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topography.

Per a NRCS web soil survey of the area, the site is made up of Type A and B soils. Type A soils cover roughly
65% of the site while Type B soils cover the remaining 35% of the site. Group A soils have a high infiltration rate
when thoroughly wet. Type B soils have a moderate infiltration when thoroughly wet. Type D soils have a very
slow infiltration rate when thoroughly wet and have a high shrink-swell potential. A NRCS soil survey map has
been presented in Appendix A.

III.DRAINAGE BASINS AND SUB-BASINS
A. Major Basin Description

The site lies completely the Sand Creek Drainage Basin. The basin has been previously studied firstly in the 2011
Drainage Basin Planning Study (DBPS) by Wilson, again in the 2018 Sterling Ranch MDDP by M&S,  in 2021
DBPS by Stantec, and finally in the 2021 MDDP Amendment by JR Engineering.

The Sand Creek Drainage Basin covers approximately 22 square miles and begins approximately five miles
northeast of the Town of Falcon and travels approximately 15 miles to the southeast. The majority of the area
within the basin is undeveloped and is characterized as rolling range land typically associated with Colorado’s
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currently in various stages of development, with portions already in construction, with others unoccupied and
undeveloped. The existing ground cover is sparse vegetation and open space, typical of a Colorado rolling range
land condition. In general, the site slopes from north to south and the existing drainageways follow this
topography.

Per a NRCS web soil survey of the area, the site is made up of Type A and B soils. Type A soils cover roughly
65% of the site while Type B soils cover the remaining 35% of the site. Group A soils have a high infiltration rate
when thoroughly wet. Type B soils have a moderate infiltration when thoroughly wet. Type D soils have a very
slow infiltration rate when thoroughly wet and have a high shrink-swell potential. A NRCS soil survey map has
been presented in Appendix A.
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semi-arid climates. Anticipated land use for the basin includes residential, industrial, agricultural and commercial
development. Residential developments will range from 0.125 – 5 acre lots with a mix of low, medium and high
density developments.

B. Previous Studies

As part of its drainage research, JR Engineering reviewed the following drainage studies and reports:

 Sand Creek Drainage Basin Study prepared by Wilson in 2011
 Sand Creek Drainage Basin Study prepared by Kiowa in 1996
 Sand Creek Drainage Basin Study prepared by Stantec in 2021
 Sterling Ranch Master Development Drainage Plan prepared by M&S in 2018
 Sterling Ranch Master Development Drainage Plan Amendment prepared by JR Engineering in 2021

This Final Design Report builds upon the sub-basin delineation and design point convention from the 2021
MDDP Amendment modeling with no changes to the sub-basin hydrology or routed flow rates.

C. Irrigation Facilities

There are no existing irrigation facilities within the site. However, the Sterling Ranch Metropolitan District
(SRMD) has been granted a water right to store surface flows along Sand Creek in two existing stock ponds

ort for Sand Creek Restoration                                                                                                                    
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due to large changes in elevation. It is our intent to prove that a steeper slope can remain stable long term, thus
allowing us to preserve more wetlands and appease the ACOE.

B. Specific Details

Sand Creek Channel

Based on the Geomorphic Report, a bankfull area of 14 sq.ft., a bankfull width of 17 ft., and a mean depth of
0.71 ft. was used for all the channel sections with a new bankfull section. The straight riffle sections of channel
will have a maximum grade of 5%, while the curved sections with the pools will be flat from invert in to invert
out. Maximum velocities in the channel were limited to 9 ft/s during the 100-year storm and 7 ft/s during the
10-year storm, with a few exceptions described below. The maximum shear stress allowed is 1.2 lb-ft, and any
area above that will require armoring. While modeling the channel, excessive velocities and shears within the
riffle sections were ignored since those areas will already be armored with void-filled riprap. The areas with
excessive velocities and shears that will require armament are the flood terrace and curve sections of the
bankfull section. Permanent geogrid solutions are being considered in these areas as a cost effective way to
permanently armor large areas. Ultimately, the goal is to have vegetation re-established within the bankfull
section and out in the flood terrace to provide vegetative resistance to reduce velocities and shear stresses
within the channel and ensure a permanently stable, albeit steeper channel.

There are 6 grouted boulder drop structures proposed within the channel. There is a 5’ drop and a 2.5’ drop
proposed in Reach 1 at station 3+89 and 8+56, respectively. Along Reach 2 there is a 3’ drop at station 50+31
and a 5’ drop at station 55+12. Along Reach 3 there is a 6’ drop at station 72+91 and a 6’ drop at station
75+76. The use of drops larger than 4’ was done in order to maintain grades close to existing so that the
existing thalweg could remain connected. Around the GSB all slopes great than 10% will have armored with
36 inch grouted boulders. Sheet piling has been extended across the crest of the drop the full width of the FIS
floodplain. Weep drains will be used to prevent any uplift or groundwater migration. The proposed design
calls for 61 riffle drops; 8 along Reach 1, 34 along Reach 2, and 19 along Reach 3.  The riffles vary in length
and slope in order to minimize wetlands disturbances created by grade changes. The geomorphic report called
for 100 – 1 foot drop riffle pools in lieu of drop structures. The use of riffles to make up grade differences
rather than more drop structures is preferable because it allows for flatter slopes to tie the riffle sections to the
existing ground. We limited ourselves to a maximum of 6 or 7 drop structures throughout the project and were
able to cut that down to the proposed 4 we have now because going beyond that number would prove to be
prohibitively expensive as well as destroying a larger amount of wetlands.

