










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).  
 

• 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 

• 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: 
• 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 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 

 

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

Location 
ID 

Location Description Coordinates (UTM) Sampling 
History 

Site Length 
(ft) 

Average 
Width (ft) 

      
DS1 Mouth of Haygood Canyon 13T 484408 4536597 8/29/2006 

7/29/2015 
250 7.95 

      

US2 1.4 miles upstream of DS1 13T 483300 4537420 7/29/2015 375 8.52 



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).    
 
 

 
 
 
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 
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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.   
 

 
 
Figure 3.  Length frequency of brook trout sampled as site DS1 in Sand Creek on 8/29/2006 (blue) and 
7/29/2015 (red).   
 

 
Figure 4.  Length frequency of brook trout sampled at two sites in 2015. 
 

0 

2 

4 

6 

8 

10 

12 

14 

0-
10

 

20
-3

0 

40
-5

0 

60
-7

0 

80
-9

0 

10
0-

11
0 

12
0-

13
0 

14
0-

15
0 

16
0-

17
0 

18
0-

19
0 

20
0-

21
0 

22
0-

23
0 

24
0-

25
0 

26
0-

27
0 

28
0-

29
0 

N
um

be
r o

f B
RK

 in
 S

am
pl

e 

Total Length Categories (mm) 

8/29/2006 

7/29/2015 

0 

2 

4 

6 

8 

10 

12 

0-
10

 

20
-3

0 

40
-5

0 

60
-7

0 

80
-9

0 

10
0-

11
0 

12
0-

13
0 

14
0-

15
0 

16
0-

17
0 

18
0-

19
0 

20
0-

21
0 

22
0-

23
0 

24
0-

25
0 

26
0-

27
0 

28
0-

29
0 

30
0-

31
0 

32
0-

33
0 

N
um

be
r o

f B
RK

 in
 S

am
pl

e 

Total Length Categories (mm) 

DS1 (2015) 

US2 (2015) 



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 ºC that fluctuated within a range of 3-4 ºC 
(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 M30AT 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 ºC 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.    

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 
 

• 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.  

• 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 
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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.   

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

• 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.   

• 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.   

• 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.   

• 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 *** 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 DATACHANNEL PROFILE DATA

SLOPE: 0.005

INPUT DATA CHECKED BY: ......................................DATE....................

ASSIGNED TO: …..............….…….............................DATE....................



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

# DATA POINTS= 24 VALUES COMPUTED FROM RAW FIELD DATA

FEATURE VERT WATER  WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL   PERIM. DEPTH (Am) (Qm) CELL

0.00 5.05 0.00  0.00 0.00 0.0%
1 gl 2.20 5.05 0.00  0.00 0.00 0.0%

4.30 6.15 0.00  0.00 0.00 0.0%
wl 5.40 6.45 0.00 0.00 0.00  0.00 0.00 0.0%

6.00 6.60 0.20 0.65 0.62 0.20 0.16 0.10 3.0%
7.00 6.70 0.30 0.65 1.00 0.30 0.30 0.20 5.6%
8.00 6.75 0.35 0.65 1.00 0.35 0.35 0.23 6.5%
9.00 6.80 0.40 0.65 1.00 0.40 0.40 0.26 7.4%

10.00 6.90 0.45 0.65 1.00 0.45 0.45 0.29 8.3%
11.00 6.80 0.40 0.65 1.00 0.40 0.40 0.26 7.4%
12.00 6.80 0.40 0.65 1.00 0.40 0.40 0.26 7.4%
13.00 6.75 0.35 0.65 1.00 0.35 0.35 0.23 6.5%
14.00 6.85 0.45 0.65 1.00 0.45 0.45 0.29 8.3%
15.00 6.75 0.35 0.65 1.00 0.35 0.35 0.23 6.5%
16.00 6.75 0.30 0.65 1.00 0.30 0.30 0.20 5.6%
17.00 6.75 0.35 0.65 1.00 0.35 0.35 0.23 6.5%
18.00 6.80 0.40 0.65 1.00 0.40 0.40 0.26 7.4%
19.00 6.70 0.30 0.65 1.00 0.30 0.30 0.20 5.6%
20.00 6.60 0.20 0.65 1.00 0.20 0.20 0.13 3.7%
21.00 6.55 0.20 0.65 1.00 0.20 0.23 0.15 4.3%

