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Appendix 1 
 

LOCATION AND VICINITY MAP 
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 3.2 Routing of Off-Site Flows and Location of Drainage Facilities 

 
Proposed trapezoidal channel drainage facility improvements VCC and the existing ACC 
improvements constructed with Blackstone Ranch – Phase 1, have been designed to 
accommodate and convey the 100-year 24-hour peak flow with 1 foot of free board.  
Reference Appendix 6, “Proposed Open Channels” prepared by Kimley-Horn for the 
location of the channels traversing and located downstream of the subject property with 
respect to the 137 lot subdivision and proposed channel configuration based on the 
following design parameters: 
 
The VCC channel will flow from east of the project site to the swale adjacent to US Route 
395.  The cross section for VCC is an earthen, open, 5-foot deep trapezoidal channel, with 
a top width of 30’, bottom width of 6’ and 3:1 side slopes.  
 
ACC drainage facilities flows from the intersection of Robinson Road and Saliman east to 
the swale adjacent to US Route 395.  ACC is either an earthen, open, 5-foot deep 
trapezoidal channel, with a top width of 34’, bottom width of 6’ and 3:1 side slopes.  
 

 3.3 Floodplain Modifications 
 
The proposed channels and grading of the subject property has been designed to adhere to 
the 1 to 1 compensation of the displacement of the volume due to proposed construction in 
the floodplain.  The channel design presented in the Master Drainage Study and findings 
summarized in Appendix 6 denotes proposed water surface elevation (WSE) in the 
trapezoidal channels.  The finished floor elevations (FFE) have been established at a 
minimum of 2 feet above the respective watershed designated BFE.   

 
3.4 Mitigation Measures 

 
The new Carson City Drainage Manual became effective July 1, 2021. The new manual 
updates the drainage and stormwater management requirements for new residential 
developments. Low Impact Development (“LID”) practices and Best Management 
Practices (“BMP”) shall be implemented to identify storm water mitigation measures 
intended to control erosion and storm water pollution as close to the source as possible. 
Potential sources of pollution shall be infiltrated, evapotranspired, captured and used, 
and/or treated through LID measures to mitigate adverse impact to downstream and 
adjacent properties.   
 
Storm drains are designed to either the 10- and 100-year, 24-hour storm event and maintain 
a dry lane in the road.  HGL storm drains are to be 1’ below final grade.  Dry lane 
calculations are provided in the Appendix 7. 
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Appendix 7 details the Infiltration Basins Vegetated Swales utilized in the grading plan to 
minimize stormwater pollution.  The first 0.5” of runoff from the impervious areas are 
infiltrated and/or retained for an extended period (25-hours) in an area north of Ash Creek 
Canyon, south of Vicee Canyon and in open areas adjacent to Hwy 395.  The design 
parameters of in the areas of the subdivision utilized for LID adhere to the following 
required specifications, referenced in Appendix 7 from the updated Carson City Manual.   
 
1. Infiltration Basin  

• 3:1 Side Slopes 
• 1’ Freeboard 

 
2. Vegetated Swales 

• 200’ Minimum Length 
• 2-10 Bottom Width 
• 1% - 5% Channel Slope 
• Trapezoidal Geometry 
• 3:1 Side Slopes 

 
The open areas of the site and grading patterns have been revised since implementation of 
the manual so that there is no direct runoff from impervious areas and infiltration areas are 
at a minimum designed to treat or retain the following treatment volumes or water quality 
flow rate:   
 
Water Quality Treatment Volume =  

𝐖𝐐𝐯 ൌ  (P*Rv*A)/12 
  where Rv = 0.05 + 0.009*I 
 P = the 90th percentile precipitation depth 
 I = percent of basin impervious area 
 A = drainage area (ft^2) 
 

4 CONCLUSION 
 

The proposed design of the 137 lot subdivision has been configured utilizing the parameters and 
on-/ off-site basins established in the Master Drainage Study as well designed in accordance with 
CCMC, FEMA and the recently implemented Carson City Drainage Manual standards.  Adherence 
to the Master Drainage Study and recently adopted detention design and LID consideration for 
planning utilizing proposed drainage facilities that will convey and accommodate required design 
parameters, hence mitigating adverse storm water conditions and impact on downstream properties.   
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Appendix 6 
 

DRAINAGE FACILITIES (OPEN CHANNELS) 
Prepared by:  Kimley Horn 
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Appendix 7 
 
 

CARSON CITY DRAINAGE MANUAL UPDATE, JULY 1, 2021 
 

INFILTRATION BASIN, INFILTRATION TRENCH AND VEGETATED SWALE 
SPECIFICATIONS 

 
DRY LANE CALCULATIONS 
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Exhibit 3 
 

GRADING AND DRAINAGE PLAN 
Prepared by:  The Red Ltd 

  



LOT 35
3501 SF

LOT 37
3697 SF

LOT 46
4504 SF

LOT 55
5100 SF

LOT 54
3502 SF

LOT 36
4502 SF

LOT 34
3501 SF

LOT 33
3500 SF

LOT 32
3502 SFLOT 41

4500 SF
LOT 39
3609 SF

LOT 38
3614 SF

LOT 40
3504 SF

LOT 30
3654 SF

LOT 31
3549 SF

LOT 28
3689 SF

LOT 27
3699 SF

LOT 26
3709 SF

LOT 25
3598 SF

LOT 29
3672 SF

LOT 43
4500 SF

LOT 44
4500 SF

LOT 49
4504 SF

LOT 47
4504 SF

LOT 48
4504 SF LOT 52

4504 SF
LOT 50
4504 SF

LOT 51
4504 SF

LOT 53
4504 SF

LOT 42
4500 SF

LOT 45
4617 SF

7272 S EL CAPITAN WAY
SUITE 2

REAL ESTATE
ENGINEERING
DEVELOPMENT

R

E

D  | 

 | 

www.theredltd.com
(702) 528-7804 office

 | 

Las Vegas, NV  89148

BLACKSTONE DEVELOPMENT
GROUP
439 PLUMB LANE
RENO, NV 89509
CONTACT: JOSHUA MYERS
PHONE: (775) 352-4200

C:\Users\maryali\Desktop\Blackstone Ranch North\04-LMPN-GRAD.dwg, 11/3/2021 10:18:56 AM, _DWG To PDF.pc3

AutoCAD SHX Text
4625.6

AutoCAD SHX Text
4630.8

AutoCAD SHX Text
4630.6

AutoCAD SHX Text
4631.3

AutoCAD SHX Text
4631.3

AutoCAD SHX Text
4631.3

AutoCAD SHX Text
4632.6

AutoCAD SHX Text
4632.7

AutoCAD SHX Text
4632.4

AutoCAD SHX Text
4631.5

AutoCAD SHX Text
4630.8

AutoCAD SHX Text
4631.6

AutoCAD SHX Text
4631.7

AutoCAD SHX Text
4632.2

AutoCAD SHX Text
4635.3

AutoCAD SHX Text
4635.3

AutoCAD SHX Text
4634.4

AutoCAD SHX Text
4633.5

AutoCAD SHX Text
4632.8

AutoCAD SHX Text
4632.2

AutoCAD SHX Text
4633.5

AutoCAD SHX Text
4633.2

AutoCAD SHX Text
4634.6

AutoCAD SHX Text
4634.6

AutoCAD SHX Text
4635.6

AutoCAD SHX Text
4635.1

AutoCAD SHX Text
4634.7

AutoCAD SHX Text
4636.5

AutoCAD SHX Text
4635.6

AutoCAD SHX Text
4634.6

AutoCAD SHX Text
4635.1

AutoCAD SHX Text
I-580

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
4640

AutoCAD SHX Text
4645

AutoCAD SHX Text
4650

AutoCAD SHX Text
4650

AutoCAD SHX Text
N89%%D03'58"W 846.98' PL

AutoCAD SHX Text
N28%%D03'02"W 352.39' PL

AutoCAD SHX Text
N23%%D16'47"W 159.48' PL

AutoCAD SHX Text
APN: 008-152-26

AutoCAD SHX Text
GOLD DUST CARSON CITY LLC

AutoCAD SHX Text
LU: MIXED-USE COMMERCIAL

AutoCAD SHX Text
ZONING: MFA/GC

AutoCAD SHX Text
APN: 008-152-25

AutoCAD SHX Text
PROPCO CARSON I LLC

AutoCAD SHX Text
ZONING: MFA/GC

AutoCAD SHX Text
APN: 010-041-52

AutoCAD SHX Text
MYERS FAMILY EXEMPT TR 3/16/17

AutoCAD SHX Text
LU: MIXED-USE COMMERIAL

AutoCAD SHX Text
ZONING: GC

AutoCAD SHX Text
I-580

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
LU: MIXED-USE COMMERCIAL

AutoCAD SHX Text
N00%%D36'46"E 735.25' PL

AutoCAD SHX Text
WETLANDS TO BE PRESERVED IN PLACE

AutoCAD SHX Text
2.49 ACRES

AutoCAD SHX Text
NOT A PART

AutoCAD SHX Text
A

AutoCAD SHX Text
CX0

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
BFE=28.94

AutoCAD SHX Text
BFE=28.94

AutoCAD SHX Text
(35)

AutoCAD SHX Text
EG

AutoCAD SHX Text
(34)

AutoCAD SHX Text
EG

AutoCAD SHX Text
(33)

AutoCAD SHX Text
EG

AutoCAD SHX Text
(32)

AutoCAD SHX Text
EG

AutoCAD SHX Text
0.44%%%

AutoCAD SHX Text
0.52%%%

AutoCAD SHX Text
HARVEY ST

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
MONROE AVE

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
MONROE ST

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
D

AutoCAD SHX Text
CX0

AutoCAD SHX Text
35.77

AutoCAD SHX Text
GB/FG

AutoCAD SHX Text
36.02

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.52%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
33.56

AutoCAD SHX Text
FG

AutoCAD SHX Text
FF=35.4

AutoCAD SHX Text
FF=35.2

AutoCAD SHX Text
FF=35.0

AutoCAD SHX Text
FF=34.7

AutoCAD SHX Text
FF=34.5

AutoCAD SHX Text
FF=34.3

AutoCAD SHX Text
FF=34.1

AutoCAD SHX Text
FF=33.9

AutoCAD SHX Text
FF=33.7

AutoCAD SHX Text
FF=36.8

AutoCAD SHX Text
FF=36.1

AutoCAD SHX Text
FF=35.9

AutoCAD SHX Text
FF=34.2

AutoCAD SHX Text
FF=34.0

AutoCAD SHX Text
FF=33.7

AutoCAD SHX Text
FF=33.5

AutoCAD SHX Text
FF=33.5

AutoCAD SHX Text
FF=33.9

AutoCAD SHX Text
FF=34.0

AutoCAD SHX Text
FF=34.1

AutoCAD SHX Text
FF=34.0

AutoCAD SHX Text
FF=33.9

AutoCAD SHX Text
FF=33.7

AutoCAD SHX Text
FF=33.5

AutoCAD SHX Text
FF=33.3

AutoCAD SHX Text
33.02

AutoCAD SHX Text
FG

AutoCAD SHX Text
35.40

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
SD DI

AutoCAD SHX Text
29.15RIM

AutoCAD SHX Text
26.00

AutoCAD SHX Text
INV

AutoCAD SHX Text
26.50INV

AutoCAD SHX Text
15" RCP SD

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
34.87

AutoCAD SHX Text
FG

AutoCAD SHX Text
31.97

AutoCAD SHX Text
LP/FG

AutoCAD SHX Text
1%%%

AutoCAD SHX Text
FF=36.6

AutoCAD SHX Text
FF=36.4

AutoCAD SHX Text
FF=36.3

AutoCAD SHX Text
FF=36.0

AutoCAD SHX Text
32.84

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
1%%%

AutoCAD SHX Text
31.39FL

AutoCAD SHX Text
31.89TC

AutoCAD SHX Text
XDRAIN

AutoCAD SHX Text
SW

AutoCAD SHX Text
FG

AutoCAD SHX Text
32.34

AutoCAD SHX Text
FF=34.2

AutoCAD SHX Text
30.00FL

AutoCAD SHX Text
SPILLWAY

AutoCAD SHX Text
31.00FL

AutoCAD SHX Text
31.50TC

AutoCAD SHX Text
XDRAIN

AutoCAD SHX Text
SW

AutoCAD SHX Text
4631

AutoCAD SHX Text
4628

AutoCAD SHX Text
4628

AutoCAD SHX Text
4631

AutoCAD SHX Text
FF=35.7

AutoCAD SHX Text
178.54' PL

AutoCAD SHX Text
N89°23'14"W  496.08' PL

AutoCAD SHX Text
S60°10'46"W  207.79' PL

AutoCAD SHX Text
S30°15'46"E

AutoCAD SHX Text
280.49' PL

AutoCAD SHX Text
633.55' PL

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
INFILTRATION BASIN

AutoCAD SHX Text
VEGETATED SWALE

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
 OF 19

AutoCAD SHX Text
CHECKED BY

AutoCAD SHX Text
DESIGNED BY

AutoCAD SHX Text
PCI JOB NO.

AutoCAD SHX Text
DRAWN BY

AutoCAD SHX Text
SHT

AutoCAD SHX Text
DATE

AutoCAD SHX Text
NEVADA

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
BLACKSTONE RANCH NORTH

AutoCAD SHX Text
CARSON CITY

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
2021 11 03

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
LMPN

AutoCAD SHX Text
KEY MAP

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
CX.1

AutoCAD SHX Text
CX.3

AutoCAD SHX Text
SPINE RD

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
1 inch =     ft.

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
40

AutoCAD SHX Text
20

AutoCAD SHX Text
NTS

AutoCAD SHX Text
CX.2

AutoCAD SHX Text
ROBINSON ST

AutoCAD SHX Text
I-580

AutoCAD SHX Text
GRADING PLAN (1 OF 4)

AutoCAD SHX Text
9

AutoCAD SHX Text
CG1

AutoCAD SHX Text
CX.4

AutoCAD SHX Text
CX.4

AutoCAD SHX Text
MATCHLINE SHEET CG2



LOT 65
5160 SF

LOT 74
4600 SF

LOT 85
4500 SF

LOT 84
4500 SF

LOT 79
3801 SF

LOT 100
4149 SF

LOT 99
3500 SF

LOT 94
3500 SF

LOT 89
3501 SF

LOT 90
3500 SF

LOT 91
3500 SF

LOT 92
3500 SF

LOT 98
3500 SF

LOT 97
3500 SF

LOT 96
3500 SF

LOT 101
5154 SF

LOT 112
4673 SF

LOT 110
4500 SF

LOT 109
4500 SF

LOT 108
4500 SF

LOT 107
4500 SF

LOT 106
4500 SF

LOT 95
3500 SF

LOT 104
4500 SF

LOT 103
4500 SF

LOT 93
3500 SF

LOT 105
4500 SF

LOT 75
5495 SF

LOT 102
4500 SF

LOT 67
3509 SF

LOT 70
3527 SF

LOT 69
3521 SF

LOT 66
3503 SF

LOT 21
4665 SF

LOT 22
4625 SF

LOT 88
4572 SF

LOT 111
4524 SF

LOT 82
4949 SF

LOT 24
3835 SF

LOT 23
3715 SF

LOT 71
4003 SF

LOT 72
3530 SF

LOT 73
3513 SFLOT 68

3515 SF

LOT 81
3500 SF

LOT 77
3617 SF

LOT 76
3603 SFLOT 78

4002 SF

LOT 56
4522 SF

LOT 64
4522 SF

LOT 63
4522 SF

LOT 62
4522 SF

LOT 61
4522 SF

LOT 60
4522 SF

LOT 59
4522 SF

LOT 58
4522 SF

LOT 57
4522 SF

LOT 80
3500 SF

LOT 86
4514 SF

LOT 13
3600 SF

LOT 14
3587 SF

LOT 15
3525 SF

LOT 16
3644 SF

LOT 17
3516 SF

LOT 10
3500 SF

LOT 18
3647 SF

LOT 11
3576 SF

LOT 19
3602 SF

LOT 12
3587 SF

LOT 20
3565 SF

LOT 5712
3500 SF

LOT 83
3500 SF

LOT 87
5020 SF

7272 S EL CAPITAN WAY
SUITE 2

REAL ESTATE
ENGINEERING
DEVELOPMENT

R

E

D  | 

 | 

www.theredltd.com
(702) 528-7804 office

 | 

Las Vegas, NV  89148

BLACKSTONE DEVELOPMENT
GROUP
439 PLUMB LANE
RENO, NV 89509
CONTACT: JOSHUA MYERS
PHONE: (775) 352-4200

C:\Users\maryali\Desktop\Blackstone Ranch North\04-LMPN-GRAD.dwg, 11/3/2021 10:19:24 AM, _DWG To PDF.pc3

AutoCAD SHX Text
4631.8

AutoCAD SHX Text
4631.4

AutoCAD SHX Text
4631.5

AutoCAD SHX Text
4631.4

AutoCAD SHX Text
4630.3

AutoCAD SHX Text
4630.1

AutoCAD SHX Text
4630.1

AutoCAD SHX Text
4630.2

AutoCAD SHX Text
4630.4

AutoCAD SHX Text
4629.9

AutoCAD SHX Text
4629.5

AutoCAD SHX Text
4629.4

AutoCAD SHX Text
4629.6

AutoCAD SHX Text
4629.5

AutoCAD SHX Text
4629.6

AutoCAD SHX Text
4629.4

AutoCAD SHX Text
4631.7

AutoCAD SHX Text
4632.2

AutoCAD SHX Text
4630.7

AutoCAD SHX Text
4630.4

AutoCAD SHX Text
4630.9

AutoCAD SHX Text
4629.7

AutoCAD SHX Text
4629.4

AutoCAD SHX Text
4632.6

AutoCAD SHX Text
4631.5

AutoCAD SHX Text
4631.6

AutoCAD SHX Text
4632.7

AutoCAD SHX Text
4632.3

AutoCAD SHX Text
4633.3

AutoCAD SHX Text
4633.2

AutoCAD SHX Text
4633.4

AutoCAD SHX Text
4632.4

AutoCAD SHX Text
4632.2

AutoCAD SHX Text
4633.3

AutoCAD SHX Text
4633.4

AutoCAD SHX Text
4634.7

AutoCAD SHX Text
4634.7

AutoCAD SHX Text
4634.3

AutoCAD SHX Text
4635.6

AutoCAD SHX Text
4635.1

AutoCAD SHX Text
4636.4

AutoCAD SHX Text
4633.7

AutoCAD SHX Text
4633.6

AutoCAD SHX Text
4633.6

AutoCAD SHX Text
4633.2

AutoCAD SHX Text
4632.3

AutoCAD SHX Text
4630

AutoCAD SHX Text
4635

AutoCAD SHX Text
4625

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4635

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4625

AutoCAD SHX Text
4630

AutoCAD SHX Text
4625

AutoCAD SHX Text
L=292.99''