Compare to
County and MHFD
criteria. Address
deviations.
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existing ground. We limited ourselves to a maximum of 6 or 7 drop structures th
able to cut that down to the proposed 4 we have now because going beyond th
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Table 8-3.  Design parameters for naturalized channels 

Design Parameter 
Design Value 

Maximum 100-year depth outside of bankfull channel 5 ft 
Roughness values Per Table 8-5 
Maximum 5-year velocity, main channel (within bankfull 
channel width) (ft/s) 

5 ft/s 

Maximum 100-year velocity, main channel (within bankfull 
channel width) (ft/s) 

7 ft/s 

Froude No., 5-year, main channel (within bankfull channel 
width) 

0.7 

Froude No., 100-year, main channel (within bankfull channel 
width) 

0.8 

Maximum shear stress, 100-year, main channel (within 
bankfull channel width) 

1.2 lb/sf 

Minimum bankfull capacity of bankfull channel (based on 
future development conditions) 

70% of 2-year discharge or 
10% of 100-yr discharge, 

whichever is greater1 
Minimum bankfull channel geometry Per Table 8-2 
Minimum bankfull channel width/depth ratio (Equation 8-3) 9  
Minimum entrenchment ratio (Equation 8-4) 3 
Maximum longitudinal slope of low flow channel (assuming 
unlined, unvegetated low flow channel) 

0.2 percent 

Bankfull channel sinuosity (Equation 8-5) 1.1 to 1.3 
Maximum overbank side slope 4(H):1(V) 
Maximum bankfull side slope 2.5(H):1(V) 
Minimum radius of curvature 2.5 times top width 

1Roughly equivalent to a 1.5-year event based on extrapolation of regional data. 

                                                                                       

17.0
0.71

14.0
4.5 -6 times
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but these areas are going to be armored already. Any areas outside of the bankfull w
than 1.2 lb/sq ft will be reinforced using either coir matting or a permanent geotextile m

In the proposed conditions, Reach 3 has velocities ranging from 1.24 ft/s to 7.93 f
Reach 3 range from 0.01 lb/sq ft to 3.51 lb/sq ft. The shear stresses along Reach 3 are
the 1.2 lb/sq ft as suggested in the geomorphology report within the bankfull secti
structures, but these areas are going to be armored already. Any areas outside of the ba
stresses than 1.2 lb/sq ft will be reinforced using either coir matting or a permanent geo

ond W-3

The MDDP Amendment hydrology confirmed that a Regional Detention Pond (Pond
Road will be required to reduce 100-year flows to less than existing conditions. The
51.27 ac-ft., which is a considerable reduction in size from the previously propose
MDDP. Conceptually, the pond will function similarly to how it was proposed in 
prohibits ponding at roadways, so the pond has to outfall before it reaches the proposed
Sterling Ranch Road. The proposed outfall will consist of a 3-barrel (2-13’x4’,
approximately 40 feet north of the road, with an overflow spillway that extends to th

See MDDP comments

 the 16.29 acres of on-site wetlands, 7.43 acres will be preserved.
that may or may not have been improved, but who’s finished grade has

along the entire stretch of the channel with a total area of 29.67 acres,
io of 3.49. Aiming for a ratio above 1 to 1 allows for the possibility that
o establish wetlands, or that some of the existing ones could become
Creek restoration is unable to re-establish wetlands to offset those
r a set period of time, then the owner will buy credits from the wetland

h is an Individual Permit for just the Sand Creek Restoration plans,
Kiowa for the culverts at Sterling Ranch Road and Briargate Parkway.
hed as an independent process with the U.S. Army Corps of Engineers.

nt there will be more full-spectrum detention ponds constructed as
nds are expected to contribute base flows to Sand Creek within Sterling
d FSD14A, which is located along Sterling Ranch Road just east of Pond

(which one? CDOTs?)
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VII. Design Elements   Presented on the design plans associated with this design memorandum are the proposed drainageway conditions.  The drops have been designed to raise the invert anywhere from two to three feet.  Design criteria for the project are summarized as follows:  Channel design slope:     0.2 -0.5 percent Maximum low flow drop height:   7 feet Outside bend slopes- riprap or grass-lined   4 to 1 maximum Low flow channel side slopes- riprap lined  3 to 1 maximum Soil riprap slopes at bridge approaches and exits 3 to 1 maximum Low flow channel depth    2.5 feet Manning’s n-values:     .025-.035 Froude number-(excluding crests of drops):  .25-.-.75 Minimum channel radius    150 feet Maximum design velocity  Grass-lined     5 feet per second  Reinforced turf (TRM)    7 feet per second Permissible shear stress:  low flow channel   TRM (curled wood mat)   1.55 psf  Type M soil riprap    2.5 psf Permissible shear stress:  floodplain benches and overbanks   Class B retardance, native vegetation  2.1 psf  TRM (curled wood mat)   1.55 psf  Type M soil riprap    5.0 psf 
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ev Crit W.S. E.G. Elev E.G. Slope Vel Left Vel Chnl Vel Right Vel Total Top Width Froude
(ft) (ft) (ft/ft) (ft/s) (ft/s) (ft/s) (ft/s) (ft)

4.54 7184.54 7185.12 0.017444 6.11 6.11 44.13
6.62 7186.62 7187.56 0.008444 2.08 8.18 2.61 6.57 124.90
7.72 7187.72 7188.91 0.008179 3.28 9.83 4.27 7.23 151.60

2.50 7172.52 0.000079 0.47 1.03 0.47 0.96 81.24
4.90 7175.02 0.000335 1.28 2.82 1.28 2.54 91.01

Existing Conditions

1.28 2.82 1.28 2.54 91.01 0.19 0.06 0.14 0.06
1.92 4.21 1.92 3.71 98.26 0.25 0.13 0.30 0.13

0.59 3.38 0.64 3.37 74.95 0.53 0.04 0.37 0.04
1.92 5.12 2.02 4.92 87.17 0.48 0.20 0.60 0.22
2.64 6.52 2.77 6.10 96.09 0.51 0.32 0.86 0.35

2.28 4.68 2.35 3.90 54.70 0.59 0.30 0.61 0.32
5.36 9.61 4.38 7.43 74.99 0.90 1.28 2.10 0.86
6.81 12.00 5.83 8.96 84.13 0.96 1.83 2.95 1.46

5.26 5.26 51.45 0.86 0.91
2.33 8.80 3.02 8.61 69.04 0.99 0.39 1.99 0.58
3.70 10.81 4.34 10.30 75.76 0.98 0.76 2.60 0.96

6.14 6.14 44.25 1.01 1.26
1.73 8.43 1.67 8.39 71.04 0.97 0.25 1.87 0.24
3.24 10.20 3.09 9.97 77.03 0.94 0.62 2.36 0.57