wl 22.30 6.35 0.00 0.00 1.32  0.00 0.00 0.0%
25.00 6.05 0.00  0.00 0.00 0.0%
30.00 6.00 0.00  0.00 0.00 0.0%

1 gl 34.00 5.60 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 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 4.77 -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%6.57 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 1.12
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 2.91 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
(WLm-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

.4 * Qm = 1.4 cfs
2.5 * Qm= 8.8 cfs

RATIONALE FOR RECOMMENDATION:
=============================

_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________

RECOMMENDATION BY: .………………...………..……............................... AGENCY..……………………......……....…....……....... DATE:.......…...…......……………

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…



STREAM NAME: Sand Creek
XS LOCATION: 0
XS NUMBER: Lower Jarrett Variable Manning's n Correction Applied

*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 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 24.51 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

*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 2.67 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 *** 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 DATACHANNEL PROFILE DATA

SLOPE: 0.005

INPUT DATA CHECKED BY: ......................................DATE....................

ASSIGNED TO: …..............….…….............................DATE....................



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

# DATA POINTS= 35 VALUES COMPUTED FROM RAW FIELD DATA

FEATURE VERT WATER  WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL   PERIM. DEPTH (Am) (Qm) CELL

0.00 5.40 0.00  0.00 0.00 0.0%
1 gl 2.00 5.75 0.00  0.00 0.00 0.0%

5.00 6.55 0.00  0.00 0.00 0.0%
wl 5.90 7.01 0.00 0.00 0.00  0.00 0.00 0.0%

6.40 7.20 0.30 0.01 0.53 0.30 0.15 0.00 0.0%
6.90 7.40 0.40 0.72 0.54 0.40 0.20 0.14 2.9%
7.40 7.45 0.50 1.21 0.50 0.50 0.25 0.30 6.1%
7.90 7.60 0.65 0.97 0.52 0.65 0.33 0.32 6.3%
8.40 7.65 0.65 0.71 0.50 0.65 0.33 0.23 4.6%
8.90 7.55 0.60 1.00 0.51 0.60 0.30 0.30 6.0%
9.40 7.45 0.45 0.98 0.51 0.45 0.23 0.22 4.4%
9.90 7.45 0.30 1.06 0.50 0.30 0.15 0.16 3.2%

10.40 7.30 0.35 0.84 0.52 0.35 0.18 0.15 2.9%
10.90 7.30 0.30 0.97 0.50 0.30 0.15 0.15 2.9%
11.40 7.30 0.35 0.56 0.50 0.35 0.18 0.10 2.0%
11.90 7.35 0.30 1.08 0.50 0.30 0.15 0.16 3.2%
12.40 7.30 0.35 1.00 0.50 0.35 0.18 0.18 3.5%
12.90 7.30 0.30 0.99 0.50 0.30 0.15 0.15 3.0%
13.40 7.40 0.40 1.12 0.51 0.40 0.20 0.22 4.5%
13.90 7.40 0.30 1.30 0.50 0.30 0.15 0.20 3.9%
14.40 7.35 0.40 1.27 0.50 0.40 0.20 0.25 5.1%
14.90 7.30 0.45 0.51 0.50 0.45 0.23 0.11 2.3%
15.40 7.40 0.45 1.21 0.51 0.45 0.23 0.27 5.5%
15.90 7.30 0.40 1.48 0.51 0.40 0.20 0.30 5.9%
16.40 7.25 0.35 1.37 0.50 0.35 0.18 0.24 4.8%
16.90 7.20 0.30 1.44 0.50 0.30 0.15 0.22 4.3%
17.40 7.20 0.35 0.94 0.50 0.35 0.18 0.16 3.3%
17.90 7.35 0.45 0.76 0.52 0.45 0.23 0.17 3.4%
18.40 7.25 0.40 0.91 0.51 0.40 0.20 0.18 3.6%
18.90 7.20 0.15 0.92 0.50 0.15 0.12 0.11 2.2%

wl 20.00 6.96 0.00 0.00 1.13  0.00 0.00 0.0%
23.00 6.70 0.00  0.00 0.00 0.0%
27.50 6.35 0.00  0.00 0.00 0.0%

