Comments on 50% Design and Cost Estimate for
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Comment # Doc u[f@emimmk Page Commen |[Respo

7 Gener 1OIUtﬂOW: the plans for the outflow channel should include St af 1The outflow has been revised for 90% plan
further analysis. engineering design principles.
Interpretive sign: a sign placed on the existing multi-use A ) ] ] Cmi A

) . . . n interpretive sign similar to the one p

th that d bes the b dit d bed .

8 Generp .a esmés easmanlspurpose-was escribe Stafladded to the plans. The sign's content sh
early in the planning process, and we would like to see that TAC meeting

included in the plans.




APPENDIX B: RESPONSES TO 90% COMMENTS



Comments on 90% Design and Cost Estimate for Kahle Water Quality Basin Implementation

US Forest Service

Comment #

Document/Page

Comment

Commenter

Response

1"

R-1

Screening revegetation should include a row between the
forebay and ROW, and extend the north edge to meet
existing vegetation. See attached photo showing areas for
additional revegetation.

USFS

Ok, change will be made.

12

R-1

Interpretative sign is no longer needed.

USFS

Ok, thank you.

13

Specifications

For above-ground metal, avoid galvanized steel and/or treat
metal to reduce reflectivity and glare-producing impacts.

USFS

All above ground metal is called out to be treated with Natina, see 220.04 of specifications.

14

Specifications

Regarding tree and vegetation removal: Removal of trees
and shrubs should be conducted outside the avian nesting
season (April 1 through August 15). If vegetation removal
cannot occur outside of this period, a qualified biologist
(USFS or qualified consultant) must perform a survey to
determine whether nesting is occurring. This survey shall
consist of a qualified biologist conducting a pre-construction
survey for active nest sites of all migratory birds within a 1/8
mile radius prior to the onset of construction activities
initiated during the nesting season (i.e. within 15 days). If
surveys indicate that any bird nest occurs within the survey
area, a no-disturbance buffer will be established around the
nest site to avoid disturbance or destruction of the nest site.
Generally, the buffer zone would be 50 feet for nesting
passerine birds and 500 feet for nesting raptors. The extent
of these buffers for specific nests will be determined through
coordination with USFS and will likely depend on the level of
noise or construction disturbance, line of sight between the
nest and the disturbance, ambient levels of noise and other
disturbances, and other topographical or artificial barriers. If

USFS

Specifications were updated to prohibit any tree removal without the necessary migratory bird
surveys and clearance. If birds are found in the area, removal of trees will begin on or after
August 16.

15

Specifications

All trash created during construction must be properly
contained (wildlife-proof containers) and removed from the
site at the end of each day.

USFS

Added this language to section 120 of the specifications.

16

C-1

Retain downed wood where feasible for native amphibian
and small mammal species.

USFS

Added a note to C-1 to retain downed wood for placement on filter areas or islands.

17

Plans

vage/retain large trees for wildlife habitat, future large wood
recruitment, and to create snags in the future, unless removal
is necessary for implementation.

USFS

Only trees necessary for removal are being removed. All others will be protected in place.
Note 16 on page ii saws “all existing vegetation shall be preserved unless specifically
identified by the engineer for removal”

18

Specifications

Consult with LTBMU Botanist for pre-treatment and
monitoring requirements for invasive plants which are not
included in the Draft Revegation Spec for Kahle Basin for
IDT. For example, additional invasive plant species that are
in or adjacent to the project analysis area include bull
thistle, Dalmatian toad flax, and sulfur cinquefoil.

Added bull thistle, dalmatian toad flax and sulfur cinquefoil to the specifications with
treatment. Will consult with USFS botanist prior to removal.




Comments on 90% Design and Cost Estimate for Kahle Water Quality Basin Implementation

US Forest Service

Comment #

Document/Page

Comment

Commenter

Response

19

Specifications

a) All equipment and vehicles (Forest Service and
contracted) used for project implementation must be free of
invasive plant material before moving into the project area.
Equipment will be considered clean when visual inspection
does not reveal soil, seeds, plant material or other such
debris. Cleaning shall occur at a vehicle washing station or
steam-cleaning facility before the equipment and vehicles
enter the project area.

b) When working in known invasive plant infestations or
designated weed units, equipment shall be cleaned before
moving to other National Forest Service system lands. These
areas will be identified on project maps.