AutoCAD SHX Text
R=1471.50'

AutoCAD SHX Text
Δ=11%%D24'29"

AutoCAD SHX Text
N00%%D36'46"E 735.25' PL

AutoCAD SHX Text
I-580

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
N03%%D12'48"W 266.24' PL

AutoCAD SHX Text
Δ=23%%D05'01"

AutoCAD SHX Text
R=2140.00'

AutoCAD SHX Text
L=862.17'

AutoCAD SHX Text
PL

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
A

AutoCAD SHX Text
CX0

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4633

AutoCAD SHX Text
4630

AutoCAD SHX Text
4631

AutoCAD SHX Text
4630

AutoCAD SHX Text
4634

AutoCAD SHX Text
4632

AutoCAD SHX Text
4632

AutoCAD SHX Text
BFE=32.36

AutoCAD SHX Text
BFE=31.76

AutoCAD SHX Text
BFE=30.52

AutoCAD SHX Text
BFE=29.36

AutoCAD SHX Text
BFE=29.06

AutoCAD SHX Text
BFE=28.81

AutoCAD SHX Text
BFE=28.94

AutoCAD SHX Text
BFE=28.94

AutoCAD SHX Text
34.26

AutoCAD SHX Text
LP/FG

AutoCAD SHX Text
35.96

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
0.68%%%

AutoCAD SHX Text
0.5%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
34.71

AutoCAD SHX Text
FG

AutoCAD SHX Text
32.87

AutoCAD SHX Text
FG

AutoCAD SHX Text
32.25

AutoCAD SHX Text
0.49%%%

AutoCAD SHX Text
0.49%%%

AutoCAD SHX Text
0.49%%%

AutoCAD SHX Text
0.49%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
34.22

AutoCAD SHX Text
FG

AutoCAD SHX Text
33.82

AutoCAD SHX Text
FG

AutoCAD SHX Text
29.50

AutoCAD SHX Text
FL

AutoCAD SHX Text
32.93

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.5%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.5%%%

AutoCAD SHX Text
FF=37.5

AutoCAD SHX Text
FF=36.5

AutoCAD SHX Text
FF=36.7

AutoCAD SHX Text
FF=36.7

AutoCAD SHX Text
FF=36.5

AutoCAD SHX Text
FF=36.3

AutoCAD SHX Text
FF=36.0

AutoCAD SHX Text
FF=35.8

AutoCAD SHX Text
FF=35.5

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
MATTERHORN LANE

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
DOLLY AVE

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
KONA AVE

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
HARVEY ST

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
COMMUNITY

AutoCAD SHX Text
CENTER

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
DIME AVE

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
DEVIN AVE

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.5

AutoCAD SHX Text
FF=35.6

AutoCAD SHX Text
FF=35.5

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
FF=34.9

AutoCAD SHX Text
FF=34.8

AutoCAD SHX Text
FF=34.6

AutoCAD SHX Text
FF=34.5

AutoCAD SHX Text
FF=34.2

AutoCAD SHX Text
35.46

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
0.52%%%

AutoCAD SHX Text
0.52%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
FF=34.9

AutoCAD SHX Text
FF=34.7

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.55%%%

AutoCAD SHX Text
FF=36.6

AutoCAD SHX Text
FF=36.8

AutoCAD SHX Text
FF=37.0

AutoCAD SHX Text
FF=37.2

AutoCAD SHX Text
FF=37.4

AutoCAD SHX Text
FF=37.6

AutoCAD SHX Text
FF=37.8

AutoCAD SHX Text
FF=38.0

AutoCAD SHX Text
FF=38.2

AutoCAD SHX Text
FF=38.1

AutoCAD SHX Text
FF=37.9

AutoCAD SHX Text
FF=37.7

AutoCAD SHX Text
FF=38.0

AutoCAD SHX Text
FF=37.8

AutoCAD SHX Text
FF=37.5

AutoCAD SHX Text
FF=37.3

AutoCAD SHX Text
FF=36.1

AutoCAD SHX Text
FF=35.9

AutoCAD SHX Text
0.5%%%

AutoCAD SHX Text
0.61%%%

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
FF=34.9

AutoCAD SHX Text
FF=34.7

AutoCAD SHX Text
FF=34.6

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
33.85

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
0.44%%%

AutoCAD SHX Text
31.58

AutoCAD SHX Text
LP/FG

AutoCAD SHX Text
FF=33.2

AutoCAD SHX Text
FF=35.4

AutoCAD SHX Text
FF=35.2

AutoCAD SHX Text
FF=35.0

AutoCAD SHX Text
FF=34.7

AutoCAD SHX Text
FF=34.5

AutoCAD SHX Text
FF=34.3

AutoCAD SHX Text
FF=34.1

AutoCAD SHX Text
FF=33.9

AutoCAD SHX Text
FF=33.7

AutoCAD SHX Text
FF=33.2

AutoCAD SHX Text
FF=33.4

AutoCAD SHX Text
FF=33.5

AutoCAD SHX Text
0.68%%%

AutoCAD SHX Text
0.55%%%

AutoCAD SHX Text
36.84

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
FG

AutoCAD SHX Text
FF=33.5

AutoCAD SHX Text
FF=33.8

AutoCAD SHX Text
FF=34.0

AutoCAD SHX Text
FF=34.2

AutoCAD SHX Text
FF=34.4

AutoCAD SHX Text
FF=34.6

AutoCAD SHX Text
FF=34.9

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
LP/FG

AutoCAD SHX Text
34.58

AutoCAD SHX Text
FG

AutoCAD SHX Text
35.00

AutoCAD SHX Text
33.47

AutoCAD SHX Text
33.55

AutoCAD SHX Text
FG

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
34.22

AutoCAD SHX Text
35.24

AutoCAD SHX Text
FG

AutoCAD SHX Text
35.19

AutoCAD SHX Text
FG

AutoCAD SHX Text
FF=36.4

AutoCAD SHX Text
FF=34.9

AutoCAD SHX Text
FF=34.6

AutoCAD SHX Text
FF=34.7

AutoCAD SHX Text
FF=34.5

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
FF=34.9

AutoCAD SHX Text
FF=34.6

AutoCAD SHX Text
FG

AutoCAD SHX Text
32.25

AutoCAD SHX Text
31.67FL

AutoCAD SHX Text
32.17TC

AutoCAD SHX Text
XDRAIN

AutoCAD SHX Text
SW

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
35.00

AutoCAD SHX Text
FG

AutoCAD SHX Text
31.00FL

AutoCAD SHX Text
31.50TC

AutoCAD SHX Text
XDRAIN

AutoCAD SHX Text
SW

AutoCAD SHX Text
4631

AutoCAD SHX Text
4628

AutoCAD SHX Text
4628

AutoCAD SHX Text
4631

AutoCAD SHX Text
SW

AutoCAD SHX Text
XDRAIN

AutoCAD SHX Text
32.45FL

AutoCAD SHX Text
32.95TC

AutoCAD SHX Text
TW=32.00

AutoCAD SHX Text
28.50

AutoCAD SHX Text
INV

AutoCAD SHX Text
SDDI

AutoCAD SHX Text
30.50RIM

AutoCAD SHX Text
28.64INV

AutoCAD SHX Text
4633

AutoCAD SHX Text
4630

AutoCAD SHX Text
4632

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4633

AutoCAD SHX Text
556.71' PL

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
RECREATIONAL

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
INFILTRATION BASIN

AutoCAD SHX Text
INFILTRATION BASIN

AutoCAD SHX Text
INFILTRATION BASIN

AutoCAD SHX Text
33.03

AutoCAD SHX Text
LP/FG

AutoCAD SHX Text
FG

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
N14%%D37'17"W 192.56' PL

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
VICEE CANYON

AutoCAD SHX Text
REFER TO IMPROVEMENT PLANS FOR

AutoCAD SHX Text
LRN SPA FLOOD CONTROL CHANNELS

AutoCAD SHX Text
 OF 19

AutoCAD SHX Text
CHECKED BY

AutoCAD SHX Text
DESIGNED BY

AutoCAD SHX Text
PCI JOB NO.

AutoCAD SHX Text
DRAWN BY

AutoCAD SHX Text
SHT

AutoCAD SHX Text
DATE

AutoCAD SHX Text
NEVADA

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
BLACKSTONE RANCH NORTH

AutoCAD SHX Text
CARSON CITY

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
2021 11 03

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
LMPN

AutoCAD SHX Text
KEY MAP

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
CX.1

AutoCAD SHX Text
CX.3

AutoCAD SHX Text
SPINE RD

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
1 inch =     ft.

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
40

AutoCAD SHX Text
20

AutoCAD SHX Text
NTS

AutoCAD SHX Text
CX.2

AutoCAD SHX Text
ROBINSON ST

AutoCAD SHX Text
I-580

AutoCAD SHX Text
GRADING PLAN (2 OF 4)

AutoCAD SHX Text
10

AutoCAD SHX Text
CG2

AutoCAD SHX Text
MATCHLINE SHEET CG2

AutoCAD SHX Text
CX.4

AutoCAD SHX Text
CX.4

AutoCAD SHX Text
MATCHLINE SHEET CG3

AutoCAD SHX Text
MATCHLINE SHEET CG3



LOT 1
4599 SF

LOT 114
4500 SF LOT 122

4500 SF

LOT 115
4500 SF

LOT 123
6138 SF

LOT 116
4500 SF

LOT 124
4249 SF

LOT 117
4500 SF

LOT 118
4500 SF

LOT 119
4500 SF

LOT 120
4500 SF

LOT 113
5152 SF LOT 121

4500 SF

LOT 125
3739 SF

LOT 136
4568 SF

LOT 134
4568 SF

LOT 135
4568 SF

LOT 137
4565 SF LOT 133

4569 SF

LOT 126
3562 SF

LOT 127
6791 SFLOT 128

3815 SFLOT 130
3554 SF

LOT 131
4569 SF

LOT 132
4569 SF

LOT 129
3554 SF

LOT 9
3544 SF

LOT 8
3587 SF

LOT 7
3588 SF

LOT 6
3593 SF

LOT 5
3659 SF

LOT 4
3529 SF

LOT 3
3594 SF

LOT 2
3598 SF

7272 S EL CAPITAN WAY
SUITE 2

REAL ESTATE
ENGINEERING
DEVELOPMENT

R

E

D  | 

 | 

www.theredltd.com
(702) 528-7804 office

 | 

Las Vegas, NV  89148

BLACKSTONE DEVELOPMENT
GROUP
439 PLUMB LANE
RENO, NV 89509
CONTACT: JOSHUA MYERS
PHONE: (775) 352-4200

C:\Users\maryali\Desktop\Blackstone Ranch North\04-LMPN-GRAD.dwg, 11/3/2021 10:19:43 AM, _DWG To PDF.pc3

AutoCAD SHX Text
4630.3

AutoCAD SHX Text
4631.6

AutoCAD SHX Text
4632.3

AutoCAD SHX Text
4631.5

AutoCAD SHX Text
4631.3

AutoCAD SHX Text
4631.4

AutoCAD SHX Text
4631.5

AutoCAD SHX Text
4631.2

AutoCAD SHX Text
4630.3

AutoCAD SHX Text
4630.9

AutoCAD SHX Text
4632.3

AutoCAD SHX Text
4631.6

AutoCAD SHX Text
4631.8

AutoCAD SHX Text
4633.3

AutoCAD SHX Text
4633.4

AutoCAD SHX Text
4632.9

AutoCAD SHX Text
4632.7

AutoCAD SHX Text
4633.5

AutoCAD SHX Text
4633.4

AutoCAD SHX Text
4634.6

AutoCAD SHX Text
4633.3

AutoCAD SHX Text
4632.5

AutoCAD SHX Text
4632.2

AutoCAD SHX Text
4632.6

AutoCAD SHX Text
4632.5

AutoCAD SHX Text
4632.9

AutoCAD SHX Text
4633.4

AutoCAD SHX Text
I-580

AutoCAD SHX Text
I-580

AutoCAD SHX Text
4625

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4625

AutoCAD SHX Text
4630

AutoCAD SHX Text
4635

AutoCAD SHX Text
4625

AutoCAD SHX Text
4630

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
4625

AutoCAD SHX Text
4630

AutoCAD SHX Text
4625

AutoCAD SHX Text
Δ=23%%D05'01"

AutoCAD SHX Text
R=2140.00'

AutoCAD SHX Text
L=862.17'

AutoCAD SHX Text
PL

AutoCAD SHX Text
N19%%D52'13"E 537.06' PL

AutoCAD SHX Text
C1

AutoCAD SHX Text
PL

AutoCAD SHX Text
L1

AutoCAD SHX Text
PL

AutoCAD SHX Text
C2

AutoCAD SHX Text
PL

AutoCAD SHX Text
L3

AutoCAD SHX Text
PL

AutoCAD SHX Text
N00%%D33'19"E 557.33' PL

AutoCAD SHX Text
APN: 010-041-40

AutoCAD SHX Text
RD LOMPA LLC

AutoCAD SHX Text
LU: MEDIUM DENSITY RESIDENTIAL

AutoCAD SHX Text
ZONING: SF6

AutoCAD SHX Text
I-580

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
10.10 ACRE PARK SITE

AutoCAD SHX Text
A

AutoCAD SHX Text
CX0

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
BFE=28.94

AutoCAD SHX Text
BFE=31.82

AutoCAD SHX Text
BFE=31.42

AutoCAD SHX Text
BFE=31.01

AutoCAD SHX Text
BFE=30.63

AutoCAD SHX Text
BFE=30.46

AutoCAD SHX Text
BFE=30.40

AutoCAD SHX Text
BFE=29.24

AutoCAD SHX Text
[33.11]

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.5%%%

AutoCAD SHX Text
34.71

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.59%%%

AutoCAD SHX Text
0.5%%%

AutoCAD SHX Text
32.87

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.5%%%

AutoCAD SHX Text
FF=36.5

AutoCAD SHX Text
FF=36.7

AutoCAD SHX Text
FF=36.7

AutoCAD SHX Text
FF=36.5

AutoCAD SHX Text
FF=36.3

AutoCAD SHX Text
FF=36.0

AutoCAD SHX Text
FF=35.8

AutoCAD SHX Text
FF=35.5

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
FF=34.8

AutoCAD SHX Text
FF=34.0

AutoCAD SHX Text
MATTERHORN LANE

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
HARVEY ST

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
KONA AVE

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
ROBINSON ST

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
B

AutoCAD SHX Text
CX0

AutoCAD SHX Text
[33.00]%%P

AutoCAD SHX Text
TC

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.59%%%

AutoCAD SHX Text
35.46

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
0.52%%%

AutoCAD SHX Text
0.52%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
BLACKSTONE RANCH - PH II

AutoCAD SHX Text
NOT A PART

AutoCAD SHX Text
1.15%%%

AutoCAD SHX Text
32.75

AutoCAD SHX Text
FG

AutoCAD SHX Text
32.02

AutoCAD SHX Text
LP/FG

AutoCAD SHX Text
34.50

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
0.59%%%

AutoCAD SHX Text
31.44FL

AutoCAD SHX Text
31.94TC

AutoCAD SHX Text
XDRAIN

AutoCAD SHX Text
SW

AutoCAD SHX Text
15" RCP SD

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
INV

AutoCAD SHX Text
28.00

AutoCAD SHX Text
C4

AutoCAD SHX Text
PL

AutoCAD SHX Text
[33.50]%%P

AutoCAD SHX Text
TC

AutoCAD SHX Text
[33.25]%%P

AutoCAD SHX Text
FG

AutoCAD SHX Text
FF=35.0

AutoCAD SHX Text
FF=35.2

AutoCAD SHX Text
FF=35.5

AutoCAD SHX Text
FF=35.7

AutoCAD SHX Text
FF=35.5

AutoCAD SHX Text
FF=35.7

AutoCAD SHX Text
FF=35.3

AutoCAD SHX Text
FF=35.1

AutoCAD SHX Text
FF=34.9

AutoCAD SHX Text
FF=34.5

AutoCAD SHX Text
FF=33.6

AutoCAD SHX Text
FF=33.6

AutoCAD SHX Text
FF=33.8

AutoCAD SHX Text
FF=34.1

AutoCAD SHX Text
FF=34.3

AutoCAD SHX Text
FF=34.1

AutoCAD SHX Text
FF=34.0

AutoCAD SHX Text
FF=33.8

AutoCAD SHX Text
FF=33.6

AutoCAD SHX Text
FF=33.5

AutoCAD SHX Text
FF=33.6

AutoCAD SHX Text
FF=33.8

AutoCAD SHX Text
33.47

AutoCAD SHX Text
33.55

AutoCAD SHX Text
FG

AutoCAD SHX Text
LP/FG

AutoCAD SHX Text
33.86

AutoCAD SHX Text
L2 PL

AutoCAD SHX Text
[32.96]

AutoCAD SHX Text
TC

AutoCAD SHX Text
[32.96]

AutoCAD SHX Text
TC

AutoCAD SHX Text
C3

AutoCAD SHX Text
PL

AutoCAD SHX Text
15" RCP SD

AutoCAD SHX Text
15" RCP SD

AutoCAD SHX Text
SDDI

AutoCAD SHX Text
SDDI

AutoCAD SHX Text
SDDI

AutoCAD SHX Text
SDDI

AutoCAD SHX Text
29.00

AutoCAD SHX Text
FL

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
4630

AutoCAD SHX Text
SDDI

AutoCAD SHX Text
31.94RIM

AutoCAD SHX Text
29.00INV

AutoCAD SHX Text
29.00

AutoCAD SHX Text
INV

AutoCAD SHX Text
30.31

AutoCAD SHX Text
FL/INV

AutoCAD SHX Text
1%%%

AutoCAD SHX Text
4632

AutoCAD SHX Text
4633

AutoCAD SHX Text
4633

AutoCAD SHX Text
4633

AutoCAD SHX Text
4633

AutoCAD SHX Text
3:1

AutoCAD SHX Text
3:1

AutoCAD SHX Text
3:1

AutoCAD SHX Text
3:1

AutoCAD SHX Text
N89°26'41"W  643.43' PL

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
INFILTRATION BASIN

AutoCAD SHX Text
FG

AutoCAD SHX Text
33.17

AutoCAD SHX Text
FG

AutoCAD SHX Text
ASH CREEK CANYON

AutoCAD SHX Text
(CONSTRUCTED WITH BLACKSTONE

AutoCAD SHX Text
RANCH - PHASE 1)

AutoCAD SHX Text
ROBINSON STREET

AutoCAD SHX Text
(TO BE CONSTRUCTED WITH

AutoCAD SHX Text
BLACKSTONE RANCH - PHASE 2)

AutoCAD SHX Text
MATTERHORN LANE, ROBINSON ST,

AutoCAD SHX Text
& ROUNDABOUT

AutoCAD SHX Text
(TO BE CONSTRUCTED WITH

AutoCAD SHX Text
BLACKSTONE RANCH - PHASE 2)

AutoCAD SHX Text
 OF 19

AutoCAD SHX Text
CHECKED BY

AutoCAD SHX Text
DESIGNED BY

AutoCAD SHX Text
PCI JOB NO.