1 gl 30.60 6.10 0.00  0.00 0.00 0.0%
33.30 6.00 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 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 4.71 -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%7.16 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)= 4.99 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 4.97 cfs =============================
(Qm-Qc)/Qm * 100 = 0.4 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 6.99 ft ===========      ========
CALCULATED WATERLINE (WLc)= 6.96 ft
(WLm-WLc)/WLm * 100 = 0.3 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.65 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.69 ft
(Dm-Dc)/Dm * 100 -5.5 % _____________________       ____________________

MEAN VELOCITY= 0.97 ft/sec _____________________       ____________________
MANNING'S N= 0.055
SLOPE= 0.005 ft/ft

.4 * Qm = 2.0 cfs
2.5 * Qm= 12.5 cfs

RATIONALE FOR RECOMMENDATION:
=============================

_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________

RECOMMENDATION BY: .………………...………..……............................... AGENCY..……………………......……....…....……....... DATE:.......…...…......……………

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…



STREAM NAME: Sand Creek
XS LOCATION: Lower
XS NUMBER: 0 Jarrett Variable Manning's n Correction Applied

*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 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

*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 3.88 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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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 DATACHANNEL PROFILE DATA

SLOPE: 0.013

INPUT DATA CHECKED BY: ......................................DATE....................

ASSIGNED TO: …..............….…….............................DATE....................



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

# DATA POINTS= 24 VALUES COMPUTED FROM RAW FIELD DATA

FEATURE VERT WATER  WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL   PERIM. DEPTH (Am) (Qm) CELL

0.00 5.30 0.00  0.00 0.00 0.0%
1 gl 4.90 5.45 0.00  0.00 0.00 0.0%

5.80 5.70 0.00  0.00 0.00 0.0%
6.10 6.55 0.00  0.00 0.00 0.0%
6.50 6.75 0.00  0.00 0.00 0.0%

wl 6.60 6.86 0.00 0.00 0.00  0.00 0.00 0.0%
6.90 7.10 0.50 1.96 0.38 0.50 0.18 0.34 6.8%
7.30 7.45 0.75 1.07 0.53 0.75 0.30 0.32 6.3%
7.70 7.60 0.80 1.80 0.43 0.80 0.32 0.58 11.4%
8.10 7.70 0.85 1.61 0.41 0.85 0.34 0.55 10.8%
8.50 7.40 0.80 1.62 0.50 0.80 0.32 0.52 10.2%
8.90 7.55 0.65 1.71 0.43 0.65 0.26 0.44 8.8%
9.30 7.55 0.70 1.26 0.40 0.70 0.28 0.35 7.0%
9.70 7.55 0.70 1.91 0.40 0.70 0.28 0.53 10.6%

10.10 7.55 0.70 1.13 0.40 0.70 0.28 0.32 6.2%
10.50 7.45 0.65 1.33 0.41 0.65 0.26 0.35 6.8%
10.90 7.50 0.50 1.28 0.40 0.50 0.20 0.26 5.1%
11.30 7.45 0.50 1.61 0.40 0.50 0.20 0.32 6.4%
11.70 7.30 0.50 0.84 0.43 0.50 0.20 0.17 3.3%
12.10 7.20 0.35 0.09 0.41 0.35 0.21 0.02 0.4%

wl 12.90 6.83 0.00 0.00 0.88  0.00 0.00 0.0%
13.20 6.70 0.00  0.00 0.00 0.0%

1 gl 15.20 6.10 0.00  0.00 0.00 0.0%
19.70 4.35 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 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 2.91 -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%7.02 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 2.71 6.31 61.2% 0.43 3.28 1.21
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 2.31 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 1.11 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
(WLm-WLc)/WLm * 100 = 0.4 % _____________________       ____________________