Early Detection—Any infestation discovered prior to or during
project implementation should be reported to the Forest
Botanist or their designated appointee for prioritization and
assessment for treatment.

Treatment — If any invasive plant sites are found during
implementation or within the duration of the permit, the
Forest Service should be notified to coordinate treatment.
Infestations prioritized for treatment will be treated in
accordance with Forest Service management direction and
the design features of the LTBMU 2010 Terrestrial Invasive

Already in Section 120 of Specifications

20

Specifications

Seed mix — Poa pratensis is a not native to the Lake Tahoe
Basin and not allowable in the seed mix.

Removed from seed mix




Comments on 90% Design and Cost Estimate for Kahle Water Quality Basin Implementation
Nevada Division of Environmental Protection

Comment # Document/Page |Comment Commenter |Response

NDEP is interested in reviewing the preliminary PLRM set up and inputs We only ran PLRM for design purposes and did not save our set ups. We

1 General and outputs for baseline and expected conditions scenarios. If NTCD, Ed Skudlarek will likely do something more formal in the fall once the project construction
Douglas County, and NDOT are willing to provide that information, we is wrapped up. We need to focus on construction with the strict USFS
would be glad to screen it and provide review comments. deadline of September 30, 2018.

2 General Are staff plates needed to measure and track material accumulation in Ed Skudlarek |Only a staff plate in the forebay is proposed.
forebay and pond?

The estimate for the paving (paid for by Beach Club) is $80,000. The

What is the engineer’s estimated cost for the installation of the micro- estimate for the remainder of the work, grading, microbasin, curb, pipe

3 General Ed Skudlarek

basin at west end of Kahle Drive?

connections, di relocation) is $40,000. If Beach Club will pay for curb, cost
could be as little as $10,000.




APPENDIX C: CALCULATIONS



Kahle Basin Volume Calculations using Hydrology from HEC HMS (2014)

24 Hour Storms value notes

Q2 (cfs) 36.7 ECAM HEC-HMS

Q10 (cfs) 83.9 ECAM HEC-HMS

Q25 (cfs)- from Table 2b of 2014 ECAM 109.00 or could be up to 116.1 from HEC-HMS
Q100 (cfs)- from Table 2b of 2014 ECAM 167.60 or could be up to 178.5 from HEC-HMS

tc (min) 14.7 min

tc (sec) 882 seconds

Volume, 2 year, ft"3 32,369.40 |V = tc * Qpeak, per Truckee Meadows RDM
Volume, 10 year, ft"3 73,999.80 |V = tc * Qpeak, per Truckee Meadows RDM
Volume, 25 year, ft"3 96,138.00 |V = tc * Qpeak, per Truckee Meadows RDM
Volume, 100 year, ft*3 147,823.20 |V = tc * Qpeak

1 Hour Storms value notes

Q5, 1 hr, (cfs) 8.60 used NOAA and an estimate derived from
Q10, 1hr (cfs) 16.50 24 hour storms

Q25, 1 hr (cfs) 23.2

Q100, 1 hr (cfs) 34

tc (min) 14.7 min

tc (sec) 882 seconds

Volume, 2 year, ft"3 7,585.20 |V = tc * Qpeak, per Truckee Meadows RDM
Volume, 10 year, ft"3 14,553.00 [V = tc * Qpeak, per Truckee Meadows RDM
Volume, 25 year, ft"3 20,462.40 |V = tc * Qpeak, per Truckee Meadows RDM
Volume, 100 year, ft*3 29,988.00 |V = tc * Qpeak




Kahle Drive Conveyance Design

Summary: Recommend 42" plastic gasketed pipe at downstream end and 36" plastic for manhole connections

25 YEAR Storm peak flow

(source: Wood Rodgers ECAM 2014) =

111.8

cfs

Slopes and pipe sized obtained form 1992 JWA asbuilts plans for Burke Creek/Kahle Ditch Restoration Project

and checked with survey of manholes where possible.
Starting with Downstream most pipe leading into Kahle Basin:

Q25 36" RCP - Existing - 250 ft long
Mannings Calculator for Pipes more than 1/2 full

input

depth of water (y)