5.60 5.60 35.87 0.79 0.94
2.30 8.89 8.83 65.23 1.00 0.40 2.06
3.89 10.82 2.61 10.52 72.20 0.98 0.82 2.63 0.45

5.84 5.84 42.78 0.92 1.10
8.67 8.67 67.61 1.01 1.99

1.89 10.48 1.90 10.43 76.70 1.00 0.28 2.55 0.29

5.74 5.74 53.63 1.00 1.14
1.08 7.87 1.23 7.86 90.82 1.00 0.13 1.73 0.16
2.75 9.73 2.82 9.61 96.21 1.00 0.51 2.31 0.53

1.53 4.50 0.87 4.11 85.37 0.65 0.18 0.61 0.08
2.68 7.16 3.57 5.62 110.76 0.71 0.36 1.21 0.62
3.41 8.29 4.65 6.36 122.32 0.68 0.55 1.43 0.88

5.90 5.90 49.68 1.01 1.18
2.74 8.92 2.57 8.68 67.69 0.98 0.50 2.02 0.45

.78 7168.78 7169.30 0.018063 5.74 5.74 53.63 1.00 1.14

.37 7170.37 7171.33 0.014693 1.08 7.87 1.23 7.86 90.82 1.00 0.13 1.73 0.16

.43 7171.43 7172.89 0.012926 2.75 9.73 2.82 9.61 96.21 1.00 0.51 2.31 0.53

.90 7167.54 7168.21 0.006520 1.53 4.50 0.87 4.11 85.37 0.65 0.18 0.61 0.08

.55 7170.19 0.006183 2.68 7.16 3.57 5.62 110.76 0.71 0.36 1.21 0.62

.99 7171.80 0.005012 3.41 8.29 4.65 6.36 122.32 0.68 0.55 1.43 0.88

.59 7165.59 7166.13 0.017940 5.90 5.90 49.68 1.01 1.18

.28 7167.28 7168.50 0.012712 2.74 8.92 2.57 8.68 67.69 0.98 0.50 2.02 0.45

.68 7168.68 7170.42 0.010388 4.00 10.79 3.78 10.06 80.28 0.95 0.76 2.55 0.77

.07 7163.07 7163.57 0.018814 5.64 5.64 57.79 1.02 1.12

.60 7164.60 7165.69 0.013800 1.66 8.37 1.80 8.31 93.62 1.00 0.24 1.87 0.27

.81 7165.81 7167.42 0.011544 3.13 10.26 3.31 9.96 112.02 0.98 0.60 2.43 0.65

.04 7160.04 7160.39 0.021631 4.75 0.33 4.75 99.29 1.03 0.89

.13 7161.13 7161.90 0.015205 1.90 7.09 2.70 6.97 131.42 0.99 0.30 1.50 0.51

.98 7161.98 7163.14 0.012867 3.31 8.70 3.61 8.39 140.77 0.98 0.67 1.95 0.76

.13 7156.10 7156.73 0.016521 6.23 6.23 40.48 0.99 1.26

.91 7157.88 7158.69 0.014514 1.79 7.10 7.07 119.45 0.98 0.27 1.48

.15 7158.75 7160.03 0.008054 3.18 7.58 1.88 7.42 132.83 0.79 0.56 1.41 0.25

.15 7155.44 0.007028 4.32 1.14 4.31 54.43 0.66 0.59 0.12

.95 7157.59 0.006278 2.51 6.62 2.01 5.88 113.23 0.70 0.36 1.08 0.26

.69 7157.64 7158.97 0.009641 3.95 9.59 3.19 8.15 130.21 0.90 0.80 2.10 0.59

.70 7153.70 7154.33 0.017342 6.36 6.36 79.93 1.01 1.31

.94 7155.94 7156.79 0.009387 1.44 7.47 0.11 6.66 160.29 0.83 0.18 1.43

.94 7156.94 7157.98 0.008371 3.51 8.82 1.56 6.97 185.45 0.83 0.65 1.79 0.18

.20 7151.01 7151.50 0.011022 4.40 4.40 71.91 0.78 0.68

.44 7152.41 7153.28 0.014332 1.42 7.35 7.34 107.27 0.98 0.19 1.56

.41 7153.41 7154.61 0.013347 2.99 8.80 8.71 128.84 1.00 0.58 2.00

.20 7149.14 7149.51 0.016382 4.48 4.48 93.11 0.91 0.76

.28 7150.28 7151.05 0.015286 2.61 7.08 1.41 6.99 129.28 1.00 0.49 1.50 0.19

.13 7151.13 7152.29 0.013032 3.64 8.73 2.83 8.47 137.95 0.99 0.77 1.97 0.53

.47 7145.46 7145.83 0.020578 4.81 4.81 92.37 1.01 0.90

.56 7146.56 7147.29 0.016060 6.85 6.85 136.95 1.01 1.44

.38 7147.38 7148.43 0.014233 8.25 8.25 151.29 1.01 1.85

.43 7141.43 7141.75 0.017346 2.56 4.99 0.57 4.15 124.58 0.95 0.49 0.91 0.05

.44 7142.44 7143.08 0.014089 4.26 7.57 3.03 5.64 186.94 0.98 1.00 1.62 0.60

.14 7143.14 7144.07 0.014005 5.55 9.34 4.11 6.85 211.21 1.03 1.48 2.22 0.94

.45 7138.47 0.000262 0.61 1.18 0.59 1.11 139.16 0.14 0.02 0.04 0.02

.12 7140.23 0.000718 1.51 2.82 1.23 2.54 163.46 0.25 0.10 0.18 0.07

.33 7141.56 0.001018 2.22 4.02 1.35 3.39 224.25 0.31 0.19 0.33 0.09

.40 7138.42 0.000438 1.03 1.03 165.49 0.00 0.05

.02 7140.09 0.000995 2.09 1.20 0.23 1.99 306.28 0.23 0.18 0.05 0.01

.27 7141.36 0.000915 2.51 2.10 0.74 2.41 334.92 0.26 0.23 0.12 0.04

.93 7137.93 7138.29 0.018040 3.10 5.21 1.37 4.43 106.43 0.98 0.66 0.98 0.19

1.03 165.49 0.00 0.05
0.23 1.99 306.28 0.23 0.18 0.05 0.01
0.74 2.41 334.92 0.26 0.23 0.12 0.04