AutoCAD SHX Text
DRAWN BY

AutoCAD SHX Text
SHT

AutoCAD SHX Text
DATE

AutoCAD SHX Text
NEVADA

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
BLACKSTONE RANCH NORTH

AutoCAD SHX Text
CARSON CITY

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
2021 11 03

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
LMPN

AutoCAD SHX Text
KEY MAP

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
CX.1

AutoCAD SHX Text
CX.3

AutoCAD SHX Text
SPINE RD

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
1 inch =     ft.

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
40

AutoCAD SHX Text
20

AutoCAD SHX Text
NTS

AutoCAD SHX Text
CX.2

AutoCAD SHX Text
ROBINSON ST

AutoCAD SHX Text
I-580

AutoCAD SHX Text
GRADING PLAN (3 OF 4)

AutoCAD SHX Text
11

AutoCAD SHX Text
CG3

AutoCAD SHX Text
CX.4

AutoCAD SHX Text
CX.4

AutoCAD SHX Text
MATCHLINE SHEET CG3

AutoCAD SHX Text
MATCHLINE SHEET CG3



7272 S EL CAPITAN WAY
SUITE 2

REAL ESTATE
ENGINEERING
DEVELOPMENT

R

E

D  | 

 | 

www.theredltd.com
(702) 528-7804 office

 | 

Las Vegas, NV  89148

BLACKSTONE DEVELOPMENT
GROUP
439 PLUMB LANE
RENO, NV 89509
CONTACT: JOSHUA MYERS
PHONE: (775) 352-4200

C:\Users\maryali\Desktop\Blackstone Ranch North\04-LMPN-GRAD.dwg, 11/3/2021 10:20:05 AM, _DWG To PDF.pc3

AutoCAD SHX Text
4635.6

AutoCAD SHX Text
4637.5

AutoCAD SHX Text
4638.3

AutoCAD SHX Text
4638.7

AutoCAD SHX Text
4637.4

AutoCAD SHX Text
4636.5

AutoCAD SHX Text
4635.6

AutoCAD SHX Text
4634.7

AutoCAD SHX Text
4634.7

AutoCAD SHX Text
4634.7

AutoCAD SHX Text
4634.3

AutoCAD SHX Text
4635.4

AutoCAD SHX Text
4635.3

AutoCAD SHX Text
4635.4

AutoCAD SHX Text
4635.6

AutoCAD SHX Text
4636.4

AutoCAD SHX Text
4636.8

AutoCAD SHX Text
4636.3

AutoCAD SHX Text
4636.6

AutoCAD SHX Text
4636.4

AutoCAD SHX Text
4637.7

AutoCAD SHX Text
4637.6

AutoCAD SHX Text
4638.5

AutoCAD SHX Text
4638.6

AutoCAD SHX Text
4638.8

AutoCAD SHX Text
4637.4

AutoCAD SHX Text
4637.8

AutoCAD SHX Text
4635.7

AutoCAD SHX Text
4636.5

AutoCAD SHX Text
4637.6

AutoCAD SHX Text
4635.2

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
N00%%D36'46"E 735.25' PL

AutoCAD SHX Text
N00%%D36'46"E 735.25' PL

AutoCAD SHX Text
10.68 ACRE SCHOOL SITE

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
BFE=34.73

AutoCAD SHX Text
BFE=34.46

AutoCAD SHX Text
BFE=33.49

AutoCAD SHX Text
0.44%%%

AutoCAD SHX Text
MONROE ST

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
MONROE ST

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
D

AutoCAD SHX Text
CX0

AutoCAD SHX Text
35.77

AutoCAD SHX Text
GB/FG

AutoCAD SHX Text
36.02

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
FG

AutoCAD SHX Text
37.35

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
FG

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
0.55%%%

AutoCAD SHX Text
D

AutoCAD SHX Text
CX0

AutoCAD SHX Text
35.40

AutoCAD SHX Text
FG

AutoCAD SHX Text
35.50

AutoCAD SHX Text
FL

AutoCAD SHX Text
LP/FG

AutoCAD SHX Text
0.50%%%

AutoCAD SHX Text
1%%%

AutoCAD SHX Text
37.00

AutoCAD SHX Text
37.74

AutoCAD SHX Text
37.10TC

AutoCAD SHX Text
36.60FL

AutoCAD SHX Text
XDRAIN

AutoCAD SHX Text
SW

AutoCAD SHX Text
37.74

AutoCAD SHX Text
556.71' PL

AutoCAD SHX Text
OPEN SPACE

AutoCAD SHX Text
VICEE CANYON

AutoCAD SHX Text
REFER TO IMPROVEMENT PLANS FOR

AutoCAD SHX Text
LRN SPA FLOOD CONTROL CHANNELS

AutoCAD SHX Text
4635.3

AutoCAD SHX Text
4634.6

AutoCAD SHX Text
4633.6

AutoCAD SHX Text
4634.6

AutoCAD SHX Text
4634.5

AutoCAD SHX Text
4634.7

AutoCAD SHX Text
4634.8

AutoCAD SHX Text
4635.3

AutoCAD SHX Text
4635.3

AutoCAD SHX Text
4635.5

AutoCAD SHX Text
4635.5

AutoCAD SHX Text
4634.7

AutoCAD SHX Text
4633.5

AutoCAD SHX Text
4634.2

AutoCAD SHX Text
4636.3

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
4635

AutoCAD SHX Text
ROBINSON ST

AutoCAD SHX Text
36.01

AutoCAD SHX Text
39.00

AutoCAD SHX Text
36.79

AutoCAD SHX Text
MONROE ST

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
D

AutoCAD SHX Text
CX0

AutoCAD SHX Text
BLACKSTONE RANCH - PH II

AutoCAD SHX Text
NOT A PART

AutoCAD SHX Text
35.50

AutoCAD SHX Text
INV

AutoCAD SHX Text
36.50

AutoCAD SHX Text
FL

AutoCAD SHX Text
0.55%%%

AutoCAD SHX Text
0.81%%%

AutoCAD SHX Text
0.81%%%

AutoCAD SHX Text
35.30

AutoCAD SHX Text
FL

AutoCAD SHX Text
FG

AutoCAD SHX Text
FG

AutoCAD SHX Text
HP/FG

AutoCAD SHX Text
1%%%

AutoCAD SHX Text
1%%%

AutoCAD SHX Text
15" RCP SD

AutoCAD SHX Text
0.5%%%

AutoCAD SHX Text
0.81%%%

AutoCAD SHX Text
[36.00]%%P

AutoCAD SHX Text
FG

AutoCAD SHX Text
[35.50]%%P

AutoCAD SHX Text
TC

AutoCAD SHX Text
(PUBLIC)

AutoCAD SHX Text
(TO BE CONSTRUCTED WITH

AutoCAD SHX Text
BLACKSTONE RANCH - PHASE 2)

AutoCAD SHX Text
 OF 19

AutoCAD SHX Text
CHECKED BY

AutoCAD SHX Text
DESIGNED BY

AutoCAD SHX Text
PCI JOB NO.

AutoCAD SHX Text
DRAWN BY

AutoCAD SHX Text
SHT

AutoCAD SHX Text
DATE

AutoCAD SHX Text
NEVADA

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
BLACKSTONE RANCH NORTH

AutoCAD SHX Text
CARSON CITY

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
2021 11 03

AutoCAD SHX Text
JY/MS

AutoCAD SHX Text
LMPN

AutoCAD SHX Text
KEY MAP

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
CX.1

AutoCAD SHX Text
CX.3

AutoCAD SHX Text
SPINE RD

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
1 inch =     ft.

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
40

AutoCAD SHX Text
20

AutoCAD SHX Text
NTS

AutoCAD SHX Text
CX.2

AutoCAD SHX Text
ROBINSON ST

AutoCAD SHX Text
I-580

AutoCAD SHX Text
GRADING PLAN (4 OF 4) (OFF-SITE ROADWAY)

AutoCAD SHX Text
12

AutoCAD SHX Text
CG4

AutoCAD SHX Text
CX.4

AutoCAD SHX Text
CX.4

AutoCAD SHX Text
MATCHLINE SHEET TOP RIGHT (THIS SHEET)

AutoCAD SHX Text
MATCHLINE SHEET BOTTOM LEFT (THIS SHEET)

AutoCAD SHX Text
MATCHLINE SHEET BOTTOM LEFT (THIS SHEET)



  
 
 
 
 
 
 

Conceptual Drainage Study - Blackstone Ranch North (35.2 Acre TPUD) | APPENDICES 

 

 

 
 
 
 
 

Exhibit 4 
 

EXISTING AND PROPOSED DRAINAGE BASIN 
BOUNDARIES AND DESIGN FLOWS 

Prepared by:  Kimley-Horn (On-Site) and HDR (Off-Site) 
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Exhibit 5 
 

FEMA FLOODPLAIN MAPS 
Prepared by:  JR Fuller 
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DRAINAGE FACILITIES (OPEN CHANNELS) 
Prepared by:  Kimley Horn 
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TC-2  Infiltration Basin 

 
 

Description 
 
An infiltration basin is a shallow earthen impoundment that is designed to collect, temporarily store and 
infiltrate stormwater.  Infiltration basins use the natural filtering ability of the soil to remove pollutants in 
stormwater runoff.  Infiltration facilities store runoff until it gradually exfiltrates through the soil and eventually 
into the water table.  This practice has high pollutant removal efficiency and can also help recharge 
groundwater, thus helping to maintain low flows in stream systems.  However, infiltration basins can be 
challenging to apply on many sites because of soil requirements.  In addition, some studies have shown 
relatively high failure rates compared with other management practices. 
 
Figure TC-2-1 shows a typical infiltration pond configuration. 
 
Advantages 
 
 It provides a 100 percent reduction in the load discharged to surface waters. 
 The principal benefit of infiltration basins is the approximation of pre-development hydrology during 

which a significant portion of the average annual rainfall runoff is infiltrated and evaporated rather 
than flushed directly to creeks. 

 If the water quality volume is adequately sized, infiltration basins can be useful for providing control 
of channel forming (erosion) and high frequency (generally less than the 2-year) flood events. 

 
Limitations 
 
 May not be appropriate for industrial sites or locations where spills may occur. 
 Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not appropriate at sites 

with Hydrologic Soil Types C and D. 
 If infiltration rates exceed 2.4 inches/hour, then the runoff should be fully treated prior to infiltration to 

protect groundwater quality. 

Design Objectives 

 Maximize Infiltration 
 Provide Retention 
 Contain Pollutants 
 Collect and Convey 
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 Not suitable on fill sites or steep slopes. 
 Risk of groundwater contamination in very coarse soils. 
 The upstream drainage area must be completely stabilized before construction. 
 Difficult to restore the functioning of infiltration basins once clogged. 

 
Siting Criteria 
 
The key element in siting infiltration basins is identifying sites with appropriate soil and hydrogeologic 
properties, which is critical for long-term performance.  In one study conducted in Prince George's County, 
Maryland (Galli, 1992), all of the infiltration basins investigated clogged within two (2) years.  It is believed 
that these failures were, for the most part, due to allowing infiltration at sites with rates of less than 0.5 in/hr, 
basing siting on soil type rather than field infiltration tests and poor construction practices that resulted in 
soil compaction of the basin invert. 
 
A study of 23 infiltration basins in the Pacific Northwest showed better long-term performance in an area 
with highly permeable soils (Hilding, 1996).  In this study, few of the infiltration basins had failed after 10 
years.  Consequently, the following guidelines for identifying appropriate soil and subsurface conditions 
should be rigorously adhered to. 
 Determine soil type (consider RCS soil type ‘A, B, or C’ only) from mapping and consult USDA soil 

survey tables to review other parameters such as the amount of silt and clay, presence of a restrictive 
layer or seasonal high water table, and estimated permeability.  The soil should not have more than 
30 percent clay, or more than 40 percent of clay and silt combined.  Eliminate sites that are clearly 
unsuitable for infiltration. 

 Groundwater separation should be at least 3 m from the basin invert to the measured groundwater 
elevation.  There is a concern at the state and regional levels of the impact on groundwater quality 
from infiltrated runoff, especially when the separation between groundwater and the surface is small. 

 Location away from buildings, slopes, and highway pavement (greater than 6 m) and location away 
from wells and bridge structures (greater than 30 m).  Sites constructed of fill, having a base flow or 
with a slope greater than 15 percent should not be considered. 

 Ensure that adequate head is available to operate flow splitter structures (to allow the basin to be 
offline) without ponding in the splitter structure or creating backwater upstream of the splitter. 

 Base flow should not be present in the tributary watershed. 
 
Secondary Screening Based on Site Geotechnical Investigation 
 
 At least three (3) in-hole conductivity tests shall be performed using USBR 7300-89 or Bouwer-Rice 

procedures (the latter if groundwater is encountered within the boring), two (2) tests at different 
locations within the proposed basin, and the third down gradient by no more than approximately 10 
m.  The tests shall measure permeability in the side slopes and the bed within a depth of 3 m of the 
invert. 

 The minimum acceptable hydraulic conductivity, as measured in any of the three (3) required test 
holes, is 13 mm/hr.  If any test hole shows less than the minimum value, the site should be disqualified 
from further consideration. 

 Exclude from consideration sites constructed on fill or partially on fill unless no silts or clays are 
present in the soil boring.  Fill tends to be compacted, with clays in a dispersed rather than flocculated 
state, greatly reducing permeability. 

 The geotechnical investigation should be such that a good understanding is gained as to how the 
stormwater runoff will move in the soil (horizontally or vertically) and if there are any geological 
conditions that could inhibit the movement of water. 

 
Design and Sizing Guidelines 
 
 Water quality volume determined so that 85 percent of the annual runoff volume is captured. 
 Basin sized so that the entire water quality volume is infiltrated within 48 hours. 
 Vegetation establishment on the basin floor may help reduce the clogging rate. 



Carson City                     Drainage Manual 

Revised: 7/1/2021  94 

 Access should be provided for vehicles to easily maintain the forebay (presettling pond) area and not 
disturb vegetation or resuspend sediment any more than necessary.  

 A minimum of one foot (1’) of freeboard is recommended when establishing the design ponded water 
depth.  Freeboard is measured from the rim of the infiltration facility to the maximum ponding level or 
from the rim down to the overflow point if overflow or a spillway is included. 

 Lining Material – Ponds can be open or covered with a 6- to 12-inch layer of filter material such as 
coarse sand or suitable filter fabric to help prevent the buildup of impervious deposits on the soil 
surface.  A nonwoven geotextile should be selected that will function sufficiently without plugging.  
The filter layer can be replaced or cleaned when/if it becomes clogged. 

 Basin Sizing - The required water quality volume is determined by local regulations or sufficient to 
capture 85 percent of the annual runoff. 

 Provide pretreatment if sediment loading is a maintenance concern for the basin. 
 Include energy dissipation in the inlet design for the basins.  Avoid designs that include a permanent 

pool to reduce the opportunity for standing water and associated vector problems. 
 Basin invert area should be determined by the equation: 

 

kt

WQV
A   

 
where A = Basin invert area (m2) 
WQV = water quality volume (m3) 
k = 0.5 times the lowest field-measured hydraulic conductivity (m/hr) 
t = drawdown time (48 hr) 
 

 The use of vertical piping, either for distribution or infiltration enhancement, shall not be allowed to 
avoid device classification as a Class V injection well per 40 CFR146.5(e)(4). 

 
Construction/Inspection Considerations 
 
 Before construction begins, stabilize the entire area draining to the facility. If impossible, place a 

diversion berm around the perimeter of the infiltration site to prevent sediment entrance during 
construction or remove the top two inches (2”) of soil after the site is stabilized. 

 Stabilize the entire contributing drainage area, including the side slopes, before allowing any runoff 
to enter once construction is complete. 

 Place excavated material such that it cannot be washed back into the basin if a storm occurs during 
the construction of the facility. 

 Build the basin without driving heavy equipment over the infiltration surface.  Any equipment driven 
on the surface should have extra-wide (“low pressure”) tires.  Prior to any construction, rope off the 
infiltration area to stop entrance by unwanted equipment. 

 After final grading, till the infiltration surface deeply. 
 Use appropriate erosion control seed mix for the specific project and location. 