D (inches)

D (ft)

R

theta = 2arccos(R-D/R)
cross sectional area (A.)
wetted perimeter (P)
Pipe slope (S)

hydraulic radius (R)
conversion (C,)
Mannings roughness (n)
mean velocity (v)

flow (Q)

value units
—
36 in
3 ft
1.5
0

7.068583471 ft2
9.424777961 ft
0.01 ft/ft
0.75 ft
1.486
0.013
9.4358921|ft/s
66.69839093|cfs

Q25 30" RCP - Existing - 80 ft long
Mannings Calculator for Pipes more than 1/2 full

input

depth of water (y)

D (inches)

D (ft)

R

theta = 2arccos(R-D/R)
cross sectional area (A.)
wetted perimeter (P)
Pipe slope (S)

hydraulic radius (R )
conversion (C,)
Mannings roughness (n)
mean velocity (v)

flow (Q)

value units
]
30 in
2.5 ft
1.25
0
4.908738521 ft2
7.853981634 ft
0.031 ft/ft
0.625 ft
1.486
0.013
14.71215581|ft/s
72.21812594|cfs

NOTES

NO

NOTES

NO

Q25 42" RCP -proposed - need RCP due to cover
Mannings Calculator for Pipes more than 1/2 full
input value units

3.2305]ft

depth of water (y)

D (inches) 42 in
D (ft) 3.5 ft
R 1.75

1.124716824
9.280315099 ft2
9.027319845 ft

theta = 2arccos(R-D/R)
cross sectional area (A.)

wetted perimeter (P)

Pipe slope (S) 0.011 ft/ft
hydraulic radius (R) 1.028025511 ft
conversion (C;) 1.486
Mannings roughness (n) 0.013

mean velocity (v) 12.21165129|ft/s
flow (Q) 113.3279719]cfs
Check using full pipe eqn: Q = 0.0006138 x (d"8/3 x
S70.5)/n where d is in inches
flow (Q)

mean velocity (v)

105.51 cfs
11.37 ft/s

Q25 36" Plastic -proposed
Mannings Calculator for Pipes more than 1/2 full
input value units

depth of water (y) ft
D (inches) 36 in
D (ft) 3 ft
R 1.5

0.951861509
6.914048289 ft2
7.996985697 ft

theta = 2arccos(R-D/R)
cross sectional area (A.)

wetted perimeter (P)

Pipe slope (S) 0.021 ft/ft
hydraulic radius (R ) 0.8645818 ft
conversion (C;) 1.486
Mannings roughness (n) 0.012

mean velocity (v) 16.28613149|ft/s
flow (Q) 112.6030996|cfs
Check using full pipe eqn: Q = 0.0006138 x (d"8/3 x
$70.5)/n where d is in inches
flow (Q)

mean velocity (v)

104.70 cfs
15.14 ft/s

Page 1of 4

NOTES
92.3% is pipe's most efficient floy

RCP mannings

OK, use 42" RCP

NOTES

check final plans

WT ADS Mannings

OK, use 36"



Kahle Drive Conveyance Design

Q25 30" RCP - Existing - 117 ft long
Mannings Calculator for Pipes more than 1/2 full

input

depth of water (y)

D (inches)

D (ft)

R

theta = 2arccos(R-D/R)
cross sectional area (A.)
wetted perimeter (P)
Pipe slope (S)

hydraulic radius (R)
conversion (C,)
Mannings roughness (n)
mean velocity (v)

flow (Q)

value units
—
30 in
2.5 ft
1.25
0
4.908738521 ft2
7.853981634 ft
0.048 ft/ft
0.625 ft
1.486
0.013
18.30695388|ft/s
89.8640497 |cfs

Q25 30" RCP - Existing - 215 ft long
Mannings Calculator for Pipes more than 1/2 full

input

depth of water (y)

D (inches)

D (ft)

R

theta = 2arccos(R-D/R)
cross sectional area (A.)
wetted perimeter (P)
Pipe slope (S)

hydraulic radius (R )
conversion (C,)
Mannings roughness (n)
mean velocity (v)

flow (Q)

value units
]
30 in
2.5 ft
1.25
0
4.908738521 ft2
7.853981634 ft
0.021 ft/ft
0.625 ft
1.486
0.013
12.10891181|ft/s
59.43948183|cfs