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

.4 * Qm = 2.0 cfs
2.5 * Qm= 12.7 cfs

RATIONALE FOR RECOMMENDATION:
=============================

_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________

RECOMMENDATION BY: .………………...………..……............................... AGENCY..……………………......……....…....……....... DATE:.......…...…......……………

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…



STREAM NAME: Sand Creek
XS LOCATION: upper
XS NUMBER: 0 Jarrett Variable Manning's n Correction Applied

*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 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

*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 4.36 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 4.73 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 4.31 0.15 0.33 0.65 4.54 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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Discharge Measurement Summary Date Generated: Mon Dec 14 2015
File Information
File Name SCAMHGTG.008.WAD
Start Date and Time 2015/09/28 14:05:55

Site Details
Site Name SAND CR AT HAYGOOD
Operator(s) BRIAN EPSTEIN

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 13
Start Edge REW Total Width 5.000
Mean SNR 32.0 dB 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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.5% 1.7%

Velocity 1.3% 4.3%
Width 0.2% 0.2%

Method 2.3% -
# Stations 3.9% -

Overall 4.8% 4.8%

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

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 0.0000 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 0.2050 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 14:10 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 0.220 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

12/14/2015Page 1 of 4



Discharge Measurement Summary Date Generated: Mon Dec 14 2015
File Information
File Name SCAMHGTG.008.WAD
Start Date and Time 2015/09/28 14:05:55

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

Site Details
Site Name SAND CR AT HAYGOOD
Operator(s) BRIAN EPSTEIN

Quality Control
No Quality Control warnings
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Discharge Measurement Summary Date Generated: Mon Dec 14 2015
File Information
File Name SCAMHGTG.008.WAD
Start Date and Time 2015/09/28 14:05:55

Site Details
Site Name SAND CR AT HAYGOOD
Operator(s) BRIAN EPSTEIN

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass

12/14/2015Page 4 of 4



Discharge Measurement Summary Date Generated: Wed Sep 2 2015
File Information
File Name SCAMHCTG.021.WAD
Start Date and Time 2015/08/27 14:17:33

Site Details
Site Name SAND CR TEMP GAGE
Operator(s) BJE

System Information
Sensor Type FlowTracker
Serial # P2355
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 22
Start Edge REW Total Width 5.200
Mean SNR 34.0 dB 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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.4% 1.0%

Velocity 0.9% 2.0%
Width 0.1% 0.1%

Method 1.8% -
# Stations 2.3% -

Overall 3.2% 2.4%

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

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

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
3 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

10 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 0.0

9/2/2015Page 1 of 4



Discharge Measurement Summary Date Generated: Wed Sep 2 2015
File Information
File Name SCAMHCTG.021.WAD
Start Date and Time 2015/08/27 14:17:33

Site Details
Site Name SAND CR TEMP GAGE
Operator(s) BJE

9/2/2015Page 2 of 4



Discharge Measurement Summary Date Generated: Wed Sep 2 2015
File Information
File Name SCAMHCTG.021.WAD
Start Date and Time 2015/08/27 14:17:33

Site Details
Site Name SAND CR TEMP GAGE
Operator(s) BJE

Quality Control
St Loc %Dep Message
20 13.80 0.6

0.6
SNR (65.1) is different from typical SNR (34.0)
High SNR variation during measurement: 4.7,5.2
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Discharge Measurement Summary Date Generated: Wed Sep 2 2015
File Information
File Name SCAMHCTG.021.WAD
Start Date and Time 2015/08/27 14:17:33

