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13 November 2015

Ms. Linda Bassi, Chief

Stream and Lake Protection Section
Colorado Water Conservation Board
1313 Sherman Street, Suite 721
Denver CO 80203

SUBJ: Instream Flow Recommendations for Streams on the Soapstone Prairie Natural Area
(City of Fort Collins) and Red Mountain Open Space (Larimer County) Properties;
Boxelder Creek, Sand Creek and Lonetree Creek, Larimer County and Weld County,
Water Division 1, for January, 2016 CWCB Meeting

Dear Linda:

The information contained in and referred to in this letter and the associated instream flow file
folders that are ready for posting to the CWCB website, form the basis for the instream flow
recommendations for Boxelder Creek, Sand Creek, and Lonetree Creek. It is Colorado Parks and
wildlife’s (CPW) intent that these three streams be considered by the Colorado Water Conservation
Board (CWCB or Board) at their January, 2016 regular meeting. The investigations related to these
instream flow recommendations were conducted by City of Fort Collins’ Natural Areas Program,
Larimer County Open Space and Colorado Parks and Wildlife personnel; these investigations were
initiated in 2013 and continued into 2015. It is the CPW staff’s opinion that the information contained
in this letter is sufficient for the Board’s staff to initiate instream flow appropriations on the above
referenced water bodies and to specifically address the findings required in Rule 5(i) of the Instream
Flow Rules.

The State of Colorado’s Instream Flow (ISF) Program was created in 1973 when the Colorado General
Assembly passed Senate Bill 97 which called for the recognition of “the need to correlate the activities
of mankind with some reasonable preservation of the natural environment” (see 37-92-102 (3) C.R.S.).
This 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
Program, the statute directs the Board to request and consider instream flow recommendations from
other local, state and federal agencies. These three stream segments should be considered for
inclusion into the ISF Program because they have natural environments that can be preserved to a
reasonable degree with an instream flow water right.

The CPW is forwarding these stream flow recommendations to the Board to meet CPW’s legislative -
declarations “... 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
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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.) and “... that the natural, scenic, scientific, and outdoor recreation areas ...
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 acquisition, development, and management of ... lands, waters, and
facilities.” (See 833-10-101 (1) C.R.S.). In addition to these statutory directives, the current CPW
strategic planning documents (DOW Strategic Plan, 2010 and A Path Forward, 2014) state that
“[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.”
and that “Ensuring the long term viability of native fish and wildlife ... and sport fish populations.” -
these statements encapsulate CPW’s primary objectives and provide a guide to the agency’s linkage to
the goals and objectives of the CWCB ISF Program.

Background

Several years ago, CPW personnel initiated work with staff from the City of Fort Collins Natural Areas
Program (City) and Larimer County’s (County) Open Space Department to develop ISF
recommendations on several streams located on the Soapstone Prairie Natural Area and the Red
Mountain Open Space properties north of Fort Collins in Larimer and Weld Counties. These natural
area properties are largely prairie grassland with several perennial water features that are somewhat
unique for this area and elevation. ISF and natural lake level appropriations on two streams and four
ponds (Spottlewood Creek, Graves Creek, and Spottlewood Ponds 1-4) on Soapstone Prairie were
secured in the 2014 - 15 appropriation cycle. It is important to note that Boxelder Creek, Sand Creek,
and Lonetree Creek are very similar streams - both in terms of biology and hydrology.

Prairie Hydrology

Recall that the 2015 streams and ponds were all situated in spring driven hydrologic systems with very
stable flows and relatively stable temperature regimes. Their hydrology was not snowmelt driven like
other Colorado streams but were sustained by diffuse spring sources that were scattered throughout
the drainages. The hydrology of Boxelder Creek, Sand Creek, and Lonetree Creek is very similar.
While it is true that some snow accumulates in the area, it is limited and rapidly melts or sublimates
(due to persistent winds). Spring, summer, and early fall hydrology is influenced by storm events that
are common to the Colorado Front Range. These storm events cause short term increases in stream
flow but measurements show that these streams rapidly return to spring driven baseflows. It is
important to note that Sand Creek and Boxelder Creek have higher elevation, forested headwaters and
as such, they display some snowmelt driven hydrologic characteristics and some spring flow
characteristics. Another characteristic of these stream systems is that they flow and dry up at
predictable points along their course.

Due to the above described hydrology, a water availability investigation for these streams was
somewhat difficult. There are no nearby similar gages that we could use and no applicable models for
streams in this elevation band with similar hydrologic drivers. Water availability determinations were
made utilizing staff professional judgment, the best available information, consultations with water
users and other state officials, CWCB temporary gage measurements and staff spot measurements
during the period of our investigations of these streams.
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Lonetree Creek and Sand Creek both have headwaters in Wyoming and the flow into Colorado
southwest of Cheyenne, Wyoming. Similarly, Boxelder Creek has its headwaters very close to the
state line, but for the most part, the Boxelder basin is entirely within Colorado. All three creeks flow
in a southerly direction toward Ft. Collins, Colorado. All three creeks have perennial flow in the
headwaters but go underground or become intermittent before they flow into any major tributary of
the Cache la Poudre River.

Biology

As stated above, Lonetree Creek starts in Wyoming and flows parallel to Interstate 25 (on the west
side) for about four miles in Colorado before it goes under the highway and on towards the southeast;
while in Colorado, it is entirely in Weld County. There is rarely any contiguous perennial streamflow
in Lonetree Creek on the east side of the interstate. In 2010, Colorado State University (Cathcart and
Stacy) conducted a fish inventory on Lonetree Creek. Six species of fish were collected (five of which
are native to the eastern slope of Colorado). One of the species found in Lonetree Creek was the lowa
Darter, a state listed species of special concern. Lonetree Creek is being investigated as a potential
reintroduction site for other native fish such as northern redbelly dace and/or common shiner.
Lonetree Creek supports aquatic macroinvertebrates and lush riparian wetlands which are undoubtedly
important for terrestrial and avian species.

Also stated above is the fact that the other two creeks that are the subject of this recommendation
letter are very similar in terms of their hydrology and biology. They are both large enough, cold
enough, and high enough in elevation that they have trout populations. Therefore, they are more
typical of Colorado streams than the other streams we have studied on the Ft. Collins and Larimer
County properties.

Sand Creek is, by far, the largest stream in the Red Mountain Open Space. Sand Creek arises in
Wyoming and then flows through a deep canyon (Haygood Canyon) in the northwest corner of the Red
Mountain Open Space property. The stream then flows through prairie grassland habitats before it
goes underground and becomes intermittent. Sand Creek currently supports a wild population of
brook trout and also supports a small population of the non-native fathead minnow in the lower
reaches. CPW is currently engaged in discussions with Wyoming Game and Fish regarding a
reclamation project and reintroduction of native cutthroat trout in the Sand Creek basin. The Sand
Creek basin has also been the subject of a detailed botanical inventory by Larimer County personnel
(see attached inventory documentation).

Boxelder Creek is formed by the confluence of two major tributaries (the North Branch and South
Branch) southwest of Cheyenne, Wyoming. The South Branch is entirely in Colorado and the North
Branch flows out of Wyoming; therefore, there is a very small portion of the Boxelder Creek watershed
in Wyoming. Boxelder Creek also supports a brook trout fishery and is also being investigated as a
potential reintroduction site for greenback cutthroat trout. Larimer County and CSU data indicates
that Boxelder Creek supports an excellent and diverse aquatic macroinvertebrate community as well
as lush riparian wetlands which are undoubtedly important for terrestrial and avian species (see
attached).

As stated above, the purpose of this letter is to formally transmit ISF recommendations from CPW to
CWCB for the Board’s consideration for the 2016 appropriation year. Please refer to the following fact
sheets and the recommendation summary table (attached) for additional information.
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CPW personnel will be present at the January, 2016 CWCB meeting to answer any questions that the
Board might have regarding these flow recommendations. We appreciate your consideration.




FACT SHEET

Sand Creek

Upper Terminus: A point where Sand Creek enters Colorado from Wyoming (see Recommendation
Summary Table for legal description)

Lower Terminus: A point where surface flow ceases (see Recommendation Summary Table for
legal description)

Natural Environment:

Sand Creek has an existing natural environment consisting of a wild population of brook trout and
fathead minnows; there are on-going discussions with the State of Wyoming regarding the removal of
brook trout and the stocking/reintroduction of native cutthroat trout to the upper reaches of Sand
Creek. It is believed that there is adequate flow, habitat, and cold water for such an effort to be
successful. Sand Creek is very isolated and any such population would be protected as a result of the
geographic isolation. The City of Ft. Collins and Larimer County are supportive of this proposal. Sand
Creek also supports a diverse macroinvertebrate community. Due to the relative rarity of water
features such as this on the high prairie, it is reasonable to assume that Sand Creek and its riparian
corridor is important to both terrestrial wildlife and avian species.

R2CROSS Results:

In 2014, CPW, CWCB, Larimer County and City of Fort Collins personnel collected R2CROSS data at 3
sites within the proposed ISF segment. The results of the R2CROSS modeling are summarized below:

Date Q Measured 40% - 250% Flow meeting two | Flow meeting
criteria three criteria
3/26/2014 5.07 cfs 2.0-12.7 cfs all values out of
range
3/26/2014 4.99 cfs 2.0-12.5cfs 3.5 cfs 5.5 cfs
7/10/2014 3.5 cfs 1.4 - 8.8 cfs 3.3 cfs
AVERAGE 3.4 cfs 5.5 cfs

The average of the individual R2CROSS driven seasonal flow recommendations are 3.4 cfs WINTER and
5.5 cfs SUMMER; these flow recommendations are subject to revision after a detailed water
availability analysis is conducted by CWCB staff.




Red Mountain Open Space
Larimer County, Colorado

Overview of Natural Environment/Resources on Sand & Boxelder Creeks

General

There are two perennial creeks that flow through Red Mountain Open Space — Boxelder and Sand creeks.
The headwaters of both watersheds are on primarily private lands and flow into the open space. Both
riparian corridors primarily consist of native vegetation and contain examples of rare plant communities.
The presence of flood debris away from the stream channel, including large logs, indicates intense
flooding episodes that occur through the canyons.

Boxelder Creek originates partially in Colorado and partially in Wyoming and flows through Boxelder
Canyon before entering Red Mountain Open Space. An approximately 4.5 mile reach of Boxelder Creek
flows through the open space. is dominated by large cottonwoods and willows and a diverse mesic
herbaceous understory above Boxelder Dam No. 5. At the dam face, there is a shallow wetland most of
the year. Below the dam, the creek flows through an agricultural field and then natural habitat again
before it’s confluence with Sand Creek at the southern boundary of Red Mountain Open Space.

Sand Creek originates in Wyoming, partially on private lands and partially on City of Cheyenne Open
Space property. Once the creek crosses into Red Mountain Open Space, it flows through Haygood
Canyon, before it comes to the valley floor and Boxelder Dam No. 6 (built in 1977). Sand Creek is
dominated by mature cottonwoods and willow with a diverse mesic herbaceous understory above the
dam. Below the dam the released water cuts through an anticline creating a unique canyon, still
dominated by native riparian vegetation. Once the creek emerges from this canyon it enters a relatively
broad, sandy wash and at times runs belowground. Sand Creek flows into Boxelder Creek at the southern
boundary of the open space.

Vegetation

Over and understory vegetation on large portions of both Sand and Boxelder creeks include the following
species. Narrowleaf cottonwood (Populus angustifolia) is the dominant riparian tree forming a canopy
over diverse shrub species including rocky mountain maple (Acer glabrum), wild plum (Prunus
americana), sandbar willow (Salix exigua), plains cottonwood (Populus deltoides), chokecherry (Prunus
virginiana), bluestem willow (Salix irrorata), skunkbush, snowberry (Symphoricarpos oreophilus) and
cottonwood (Populus acuminata). The herbaceous understory in the riparian areas includes Kentucky
bluegrass, needle-and-thread, western wheatgrass, lupine (Lupinus argenteus), sticky geranium
(Geranium caespitosum), water sedge (Carex aquatilus), field horsetail (Equisetum arvense), poison ivy
(Toxicodendron rydbergii) and field mint (Mentha arvensis).

e Haygood Canyon supports a rare narrowleaf cottonwood/chokecherry (Populus
angustifolia/Prunus virginiana) community which is a late seral community and maintained by
regular flooding. CNHP Rank of G1Q/S1

o Boxelder Canyon supports a rare narrowleaf cottonwood/bluestem willow (Populus
angustifolia/Salix irrorata) community. This early seral community has a dense cover of willow
that would indicate frequent flooding. CNHP Rank of G2/S2

Wildlife

Due to its location, the Laramie Foothills likely served as an important connection between the mountains
and the plains for historic seasonal animal migration and dispersal. Red Mountain Open Space supports a
variety of large-ranging mammals including mountain lion (Felis concolor), coyote (Canis latrans)



(including dens), mule deer (Odocoileus hemionus), white-tail deer (Odocoileus virginianus), black bear
(Ursus americanus), American elk (Cervus elaphus) and pronghorn (Antilocapra americana). Red
Mountain Open Space is included in a large regional mule deer migration and winter concentration area
that extends from Wyoming south into Boulder County and potential elk calving areas exist on-site but
need to be confirmed (Natural Diversity Information Source, 2007). In general, winter concentration
periods correspond to the months of December through March and elk calving occurs in June.

Small and medium-sized mammal and bat surveys were completed in spring and summer 2005 by the
Colorado Natural Heritage Program (CNHP). Netted or observed species included striped skunk
(Mephitis mephitis), long-tailed vole (Microtus longicaudus), deer mouse (Peromyscus maniculatus),
western harvest mouse (Reithrodontomys megalotis), northern pocket gopher (Thomomys talpoides),
meadow vole (Microtus pennsylvanicus), black-tailed prairie dogs (Cynomys ludovicianus) (there is an
approximately 5-acre population at the southeast corner of the property), long-legged myotis (Myotis
volans), long-eared myotis (Myotis evotis), hoary bat (Lasiurus cinereus), big brown bat (Eptesicus
fuscus) and western small-footed myotis (Myotis ciliolabrum). There are no rare or imperiled bat species
of conservation concern known on the property.

Aquatic Species

Sand and Boxelder creeks, were sampled by the Colorado Division of Wildlife for fish composition. Fish
species trapped were mixed age class, small brook trout (Salvelinus fontinalis) with evidence of
recruitment and reproduction. The water quality and temperature and native aquatic insect assemblage in
both creeks are very good and both have the potential to support introduction of the native state and
federally threatened greenback cutthroat trout (Oncorhynchus clarki stomias).

In March 2007 and again in 2012 an aquatic insect survey was completed by Colorado State University
(Boris Kondratieff, and others) on both creeks with excellent results showing that the assemblage of
native aquatic insects is intact. During the sampling, over 128 total macroinvertebrate taxa were
identified from both qualitative samples and quantitative benthic samples. Of these, 53
mayfly/stonefly/caddisfly taxa were collected from Sand Creek, a remarkable biodiversity and number for
any known Front Range stream. An average of 22-25 EPT taxa being more typical for Front Range
streams (B. C. Kondratieff, personal observation). Species recorded include stoneflies such as the rare
snowfly (Capnura wanica), mayfly (Baetis magnus), Gunnison snowfly (Utacapnia poda), Angulate
snowfly (Paracapnia angulata), blue-winged olive (Baetis tricaudatus), stoneflies (Sweltsa sp.), Oregon
forestfly (Zapada oregonensis)) and alderflies (Sialis sp.). The alder fly Sialis hamata Ross was a
relatively common species in Sand Creek, representing a new state record for Colorado (Ross 1937,
Penny et al. 1997). Uncommon insect species found in the gypsum karst formations include a variety of
mayflies, an albino millipede (new species and genus) and cave webworms (possibly the first documented
occurrence in Colorado, although adults collected in the spring or summer are needed for an exact species
determination).