1.37 4.43 106.43 0.98 0.66 0.98 0.19
3.88 6.51 133.73 1.02 1.43 1.82 0.87
5.10 8.02 150.41 1.08 2.06 2.59 1.32

7.13 28.15 1.01 1.53
2.08 6.95 116.34 0.83 0.38 1.70 0.30
2.78 6.97 202.95 0.83 0.76 2.09 0.31

1.02 4.64 110.27 1.04 0.13 0.88 0.13
2.87 7.14 118.79 0.99 0.57 1.55 0.56
3.56 8.71 127.09 0.99 0.84 2.07 0.74

1.32 2.74 71.82 0.38 0.10 0.24 0.11
2.96 7.10 99.94 0.87 0.46 1.61 0.52
4.52 7.83 159.24 0.90 0.59 2.21 0.98

0.33 0.68 261.72 0.09 0.01 0.01 0.01
0.79 1.63 272.90 0.17 0.03 0.07 0.03
1.19 2.32 279.54 0.20 0.06 0.12 0.06

272.90 0.17 0.03
279.54 0.20 0.06

112.49 1.05
171.37 1.03 0.17

Vel Total Top Width Froude # Chl Shear LOB Shear Chan S
(ft/s) (ft) (lb/sq ft) (lb/sq ft)

7.65 182.94 1.01 0.46 1.81

5.53 59.64 0.99 0.51 1.14
7.51 95.09 1.00 1.30 1.81
9.20 102.00 1.01 1.72 2.46

5.67 55.36 0.98 0.37 1.15
7.92 79.12 0.95 0.89 2.00
8.99 97.06 0.94 1.22 2.56

3.71 67.43 0.59 0.22 0.56
5.99 85.90 0.71 0.73 1.30
7.32 94.31 0.75 1.08 1.80
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097.99 0.005279 1.86 4.38 2.14 3.71 67.43 0.59 0.22 0.56 0.28
100.23 0.005979 3.99 7.56 4.07 5.99 85.90 0.71 0.73 1.30 0.75
102.00 0.005847 5.21 9.40 5.30 7.32 94.31 0.75 1.08 1.80 1.11

097.50 0.009314 2.28 4.70 2.58 4.37 65.36 0.75 0.35 0.72 0.42
099.76 0.007158 3.80 7.53 4.19 6.57 81.80 0.76 0.71 1.36 0.82
101.54 0.007025 4.87 9.53 5.33 8.05 91.56 0.80 1.02 1.92 1.17

097.07 0.015204 1.54 5.80 1.64 5.65 53.72 0.95 0.22 1.11 0.24
099.42 0.010726 3.90 8.96 3.68 7.76 79.25 0.92 0.81 1.95 0.75
101.21 0.010132 5.58 11.08 4.89 9.30 86.66 0.95 1.38 2.64 1.13

096.33 0.010773 2.48 6.05 3.01 4.65 64.39 0.84 0.41 1.08 0.55
098.52 0.011963 4.90 10.04 5.61 7.16 89.41 0.99 1.18 2.37 1.45
100.13 0.011226 6.32 12.08 6.88 8.44 102.85 1.01 1.70 3.08 1.93

089.89 0.016852 3.89 3.36 3.67 134.72 0.89 0.62 0.73
091.15 0.015718 1.76 6.65 4.97 5.94 168.90 0.99 0.27 1.37 1.29
092.20 0.013783 2.91 8.28 6.10 7.31 176.31 1.00 0.56 1.84 1.70

086.55 0.018157 1.34 4.66 1.76 4.62 95.27 0.96 0.19 0.83 0.28
088.25 0.014274 3.18 7.72 3.70 7.43 104.83 0.99 0.65 1.67 0.81
089.69 0.012176 4.17 9.48 4.56 8.93 113.57 0.98 0.93 2.19 1.06

083.13 0.015680 4.78 3.04 4.54 83.56 0.91 0.84 0.62
084.79 0.016666 7.49 5.20 7.10 121.31 1.04 1.66 1.40
086.00 0.013122 8.78 4.02 7.53 190.55 0.99 1.99 0.85

079.82 0.018577 3.97 5.71 4.69 87.12 0.93 0.66 1.66
081.35 0.018198 6.84 7.10 6.91 134.70 1.05 1.48 2.28
082.44 0.016331 7.91 7.43 7.79 177.35 1.05 1.79 2.38

076.11 0.017187 6.39 6.39 39.21 1.01 1.32
078.08 0.013487 7.50 3.89 7.05 111.48 0.96 1.58 0.86
079.40 0.013481 9.21 5.53 8.64 125.01 1.01 2.15 1.46

070.99 0.017609 6.16 6.16 43.12 1.00 1.26
073.49 0.015321 8.20 8.20 80.55 1.01 1.86
075.02 0.013334 9.34 1.23 9.30 108.92 1.00 2.19 0.15

066.78 0.014027 5.57 1.19 5.55 49.16 0.90 1.02 0.15
069.36 0.007243 7.47 3.49 7.12 68.99 0.76 1.34 0.63
071.47 0.005125 8.18 4.46 7.69 81.92 0.68 1.41 0.83

064.84 0.009827 5.52 5.52 36.99 0.79 0.92
067.95 0.009253 1.44 9.26 1.45 9.11 50.34 0.86 0.18 1.97 0.18
070.27 0.008777 3.13 11.62 3.48 10.34 75.09 0.90 0.56 2.74 0.65

8 119.89 0.87
9 262.03 0.64
1 274.41 0.51 0.03

3 91.31 0.81
3 141.55 0.93 0.22
8 174.48 0.97 0.55

1 43.14 1.01
1 81.80 0.99 0.17
2 133.61 0.96 0.64

0 81.85 0.22 0.01
9 101.91 0.44 0.12

2 0.42 130.88 0.03 0.00 0.00
6 1.43 163.88 0.10 0.01 0.05
4 2.35 194.63 0.17 0.04 0.15