Site Details
Site Name SAND CR TEMP GAGE
Operator(s) BJE

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Mon Dec 14 2015
File Information
File Name SCAMHCTG.006.WAD
Start Date and Time 2015/07/15 12:35:03

Site Details
Site Name SAND CR AT MTH HAYGD
Operator(s) BRIAN EPSTEIN

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 25
Start Edge REW Total Width 5.200
Mean SNR 38.5 dB 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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.3% 0.5%

Velocity 0.7% 0.9%
Width 0.1% 0.1%

Method 1.6% -
# Stations 2.0% -

Overall 2.9% 1.4%

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

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 0.0000 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 0.122 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 0.300 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 5.0
18 13:00 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 0.162 0.2814 4.7
20 13:04 5.20 0.6 0.790 0.6 0.316 1.7077 1.00 1.7077 0.162 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
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Discharge Measurement Summary Date Generated: Mon Dec 14 2015
File Information
File Name SCAMHCTG.006.WAD
Start Date and Time 2015/07/15 12:35:03

Site Details
Site Name SAND CR AT MTH HAYGD
Operator(s) BRIAN EPSTEIN
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Discharge Measurement Summary Date Generated: Mon Dec 14 2015
File Information
File Name SCAMHCTG.006.WAD
Start Date and Time 2015/07/15 12:35:03

Site Details
Site Name SAND CR AT MTH HAYGD
Operator(s) BRIAN EPSTEIN

Quality Control
No Quality Control warnings
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Discharge Measurement Summary Date Generated: Mon Dec 14 2015
File Information
File Name SCAMHCTG.006.WAD
Start Date and Time 2015/07/15 12:35:03

Site Details
Site Name SAND CR AT MTH HAYGD
Operator(s) BRIAN EPSTEIN

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Wed Jun 3 2015
File Information
File Name SCAMHCTG.005.WAD
Start Date and Time 2015/05/12 19:15:44

Site Details
Site Name SAND CR H CAN MOUTH
Operator(s) BRIAN EPSTEIN

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 12
Start Edge REW Total Width 5.000
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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.5% 1.9%

Velocity 1.2% 2.3%
Width 0.2% 0.2%

Method 2.6% -
# Stations 4.2% -

Overall 5.2% 3.1%

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

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
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Discharge Measurement Summary Date Generated: Wed Jun 3 2015
File Information
File Name SCAMHCTG.005.WAD
Start Date and Time 2015/05/12 19:15:44

Site Details
Site Name SAND CR H CAN MOUTH
Operator(s) BRIAN EPSTEIN
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Discharge Measurement Summary Date Generated: Wed Jun 3 2015
File Information
File Name SCAMHCTG.005.WAD
Start Date and Time 2015/05/12 19:15:44

Site Details
Site Name SAND CR H CAN MOUTH
Operator(s) BRIAN EPSTEIN

Quality Control
St Loc %Dep Message
10 6.80 0.6

0.6
High SNR variation during measurement: 4.7,5.2
High standard error: 0.120
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Discharge Measurement Summary Date Generated: Wed Jun 3 2015
File Information
File Name SCAMHCTG.005.WAD
Start Date and Time 2015/05/12 19:15:44

Site Details
Site Name SAND CR H CAN MOUTH
Operator(s) BRIAN EPSTEIN

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Thu Feb 12 2015
File Information
File Name SCAMHCTG.004.WAD
Start Date and Time 2015/02/06 14:20:12

Site Details
Site Name SAND CR TEMP GAGE
Operator(s) BRIAN EPSTEIN

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 14
Start Edge REW Total Width 5.000
Mean SNR 30.0 dB 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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.5% 2.3%

Velocity 1.1% 2.6%
Width 0.2% 0.2%

Method 2.3% -
# Stations 3.6% -

Overall 4.5% 3.6%

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 Fri Feb 6 14:43:32 MST 2015 5.500 RVRS MTR COR NEG 1

