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Sewer Trunk Line Design

All sewer lines proposed in this report have been designed in accordance with
standard engineering criteria. In the absence of specific county design standards
the following discussion reports the engineering criteria used to design the waste
water treatment trunk lines alignments shown in the appendices of this report.
The appendices include a general over view map that shows the treatment site
and overall length/extent of the trunk line; an option of probable cost, summary of
quantity takeoff on for each sheet and plan and profile engineering drawings for
each line.

Hydraulic Design
All proposed sewer lines for this report have been designed to give a mean

velocity of not less then 2.5 fps, based upon a manning formula, using an “n”
value of 0.013. At the lower velocities, hydrogen sulfide problems are a concern
and therefore must be avoided and further analyzed where lower velocities
persist. Conversely, to prevent abrasion and erosion of the pipe material, the
maximum velocity has been limited to 9 fts at estimated peak flow. In no section
of this design has this maximum been exceeded, but in cases that flows of this
speed are considered in the future, DIP or equivalent pipe material is should be

considered.

All velocities analyzed and capacities for this report where done under peak flow
conditions, with Haestad’s FlowMaster Version 7.0 computer software. The
design assumptions for each line are as follows:

Material: pre-cast concrete (n = 0.013)

Minimum and Maximum Slop: 0.00033 ft/ft and 0.005 ft/ft respectively
Minimum and Maximum Depth of Line/Manhole: 6 ft and 30 ft respectively
Peaking Factor: 2.5

Flow Depth: 2/3 of pipe size

Minimum Flows: greater then 5cfs (to insure minimum mean velocities)
Instantaneous Flows: Each truck line is aligned to connect to an available
collection system.

e Intermediate Connection: All lines do not have service connections along
each alignment. Each line is intended to carry the flow generated at the
beginning of the alignment.

The typical pipe size design for the truck lines is based on a pre-cast concrete
pipe, 48 inches diameter. This size of pipe can accommodate the peak flows
expected from the 0.5 to 3 MGD existing collection system in which the lines are
to tie into. Flow capacity calculations regarding the discharge capacities are
included in the appendices of this report. In summary of those calculations, the
maximum velocity at maximum allowable slope is 9.0 fps with a capacity of 79.6
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cfs, where as the minimum velocity at minimum allowable slope is 2.5 fps with a
capacity of 20.5 cfs.

Horizontal and Vertical Control

All vertical and horizontal information presented in the appendices of this report
is derived from 2’ contour mapping completed by Kenney Aerial Mapping. The
aerial survey control was completed by Civilwise Services, LLC. These two
sources of mapping information produced and accurate contour map of the valley
covering 220 square miles of the Pahrump valley. The contour interval is 2 foot.
This elevation data is depicted along each of the trunk lines as the existing
ground and serves as the datum for all the line depths, slopes and grades.

Manholes Spacing and Design

Manholes for these alignments where placed at along the approximate centerline
of streets where available. These approximate alignments minimized or avoided
additional ROW acquisition by the County. ROW acquisition is still included as
part of the option of probable cost to account for any possible future needs the
County might need in line construction. Manholes where installed at the end of
each line, at all changes of grade, pipe size, alignment and at distances not to
exceed 1,400 linear feet. Manholes depicted along the alignment are five (5) feet
in diameter.

Summary of Trunk Line Design

Each site evaluated by this waist water treatment study is shown in the
appendices of this report. Each of the sites and corresponding truck line data is
summarized in Table 1 below.

Table 1
Total OPC of Total
Length of Truck Admin. & Grand
Number of  Trunk Lines Lines Cost  Design Total
Site Name  Truck Lines (LF) ($ Mill) ($ Mil ($ Mill
Site #3 Manse Road 46,896 14.4 3.3 17.7
Calvada Bvd. 29,220 9.0 2.1 111
Site #1 Thousandaire 19,975 6.2 1.4 7.57
Bvd.
Site #4 Simkins Rd 22.3712* 6.3 1.5 7.8

*Site 4’s total length includes 2,830 LF of DIP force main.