Water Rights
There are four adjudicated springs on the Ranch that provide livestock water, as well as
rights to the spring water from Wyoming flowing into the tank on the northern property
boundary:
e Belvoir 19S Spring Well (SW1/4SE1/4 Sec. 19-T12N-R69W)
e Belvoir 30 Spring Well (SW1/4SW1/4 Sec. 30-T12N-R69W)
e Belvoir 36 Spring Well (NW 1/4ANW1/4 Sec. 36-T12N-R70W)
e Quonset Spring (SE1/4SE1/4 Sec. 13-T11N-R70W)



Sturdevant Ditch No. 1, No. 2 and No. 3 are adjudicated water rights diverted from Boxelder
Creek for irrigation:

e Sturdevant Ditch No. 1 (Sec. 13-T11N-R70W)
e Sturdevant Ditch No. 2 (Sec. 13-T11N-R70W)
e Sturdevant Ditch No. 3 (Sec. 19-T11N-R70W)

No. 1 diversion is washed out and not currently carrying water. No. 2 supplies water for the
hay fields just north of the Southwest Place on the west side of Boxelder Creek. These
ditches have a combined decree of 10.67 cfs, which is more than typically available.
Appropriation dates are 8/15/1873 and 8/20/1873, which are No. 64 and No. 65 priority for
the Poudre Drainage. No. 3 is diverted further down stream, supplying water for the hay
fields at the Southeast Place.



Summary of the Suitability of Sand Creek for Greenback Cutthroat Trout
Restoration

F. Boyd Wright, Aquatic Biologist
Colorado Parks and Wildlife
317 W. Prospect St.

Fort Collins, CO 80526

Overview

Sand Creek was surveyed by Colorado Parks and Wildlife (CPW) in Haygood Canyon on Larimer County’s
Red Mountain Open Space on 7/29/2015, with the intent of evaluating the stream suitability for a
greenback cutthroat trout restoration project. The current fish population was sampled at two locations
(table 1, figure 1). The most downstream sample location (DS1) occurred near the mouth of Haygood
Canyon and was also sampled by CPW in 2006. The second site (US2) occurred 1.4 stream miles
upstream from DS1 and was a new site in 2015. All available fish data were compiled for both sites and
are presented in this report.

Table 1. Fish sampling sites in Sand Creek at RMOS

Location Location Description Coordinates (UTM) Sampling Site Length  Average

ID History (ft) Width (ft)

DS1 Mouth of Haygood Canyon 13T 484408 4536597  8/29/2006 250 7.95
7/29/2015

us2 1.4 miles upstream of DS1 13T 483300 4537420  7/29/2015 375 8.52

Figure 1. Location of two sample sites in Sand Creek on RMOS



In addition to fish sampling data Sand Creek was walked from the mouth of Haygood Canyon, 1.5 miles
upstream to US2 and stream habitat was qualitatively characterized in terms of degree of fragmentation
from physical features in the hydrology, availability of spawning and rearing habitat, and availability of
over wintering habitat. A temperature data logger was also deployed on 7/29/2015 within the DS1
sampling site. Data was retrieved from the logger on 11/16/2015.

Fish Population Results

Three species were captured at the two sites sampled in Sand Creek in 2015, including brook trout,
fathead minnow, and Snake River cutthroat trout. Brook trout were the predominant species and were
captured at both sites. Only one Snake River cutthroat trout was observed and it was captured as DS1.
It was a relatively large adult (302 mm TL) and was in poor body condition, suggesting it was likely an
escapee from a stocked private pond upstream. Fathead minnow were not captured at DS1, but were
relatively abundant at DS2. All fathead minnows were adults and also were probably escapees from
upstream stoked ponds, since Sand Creek is likely too cold to support fathead minnow reproduction.

Brook trout were the only self-sustaining fish population in Sand Creek. The 2016 population estimates
suggest low densities of adult brook trout (>120 mm) currently present in Sand Creek. Adult brook
trout were at least three times more abundant at DS1 than at US2 in 2015 (figure 2). In 2015, adult
brook trout density at DS1 was approximately 25% of the 2006 estimate at the same site (figure 2).
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The pronounced decline in abundance of adult brook trout from 2006 to 2015 can be explained, in part,
by the absence of multiple intermediate age classes from the population (figure 3). This marked change
in the population age structure was consistent across both sites sampled in 2015 (figure 4). What few
adults that were captured in 2015 were larger than the maximum length of adult brook trout that were
captured in 2006. In 2015 the population was primarily comprised of juvenile fish, apparently



representing three age classes. Age 0 fish were 30-40 mm , age 1 fish were 80-120 mm, and age 2 fish
were 110 to 150 mm. Based on the presence of these age classes and lack of all intermediate age
classes, it is likely that something occurred prior to the 2013 fall spawning season that caused a massive
reduction in the brook trout population, leaving very few adults that were afforded good growth
conditions due to low densities, and that now have had three years to reproduce and begin rebuilding
the population. While the exact cause is unknown, it seems likely that the September 2013 flood was

the culprit that caused this drastic population decline.
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Figure 3. Length frequency of brook trout sampled as site DS1 in Sand Creek on 8/29/2006 (blue) and
7/29/2015 (red).
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Disease Status

Twenty brook trout head samples were collected and submitted to CPW’s Aquatic Animal Health Lab for
whirling disease testing using the Peptotrypsin Digestion quantitative sport count. Whirling Disease was
not detected in the 20 samples submitted.

Habitat Characterization

Sand Creek, from the mouth of Haygood Canyon upstream 1.5 miles featured ample spawning, rearing,
and over winter habitat for trout. Though bedrock is a primary bed feature, good spawning gravel was
present throughout. Numerous pools of adequate depth for over-winter survival were also found
throughout this reach. One potentially concerning aspect of habitat throughout this reach is the
presence of multiple potential impedances to fish passage in the form of bedrock chutes and small
waterfalls (figure 5a and 5b).

a. b.
Figure 5. Exampe bedrock chute (a) and waterfall (b) that were found at multiple locations in Sand
Creek.

It is unknown to what degree these features limit fish passage, but it is likely that to some degree they
limit gene flow wihin the pouplation thereby decreasing overall genetic diversity.

Water Temperature

The temperuature logger revealed low daily fluctuation in water temperature from the dates of July 29
to November 16, with an average daily temperature of 11.2 °C that fluctuated within a range of 3-4 °C
(figure 6). Such reltaively little fluctuation is typical of spring-fed streams such as Sand Creek.

Though data across the entire growing season and multipleyears are needed to adequately assess the
suitablilty for cutthroat trout recruitment, the temperature data that has been collected suggests that
Sand Creek should support strong recruitment and survival of cutthroat trout. The maximum 30 day



average temperature (M30AT), calculated as the mean of the warmest 30 consecutive days, is shown to
be a strong indicator of whether stream temperatures meet the minumum requirement (i.e. are warm
enough) to support cutthroat trout recrutment (Roberst et al. 2013, Coleman and Fausch 2007)Studies
suggest that a minimum M3O0AT of 8 is needed to support any recruitment of cutthroat trout, and an
M30AT above 9 should support good cutthroat trout recruitment. The M30AT for Sand Creek,
measured from 7/29/15 to 11/16/15, was 13.3, well above the minimum requirement suggested for
cutthroat trout.

The thermal data we collected also suggests that typical maximum water temperatures in Sand Creek
should support good survival of cutthroat trout. The warmest 7-day mean of the maximum daily stream
temperature (MWMT) is used to determine if streams are cool enough for cutthroat trout survival, with
a 26 °C suggested as the metric beyond which populations are negatively impacted (Roberts et al. 2013).
The MWMT of 15.5 suggests that Sand Creek is cool enough to support survival of cutthroat trout.
However, temperature data across the entire growning season and among multiple years are needed to
better charactarize the thermal regime.
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Figure 6. Water temperature data collected at 1 hour intervals, from 7/29/15 to 11/16/15, in Sand
Creek at the Mouth of Haygood Canyon.

Summary

e Brook trout comprise the only self-sustaining fish population in Sand Creek, though other trout
species and forage species occur at low levels due to stocking practices in upstream ponds.

e Brook abundance seems highly variable across the time frame for which data is available.
Though it is likely the population has fluctuated most recently due historic flooding in



September of 2013, more frequent sampling would be required to determine if this was an
isolated event in Sand Creek, or if such stochasticity occurrs with greater regularity.

e In-stream habitat features appear favorable for supporting trout populations, with ample over-
winter, spawning, and rearing habitat present.

e However, there may be some issues with longitudinal connectivity, due to waterfalls and
bedrock chutes that that could limit gene flow by preculding upstream fish movement.

e Thermally, Sand Creek should support cutthroat trout recruitment and survival, though
temperature data spanning longer time periods is needed to more accurately charactarize the
thermal regime.

e Due to all of these factors, Sand Creek warrants further pursuance of a greenback cuthroat
restoration project, with the caveat that close monitoring would be required to assess how
these fish perform in what is certainly a unique stream environment compared to the typcial
cutthrout restoration stream.

e Species composition was influenced by stocking practices in private ponds located upstream in
Wyoming. Therefore, to promote a successful cutthroat trout reintroduction, certain measures
would be required to prevent fish stocked into private ponds located upstream from escaping
and establishing in Sand Creek. This could include chemically treating the ponds and stocking
them with sterile fish and/or with greenback cutthroat trout, or the more costly option of
screening outlet structures in the ponds.
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Sand Creek
XS LOCATION: 0
XS NUMBER: Lower
DATE: 7.10.14
OBSERVERS: 0
1/4 SEC: 0
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: 0
WATERSHED: 0
DIVISION: 0
DOW CODE: 0
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA **x NOTE ***
Leave 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: 0.005

INPUT DATA CHECKED BY: ...cooiiiiiiicicicice DATE......c.coovvis

ASSIGNED TO: ... s DATE......cccooviis



STREAM NAME:

Sand Creek

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: 0
XS NUMBER: Lower
# DATA POINTS= 24
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
0.00 5.05
1gl 2.20 5.05
4.30 6.15
wi 5.40 6.45 0.00 0.00
6.00 6.60 0.20 0.65
7.00 6.70 0.30 0.65
8.00 6.75 0.35 0.65
9.00 6.80 0.40 0.65
10.00 6.90 0.45 0.65
11.00 6.80 0.40 0.65
12.00 6.80 0.40 0.65
13.00 6.75 0.35 0.65
14.00 6.85 0.45 0.65
15.00 6.75 0.35 0.65
16.00 6.75 0.30 0.65
17.00 6.75 0.35 0.65
18.00 6.80 0.40 0.65
19.00 6.70 0.30 0.65
20.00 6.60 0.20 0.65
21.00 6.55 0.20 0.65
wi 22.30 6.35 0.00 0.00
25.00 6.05
30.00 6.00
1gl 34.00 5.60
) (O - I —

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) 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%
0.62 0.20 0.16 0.10 3.0%
1.00 0.30 0.30 0.20 5.6%
1.00 0.35 0.35 0.23 6.5%
1.00 0.40 0.40 0.26 7.4%
1.00 0.45 0.45 0.29 8.3%
1.00 0.40 0.40 0.26 7.4%
1.00 0.40 0.40 0.26 7.4%
1.00 0.35 0.35 0.23 6.5%
1.00 0.45 0.45 0.29 8.3%
1.00 0.35 0.35 0.23 6.5%
1.00 0.30 0.30 0.20 5.6%
1.00 0.35 0.35 0.23 6.5%
1.00 0.40 0.40 0.26 7.4%
1.00 0.30 0.30 0.20 5.6%
1.00 0.20 0.20 0.13 3.7%
1.00 0.20 0.23 0.15 4.3%
1.32 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%
16.97 0.45 5.39 3.50 100.0%
(Max.)
Manning's n = 0.0752
Hydraulic Radius= 0.31752728



STREAM NAME: Sand Creek
XS LOCATION: 0
XS NUMBER: Lower

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
5.39 5.43 0.7%

6.15 5.39 9.99 85.3%
6.17 5.39 9.59 78.0%
6.19 5.39 9.20 70.7%
6.21 5.39 8.82 63.6%
6.23 5.39 8.44 56.6%
6.25 5.39 8.07 49.7%
6.27 5.39 7.70 42.9%
6.29 5.39 7.34 36.1%
6.31 5.39 6.98 29.5%
6.33 5.39 6.63 22.9%
6.35 5.39 6.28 16.5%
6.36 5.39 6.11 13.3%
6.37 5.39 5.94 10.1%
6.38 5.39 5.76 7.0%
6.39 5.39 5.60 3.8%
6.40 5.39 5.43 0.7%
6.41 5.39 5.26 -2.4%
6.42 5.39 5.09 -5.5%
6.43 5.39 4.93 -8.5%
6.44 5.39 477 -11.6%
6.45 5.39 4.60 -14.6%
6.47 5.39 4.28 -20.6%
6.49 5.39 3.96 -26.5%
6.51 5.39 3.65 -32.3%
6.53 5.39 3.34 -38.1%
6.55 5.39 3.03 -43.8%
6.57 5.39 2.73 -49.3%
6.59 5.39 2.44 -54.7%
6.61 5.39 2.16 -59.9%
6.63 5.39 1.89 -65.0%
6.65 5.39 1.63 -69.9%

WATERLINE AT ZERO
AREA ERROR = 6.402



STREAM NAME: Sand Creek
XS LOCATION: 0
XS NUMBER: Lower Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured 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) (FT) (SQ FT) (FT) (%) (FT) (CFS) (FT/SEC)

*GL* 5.60 30.75 0.80 1.30 24.54 31.04 100.0% 0.79 29.30 1.19
5.60 30.72 0.80 1.30 24.47 31.01 99.9% 0.79 29.18 1.19

5.65 30.13 0.76 1.25 22.95 30.40 97.9% 0.75 26.57 1.16

5.70 29.53 0.73 1.20 21.46 29.79 96.0% 0.72 24.08 112

5.75 28.94 0.69 1.15 19.99 29.18 94.0% 0.69 21.70 1.09

5.80 28.34 0.65 1.10 18.56 28.57 92.0% 0.65 19.45 1.05

5.85 27.75 0.62 1.05 17.16 27.96 90.1% 0.61 17.31 1.01

5.90 27.15 0.58 1.00 15.79 27.35 88.1% 0.58 15.29 0.97

5.95 26.55 0.54 0.95 14.45 26.74 86.1% 0.54 13.38 0.93

6.00 25.76 0.51 0.90 13.13 25.92 83.5% 0.51 11.66 0.89

6.05 20.87 0.57 0.85 11.97 21.02 67.7% 0.57 11.49 0.96

6.10 20.32 0.54 0.80 10.94 20.46 65.9% 0.53 10.07 0.92

6.15 19.77 0.50 0.75 9.94 19.90 64.1% 0.50 8.74 0.88

6.20 19.14 0.47 0.70 8.97 19.25 62.0% 0.47 7.53 0.84

6.25 18.50 0.43 0.65 8.03 18.61 60.0% 0.43 6.40 0.80

6.30 17.87 0.40 0.60 7.12 17.97 57.9% 0.40 5.36 0.75

6.35 17.24 0.36 0.55 6.24 17.33 55.8% 0.36 4.41 0.71

*WL* 6.40 16.74 0.32 0.50 5.39 16.81 54.2% 0.32 3.53 0.65
6.45 16.23 0.28 0.45 4.57 16.29 52.5% 0.28 2.73 0.60

6.50 15.70 0.24 0.40 3.77 15.76 50.8% 0.24 2.03 0.54

6.55 15.15 0.20 0.35 3.00 15.19 49.0% 0.20 1.42 0.47

6.60 13.95 0.16 0.30 2.27 13.99 45.1% 0.16 0.94 0.42

6.65 12.95 0.12 0.25 1.60 12.99 41.9% 0.12 0.55 0.35

6.70 11.93 0.08 0.20 0.97 11.96 38.5% 0.08 0.26 0.26

6.75 8.30 0.05 0.15 0.42 8.32 26.8% 0.05 0.08 0.19

6.80 291 0.04 0.10 0.12 2.92 9.4% 0.04 0.02 0.16

6.85 0.95 0.02 0.05 0.02 0.96 3.1% 0.02 0.00 0.12



STREAM NAME: Sand Creek
XS LOCATION: 0
XS NUMBER: Lower

SUMMARY SHEET

MEASURED FLOW (Qm)= 3.50 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 3.53 cfs
(Qm-Qc)/Qm * 100 = -0.6 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 6.40 ft =========== =
CALCULATED WATERLINE (WLc)= 6.40 ft
(WLmM-WLc)/WLm * 100 = 0.0 %
MAX MEASURED DEPTH (Dm)= 0.45 ft
MAX CALCULATED DEPTH (Dc)= 0.50 ft
(Dm-Dc)/Dm * 100 -10.6 %
MEAN VELOCITY= 0.65 ft/sec
MANNING'S N= 0.075
SLOPE= 0.005 ft/ft
A4*Qm = 1.4 cfs
2.5*Qm= 8.8 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ittt ettt e e AGENCY ..ottt e DATE
CWECB REVIEW BY .ottt ittt oot oottt ettt et ettt ettt e s sneese e sneese e snennnnnnesneseenesnes DATE i e e