4.80 92.73 1.01 0.90
6.42 169.70 1.01 0.06 1.32

0 6.51 306.04 0.97 0.48 1.40

4.34 82.69 0.82 0.69
7.52 104.03 1.01 0.12 1.63
8.87 121.32 1.01 0.35 2.04

4.59 107.40 1.02 0.85
7.11 123.74 1.01 1.52
7.59 140.51 0.86 1.49

3 2.22 122.55 0.37 0.16
1 3.70 149.80 0.42 0.08 0.36
6 4.70 159.47 0.44 0.17 0.53

05.33 0.60 0.07
13.07 0.65 0.27

79.78 1.01
94.67 1.01
05.34 0.99 0.37

28.21 0.73
51.09 0.83
61.08 0.89 0.06

15 70.40 0.71 0
66 90.22 0.77 0.06 1
66 97.76 0.85 0.35 1

03 62.16 0.89 0
03 84.81 1.00 1
67 93.49 1.00 2

75 74.43 0.89 0
17 97.86 0.91 1
55 117.36 0.91 0.11 1

02 90.59 0.50 0
32 105.33 0.60 0.07 0
92 113.07 0.65 0.27 1

00.50 0.74
13.56 0.75 0.10

53.93 0.87
76.34 1.01
83.29 1.00

70.40 0.71
90.22 0.77 0.06
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35.02 0.90
117.01 0.82 0.14
139.10 0.86 0.48

39.98 0.88
82.59 1.00
94.63 0.99 0.32

71.66 0.77
100.50 0.74

18 66.70 0.70
36 93.85 0.74 0.07
76 100.68 0.74 0.27

95 48.84 1.01
68 67.24 1.01
52 74.43 1.00 0.36

88 57.32 0.81
80 66.34 0.99 0.23
27 77.32 0.96 0.57

14 35.02 0.90
57 117.01 0.82 0.14
88 139.10 0.86 0.48

Width Froude # Chl Shear LOB
) (lb/sq ft)
87.45 1.01

104.30 1.01
133.08 0.97 0.30

155.73 0.44 0.10
229.98 0.55 0.14

155.73 0.44 0.10
229.98 0.55 0.14
267.41 0.62 0.14

170.69 0.99
190.52 0.99 0.07
286.80 0.92 0.33

47.78 0.41 0.81
68.61 0.85 2.21

210.90 0.66 0.25
218.30 0.69 0.35

132.90 1.00 1.02
184.34 0.98 1.39
207.94 0.96 1.46

126.41 0.46 0.10
176.33 0.59 0.32

0.003521 126.41 0.46 0.10 0.29
0.004949 176.33 0.59 0.32 0.62
0.004948 201.21 0.62 0.41 0.79

0.020092 120.68 1.02 0.24 0.99
0.015365 155.75 0.99 0.68 1.47
0.013469 185.46 0.98 0.84 1.72

0.019066 100.69 1.01 1.07
0.013463 181.59 0.95 0.19 1.44
0.011392 196.52 0.92 0.41 1.64

0.019364 151.10 0.97 0.81
0.009442 192.57 0.78 0.18 0.91
0.010071 197.04 0.84 0.34 1.27
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Proposed Conditions (?)

202.32 0.77 0.25
206.03 0.85 0.44

92.43 1.00
130.89 0.98
233.30 0.89

187.01 0.64 0.13
198.02 0.74 0.34

852 187.01 0.64 0.13 0.
198 198.02 0.74 0.34 0.
478 204.60 0.78 0.49 1.

859 174.34 0.96 0.36 0.
060 191.56 1.00 0.68 1.
172 198.15 0.99 0.82 1.

110 123.21 1.02 0.83 0.
526 190.30 1.01 1.19 1.
836 196.68 1.01 1.29 1.

005 206.19 0.64 0.21 0.
075 216.52 0.76 0.45 0.

216.52 0.76 0.45
222.74 0.82 0.61

205.27 1.01 0.25
216.59 0.99 0.55
222.65 0.99 0.70

112.03 0.50
150.08 0.66

74.20 0.60 0.04
78.58 0.63 0.18

07.79 1.01
46.79 1.00
57.99 0.98 0.32

93.46 0.09
23.53 0.17 0.01

212.86 0.45 0.15
222.64 0.51 0.24

182.22 1.04
224.43 1.01 0.38
264.95 1.01 0.59

227.15 0.54 0.07
255.02 0.63 0.28

Top Width Froude # Chl Shear LOB Shear Chan Shear ROB Vel Left Vel Chnl Vel Right
(ft) (lb/sq ft) (lb/sq ft) (lb/sq ft) (ft/s) (ft/s) (ft/s)

5 109.44 1.02 1.02 5.27
3 127.26 1.01 1.62 7.48
4 132.46 1.00 1.94 8.58

Proposed Conditions (?)
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0.63 0
0.78 0

1.01 0

HEC-RAS  Plan: Shear   River: Sand Creek   Reach: Reach 4
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Top Width Froude # Chl Shear LOB Shear Chan

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft) (lb/sq ft) (lb/sq ft)
Reach 4 9475 5-YR 482.50 7148.00 7149.65 7149.65 7150.08 0.019615 109.44 1.02 1.02
Reach 4 9475 100-YR 1627.10 7148.00 7150.69 7150.69 7151.56 0.015243 127.26 1.01 1.62
Reach 4 9475 FIS 2600.00 7148.00 7151.35 7151.35 7152.49 0.013654 132.46 1.00 1.94

Reach 4 9167 5-YR 482.50 7143.51 7145.69 7145.45 7145.86 0.007977 181.83 0.65 0.07 0.40
Reach 4 9167 100-YR 1627.10 7143.51 7146.64 7146.23 7147.00 0.006504 210.90 0.66 0.25 0.69
Reach 4 9167 FIS 2600.00 7143.51 7147.18 7146.72 7147.70 0.006437 218.30 0.69 0.35 0.90

Reach 4 9099 5-YR 482.50 7143.25 7144.65 7144.65 7145.03 0.019818 132.90 1.00 1.02 0.90
Reach 4 9099 100-YR 1627.10 7143.25 7145.65 7145.65 7146.33 0.015282 184.34 0.98 1.39 1.33
Reach 4 9099 FIS 2600.00 7143.25 7146.17 7146.17 7147.06 0.013322 207.94 0.96 1.46 1.60