The OPC tuck line costs listed above includes design elements, dust, erosion
and quality control (5%}, construction survey (2%}, and finally contingencies
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(15%). These considerations make up approximately 81.5% of the grand total.
The administration and design consts listed above include Administration and
legal (5%), Engineering design (10%), and Construction management (8%).
These considerations make up approximately 18.5% of the grand total. The
Grand total above in intended to communicate the total capital cost of material,
design, and construction for each truck line.
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Cross Section - Max Slope
Cross Section for Circular Channel

Project Description

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.013
Channel Slope 0.005000 ft/it
Depth 2.67 ft
Diameter 48.0 in
Discharge 79.63 cfs
48.0 in
2.67 ft
Vi1
H:1
NTS
Project Engineer: Mike Bone
c:\program files\haestad\fmw\project1.fm2 Tri-Core Engineering FlowMaster v7.0 [7.0005]

04/28/05 12:10:35 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Worksheet for Circular Channel

Project Description

Worksheet

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coefficient 0.013
Channel Slope 0.005000 fuft

Depth 2.67 ft
Diameter 48.0 in
Results

Discharge 79.63 cfs
Flow Area 8.9 ft
Wetted Perimeter 7.64 ft
Top Width 0.00 ft
Critical Depth 270 ft
Percent Full 66.7 %
Critical Slope 0.004817 ft/ft
Velocity 8.95 ft/s
Velocity Head 1.24 ft
Specific Energy 3.91 ft
Froude Number 1.03
Maximum Discharg 109.25 cfs
Discharge Full 101.57 cfs
Slope Full 0.003073 ft/ft
Flow Type Supercritical

Project Engineer: Mike Bone
c:\program files\haestad\fmw\project1.fm2 Tri-Core Engineering FlowMaster v7.0 [7.0005]
04/28/05 12:12:42 PM ®© Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Cross Section - Min Slope
Cross Section for Circular Channel

Project Description

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.013

Channel Slope 0.000330 ft/ft
Depth 2.67 ft
Diameter 48.0 in
Discharge 20.46 cfs

48.0 in

2.67 ft

Project Engineer: Mike Bone
c:\program files\haestad\fmw\project1.fm2 Tri-Core Engineering FlowMaster v7.0 [7.0005]
04/28/05 12:13:34 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Circular Channel

Project Description

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coefficient 0.013

Channel Slope 0.000330 ft/ft

Depth 2.67 ft
Diameter 48.0 in

Results

Discharge 20.46 cfs

Flow Area 8.9 fi*

Wetted Perimeter 7.64 ft

Top Width 0.00 ft

Critical Depth 1.33 1t

Percent Full 66.7 %

Critical Slope 0.003548 ft/ft
Velocity 2.30 ft/s
Velocity Head 0.08 ft

Specific Energy 275 ft

Froude Number 0.26

Maximum Discharg 28.07 cfs
Discharge Full 26.09 cfs

Slope Full 0.000203 ft/ft

Flow Type Subcritical

Project Engineer: Mike Bone
c:\program files\haestad\fmw\project1.fm2 Tri-Core Engineering FlowMaster v7.0 [7.0005]
04/28/05 12:14:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Curve
Plotted Curves for Circular Channel

Project Description

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Mannings Coefficient 0.013
Diameter 48.0 in
Attribute Minimum Maximum Increment
Channel Slope (ft/ft) 0.000330 0.005000 0.000500
Depth (ft) 1.00 3.00 0.50
Worksheet: Circular Channel - 1
Dlscharge vs Channel Slope Varymg Depth
1000 f————gremees e ey e 1,00 f
5 g g . . . , | —e— 150t
I R N R R b e 2001t
208 s i s = = | E : a 250 f
; ! : : : : H H 3.00 ft
O e e T b — 4
T | e e e ool

Discharge
(cfs)

OO
oo

000 0.0005 0.0010 0.0015 O. 0020 0.0025 0.0030 0.0035 0.0040 0.0045 0.0050
Channel Slope
(ft/ft)

Project Engineer: Mike Bone

c:\program files\haestad\fmw\project1.fm2 Tri-Core Engineering FlowMaster v7.0 [7.0005]
04/28/05 12:16:17 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Tr1-CorE
ENGINBERING
7272 E. INDIAM SCHOOL RD.
SUME 420
SCOTTSDALE, AZ 85251
PHONE (480) 346-3200
FAX (480) 346-3201
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Wast Water Treatment Plant Study
Manse Road - Trunklines