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

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 0.5804 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 4.70 0.6 0.580 0.6 0.232 0.5144 1.00 0.5144 0.232 0.1193 6.9
11 14:35 5.10 0.6 0.490 0.6 0.196 -0.6342 -1.00 0.6342 0.172 0.1089 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

2/12/2015Page 1 of 4



Discharge Measurement Summary Date Generated: Thu Feb 12 2015
File Information
File Name SCAMHCTG.004.WAD
Start Date and Time 2015/02/06 14:20:12

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

Site Details
Site Name SAND CR TEMP GAGE
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

0.6
High angle: -178
High standard error: 0.032

12 5.40 0.6
0.6

High angle: -169
High standard error: 0.035
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Discharge Measurement Summary Date Generated: Thu Feb 12 2015
File Information
File Name SCAMHCTG.004.WAD
Start Date and Time 2015/02/06 14:20:12

Site Details
Site Name SAND CR TEMP GAGE
Operator(s) BRIAN EPSTEIN

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Mon Dec 15 2014
File Information
File Name SCAMHCTG.003.WAD
Start Date and Time 2014/11/06 11:51:07

Site Details
Site Name SAND CR AT TEMP GAGE
Operator(s) BJE

System Information
Sensor Type FlowTracker
Serial # P2355
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 16
Start Edge REW Total Width 5.000
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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.4% 2.0%

Velocity 1.0% 2.7%
Width 0.1% 0.1%

Method 2.1% -
# Stations 3.1% -

Overall 4.0% 3.5%

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

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

0 11:51 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 11:52 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 0.1420 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
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Discharge Measurement Summary Date Generated: Mon Dec 15 2014
File Information
File Name SCAMHCTG.003.WAD
Start Date and Time 2014/11/06 11:51:07

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

Site Details
Site Name SAND CR AT TEMP GAGE
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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Discharge Measurement Summary Date Generated: Mon Dec 15 2014
File Information
File Name SCAMHCTG.003.WAD
Start Date and Time 2014/11/06 11:51:07

Site Details
Site Name SAND CR AT TEMP GAGE
Operator(s) BJE

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name SCAMHCTG.002.WAD
Start Date and Time 2014/09/29 13:55:42

Site Details
Site Name SAND CR A MTH HAYGD
Operator(s) BJE

System Information
Sensor Type FlowTracker
Serial # P2355
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 14
Start Edge REW Total Width 5.203
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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.5% 1.6%

Velocity 1.0% 3.0%
Width 0.2% 0.2%

Method 2.4% -
# Stations 3.6% -

Overall 4.6% 3.6%

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

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

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 0.232 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
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Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name SCAMHCTG.002.WAD
Start Date and Time 2014/09/29 13:55:42

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

Site Details
Site Name SAND CR A MTH HAYGD
Operator(s) BJE

Quality Control
St Loc %Dep Message

1 2.20 0.6 High number of spikes: 5
12 6.60 0.6

0.6
SNR (50.7) is different from typical SNR (36.2)
High SNR variation during measurement: 5.6,6.0

11/21/2014Page 3 of 4



Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name SCAMHCTG.002.WAD
Start Date and Time 2014/09/29 13:55:42

Site Details
Site Name SAND CR A MTH HAYGD
Operator(s) BJE

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name SCAMHCTG.001.WAD
Start Date and Time 2014/09/04 16:23:21

Site Details
Site Name SAND CR AT MTG HG CN
Operator(s) BJE

System Information
Sensor Type FlowTracker
Serial # P2355
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 11
Start Edge LEW Total Width 5.200
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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.5% 1.2%

Velocity 1.2% 6.8%
Width 0.2% 0.2%

Method 2.6% -
# Stations 4.6% -

Overall 5.5% 7.0%

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

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

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

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 0.9324 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 0.0000 0.000 0.0000 0.0
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Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name SCAMHCTG.001.WAD
Start Date and Time 2014/09/04 16:23:21