 
Performance 
 
As water migrates through porous soil and rock, pollutant attenuation mechanisms include precipitation, 
sorption, physical filtration, and bacterial degradation.  If functioning properly, this approach is presumed to 
have high removal efficiencies for particulate pollutants and moderate removal of soluble pollutants.  Actual 
pollutant removal in the subsurface would be expected to vary depending upon site-specific soil types.  This 
technology eliminates discharge to surface waters except for the very largest storms; consequently, 
complete removal of all stormwater constituents can be assumed. 
 
There remain some concerns about the potential for groundwater contamination despite the findings of the 
NURP and Nightingale (1975; 1987a,b,c; 1989).  For instance, a report by Pitt et al. (1994) highlighted the 
potential for groundwater contamination from intentional and unintentional stormwater infiltration.  That 
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report recommends that infiltration facilities not be sited in areas where high concentrations are present or 
where there is a potential for spills of toxic material.  Conversely, Schroeder (1995) reported that there was 
no evidence of groundwater impacts from an infiltration basin serving a large industrial catchment in Fresno, 
CA. 
 
Maintenance 
 
Regular maintenance is critical to the successful operation of infiltration basins.  Recommended operation 
and maintenance guidelines include: 
 
 Inspections and maintenance to ensure that water infiltrates into the subsurface completely 

(recommended infiltration rate of 72 hours or less) and that vegetation is carefully managed to prevent 
creating mosquito and other vector habitats. 

 Observe drain time for the design storm after completion or modification of the facility to confirm that 
the desired drain time has been obtained. 

 Schedule semiannual inspections for beginning and end of the wet season to identify potential 
problems such as erosion of the basin side slopes and invert, standing water, trash and debris, and 
sediment accumulation. 

 Remove accumulated trash and debris in the basin at the start and end of the wet season. 
 Inspect for standing water at the end of the wet season. 
 Trim vegetation at the beginning and end of the wet season to prevent the establishment of woody 

vegetation and for aesthetic and vector reasons. 
 Remove accumulated sediment and regrade when the accumulated sediment volume exceeds 10 

percent of the basin. 
 If erosion is occurring within the basin, revegetate immediately and stabilize with an erosion control 

mulch or mat until vegetation cover is established. 
 To avoid reversing soil development, scarification or other disturbance should only be performed 

when there are actual signs of clogging, rather than on a routine basis.  Always remove deposited 
sediments before scarification, and use a hand-guided rotary tiller, if possible, or a disc harrow pulled 
by a very light tractor. 

 
References and Sources of Additional Information 
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 Galli, J. 1992. Analysis of Urban BMP Performance and Longevity in Prince George's County, 

Maryland. Metropolitan Washington Council of Governments, Washington, DC. 
 Hilding, K. 1996. Longevity of infiltration basins assessed in Puget Sound. Watershed Protection 

Techniques 1(3):124–125. 
 Maryland Department of the Environment (MDE). 2000. Maryland Stormwater Design Manual. 

http://www.mde.state.md.us/environment/wma/stormwatermanual. Accessed May 22, 2002. 
 Metzger, M. E., D. F. Messer, C. L. Beitia, C. M. Myers, and V. L. Kramer. 2002. The Dark Side Of 

Stormwater Runoff Management: Disease Vectors Associated With Structural BMPs. Stormwater 3(2): 
24-39. 

 Nightingale, H.I., 1975, “Lead, Zinc, and Copper in Soils of Urban Storm-Runoff Retention Basins,” 
American Water Works Assoc. Journal. Vol. 67, p. 443-446. 

 Nightingale, H.I., 1987a, “Water Quality Beneath Urban Runoff Water Management Basins,” Water 
Resources Bulletin, Vol. 23, p. 197-205. 

 Nightingale, H.I., 1987b, “Accumulation of As, Ni, Cu, and Pb in Retention and Recharge Basin Soils 
from Urban Runoff,” Water Resources Bulletin, Vol. 23, p. 663-672. 

 Nightingale, H.I., 1987c, “Organic Pollutants in Soils of Retention/Recharge Basins Receiving Urban 
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 Pitt, R., et al. 1994, Potential Groundwater Contamination from Intentional and Nonintentional 
Stormwater Infiltration, EPA/600/R-94/051, Risk Reduction Engineering Laboratory, U.S. EPA, 
Cincinnati, OH. 

 Schueler, T. 1987. Controlling Urban Runoff: A Practical Manual for Planning and Designing Urban 
BMPs. Metropolitan Washington Council of Governments, Washington, DC. 

 Schroeder, R.A., 1995, Potential for Chemical Transport Beneath a Storm-Runoff Recharge (Retention) 
Basin for an Industrial Catchment in Fresno, CA, USGS Water-Resource Investigations Report 93-
4140. 

 Southeastern Wisconsin Regional Planning Commission (SWRPC). 1991. Costs of Urban Nonpoint 
Source Water Pollution Control Measures. Southeastern Wisconsin Regional Planning Commission, 
Waukesha, WI. 

 U.S. EPA, 1983, Results of the Nationwide Urban Runoff Program: Volume 1 – Final Report, WH-554, 
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Stormwater Management Systems. Prepared for U.S. Environmental Protection Agency Office of 
Water, Washington, DC. 

 
Information Resources 
 
 Center for Watershed Protection (CWP). 1997. Stormwater BMP Design Supplement for Cold Climates. 

Prepared for U.S. Environmental Protection Agency Office of Wetlands, Oceans and Watersheds. 
Washington, DC. 

 Ferguson, B.K., 1994. Stormwater Infiltration. CRC Press, Ann Arbor, MI. 
 USEPA. 1993. Guidance to Specify Management Measures for Sources of Nonpoint Pollution in 
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Washington, DC. 

 
From: California Stormwater BMP Handbook, New Development and Redevelopment, 2003, California 

Stormwater Quality Association 
 
 Stormwater Management Manual for Eastern Washington, 2003, Washington Department of 

Ecology 
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Figure TC-2-1 Typical Infiltration Pond 

 

Source: Washington Department of Ecology, 2004, Stormwater Management Manual for Eastern 
Washington  
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TC-6 Vegetated Swales 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description 
 
Vegetated swales are open, shallow channels with vegetation covering the side slopes and bottom that 
collect and slowly convey runoff flow to downstream discharge points.  Vegetated treatment systems, also 
known as biofiltration systems, remove pollutants by means of sedimentation, filtration, soil sorption, and/or 
plant uptake. They are typically configured as swales or filter strips.  These facilities are designed to remove 
low concentrations and quantities of total suspended solids (TSS), heavy metals, petroleum hydrocarbons, 
and/or nutrients from stormwater.  The vegetated swale biofiltration BMP is described in this section.  The 
vegetated filter strip is described in BMP TC-7.  
 
Application 
 
Biofiltration treatment facilities can be used as a basic treatment BMP for contaminated runoff from 
roadways, driveway, parking lots, and highly impervious ultra-urban areas or as the first stage of a treatment 
train.  In cases where hydrocarbons, high TSS, or debris would be present in the runoff, such as high-use 
sites, a pretreatment system for those components would be necessary.  Off-line location is preferred to 
avoid flattening vegetation and the erosive effects of high flows.  
 
Biofiltration is the simultaneous process of filtration, particle settling, adsorption, and biological uptake of 
pollutants in stormwater that occurs when runoff flows over and through vegetated areas.  A biofiltration 
swale is a sloped, vegetated channel or ditch that provides both conveyance and water quality treatment 
to stormwater runoff.  It does not provide stormwater quantity control but can convey runoff to BMPs 
designed for that purpose. 
 
General Criteria 
 
 Though the actual dimensions for a specific site may vary, the swale should generally have a length of 

200 feet.  The maximum bottom width is typically 10 feet.  The depth of flow should not exceed four 
inches (4”) during the design storm.  The flow velocity should not exceed one (1) ft/sec. 

 The channel slope should be at least one percent (1%) and no greater than five percent (5%).  
 The swale can be sized as both a treatment facility for the 6-month storm and as a conveyance system 

to pass the peak hydraulic flows of the 25-year storm if it is located "on-line." 

Design Objectives 

 Maximize Infiltration 
 Provide Retention 
 Water Quality Treatment 
 Collect and Convey 
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 The ideal cross-section of the swale should be a trapezoid.  The side slopes should be no steeper than 
3:1. 

 Roadside ditches should be regarded as significant potential biofiltration sites and should be utilized 
for this purpose whenever possible. 

 If a flow is to be introduced through curb cuts, place pavement slightly above the biofilter elevation.  
Curb cuts should be at least 12 inches wide to prevent clogging. 

 Biofilters must be vegetated in order to provide adequate treatment of runoff. 
 It is important to maximize water contact with vegetation and the soil surface.  For general purposes, 

select fine, close-growing grasses (or other vegetation) that can withstand prolonged periods of wetting, 
as well as prolonged dry periods (to minimize the need for irrigation).  Consult the local NRCS office 
for specific vegetation selection recommendations. 

 Biofilters should generally not receive construction-stage runoff.  If they do, pre-settling of sediments 
should be provided.  See BMPs (Sediment Trap) and (Temporary Sediment Pond) in Development 
Standard Division 13 – Erosion and Sediment Control Manual.  Such biofilters should be evaluated for 
the need to remove sediments and restore vegetation following construction.  The maintenance of pre-
settling basins or sumps is critical to their effectiveness as pretreatment devices. 

 If possible, divert runoff (other than necessary irrigation) during the period of vegetation establishment.  
Where runoff diversion is not possible, protect graded and seeded areas with suitable erosion control 
measures. 

 
Design Procedure 
 
 Step 1 - Determine the peak flow rate to the biofilter from the Water Quality Design Storm.  
 
 Step 2 - Determine the slope of the biofilter.  This will be somewhat dependent on where the biofilter is 

placed.  The slope should be at least one percent (1%) and shall be no steeper than five percent (5%).  
When slopes less than two percent (2%) are used, the need for underdrainage must be evaluated. 

 
 Step 3 - Select a swale shape.  Trapezoidal is the most desirable shape; however, rectangular and 

triangular shapes can be used.  The remainder of the design process assumes that a trapezoidal shape 
has been selected. 

 
 Step 4 - Use Manning's Equation to estimate the bottom width of the biofilter.  Manning's Equation for 

English units is as follows: 
 

Q = (1.486 A R0.667 S0.5) / n 
 

Where: Q = flow (cfs) 
 A = cross sectional area of flow (ft2) 
 R = hydraulic radius of flow cross section (ft) 
 S = longitudinal slope of biofilter (ft/ft) 
 n = Manning's roughness coefficient. Values for grasses range from 0.15 to 0.40.  Use n = 

0.30 for a typical biofilter with turf/lawn vegetation; n = 0.20 for a biofilter with less dense 
vegetation such as meadow or pasture; or other n values for specific site vegetation as 
determined by the site professional.  These values may be subject to approval by the 
project review authority. 

 
For a trapezoid, this equation cannot be directly solved for bottom width.  However, for trapezoidal 
channels that are flowing very shallow, the hydraulic radius can be set equal to the depth of flow.  Using 
this assumption, the equation can be altered to: 
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B = ((0.135 Q) / (y1.667 S0.5))-zy 
 
For n = 0.20 and where: 
 B = bottom width of the swale 
 y = depth of flow 
 Z = the side slope of the biofilter in the form of z:1 
 
For other values of n, use the following equation: 
 
 B = (((n / 1.486) Q) / (y1.667 S0.5))-zy 
 
Typically, the depth of flow for turfgrass is selected to be four inches (4”).  For dryland grasses, the 
depth of flow should be set to three inches (3”). It can be set lower, but doing so will increase the bottom 
width.  Sometimes when the flow rate is very low, the equation listed above will generate a negative 
value for B.  Since it is not possible to have a negative bottom width, the bottom width should be set to 
one foot (1’) when this occurs. 
 
Biofilters are limited to a maximum bottom width of 10 feet.  If the required bottom width is greater than 
10 feet, parallel biofilters should be used in conjunction with a device that splits the flow and directs the 
proper amount to each biofilter. 

 
 Step 5 - Calculate the cross-sectional area of flow for the given channel using the calculated bottom 

width and the selected side slopes and depth. 
 
 Step 6 - Calculate the velocity of flow in the channel using:  V = Q / A 

If V is less than or equal to 1 ft/sec, the biofilter will function correctly with the selected bottom width.  
Proceed to design Step 7.  

 

If V is greater than 1 ft/sec, the biofilter will not function correctly.  Increase the bottom width, recalculate 
the depth using Manning’s Equation and return to Step 5. 

 
 Step 7 - Select a location where a biofilter with the calculated width and a length of 200 feet will fit.  If 

a length of 200 feet is not possible, the width of the biofilter must be increased so that the area of the 
biofilter is the same as if a 200-foot length had been used. 

 
 Step 8 - Select a vegetation cover suitable for the site.  Consult the local NRCS office for guidance. 
 
 Step 9 - Determine the peak flow rate to the biofilter during the 25-year, 24-hour storm (a 10-year storm 

is acceptable, provided that reparative maintenance will be performed following every 10-year event).  
Using Manning’s Equation, find the depth of flow (typically, n = 0.04 during the 25-year flow; n may 
need to be adjusted if a 10-year event is used).  The depth of the channel shall be one foot (1’) deeper 
than the depth of flow. Check to determine that shear stresses do not cause erosion; the velocity needs 
to stay below two (2) ft/sec. This step can be skipped if all storms larger than the short duration water 
quality storm bypass the biofiltration swale.   

 
Construction and Maintenance Criteria 
 
 Groomed biofilters planted in grasses shall be mowed during the summer to promote growth and 

pollutant uptake. 
 Remove sediments during summer months when they build up to four inches (4”) at any spot, cover 

biofilter vegetation, or otherwise interfere with biofilter operation.  Reseed bare spots created by 
removal equipment. 

 Inspect biofilters periodically, especially after periods of heavy runoff.  Remove sediments, fertilize, and 
reseed as necessary.  Be careful to avoid introducing fertilizer to receiving waters or groundwater. 

 Clean curb cuts when soil and vegetation buildup interfere with flow introduction. 
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 Remove litter to keep biofilters free of external pollution. 
 
From: California Stormwater BMP Handbook, New Development and Redevelopment, 2003, California 

Stormwater Quality Association. 
 
 Stormwater Management Manual for Eastern Washington, 2004, Washington Department of 

Ecology. 
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Figure TC 5-1 Vegetated Swale Plan View/Section 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From: Stormwater Quality Design Manual for the Sacramento Region, July 2018 
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Figure TC 5-2 Vegetated Swale Section View 
 

 

Figure adapted from California Stormwater BMP Handbook, New Development and Redevelopment, 
2003, California Stormwater Quality Association 
 
  

















  

 
 
November 3, 2021 
 
 
 
Darren Anderson, PE 
Senior Project Manager 
Public Works Department | Carson City 
3505 Butti Way, Carson City, NV 89701 
 
 
RE:  SEWER ANALYSIS FOR BLACKSTONE NORTH, 137 LOT SFR TENTATIVE MAP 

(“TM”)  
 
Dear Mr. Anderson, 
 
Blackstone Development Group, Inc. is submitting a Tentative Map for a portion of Parcel No. 10-041-39 
and 10 041-51.   The 137 lot residential subdivision is generally located west of North Saliman Road, north 
of 5th Street and south of Robinson Street.  The proposed project is located in the Lompa Ranch Specific 
Plan Area (SPA).   
 
A sewer analysis submitted f for the Lompa Ranch North SPA was based on the underlying zoning and 
planned density, Multi Family Duplex (MFD) allowing for 15.0 dwelling units/acre and Multi Family 
Apartments (MFA) allows for 26.0 dwelling units/acre – 39.0 dwelling units/acre.  The 137 lot SFR 
subdivision has a density of 4.68 units/acre, based on the gross acreage and a density of 8.48 units/acre 
based on the net acreage, a substantially lower density.  Pursuant to a recent inquiry, there was not a concern 
regarding capacity of the 33” sewer main with the reduced density.  The previous sewer analysis submitted 
and details of the density reduction here in are being made available for your review.   
 
Please contact me at (702) 325-2114 if you have any questions.   
 
Sincerely, 
ENCORE ENGINEERING LLC 
 
 
Jaimee Yoshizawa 
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M a y 2 3, 2 0 1 7 

 

 

 

Mr. St e p h e n P ott é y, P E 

C ar s o n Cit y D e v el o p m e nt S er vi c es 

1 0 8 E. Pr o ct or Str e et 

C ar s o n Cit y, N V 8 9 7 0 1 

 

R E:  L O M P A R A N C H N O R T H S P E CI F I C P L A N A R E A ( S P A) – S A NI T A R Y S E W E R 

F E A SI BI LI T Y S T U D Y 
 

D e ar Mr. P ott e y: 

 

T h e R e d Lt d is pl e as e d t o pr o vi d e a S a nit ar y S e w er F e a si bilit y St u d y f or t h e L o m p a R a n c h N ort h 

S p e cifi c Pl a n Ar e a ( S P A).  T h e d e v el o p m e nt pr o p os es t o c o n n e ct t o e xisti n g s a nit ar y s e w er f a ciliti es 

o n t h e p eri p h er al of t h e pr oj e ct as w ell s a nit ar y s e w er li n es wit hi n t h e pr oj e ct b o u n d ari es.  

 

T h e d at a pr e s e nt e d h er ei n w as c o m pil e d fr o m as- b uilts, e xisti n g c a p a cit y a n d utilit y atl as’ pr o vi d e d 

b y C ar s o n Cit y P u bli c W or ks a n d s ur v e y d at a pr o vi d e d b y Bl a c kst o n e D e v el o p m e nt Gr o u p.  P urs u a nt 

t o t h e a n al ysis of t h e e xisti n g s a nit ar y s e w er m ai ns i n t h e vi ci nit y of t h e s u bj e ct pr o p ert y, t h e e xisti n g 

f a ciliti es wit h t h e pr o p os e d b uil d- o ut as o utli n e d i n t his st u d y s h all a d e q u at el y s er vi c e t h e pr o p os e d 

d e v el o p m e nt.  

 

If y o u h a v e a n y q u e sti o ns or r e q uir e a d diti o n al i nf or m ati o n, pl e as e d o n ot h e sit at e t o c all m e at ( 7 0 2) 

3 2 5- 2 1 1 4. 