Pahrump RPD, Nye County, Nevada
Draft - April 15th, 2005

Table 1 - OPC for Manse Road

' UNIT TOTAL COST
DESCRIPTION | QUANTITY UNIT COST per SY
Remove and replace aggregate service road 8019.896 SY $2.40| $19,247.75
Remove and replace asphailt pavement 12199.79 SY $3.60| $43,919.25
48" Sanitary sewer line 46896 LF $240.00|  §11,255,040.00
Sewer manhole 10 to 15 ft 13 EA $6,500.00 $84,500.00
Sewer manhole 15 to 20 ft 15 EA $7.000.00 $105,000.00
Sewer manhole over 20 ft 32 EA $7.500.00 $240,000.00
Right of way acquisition 46896 SF $1.15 $53,930.40
| Subtotal | $11,801,637.40
| | | |

Dust, Erosion and Quality Control (5%) | $590,081.90
| Construction Survey (2%) | $236,032.70

Contingencies (15%) | $1,770,245.60

o]

onstruction Subtotal | $14,397,997.60

Administration and Legal (5%) | $719,899.90

! Engineering Design (10%) ‘ $1,439,799.80

Construction Management (8%) ‘ $1,151,839.80

Notes:

For acquistion of easements on private land a cost of $50,000 per acre is assumed.

Total Cost=|  $17,709,537.10

Unit prices based on construction costs for similar work on drainage projects in Arizona & Nevada.

P:\511210006 Wasle Water System Study\ENGR\Trunk Lines\Manse Road Cost.xls



49 96897 | 961 | 0082 | 008 | 0082 | 0Q0BZ | 00OBZ | 008BZ | 008 | OOBZ | OOBZ | OOBZ | 00BZ | OOBZ | OOBZ | O0BZ | 008Z | 002 48 uonisinboe Aem Jo 1By
3 € £ € € 14 € ¥ € 4 £ g v3 1} 02 J9A0 BIOYUBW Jamas
va Si Z € 4 Z € € va 3 0Z 01 51 d|OYUBW Jamog
3 et 3 14 € 14 3 v3 ¥ Gl 010} 20yuBw Jamag
Ell 9688 | 96LZ | 008C | 008Z | 00BZ | 0Q0OBZ | Q0SB | 008Z | OOBZ | 008Z | OOBZ | OUBZ | O0BZ | OOBZ | o0z | 008Z | 0082 | oO0l2 41 aull Jamas Asejues ,8h
AS 00Zel STCSTL |PRLLLE |PRLLLE |VBLLLT | PRLLLE (PR LLLE | GEE'BS AS Juawaed yeydse aoejdas pue anoway
AS 6'6L08 |GO'BOLL| L'99LL |¥8°LLLE (2857626 £41v0Z AS pecJ a21uas sieba.66e aoeidas pue anoway
LINN | TVLOL | LLS 9Ls SLS vis €Ls ZLS LLS oS €S 8s iy 98 SS S €S [ s LINM NOIL1dI¥2S3a
133HS | 133HS | L33HS | L33HS | L33HS | L33HS | L133HS | L33HS | L13IHS | LITFHS | L133HS | LITHS | LITFHS | L33HS | LITHS | 133HS | 133HS
S00Z/SLiy

EpeAAN 'AlUnoD 9AN
dLMM [Bu0iB3Y 0] Jamag auiunl) Py asuen
ApMIS ANBUIR)Y SUININIL R JUBWIEDI L JIJEMBISEAN




~ WWTP CONNECTION _

MATCHLINE STA 22+00 SEE BELOW
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WASTEWATER TREATMENT &
TRUNKLINE ALTERNATIVES STUDY

NYE COUNTY, NEVADA
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Wast Water Treatment Plant Study
Calvada Blvd - Trunklines

Pahrump RPD, Nye County, Nevada
Draft - April 15th, 2005

Table 2 - OPC for Calvada Blvd

DESCRIPTION QUANTITY | UNIT é’gg‘; TOTAL COST
Remove and replace aggregate service road 4705.69 SY $2.40 $11,293.66
Remove and replace asphalt pavement 11449.51 Sy $3.60 $41,218.24
48" Sanitary sewer line 29220.38 LF $240.00 $7,012,891.20
Sewer manhole 10 to 15 ft 8 EA $6.,500.00 $52,000.00
Sewer manhole 15 to 20 ft 11 EA $7,000.00 $77,000.00
Sewer manhole over 20 ft 21 EA $7,500.00 $157,500.00
Right of way acquisition 29220.38 SF $1.15 $33,603.44

