Coyote Springs Riparian Habitat
Restoration Assessment

AARK Stream Restoration, LLC /
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Abdullatif Albeaijan - EnvironmentgVEngineer

AJ Comito - Civil Engineer
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Above: Stream Reach With Overgrovx/ Vegetation

From Start of Stream From Wellhouse
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* Pooling area
 Slope stabilization netting

Left: Culvert Inlet
Overgrown Above: Upstream Above: Ty
Channel Reinforcement Netting
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Rosgen Level 2
Analysis

Determination of Stream Type
 Single Thread Channel

* Moderately Entrenched

* Moderate to High Width to Depth
* Low to Moderate Sinuosity

» Slope 0.0389 ft/ft

« Silt/ Clay Soll

Stream Reach
Was
Determined to
be Rosgen
Level 2: B6

Coyote Springs Stream Classification
Summa

Stream Length (ft) 1360.82
Valley Length (ft 1346.68

| StreamsSlope (ft/ft) | 004

Above: From Excel
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KEY 10 the ROGEEN CLASSIFICATION of NATURAL RIVERS,
roochas, values of Enfrenchment and Sinuosity ratios con vary by

© funchion of Ihe “Confinuum Of DhysiCO! variobis* within shoory
+/- 0.2 units; whie values icr Width / Depth 1otics con vory by +/- 20 unts

Citation: Rosgen Classification Schieme,
Technical Supplement 3E, NEH 654.
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Corrugated

24

vegetation

Sedimentation

QOutlet

Corrugated
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Pooling area

vegetation

Outlet

Corrugated
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Some rocks

Above: From Excel
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| Culver 1AOutIet

Above

Culvert 1 Inlet

Above

Culvert 2 Inlet

Above

Culvert 2 Outlet
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Culvert 3 Inlet
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0.56 1.71 12.72 Subcritical
0.5 1.65 12.72 Subcritical
0.7 1.63 12.72 Subcritical
1.21
1.56
1.73
Culvert 1
2.12
2.68
1.76
2.12
Culvert 2
2.87
2.9
Culvert 3

Subcritical

Subcritical

Subcritical

Subcritical

Subcritical

Subcritical

Subcritical

Subcritical

Subcritical

Above: From Excel
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Flows from FlowMaster compared to 25-yr and 100-yr flow

25-yr 100-yr
Discharge (ft3/s) Pass? Discharge (ft3/s) Pass?

1(Well House)
--
| 343 | 1272 | ves | 182 | VES |
—--
Culvert 1
7
8
9
10(Pooling Are)
Culvert 2
11 3393
12 1623 | 2205 | No | 3125 |

Culvert 3

Cross Section Discharge (ft3/s)
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Above: From Excel

Cross sections 4 through 12 are adjace
to Highway 180

Is the FLOW contained in the channel?
Results From Bentley FlowMaster

Abdullatif



Rz I Flow fwea| Top WwWidth
lsaft) | 1M
£28 163

] 719 2450
Both: From , 643 17.74)

HEC-RAS - E34 2153

719 2479
Software 1138, 740 25
817 120
804 BH@
BE7 2067
£48 1791
571 1223

560 1157
555 1148
519 976
431 53
538 1085
BS5 1798
591 1395
703 2386
730 2661
607 1439
567 1229
80 2049

Velocity Spike

421 502
468 694

734 27E4

e Awverage Velocity of 3.46 ft/s
e Energy in Stream Fluctuates Causing
Sediment to Move




e T 2ft Diameter Culvert e R
Overgrown Pooling Area at Clogged By Sediment Due atting on
Creekside Drive and Highway 180 to Energy Fluctuations Downstréam End of Stream Looking
North-West AJ




Proposed Alternative

coyote 10-27-15 Plan: Plan 07 12/4/2015 coyote 10-27-15 Plan:  1)1111 12/4/2015
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Existing Downstream HEC-RAS Cross Section e Proposed Downstream HEC-RAS Cross Section

Velocity of 5.24 ft/s e Velocity of 3.69 ft/s

Turf Reinforcement Mat e Right Bank Slope of 0.18At/ft
Right Bank Slope of 0.75 ft/ft




Estimate & constL

* Plant species consideration
* Removal of weeds

» Revegetation

» Bi-annual maintenance: spring & fall
» Educate the public

» Volunteering opportunity

Above: North View of Stream with
Artificial Rocks
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Cost of Implementation

Excavation - - - 533600 % 5,336.00 392
Maintanence - - - 60000 % 600.00 0.44
Special Cleaning - - - 1030000 ¢ 10,300.00 7157

Sub Totals 16,3600 $ 16,236.00 12.76% /

Sales Tax 495% §$ - - - 80368 3% 803.68 3.60%
Contingency 2000% $% - - - 324720 % 3,247.20 14.55%