Q25 30" RCP - Existing - 10+184+106 ft long
Mannings Calculator for Pipes more than 1/2 full

input

depth of water (y)

D (inches)

D (ft)

R

theta = 2arccos(R-D/R)
cross sectional area (A.)
wetted perimeter (P)
Pipe slope (S)

hydraulic radius (R)
conversion (C,)
Mannings roughness (n)
mean velocity (v)

flow (Q)

value units
—
30 in
2.5 ft
1.25
0
4.908738521 ft2
7.853981634 ft
0.029 ft/ft
0.625 ft
1.486
0.013
14.22965818|ft/s
69.84967124|cfs

NOTES

NO

NOTES

NO

NOTES

NO

Q25 36" Plastic -proposed
Mannings Calculator for Pipes more than 1/2 full

input value units
depth of water (y) ft

D (inches) 36 in

D (ft) 3 ft

R 1.5

0.951861509
6.914048289 ft2
7.996985697 ft

theta = 2arccos(R-D/R)
cross sectional area (A.)

wetted perimeter (P)

Pipe slope (S) 0.024 ft/ft
hydraulic radius (R) 0.8645818 ft
conversion (C;) 1.486
Mannings roughness (n) 0.012
mean velocity (v) 17.41)ft/s
flow (Q) 120.38|cfs

Check using full pipe eqn: Q = 0.0006138 x (d"8/3 x
S70.5)/n where d is in inches
flow (Q)

mean velocity (v)

111.93 cfs
16.19 ft/s

Q25 36" Plastic -proposed
Mannings Calculator for Pipes more than 1/2 full

input value units
depth of water (y) ft

D (inches) 36 in

D (ft) 3 ft

R 1.5

0.951764499
6.914094103 ft2
7.997131212 ft

theta = 2arccos(R-D/R)
cross sectional area (A.)

wetted perimeter (P)

Pipe slope (S) 0.023 ft/ft
hydraulic radius (R ) 0.864571797 ft
conversion (C;) 1.486
Mannings roughness (n) 0.012

mean velocity (v) 17.0438953|ft/s
flow (Q) 117.843096|cfs
Check using full pipe eqn: Q = 0.0006138 x (d"8/3 x
$70.5)/n where d is in inches
flow (Q)

mean velocity (v)

109.57 cfs
15.85 ft/s

Q25 36" Plastic -proposed
Mannings Calculator for Pipes more than 1/2 full

input value units
depth of water (y) f't

D (inches) 36 in

D (ft) 3 ft

R 1.5

1.359347638
6.63926126 ft2
7.385756504 ft

theta = 2arccos(R-D/R)
cross sectional area (A.)

wetted perimeter (P)

Pipe slope (S) 0.031 ft/ft
hydraulic radius (R) 0.898927721 ft
conversion (C;) 1.486
Mannings roughness (n) 0.012

mean velocity (v) 20.30805164|ft/s
flow (Q) 134.8304605|cfs
Check using full pipe eqn: Q = 0.0006138 x (d"8/3 x
S70.5)/n where d is in inches
flow (Q)

mean velocity (v)

127.21 cfs
19.16 ft/s

Page 2 of 4

NOTES

WT ADS Mannings

OK, use 36" to match others

NOTES

WT ADS Mannings

OK, use 36" to match others

NOTES

WT ADS Mannings

OK, use 36" to match others



Kahle Drive Conveyance Design

Q25 24" RCP - Existing - 185 ft long
Mannings Calculator for Pipes more than 1/2 full

input value units
depth of water (y) ft

D (inches) 24 in

D (ft) 2 ft

R 1
theta = 2arccos(R-D/R) 0
cross sectional area (A.) 3.141592654 ft2
wetted perimeter (P) 6.283185307 ft
Pipe slope (S) 0.046 ft/ft
hydraulic radius (R) 0.5 ft
conversion (C,) 1.486
Mannings roughness (n) 0.013
mean velocity (v) 15.44428151|ft/s
flow (Q) 48.51964134|cfs