STREAM NAME:

XS LOCATION:
XS NUMBER:

STAGING TABLE

Sand Creek
0
Lower

*GL* = lowest Grassline elevation corrected for sag

Jarrett Variable Manning's n Correction Applied

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

DIST TO TOP AVG. WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (SQFT) (CFS) (FT/SEC)
*GL* 5.60 30.75 0.80 1.30 2454 31.04 100.0% 0.79 33.86 1.38
5.60 30.72 0.80 1.30 24.47 31.01 99.9% 0.79 33.71 1.38
5.65 30.13 0.76 1.25 22.95 30.40 97.9% 0.75 30.47 1.33
5.70 29.53 0.73 1.20 21.46 29.79 96.0% 0.72 27.41 1.28
5.75 28.94 0.69 1.15 19.99 29.18 94.0% 0.69 2451 1.23
5.80 28.34 0.65 1.10 18.56 28.57 92.0% 0.65 21.78 1.17
5.85 27.75 0.62 1.05 17.16 27.96 90.1% 0.61 19.21 1.12
5.90 27.15 0.58 1.00 15.79 27.35 88.1% 0.58 16.80 1.06
5.95 26.55 0.54 0.95 14.45 26.74 86.1% 0.54 14.55 1.01
6.00 25.76 0.51 0.90 13.13 25.92 83.5% 0.51 12.54 0.95
6.05 20.87 0.57 0.85 11.97 21.02 67.7% 0.57 12.59 1.05
6.10 20.32 0.54 0.80 10.94 20.46 65.9% 0.53 10.93 1.00
6.15 19.77 0.50 0.75 9.94 19.90 64.1% 0.50 9.38 0.94
6.20 19.14 0.47 0.70 8.97 19.25 62.0% 0.47 7.99 0.89
6.25 18.50 0.43 0.65 8.03 18.61 60.0% 0.43 6.71 0.84
6.30 17.87 0.40 0.60 7.12 17.97 57.9% 0.40 5.55 0.78
6.35 17.24 0.36 0.55 6.24 17.33 55.8% 0.36 4.49 0.72
HWL* 6.40 16.74 0.32 0.50 5.39 16.81 54.2% 0.32 3.53 0.65
6.45 16.23 0.28 0.45 457 16.29 52.5% 0.28 2.67 0.59
6.50 15.70 0.24 0.40 3.77 15.76 50.8% 0.24 1.93 0.51
6.55 15.15 0.20 0.35 3.00 15.19 49.0% 0.20 1.31 0.44
6.60 13.95 0.16 0.30 2.27 13.99 45.1% 0.16 0.84 0.37
6.65 12.95 0.12 0.25 1.60 12.99 41.9% 0.12 0.47 0.30
6.70 11.93 0.08 0.20 0.97 11.96 38.5% 0.08 0.20 0.21
6.75 8.30 0.05 0.15 0.42 8.32 26.8% 0.05 0.06 0.14
6.80 2.91 0.04 0.10 0.12 2.92 9.4% 0.04 0.01 0.12
6.85 0.95 0.02 0.05 0.02 0.96 3.1% 0.02 0.00 0.08
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Sand Creek
XS LOCATION: Lower
XS NUMBER: 0
DATE: 3.26.14
OBSERVERS: 0
1/4 SEC: 0
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: 0
WATERSHED: 0
DIVISION: 0
DOW CODE: 0
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA *x NOTE ***
Leave 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: 0.005

INPUT DATA CHECKED BY: ...cooiiiiiiicicicice DATE......c.coovvis

ASSIGNED TO: ... s DATE......cccooviis



STREAM NAME:

Sand Creek

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: Lower
XS NUMBER: 0
# DATA POINTS= 35
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
0.00 5.40
14l 2.00 5.75
5.00 6.55
wi 5.90 7.01 0.00 0.00
6.40 7.20 0.30 0.01
6.90 7.40 0.40 0.72
7.40 7.45 0.50 1.21
7.90 7.60 0.65 0.97
8.40 7.65 0.65 0.71
8.90 7.55 0.60 1.00
9.40 7.45 0.45 0.98
9.90 7.45 0.30 1.06
10.40 7.30 0.35 0.84
10.90 7.30 0.30 0.97
11.40 7.30 0.35 0.56
11.90 7.35 0.30 1.08
12.40 7.30 0.35 1.00
12.90 7.30 0.30 0.99
13.40 7.40 0.40 1.12
13.90 7.40 0.30 1.30
14.40 7.35 0.40 1.27
14.90 7.30 0.45 0.51
15.40 7.40 0.45 1.21
15.90 7.30 0.40 1.48
16.40 7.25 0.35 1.37
16.90 7.20 0.30 1.44
17.40 7.20 0.35 0.94
17.90 7.35 0.45 0.76
18.40 7.25 0.40 0.91
18.90 7.20 0.15 0.92
wi 20.00 6.96 0.00 0.00
23.00 6.70
27.50 6.35
gl 30.60 6.10
33.30 6.00
TOTALS -----mmmmmmmmmmmeeaee

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) 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%
0.53 0.30 0.15 0.00 0.0%
0.54 0.40 0.20 0.14 2.9%
0.50 0.50 0.25 0.30 6.1%
0.52 0.65 0.33 0.32 6.3%
0.50 0.65 0.33 0.23 4.6%
0.51 0.60 0.30 0.30 6.0%
0.51 0.45 0.23 0.22 4.4%
0.50 0.30 0.15 0.16 3.2%
0.52 0.35 0.18 0.15 2.9%
0.50 0.30 0.15 0.15 2.9%
0.50 0.35 0.18 0.10 2.0%
0.50 0.30 0.15 0.16 3.2%
0.50 0.35 0.18 0.18 3.5%
0.50 0.30 0.15 0.15 3.0%
0.51 0.40 0.20 0.22 4.5%
0.50 0.30 0.15 0.20 3.9%
0.50 0.40 0.20 0.25 5.1%
0.50 0.45 0.23 0.11 2.3%
0.51 0.45 0.23 0.27 5.5%
0.51 0.40 0.20 0.30 5.9%
0.50 0.35 0.18 0.24 4.8%
0.50 0.30 0.15 0.22 4.3%
0.50 0.35 0.18 0.16 3.3%
0.52 0.45 0.23 0.17 3.4%
0.51 0.40 0.20 0.18 3.6%
0.50 0.15 0.12 0.11 2.2%
1.13 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%
14.35 0.65 5.15 4.99 100.0%
(Max.)
Manning's n = 0.0547
Hydraulic Radius= 0.35860709



STREAM NAME: Sand Creek
XS LOCATION: Lower
XS NUMBER: 0

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
5.15 4.85 -5.7%

6.74 5.15 8.74 69.9%
6.76 5.15 8.40 63.3%
6.78 5.15 8.06 56.7%
6.80 5.15 7.73 50.3%
6.82 5.15 7.41 44.0%
6.84 5.15 7.09 37.7%
6.86 5.15 6.77 31.6%
6.88 5.15 6.46 25.6%
6.90 5.15 6.16 19.7%
6.92 5.15 5.86 13.9%
6.94 5.15 5.57 8.2%
6.95 5.15 5.42 5.4%
6.96 5.15 5.28 2.6%
6.97 5.15 5.14 -0.2%
6.98 5.15 4.99 -2.9%
6.99 5.15 4.85 -5.7%
7.00 5.15 471 -8.4%
7.01 5.15 4.57 -11.1%
7.02 5.15 4.44 -13.8%
7.03 5.15 4.30 -16.5%
7.04 5.15 4.16 -19.1%
7.06 5.15 3.89 -24.4%
7.08 5.15 3.62 -29.7%
7.10 5.15 3.35 -34.8%
7.12 5.15 3.09 -40.0%
7.14 5.15 2.83 -45.0%
7.16 5.15 2.57 -50.1%
7.18 5.15 2.31 -55.0%
7.20 5.15 2.06 -59.9%
7.22 5.15 1.82 -64.6%
7.24 5.15 1.60 -69.0%

WATERLINE AT ZERO
AREA ERROR = 6.964



STREAM NAME: Sand Creek
XS LOCATION: Lower
XS NUMBER: 0 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured 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) (FT) (SQ FT) (FT) (%) (FT) (CFS) (FT/SEC)
*GL* 6.10 27.29 0.84 1.55 22.81 27.74 100.0% 0.82 38.47 1.69
6.11 27.06 0.83 1.54 22.42 27.50 99.2% 0.82 37.59 1.68
6.16 26.25 0.80 1.49 21.09 26.69 96.2% 0.79 34.63 1.64
6.21 25.44 0.78 1.44 19.80 25.87 93.3% 0.77 31.82 1.61
6.26 24.63 0.75 1.39 18.55 25.06 90.3% 0.74 29.15 1.57
6.31 23.83 0.73 1.34 17.33 24.24 87.4% 0.72 26.63 1.54
6.36 23.01 0.70 1.29 16.16 23.42 84.4% 0.69 24.25 1.50
6.41 22.18 0.68 1.24 15.03 22.58 81.4% 0.67 22.02 1.46
6.46 21.35 0.65 1.19 13.94 21.74 78.4% 0.64 19.93 1.43
6.51 20.52 0.63 1.14 12.90 20.90 75.3% 0.62 17.96 1.39
6.56 19.72 0.60 1.09 11.89 20.09 72.4% 0.59 16.11 1.35
6.61 18.97 0.58 1.04 10.93 19.33 69.7% 0.57 14.35 1.31
6.66 18.23 0.55 0.99 9.99 18.58 67.0% 0.54 12.70 1.27
6.71 17.51 0.52 0.94 9.10 17.84 64.3% 0.51 11.16 1.23
6.76 16.84 0.49 0.89 8.24 17.15 61.8% 0.48 9.72 1.18
6.81 16.16 0.46 0.84 7.42 16.46 59.4% 0.45 8.38 1.13
6.86 15.49 0.43 0.79 6.63 15.77 56.9% 0.42 7.14 1.08
6.91 14.81 0.40 0.74 5.87 15.09 54.4% 0.39 6.01 1.02
WL* 6.96 14.17 0.36 0.69 5.14 14.43 52.0% 0.36 4.97 0.97
7.01 13.84 0.32 0.64 4.44 14.08 50.8% 0.32 3.96 0.89
7.06 13.48 0.28 0.59 3.76 13.70 49.4% 0.27 3.05 0.81
7.11 13.12 0.24 0.54 3.10 13.33 48.1% 0.23 2.25 0.73
7.16 12.76 0.19 0.49 2.45 12.95 46.7% 0.19 1.55 0.63
7.21 11.63 0.16 0.44 1.83 11.81 42.6% 0.15 1.01 0.55
7.26 10.41 0.12 0.39 1.28 10.57 38.1% 0.12 0.60 0.47
7.31 7.32 0.11 0.34 0.81 7.44 26.8% 0.11 0.36 0.44
7.36 4.77 0.11 0.29 0.52 4.84 17.5% 0.11 0.22 0.43
7.41 2.98 0.11 0.24 0.32 3.03 10.9% 0.11 0.14 0.43
7.46 1.88 0.10 0.19 0.20 1.92 6.9% 0.10 0.08 0.42
7.51 1.46 0.08 0.14 0.11 1.49 5.4% 0.08 0.04 0.34
7.56 1.05 0.05 0.09 0.05 1.06 3.8% 0.05 0.01 0.25

7.61 0.53 0.02 0.04 0.01 0.54 1.9% 0.02 0.00 0.13



STREAM NAME: Sand Creek
XS LOCATION: Lower
XS NUMBER: 0

SUMMARY SHEET

MEASURED FLOW (Qm)= 499 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 4.97 cfs
(Qm-Qc)/Qm * 100 = 04 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 6.99 ft =========== =
CALCULATED WATERLINE (WLc)= 6.96 ft
(WLmM-WLc)/WLm * 100 = 0.3 %
MAX MEASURED DEPTH (Dm)= 0.65 ft
MAX CALCULATED DEPTH (Dc)= 0.69 ft
(Dm-Dc)/Dm * 100 55 %
MEAN VELOCITY= 0.97 ft/sec
MANNING'S N= 0.055
SLOPE= 0.005 ft/ft
A4*Qm = 2.0 cfs
2.5*Qm= 12,5 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: .iiitiiiiit ettt it ettt AGENCY ..ot DATE .ciii e e
CWECB REVIEW BY .ottt et ettt oot et et et et ettt e s sneese e sneesesnesnenennnnesneseenesnes DATE it e e



STREAM NAME:

XS LOCATION:
XS NUMBER:

STAGING TABLE

Sand Creek
Lower
0

*GL* = lowest Grassline elevation corrected for sag

Jarrett Variable Manning's n Correction Applied

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

DIST TO TOP AVG. WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (SQFT) (CFS) (FT/SEC)
*GL* 6.10 27.29 0.84 1.55 2281 27.74 100.0% 0.82 43.97 1.93
6.11 27.06 0.83 1.54 22.42 27.50 99.2% 0.82 42.91 1.91
6.16 26.25 0.80 1.49 21.09 26.69 96.2% 0.79 39.33 1.87
6.21 25.44 0.78 1.44 19.80 25.87 93.3% 0.77 35.95 1.82
6.26 24.63 0.75 1.39 18.55 25.06 90.3% 0.74 32.77 1.77
6.31 23.83 0.73 1.34 17.33 24.24 87.4% 0.72 29.76 1.72
6.36 23.01 0.70 1.29 16.16 23.42 84.4% 0.69 26.95 1.67
6.41 22.18 0.68 1.24 15.03 22.58 81.4% 0.67 24.33 1.62
6.46 21.35 0.65 1.19 13.94 21.74 78.4% 0.64 21.89 1.57
6.51 20.52 0.63 1.14 12.90 20.90 75.3% 0.62 19.61 1.52
6.56 19.72 0.60 1.09 11.89 20.09 72.4% 0.59 17.47 1.47
6.61 18.97 0.58 1.04 10.93 19.33 69.7% 0.57 15.44 1.41
6.66 18.23 0.55 0.99 9.99 18.58 67.0% 0.54 13.57 1.36
6.71 17.51 0.52 0.94 9.10 17.84 64.3% 0.51 11.82 1.30
6.76 16.84 0.49 0.89 8.24 17.15 61.8% 0.48 10.19 1.24
6.81 16.16 0.46 0.84 7.42 16.46 59.4% 0.45 8.69 1.17
6.86 15.49 0.43 0.79 6.63 15.77 56.9% 0.42 7.33 1.11
6.91 14.81 0.40 0.74 5.87 15.09 54.4% 0.39 6.09 1.04
MWL 6.96 14.17 0.36 0.69 5.14 14.43 52.0% 0.36 4.97 0.97
7.01 13.84 0.32 0.64 4.44 14.08 50.8% 0.32 3.88 0.87
7.06 13.48 0.28 0.59 3.76 13.70 49.4% 0.27 2.93 0.78
7.11 13.12 0.24 0.54 3.10 13.33 48.1% 0.23 2.10 0.68
7.16 12.76 0.19 0.49 2.45 12.95 46.7% 0.19 1.40 0.57
7.21 11.63 0.16 0.44 1.83 11.81 42.6% 0.15 0.89 0.49
7.26 10.41 0.12 0.39 1.28 10.57 38.1% 0.12 0.51 0.40
7.31 7.32 0.11 0.34 0.81 7.44 26.8% 0.11 0.29 0.36
7.36 4.77 0.11 0.29 0.52 4.84 17.5% 0.11 0.18 0.36
7.41 2.98 0.11 0.24 0.32 3.03 10.9% 0.11 0.11 0.36
7.46 1.88 0.10 0.19 0.20 1.92 6.9% 0.10 0.07 0.34
7.51 1.46 0.08 0.14 0.11 1.49 5.4% 0.08 0.03 0.27
7.56 1.05 0.05 0.09 0.05 1.06 3.8% 0.05 0.01 0.18
7.61 0.53 0.02 0.04 0.01 0.54 1.9% 0.02 0.00 0.08
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[_Fome 1] [Punt] Sand Creek
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Sand Creek
XS LOCATION: upper
XS NUMBER: 0
DATE: 3.26.14
OBSERVERS: 0
1/4 SEC: 0
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: 0
WATERSHED: 0
DIVISION: 0
DOW CODE: 0
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA *% NOTE ***
Leave 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: 0.013