 

Si n c er el y, 

T H E  R E D  L T D 
RR   – R e al Est at e A d vis ors |  EE  – E n gi n e eri n g   |    DD  – D e v el o p m e nt 
 

 

 
E d g ar L e ó n, P. E. 
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A P P E N DI C E S A P P E N DI C E S 

 
 
1  A P P E N DI X 1 

  Fi g ur e 1:  Vi ci nit y M a p 

  Fi g ur e 2:  L o c ati o n M a p 

  Fi g ur e 3:  E xisti n g Sit e T o p o gr a p h y 

  Fi g ur e 4:  L o m p a R a n c h N o rt h S P A - P h a si n g Pl a n 

  Fi g ur e 5:  L o m p a R a n c h N o rt h S P A - C o n c e pt Pl a n 

 

2  A P P E N DI X 2 

 S e w e r C al c ul ati o ns  

  L o m p a R a n c h N o rt h - S a nit a r y S e w e r D e m a n d A n al ysis 

  C a rs o n Cit y's M u ni ci p al C o d e Titl e 1 2. 0 6. 2 7 0 

  C a rs o n Cit y's M u ni ci p al C o d e Titl e 1 2. 0 6. 2 8 0 

  H y d r a uli c A n al y sis C al c ul ati o ns 

 

3  A P P E N DI X 3 

 S e w e r Ali g n m e nt s  

  C a rs o n Cit y P u bli c W or k s Utilit y R u n B o o k 

  As- B uilt D r a wi n g s 

 
4  A P P E N DI X 4 

 M a st e r C o n c e pt S a nit a r y S e w e r a n d W at e r S y st e m L a y o ut  

  C a rs o n Cit y P u bli c W or k s Utilit y R u n B o o k 

 

    

T his d o c u m e nt, t o g et h e r wit h t h e c o n c e pts a n d d e si g n s p r es e nt e d h er ei n, a s a n i n str u m e nt of s e r vi c e, is 
i nt e n d e d o nl y f o r t h e s p e cifi c p u r p o s e a n d cli e nt f o r w hi c h it w a s pr e p a r e d.  R e u s e of a n d i m pr o p e r r eli a n c e 
o n t his d o c u m e nt wit h o ut writt e n a ut h o riz ati o n a n d a d a pt ati o n b y T h e R e d Lt d s h all b e wit h o ut li a bilit y t o 
T h e R e d Lt d.  
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1  G E N E R A L I N F O R M A TI O N O F SI T E 

1. 1  I nt r o d u cti o n 

T h e R e d Lt d w as r et ai n e d b y Bl a c kst o n e D e v el o p m e nt Gr o u p t o p erf or m a S a nit ar y S e w er 

F e a si bilit y St u d y f or t h e L o m p a R a n c h N ort h S p e cifi c Pl a n Ar e a ( S P A). T h e sit e is 

c urr e ntl y u n d e v el o p e d wit h e xisti n g p u bli c utilit y i nfr a str u ct ur e b ot h wit hi n a n d o n t h e 

p eri p h er al of t h e s u bj e ct pr o p ert y.  T h e p ur p os e of t his S a nit ar y S e w er F e a si bilit y St u d y is 

t o ass e ss t h e w ast e w at er d e m a n d of t h e ulti m at e b uil d- o ut of t h e pr oj e ct a n d d et er mi n e t h e 

f e a si bilit y of utili zi n g e xisti n g s a nit ar y s e w er f a ciliti es t o s er vi c e t h e pr o p os e d 

d e v el o p m e nt.   

1. 2  P r oj e ct Sit e 

L o m p a R a n c h N ort h is a p pr o xi m at el y 2 5 1. 3 1 +/- a cr es l o c at e d i n C ars o n Cit y, N e v a d a.  T h e 

w est er n p orti o n of L o m p a R a n c h N ort h e n c o m p a ss es as 2 0 3. 2 7 +/- a cr e s is l o c at e d o n t h e 

w est si d e of I nt erst at e 5 8 0.  T h e w est er n p orti o n of t h e pr o p ert y is l o c at e d e ast of N ort h 

S ali m a n R o a d, n ort h of E ast 5t h Str e et a n d s o ut h of U S Hi g h w a y 5 0 ( E ast Willi a m Str e et).  

T h e r e m ai ni n g 4 8. 0 4 +/- a cr e s is l o c at e d o n t h e e ast si d e of I nt erst at e 5 8 0, w est of Air p ort 

R o a d a n d s o ut h of W e st/ E ast of M er d o c C o urt.  T h e s u bj e ct sit e is wit hi n S e cti o n 1 6 a n d a 

p orti o n of t h e N W ¼ of S e cti o n 2 1 of T o w ns hi p 1 5 N ort h, R a n g e 2 0 E a st, M. D. M. & M.  

T h e Ass e ss or’s P ar c el N u m b er s ar e 0 1 0- 0 4 1- 1 6, 0 1 0- 0 4 1- 3 8, 0 1 0- 0 4 1- 5 2, 0 1 0- 0 4 1- 7 0, 

0 1 0- 0 4- 7 1, 0 1 0- 0 4 1- 7 3 a n d 0 1 0- 3 6- 0 4.  

 

R ef er e n c e Fi g u r e 1  f or t h e pr oj e ct vi ci nit y m a p, Fi g u r e 2  f or t h e l o c ati o n m a p, Fi g u r e 5  

f or t h e L o m p a R a n c h N ort h S P A – C o n c e pt Pl a n.  T h es e fi g ur e s ar e pr o vi d e d wit hi n 

A p p e n di x 1 . 

 

 

2  S E W E R G E N E R A TI O N 

2. 1  L ot C o v e r a g e 

F or a c o ns er v ati v e a n al ysis, t h e s e w er g e n er ati o n f or t h e pr oj e ct sit e is b a s e d o n t h e 

a nti ci p at e d a cr e a g e f or e a c h p h a s e of t h e pr oj e ct. T his a cr e a g e d o es n ot r e g ar d t h e ar e a f or 

i m pr o v e m e nts s u c h as pr o p os e d r o a d w a ys li k e L o m p a R a n c h B o ul e v ar d a n d R o bi ns o n 

Str e et. 
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T A B L E 1:  P R O P O S E D L A N D U S E D E SI G N A TI O N T A B L E 1:  P R O P O S E D L A N D U S E D E SI G N A TI O N 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. 2  C al c ul ati o ns 

 

P ur s u a nt t o Cl ar k C o u nt y M u ni ci p al C o d e ( “ C C M C ”), Titl e 1 2. 0 6. 2 8 0. A., n e w s e w er 

s yst e ms s h all b e d e si g n e d o n t h e b asis of t h e m o st r e c e nt z o ni n g a n d m a st er pl a n, usi n g 

t h e f oll o wi n g mi ni m u m d ail y p er c a pit a c o ntri b uti o n s. 

 

   

L O M P A R A N C H N O R T H  L O M P A R A N C H N O R T H  

      

P H A S E P H A S E A C R E A G E A C R E A G E L A N D U S E D E SI G N A TI O N L A N D U S E D E SI G N A TI O N 

A 1  4 4. 5  M e di u m D e nsit y R esi d e nti al 

A 2  1 7. 5  Hi g h D e nsit y R esi d e nti al 

A 3  4. 0  C o m m er ci al 

B 1  2 9. 0  M e di u m D e nsit y R esi d e nti al 

B 2  2 7. 1  M e di u m D e nsit y R esi d e nti al 

P ar k  1 0. 0  P u bli c F a cilit y 

C 1  9. 6  C o m m er ci al 

C 2  1 7. 2  Hi g h D e nsit y R esi d e nti al 

C 3  6. 6  C o m m er ci al 

C 4  1 7. 1  M e di u m D e nsit y R esi d e nti al 

S c h o ol  5. 1  C o m m er ci al 

D 1  1 6. 0  Hi g h D e nsit y R esi d e nti al 

D 2  2 2. 0  M e di u m D e nsit y R esi d e nti al 

D 3  7. 3  C o m m er ci al 

P ar k  3. 0  P u bli c F a cilit y 

T O T A L: T O T A L: 2 2 9. 3 2 2 9. 3     
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T A B L E 2:  P E R C A PI T A D E SI G N F A C T O R S T A B L E 2:  P E R C A PI T A D E SI G N F A C T O R S 

  
  

TI T L E 1 2, S E C TI O N 1 2. 0 6. 2 8 0. A. - S A NI T A R Y S E W E R TI T L E 1 2, S E C TI O N 1 2. 0 6. 2 8 0. A. - S A NI T A R Y S E W E R 

    

D E S C RI P TI O N D E S C RI P TI O N 
P E R C A PI T A P E R C A PI T A 

D E SI G N F A C T O R S D E SI G N F A C T O R S 

A v er a g e d ail y fl o w r at e  1 5 0 g p c d * 

Mi ni m u m fl o w r at e  9 0 g p c d * 

P e a k d esi g n fl o w r at e f or l at er al s e w ers a n d 
i nt er c e pt ors s er vi n g a tri b ut ar y p o p ul ati o n of l ess 

t h a n 5, 0 0 0 
3 0 0 g p c d * 

P e a k d esi g n fl o w r at e f or i nt er c e pt ors s er vi n g a 
tri b ut ar y p o p ul ati o n of 5, 0 0 0 or m or e 

2 5 0 g p c d * 

I nfiltr ati o n fr o m ar e as of hi g h w at er t a bl e  2 0 0 g al / a cr e / d a y 

* G all o n s p er c a pit a p er d a y  

P ur s u a nt t o C C M C, Titl e 1 2. 0 6. 2 8 0. B., n e w s e w er s yst e ms s h all als o b e d esi g n e d o n t h e b a sis 

of mi ni m u m e q ui v al e nt p o p ul ati o n d e nsiti es. 

 
 

T A B L E 3:  P O P U L A TI O N D E N SI TI E S T A B L E 3:  P O P U L A TI O N D E N SI TI E S 

  

  

L O M P A R A N C H N O R T H  L O M P A R A N C H N O R T H  

      

D E S C RI P TI O N D E S C RI P TI O N 
T Y PI C A L Z O NI N G T Y PI C A L Z O NI N G 

L A N D U S E L A N D U S E 
C L A S SI FI C A TI O N C L A S SI FI C A TI O N 

E Q UI V A L E N T E Q UI V A L E N T 
P O P U L A TI O N P O P U L A TI O N 

P E R A C R E P E R A C R E 

     

L o w D e nsit y R esi d e nti al  S F 1 2, 0 0 0 / S F 2 5, 0 0 0  1 4 

M e di u m D e nsit y R esi d e nti al  S F 6, 0 0 0 / M F D  2 9 

Hi g h D e nsit y R esi d e nti al  M F A  6 0 

C o m m er ci al  L C / G C  1 2 

P u bli c ( S c h o ol- P ar k- G o v er n m e nt)  P  1 2 

I n d ustri al Distri ct  GI / LI  1 2 
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B a s e d o n t h e a b o v e- m e nti o n e d, t h e esti m at e d s e w a g e fl o w f or e a c h pr o p os e d p h a s e of t h e 

pr oj e ct is s u m m ari z e d a n d i n cl u d e d wit hi n A p p e n di x 2 . R ef er e n c e d Titl e 1 2. 0 6. 2 7 0 a n d 

Titl e 1 2. 0 6. 2 8 0 ar e als o i n cl u d e d i n A p p e n di x 2 .   

 

 

3  P R O J E C T S E W E R A N A L Y SI S 

3. 1  J u ris di cti o n 

T h e pr o p os e d pr oj e ct sit e f all s u n d er t h e s er vi c e j uri s di cti o n of C ars o n Cit y P u bli c W or ks.  

T h e M a n d at or y S e w er C o n n e cti o n Pr o gr a m w as cr e at e d a n d d efi n e d b y R es ol uti o n N o. 

1 9 9 5- R- 3 1. T h e r e s ol uti o n r e q uir es t h at all pr o p erti e s i n t h e d e si g n at e d ar e a s m ust s e w er 

usi n g t h e C ar s o n Cit y s e w er s yst e m, a s it b e c o m e s a v ail a bl e.  

3. 2  E xiti n g P u bli c S e w e r F a ciliti es 

 

1 8 ” M ai n i n R o bi n s o n Str e et:  As d e n ot e d i n C ars o n Cit y P u bli c W or ks Utilit y R u n B o o ks, 

t h e e xisti n g p u bli c s e w er i n t h e vi ci nit y of t h e pr oj e ct sit e i n cl u d e s a n 1 8 ” m ai n o n 

R o bi ns o n Str e et, j u st e a st of S ali m a n R o a d.  P urs u a nt t o r e c e nt c orr e s p o n d e n c e wit h C ar s o n 

Cit y P u bli c W or ks t h e m ai n is c urr e ntl y at 4 5 % c a p a cit y.  Alt h o u g h t h e Hi g h S c h o ol S e w er 

Pr oj e ct as- b uilts d e pi ct a 2 1 ” m ai n, a n 1 8 ” m ai n w a s ass u m e d i n t his f e asi bilit y st u d y t o b e 

c o ns er v ati v e.  

 

3 3 ” M ai n Tr a v ersi n g P h a s e C 4 a n d 4 8 ” M ai n Tr a v er si n g P h as e D 2:  A n e xisti n g 3 3 ” m ai n 

c o n v e ys w a st e w at er s o ut h e ast, tr a v er si n g pr o p os e d P h as e C 4 a n d is i n cr e as e d i n si z e t o a 

4 8 ” m ai n b ef or e cr ossi n g I nt erst at e 5 8 0.  T h e 4 8 ” m ai n c o nti n u es tr a v er si n g t h e s o ut h er n 

p orti o n of P h as e D 2 a n d c o n v e ys w ast e w at er fl o ws t o t h e e ast t o w ar d t h e i nt er s e cti o n of 

B utti W a y a n d Air p ort R o a d.  P ur s u a nt t o r e c e nt c orr es p o n d e n c e wit h C ar s o n Cit y P u bli c 

W or ks, t h e e xisti n g 4 8 ” s a nit ar y s e w er m ai n i s c urr e ntl y at 2 5 % c a p a cit y. 

 

8 ” M ai n i n S ali m a n R o a d:  A n 8 ” s a nit ar y s e w er m ai n e xist s i n S ali m a n R o a d, b et w e e n 

R o bi ns o n Str e et a n d 5t h Str e et.  C ars o n Cit y P u bli c W or ks d o e s n ot c urr e ntl y h a v e as- b uilt 

dr a wi n gs f or t his f a cilit y.  T h e c urr e nt c a p a cit y is u n k n o w n.    

 

2 4 ” M ai n i n 5 t h Str e et:  A 2 7 ” m ai n e xist s i n 5t h Str e et j u st e ast of S ali m a n R o a d a n d 

d e cr e as es i n si z e t o a 2 4 ” m ai n pri or t o t h e pr o p os e d L o m p a R a n c h B o ul e v ar d p oi nt- of-

c o n n e cti o n.  C ars o n Cit y P u bli c W or ks d o es n ot c urr e ntl y h a v e a s- b uilt dr a wi n gs f or t hi s 

f a cilit y a n d t h e c urr e nt c a p a cit y i s u n k n o w n. 
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1 8 ” M ai n i n E xisti n g E a s e m e nt, W e st of Air p ort R o a d:  A n 1 8 ” m ai n e xist s i n a n utilit y 

e as e m e nt t h at r u ns n ort h-s o ut h, j ust w est of Air p ort R o a d. T his m ai n c o n n e cts t o t h e 4 8 ” 

m ai n j ust s o ut h of P h a s e D 2.  T h e c urr e nt c a p a cit y is u n k n o w n. 

 

R ef er e n c e A p p e n di x 3  f or e xisti n g s e w er i nf or m ati o n pr o vi d e d b y C ar s o n Cit y P u bli c 

W or ks. 

 

3. 3  P r oj e ct O utf all 

B a s e d o n e xisti n g t o p o gr a p h y, t h e l o w est p oi nt o n t h e pr oj e ct sit e a p p e ar s t o b e l o c at e d 

s o ut h of pr o p os e d P h as e D 3, n e ar t h e Air p ort R o a d a n d B utti W a y i nt er s e cti o n.  H o w e v er, 

t h e e xisti n g p u bli c s e w er f a ciliti e s n ot e d i n S e cti o n 3. 2 all o ws f or pr eli mi n ar y p oi nts- of-

c o n n e cti o n a n d a d e q u at e sl o p es f or f ut ur e o nsit e gr a vit y s e w er li n es s er vi ci n g t h e 

i n di vi d u al p ar c els wit hi n t h e pr oj e ct.   

 

R ef er e n c e A p p e n di x 1 f or t h e e xiti n g sit e t o p o gr a p h y.   

 

 

4  P R O P O S E D S A NI T A R Y S E W E R A LI G N M E N T 

4. 1  P r o p os e d S a nit a r y S e w e r P oi nt- of- C o n n e cti o ns a n d Ali g n m e nt s 

T h e c urr e nt str e ets a n d e as e m e nts s urr o u n di n g t h e L o m p a R a n c h N ort h S P A pr oj e ct all o ws 

f or c o n n e cti vit y t o t h e e xisti n g p u bli c s e w er f a ciliti es.  

 

P h as e A 1:  It is pr o p os e d t h at t h e P oi nt- of- C o n n e cti o n ( P O C) f or P h as e A 1 will b e t h e 1 8 ” 

s a nit ar y s e w er m ai n o n R o bi n s o n Str e et.  P ur s u a nt t o t h e a n al ysis i n S e cti o n 2 of t his r e p ort, 

it is a nti ci p at e d t h at t h e P e a k D e si g n Fl o w R at e f or P h a s e A 1 will b e a p pr o xi m at el y 

3 2 2, 6 2 5 g p d ( ± 0. 5 0 cf s).  T h e e xi sti n g 1 8 ” m ai n is c urr e ntl y at 4 5 % c a p a cit y p ur s u a nt t o 

C ar s o n Cit y P u bli c W or ks.  T h e r es ults of t h e h y dr a uli c a n al ysis f or t h e e xisti n g 1 8 ” 

s a nit ar y s e w er m ai n wit h a n a d diti o n al pr o p os e d 0. 5 0 cf s f or P h a s e A 1 ar e a s f oll o ws:  

 

  D e pt h of Fl o w:  0. 7 5’ 

  V el o cit y:  3. 7 5 ft/s e c 

  P er c e nt F ull:  5 0. 0 % 

 

T h er ef or e, t h e 1 8 ” m ai n o n R o bi n s o n Str e et s h o ul d a d e q u at el y s er vi c e P h as e A 1. 