Q25 24" RCP - Existing - 90+179 ft long
Mannings Calculator for Pipes more than 1/2 full

input value units
depth of water (y) ft

D (inches) 24 in

D (ft) 2 ft

R 1
theta = 2arccos(R-D/R) 0
cross sectional area (A.) 3.141592654 ft2
wetted perimeter (P) 6.283185307 ft
Pipe slope (S) 0.014 ft/ft
hydraulic radius (R ) 0.5 ft
conversion (C,) 1.486
Mannings roughness (n) 0.013
mean velocity (v) 8.520259284|ft/s
flow (Q) 26.76718397 |cfs

NOTES

NO

NOTES

NO

Q25 36" Plastic -proposed
Mannings Calculator for Pipes more than 1/2 full

input value units
depth of water (y) ft

D (inches) 36 in

D (ft) 3 ft

R 1.5

theta = 2arccos(R-D/R) 2.601727062
cross sectional area (A.) 4,719913818 ft2

wetted perimeter (P) 5.522187368 ft
Pipe slope (S) 0.048 ft/ft
hydraulic radius (R) 0.854718158 ft
conversion (C;) 1.486
Mannings roughness (n) 0.012
mean velocity (v) 24.43468825|ft/s
flow (Q) 115.3296227|cfs

Check using full pipe eqn: Q = 0.0006138 x (d"8/3 x
S70.5)/n where d is in inches

flow (Q) 158.29 cfs
mean velocity (v) 33.54 ft/s

Q25 36" Plastic -proposed
Mannings Calculator for Pipes more than 1/2 full

input value units
depth of water (y) ft

D (inches) 36 in

D (ft) 3 ft

R 1.5

theta = 2arccos(R-D/R) 0.951774201
cross sectional area (A.) 6.914089522 ft2

wetted perimeter (P) 7.99711666 ft
Pipe slope (S) 0.018 ft/ft
hydraulic radius (R ) 0.864572797 ft
conversion (C;) 1.486
Mannings roughness (n) 0.012
mean velocity (v) 15.07792321|ft/s
flow (Q) 104.2501109]cfs

Check using full pipe eqn: Q = 0.0006138 x (d"8/3 x
$70.5)/n where d is in inches

flow (Q) 96.93 cfs
mean velocity (v) 14.02 ft/s

Page 3 of 4

NOTES

WT ADS Mannings

OK, use 36" to match others

NOTES

WT ADS Mannings

OK, use 36" to match others

because pipe is at upstream
end and 111.8 is too
conservative



Kahle Drive Conveyance Design

Page 4 of 4



Kahle Basin Calculations - Forebay Calculations

Forebay Calculations - Pipe Velocities and Scour value notes
Q25 (cfs)- from Table 2b of 2014 ECAM 111.80 ECAM 2014

Q100 (cfs)- from Table 2b of 2014 ECAM 178.40 ECAM 2014

Manning's n 0.012 ADS HDPE Specs

Pipe Diameter (f) 42 assume rock channel

Pipe Slope (ft/ft) 0.01

Area of Pipe 9.621127502|ft"2

Check using full pipe eqn: Q = 0.0006138 x (d"*8/3 x $*0.5)/n where d is in inches

flow (Q) 114.30|cfs

mean velocity (v) 11.88062401 [ft/s

length of flow 35| Calculating Scour using HEC 14

Froude number = v/(sqrt(g)*L) 0.353897336|subcritcal - no scour likely
scour time 14.7|min

Scour depth, sigma 1.87|sand,conservative
Scour depth, alpha 2.27|hecl4

Scour depth, Beta 0.39(hec14

Scour depth, theta 0.06[hec14

C(h), depth 1|no drop

C(s), depth 1.03[slope ~1.5%

Rc (ft) 0.875(D/4

hs (dissipator pool depth) 5.039951942|ft, conservative
Scour length, sigma 1.87|sand,conservative
Scour length, alpha 17.1|hecl4

Scour length, Beta 0.47|hecl4

Scour length, theta 0.1|hecl4

C(h), length 1|no drop

C(s), depth 1.03|slope ~1.5%

Rc 0.875(D/4

Ls (dissipator pool depth)