INPUT DATA CHECKED BY: ...cooiiiiiiicicicice DATE......c.coovvis

ASSIGNED TO: ... s DATE......cccooviis



STREAM NAME:

Sand Creek

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: upper
XS NUMBER: 0
# DATA POINTS= 24
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
0.00 5.30
14l 4.90 5.45
5.80 5.70
6.10 6.55
6.50 6.75
wi 6.60 6.86 0.00 0.00
6.90 7.10 0.50 1.96
7.30 7.45 0.75 1.07
7.70 7.60 0.80 1.80
8.10 7.70 0.85 1.61
8.50 7.40 0.80 1.62
8.90 7.55 0.65 1.71
9.30 7.55 0.70 1.26
9.70 7.55 0.70 1.91
10.10 7.55 0.70 1.13
10.50 7.45 0.65 1.33
10.90 7.50 0.50 1.28
11.30 7.45 0.50 1.61
11.70 7.30 0.50 0.84
12.10 7.20 0.35 0.09
wi 12.90 6.83 0.00 0.00
13.20 6.70
gl 15.20 6.10
19.70 4.35
TOTALS -------m--mmmmmmemeen

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) 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 0.0%
0.00 0.00 0.00 0.0%
0.38 0.50 0.18 0.34 6.8%
0.53 0.75 0.30 0.32 6.3%
0.43 0.80 0.32 0.58 11.4%
0.41 0.85 0.34 0.55 10.8%
0.50 0.80 0.32 0.52 10.2%
0.43 0.65 0.26 0.44 8.8%
0.40 0.70 0.28 0.35 7.0%
0.40 0.70 0.28 0.53 10.6%
0.40 0.70 0.28 0.32 6.2%
0.41 0.65 0.26 0.35 6.8%
0.40 0.50 0.20 0.26 5.1%
0.40 0.50 0.20 0.32 6.4%
0.43 0.50 0.20 0.17 3.3%
0.41 0.35 0.21 0.02 0.4%
0.88 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%
6.82 0.85 3.63 5.07 100.0%
(Max.)
Manning's n = 0.0795
Hydraulic Radius= 0.53137906



STREAM NAME: Sand Creek
XS LOCATION: upper
XS NUMBER: 0

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
3.63 3.46 -4.5%

6.60 3.63 5.15 42.1%
6.62 3.63 5.01 38.1%
6.64 3.63 4.86 34.1%
6.66 3.63 4.72 30.2%
6.68 3.63 4.58 26.3%
6.70 3.63 4.44 22.6%
6.72 3.63 4.31 18.8%
6.74 3.63 4.17 15.1%
6.76 3.63 4.04 11.5%
6.78 3.63 3.91 7.9%
6.80 3.63 3.78 4.3%
6.81 3.63 3.72 2.5%
6.82 3.63 3.65 0.8%
6.83 3.63 3.59 -1.0%
6.84 3.63 3.53 -2.7%
6.85 3.63 3.46 -4.5%
6.86 3.63 3.40 -6.2%
6.87 3.63 3.34 -7.9%
6.88 3.63 3.28 -9.6%
6.89 3.63 3.21 -11.3%
6.90 3.63 3.15 -13.0%
6.92 3.63 3.03 -16.4%
6.94 3.63 291 -19.7%
6.96 3.63 2.79 -23.0%
6.98 3.63 2.67 -26.2%
7.00 3.63 2.56 -29.4%
7.02 3.63 2.44 -32.6%
7.04 3.63 2.33 -35.7%
7.06 3.63 2.22 -38.8%
7.08 3.63 2.11 -41.9%
7.10 3.63 2.00 -44.9%

WATERLINE AT ZERO
AREA ERROR = 6.819



STREAM NAME: Sand Creek
XS LOCATION: upper
XS NUMBER: 0 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured 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) (FT) (SQ FT) (FT) (%) (FT) (CFS) (FT/SEC)

*GL* 6.10 9.26 1.00 1.60 9.28 10.31 100.0% 0.90 18.43 1.99
6.12 9.19 0.99 1.58 9.10 10.22 99.1% 0.89 17.95 1.97
6.17 9.00 0.96 1.53 8.65 10.00 96.9% 0.87 16.73 1.93
6.22 8.82 0.93 1.48 8.20 9.77 94.7% 0.84 15.55 1.90
6.27 8.63 0.90 1.43 7.77 9.54 92.5% 0.81 14.42 1.86
6.32 8.45 0.87 1.38 7.34 9.31 90.3% 0.79 13.34 1.82
6.37 8.27 0.84 1.33 6.92 9.09 88.1% 0.76 12.30 1.78
6.42 8.08 0.81 1.28 6.51 8.86 85.9% 0.74 11.30 1.73
6.47 7.90 0.77 1.23 6.11 8.63 83.7% 0.71 10.34 1.69
6.52 7.71 0.74 1.18 5.72 8.41 81.5% 0.68 9.43 1.65
6.57 7.50 0.71 1.13 5.34 8.16 79.1% 0.66 8.58 1.61
6.62 7.23 0.69 1.08 4.97 7.87 76.3% 0.63 7.80 1.57
6.67 6.96 0.66 1.03 4.62 7.58 73.6% 0.61 7.07 1.53
6.72 6.72 0.64 0.98 4.28 7.32 71.0% 0.58 6.37 1.49
6.77 6.52 0.61 0.93 3.95 7.10 68.8% 0.56 5.69 1.44
*WL* 6.82 6.36 0.57 0.88 3.62 6.90 67.0% 0.53 5.02 1.39

6.87 6.20 0.53 0.83 3.31 6.71 65.1% 0.49 4.40 1.33
6.92 6.03 0.50 0.78 3.00 6.51 63.2% 0.46 3.82 1.27
6.97 5.86 0.46 0.73 271 6.31 61.2% 0.43 3.28 121
7.02 5.69 0.42 0.68 2.42 6.12 59.3% 0.40 2.78 1.15
7.07 5.52 0.39 0.63 2.14 5.92 57.4% 0.36 231 1.08
7.12 5.35 0.35 0.58 1.87 5.72 55.5% 0.33 1.88 1.01
7.17 5.19 0.31 0.53 1.60 5.52 53.6% 0.29 1.50 0.93
7.22 4.99 0.27 0.48 1.35 5.30 51.4% 0.25 1.15 0.86
7.27 4.73 0.23 0.43 111 5.01 48.6% 0.22 0.86 0.78
7.32 4.50 0.19 0.38 0.88 4.76 46.1% 0.18 0.60 0.69
7.37 4.31 0.15 0.33 0.65 4.54 44.0% 0.14 0.38 0.59
7.42 4.04 0.11 0.28 0.45 4.23 41.0% 0.11 0.21 0.47
7.47 3.28 0.08 0.23 0.26 3.43 33.2% 0.07 0.10 0.38
7.52 2.26 0.05 0.18 0.12 2.36 22.9% 0.05 0.04 0.30
7.57 0.66 0.07 0.13 0.04 0.72 7.0% 0.06 0.02 0.34
7.62 0.43 0.04 0.08 0.02 0.47 4.5% 0.04 0.00 0.24

7.67 0.16 0.02 0.03 0.00 0.18 1.7% 0.01 0.00 0.12



STREAM NAME: Sand Creek
XS LOCATION: upper
XS NUMBER: 0

SUMMARY SHEET

MEASURED FLOW (Qm)= 5.07 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 5.02 cfs
(Qm-Qc)/Qm * 100 = 0.8 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 6.85 ft =========== =
CALCULATED WATERLINE (WLc)= 6.82 ft
(WLmM-WLc)/WLm * 100 = 04 %
MAX MEASURED DEPTH (Dm)= 0.85 ft
MAX CALCULATED DEPTH (Dc)= 0.88 ft
(Dm-Dc)/Dm * 100 -3.6 %
MEAN VELOCITY= 1.39 ft/sec
MANNING'S N= 0.080
SLOPE= 0.013 ft/ft
A4*Qm = 2.0 cfs
2.5*Qm= 12.7 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: .iiitiiiiit ettt it ettt AGENCY ..ot DATE .ciii e e
CWECB REVIEW BY .ottt et ettt oot et et et et ettt e s sneese e sneesesnesnenennnnesneseenesnes DATE it e e



STREAM NAME:

XS LOCATION:
XS NUMBER:

STAGING TABLE

Sand Creek

upper
0

*GL* = lowest Grassline elevation corrected for sag

Jarrett Variable Manning's n Correction Applied

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

DIST TO TOP AVG. WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (SQFT) (CFS) (FT/SEC)

*GL* 6.10 9.26 1.00 1.60 9.28 10.31 100.0% 0.90 20.09 2.16
6.12 9.19 0.99 1.58 9.10 10.22 99.1% 0.89 19.53 2.15

6.17 9.00 0.96 1.53 8.65 10.00 96.9% 0.87 18.12 2.09

6.22 8.82 0.93 1.48 8.20 9.77 94.7% 0.84 16.76 2.04

6.27 8.63 0.90 1.43 7.77 9.54 92.5% 0.81 15.47 1.99

6.32 8.45 0.87 1.38 7.34 9.31 90.3% 0.79 14.23 1.94

6.37 8.27 0.84 1.33 6.92 9.09 88.1% 0.76 13.05 1.89

6.42 8.08 0.81 1.28 6.51 8.86 85.9% 0.74 11.92 1.83

6.47 7.90 0.77 1.23 6.11 8.63 83.7% 0.71 10.85 1.78

6.52 7.71 0.74 1.18 5.72 8.41 81.5% 0.68 9.83 1.72

6.57 7.50 0.71 1.13 5.34 8.16 79.1% 0.66 8.89 1.66

6.62 7.23 0.69 1.08 4.97 7.87 76.3% 0.63 8.04 1.62

6.67 6.96 0.66 1.03 4.62 7.58 73.6% 0.61 7.24 1.57

6.72 6.72 0.64 0.98 4.28 7.32 71.0% 0.58 6.48 1.51

6.77 6.52 0.61 0.93 3.95 7.10 68.8% 0.56 5.74 1.45
ML 6.82 6.36 0.57 0.88 3.62 6.90 67.0% 0.53 5.02 1.39
6.87 6.20 0.53 0.83 3.31 6.71 65.1% 0.49 4.36 1.32

6.92 6.03 0.50 0.78 3.00 6.51 63.2% 0.46 3.74 1.25

6.97 5.86 0.46 0.73 2.71 6.31 61.2% 0.43 3.17 1.17

7.02 5.69 0.42 0.68 2.42 6.12 59.3% 0.40 2.65 1.10

7.07 5.52 0.39 0.63 2.14 5.92 57.4% 0.36 2.18 1.02

7.12 5.35 0.35 0.58 1.87 5.72 55.5% 0.33 1.75 0.94

7.17 5.19 0.31 0.53 1.60 5.52 53.6% 0.29 1.36 0.85

7.22 4.99 0.27 0.48 1.35 5.30 51.4% 0.25 1.03 0.76

7.27 473 0.23 0.43 1.11 5.01 48.6% 0.22 0.75 0.68

7.32 4.50 0.19 0.38 0.88 4.76 46.1% 0.18 0.51 0.58

7.37 431 0.15 0.33 0.65 454 44.0% 0.14 0.31 0.48

7.42 4.04 0.11 0.28 0.45 4.23 41.0% 0.11 0.16 0.37

7.47 3.28 0.08 0.23 0.26 3.43 33.2% 0.07 0.07 0.28

7.52 2.26 0.05 0.18 0.12 2.36 22.9% 0.05 0.03 0.21

7.57 0.66 0.07 0.13 0.04 0.72 7.0% 0.06 0.01 0.24

7.62 0.43 0.04 0.08 0.02 0.47 4.5% 0.04 0.00 0.16

7.67 0.16 0.02 0.03 0.00 0.18 1.7% 0.01 0.00 0.07
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Q? [ COLORADO
Colcrado Water
Conservation Board
Deparment of Mabml Besources
Discharge Measurement Summary Date Generated: Mon Dec 14 2015
File Information Site Details
File Name SCAMHGTG.008.WAD Site Name SAND CR AT HAYGOOD
Start Date and Time 2015/09/28 14:05:55 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 ftr2 Depth 0.5% 1.7%
Software Ver 2.30 Discharge cfs Velocity 1.3% 4.3%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Metho<_j 2.3:/0 -
Averaging Int. 40 # Stations 13 # Stations 3.9% -
Start Edge REW Total Width 5.000 Overall 4.8% 4.8%
Mean SNR 32.0dB Total Area 2.718
Mean Temp 55.87 °F Mean Depth 0.544
Disch. Equation Mid-Section  Mean Velocity 0.9832
Total Discharge 2.6724
Measurement Results
St| Clock | Loc | Method Depth | %Dep MeasD Vel CorrFact MeanV | Area Flow | %Q
0 14:05 2.20 None 0.000 0.0 0.0 0.0000 1.00 0.0000; 0.000 0.0000f 0.0
1 14:06| 2.60 0.6 0.430 0.6 0.172|  0.4206 1.00 0.4206/ 0.172 0.0724 2.7
2 14:08 3.00 0.6 0.550 0.6 0.220]  0.9324 1.00 0.9324| 0.220 0.2050f 7.7
3 14:09| 3.40 0.6 0.600 0.6 0.240 1.1257 1.00 1.1257| 0.240 0.2701] 10.1
4 14:100 3.80 0.6 0.520 0.6 0.208; 1.3510 1.00 1.3510, 0.208 0.2810, 10.5
5 14:11] 4.20 0.6 0.550 0.6 0.220 1.0272 1.00 1.0272] 0.2200  0.2259 8.5
6 14:12| 4.60 0.6 0.600 0.6 0.240,  0.9921 1.00 0.9921] 0.240 0.2381 8.9
7 14:13] 5.00 0.6 0.620 0.6 0.248 1.0892 1.00 1.0892] 0.248 0.2701] 10.1
8 14:14 5.40 0.6 0.700 0.6 0.280 1.0843 1.00 1.0843] 0.280 0.3036 11.4
9 14:15 5.80 0.6 0.700 0.6 0.280 1.0154 1.00 1.0154) 0.280 0.2843 10.6
10 14:16| 6.20 0.6 0.650 0.6 0.260 1.1670 1.00 1.1670, 0.260 0.3033 11.4
11 14:17| 6.60 0.6 0.700 0.6 0.280, 0.6237 1.00 0.6237) 0.350 0.2185 8.2
12 14:17| 7.20 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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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Date Generated: Mon Dec 14 2015

File Information Site Details
File Name SCAMHGTG.008.WAD Site Name SAND CR AT HAYGOOD
Start Date and Time 2015/09/28 14:05:55 Operator(s) BRIAN EPSTEIN
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of Matuml Resounces

Discharge Measurement Summary

Date Generated: Mon Dec 14 2015

File Information Site Details
File Name SCAMHGTG.008.WAD Site Name SAND CR AT HAYGOOD
Start Date and Time 2015/09/28 14:05:55 Operator(s) BRIAN EPSTEIN

Quality Control

No Quality Control warnings
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

DISChal‘ge Measu rement Summary Date Generated: Mon Dec 14 2015
File Information Site Details
File Name SCAMHGTG.008.WAD Site Name SAND CR AT HAYGOOD
Start Date and Time 2015/09/28 14:05:55 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Mon Sep 28 14:04:27 MDT 2015

@ Noise level check - Pass
@ SNRcheck - Pass
ﬂ Peak location check - Pass

Peak shape check - Pass
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COLORADO

Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Date Generated: Wed Sep 2 2015

File Information
File Name
Start Date and Time

SCAMHCTG.021.WAD
2015/08/27 14:17:33

Site Details
Site Name
Operator(s)