 

P h as e A 2 & P h as e A 3:  It is pr o p os e d t h at t h e P O C f or b ot h P h a s e A 2 a n d P h as e A 3 will 

b e at t h e 8 ” m ai n o n S ali m a n R o a d. P er t h e a n al ysis i n S e cti o n 2 of t hi s r e p ort, it is 

a nti ci p at e d t h at t h e P e a k D esi g n Fl o w R at e f or b ot h P h a s e A 2 a n d A 3 will b e a c o m bi n e d  
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t ot al of a p pr o xi m at el y 2 7 4, 5 0 0 g p d ( ± 0. 4 2 cf s). T h e e xisti n g c a p a cit y is u n k n o w n. 

H y dr a uli c a n al ysis f or t h e e xisti n g 8 ” m ai n wit h t h e pr o p os e d 0. 4 2 cf s f or P h a s e A 2 a n d 

P h as e A 3 ar e a s f oll o ws.  

 

  D e pt h of Fl o w: 0. 3 5’ 

  V el o cit y:  2. 2 4 ft/s e c 

  P er c e nt F ull: 5 2. 5 % 

 

T h er ef or e, t h e 8 ” s a nit ar y s e w e r m ai n o n S ali m a n R o a d s h o ul d a d e q u at el y s e r vi c e P h as e 

A 2 a n d P h as e A 3.  

 

P h as e B 1 ( N ort h- H alf):  D u e t o li k el y f ut ur e d e pt h of c o v er c o nstr ai nt s f or t h e s a nit ar y 

s e w er m ai n, t h e n ort h- h alf of pr o p os e d P h as e B 1 will b e o bli g at e d t o c o nti n u e t h e e xisti n g 

1 8 ” m ai n o n R o bi n s o n Str e et f urt h er e a st al o n g its fr o nt a g e wit h a 1 2 ” m ai n.  It is a ss u m e d 

a n d pr o p os e d t h at t h e P O C f or t h e n ort h- h alf of P h a s e B 1 will b e at t his 1 2 ” s a nit ar y s e w er 

m ai n e xt e nsi o n o n R o bi n s o n Str e et.  P ur s u a nt t o t h e d at a pr o vi d e d i n S e cti o n 2 of t his 

r e p ort, it is a nti ci p at e d t h at t h e P e a k D esi g n Fl o w R at e f or t h e n ort h- h alf of P h as e B 1 will 

b e a p pr o xi m at el y 1 0 5, 1 2 5 g p d ( ± 0. 1 6 cf s).  T hi s is h alf of t h e t ot al P e a k D e si g n Fl o w R at e 

f or P h a s e B 1.  H y dr a uli c a n al ysi s f or t h e pr o p os e d 1 2 ” m ai n e xt e nsi o n is a s f oll o ws: 

 

  D e pt h of Fl o w: 0. 2 2’ 

  V el o cit y:  1. 2 8 ft/s e c 

  P er c e nt F ull: 2 1. 7 % 

 

T h er ef or e, t h e 1 2 ” s a nit ar y s e w er m ai n o n R o bi ns o n Str e et c a n a d e q u at el y s e r vi c e t h e 

n ort h- h alf of P h as e B 1.  

 

P h as e B 1 ( S o ut h- H alf) & P h a s e B 2: D u e t o li k el y f ut ur e c o nstr ai nts r e g ar di n g d e pt h of 

c o v er f or t h e s a nit ar y s e w er m ai n, t h e n ort h er n m ost p orti o n of pr o p os e d P h a s e B 2 m a y b e 

f or c e d t o e xt e n d a 1 2 ” m ai n fr o m t h e n ort h. T hi s c o n c e pt i s d e pi ct e d o n t h e M a st er S e w er 

& W at er Pl a ns. D u e t o t h e u n c ert ai nti es of f ut ur e gr a di n g, t his r e p ort as s u m e s t h at t h e 

s o ut h- h alf of P h a s e B 1 a n d P h a s e B 2 will b e a bl e t o c o n n e ct t o a pr o p os e d 1 2 ” m ai n al o n g 

f ut ur e L o m p a R a n c h B o ul e v ar d. T his pr o p os e d 1 2 ” m ai n is pr o p os e d t o sl o p e d o w n w ar d 

t o w ar d t h e s o ut h w h er e a P oi nt- of- C o n n e cti o n will b e est a bli s h e d wit h t h e e xisti n g 2 4 ” 

s a nit ar y s e w er m ai n o n E ast 5 t h Str e et.  P ur s u a nt t o t h e d at a pr e s e nt e d i n S e cti o n 2 of t his 

r e p ort, it is a nti ci p at e d t h at t h e P e a k D esi g n Fl o w R at e f or t h e s o ut h- h alf of P h a s e B 1 a n d 

P h as e B 2 will b e a p pr o xi m at el y 3 0 1, 6 0 0 g p d ( ± 0. 4 7 cfs).  H y dr a uli c a n al ysis f or t h e 

pr o p os e d 1 2 ” m ai n e xt e nsi o n al o n g L o m p a R a n c h B o ul e v ar d is as f oll o ws:  
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  D e pt h of Fl o w: 0. 3 8’ 

  V el o cit y:  1. 7 3 ft/s e c 

  P er c e nt F ull: 3 7. 7 % 

 

T h er ef or e, t h e 1 2 ” m ai n o n L o m p a R a n c h B o ul e v ar d c a n a d e q u at el y s er vi c e t h e s o ut h- h alf 

of P h a s e B 1 as w ell as P h as e B 2.  

 

P h as e C:  It is pr o p os e d t h at t h e P O C f or P h as e C ( w hi c h i n cl u d e s P h as es C 1, C 2, C 3, C 4, 

a n d C 5) will b e at t h e e xisti n g 3 3 ” m ai n t h at r u ns a cr oss b ot h pr o p os e d P h as e C 2 a n d C 4. 

A pr o p os e d 1 2 ” m ai n is pr o p os e d t o r u n al o n g f ut ur e L o m p a R a n c h B o ul e v ar d a n d c o n n e ct 

t o t his e xisti n g 3 3 ” s a nit ar y s e w er.  P ur s u a nt t o t h e a n al ysis i n S e cti o n 2 of t hi s r e p ort, it is 

a nti ci p at e d t h at t h e P e a k D esi g n Fl o w R at e f or P h a s e C will b e a p pr o xi m at el y 4 3 0, 5 7 5 g p d 

( ± 0. 6 7 cfs).  T h e r es ults of t h e h y dr a uli c a n al ysis f or t h e pr o p os e d 1 2 ” m ai n ar e as f oll o ws: 

T h er ef or e, t h e pr o p os e d 1 2 ” s a nit ar y s e w er m ai n o n L o m p a R a n c h Bl v d s h o ul d a d e q u at el y 

s e r vi c e P h as e C. 

  D e pt h of Fl o w: 0. 4 6’ 

  V el o cit y:  1. 9 1 ft/s e c 

  P er c e nt F ull: 4 5. 9 % 

 

Li k e wis e, t h e h y dr a uli c a n al y sis b el o w als o i n di c at e s t h at t h e e xi sti n g 3 3 ” m ai n s h o ul d 

a d e q u at el y s er vi c e P h as e C. 

 

  D e pt h of Fl o w: 0. 2 7’ 

  V el o cit y:  2. 2 3 ft/s e c 

  P er c e nt F ull: 9. 8 % 

 

P h as e D:  It is pr o p os e d t h at t h e P O C f or P h a s e s D 1 a n d D 2 will b e at t h e e xi sti n g 1 8 ” S S 

m ai n t h at r u ns al o n g a n e xisti n g o n-sit e ( n ort h-s o ut h) e as e m e nt. It is als o pr o p os e d t h at t h e 

P O C f or P h as e D 3 will b e at t h e e xisti n g 4 8 ” S S m ai n ( n ort h- s o ut h), al o n g t h e w est 

b o u n d ar y li n e of P h a s e D 3.  

 

P ur s u a nt t o t h e d at a pr o vi d e d i n S e cti o n 2 of t his r e p ort, it is a nti ci p at e d t h at t h e P e a k 

D esi g n Fl o w R at e f or P h a s e s D 1 a n d D 2 will b e a p pr o xi m at el y 3 9 9, 5 0 0 g p d ( ± 0. 6 2 cf s) 

wit hi n t h e e xisti n g 1 8 ” m ai n. It is als o a nti ci p at e d t h at t h e P e a k D e si g n Fl o w R at e f or P h a s e 

D 3 will b e a p pr o xi m at el y 2 1, 0 0 0 g p d ( ± 0. 0 3 cfs) wit hi n t h e 4 8 ” S S m ai n. H o w e v er, t o b e 

c o ns er v ati v e, t h e t ot al P e a k D esi g n Fl o w R at e f or P h as es D 1, D 2 a n d D 3 is 4 2 0, 5 0 0 g p d 

( 0. 6 5 cfs) a n d w a s utili z e d f or t h e e xisti n g 4 8 ” S S m ai n. Pl e as e r e c all t h at p urs u a nt t o r e c e nt 

c orr es p o n d e n c e wit h C ars o n Cit y P u bli c W or ks, t h e e xi sti n g 4 8 ” S S m ai n is c urr e ntl y at 

2 5 % c a p a cit y, w hi c h e q u at es t o a b o ut 1 1. 7 5 cfs. T h er ef or e, 1 2. 4 0 cf s ( 1 1. 7 5 cf s + 0. 6 5 cfs) 

w as t h e dis c h ar g e us e d f or t h e a n al ysis of t h e e xisti n g 4 8 ” S S m ai n. T h e r es ults of t h e 

h y dr a uli c a n al ysis f or t h e e xisti n g 1 8 ” S S m ai n a n d e xisti n g 4 8 ” S S m ai n ar e as f oll o ws. 
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E xisti n g 1 8 ” S S M ai n 

  D e pt h of Fl o w: 0. 3 2’ 

  V el o cit y:  2. 2 5 ft/s e c 

  P er c e nt F ull: 2 1. 3 % 

 

E xisti n g 4 8 ” S S M ai n 

  D e pt h of Fl o w: 1. 0 3’ 

  V el o cit y:  4. 8 3 ft/s e c 

  P er c e nt F ull: 2 5. 8 % 

 

T h er ef or e, p urs u a nt t o v ali d ati n g t h at t h e e xisti n g c a p a cit y is n ot c urr e ntl y at a si g nifi c a nt 

l e v el, t h e h y dr a uli c a n al y sis i n di c at e s t h at t h e e xisti n g 1 8 ” m ai n s h o ul d a d e q u at el y s er vi c e 

P h as e D. 

 

R ef er e n c e A p p e n di x 1  f or t h e L o m p a R a n c h N ort h S P A – P h asi n g Pl a n ( Fi g ur e 5) a n d 

A p p e n di x 4  f or t h e M ast e r C o n c e pt S a nit a r y S e w e r a n d W at e r S yst e m L a y o ut .  T h e 

h y dr a uli c a n al ysis c al c ul ati o ns f or all t h e a b o v e- m e nti o n e d s a nit ar y s e w er f a ciliti es ar e 

pr o vi d e d i n A p p e n di x 2 . 

 

 

5  O N SI T E S E W E R 

5. 1  O n- Sit e P r o p os e d S e w e r M ai n Ali g n m e nt s 

T h e pr o p os e d P oi nts- of- C o n n e cti o n s h o w n o n t h e M ast e r C o n c e pt u al S a nit a r y S e w e r 

a n d W at e r S yst e m L a y o ut pl a ns ( pr es e nt e d wit h t his r e p ort) is f or pr eli mi n ar y pl a n ni n g 

a n d dis c ussi o n p ur p os e s o nl y.  T h e o n-sit e s e w er is si z e d at 8 ” i n t hi s f e asi bilit y a n al ysi s.  

D u e t o t h e pr eli mi n ar y st a g e a n d t h e d y n a mi c n at ur e of t h e pr oj e ct, t h e o n-sit e s e w er m ai n 

ali g n m e nt a n d si z e m a y v ar y wit h f urt h er a n al ys es t h at will b e r e q uir e d wit h f ut ur e p h a s e s 

of t h e m a st er pl a n n e d c o m m u nit y t o ulti m at e b uil d- o ut.  T h e fi n al o n-sit e s e w er m ai n 

ali g n m e nts m a y f urt h er v ar y c o nti n e nt o n d et ail e d c o or di n ati o n r e q uir e d i n c o nsi d er ati o n 

of ot h er o n-sit e dr y a n d w et utiliti e s ali g n m e nts, utilit y cr ossi n gs a n d t h e l a y o ut of pr o p os e d 

r o a d w a ys.  P urs u a nt t o r e vi e w of t h e e xisti n g t o p o gr a p h y a n d f a ciliti es, t h e pr eli mi n ar y 

s e w er ali g n m e nts pr es e nt e d h er ei n s h o ul d b e at a d e q u at e d e pt hs t o pr o vi d e gr a vit y s e w er 

s er vi c e f or t h e pr oj e ct. 

 

6  C O N C L U SI O N 

 
B a s e d o n t h e i nf or m ati o n pr o vi d e d t o T h e R e d Lt d a n d pr es e nt e d i n t h e a p p e n di c e s h er ei n, t h e 

pr o p os e d s a nit ar y s e w er i m pr o v e m e nts r e pr es e nts t h e pr ef err e d m a n n er t o pr o c e e d i n 

c o nsi d er ati o n of t h e g e o gr a p hi c al c o nstr ai nt s a n d t h e f ut ur e r o a d w a y c o n n e cti vit y.  F urt h er m or e, 

t h e e xisti n g s a nit ar y s e w er s yst e m f a ciliti es o n t h e p eri p h er al a n d wit hi n t h e b o u n d ari es of t h e 

m a st er pl a n n e d c o m m u nit y h as t h e c a p a cit y t o a d e q u at el y s er vi c e t h e pr o p os e d d e v el o p m e nt b as e d 