Reach 4 9012 5-YR 482.50 7140.92 7143.23 7143.37 0.003521 126.41 0.46 0.10 0.29
Reach 4 9012 100-YR 1627.10 7140.92 7144.43 7144.78 0.004949 176.33 0.59 0.32 0.62

Stability needs to be
analyzed for the west
bank to Sta. 125+

Width Froude # Chl Shear LOB
) (lb/sq ft)
109.44 1.02
127.26 1.01
132.46 1.00

181.83 0.65 0.0
210.90 0.66 0.2

Froude # Chl Shear LOB
(lb/sq ft)

4 0.95 0.7
4 0.57 0.4

5 0.38 0.1
7 0.35 0.1

222.73 0.84 0.05

65.43 0.60
117.66 0.99
148.41 1.00

91.52 1.02
144.68 1.00
167.00 1.01

109.63 0.61
154.81 0.84

78.89 0.63 0.39
15.13 0.72 0.59

43.80 1.03 0.45
15.99 1.01 0.86
41.59 1.00 0.98
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56 0.003622 192.05 0.46 0.21 0.24
73 0.005190 197.21 0.60 0.44 0.65
26 0.005709 199.65 0.65 0.54 0.85

84 0.013868 259.30 0.81 0.49 0.51
79 0.015525 264.94 0.96 0.89 1.15
23 0.016268 267.33 1.01 1.07 1.47

92 0.021637 209.28 1.01 0.80
92 0.017173 261.52 1.01 0.45 1.26
38 0.015733 263.93 1.00 0.62 1.46

23 0.012720 253.61 0.78 0.29 0.49
19 0.014976 258.82 0.95 0.65 1.14
65 0.015863 261.03 1.01 0.82 1.46

34 0.022430 247.16 1.01 0.75 0.74
34 0.017051 252.50 1.01 0.99 1.27
80 0.015790 254.98 1.01 1.09 1.48

186.93 0.54 0.30
190.75 0.58 0.38

178.26 0.88 0.09
190.14 1.01 0.48
195.55 1.01 0.61

132.96 1.01 0.38
197.76 1.00 0.82

Crit W.S. E.G. Elev E.G. Slope Top Width Froude # Chl Shear LOB Shear Chan Shear ROB Vel Left Vel C
(ft) (ft) (ft/ft) (ft) (lb/sq ft) (lb/sq ft) (lb/sq ft) (ft/s) (ft/s
7072.63 7073.12 0.018221 97.67 1.00 1.11
7073.80 7074.74 0.014251 131.32 0.99 0.50 1.69 3.79
7074.55 7075.37 0.014969 222.33 1.00 0.89 1.56 5.48

7071.47 0.011378 121.11 0.80 0.53 0.71 4.07
7072.09 7073.02 0.014584 130.82 1.00 0.94 1.71 5.72
7072.59 7073.73 0.013519 135.98 1.00 1.04 1.97 6.22

7070.21 7070.58 0.018930 147.85 0.98 1.14 0.86 6.23
7071.15 7071.96 0.015091 156.35 1.00 1.38 1.54 7.37
7071.57 7072.59 0.014263 160.23 1.00 1.50 1.81 7.86

7068.62 7068.99 0.020805 155.91 1.02 0.16 0.93 1.63
7069.54 7070.31 0.015427 172.10 1.00 0.63 1.49 4.36
7069.95 7070.90 0.014507 179.32 1.00 0.79 1.72 5.09

7066.22 7066.61 0.020570 144.48 1.02 0.49 0.96 3.51
7067.18 7068.02 0.015224 153.12 1.01 0.71 1.59 4.74
7067.64 7068.67 0.013781 157.61 0.99 0.82 1.81 5.27

7065.66 0.005356 163.15 0.55 0.11 0.35 1.63
7066.97 0.006183 179.46 0.66 0.34 0.77 0.08 3.33
7067.55 0.006442 181.86 0.70 0.43 0.98 0.20 3.91

7065.66 0.005356 163.15 0.55 0.11 0.35
7066.97 0.006183 179.46 0.66 0.34 0.77 0.08
7067.55 0.006442 181.86 0.70 0.43 0.98 0.20

2 7065.31 0.020123 144.61 1.01 0.94
5 7066.61 0.015938 178.53 1.01 0.33 1.48
5 7067.19 0.014326 184.73 1.00 0.48 1.70 0.25

3 7063.76 0.016315 126.12 0.93 0.12 0.90
7 7065.25 0.014718 143.85 1.00 0.72 1.63
4 7065.92 0.013560 147.66 0.99 0.91 1.87

7060.33 0.009991 170.12 0.73 0.19 0.53
7061.65 0.007892 180.62 0.74 0.41 0.91
7062.20 0.009001 184.09 0.81 0.56 1.22

3 7059.07 0.013573 128.26 0.86 0.04 0.77
5 7060.50 0.014395 178.90 0.96 0.55 1.40
5 7061.08 0.011755 189.60 0.91 0.72 1.44

7058.51 0.008020 154.94 0.66 0.34 0.48
7059.87 0.008784 178.83 0.77 0.65 0.98
7060.47 0.009046 253.18 0.78 0.83 0.99

7059.87 0.008784 178.83 0.77 0.65 0.98 4.87
7060.47 0.009046 253.18 0.78 0.83 0.99 5.69

7057.85 0.005939 178.80 0.57 0.15 0.36 0.15 1.94
7058.96 0.010845 227.73 0.83 0.54 0.99 0.52 4.15

7058.65 7059.43 0.013727 243.49 0.95 0.80 1.38 0.77 5.19

7057.24 7057.55 0.021719 203.76 1.01 0.29 0.82 0.40 2.43
7058.01 7058.57 0.017563 282.12 1.01 0.65 1.21 0.79 4.33
7058.33 7058.98 0.016391 316.67 1.00 0.77 1.33 0.91 4.91

7056.58 7056.89 0.022018 202.22 1.02 0.82
7057.32 7057.83 0.017853 313.82 1.00 0.35 1.14 2.85
7057.64 7058.22 0.016883 374.57 1.00 0.49 1.23 0.14 3.64

7054.53 7055.00 0.018815 107.36 1.01 1.07
7055.64 7056.22 0.017513 263.88 1.01 1.24
7056.04 7056.64 0.017283 355.72 1.01 1.27