 Subtotal  $7,385,506.50
| ‘

Dust, Erosion and Quality Control (5%) $369,275.30

Construction Survey (2%) $147,710.10

Contingencies (15%) $1,107,826.00

|
| |
I Construction Subtotal $9,010,317.90

Administration and Legal (5%) $450,515.90
Engineering Design (10%) $901,031.80
Construction Management (8%) $720,825.40

Notes:

I PA511210006 Waste Waler System Study\ENGR\Trunk Lines\Calvada Blvd Cosl.xls

Total Cost =|  $11,082,691.00

For acquistion of easements on private land a cost of $50,000 per acre is assumed.

Unit prices based on construction costs for similar work on drainage projects in Arizona & Nevada.
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Wast Waler Treatment Plant Study
Site 1 - Trunklines

Pahrump RPD, Nye County, Nevada
Draft - April 15th, 2005

Table 3 - OPC for Site 1

UNIT

DESCRIPTION | QUANTITY | UNIT . cost | TOTALCOST
Remove and replace aggregate service road 5639.05 Sy $2.40% $13,533.72
Remove and replace asphalt pavement 5872.39 sY $3.60} $21,140.60
48" Sanitary sewer line 19975.14 LF $240‘00; $4,794,033.60
Sewer manhole 10 to 15 ft 7 EA $6,500.00| $45,500.00
Sewer manhole 15 to 20 ft 7 EA $7,000.00| $49,000.00
Sewer manhole over 20 ft 14 EA $7,500.00| $105,000.00
Right of way acquisition 19975.14 SF $1 .15! $22,971.41

| | | P —
; ?  Subtotal|  $5,051,179.30

| L | j
Dust, Erosion and Quality Control (5%) ‘ $252,559.00
| Construction Survey (2%) $101,023.60
Contingencies (15%) $757,676.90

I
Construction Subtotal|  $6,162,438.80

| | | f
Administration and Legal (5%) | $308,121.90
1 Engineering Design (10%) | $616,243.90
Construction Management (8%) ' $492,995.10

T ‘ .
Total Cost=|  $7,579,799.70

Notes:

For acquistion of easements on private land a cost of $50,000 per acre is assumed.

Unit prices based on construction costs for similar work on drainage projects in Arizona & Nevada.
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Waste Water Treatment Plant Study
Site 4 - Trunklines

Pahrump RPD, Nye County, Nevada
Draft - April 15th, 2005

Table 4 - OPC for Site 4
DESCRIPTION QUANTITY | UNIT ggg TOTAL COST
Remove and replace aggregate service road 5423.366 SY $2.40 $13,016.08
Remove and replace asphalt pavement 10649.19 SY $3.60 $38,337.10
48" Sanitary sewer line 19442.53 LF $240.00 $4,666,207.20
Sewer manhole 10 to 15 ft 6 EA $6,500.00 $39,000.00
Sewer manhole 15 to 20 ft 12 EA $7,000.00| $84,000.00
Sewer manhole over 20 ft 8 EA $7,500.00| $60,000.00
Right of way acquisition 19442.53 SF $1.15 $22,358.91
Sanitary Sewer Pump Station 1 EA $60,000.00 $60,000.00
12" DIP Force Main 2830 LF $70.00| $198,100.00
Air Entrainment Valve 4 EA $2,000.00 $8,000.00
| g R R —
‘ ‘ ' Subtotal|  $5,189,019.30
| | | |
Dust, Erosion and Quality Control (5%) | $259,451.00
| Construction Survey (2%) | $103,780.40
1 Contingencies (15%) | $778,352.90
| | |
! Construction Subtotal | $6,330,603.60
! | !
Administration and Legal (5%) | $316,530.20
| Engineering Design (10%) | $633,060.40
Construction Management (8%) $506,448.30
‘ |
Total Cost = $7,786,642.50
Notes:

For acquistion of easements on private land a cost of $50,000 per acre is assumed.

Unit prices based on construction costs for similar work on drainage projects in
Arizona & Nevada.

P:\5112\0006 Wasle Water System SIUdYENGR\Trunk Lines\Site 4 Cost.xls
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