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

Site Details
Site Name SAND CR AT MTG HG CN
Operator(s) BJE

Quality Control
St Loc %Dep Message

8 6.10 0.6
0.6

High SNR variation during measurement: 9.0,8.6
High standard error: 0.050

9 6.60 0.6 High angle: -169
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Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name SCAMHCTG.001.WAD
Start Date and Time 2014/09/04 16:23:21

Site Details
Site Name SAND CR AT MTG HG CN
Operator(s) BJE

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Tue Jul 15 2014
File Information
File Name SCR2XNPL.002.WAD
Start Date and Time 2014/07/10 10:46:51

Site Details
Site Name SND CR NR PRK
Operator(s) BJE

System Information
Sensor Type FlowTracker
Serial # P2355
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 18
Start Edge LEW Total Width 8.500
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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.4% 1.9%

Velocity 1.2% 3.8%
Width 0.1% 0.1%

Method 2.1% -
# Stations 2.8% -

Overall 3.9% 4.3%

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

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 10:49 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 15.30 0.6 0.810 0.6 0.324 0.8330 1.00 0.8330 0.405 0.3374 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

10 11:10 13.30 0.6 0.920 0.6 0.368 0.6913 1.00 0.6913 0.460 0.3180 9.0
11 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 0.1801 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
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Discharge Measurement Summary Date Generated: Tue Jul 15 2014
File Information
File Name SCR2XNPL.002.WAD
Start Date and Time 2014/07/10 10:46:51

Site Details
Site Name SND CR NR PRK
Operator(s) BJE
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Discharge Measurement Summary Date Generated: Tue Jul 15 2014
File Information
File Name SCR2XNPL.002.WAD
Start Date and Time 2014/07/10 10:46:51

Site Details
Site Name SND CR NR PRK
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
File Name SCR2XNPL.002.WAD
Start Date and Time 2014/07/10 10:46:51

Site Details
Site Name SND CR NR PRK
Operator(s) BJE

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Fri Apr 11 2014
File Information
File Name SNCRUR2X.001.WAD
Start Date and Time 2014/03/26 12:47:18

Site Details
Site Name SAND CR UPPER R2X
Operator(s) BRIAN EPSTEIN

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 16
Start Edge REW Total Width 6.300
Mean SNR 34.0 dB 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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.4% 1.7%

Velocity 1.9% 7.0%
Width 0.1% 0.1%

Method 2.2% -
# Stations 3.1% -

Overall 4.4% 7.3%

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

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

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

0 12:47 12.90 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
1 12:50 12.10 0.6 0.360 0.6 0.144 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 0.3354 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
8 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
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Discharge Measurement Summary Date Generated: Fri Apr 11 2014
File Information
File Name SNCRUR2X.001.WAD
Start Date and Time 2014/03/26 12:47:18

Site Details
Site Name SAND CR UPPER R2X
Operator(s) BRIAN EPSTEIN
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Discharge Measurement Summary Date Generated: Fri Apr 11 2014
File Information
File Name SNCRUR2X.001.WAD
Start Date and Time 2014/03/26 12:47:18

Site Details
Site Name SAND CR UPPER R2X
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
File Name SNCRUR2X.001.WAD
Start Date and Time 2014/03/26 12:47:18

Site Details
Site Name SAND CR UPPER R2X
Operator(s) BRIAN EPSTEIN

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Mon Apr 14 2014
File Information
File Name SNCRLR2X.001.WAD
Start Date and Time 2014/03/26 14:06:37

Site Details
Site Name SAND CR LOWER R2X
Operator(s) BRIAN EPSTEIN

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 28
Start Edge LEW Total Width 14.100
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

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.3% 2.1%

Velocity 0.7% 4.4%
Width 0.1% 0.1%

Method 1.6% -
# Stations 1.8% -

Overall 2.7% 5.0%

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

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 11.40 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 4.0
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 6.0
21 14:35 16.40 0.6 0.350 0.6 0.140 1.3717 1.00 1.3717 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 0.0
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Discharge Measurement Summary Date Generated: Mon Apr 14 2014
File Information
File Name SNCRLR2X.001.WAD
Start Date and Time 2014/03/26 14:06:37