SAND CR TEMP GAGE

BJE

System Information Units (English Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2355 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area ftr2 Depth 0.4% 1.0%!
Software Ver 2.30 Discharge cfs Velocity 0.9% 2.0%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Metho<_j 1.8‘;/0 -
Averaging Int. 40 # Stations 22 # Stations 2.3% -
Start Edge REW Total Width 5.200 Overall 3.2% 24%
Mean SNR 34.0dB Total Area 2.794
Mean Temp 58.26 °F Mean Depth 0.537
Disch. Equation Mid-Section  Mean Velocity 1.1337
Total Discharge 3.1679
Measurement Results
St | Clock Loc Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | %0Q
0  14:17 8.90 None 0.000 0.0 0.0 0.0000 1.00 0.0000; 0.000 0.0000; 0.0
1 14:17 9.30 0.6 0.490 0.6 0.196 0.7290 1.00 0.7290| 0.196 0.1429] 4.5
2 14:18 9.70 0.6 0.510 0.6 0.204 1.1296 1.00 1.1296) 0.204 0.2303] 7.3
31 14:19] 10.10 0.6| 0.550 0.6 0.220 1.2923 1.00 1.2923] 0.165 0.2132| 6.7
4  14:37, 10.30 0.6 0.520 0.6 0.208 1.2526 1.00 1.2526/ 0.104 0.1303] 4.1
5 14:21]  10.50 0.6/  0.570 0.6 0.228] 1.4124 1.00, 1.4124 0.114 0.1611 5.1
6 14:39. 10.70 0.6 0.610 0.6 0.244 1.2379 1.00 1.2379 0.122 0.1510[ 4.8}
7 14:22| 10.90 0.6 0.630 0.6 0.252 1.3087 1.00 1.3087, 0.126 0.1649] 5.2
8 14:41 11.10 0.6 0.600 0.6 0.240 1.4413 1.00 1.4413] 0.120 0.1729] 5.5
9 14:23 11.30 0.6 0.650 0.6 0.260 1.2667 1.00 1.2667| 0.130 0.1646| 5.2
100 14:43] 11.50 0.6| 0.660 0.6 0.264 1.3593 1.00 1.3593] 0.132 0.1794| 5.7
11 14:25 11.70 0.6| 0.630 0.6 0.252 1.3360 1.00 1.3360, 0.126 0.1683[ 5.3}
12 14:44 11.90 0.6 0.630 0.6 0.252 1.2710 1.00 1.2710, 0.126 0.1601] 5.1
13 14:26/ 12.10 0.6 0.630 0.6 0.252 1.2113 1.00 1.2113) 0.126 0.1526 4.8|
14 14:46 12.30 0.6 0.630 0.6 0.252 1.3058 1.00 1.3058 0.126 0.1645 5.2|
15 14:27| 12.50 0.6 0.700 0.6 0.280 1.3576 1.00 1.3576/ 0.140 0.1902 6.0|
16 14:47| 12.70 0.6 0.700 0.6 0.280 1.2766 1.00 1.2766| 0.140 0.1787 5.6|
17 14:28 12.90 0.6 0.700 0.6 0.280 1.0220 1.00 1.0220, 0.210 0.2143 6.8/
18 14:29] 13.30 0.6| 0.500 0.6 0.200 1.0000 1.00 1.0000, 0.175 0.1752| 5.5
19 14:32 13.60 0.6| 0.450 0.6 0.180 0.4728 1.00 0.4728, 0.113 0.0533] 1.7
20| 14:35| 13.80 0.6 0.400 0.6 0.160| 0.0010 1.00 0.0010| 0.100, 0.0001| 0.0
21 14:35 14.10 None 0.000 0.0 0.0 0.0000 1.00 0.0000,  0.000 0.0000, 0.04

Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Date Generated: Wed Sep 2 2015

File Information Site Details
File Name SCAMHCTG.021.WAD Site Name SAND CR TEMP GAGE
Start Date and Time 2015/08/27 14:17:33 Operator(s) BJE
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Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Qv'CDLOEhDD

Date Generated: Wed Sep 2 2015

File Information

Site Details

File Name SCAMHCTG.021.WAD Site Name SAND CR TEMP GAGE
Start Date and Time 2015/08/27 14:17:33 Operator(s) BJE
Quality Control
St Loc %Dep Message
20 13.80 0.6] SNR (65.1) is different from typical SNR (34.0)
0.6[ High SNR variation during measurement: 4.7,5.2
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary Date Generated: Wed Sep 2 2015
File Information Site Details
File Name SCAMHCTG.021.WAD Site Name SAND CR TEMP GAGE
Start Date and Time 2015/08/27 14:17:33 Operator(s) BJE

Automatic Quality Control Test (BeamCheck)
Thu Aug 27 14:15:49 MDT 2015

@ Noise level check - Pass
@ SNRcheck - Pass
ﬁ Peak location check - Pass

Peak shape check - Pass
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|[COLORADO
‘ Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Date Generated: Mon Dec 14 2015

File Information

Site Details

File Name SCAMHCTG.006.WAD Site Name SAND CR AT MTH HAYGD
Start Date and Time 2015/07/15 12:35:03 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 ftr2 Depth 0.3% 0.5%
Software Ver 2.30 Discharge cfs Velocity 0.7% 0.9%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Metho<_j 1.6‘;/0 -
Averaging Int. 40 # Stations 25 # Stations 2.0% -
Start Edge REW Total Width 5.200 Overall 2.9% _14%
Mean SNR 38.5dB Total Area 3.341
Mean Temp 59.63 °F Mean Depth 0.642
Disch. Equation Mid-Section  Mean Velocity 1.7974
Total Discharge 6.0050
Measurement Results
St| Clock | Loc | Method Depth | %Dep MeasD Vel CorrFact MeanV | Area Flow | %Q
0 12:35 1.00 None 0.000 0.0 0.0 0.0000 1.00 0.0000; 0.000 0.0000f 0.0
1 12:35 1.40 0.6 0.520 0.6 0.208  1.6660 1.00 1.6660[ 0.156 0.2599 4.3
2 12:44 1.60 0.6 0.550 0.6 0.220,  1.8038; 1.00 1.8038/ 0.110  0.1983 3.3
3 12:36/ 1.80 0.6 0.600 0.6 0.240 1.8005 1.00 1.8005/ 0.120 0.2161 3.6
4 12:46/ 2.00 0.6 0.640 0.6 0.256 1.8199 1.00 1.8199 0.128 0.2329 3.9}
5 12:38  2.20 0.6 0.610 0.6 0.244 1.6719 1.00 1.6719 0.1220 0.2039 3.4
6 12:47| 2.40 0.6 0.680 0.6 0.272 1.8301 1.00 1.8301] 0.136 0.2489 4.1
7 12:40 2.60 0.6 0.700 0.6 0.280: 1.9111 1.00 1.9111) 0.140 0.2676] 4.5
8 12:50 2.80 0.6 0.700 0.6 0.280] 2.0128; 1.00 2.0128/ 0.140 0.2818 4.7
9  12:41] 3.00 0.6 0.700 0.6 0.280,  1.9665 1.00 1.9665[ 0.140  0.2755] 4.6
10 12:51) 3.20 0.6 0.720 0.6 0.288,  2.0548 1.00 2.0548) 0.144 0.2959 4.9}
11 12:42| 3.40 0.6 0.720 0.6 0.288 1.9196 1.00 1.9196, 0.144  0.2758 4.6|
12| 12:53] 3.60 0.6 0.750 0.6 0.300  1.9820 1.00 1.9820| 0.150  0.2965[ 4.9
13 12:54 3.80 0.6 0.700 0.6 0.280,  2.0430 1.00 2.0430, 0.140, 0.2853 4.8|
14 12:56/ 4.00 0.6 0.740 0.6 0.296 2.0387 1.00 2.0387 0.148 0.3010, 5.0/
15 12:57 4.20 0.6 0.750 0.6 0.300f 2.0935 1.00 2.0935 0.150 0.3132] 5.2
16 12:58 4.40 0.6 0.780 0.6 0.312]  2.0469 1.00 2.0469, 0.156 0.3184/ 5.3
17 12:59 4.60 0.6 0.800 0.6 0.320, 1.8878 1.00 1.8878/ 0.160  0.3012] 5.0f
18 13:000 4.80 0.6 0.800 0.6 0.320 1.8625 1.00 1.8625 0.160 0.2972] 4.9
19 13:02 5.00 0.6 0.800 0.6 0.320 1.7408 1.00 1.7408 0.1620 0.2814 4.7
20 13:04 5.20 0.6 0.790 0.6 0.316 1.7077 1.00 1.7077| 0.1620 0.2762 4.6
21 13:05 5.40 0.6 0.770 0.6 0.308  1.6923 1.00 1.6923| 0.154 0.2606, 4.3
22 13:06/ 5.60 0.6 0.700 0.6 0.280: 1.4491 1.00 1.4491] 0.137, 0.1981 3.3
23 13:07 5.80 0.6 0.620 0.6 0.248, 0.6414 1.00 0.6414 0.186 0.1193 2.0|
24(  13:07| 6.20 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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|[COLORADO
Colcrado Water
Conservation Board
Cepartment of Matimal Resounces
DISChal‘ge Measu rement Summary Date Generated: Mon Dec 14 2015
File Information Site Details
File Name SCAMHCTG.006.WAD Site Name SAND CR AT MTH HAYGD
Start Date and Time 2015/07/15 12:35:03 Operator(s) BRIAN EPSTEIN
| — — 1
Page 2 of 4 12/14/2015



|[COLORADO
Colorado Water
Conservation Board

Cepartment of Matuml Resounces

Discharge Measurement Summary

Date Generated: Mon Dec 14 2015

File Information Site Details
File Name SCAMHCTG.006.WAD Site Name SAND CR AT MTH HAYGD
Start Date and Time 2015/07/15 12:35:03 Operator(s) BRIAN EPSTEIN

Quality Control

No Quality Control warnings
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

DiSChal‘ge Measurement Summary Date Generated: Mon Dec 14 2015

File Information Site Details
File Name SCAMHCTG.006.WAD Site Name

Start Date and Time 2015/07/15 12:35:03 Operator(s)

SAND CR AT MTH HAYGD
BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Wed Jul 15 12:30:52 MDT 2015

@ Noise level check - Pass
@ SNRcheck - Pass
ﬂ Peak location check - Pass

Peak shape check - Pass
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Colorado Water

Q? |[COLORADO
Conservation Board
Deparment of Mabml Besources

Discharge Measurement Summary

Date Generated: Wed Jun 3 2015

File Information
File Name
Start Date and Time

SCAMHCTG.005.WAD
2015/05/12 19:15:44

Site Details
Site Name
Operator(s)

SAND CR H CAN MOUTH
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 ftr2 Depth 0.5% 1.9%

Software Ver 2.30 Discharge cfs Velocity 1.2% 2.3%

Mounting Correction 0.0% Width 0.2% 0.2%

Summary Metho<_j 2.6:/0 -

Averaging Int. 40 # Stations 12 # Stations 4.2% -

Start Edge REW Total Width 5.000 Overall 5.2%) 3.1%

Mean SNR 42.4 dB Total Area 3.550

Mean Temp 49.63 °F Mean Depth 0.710

Disch. Equation Mid-Section  Mean Velocity 2.1631

Total Discharge 7.6782

Measurement Results

St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | %Q
0 19:15 2.20 None! 0.000 0.0 0.0 0.0000 1.00 0.0000; 0.000 0.0000 0.0
1 19:15 2.50 0.6 0.650 0.6 0.260 1.4639 1.00 1.4639  0.260 0.3805 5.0|
2[  19:16/ 3.00 0.6 0.700 0.6 0.280 1.8396 1.00 1.8396/  0.350 0.6440 8.4|
3 19:17| 3.50 0.6 0.730 0.6 0.292 2.1086 1.00 2.1086( 0.365 0.7696 10.0|
4 19:18 4.00 0.6 0.750 0.6 0.300 2.4554 1.00 2.4554( 0.375 0.9208 12.0]
5 19:19 4.50 0.6 0.800 0.6 0.320 2.3287 1.00 2.3287|  0.400 0.9313[ 12.1
6 19:21] 5.00 0.6 0.880 0.6 0.352 2.7375 1.00 2.7375  0.440 1.2044, 15.7
7 19:22| 5.50 0.6 0.900 0.6 0.360 2.6490 1.00 2.6490[  0.450 1.1919] 15.5
8 19:23]  6.00 0.6 0.840 0.6 0.336 2.3875 1.00 2.3875( 0.378 0.9023 11.8}
9 19:24  6.40 0.6 0.820 0.6 0.328 1.7448 1.00 1.7448  0.328 0.5721] 7.5
10| 19:25| 6.80 0.6 0.510 0.6 0.204 0.7910 1.00 0.7910| 0.204 0.1613) 2.1
11 19:25( 7.20 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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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Date Generated: Wed Jun 3 2015

File Information Site Details
File Name SCAMHCTG.005.WAD Site Name SAND CR H CAN MOUTH
Start Date and Time 2015/05/12 19:15:44 Operator(s) BRIAN EPSTEIN
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary Date Generated: Wed Jun 3 2015
File Information Site Details
File Name SCAMHCTG.005.WAD Site Name SAND CR H CAN MOUTH
Start Date and Time 2015/05/12 19:15:44 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message
10 6.80 0.6[ High SNR variation during measurement: 4.7,5.2
0.6 High standard error: 0.120
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

DiSChal‘ge Measurement Summary Date Generated: Wed Jun 3 2015

File Information Site Details
File Name SCAMHCTG.005.WAD Site Name

Start Date and Time 2015/05/12 19:15:44 Operator(s)

SAND CR H CAN MOUTH
BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Tue May 12 19:13:41 MDT 2015

@ Noise level check - Pass
@ SNRcheck - Pass
ﬂ Peak location check - Pass

Peak shape check - Pass
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Discharge Measurement Summary

COLORADO

Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Date Generated: Thu Feb 12 2015

File Information Site Details
File Name SCAMHCTG.004.WAD Site Name SAND CR TEMP GAGE
Start Date and Time 2015/02/06 14:20:12 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 ftr2 Depth 0.5% 2.3%
Software Ver 2.30 Discharge cfs Velocity 1.1% 2.6%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Metho<_j 2.3:/0 -
Averaging Int. 40 # Stations 14 # Stations 3'60/ k —
Start Edge REW Total Width 5.000 Overall 4.5% _3.6%
Mean SNR 30.0dB Total Area 2.366
Mean Temp 45.99 °F Mean Depth 0.473
Disch. Equation Mid-Section  Mean Velocity 0.7332
Total Discharge 1.7349
Supplemental Data
# Time Location | Gauge Height | Rated Flow Comments
1 Fri Feb 6 14:39:12 MST 2015 5.100 REVERSE AND COR FCTR
2| FriFeb 6 14:43:32 MST 2015 5.500 RVRS MTR COR NEG 1
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | %Q
0  14:20/ 0.70 None 0.000 0.0 0.0 0.0000 1.00 0.0000[ 0.000 0.0000, 0.0
1 14:20, 1.10 0.6 0.270 0.6| 0.108 0.5804 1.00 0.5804f 0.108 0.0627, 3.6
2 14:22| 1.50 0.6 0.480 0.6 0.192 0.5978! 1.00 0.5978  0.192 0.1147, 6.6
3] 14:23] 1.90 0.6 0.570 0.6 0.228 0.7566! 1.00 0.7566/ 0.228 0.1724) 9.9}
4  14:24] 2.30 0.6 0.580 0.6 0.232 0.7923 1.00 0.7923[ 0.232 0.1838 10.6
5  14:26| 2.70 0.6 0.570 0.6 0.228 0.7746 1.00 0.7746[ 0.228 0.1765 10.2
6/ 14:28 3.10 0.6 0.550 0.6 0.220 0.8445 1.00 0.8445  0.220 0.1857, 10.7
7| 14:29 3.50 0.6 0.580 0.6 0.232 0.9416 1.00 0.9416] 0.232 0.2184| 12.6
8 14:30[ 3.90 0.6 0.560 0.6| 0.224 0.9236, 1.00 0.9236( 0.224 0.2069, 11.9}
9| 14:32| 4.30 0.6 0.590 0.6 0.236 0.6096 1.00 0.6096| 0.236 0.1438| 8.3
10| 14:34| 4.0 0.6 0.580 0.6 0.232 0.5144 1.00 0.5144| 0232 0.1193| 6.9
11| 14:35| 5.10 0.6 0.490 0.6 0.196 -0.6342 -1.00 0.6342| 0172 01089 6.3
12|  14:40| 5.40 0.6 0.210 0.6 0.084 -0.6611 -1.00 0.6611| 0.063 0.0417| 2.4
13 14:40, 5.70 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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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Date Generated: Thu Feb 12 2015