o n t h e a v ail a bl e i nf or m ati o n t h at w a s a n al y z e d.   
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PHASE A THERE IS AN EXISTING 18" SANITARY SEWER MAIN ON ROBINSON STREET THAT CONVEYS WASTEWATER TOWARD THE EAST AND TURNS NORTH ALONG THE FRONTAGE OF PHASE A1. PHASE A SHALL CONNECT TO THE EXISTING SANITARY SEWER WHERE IT TURNS NORTH. PHASE A SHALL EXTEND THE SANITARY SEWER MAIN TO ITS EASTERLY MOST BOUNDARY WHERE A STUB WILL BE PROVIDED FOR A FUTURE CONNECTION FOR PHASE B1.  THERE IS AN EXISTING 8" SANITARY SEWER MAIN ON SALIMAN ROAD THAT CONVEYS WASTEWATER TOWARD THE NORTH ALONG THE PHASE A FRONTAGE. PHASE A2 AND A3 ARE ANTICIPATED TO CONNECT TO THIS EXISTING FACILITY. PHASE B THERE IS AN EXITING 27" SANITARY SEWER MAIN ON 5TH STREET. PHASE B SHALL BE OBLIGATED TO CONSTRUCT SANITARY SEWER MAINS ALONG ITS FRONTAGE WEST OF THE DRIVEWAY ENTRANCE ON ROBINSON STREET AND SOUTH OF THE DRIVEWAY ENTRANCE ON LOMPA RANCH BLVD. THE SANITARY SEWER IS ANTICIPATED TO CONVEY WASTEWATER TO THE WEST FROM THE PHASE B1 PROJECT ENTRANCE ON ROBINSON STREET. THE SANITARY SEWER FROM THE PHASE B1 AND B2 ENTRANCES ON LOMPA RANCH BLVD IS ANTICIPATED TO CONVEY WASTEWATER SOUTH, TOWARD THE POINT OF CONNECTION AT 5TH STREET.    PHASE C THERE IS AN EXITING 33" SANITARY SEWER MAIN ACROSS PHASE C4. PHASE C SHALL BE OBLIGATED TO CONSTRUCT A SANITARY SEWER MAIN ALONG ITS FRONTAGE ON LOMPA RANCH BLVD. THE SOUTHERLY MOST EXTENSION OF THE SANITARY SEWER ON LOMPA RANCH BLVD SHALL PROVIDE A STUB TOWARD THE SOUTH FOR A POSSIBLE FUTURE CONNECTION. THIS SANITARY SEWER IS ANTICIPATED TO CONVEY WASTEWATER FROM THE ROBINSON STREET AND LOMPA RANCH BLVD INTERSECTION TOWARD THE POINT OF CONNECTION AT THE NORTHWEST CORNER OF PHASE C4.    PHASE D THE PROPOSED SANITARY SEWER IMPROVEMENTS FOR PHASE D1 AND D2 WILL CONNECT TO THE ON-SITE EXISTING 18" SANITARY SEWER MAIN AS SHOWN ON THIS PLAN. THE PROPOSED SANITARY SEWER IMPROVEMENTS FOR PHASE D3 WILL CONNECT TO THE EXISTING 48" SANITARY SEWER MAIN AS SHOWN ON THIS PLAN. NOTES  PRECAST MANHOLES WITH AT LEAST 4'-4" FROM FINISHED GRADE TO INVERT TO ACCOMODATE THE MINIMUM STANDARDS. PHASES A2, B2, D1, & D2 REQUIRE STRUCTURAL FILL TO ACCOMMODATE MINIMUM SEWER STANDARDS. 
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PHASE A THERE ARE EXISTING WATER LINES ALONG THE FRONTAGE ROADS ON SALIMAN ROAD, ROBINSON STREET, AND EAST 5TH STREET AS SHOWN PER THIS PLAN. THE ANTICIPATED WATER MAIN POINTS-OF-CONNECTION FOR A LOOPED SYSTEM ARE AS FOLLOWS.  PHASE A1 EXISTING 24" WL ON ROBINSON STREET EXISTING 10" WL ON SALIMAN ROAD NO PHASE PREDECESSOR REQUIRED PHASE A2 EXISTING 10" WL ON SALIMAN ROAD EXISTING 16" WL ON 5TH STREET PHASE A3 EXISTING 10" WL ON SALIMAN ROAD EXISTING 16" WL ON 5TH STREET NOT APPLICABLE.  EXISTING WL FACILITIES ON PERIPHERAL OF PHASE A3. PHASE B THERE ARE EXISTING WATER LINES ALONG ROBINSON STREET AND EAST 5TH STREET THAT PHASE B WILL BE SOURCED FROM. THIS INCLUDES AN EXISTING 24" WL ON ROBINSON STREET AND AN EXISTING 16" WL ON 5TH STREET. THE ANTICIPATED WATER MAIN POINTS-OF-CONNECTION FOR A LOOPED SYSTEM ARE AS FOLLOWS. PHASE B1 PROPOSED 8" WL CONNECTION TO PHASE A1. PROPOSED 12" WL EXTENSIONS ON LOMPA RANCH BOULEVARD FROM A CONNECTION TO THE EXISTING 24" WL ON ROBINSON STREET. PREDECESSOR PHASE A1: PROPOSED WL CONNECTION WITH PHASE A1.  PHASE B2 PROPOSED 8" WL CONNECTION TO THE PHASE B1 12" WL EXTENSION ON LOMPA RANCH BLVD FROM ROBINSON ST TO 5TH ST. PHASE B1 IS PROPOSED TO BE THE PREDECESSOR TO PHASE B2.  PARK REQUIRED PREDECESSOR: PHASE B1 FOR A PROPOSED 8" WL CONNECTION TO THE PHASE B1 12" WL EXTENSION ON LOMPA RANCH BLVD.    REQUIRED PREDECESSOR: PHASE B2 FOR A 2ND PROPOSED 8" WL CONNECTION. PHASE C THERE WILL BE A 12" WL EXTENSION FROM THE STUB FROM PHASE B THAT IS FED BY THE 24" TRANSMISSION WATER LINE.  THE 12" WL EXTENSION WILL RUN FROM ROBINSON STREET TO WILLIAMS STREET AND WILL BE THE CONNECTION POINT FOR ALL OF PHASE C.   PHASE B IS PROPOSED TO BE THE PREDECESSOR TO PHASE C. PHASE D A WATER MAIN WILL TO BE INSTALLED FROM THE EXISTING 24" TRANSMISSION WATER LINE AND RUN ALONG THE EXISTING SANITARY SEWER AS SHOWN ON THIS PLAN.  THERE IS ALSO AN EXISTING 16" WATER LINE ALONG AIRPORT ROAD.  WATER LINES TO BE INSTALLED PER PLAN. EXISTING 16" WL ON AIRPORT ROAD. 12" WL EXTENSION FROM EXISTING 24" WL EAST OF ROBINSON STREET. NO PREDECESSOR REQUIRED.
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1. AN UPDATE IS REQUIRED PRIOR TO EACH SUBDIVISION MAP TO ANALYZE EXISTING AN UPDATE IS REQUIRED PRIOR TO EACH SUBDIVISION MAP TO ANALYZE EXISTING CONDITIONS AND DETERMINE THE NECESSARY IMPROVEMENTS. WHILE THESE STUDIES MAY CAUSE IMPROVEMENTS TO TAKE PLACE SOONER THAN THE TRIGGERS LISTED IN THE PHASING PLAN, THEY WILL NOT CAUSE IMPROVEMENTS TO TAKE PLACE LATER THAN THESE TRIGGERS. 2. ROBINSON STREET AND LOMPA RANCH BLVD SHALL BE IMPROVED TO COLLECTOR ROBINSON STREET AND LOMPA RANCH BLVD SHALL BE IMPROVED TO COLLECTOR ROADWAY STANDARDS WITH BIKE LANES. ROBINSON STREET AND SPINE ROAD SHALL BE CONSTRUCTED AS FULL STREET IMPROVEMENTS. HALF-STREET IMPROVEMENTS WILL NOT BE ALLOWED ALONG THESE COLLECTORS PER CARSON CITY PLANNING DIVISION REQUIREMENTS. 3. AIRPORT ROAD SHALL BE IMPROVED TO COLLECTOR ROADWAY STANDARDS, INCLUDING AIRPORT ROAD SHALL BE IMPROVED TO COLLECTOR ROADWAY STANDARDS, INCLUDING SIDEWALK ALONG THE WEST SIDE. 4. BOTH ROBINSON STREET AND LOMPA RANCH BLVD SHALL INCLUDE MULTI-USE PATHS. BOTH ROBINSON STREET AND LOMPA RANCH BLVD SHALL INCLUDE MULTI-USE PATHS. 5. TWO POINTS OF ROADWAY CONNECTIVITY BETWEEN PHASE A1 AND PHASE B1 SHALL TWO POINTS OF ROADWAY CONNECTIVITY BETWEEN PHASE A1 AND PHASE B1 SHALL BE MAINTAINED. LIKEWISE, A MULTI-USE PATH CONNECTIVITY BETWEEN PHASE A1 AND PHASE A2 SHALL BE MAINTAINED. 6. ALL LOCAL ROADS SHALL HAVE A MINIMUM ACC PAVEMENT THICKNESS OF 4-INCHES. ALL LOCAL ROADS SHALL HAVE A MINIMUM ACC PAVEMENT THICKNESS OF 4-INCHES. 7. TRAFFIC IMPACT STUDIES REQUIRED FOR ALL PHASES MUST DEMONSTRATE THAT THE TRAFFIC IMPACT STUDIES REQUIRED FOR ALL PHASES MUST DEMONSTRATE THAT THE SEGMENT OF N SALIMAN ROAD (BETWEEN E WILLIAMS STREET AND E ROBINSON STREET) WILL HAVE A PROJECTED LEVEL-OF-SERVICE OF C OR BETTER FOR YEAR 2025 UNLESS THE NORTH-SOUTH SPINE ROAD IS CONNECTED TO WILLIAMS STREET. THE NORTH-SOUTH SPINE ROAD MUST CONNECT TO WILLIAMS STREET PRIOR TO ANY DEVELOPMENT THAT WOULD CAUSE A LEVEL-OF-SERVICE WORSE THAN C FOR THIS SEGMENT OF ROAD. 8. TRAFFIC IMPACT STUDIES REQUIRED FOR ALL PHASES MUST DEMONSTRATE THAT THE TRAFFIC IMPACT STUDIES REQUIRED FOR ALL PHASES MUST DEMONSTRATE THAT THE NORTHBOUND LEG AND THE WESTBOUND LEFT TURNING MOVEMENT OF THE N SALIMAN ROAD/E WILLIAMS STREET INTERSECTION (AND THE OVERALL INTERSECTION) WILL HAVE A PROJECTED LEVEL-OF-SERVICE OF D OR BETTER FOR YEAR 2025 UNLESS THE NORTH-SOUTH SPINE ROAD IS CONNECTED TO WILLIAMS STREET. THE NORTH-SOUTH SPINE ROAD MUST CONNECT TO E WILLIAMS STREET PRIOR TO ANY DEVELOPMENT THAT WOULD CAUSE A LEVEL-OF-SERVICE WORSE THAN D FOR THE NORTHBOUND LEG OR THE WESTBOUND LEFT TURNING MOVEMENT OF THIS INTERSECTION. TRAFFIC IMPACT STUDIES FOR EACH PHASE WEST OF THE I580 WILL REQUIRE TRAFFIC COUNTS AT THIS INTERSECTION.  
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PHASE A THERE ARE EXISTING FRONTAGE ROADS ON SALIMAN ROAD, 5TH STREET AND ROBINSON STREET AS SHOWN PER THIS PLAN. ANY DEVELOPMENT IN PHASE A SHALL HAVE DIRECT ACCESS TO THE EXISTING ROADWAY NETWORK. PROJECTS ADJACENT TO ROBINSON STREET SHALL BE OBLIGATED TO PROVIDE FULL FRONTAGE ROADWAY IMPROVEMENTS THAT MAY INCLUDE A TWO LANE ROADWAY WITH ONE DIRECTION OF TRAVEL IN EACH DIRECTION, A TWO WAY LEFT TURN LANE, DEDICATED BIKE LANES, AND A MULTI-USE PATH. PROJECTS ADJACENT TO 5TH STREET SHALL BE OBLIGATED TO HALF-STREET IMPROVEMENTS THAT INCLUDE A 5-FOOT WIDE BICYCLE LANE.  PHASE B PROJECTS ADJACENT TO ROBINSON STREET SHALL BE OBLIGATED TO PROVIDE FULL FRONTAGE ROADWAY IMPROVEMENTS THAT MAY INCLUDE A TWO LANE ROADWAY WITH ONE DIRECTION OF TRAVEL IN EACH DIRECTION, DEDICATED BIKE LANES, AND A MULTI-USE PATH. PROJECTS ADJACENT TO LOMPA RANCH BOULEVARD SHALL BE OBLIGATED TO PROVIDE FULL-STREET ROADWAY IMPROVEMENTS ALONG THE PROJECT FRONTAGE WHICH INCLUDES A MULTI-USE PATH. PHASE C PROJECTS ADJACENT TO SPLINE ROAD SHALL BE OBLIGATED TO PROVIDE FULL-STREET ROADWAY IMPROVEMENTS ALONG THE PROJECT FRONTAGE WHICH MAY INCLUDED A MULTI-USE PATH. THIS PHASE IS ANTICIPATED TO TRIGGER THE INTERSECTION FACILITY AT THE ROBINSON STREET AND LOMPA RANCH BOULEVARD INTERSECTION. PHASE D AIRPORT ROAD EXISTS AS AN IMPROVED FRONTAGE ROADWAY FOR PHASE D. PROJECTS ADJACENT TO BUTTI ROAD SHALL BE OBLIGATED TO PROVIDE HALF-STREET ROADWAY IMPROVEMENTS ALONG THE PROJECT FRONTAGE. PROJECTS ADJACENT TO AIRPORT ROAD SHALL BE OBLIGATED TO IMPROVE THIS ROADWAY TO COLLECTOR ROADWAY STANDARDS, INCLUDING SIDEWALKS ALONG THE WEST SIDE.
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1. EACH PROJECT PHASE TO RESEARCH AND VERIFY EXISTING UTILITIES (INCUDING EACH PROJECT PHASE TO RESEARCH AND VERIFY EXISTING UTILITIES (INCUDING SANITARY SEWER INVERT ELEVATIONS) TO AVOID UTILITY CROSSING CONFLICTS. 2. NO WATER MAIN SHALL HAVE MORE THAN 15 SERVICES WITHOUT LOOPING. NO WATER MAIN SHALL HAVE MORE THAN 15 SERVICES WITHOUT LOOPING. 3. CAST IN PLACE SEWER MANHOLES ARE PROHIBITED. CAST IN PLACE SEWER MANHOLES ARE PROHIBITED. 4. SANITARY SEWER TO COMPLY WITH CARSON CITY STANDARD DETAILS.  SANITARY SEWER TO COMPLY WITH CARSON CITY STANDARD DETAILS.  5. PER DOC#414956, ONLY TWO WATER LINE HOT TAPS ARE PERMITTED WEST OF THE PER DOC#414956, ONLY TWO WATER LINE HOT TAPS ARE PERMITTED WEST OF THE I-580, AND ONLY ONE HOT TAP IS PERMITTED EAST OF THE I-580. 6. PROPOSED MINIMUM SANITARY SEWER SLOPES PER CARSON CITY CODE OF PROPOSED MINIMUM SANITARY SEWER SLOPES PER CARSON CITY CODE OF ORDINANCES/TITLE 18 APPENDIX - DEVELOPMENT STANDARDS DIVISION 15.3.2 - SEWER DESIGN CRITERIA. 7. OTHER OPTIONS FOR UTILITY RUNS MAY BE CONSIDERED IN THE FUTURE BASED ON OTHER OPTIONS FOR UTILITY RUNS MAY BE CONSIDERED IN THE FUTURE BASED ON FEASIBILITY.
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1 2. 0 6. 2 7 0 - S a nit ar y s e w e r d e si g n st a n d ar d s a n d s p e cifi c ati o n s — F a ct o r s. 

 

I n d et er mi ni n g t h e r e q uir e d c a p a citi e s of s a nit ar y s e w er s, t h e f oll o wi n g f a ct or s s h all b e 

c o n si d er e d:  

 

A. M a xi m u m h o url y s e w a g e fl o w;  

B.  A d diti o n al m a xi m u m s e w a g e or w a st e fl o w fr o m i n d u stri al pl a nt s, i n stit uti o n s, 

r e si d e nti al s u b di vi si o n s, et c.;  

C.  Gr o u n d w at er i nfiltr ati o n;  

D.  T o p o gr a p h y of ar e a t o b e s e w er e d;  

E.  L o c ati o n of w a st e tr e at m e nt pl a nt;  

F.  D e pt h of e x c a v ati o n;  

G.  P u m pi n g r e q uir e m e nt s.  

 

( Or d. 1 9 7 7 - 1 2 ( p art), 1 9 7 7).  

 

 

 

 

1 2. 0 6. 2 8 0 - S a nit ar y s e w e r d e si g n st a n d ar d s a n d s p e cifi c ati o n s — B a si s. 

 

A.  P er C a pit a Fl o w. N e w s e w er s y st e m s s h all b e d e si g n e d o n t h e b a si s of t h e m o st r e c e nt 

z o ni n g a n d m a st er pl a n, u si n g t h e f oll o wi n g mi ni m u m d ail y p er c a pit a c o ntri b uti o n s:  

 

 P e r C a pit a  

D e si g n F a ct or s  

A v er a g e d ail y fl o w r at e  1 5 0 g p c d *  

Mi ni m u m fl o w r at e  9 0 g p c d *  

P e a k d e si g n fl o w r at e f or l at er al s e w er s a n d i nt er c e pt or s s er vi n g a tri b ut ar y 

p o p ul ati o n of l e s s t h a n 5, 0 0 0  
3 0 0 g p c d * 

P e a k d e si g n fl o w r at e f or i nt er c e pt or s s er vi n g a tri b ut ar y p o p ul ati o n of 5, 0 0 0 or 

m or e  
2 5 0 g p c d * 

I nfiltr ati o n fr o m ar e a s of hi g h w at er t a bl e  
2 0 0 

g al/ a cr e / d a y. 

  

* G all o n s p er c a pit a p er d a y  

 

   



B.    P o p ul ati o n D e n siti e s. T h e f oll o wi n g ar e mi ni m u m e q ui v al e nt p o p ul ati o n d e n siti e s f or 

u s e i n c o m p uti n g t y pi c al s e w a g e c o ntri b uti o n s:  

 

 

T y pi c al  Z o ni n g  

L a n d U s e 

Cl a s sifi c ati o n  

E q ui v al e nt  

P o p ul ati o n 

P er A cr e  

L o w d e n sit y r e si d e nti al  S F 1 2, 0 0 0/ S F 2 5, 0 0 0  1 4  

M e di u m d e n sit y r e si d e nti al  S F 6, 0 0 0 / M F D  2 9  

Hi g h d e n sit y r e si d e nti al  M F A  6 0  

C o m m er ci al  L C/ G C  1 2  

P u bli c ( S c h o ol - P ar k - G o v er n m e nt)  P  1 2  

I n d u stri al di stri ct  GI/ LI  1 2  

  

A r e p ort o n e sti m at e d s e w a g e fl o w s h all b e s u b mitt e d f or e a c h pr o p o s e d pr oj e ct. W h e n 

d e vi ati o n s fr o m t h e f or e g oi n g p er c a pit a fl o w s a n d o c c u p a n c y r at e s ar e d e m o n str at e d, a 

d e s cri pti o n of t h e d e si g n s h all b e i n cl u d e d i n t h e r e p ort, a n d t h e d e p art m e nt m a y all o w s u c h 

d e vi ati o n s. Fl o w g e n er ati o n a n d p e a ki n g f a ct or s m a y b e p er r e c o m m e n d e d st a n d ar d s f or 

w a st e w at er f a ciliti e s (t e n st at e s st a n d ar d s).  

 

( Or d. 1 9 9 5 - 3 6 § 4, 1 9 9 5: Or d. 1 9 7 7 - 1 2 ( p art), 1 9 7 7). 