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

Site Details
Site Name SAND CR LOWER R2X
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
File Name SNCRLR2X.001.WAD
Start Date and Time 2014/03/26 14:06:37

Site Details
Site Name SAND CR LOWER R2X
Operator(s) BRIAN EPSTEIN

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

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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STREAM
        Send Completed Reports to: mailto:Andrew.Tr

         Any questions or issues about reporting data, please call:
Andrew Treble
Aquatic Research Data Analyst
970-472-4372

*Required Fields:

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 (NAD83, Zone 13)
UTM X: 484408 m
UTM Y: 4536597 m
Station Length: 250 ft
Station Width: 7.95 ft
Crew: 
Notes: 

__________
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 E1
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 E1

End-of      

Fletcher, Heim, Nowlin, Wright
Temp logger installed within reach, UTM's in Boyd's little black book. E1 effo          
200V 30 Hz 20%. Fish preserved for WD sample

mailto:Andrew.Treble@state.co.us


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

    Protocol:
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

TagID Species

f-Year Aquatic Scientific Collector's Data Submission

YOY  
Observed YOY L

            ort - 562 seconds. E2 effort - 622 seconds. 
        

TWO-PASS REMOVAL



    mpling:

Field Chemistry from Hach kit
pH: 
DO: mg/L % Sat.
Hardness: mg/L Units
1st conductivity: µs @ F

2nd conductivity: µs @ F

Salinity: ppt @ F

Phen Alkalinity: mg/L
Total Alkalinity: mg/L

     

Y Length (mm)
  Length



STREAM
        Send Completed Reports to: mailto:Andrew.Tr

         Any questions or issues about reporting data, please call:
Andrew Treble
Aquatic Research Data Analyst
970-472-4372

*Required Fields:

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 (NAD83, Zone 13)
UTM X: 483300 m
UTM Y: 4537420 m
Station Length: 375 ft
Station Width: 8.52 ft
Crew: 
Notes: 

__________
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 E1
FMW 1 65 E1
FMW 1 70 E1
FMW 1 68 E1
FMW 1 63 E1
FMW 1 70 E1
FMW 1 62 E1
FMW 1 66 E1
FMW 1 72 E1
FMW 1 68 E1
FMW 1 75 E1
FMW 1 66 E1

End-of      

Fletcher, Heim, Nowlin, Wright
E1 effort - 887 seconds. E2 effort - 823 seconds. 9 BRK preserved for WD sam

mailto:Andrew.Treble@state.co.us


FMW 1 74 E1
FMW 1 70 E1
FMW 1 76 E1
FMW 1 67 E1
FMW 1 68 E1
FMW 1 67 E1
FMW 1 59 E1
FMW 1 72 E1
FMW 1 78 E1
BRK 1 34 E1
BRK 1 30 E1
FMW 1 58 E1
FMW 1 62 E2
FMW 1 67 E2
BRK 1 92 9 E2
FMW 1 61 E2
FMW 1 60 E2
FMW 1 76 E2
BRK 1 82 7 E2
FMW 1 57 E2
FMW 1 75 E2
FMW 1 61 E2
FMW 1 60 E2



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

    Protocol:
Standard Survey or  Population Estimate Units

Water Temp: 17.5 F

 Air Temp: F

Gear: BPEF
Time:

Top of Station: UTM X: 483228
UTM Y: 4537489
Flow: cfs
Wet/Dry: W

TagID Species

f-Year Aquatic Scientific Collector's Data Submission

YOY  
Observed YOY L

               mple

TWO-PASS REMOVAL



    mpling:

Field Chemistry from Hach kit
pH: 
DO: mg/L % Sat.
Hardness: mg/L Units
1st conductivity: µs @ F

2nd conductivity: µs @ F

Salinity: ppt @ F

Phen Alkalinity: mg/L
Total Alkalinity: mg/L

     

Y Length (mm)
  Length
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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...