7052.90 7053.18 0.021246 228.65 0.99 0.74
7053.60 7054.19 0.017333 254.30 1.01 1.26
7053.92 7054.65 0.016263 266.05 1.01 1.45

7050.25 0.002908 187.54 0.41 0.15 0.21 2.19
7051.57 0.003523 224.96 0.50 0.30 0.45 3.43
7052.04 0.004493 246.30 0.57 0.44 0.63 4.20

908 187.54 0.41 0.15 0.2
523 224.96 0.50 0.30 0.4
493 246.30 0.57 0.44 0.6

263 194.73 1.01 0.39 0.8
791 206.68 1.00 0.71 1.4
812 210.50 1.00 0.79 1.5

233 179.91 0.95 0.05 0.8
989 191.43 0.98 0.45 1.4
058 195.20 0.98 0.54 1.5

405 161.42 0.78 0.6
547 173.53 0.85 0.29 1.2
466 177.17 0.87 0.39 1.3



Subject: 
Page Index: 47
Date: 12/13/2021 4:38:53 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 47

Subject: 
Page Index: 48
Date: 12/13/2021 4:39:17 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 48

48 (2)

Subject: 
Page Index: 48
Date: 12/13/2021 9:15:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 48

Subject: Text Box
Page Index: 49
Date: 12/13/2021 4:41:09 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 49

Supercritical / high Froude Nos highlighted

49 (2)

Subject: 
Page Index: 49
Date: 12/13/2021 9:19:18 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 49

Subject: Text Box
Page Index: 50
Date: 12/13/2021 4:41:43 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 50

Provide main channel stations

50 (1)

20 0.98 0.5

42 0.78
53 0.85 0.2
17 0.87 0.3

73 0.67 0.4
15 0.75 0.7

75.06 0.73 0.65
80.99 0.84 0.99

61.72 0.99 0.51
76.61 0.96 0.93
86.30 0.94 1.14

67.63 0.54 0.21
78.70 0.77 0.66

74.35 1.01
81.61 1.01

163.30 0.82 1.31
183.29 0.99 1.83
191.07 0.99 1.83

151.84 0.83
533.01 0.13

0.007326 118.50 0.74 0.25 1.09 0.43 2.65
0.007333 126.88 0.78 0.42 1.44 0.66 3.75

Supercritical / high
Froude Nos highlighted

94.31 1.01 0.09
191.06 1.01 0.59
195.00 1.00 0.75

94.51 0.66 0.44
137.20 0.92 1.16
161.40 1.01 1.58

118.31 0.58 0.31
160.27 0.74 0.69
183.44 0.80 0.93

HEC-RAS Model       Plan: Shear Evaluation    10/20/2021

.035 .032

Provide main channel stations



Subject: Text Box
Page Index: 81
Date: 12/13/2021 4:45:07 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 81

Please label Proposed - Water surface Evaluation
Fully Vegetated

81 (7)

Subject: 
Page Index: 81
Date: 12/13/2021 4:44:35 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 81

Subject: 
Page Index: 81
Date: 12/13/2021 4:45:18 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 81

Subject: 
Page Index: 81
Date: 12/13/2021 4:46:03 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 81

7117.41 7123.9

Subject: 
Page Index: 81
Date: 12/13/2021 4:46:32 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 81

Subject: 
Page Index: 81
Date: 12/13/2021 4:46:46 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 81

7115.12 7123.96

h: Reach 4
otal Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Top Width Froude # Chl Shear LOB Shear Chan Shear ROB Vel Left Vel Chnl
s) (ft) (ft) (ft) (ft) (ft/ft) (ft) (lb/sq ft) (lb/sq ft) (lb/sq ft) (ft/s) (ft/s)

482.50 7148.00 7150.00 7149.65 7150.21 0.027341 121.95 0.63 1.83 3.68
627.10 7148.00 7151.28 7151.76 0.023451 131.95 0.65 3.25 5.53
600.00 7148.00 7152.04 7152.71 0.023444 137.94 0.68 4.19 6.55

482.50 7143.51 7146.13 7146.20 0.007452 204.06 0.33 0.17 0.56 0.08 1.31 2.07
627.10 7143.51 7147.24 7147.43 0.009055 219.12 0.41 0.51 1.30 0.50 2.65 3.53
600.00 7143.51 7147.89 7148.17 0.009707 227.99 0.44 0.74 1.79 0.76 3.36 4.31

482.50 7143.25 7144.69 7144.68 7145.06 0.063673 133.14 0.90 3.38 3.03 6.73 4.47
627.10 7143.25 7146.02 7146.45 0.025870 202.61 0.66 2.71 2.86 0.48 6.74 5.00
600.00 7143.25 7146.69 7147.21 0.021511 226.74 0.64 2.76 3.28 0.92 7.04 5.65

Please label Proposed - Water surface
Evaluation Fully Vegetated

10.16 0.38 0.44
15.80 0.42 0.69

92.44 1.00
29.99 0.99
28.07 0.89

91.14 0.39 0.27
06.09 0.45 0.66

8.94 0.37 0.27
2.74 0.40 0.51

7.86 1.01
7.00 1.00
7.92 0.98 1.26

3.64 0.09

00 7121.53 7124.43 7

40 7117.41 7121.74
70 7117.41 7123.18
00 7117.41 7123.99

40 7115.12 7121.73
70 7115.12 7123.16
00 7115.12 7123.96

24.68 0.30 0.35
36.49 0.35 0.55

82.22 1.04
25.39 1.00 1.51
69.92 0.91 2.04

48.19 0.31 0.19
62.94 0.39 0.55

00 7117.41 7123.99

40 7115.12 7121.73
70 7115.12 7123.16
00 7115.12 7123.96

40 7120.17 7121.28 71
70 7120.17 7122.30 71
00 7120.17 7122.88 71



Subject: 
Page Index: 81
Date: 12/13/2021 9:41:37 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 81

Subject: 
Page Index: 82
Date: 12/13/2021 4:47:23 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 82

82 (2)

Subject: 
Page Index: 82
Date: 12/13/2021 4:47:34 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 82