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  Di s c h ar g e

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

N or m al D e pt h 0. 6 8 ft

Di a m et er 1. 5 0 ft

R e s ult s

Di s c h ar g e 2. 8 0 ft³/ s

Fl o w Ar e a 0. 7 8 ft²

W ett e d P eri m et er 2. 2 2 ft

H y dr a uli c R a di u s 0. 3 5 ft

T o p Wi dt h 1. 4 9 ft

Criti c al D e pt h 0. 6 4 ft

P er c e nt F ull 4 5. 3 %

Criti c al Sl o p e 0. 0 0 5 0 9 ft/ft

V el o cit y 3. 6 0 ft/ s

V el o cit y H e a d 0. 2 0 ft

S p e cifi c E n er g y 0. 8 8 ft

Fr o u d e N u m b er 0. 8 8

M a xi m u m Di s c h ar g e 7. 1 5 ft³/ s

Di s c h ar g e F ull 6. 6 4 ft³/ s

Sl o p e F ull 0. 0 0 0 7 1 ft/ft

Fl o w T y p e  S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 4 5. 3 3 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

R o bi n s o n S t - E x 1 8 " S S @ 4 5 % C a p a ci t y ( P h a s e A 1)

3/ 1 4/ 2 0 1 7 3: 1 7: 0 5 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 0. 6 8 ft

Criti c al D e pt h 0. 6 4 ft

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

Criti c al Sl o p e 0. 0 0 5 0 9 ft/ft

R o bi n s o n S t - E x 1 8 " S S @ 4 5 % C a p a ci t y ( P h a s e A 1)

3/ 1 4/ 2 0 1 7 3: 1 7: 0 5 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  Di s c h ar g e

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

N or m al D e pt h 0. 6 8 ft

Di a m et er 1. 5 0 ft

Di s c h ar g e 2. 8 0 ft³/ s

Cr o s s S e cti o n I m a g e

R o bi n s o n S t - E x 1 8 " S S @ 4 5 % C a p a ci t y ( P h a s e A 1)

3/ 1 4/ 2 0 1 7 3: 1 7: 5 6 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

Di a m et er 1. 5 0 ft

Di s c h ar g e 3. 3 0 ft³/ s

R e s ult s

N or m al D e pt h 0. 7 5 ft

Fl o w Ar e a 0. 8 8 ft²

W ett e d P eri m et er 2. 3 5 ft

H y dr a uli c R a di u s 0. 3 7 ft

T o p Wi dt h 1. 5 0 ft

Criti c al D e pt h 0. 6 9 ft

P er c e nt F ull 4 9. 8 %

Criti c al Sl o p e 0. 0 0 5 2 0 ft/ft

V el o cit y 3. 7 5 ft/ s

V el o cit y H e a d 0. 2 2 ft

S p e cifi c E n er g y 0. 9 7 ft

Fr o u d e N u m b er 0. 8 6

M a xi m u m Di s c h ar g e 7. 1 5 ft³/ s

Di s c h ar g e F ull 6. 6 4 ft³/ s

Sl o p e F ull 0. 0 0 0 9 9 ft/ft

Fl o w T y p e  S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 4 9. 7 9 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

R o bi n s o n S t - E x 1 8 " S S + 0. 5 0 C F S ( P h a s e A 1)

3/ 1 4/ 2 0 1 7 4: 2 7: 4 0 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 0. 7 5 ft

Criti c al D e pt h 0. 6 9 ft

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

Criti c al Sl o p e 0. 0 0 5 2 0 ft/ft

R o bi n s o n S t - E x 1 8 " S S + 0. 5 0 C F S ( P h a s e A 1)

3/ 1 4/ 2 0 1 7 4: 2 7: 4 0 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

N or m al D e pt h 0. 7 5 ft

Di a m et er 1. 5 0 ft

Di s c h ar g e 3. 3 0 ft³/ s

Cr o s s S e cti o n I m a g e

R o bi n s o n S t - E x 1 8 " S S + 0. 5 0 C F S ( P h a s e A 1)

3/ 1 4/ 2 0 1 7 4: 2 8: 2 5 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

Di a m et er 0. 6 7 ft

Di s c h ar g e 0. 4 2 ft³/ s

R e s ult s

N or m al D e pt h 0. 3 5 ft

Fl o w Ar e a 0. 1 9 ft²

W ett e d P eri m et er 1. 0 9 ft

H y dr a uli c R a di u s 0. 1 7 ft

T o p Wi dt h 0. 6 7 ft

Criti c al D e pt h 0. 3 0 ft

P er c e nt F ull 5 2. 5 %

Criti c al Sl o p e 0. 0 0 6 7 4 ft/ft

V el o cit y 2. 2 4 ft/ s

V el o cit y H e a d 0. 0 8 ft

S p e cifi c E n er g y 0. 4 3 ft

Fr o u d e N u m b er 0. 7 5

M a xi m u m Di s c h ar g e 0. 8 3 ft³/ s

Di s c h ar g e F ull 0. 7 7 ft³/ s

Sl o p e F ull 0. 0 0 1 1 8 ft/ft

Fl o w T y p e  S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 5 2. 4 7 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

S ali m a n R d - E x 8 " S S + 0. 4 2 C F S ( P h a s e A 2 & A 3)

3/ 1 4/ 2 0 1 7 3: 3 3: 2 7 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 0. 3 5 ft

Criti c al D e pt h 0. 3 0 ft

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

Criti c al Sl o p e 0. 0 0 6 7 4 ft/ft

S ali m a n R d - E x 8 " S S + 0. 4 2 C F S ( P h a s e A 2 & A 3)

3/ 1 4/ 2 0 1 7 3: 3 3: 2 7 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

N or m al D e pt h 0. 3 5 ft

Di a m et er 0. 6 7 ft

Di s c h ar g e 0. 4 2 ft³/ s

Cr o s s S e cti o n I m a g e

S ali m a n R d - E x 8 " S S + 0. 4 2 C F S ( P h a s e A 2 & A 3)

3/ 1 4/ 2 0 1 7 3: 3 4: 4 0 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d M a n ni n g F or m ul a

S ol v e F or N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

Di a m et er 1. 0 0 ft

Di s c h ar g e 0. 4 7 ft³/ s

R e s ult s

N or m al D e pt h 0. 3 8 ft

Fl o w Ar e a 0. 2 7 ft²

W ett e d P eri m et er 1. 3 2 ft

H y dr a uli c R a di u s 0. 2 1 ft

T o p Wi dt h 0. 9 7 ft

Criti c al D e pt h 0. 2 8 ft

P er c e nt F ull 3 7. 7 %

Criti c al Sl o p e 0. 0 0 5 6 3 ft/ft

V el o cit y 1. 7 3 ft/ s

V el o cit y H e a d 0. 0 5 ft

S p e cifi c E n er g y 0. 4 2 ft

Fr o u d e N u m b er 0. 5 8

M a xi m u m Di s c h ar g e 1. 6 7 ft³/ s

Di s c h ar g e F ull 1. 5 5 ft³/ s

Sl o p e F ull 0. 0 0 0 1 7 ft/ft

Fl o w T y p e S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 3 7. 7 3 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

L o m p a R a n c h Bl v d P r o p 1 2 " S S + 0. 4 7 C F S ( B 2 & S o u t h- H alf  P h a s e B 1)

5/ 2 3/ 2 0 1 7 1 2: 2 5: 0 2 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 0. 3 8 ft

Criti c al D e pt h 0. 2 8 ft

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

Criti c al Sl o p e 0. 0 0 5 6 3 ft/ft

L o m p a R a n c h Bl v d P r o p 1 2 " S S + 0. 4 7 C F S ( B 2 & S o u t h- H alf  P h a s e B 1)

5/ 2 3/ 2 0 1 7 1 2: 2 5: 0 2 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

N or m al D e pt h 0. 3 8 ft

Di a m et er 1. 0 0 ft

Di s c h ar g e 0. 4 7 ft³/ s

Cr o s s S e cti o n I m a g e

L o m p a R a n c h Bl v d P r o p 1 2 " S S + 0. 4 7 C F S ( B 2 & S o u t h- H alf  P h a s e B 1)

5/ 2 6/ 2 0 1 7 4: 0 9: 5 4 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

Di a m et er 1. 0 0 ft

Di s c h ar g e 0. 1 6 ft³/ s

R e s ult s

N or m al D e pt h 0. 2 2 ft

Fl o w Ar e a 0. 1 3 ft²

W ett e d P eri m et er 0. 9 7 ft

H y dr a uli c R a di u s 0. 1 3 ft

T o p Wi dt h 0. 8 2 ft

Criti c al D e pt h 0. 1 6 ft

P er c e nt F ull 2 1. 7 %

Criti c al Sl o p e 0. 0 0 5 9 7 ft/ft

V el o cit y 1. 2 8 ft/ s

V el o cit y H e a d 0. 0 3 ft

S p e cifi c E n er g y 0. 2 4 ft

Fr o u d e N u m b er 0. 5 8

M a xi m u m Di s c h ar g e 1. 6 7 ft³/ s

Di s c h ar g e F ull 1. 5 5 ft³/ s

Sl o p e F ull 0. 0 0 0 0 2 ft/ft

Fl o w T y p e  S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 2 1. 6 7 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

R o bi n s o n S t - P r o p 1 2 " S S + 0. 1 6 C F S ( N o r t h- H alf  of  P h a s e B 1)

3/ 1 4/ 2 0 1 7 3: 4 6: 4 8 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 0. 2 2 ft

Criti c al D e pt h 0. 1 6 ft

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

Criti c al Sl o p e 0. 0 0 5 9 7 ft/ft

R o bi n s o n S t - P r o p 1 2 " S S + 0. 1 6 C F S ( N o r t h- H alf  of  P h a s e B 1)

3/ 1 4/ 2 0 1 7 3: 4 6: 4 8 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

N or m al D e pt h 0. 2 2 ft

Di a m et er 1. 0 0 ft

Di s c h ar g e 0. 1 6 ft³/ s

Cr o s s S e cti o n I m a g e

R o bi n s o n S t - P r o p 1 2 " S S + 0. 1 6 C F S ( N o r t h- H alf  of  P h a s e B 1)

3/ 1 4/ 2 0 1 7 3: 4 7: 1 3 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d M a n ni n g F or m ul a

S ol v e F or N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

Di a m et er 1. 0 0 ft

Di s c h ar g e 0. 6 7 ft³/ s

R e s ult s

N or m al D e pt h 0. 4 6 ft

Fl o w Ar e a 0. 3 5 ft²

W ett e d P eri m et er 1. 4 9 ft

H y dr a uli c R a di u s 0. 2 4 ft

T o p Wi dt h 1. 0 0 ft

Criti c al D e pt h 0. 3 4 ft

P er c e nt F ull 4 5. 9 %

Criti c al Sl o p e 0. 0 0 5 6 4 ft/ft

V el o cit y 1. 9 1 ft/ s

V el o cit y H e a d 0. 0 6 ft

S p e cifi c E n er g y 0. 5 2 ft

Fr o u d e N u m b er 0. 5 7

M a xi m u m Di s c h ar g e 1. 6 7 ft³/ s

Di s c h ar g e F ull 1. 5 5 ft³/ s

Sl o p e F ull 0. 0 0 0 3 5 ft/ft

Fl o w T y p e S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 4 5. 8 9 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

L o m p a R a n c h Bl v d - P r o p 1 2 " S S + 0. 6 7 C F S ( P h a s e C)

5/ 2 3/ 2 0 1 7 1 2: 3 4: 0 8 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 0. 4 6 ft

Criti c al D e pt h 0. 3 4 ft

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

Criti c al Sl o p e 0. 0 0 5 6 4 ft/ft

L o m p a R a n c h Bl v d - P r o p 1 2 " S S + 0. 6 7 C F S ( P h a s e C)

5/ 2 3/ 2 0 1 7 1 2: 3 4: 0 8 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

N or m al D e pt h 0. 4 6 ft

Di a m et er 1. 0 0 ft

Di s c h ar g e 0. 6 7 ft³/ s

Cr o s s S e cti o n I m a g e

L o m p a R a n c h Bl v d - P r o p 1 2 " S S + 0. 6 7 C F S ( P h a s e C)

5/ 2 6/ 2 0 1 7 4: 1 1: 5 4 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d M a n ni n g F or m ul a

S ol v e F or N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

Di a m et er 2. 7 5 ft

Di s c h ar g e 0. 6 7 ft³/ s

R e s ult s

N or m al D e pt h 0. 2 7 ft

Fl o w Ar e a 0. 3 0 ft²

W ett e d P eri m et er 1. 7 5 ft

H y dr a uli c R a di u s 0. 1 7 ft

T o p Wi dt h 1. 6 4 ft

Criti c al D e pt h 0. 2 6 ft

P er c e nt F ull 9. 8 %

Criti c al Sl o p e 0. 0 0 4 8 1 ft/ft

V el o cit y 2. 2 3 ft/ s

V el o cit y H e a d 0. 0 8 ft

S p e cifi c E n er g y 0. 3 5 ft

Fr o u d e N u m b er 0. 9 2

M a xi m u m Di s c h ar g e 3 5. 9 8 ft³/ s

Di s c h ar g e F ull 3 3. 4 5 ft³/ s

Sl o p e F ull 0. 0 0 0 0 0 ft/ft

Fl o w T y p e S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 9. 8 1 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

L o m p a R a n c h Bl v d - E x 3 3 " S S + 0. 6 7 C F S ( P h a s e C)

5/ 2 3/ 2 0 1 7 1 2: 3 6: 1 3 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 0. 2 7 ft

Criti c al D e pt h 0. 2 6 ft

C h a n n el Sl o p e 0. 0 0 4 0 0 ft/ft

Criti c al Sl o p e 0. 0 0 4 8 1 ft/ft

L o m p a R a n c h Bl v d - E x 3 3 " S S + 0. 6 7 C F S ( P h a s e C)

5/ 2 3/ 2 0 1 7 1 2: 3 6: 1 3 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 1 9 0 ft/ft

N or m al D e pt h 0. 3 8 ft

Di a m et er 1. 0 0 ft

Di s c h ar g e 0. 4 7 ft³/ s

Cr o s s S e cti o n I m a g e

L o m p a R a n c h Bl v d P r o p 1 2 " S S + 0. 4 7 C F S ( B 2 & S o u t h- H alf  P h a s e B 1)

5/ 2 6/ 2 0 1 7 4: 0 9: 5 4 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 3 5 0 ft/ft

Di a m et er 1. 5 0 ft

Di s c h ar g e 0. 6 2 ft³/ s

R e s ult s

N or m al D e pt h 0. 3 2 ft

Fl o w Ar e a 0. 2 8 ft²

W ett e d P eri m et er 1. 4 4 ft

H y dr a uli c R a di u s 0. 1 9 ft

T o p Wi dt h 1. 2 3 ft

Criti c al D e pt h 0. 2 9 ft

P er c e nt F ull 2 1. 3 %

Criti c al Sl o p e 0. 0 0 5 0 8 ft/ft

V el o cit y 2. 2 5 ft/ s

V el o cit y H e a d 0. 0 8 ft

S p e cifi c E n er g y 0. 4 0 ft

Fr o u d e N u m b er 0. 8 4

M a xi m u m Di s c h ar g e 6. 6 8 ft³/ s

Di s c h ar g e F ull 6. 2 1 ft³/ s

Sl o p e F ull 0. 0 0 0 0 3 ft/ft

Fl o w T y p e  S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 2 1. 3 3 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

E x E a s e m e n t - E x 1 8 " S S + 0. 6 2 C F S ( P h a s e D 1 & D 2)

5/ 2 3/ 2 0 1 7 1 1: 4 6: 4 1 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 0. 3 2 ft

Criti c al D e pt h 0. 2 9 ft

C h a n n el Sl o p e 0. 0 0 3 5 0 ft/ft

Criti c al Sl o p e 0. 0 0 5 0 8 ft/ft

E x E a s e m e n t - E x 1 8 " S S + 0. 6 2 C F S ( P h a s e D 1 & D 2)

5/ 2 3/ 2 0 1 7 1 1: 4 6: 4 1 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 3 5 0 ft/ft

N or m al D e pt h 0. 3 2 ft

Di a m et er 1. 5 0 ft

Di s c h ar g e 0. 6 2 ft³/ s

Cr o s s S e cti o n I m a g e

E x E a s e m e n t - E x 1 8 " S S + 0. 6 2 C F S ( P h a s e D 1 & D 2)

5/ 2 3/ 2 0 1 7 1 1: 4 7: 2 1 P M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 3 5 0 ft/ft

Di a m et er 4. 0 0 ft

Di s c h ar g e 1 1. 7 5 ft³/ s

R e s ult s

N or m al D e pt h 1. 0 0 ft

Fl o w Ar e a 2. 4 7 ft²

W ett e d P eri m et er 4. 2 0 ft

H y dr a uli c R a di u s 0. 5 9 ft

T o p Wi dt h 3. 4 7 ft

Criti c al D e pt h 1. 0 0 ft

P er c e nt F ull 2 5. 1 %

Criti c al Sl o p e 0. 0 0 3 5 5 ft/ft

V el o cit y 4. 7 5 ft/ s

V el o cit y H e a d 0. 3 5 ft

S p e cifi c E n er g y 1. 3 6 ft

Fr o u d e N u m b er 0. 9 9

M a xi m u m Di s c h ar g e 9 1. 4 1 ft³/ s

Di s c h ar g e F ull 8 4. 9 8 ft³/ s

Sl o p e F ull 0. 0 0 0 0 7 ft/ft

Fl o w T y p e  S u b Criti c al

G V F I n p ut D at a

D o w n str e a m D e pt h 0. 0 0 ft

L e n gt h 0. 0 0 ft

N u m b er Of St e p s 0

G V F O ut p ut D at a

U p str e a m D e pt h 0. 0 0 ft

Pr ofil e D e s cri pti o n

Pr ofil e H e a dl o s s 0. 0 0 ft

A v er a g e E n d D e pt h O v er Ri s e 0. 0 0 %

N or m al D e pt h O v er Ri s e 2 5. 1 2 %

D o w n str e a m V el o cit y I nfi nit y ft/ s

E x E a s e m e n t - E x 4 8 " S S @ 2 5 % C a p a ci t y ( P h a s e D 3)

5/ 2 4/ 2 0 1 7 1 2: 1 5: 2 4 A M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of1P a g e



G V F O ut p ut D at a

U p str e a m V el o cit y I nfi nit y ft/ s

N or m al D e pt h 1. 0 0 ft

Criti c al D e pt h 1. 0 0 ft

C h a n n el Sl o p e 0. 0 0 3 5 0 ft/ft

Criti c al Sl o p e 0. 0 0 3 5 5 ft/ft

E x E a s e m e n t - E x 4 8 " S S @ 2 5 % C a p a ci t y ( P h a s e D 3)

5/ 2 4/ 2 0 1 7 1 2: 1 5: 2 4 A M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 2of2P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 3 5 0 ft/ft

N or m al D e pt h 1. 0 0 ft

Di a m et er 4. 0 0 ft

Di s c h ar g e 1 1. 7 5 ft³/ s

Cr o s s S e cti o n I m a g e

E x E a s e m e n t - E x 4 8 " S S @ 2 5 % C a p a ci t y ( P h a s e D 3)

5/ 2 4/ 2 0 1 7 1 2: 1 6: 1 3 A M

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n C e nt erB e ntl e y Fl o w M a st er V 8i ( S E L E C T s eri e s 1)  [ 0 8. 1 1. 0 1. 0 3]

2 7 Si e m o n s C o m p a n y Dri v e S uit e 2 0 0 W  W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6 1of1P a g e



Pr oj e ct D e s cri pti o n

Fri cti o n M et h o d  M a n ni n g F or m ul a

S ol v e F or  N or m al D e pt h

I n p ut D at a

R o u g h n e s s C o effi ci e nt 0. 0 1 3

C h a n n el Sl o p e 0. 0 0 3 5 0 ft/ft
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