File Information Site Details
File Name SCAMHCTG.004.WAD Site Name SAND CR TEMP GAGE
Start Date and Time 2015/02/06 14:20:12 Operator(s) BRIAN EPSTEIN

—
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Cepartment of fatumal Resounces

Discharge Measurement Summary

Colorado Water
Conservation Board

Date Generated: Thu Feb 12 2015

File Information

Site Details

File Name SCAMHCTG.004.WAD Site Name SAND CR TEMP GAGE
Start Date and Time 2015/02/06 14:20:12 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message
9 4.30 0.6[ High standard error: 0.032
10 4.70 0.6/ High standard error: 0.031
11 5.10 0.6/ High angle: -178
0.6/ High standard error: 0.032
12 5.40 0.6 High angle: -169
0.6/ High standard error: 0.035

Page 3 of 4

2/12/2015



|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

DISChal‘ge Measu rement Summary Date Generated: Thu Feb 12 2015
File Information Site Details
File Name SCAMHCTG.004.WAD Site Name SAND CR TEMP GAGE
Start Date and Time 2015/02/06 14:20:12 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Fri Feb 6 14:18:03 MST 2015

@ Noise level check - Pass
@ SNRcheck - Pass
ﬁ Peak location check - Pass

Peak shape check - Pass
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9? [ COLORADO
‘ Colcrado Water
Conservation Board
Deparment of Mabml Besources
Discharge Measurement Summary Date Generated: Mon Dec 15 2014
File Information Site Details
File Name SCAMHCTG.003.WAD Site Name SAND CR AT TEMP GAGE
Start Date and Time 2014/11/06 11:51:07 Operator(s) BJE
System Information Units (English Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2355 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area ftr2 Depth 0.4% 2.0%
Software Ver 2.30 Discharge cfs Velocity 1.0% 2.7%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Methoq 2.12/0 -
Averaging Int. 40 # Stations 16 # Stations 3.1% -
Start Edge REW Total Width 5.000 Overall 40% _3.5%
Mean SNR 29.8 dB Total Area 2.645
Mean Temp 47.96 °F Mean Depth 0.529
Disch. Equation Mid-Section  Mean Velocity 0.8409
Total Discharge 2.2241
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | %Q
0 11:51f 1.20 None! 0.000 0.0 0.0 0.0000 1.00 0.0000; 0.000 0.0000 0.0
1 11:51 1.70 0.6 0.460 0.6 0.184 0.8862 1.00 0.8862] 0.184 0.1630 7.3|
2[  11:520 2.00 0.6 0.650 0.6 0.260 0.9081 1.00 0.9081] 0.195 0.1770, 8.0/
3 11:53 2.30 0.6 0.660 0.6 0.264 1.0197 1.00 1.0197| 0.198 0.2018 9.1
4 11:56[ 2.60 0.6 0.610 0.6 0.244 1.0630 1.00 1.0630] 0.183 0.1944 8.7
5 11:57] 2.90 0.6 0.650 0.6 0.260 0.9547 1.00 0.9547, 0.195 0.1861] 8.4
6 11:58  3.20 0.6 0.630 0.6 0.252 0.7874 1.00 0.7874, 0.189 0.1487 6.7
7 12:04 3.50 0.6 0.640 0.6 0.256 0.8409 1.00 0.8409] 0.192 0.1614 7.3}
8 12:05( 3.80 0.6 0.640 0.6 0.256 0.7854 1.00 0.7854 0.192 0.1508 6.8/
9 12:06 4.10 0.6 0.620 0.6 0.248 0.9669 1.00 0.9669 0.186 0.1798 8.1
10| 12:07) 4.40 0.6 0.640 0.6 0.256 0.9925 1.00 0.9925| 0.192 0.1905| 8.6
11 12:08/ 4.70 0.6 0.650 0.6 0.260 0.7287 1.00 0.7287| 0.195 0.14200 6.4
12|  12:10, 5.00 0.6 0.640 0.6 0.256 0.8346 1.00 0.8346] 0.192 0.1602 7.2
13  12:11] 5.30 0.6 0.650 0.6 0.260 0.5846 1.00 0.5846/ 0.195 0.1139] 5.1
14 12:13] 5.60 0.6 0.350 0.6 0.140 0.3451 1.00 0.3451] 0.158 0.0545 2.4
15 12:13[  6.20 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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|[COLORADO
Colcrado Water
Conservation Board
Cepartment of Matimal Resounces
DISChal‘ge Measu rement Summary Date Generated: Mon Dec 15 2014
File Information Site Details
File Name SCAMHCTG.003.WAD Site Name SAND CR AT TEMP GAGE
Start Date and Time 2014/11/06 11:51:07 Operator(s) BJE
| — — 1
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

DISChal‘ge Measu rement Summary Date Generated: Mon Dec 15 2014
File Information Site Details
File Name SCAMHCTG.003.WAD Site Name SAND CR AT TEMP GAGE
Start Date and Time 2014/11/06 11:51:07 Operator(s) BJE
Quality Control
St Loc %Dep Message
10 4.40 0.6/ High SNR variation during measurement: 6.9,6.5
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

DISChal‘ge Measu rement Summary Date Generated: Mon Dec 15 2014
File Information Site Details
File Name SCAMHCTG.003.WAD Site Name SAND CR AT TEMP GAGE
Start Date and Time 2014/11/06 11:51:07 Operator(s) BJE

Automatic Quality Control Test (BeamCheck)
Thu Nov 6 11:46:14 MST 2014

@ Noise level check - Pass
@ SNRcheck - Pass
ﬂ Peak location check - Pass

Peak shape check - Pass
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Q? [ COLORADO
Colcrado Water
Conservation Board
Deparment of Mabml Besources
Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information Site Details
File Name SCAMHCTG.002.WAD Site Name SAND CR A MTH HAYGD
Start Date and Time 2014/09/29 13:55:42 Operator(s) BJE
System Information Units (English Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2355 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area ftr2 Depth 0.5% 1.6%
Software Ver 2.30 Discharge cfs Velocity 1.0% 3.0%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Metho<_j 2.4:/0 -
Averaging Int. 40 # Stations 14 # Stations 3.6% -
Start Edge REW Total Width 5.203 Overall 4.6% _3.6%
Mean SNR 36.2 dB Total Area 3.266
Mean Temp 55.15 °F Mean Depth 0.628
Disch. Equation Mid-Section  Mean Velocity 1.2602
Total Discharge 4.1159
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow %0Q
0 13:55] 1.80 None 0.000 0.0 0.0 0.0000; 1.00: 0.0000 0.000 0.0000[ 0.0
1| 13:55| 2.20 0.6 0.580 0.6 0.232 1.2313 1.00 1.2313] 0232 0.2859| 6.9
2 13:56[ 2.60 0.6 0.700 0.6 0.280 1.2051 1.00: 1.2051] 0.280 0.3377| 8.2
3 14:02| 3.00 0.6 0.750 0.6 0.300 1.5732! 1.00 1.5732  0.300 0.4723[ 11.5
4 14:03] 3.40 0.6 0.750 0.6 0.300 1.6798, 1.00: 1.6798 0.300 0.5043[ 12.3}
5 14:04[ 3.80 0.6 0.820 0.6 0.328 1.3921 1.00: 1.3921] 0.328 0.4568 11.1|
6  14:05[ 4.20 0.6 0.800 0.6 0.320 1.3950 1.00 1.3950 0.320 0.4466! 10.9|
7 14:06| 4.60 0.6 0.760 0.6 0.304 1.2070; 1.00: 1.2070 0.304 0.3671 8.9|
8 14:08| 5.00 0.6 0.800 0.6 0.320 1.4974 1.00: 1.4974 0.320 0.4794 11.6|
9 14:09] 5.40 0.6 0.800 0.6 0.320 1.3871 1.00: 1.3871]  0.320 0.4441 10.8/
10 14:10| 5.80 0.6 0.600 0.6 0.240 0.9715 1.00 0.9715 0.240 0.2333[ 5.7
11  14:12| 6.20 0.6 0.500 0.6 0.200 0.4423 1.00 0.4423  0.200 0.0885[ 2.2
12| 14:13| 6.60 0.6 0.300 0.6 0.120 -0.0010 1.00 -0.0010,  0.120 -0.0001| 0.0
13 14:13] 7.00 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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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Date Generated: Fri Nov 21 2014

File Information Site Details
File Name SCAMHCTG.002.WAD Site Name SAND CR A MTH HAYGD
Start Date and Time 2014/09/29 13:55:42 Operator(s) BJE

. ..| v — - 1
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Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Qv'CDLOEhDD

Date Generated: Fri Nov 21 2014

File Information Site Details
File Name SCAMHCTG.002.WAD Site Name SAND CR A MTH HAYGD
Start Date and Time 2014/09/29 13:55:42 Operator(s) BJE
Quality Control
St Loc %Dep Message
1 2.20 0.6[ High number of spikes: 5
12 6.60 0.6 SNR (50.7) is different from typical SNR (36.2)
0.6[ High SNR variation during measurement: 5.6,6.0
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information Site Details
File Name SCAMHCTG.002.WAD Site Name SAND CR A MTH HAYGD
Start Date and Time 2014/09/29 13:55:42 Operator(s) BJE

Automatic Quality Control Test (BeamCheck)
Mon Sep 29 13:48:33 MDT 2014

@ Noise level check - Pass
@ SNRcheck - Pass
ﬂ Peak location check - Pass

Peak shape check - Pass
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Q? [ COLORADO
Colcrado Water
Conservation Board
Cepartment of Matimal Resounces
Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information Site Details
File Name SCAMHCTG.001.WAD Site Name SAND CR AT MTG HG CN
Start Date and Time 2014/09/04 16:23:21 Operator(s) BJE
System Information Units (English Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2355 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area ftr2 Depth 0.5% 1.2%
Software Ver 2.30 Discharge cfs Velocity 1.2% 6.8%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Metho<_j 2.6:/0 -
Averaging Int. 40 # Stations 11 # Stations 4.6% -
Start Edge LEW Total Width 5.200 Overall 5.5% _7.0%
Mean SNR 29.1 dB Total Area 2.794
Mean Temp 54.61 °F Mean Depth 0.537
Disch. Equation Mid-Section  Mean Velocity 0.7931
Total Discharge 2.2157
Supplemental Data
# Time Location | Gauge Height | Rated Flow Comments
1  Thu Sep 4 16:34:10 MDT 2014 6.600 REV MTR COR NEG 1
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow %0Q
0 16:23 2.00 None 0.000 0.0 0.0 0.0000 1.00 0.0000,  0.000 0.0000, 0.0
1 16:23] 2.60 0.6 0.620 0.6 0.248 0.7149 1.00 0.7149 0.341 0.2438 11.0|
2 16:25 3.10 0.6 0.640 0.6 0.256 0.9196 1.00 0.9196( 0.320 0.2943 13.3|
3] 16:26] 3.60 0.6 0.620 0.6 0.248 0.8983 1.00 0.8983] 0.310 0.2785) 12.6
4  16:27| 4.10 0.6 0.600 0.6 0.240 0.8209 1.00 0.8209,  0.300 0.2463[ 11.1
5 16:28| 4.60 0.6 0.600 0.6 0.240 0.9324 1.00 0.9324f 0.300 0.2798 12.6
6, 16:29 5.10 0.6 0.600 0.6 0.240 0.9505 1.00 0.9505( 0.300 0.2852 12.9}
7 16:30, 5.60 0.6 0.600 0.6 0.240 0.9199 1.00 0.9199  0.300 0.2760/ 12.5
8 16:31| 6.10 0.6 0.640 0.6 0.256 0.3586 1.00 0.3586| 0.320| 0.1148] 5.2
9| 16:35| 6.60 0.6 0.550 0.6 0.220 -0.6516 -1.00 0.6516| 0.302 0.1971) 8.9
10 16:35] 7.20 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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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Date Generated: Fri Nov 21 2014

File Information Site Details
File Name SCAMHCTG.001.WAD Site Name SAND CR AT MTG HG CN
Start Date and Time 2014/09/04 16:23:21 Operator(s) BJE
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Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary

Qv'CDLOEhDD

Date Generated: Fri Nov 21 2014

File Information Site Details
File Name SCAMHCTG.001.WAD Site Name SAND CR AT MTG HG CN
Start Date and Time 2014/09/04 16:23:21 Operator(s) BJE
Quality Control
St Loc %Dep Message

8 6.10 0.6/ High SNR variation during measurement: 9.0,8.6

0.6/ High standard error: 0.050
9 6.60 0.6/ High angle: -169
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|[COLORADO
Colorado Water
Conservation Board

Cepartment of fatumal Resounces

Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information Site Details
File Name SCAMHCTG.001.WAD Site Name SAND CR AT MTG HG CN
Start Date and Time 2014/09/04 16:23:21 Operator(s) BJE

Automatic Quality Control Test (BeamCheck)
Thu Sep 4 16:19:46 MDT 2014

@ Noise level check - Pass
@ SNRcheck - Pass
ﬂ Peak location check - Pass

Peak shape check - Pass
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Discharge Measurement Summary

Date Generated: Tue Jul 15 2014

File Information

Site Details

File Name SCR2XNPL.002.WAD Site Name SND CR NR PRK

Start Date and Time 2014/07/10 10:46:51 Operator(s) BJE

System Information Units (English Units) Discharge Uncertainty

Sensor Type FlowTracker Distance ft Category 1SO Stats

Serial # P2355 Velocity ft/s Accuracy 1.0% 1.0%

CPU Firmware Version 3.9 Area ftr2 Depth 0.4% 1.9%

Software Ver 2.30 Discharge cfs Velocity 1.2% 3.8%

Mounting Correction 0.0% Width 0.1% 0.1%

o) -

Summary Methoq ; f130;0 :

Averaging Int. 40 # Stations 18 # Stations =

Start Edge LEW Total Width 8.500 Overall 3.9% _4.3%

Mean SNR 27.6 dB Total Area 5.330

Mean Temp 63.12 °F Mean Depth 0.627

Disch. Equation Mid-Section  Mean Velocity 0.6602

Total Discharge 3.5185

Measurement Results

St| Clock Loc Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | %Q
0 10:46/ 18.30 None 0.000 0.0 0.0 0.0000 1.00 0.0000,  0.000 0.0000, 0.0
1| 1049, 17.80 0.6 0.370 0.6 0.148| 0.2510 1.00 0.2510( 0.185| 0.0464| 1.3
2| 10:51 17.30 0.6 0.460 0.6 0.184 0.4199 1.00 0.4199  0.230 0.0966/ 2.7
3] 10:53] 16.80 0.6 0.470 0.6 0.188 0.9472 1.00 0.9472] 0.235 0.2227| 6.3
4 10:54) 16.30 0.6 0.570 0.6 0.228 0.9134 1.00 0.9134] 0.285 0.2603] 7.4
5 10:56, 15.80 0.6 0.680 0.6 0.272 0.9760 1.00 0.9760,  0.340 0.3319] 9.4
6| 11.02| 1530 0.6 0.810 0.6 0.324|  0.8330 1.00 0.8330| 0.405| 03374 9.6
7 11:04 14.80 0.6 0.860 0.6 0.344 0.7336 1.00 0.7336/  0.430 0.3154 9.0}
8 11:07, 14.30 0.6 0.930 0.6 0.372 0.8143 1.00 0.8143]  0.465 0.3787 10.8|
9 11:08 13.80 0.6 0.800 0.6 0.320 0.9373 1.00 0.9373]  0.400 0.3749 10.7|
10f 11:10f 13.30 0.6 0.920 0.6 0.368 0.6913 1.00 0.6913]  0.460 0.3180 9.0/
11f 11:12] 12.80 0.6 0.900 0.6 0.360 0.5384 1.00 0.5384) 0.450 0.2423 6.9
12 11:13] 12.30 0.6 0.840 0.6 0.336 0.5531 1.00 0.5531]  0.420 0.2323] 6.6
13  11:14] 11.80 0.6 0.760 0.6 0.304; 0.4741 1.00 0.4741]  0.380 0.1801f 5.1
14 11:16/ 11.30 0.6 0.530 0.6 0.212 0.3091 1.00 0.3091]  0.265 0.0819] 2.3
15  11:19] 10.80 0.6 0.460 0.6 0.184 0.2251 1.00 0.2251]  0.230 0.0518 1.5
16( 11:20] 10.30 0.6 0.300 0.6 0.120 0.3199 1.00 0.3199,  0.150 0.0480] 1.4
17| 11:20 9.80 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: Tue Jul 15 2014