Subject: 
Page Index: 83
Date: 12/13/2021 4:48:12 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 83

83 (2)

Subject: 
Page Index: 83
Date: 12/13/2021 9:39:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 83

Subject: 
Page Index: 84
Date: 12/13/2021 4:48:47 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 84

7037.93 7047.59

84 (4)

224.59 0.45 0.77
232.60 0.49 1.06

205.32 1.01 1.00
216.52 0.99 2.18
222.64 0.98 2.75

132.33 0.30
173.67 0.39

0.61
0.68

1.00
0.76
0.76

02.14 0.44 0.62
41.86 0.46 0.99

32.79 1.01 1.55
97.47 1.00 3.27
29.86 0.97 3.77

19.03 0.43 0.33
35.34 0.61 1.27

65.42 0.60
91.29 0.61

28.04 1.03
54.48 1.00
66.20 1.01

01.52 0.26 0.27
70.86 0.33 0.64

Width Froude # Chl Shear LOB
) (lb/sq ft)
97.60 1.01

131.33 0.99 2.00
220.97 0.99 3.47

125.41 0.47 0.74
140.91 0.58 1.51

00 7039.18 7047.60

10 7037.93 7046.02
60 7037.93 7047.25
00 7037.93 7047.59

10 7037.01 7046.02
60 7037.01 7047.25
00 7037.01 7047.58



Subject: 
Page Index: 84
Date: 12/13/2021 4:48:55 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 84

7039.55 7047.61

Subject: 
Page Index: 84
Date: 12/13/2021 4:49:07 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 84

7040.90 7047.65

Subject: 
Page Index: 84
Date: 12/13/2021 4:49:11 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 84

7039.88 7047.63

Subject: 
Page Index: 85
Date: 12/13/2021 4:50:38 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 85

85 (3)

Subject: 
Page Index: 85
Date: 12/13/2021 4:50:43 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 85

Subject: Text Box
Page Index: 85
Date: 12/13/2021 4:51:44 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 85

Supercritical / high depths highlighted

00 7039.88 7047.63

10 7039.55 7046.03
60 7039.55 7047.27
00 7039.55 7047.61

10 7039.18 7046.02
60 7039.18 7047.26
00 7039.18 7047.60

00 7041.39 7047.71

10 7040.90 7046.03
60 7040.90 7047.30
00 7040.90 7047.65

10 7039.88 7046.03
60 7039.88 7047.28
00 7039.88 7047.63

00 7040.90 7047.65

10 7039.88 7046.03
60 7039.88 7047.28
00 7039.88 7047.63

10 7039.55 7046.03
60 7039.55 7047.27
00 7039.55 7047.61

70.90 0.42 0.75
79.07 0.47 1.09

94.31 1.01 0.34
91.09 1.00 2.33
94.99 1.00 2.98

20.32 0.36 0.65
83.57 0.44 1.31

4.28
5.41
6.66

0.77
1.47

Supercritical / high
depths highlighted



Subject: Text Box
Page Index: 86
Date: 12/13/2021 4:52:10 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 86

Provide main channel stations

86 (1)

Subject: Text Box
Page Index: 131
Date: 12/13/2021 5:21:31 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 131

Please provide SCDBPS page 1,
Section IV pages 40, 49, and VII 51-54 and 58-60
(as applicable)

131 (1)

Subject: Text Box
Page Index: 132
Date: 12/13/2021 4:56:10 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 132

(update with revisions)

132 (1)

Subject: 
Page Index: 143
Date: 12/13/2021 5:11:36 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 143

15%

143 (2)

Subject: Callout
Page Index: 143
Date: 12/13/2021 5:12:08 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 143

Need to verify with City

Subject: Text Box
Page Index: 149
Date: 12/13/2021 5:13:06 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 149

See comments on MDDP Plan

149 (1)

HEC-RAS Model       Plan: Water Surface Evalutation    10/20/2

.07 .05

Provide main channel stations

Appendix D

Reference Material

Please provide SCDBPS page 1,
Section IV pages 40, 49, and VII 51-54
and 58-60 (as applicable)

(update with revisions)

15%
-74%

22.6 -20% 0.1 -83% 21.17
167.3 -19% 6.9 64% 91.9

68.7 -10% 1.2 -8% 62.1
1977.6 36.0 1897.2
1648.7 8.7 1644.8
2202.2 0% 50.6 -35% 1552.53

58.5 -54% 4.4 76% 21.81
54.7 -62% 4.2 11% 21.11

224.7 -25% 13.6 19% 56.99
101.3 -39% 5.3 -23% 4.91
106.6 7% 5.8 9% 3.8
441.6 -6% 22.2 -6% 56.78
263.9 -52% 16 -43% 144.77

Need to verify with City

See comments on MDDP Plan



Subject: 
Page Index: 151
Date: 12/13/2021 8:57:50 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

151 (30)

Subject: 
Page Index: 151
Date: 12/13/2021 8:59:14 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:00:21 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:01:16 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:01:56 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:02:34 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

X
X

X
X

X

X



Subject: 
Page Index: 151
Date: 12/13/2021 9:03:09 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:04:26 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:04:54 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:06:20 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:08:30 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:09:40 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151



Subject: 
Page Index: 151
Date: 12/13/2021 9:10:43 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:12:04 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: 
Page Index: 151
Date: 12/13/2021 9:12:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Callout
Page Index: 151
Date: 12/13/2021 9:15:09 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Verify section location

Subject: 
Page Index: 151
Date: 12/13/2021 9:18:42 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:23:46 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Verify section
location



Subject: Callout
Page Index: 151
Date: 12/13/2021 9:24:29 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Depth

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:25:41 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Callout
Page Index: 151
Date: 12/13/2021 9:25:27 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Supercritical

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:28:32 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:28:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:31:15 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Depth

Supercritical



Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:33:43 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:35:00 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:38:12 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:39:40 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Highlight
Page Index: 151
Date: 12/13/2021 9:41:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Subject: Callout
Page Index: 151
Date: 12/13/2021 9:43:05 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 151

Areas highlighted in blue are supercritical initially,
purple are supercritical with vegetation

X
X

X
X

Areas highlighted
in blue are
supercritical
initially, purple are
supercritical with
vegetation