43.77854842

ft, conservative

Cutoff wall not necessary - scour depth of 5 ft at outlet a

nd length of 44' - forebay is 90' long

Forebay Calculations - Notch to Basin value notes

Q25 (cfs)- from Table 2b of 2014 ECAM 111.80 ECAM 2014

Q100 (cfs)- from Table 2b of 2014 ECAM 178.40 ECAM 2014

Length (ft)

Upper Elevation (ft)

Lower Elevation (ft)

Slope (ft/ft) 1.50% 1.5%

Channel Size: Trap

?? 'top, 25' bttm, 1 ft deep,

natural channel good condition, Appendix 19.A,
Lindeburgh: Civil Engineering Reference

Manning's n 0.025 Manual, Tenth Edition

Shape trapezoidal

Bottom Width (ft), b 25 assume rock channel

Side Slope (xH:1V) 3:1

angle of Incline, 6, degrees 18.40 1:1 = 45deg; 2:1 = 26.6deg; 3:1 = 18.4deg

wetted depth, d 1.00

P= Wetted Perimeter [ft] 20.40 b+ 2*(d/sin 0)

A= Cross sectional flow area [ft"2] 22.93 (b+(d/tanq))*d

R= Hydraulic Radius = A/P 1.12
velocity should be no more than 11 ft/s for
western interlock turfstone. Can be 23 ft/sec

Velocity [ft/sec] 7.9 for enviroflex

Maximum Q [cfs] 180.9 passes 100 year




Kahle Basin Outlet Structure and Overflow Sizing

proposed rock overflow from basin value notes

Q25 (cfs)- from Table 2b of 2014 ECAM 111.80 or could be up to 116.1 from HEC-HMS
Q100 (cfs)- from Table 2b of 2014 ECAM 178.40 or could be up to 178.5 from HEC-HMS
Length (ft)

Upper Elevation (ft)

Lower Elevation (ft)

Slope (ft/ft) 25.00% 4:1

Channel Size: Trap

42.5'top, 35' bttm, 1.25 ft deep

veg and stone channel; Appendix 19.A,
Lindeburgh: Civil Engineering Reference Manual,

Manning's n 0.035 Tenth Edition

Shape trapezoidal

Bottom Width (ft), b 35 assume rock channel

Side Slope (xH:1V) 3:1

angle of Incline, 6, degrees 18.40 1:1 =45deg; 2:1 = 26.6deg; 3:1 = 18.4deg
wetted depth, d 0.41

P= Wetted Perimeter [ft] 33.11 b+ 2*(d/sin 0)

A= Cross sectional flow area [ft*2] 14.00 (b+(d/tanqg))*d

R= Hydraulic Radius = A/P 0.42

Velocity [ft/sec] 12.0

Maximum Q_[cfs] 167.9 Exceeds 100 year with at least 1' freeboard
proposed rock overflow from basin value notes

Q25 (cfs)- from Table 2b of 2014 ECAM 111.80 or could be up to 116.1 from HEC-HMS
Q100 (cfs)- from Table 2b of 2014 ECAM 178.40 or could be up to 178.5 from HEC-HMS
Length of Weir (b or L) 35 Length of Weir

Cw 2.6 Weir Coeff 2.6 min

head (H) 0.85 still 0.4' freeboard

Q (cfs) 201.7041224 Q=CwlL(H)"3/2

check with Spillway Egn from Lindburg

91.33572205

Q = CssbH"3/2 where Cs is 3.33

too low, increase H

head (H)

1.25

check with Spillway Egn from Lindburg

162.8835767

still too low - increase width to 35

check with USBR 1987 Design of Small Dams

190.7645493

Q = CdLHd"3/2, where Cd is 3.9

Ok, using 1.25' of head

Outlet Structure - Rectangle value notes

Q25 (cfs)- from Table 2b of 2014 ECAM 111.80 or could be up to 116.1 from HEC-HMS
Q100 (cfs)- from Table 2b of 2014 ECAM 178.40 or could be up to 178.5 from HEC-HMS
Rectangular Inlet Box (B) 4 ft