File Information Site Details
File Name SCR2XNPL.002.WAD Site Name SND CR NR PRK
Start Date and Time 2014/07/10 10:46:51 Operator(s) BJE
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Discharge Measurement Summary

Date Generated: Tue Jul 15 2014

File Information Site Details
File Name SCR2XNPL.002.WAD Site Name SND CR NR PRK
Start Date and Time 2014/07/10 10:46:51 Operator(s) BJE
Quality Control
St Loc %Dep Message
1 17.80 0.6/ High angle: 24
6 15.30 0.6/ High standard error: 0.043
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Discharge Measurement Summary Date Generated: Tue Jul 15 2014

File Information Site Details
File Name SCR2XNPL.002.WAD Site Name

Start Date and Time 2014/07/10 10:46:51 Operator(s)

Automatic Quality Control Test (BeamCheck)
Thu Jul 10 10:43:14 MDT 2014

SND CR NR PRK
BJE

@ Noise level check - Pass
@ SNRcheck - Pass
ﬁ Peak location check - Pass

Peak shape check - Pass
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DlSCharge Measu rement Summary Date Generated: Fri Apr 11 2014
File Information Site Details
File Name SNCRUR2X.001.WAD Site Name SAND CR UPPER R2X
Start Date and Time 2014/03/26 12:47:18 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 ftr2 Depth 0.4% 1.7%
Software Ver 2.30 Discharge cfs Velocity 1.9% 7.0%
Mounting Correction 0.0% Width 0.1% 0.1%
0, -
Summary Method g'i; -
Averaging Int. 40 # Stations 16 # Stations — ~
Start Edge REW Total Width 6.300 Overall 44% _7.3%
Mean SNR 34.0dB Total Area 3.608
Mean Temp 45.51 °F Mean Depth 0.573
Disch. Equation Mid-Section  Mean Velocity 1.3971
Total Discharge 5.0407
Supplemental Data
# Time Location| Gauge Height | Rated Flow Comments
1| Wed Mar 26 12:50:05 MDT 2014, 12.100 0 VELOCITY]
2| Wed Mar 26 12:52:20 MDT 2014 11.300 IN EDDY
Measurement Results
St | Clock Loc Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow %0Q
0 12:47, 12.90 None 0.000 0.0 0.0 0.0000 1.00 0.0000, 0.0000  0.0000 0.0
1| 12:50| 12.10 0.6 0.360 0.6 0.194 0.0886 1.00 0.0886| 0.216| 0.0191 0.4
2| 12:53| 11.70 0.6 0.480 0.6 0.192 0.8376 1.00 0.8376| 0.192| 0.1608) 3.2
3 12:54 11.30 0.6 0.520 0.6 0.208 1.6102 1.00 1.6102] 0.208 0.3349 6.6
4 12:55  10.90 0.6 0.520 0.6 0.208 1.2785 1.00 1.2785 0.208  0.2659 5.3
5 12:57]  10.50 0.6 0.630 0.6 0.252 1.3314 1.00 1.3314| 0.252| 03354 6.7
6 12:58 10.10 0.6 0.680 0.6 0.272 1.1312 1.00 1.1312] 0.272 0.3077 6.1
7 12:59 9.70 0.6 0.700 0.6 0.280 1.9065 1.00 1.9065 0.280 0.5338) 10.6
g 13:00 9.30 0.6 0.700 0.6 0.280 1.2615 1.00 1.2615 0.280] 0.3532 7.0
9 13:03 8.90 0.6 0.660 0.6 0.264 1.7110 1.00 1.7110, 0.264 0.4517 9.0/
10| 13:04 8.50 0.6 0.790 0.6 0.316 1.6230 1.00 1.6230| 0.316| 0.5128| 10.2
11 13:05 8.10 0.6 0.840 0.6 0.336 1.6122 1.00 1.6122]  0.336 0.5415 10.7
12 13:07 7.70 0.6 0.800 0.6 0.320 1.8012 1.00 1.8012]  0.320 0.5762| 11.4
13 13:08 7.30 0.6 0.740 0.6 0.296| 1.0725 1.00 1.0725 0.296 0.3179 6.3
14| 13:12 6.90 0.6 0.480 0.6 0.192 -1.9606 -1.00 1.9606| 0.168| 0.3297| 6.5 |
15  13:12 6.60 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: Fri Apr 11 2014

File Information Site Details
File Name SNCRUR2X.001.WAD Site Name SAND CR UPPER R2X
Start Date and Time 2014/03/26 12:47:18 Operator(s) BRIAN EPSTEIN
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Discharge Measurement Summary

Date Generated: Fri Apr 11 2014

File Information

Site Details

File Name SNCRUR2X.001.WAD Site Name SAND CR UPPER R2X
Start Date and Time 2014/03/26 12:47:18 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message
1 12.10 0.6/ High angle: 52
2 11.70 0.6/ High angle: 20
5 10.50 0.6/ High standard error: 0.122
10 8.50 0.6/ High standard error: 0.125
14 6.90 0.6/ High angle: -170
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Discharge Measurement Summary Date Generated: Fri Apr 11 2014

File Information Site Details
File Name SNCRUR2X.001.WAD Site Name

Start Date and Time 2014/03/26 12:47:18 Operator(s)

SAND CR UPPER R2X
BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Wed Mar 26 12:44:26 MDT 2014

@ Noise level check - Pass
@ SNRcheck - Pass
ﬂ Peak location check - Pass

Peak shape check - Pass
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Discharge Measurement Summary

Date Generated: Mon Apr 14 2014

File Information

Site Details

File Name SNCRLR2X.001.WAD Site Name SAND CR LOWER R2X
Start Date and Time 2014/03/26 14:06:37 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 ftr2 Depth 03%  2.1%
Software Ver 2.30 Discharge cfs Velocity 0.7% 4.4%
Mounting Correction 0.0% Width 0.1% 0.1%
0, -
Summary Method 1'2,)? -
Averaging Int. 40 # Stations 28 # Stations =
Start Edge LEW Total Width 14.100 Overall 2.7% _5.0%
Mean SNR 29.8 dB Total Area 5.123
Mean Temp 50.25 °F Mean Depth 0.363
Disch. Equation Mid-Section  Mean Velocity 0.9697
Total Discharge 4.9677
Measurement Results
St | Clock Loc Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | %Q
0 14:06| 5.90 None 0.000 0.0 0.0 0.0000 1.00 0.0000,  0.000 0.0000, 0.0
1| 14:06 6.40 0.6 0.290 0.6 0.116| 0.0007 1.00 0.0007| 0.145 0.0001 0.0|
2 14:08 6.90 0.6 0.420 0.6 0.168 0.7073 1.00 0.7073] 0.210 0.1485 3.0/
3] 14:09 7.40 0.6 0.500 0.6 0.200 1.2090 1.00 1.2090( 0.250 0.3022] 6.1
4  14:10 7.90 0.6 0.630 0.6 0.252 0.9698 1.00 0.9698| 0.315 0.3055] 6.1
5 14:12 8.40 0.6 0.660 0.6 0.264 0.7133 1.00 0.7133] 0.330 0.2354| 4.7
6 14:13 8.90 0.6 0.580 0.6 0.232  0.9895 1.00 0.9895/  0.290 0.2870, 5.8
7] 14:14 9.40 0.6 0.470 0.6 0.188  0.9839 1.00 0.9839, 0.235 0.2313 4.7|
8 14:15 9.90 0.6| 0.310 0.6 0.124 1.0591 1.00 1.0591] 0.155 0.1642 3.3|
9 14:16, 10.40 0.6 0.350 0.6 0.140 0.8438 1.00 0.8438] 0.175 0.1477] 3.0/
10| 14:18 10.90 0.6 0.320 0.6 0.128 0.9731 1.00 0.9731] 0.160 0.1556, 3.1
11| 14:21| 11.490 0.6 0.350 0.6 0.140 0.5614 1.00 0.5614| 0.175| 0.0983| 2.0
12 14:22| 11.90 0.6 0.310 0.6 0.124 1.0764 1.00 1.0764) 0.155 0.1669] 3.4
13 14:23] 12.40 0.6 0.330 0.6 0.132 1.0016 1.00 1.0016/ 0.165 0.1653| 3.3}
14 14:25 12.90 0.6 0.320 0.6 0.128 0.9875 1.00 0.9875/ 0.160 0.1579] 3.2
15| 14:26 13.40 0.6 0.400 0.6 0.160 1.1230 1.00 1.1230(  0.200 0.2246| 4.5
16 14:27| 13.90 0.6 0.310 0.6 0.124 1.2963 1.00 1.2963] 0.155 0.2009] 4.0f
17 14:29] 14.40 0.6 0.380 0.6 0.152 1.2667 1.00 1.2667,  0.190 0.2406]  4.8|
18| 14:31| 14.90 0.6 0.420 0.6 0.168| 0.5108 1.00 0.5108| 0.210 0.1073| 2.2
19 14:32 15.40 0.6| 0.420 0.6 0.168 1.2113 1.00 1.2113) 0.210 0.2543| 5.1
20 14:33  15.90 0.6 0.400 0.6 0.160 1.4790 1.00 1.4790, 0.200 0.2958|  6.0f
21|  14:35 16.40 0.6/  0.350 0.6 0.140,  1.3717 1.000 13717 0.175 0.2401 4.8|
22| 14:36( 16.90 0.6 0.290 0.6 0.116 1.4442 1.00 1.4442[ 0.145 0.2094, 4.2
23 14:37 17.40 0.6| 0.370 0.6 0.148 0.9357 1.00 0.9357| 0.185 0.1731] 3.5
24/  14:38 17.90 0.6 0.420 0.6 0.168 0.7641 1.00 0.7641] 0.210 0.1604 3.2
25| 14:39] 18.40 0.6 0.390 0.6 0.156(  0.9098 1.00 0.9098  0.195 0.1774 3.6
26/ 14:41] 18.90 0.6 0.160 0.6 0.064 0.9193 1.00 0.9193] 0.128 0.1178, 2.4
27|  14:41  20.00 None! 0.000 0.0 0.0 0.0000 1.00 0.0000; 0.000 0.0000| 0.0f

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 Apr 14 2014

File Information Site Details
File Name SNCRLR2X.001.WAD Site Name SAND CR LOWER R2X
Start Date and Time 2014/03/26 14:06:37 Operator(s) BRIAN EPSTEIN
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Discharge Measurement Summary

Date Generated: Mon Apr 14 2014

File Information Site Details
File Name SNCRLR2X.001.WAD Site Name SAND CR LOWER R2X
Start Date and Time 2014/03/26 14:06:37 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message
1 6.40 0.6/ SNR (61.2) is different from typical SNR (29.8)
11 11.40 0.6/ High standard error: 0.049
18 14.90 0.6 High standard error: 0.084
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Discharge Measurement Summary Date Generated: Mon Apr 14 2014

File Information Site Details
File Name SNCRLR2X.001.WAD Site Name

Start Date and Time 2014/03/26 14:06:37 Operator(s)

SAND CR LOWER R2X
BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Wed Mar 26 14:04:38 MDT 2014

@ Noise level check - Pass
@ SNRcheck - Pass
ﬂ Peak location check - Pass

Peak shape check - Pass
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State of Colorado
Colorado Water Conservation Board
Field Notes
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Page L of A |- - - - StateofColorado-.. . . . | Measdo: (OO .
YYY2o'S .Colorado Water Conservation Board Division: |
WM -0D9~ % ADV Discharge Measurement Notes Dtk 3

_Stton Name: SCA MEGTE _

7 o Aal River , @188y, Canal, Ditch

ANeer, Above,Below — JMovll [y %@ Corsgor, Teep b
 Latiude: " Longude:

Parly: 'f,,/,'\r‘(’"\ =

. Conditions ;

- Weather Qlorm b(ﬁ\/“ L~ ﬁfv'\ (/"UK"

WrndSpdlDrr‘ WS&J /dgwm}ﬁv  WaterTemp:

 X-SecDesc: m/wm Ve on 0% ok rodle cwl/cogofz bel

; kac?ﬂds* _foral Il g\ﬁ;dl,;m% MFMH v o Bl -
Convess Nyfyry) (0 %l Loy Jelarus an) Hourby, Mdaﬁoffﬁ?/
Measurement Rated: Excelent (2%) ! QOod (5%) 1 Fair (8%) / Poor (>6%) [based on the above candmons}

(i Water Level Readmg
4 Time Staff Gager Pressure Trans. Time Staff Gage  Pressure Trans,
39S loHvzom .00
432 00 DAY

Pressure TransducerDownload | Weighted MGH

. mleiyame ‘ GH Corr.
\%-,‘l\m _ | ComectMGH | L
o ; Discharge Measurement e L
Menufacturer.  SonTek Model . | FlowTrcker  SN: . [@734/P2355
Fimware, 39 Software: 220
DisgTestFll:  YesprNo RawDaFle: S ANANATG. OO
Meas Type:  Wading"/ Boat/ Bridge / Cableway T Method: 0.(9
=

A - ) @ormilupsﬁeamorq@amofgage
stdge A2 1ok Endedge LLAO 2] Tomweh 5,0

StatTime: | H1oY EndTime:  [LL:20
Dischage: ~ L.(, ¥ Unsertainty: ., 9 ~ #Stations: 13
Mean v: 0.4% widh 4,0 Meand: 0.5

Mac: .35 aea 3,32 Maxd (0.}
Mean SNR 9. oo 0 03% MeanTemp: 5.9
u 25 N ~ Notes s By: : Q\DE

Reviewed By:
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YYYY: 2015

MM-DD: 0 -2

" State of Colorado
Colorado Water Consarvation Board

5

ADV Discharge Measurement Notes
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Page | of 2 State of Colorado Meas.No. [
vyyy: 2015 Colorado Water Conservation Board - Division: |
IMM-DD: O?ol 5 ADV Discharge Measurement Notes District: 0)
Station Narme: SCAMHCTEG
YAk River ,Creeky Canal, Ditch
{A) Near, Above, Below Mo ob hsaca) (@VAISTAN
- Latitude: Longitud&?;
e R Eaon
e Conditions
Weatrer oSty (lovd  ~X0'F
WindSpd/Di O~ ‘ Water Temp:

xSecbesc  €pn) ) g il o b ColNeey
Flow Conds: W%’\\M} fecalic) %w!:'ig‘&,,., e e

Control Desc..
Measurement Rated: Excelent (2%) / éco/d(@ | Fair {8%) / Poor (>8%) [based on the above conditions]
: W?ter Level Reading

Time Staff Gage*‘ Pressure Trans. Time Staff Gage Pressure Trans.
9 [OgH
1335 . Oy

Pressure Transducer Download Weighted MGH
File Name: GHCorr. )
Time: Correct MGH
e / Discharge Measure-;nent
Manufacturer: SonTek Model: FlowTracker SIN: 235 /P2355
~ Firmware: 39 Software: -2.20
DiagTestFlle:  (YesdrNo  Raw Data File: SCAMHC TG, @9 e
Meas Type:  Wadiip/ Boat/ Bridge / Cableway Method: Qc.

~loo ,@r mi/ upstréam or Wm of gage

sartkdge: AL LY EndEdge /S0 G20 Tomwdh  5.70p
StatTime: \2%%2.  EndTime: (%709
Discharge: G, 00 Unsertainty: = o .4 ‘ #Stations: Q&

Meanv: | 343 Width A o | Mt O

Max v: 9 0941 Area: 2 A4() | Maxd: 030
Mean SNR: v’%‘% o oV 0.0 | MeanTemp:  SA.(,

e85, By: ) NotesBy: (v

o

‘Reviewed By: -
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Page of _ State of Colorado Meas, No.: 005

lc)] < Colorado Water Conservation Board Division: 1

MM-DD:0SA L ADV Discharge Measurement Notes District: 3
Station Name: ) HC
River, Canal, Ditch
t, Near, Above, [
Latitude: Lo itude:
Party: =
Conditions

Weather: ~S oLt (LQU_L)
Wind Spd/ Dir: O Water Temp:
XSeoDess it doand & GlhM

_FlowConds:  modl,  [Anawl
Control Desc.: ’

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

Water Level Reading

Time Staff Gage  Pressure Trans. Time Staff Gage  Pressure Trans.
Pressure Transducer Download Weighted MGH
FlleName: Jo\S0S1 ~Jg 4w, —, GH Cor.
Time: Correct MGH
Discharge Measurement

Manufacturer: SonTek Model: FlowTracker SIN: 2 /P2355

Firmware: 39 Sofiware: 220
Diag Test File: orNo RawDataFile:  SLAMNC &, B9S

Meas Type: d g/Boat/Bridge / Cableway M'ethod: 0 f(o

(& (Fobt mi upstream or dfmstRam of gage
StatEdgell- Do EndEdge:  }.)