Sub Totals 20,2688 $ 20,286.88
1000% % - - - 202865 % 202865

$ 231557 $ 231557 $ 1641 100.00%
Check $ 2231557 % 16.41 100.00%

Above: From Excel

Rachel



o Watershed De
o Channel and Culvert Ana
o HEC-RAS
e Operation & Maintenance
o Subcontract

o Community Involvement
e Final Proposed Alternative

o Implement O&M Plan

o Alter Downstream Area

Abdullatif
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USGS Web

Technical Supplement 3E o
National Engineering Handbook 654

AJ Comito CENE 568 Rosgen Memo

HEC-RAS
Bentley CulvertMaster
Bentley FlowMaster

Coconino County and City of Flagstaff
Drainage Design Requirements




XS Bankfull Channel Flood Prone Channel Bankfull WS
Width (ft) Width (ft) Elevation (ft) | Elvation (ft)

1 1.46 5.42 6909.91 6909.94
2 4,16 3.40 6907.52 6907.60
3 0.98 4.50 6899.90 65899.98
4 1.18 3.23 6896.40 6896.46
5 9.44 4,65 6894.04 6894.15
6 3.92 4.38 6890.86 6890.91
7 0.94 5.60 6888.23 6888.37
a 1.83 4.65 6884.91 6885.00
9 1.16 5.64 6880.78 6880.90
10 1.34 3.57 6878.69 6878.81
11 4,16 3.55 6876.94 6876.99
12 0.93 2.55 6874.80 6874.86
13 2.08 2.14 6873.05 6873.19
14 0.94 3.45 6871.90 6871.98
15 0.81 5.86 6869.65 6869.81
16 1.37 6.87 6868.97 6869.14
17 0.69 6.92 6867.44 6867.53
18 3.17 6.23 6866.22 6866.34
19 1.45 1.42 6865.29 6865.34
20 1.65 10.85 6864.34 6864.40
21 2.71 11.24 6862.29 6862.41
22 1.01 2.57 6860.40 6860.47
23 3.47 2.95 6858.72 6858.77
24 1.25 2.14 6857.76 6858.05
25 1.32 1.52 6857.74 6857.90
26 10.26 132 6856.71 6856.75
Above: AutoCAD Cross Sections 27 1.75 174 685573 6855.78

Right: Cross Sections With Data in Excel

Averages: 6875.53 6875.62




of MAJOR STREAM TYPES

R OSg e n Leve I 1 LONGITUDINAL, CROSS-SECTIONAL and PLAN VIEWS

Determined Stream Slope: 3.89%
Relatively Low Sinuosity
Average Shallow and Wide Cross Sections

DOMINANT
SLOPE
RANGE

From Above Information The Stream is
Determined to be Rosgen Level 1: B

:

SECTION
VIEW




Rosgen level 2 Equations

Entrenchment ratio = Flood prone area width (ft) (Supplement 3E, NEH 654)
Bankfull channel width (ft)

Width to Depth ratio = Bankfull channel width (ft) (Supplement 3E, NEH 654)
Bankfull mean depth (ft)

Channel Sinuosity = Stream Length (ft) (Supplement 3E,

NEH 654)
Valley Length (ft)

Slope = Elevation Change (ft) (Supplement 3E, NEH 654)

Stream Length (ft)

Abandoned ficod plain (terrace)

Above: Schematic diagram showing geomorphic features of a stream channel
http://pubs.usgs.gov/sir/2005/5153/



XS

Bankfull
Width (ft)

Bankfull
Depth (ft)

Flood Pron
Width (ft)
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Average:

Sinclair Wash Classification Summary

Stream Length (ft)

Valley Length (ft) 809.30
Change in Elevation (ft) 5.64
Average Bankfull Width (ft) 14.67
Average Bankfull Depth (ft) 1.38
Average Flood Pron Width (ft) 27.50
Entrenchment Ratio (ft/ft) 1.87
Width to Depth Ratio (ft/ft) 10.63
Channel Sinuousity (ft/ft) 1.06
Stream Slope (ft/ft) 0.01

Above: From Excel

Stream Reach
WER
Determined to
be Rosgen
Level 2: B6a
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Above: Sinclair Wash Near Practice Fields and Hilltop Townhomes From

AutoCAD
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H O u rS Overall Project Hours

Engineer in

5 Engineer Senior
Training Engineer

intern




Plant Species

Scientific Name

Common Name

Invasive?

Agrostis stolonifera

Creeping bentgrass

Invasive

Ambrosia psilostachya

Cuman ragweed

Non-Invasive

Argemone munita

Non-Invasive

Deschampsia cespitosa

Invasive

Helianthus annuis

Invasive

Potentilla recta

Sulfur cinquefoil

Invasive

Ribes cereum

Wax currant

Non-Invasive

Ratibida pinnata

Grayhead praimne coneflower

Invasive

Salix scouleriana

Scouler's willow

Non-Invasive

Schoenocrambe linearifolia

Slhimleaf plainsmustard

Non-Invasive

Sisymbrium irio

London rocket

Invasive

Ivpha latifolia

Common cattail

Non-Invasive

Verbascum thapsus

Great mullein

Invasive

Vicia pulchella

Sweetclover vetch

Above: From Excel

Invasive