Rectangular Inlet Box (D) 5 ft

Rectangular Inlet Box (L) 18 L = 2B + 2D for rectangle, but slanted so B+D
Cw 2.6 Weir Coeff 2.6 min - conservative

head (h) 0.1

gravitational constant 32.2

Q (cfs) 764.8471524 Q=CwlL(2gh)"3/2

cross sectional A of outlet 20 A0 = D*B

CO, orifice coeff 0.6 C0=0.6 for square edge

transition head

0.256410256

ht = COAQ/CwL, no orifice flow calculation
necessary

Outlet Structure - Standpipe value notes

Q25 (cfs)- from Table 2b of 2014 ECAM 111.80 or could be up to 116.1 from HEC-HMS
Q100 (cfs)- from Table 2b of 2014 ECAM 178.40 or could be up to 178.5 from HEC-HMS
Standpipe (D) 4 ft

Circular Standpipe (L) 12.57 L="PI()*D

Cw 2.6 Weir Coeff 2.6 min

head (h) 0.1

gravitational constant 32.2

Q (cfs) 533.9640434 Q=CwlL(2gh)"3/2

cross sectional A of outlet

12.56637061

A0 = D*B

CO, orifice coeff

0.6

C0=0.6 for square edge

transition head

0.230769231

ht = COAQ/CwL, no orifice flow calculation
necessary

Max pipe out OD 33.9 0.707 x ID of standpipe
Choose Rectangular Inlet Box for Pipe size of 30" (OD 36")

Manbhole Sizing value notes
60" ID MH, Max pipe out OD 42.4 0.707 x ID of standpipe

72" ID MH, Max pipe out OD 50.9 0.707 x ID of standpipe

Use 60" Manholes for all 36" HDPE pipes since OD is 42"




Kahle Basin Outlet Structure and Overflow Sizing

Overflow Pipe from Standpipe

| value

notes

CIRCULAR MANNINGS CALCULATOR FOR NON-PRESSURE FLOW

input value units
depth of water (y) 2.73|ft

D (inches) 36 in

D (ft) 3 ft

R 1.5

theta = 2arccos(R-D/R)

cross sectional area (A.)
wetted perimeter (P)
Pipe slope (S)

hydraulic radius (R)
conversion (C;)
Mannings roughness (n)
mean velocity (v)

flow (Q)

1.218770616

6.753477223
7.596622037
0.015
0.889010562
1.486
0.013

12.94371773

87.41510291

ft2
ft
ft/ft
ft

ft/s
cfs

volume exceeds 100 year flow of 3.7 cfs at 60% full

Check using full pipe egn: Q = 0.0006138 x (d"8/3 x S

0.5)/n where d is in inches

flow (Q) 81.68 cfs

mean velocity (v) 12.09484176|ft/s, fast!

Exit Loss (ft) 0.038645467|H = 1.0((V0”2/2g)-(Vd"2/2g))
Rock Dissipator Design - assume cohesionless soils value notes
length of flow 35| Calculating Scour using HEC 14
Froude number = v/(sqrt(g)*L) 0.360278406 |supercritical, <3

scour time 14.7[min

Scour depth, sigma 1.87|sand,conservative

Scour depth, alpha 2.27 |hecl4

Scour depth, Beta 0.39]|hecl4

Scour depth, theta 0.06|hecl4

C(h), depth 1|no drop

C(s), depth 1.03|slope ~1.5%

Rc 0.75(D/4

hs (dissipator pool depth) 6.0242698 [ft, conservative

Scour length, sigma 1.87|sand,conservative

Scour length, alpha 17.1|hec14

Scour length, Beta 0.47|hecl4

Scour length, theta 0.1|hec14

C(h), length 1|no drop

C(s), depth 1.03|slope ~1.5%

Rc 0.75(D/4

Ls (dissipator pool depth) 56.02282148|ft, conservative
Dissipator must be 6' deep by 30' long, see rock calcs for D50

Add'l Energy Dissipation with Willow Wattles

Could use an elliptical RCP that is equivalent of 36" round pipe

Height, ID 29]in
Width, ID 45[in
wall thickness 4.5]in
H, 0D 38lin
W, OD 54]in
Wi in feet 4.5|ft
Need 6' wide outlet box




SDR 35
Max diametric deflection 7.50% http://www.jmeagle.com/sites/default/files/TB06DepthofBurialforPVC.pdf
for SD/Sewer Pipes per jmeagle specs