Total Width: .0
Start Time; / 9 End Time: [9:2F .
Discharge: N Unsertainty: & # Stations: 1
Meanv: 2.7 Width H.a Mean d: oM
Max v: 2.3 Area; W Max d: gm0
Mean SNR: 4 ov: 0,0 MeanTemp: 4.6
Meas, By: Notes By:
Processed By:

Reviswed By:
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Page _'_ of 1_

State of Colorado Meas.No. 0583 ogf
1019 Colorado Water Conservation Board Division: !
Mm-DD: 0L-Db ADV Discharge Measurement Notes District:
Station Name: 3CA
River, Canal, Ditch
Near, Above, Below Mo f\
Latitude: ongitude:
Party: B0 an = Fan
Conditions
Weather: n W 3
Wind Spd /DI ¢ 40 2 ater Temp:
XSec Desc: v oo squart_ roRe
FowConds Lo ~,n  slealy
Control Desc:  "oCK adrd vl 4 <k plak
Measursment Rated: Excelent (2%) Good (5%) Fair (8%) / Poor (>8%) [based on the above conditons]
Water Level Reading
Time StaffGage  Pressure Trans. Time Staff Gage  Pressure Trans,
Y l l.
[ *1 [%0
[ H o ! lo]qu
Yo !
% [ ¢ !
Pressure Transducer Downioad Weighted MGH
File Name: 90‘50106-1_‘15 SCAM GH Corr.
Time: o . Correct MGH
Discharge Measurement
Manufacturer: SonTek Model: FlowTracker SIN: 2 4/P2355
Firmware: 3.9 Software: 2.20

Diag Test File: es rNo RawDataFle:  SCOM ¢T .
Meas Type: adi /Boat/Bridge / Cableway

Method: 0.6
v 0 r mi / upstream or m gage
StartEdge: ~\J o End Edge: S 3 Tomwene  S,4
Start Time: - End Time: 4
Discharge: |, Unsertainty: ‘+ S # Stations:
Meanv:. D, 3} Width DO Meand: v
Max v: - Area: 3, Maxd: O
Mean SNR: .0 ov. 0-0%F+  MemTemp H(°F
Meas.B::  Icla~ I @A Notes By: (A}
Processed By:

Reviewed By:
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Page_|_of L State of Colorado Meas.No. OO
YYYY: }D\ L\— Colorado Water Conservation Board Division: i
[mmoD:{ | ~dly ADV Discharge Measurement Notes District _‘7'(2

SttonName: SCAMICTG —
Sk River Ereek, Ghnal, Ditch
'}Near, Above, Below mooh [fysnd  Gn 1Y) T‘m (;lq £
Latitude: L['Mgitude: '
Party: &F len l‘_@\'t\/\
Conditions
Weater  ~Sp'l=  sunny :
Wind Spd/Dir () e i\ Water Temp:

X-SecDesc:  (pliale W

FlowConds: [, o o £lo\/

Control Desc.: {4 % f\i\!m‘\

Measurement Rated: Excelent (2%) /(Good (5%] 1 Fair (8%) / Poor (>8%) [based on the above conditions]

Water Level Reading

~ D Rormil upstream or@ﬂn:fr;}n of gage

Time Staff Gage Pressure Trans. Time Staff Gage Pressure Trans.
4S|4 130
11200 (.30 -
LS L 30
12230 (30
Pressure Transducer Download Weighted MGH L
File Name: __[_\d'_ &&f\\qu&) GH Cor. ]
Time: Corect MGH
Discharge Measurement
Manufacturer. SonTek Mode: FlowTracker SIN: P2354 | P2358|
Firmware: 39 Sofiware: 220
DiagTestFie:  {sforNo RewDatFle:  SCAMBCT (5,003
Meas Type: \(adirlgLBo at/ Bridge / Cableway Method: 0.6

startEdge: L2\ [, EndEdge: (£l b2 Tmm_h: 5.0
SartTime: | ]>49 EndTime: | )-) )
Discharge: o Unsertainty: 4.0 # Stations: { (;
Mean v: 0.8\ Width %0 Mean d: 053
Max v: [FDA% Area: RS | Maxd: 0.-Llo
Mean SNR: QK\'-\’ ov. 0.0%) | MeanTemp: 4. 0
Meas. By: IS Notes By: mIYE
Processed By: Reviewed By:
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Page_! of A State of Colorado Meas.No. D2
YYYY: Q01 W Colorado Water Conservation Board Division: )
IMM-DD:D‘\- 16\ ADV Discharge Measurement Notes District: 26
Station Name: S AMH ClG
' “ad River (Cresi Canal, Ditch
ﬁt.}lear. Above, Below Mn-«'\\\ l CN\MOI\
Latitude: Longitude: ‘
Party: n} Mo bﬂ‘l‘:(h'\
Conditions
Weather: L b SR
WindSpd /Dic | \gr. Water Temp:
XSecDesc:
Flow Conds: n
Control Desc:_Naurul & b IS Gl s o get
Measurement Rated: Excelent (2%) / (5% / Fair (8%) / Poor (>8%) {based on the above condlhons]
Water Level Reading
Time Staff Gage  Pressure Trans. Time Staff Gage  Pressure Trans.

[\3g0 |11 (Brov)
1352 L4 0w
1400 {41(00])
1S (Vo0
3o (% o0l

Pressure Transducer Download Welghted MGH
FleName: JOMoAdn - Se pdnHTGRV GH Con.
Time: ' Correct MGH
Discharge Measurement
Manufacturer.  SonTek Mode: FlowTracker SN: P2354 F2355)
Firmware: 39 Software: 220 =
DiagTestFie:  (f&brNo  Raw DataFile: UM CT PR
Meas Type: Wﬁg / Boat / Bridge / Cableway Method: 0.6
QU—t @__mi /upstreamo down  mofgage
Start Edge: b EndEdgel N 0 Total Width: “Fk 5.7,
statTime: 1395 EndTime:  |H)4
Discharge: L}, |1 Unsertainty: _H;Q.‘L. #Stations: |
Meanv: |, 20 Width 4, Mean d: 0L
Maxv: | (S Area: 223 Max d: o
MeanSNR:  3b,1 ov. o.03% MeanTemp: S -2
Meas. By: Notes By:

= ProcESTed By: Reviswed:By:
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State of Colorado
Colorado Water Conservation Board
Field Notes
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State of Colorado
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ADV Discharge Measurement Notes
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Page | of 2 State of Colorado Meas. No.: OO[

YYYY: /.).D“-{— Colorado Water Conservation Board Division: _7_

MM.DD: DS 2 ADV Discharge Measurement Notes District: 3
Satoname:  Son) Cfe.d*’\ B )

At Near, Above, Below

| aner Creek Canal Dltch '

Laite: ) HO SY ALK

Longitude: [/ [DS ]o 61—{ ‘6@ ngﬂ

P

Pty B ERYen | Jay Qianer
Conditions !
Weather: Q\J)\\ ~ Slor ) o
Wind Spd / Dir: » Water Temp:
X-Sec Desc: 6{35 &,\B\Cn\)pﬂiy.
FlowConds: /O S\-w\ lammy var
Control Desc:: ¥ }Q
Measurement Rated: Excelent {2%) / Good (5%) ;r;&.gl Poor (>8%) [based on the above conditions]
Water Level Reading
Time. Staff Gage Pressure Trans. Time Staff Gage Pressure Trans.
NIA
Pressure Transducer Download Weighted MGH o ) ‘
File Name: M l d,\ o | GHCom o ' B
Time: Comect MGH .
Discharge Measurement
Manufacturer: i} SonTek Model: ElowTrackgr ’ SIN: W@IPZ?&S
Firmware: 37 Software: 2.20
Diag TestFile: ~ feshrNo  Raw Data File: ;
Meas Type: Boat/ BndgeICabIeway 0.6
i 7 [\) ; R #t. or mi / upstream or downstream of gage
StartEdge: 1 . EndEge LBV 66 Tomwem (T
start Time: LW 1.9 saTme  \ L3 - 1R X
Discharge: ,'0“\‘\ Unsertainty: l—k‘\—\-  , #Statons: (e N
Mean v: | Ay Width ¢S Meand: .ﬁ’:\r
Max v: \ oc\‘e\ Area: 33 (‘,0‘6 Max d: O ‘b"&
MeanSNR.  AH4,D ov: 0 .Q%C\ MeanTemp:  H5.59°F
Meas. By: ) (53;, ~ NotesBy: ‘533;
Processed By: Reviewed By:
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Time Staff Gage Pressure Trans. Time Staff Gage Pressure Trans,
NI
Pressure Transducer Download Weighted MGH
File Name: rJ p\ o ) GH Corr.
Time: Cormect MGH
Discharge Measurement "
Manufacturer. S{onTek‘ Model: FlowTracker SIN: J
Firmware: 37 ' Software: » 220 o
Diag Test File: 6r No RawDataFie:  SAEK. L;Q 2% ODL
Meas Type:  (¥alding” Boat/ Bridge / Cableway Method: oL
) o ,\)} ‘\ ftormi | upstream or downstream of gage
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Send Completed Reports to: mailto:Andrew. T
Any questions or issues about reporting data, please call:
Andrew Treble
Agquatic Research Data Analyst
970-472-4372

*Required Fields: |

End-o
Water: Sand Creek
CPW Water Code: 10639 CPW Scientific Collector Permit #:
CPW Station Code: [SP4476 Survey Purpose:
Date: 7/29/2015
Location Dscrptn: 0.4 miles US of road end Target Species:
Drainage: SP
UTM Zone: 13T (NADS83, Zone 13)
UTM X: 484408|m
UTMY: 4536597 |m
Station Length: 250(ft
Station Width: 7.95(ft
Crew: Fletcher, Heim, Nowlin, Wright |
Notes: Temp logger installed within reach, UTM's in Boyd's little black book. E1 effo
200V 30 Hz 20%. Fish preserved for WD sample

Species Count Length (mm) | Weight (g) | Status |Mark
BRK 1 286 290|E1
BRK 1 111 14(E1
BRK 1 109 14|E1
BRK 1 147 37|E1
BRK 1 145 39|E1
BRK 1 114 15(E1
BRK 1 93 8|E1l
BRK 1 110 13(E1
BRK 1 102 11|E1
BRK 1 114 16(E1
BRK 1 104 13(E1
BRK 1 107 12(E1
BRK 1 103 12(E1
BRK 1 103 11(E1
BRK 1 133 22|E1
BRK 1 115 15(E1
BRK 1 111 13(E1
BRK 1 113 14(E1
BRK 1 103 11|E1
BRK 1 105 12(E1
BRK 1 95 8|E1l



mailto:Andrew.Treble@state.co.us

reble@state.co.us CPW Contacted Prior to Sa
Date of Contact:

f-Year Aquatic Scientific Collector's Data Submission

| Protocol: | TWO-PASS REMOVAL |
Standard Survey or Population Estimate Units
Water Temp: 14(C
| | Air Temp: F
Gear: BPEF
Time:
Top of Station: UTM X: 484346
UTM Y: 4536626
Flow: cfs
Wet/Dry: w

rt - 562 seconds. E2 effort - 622 seconds.

Observed YOY L
TaglD Species YO\




mpling:

.ength

’ Length (mm)

Field Chemistry from Hach kit
pH:

DO:

Hardness:

1st conductivity:

2nd conductivity:

Salinity:

Phen Alkalinity:

Total Alkalinity:

mg/L
mg/L
Hs @
Hs @
ppt @
mg/L
mg/L

[ ]%ser

Units




Send Completed Reports to:

mailto:Andrew.T

Any questions or issues about reporting data, please call:

*Required Fields: |

Andrew Treble
Agquatic Research Data Analyst
970-472-4372

End-o
Water: Sand Creek
CPW Water Code: 10639 CPW Scientific Collector Permit #:
CPW Station Code: [SP7811 Survey Purpose:
Date: 7/29/2015
Location Dscrptn: |1.0 miles US of road end Target Species:
Drainage: SP
UTM Zone: 13T (NADS83, Zone 13)
UTM X: 483300|m
UTMY: 4537420|m
Station Length: 375|ft
Station Width: 8.52ft
Crew: Fletcher, Heim, Nowlin, Wright
Notes: E1 effort - 887 seconds. E2 effort - 823 seconds. 9 BRK preserved for WD san
Species Count Length (mm) | Weight (g) | Status |Mark
BRK 1 335 445]E1
BRK 1 262 240|E1
BRK 1 95 9]E1
BRK 1 97 13(E1
BRK 1 117 17|E1
BRK 1 110 15(E1
BRK 1 112 13(E1
BRK 1 102 11(E1
BRK 1 97 10(E1
FMW 1 67 El
FMW 1 65 El
FMW 1 70 El
FMW 1 68 El
FMW 1 63 El
FMW 1 70 El
FMW 1 62 El
FMW 1 66 El
FMW 1 72 El
FMW 1 68 El
FMW 1 75 El
FMW 1 66 El



mailto:Andrew.Treble@state.co.us

El
El
El
El
El
El
El
El
El
El
El
El
E2
E2

E2
E2
E2

E2
E2
E2
E2

9|E2

7|E2

74
70
76
67

68
67

59
72

78
34
30
58
62

67

92

61

60
76
82

57
75

61

60

FMW

FMW

FMW

FMW

FMW

FMW

FMW

FMW

FMW
BRK
BRK

FMW

FMW

FMW

BRK

FMW

FMW

FMW

BRK

FMW

FMW

FMW

FMW




reble@state.co.us

CPW Contacted Prior to Sa
Date of Contact:

f-Year Aquatic Scientific Collector's Data Submission

Standard Survey or Population Estimate

Top of Station:

nple

TaglD

Protocol:

Water Temp:
Air Temp:
Gear:

Time:

UTM X:

UTM Y:
Flow:
Wet/Dry:

| TWO-PASS REMOVAL |

Units
17.5|F
F
BPEF
483228
4537489
cfs
w
Observed YOY |
Species YOY




mpling:

.ength

’ Length (mm)

Field Chemistry from Hach kit
pH:

DO:

Hardness:

1st conductivity:

2nd conductivity:

Salinity:

Phen Alkalinity:

Total Alkalinity:

mg/L
mg/L
Hs @
Hs @
ppt @
mg/L
mg/L

[ ]%ser

Units



























































































































































































	Upper Sand 7 10 14
	Upper Sand 7 10 14
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	Lower Sand 3 26 14
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	Summary of the Suitability of Sand Creek for Greenback Cutthroat Trout Restoration
	Combined Sand Creek Photos .pdf
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	Resource Overview Sand & Boxelder Creeks.pdf
	There are four adjudicated springs on the Ranch that provide livestock water, as well as rights to the spring water from Wyoming flowing into the tank on the northern property boundary:
	 Belvoir 19S Spring Well (SW1/4SE1/4 Sec. 19-T12N-R69W)
	 Belvoir 30 Spring Well (SW1/4SW1/4 Sec. 30-T12N-R69W)
	 Belvoir 36 Spring Well (NW 1/4NW1/4 Sec. 36-T12N-R70W)
	 Quonset Spring (SE1/4SE1/4 Sec. 13-T11N-R70W)
	Sturdevant Ditch No. 1, No. 2 and No. 3 are adjudicated water rights diverted from Boxelder Creek for irrigation:
	 Sturdevant Ditch No. 1 (Sec. 13-T11N-R70W)
	 Sturdevant Ditch No. 2 (Sec. 13-T11N-R70W)
	 Sturdevant Ditch No. 3 (Sec. 19-T11N-R70W)
	No. 1 diversion is washed out and not currently carrying water.  No. 2 supplies water for the hay fields just north of the Southwest Place on the west side of Boxelder Creek.  These ditches have a combined decree of 10.67 cfs, which is more than typic...