Use modified lowa Equation to calc deflection
% Deflection = 0.1(W'+P)100/(0.149(PS)+0.061E')
W' (live load), 1' of cover 12.5[{H20
W' (live load), 2' of cover 5.56(H20
W' (live load), 3' of cover 4.17|H20
P (prism load or dead load), 1' of cover 0.76|choose soil weight of 110 Ibs/ft"3 - conservative
P (prism load or dead load), 2' of cover 1.53|choose soil weight of 110 lbs/ft"3 - conservative
P (prism load or dead load), 3' of cover 2.29|choose soil weight of 110 lbs/ft*3 - conservative
PS, pipe stiffness in PSI 46|for SDR 35
PS, pipe stiffness in PSI 35|for 42" ADS HDPE
E', modulus of soil reaction (PSI) 2000(for class 2 soils
" % deflection, 1' cover 1.029072|max deflection << 7.5%
2 % deflection, 2' cover 0.550235|max deflection << 7.5%
3 % deflection, 3' cover 0.501343|max deflection << 7.5%
§ % deflection, 1' cover 1.04233|max deflection << 7.5%
i % deflection, 2' cover 0.557324|max deflection << 7.5%
9: % deflection, 3' cover 0.507802|max deflection << 7.5%

min cover per Douglas County is 18" without a written certification



Rock Channel Sizing

Rock Channel Sizing

Project: Kahle Basin Project: Kahle Basin
Date: 2/15/2018 Date: 2/15/2018
Calculated by: MK Calculated by: MK
Emergency Overflow QOutlet Pipe
Inputs Value Unit Notes Input Value Unit Notes
Design Flow 174 |cfs 100 year storm Design Flow 174 |cfs 100 year storm
XSA 85(sq ft XS A 7.06858347|sq ft
q= 2.047058824|cu ft/sec ft q= 24.6159645 |cu ft/sec ft
Vavg 11.8|ft/sec from overflow calculations Vavg 13|ft/sec higher than channel calcs
g 32.2|ft/sec”2 g 32.2|ft/secr2
S 0.25|ft/ft S 0.25|ft/ft
2. Egns to Calculate particle size 2. Egns to Calculate particle size
USACE Riprap Design USACE Riprap Design
developed for: slope (2 to 20%) developed for: slope (2 to 20%)
low unit discharge? low unit discharge?
D30 = (1.95570.555(1.3q)"(2/3))/g"1/3 D30 =(1.955”0.555(1.3q)"(2/3))/g"1/3
D30= 0.18 D30= 0.93
D50 = 1.22D50 = 0.22 D50 =1.22D50 = 1.13
D84 = 1.5D30 D84 =1.5D30
D84 = 0.26 D84 = 1.39
NRCS, 2001 NRCS, 2001
D50weir = 2 x D50riprap D50weir = 2 x D50riprap
D100weir = 2 x D50weir D100weir = 2 x D50weir
D50min-weir = 0.75 x D50riprap D50min-weir = 0.75 x D50riprap
D50weir = 0.43 D50weir = 2.26
D100weir = 0.86 D100weir = 4.52
D50min-weir = 0.32 D50min-weir = 1.69
Isbash (1936) Isbash (1936)
rounded stones in running water rounded stones in running water
Dmin = VA2/(1.479g((SGs-SGw)/SQw)) Dmin = VA2/(1.479g((SGs-SGw)/SQw))
SG (spec gravity) 2.65 SG (spec gravity) 2.65
C= 0.86 turbulent C= 0.86 turbulent
Dmin = 1.77 ft Dmin = 2.15 ft
Costa (1983) Costa (1983)
empirical, CO front range streams empirical, CO front range streams
Dmin = (Vavg/9.571)*2.05 Dmin = (Vavg/9.571)72.05
Dmin = 1.54 ft Dmin = 1.87 ft
Average = 0.97 Average = 1.78

County Specs dictate Class 300 Riprap, D50 = 12"
Choose Class 550 rock for both for simplicity

County Specs dictate Class 550 Riprap, D50 = 24"

1) Natural Resources Conservation Service. 2001. Design of Rock Weirs. Technical Notes - Engineering - No. 13, U.S. Department of Agriculture, Boise, ID. 6 pp.
2) USACE. 1994. Hydraulic Design for Flood Control Channels, EM-1110-2-1601




