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Location

The Rosewood Wash Detention Basin at McCarran Boulevard is located in the south
east portion of Section 28, T. 19 N., R. 19 E., within the Caughlin Ranch in Reno, Nevada.
The detention basin is located on the south side of McCarran where the Rosewood Wash
channel crosses McCarran Boulevard. Adjacent developments include the proposed
Eastgate and Southpoint subdivisions to the west and the Eastridge Subdivisions to the
east. The down-drains extend from the top of the slope on the west side of the basin
to the bottom of the basin.

Background

The Rosewood Wash Detention Basin was built with the construction of McCarran
Boulevard for the phase between Skyline View and Cashill Boulevard. The basin consists
of approximately one half acre of land adjacent to McCarran Boulevard. A hydrology
report: "Rosewood Wash Detention Basin - McCarran Boulevard” describes the basin
and its benefits.

This report and its associated plans have been designed in conjunction with the above
mentioned report. The plans consist of a series of ponds, trash racks, manholes, piping
and energy dissipators to get the storm runoff from the top of the slope to the bottom of
the slope and into the detention basin. The hydrology report considers the runoff in its
present state (existing) and its proposed state.

Existing Conditions

With the grading of McCarran Boulevard and Caughlin Village, the drainage basin for
the Rosewood Wash has changed drastically over the past year. The area from Sierra
Pacific Power Company’s Mt. Rose substation to McCarran Boulevard, have had the
steep and deep canyon filled in to form a mild (8% grade) sloping surface. The disturbed
land is void of all vegetation. The upper end of the drainage basin is still in its "natural®
state and consists of mild to moderate sloping land with native grasses and sage brush.

Flows for the 5-year and 100-year storms using the rational method are as follows:

Q=CA
= (.55)(.72)(134) = 55.3 cfs (5-year)
= (.55){200)134) = 147.4 cfs (100-year)

(These were deschjbed in greater detail in the hydrology report for the Rosewood Wash
Detention Basin.)



Proposed Conditions

The proposed conditions are based on the Caughlin Village - Master Grading Plan I
submitted to the City of Reno as a Special Use Permit. The above grading plan illustrates
the layout for streets, lots and common areas. The Master Grading Plan Il sheet used as
a base sheet for this hydrology and is labeled as Master Hydrology Map (enclosed).

The Master Hydrology Map shows the proposed layout along with a proposed storm
drain system including catch basins, yard drains, swales, manholes, pipes, ponds and
ditches.

Existing Conditions

Several existing ponds are located along the flow line of the existing Rosewood Drainage
Basin. Pond #1 is built and will not change with construction. A second existing pond
is located halfway between Pond #1 and the top of the slope. This is a relatively smalf
pond and will be enlarged at later date for future development. The third pond will be
constructed at the inlet to down-drain #1. This pond is designed not for detention but
as a stilling basin for the inlet to the down-drain. The water will have time to decrease
its velocity prior to entering the down-drain.

The flows through this series of ponds are as follows:

5-Year Storm
Inflow Pond Outflow Contributing
(cfs) # (cfs) Flow (cfs)
35.0 #1 7.7
15
21.7 #2 22.0
16
38.0 #3 379
00-Year Stor
Inflow Pond Outflow  Contributing
(cfs) # (cfs) Flow (cfs)
90.0 #1 16.7
36.0
45.5 #2 46.3
44.0
90.3 #3 91.6

Thus the existing flows are 37.9 cfs and 91.6 cfs for the 5-year and 100-year storms,
respectively



Methodology

The following is a summary of the method used to compute flows. The software package
used for routing storms through ponds is Haestad Methods’ - Pond 2 and TR55 programs.
Basically the size of the pond is inputed into the computer and it determines the volume.
The outlet structures for each pond are these inputed into the computer. A hydrograph
is generated using the TR55 method and the peak flow is checked against the Rational
Method. The hydrograph (inflow) is routed through the pond and an outflow hydro-
graph is created.

A separate hydrograph is then created for the area contributing to the next pond. The
rational method is used to determine the flows at each catch basin and yard drain as
shown on the Master Hydrology Map. Refer to the Runoff Flows Calculations at the end
of this section. Runoff Flows calculates the 5-year and 100-year flows at each catch
basin. Contributing areas of the street, lots and common area are used to determine the
flows. For simplicity as well as being conservative, a time of concentration of 10 minutes
was used.

After the new hydrograph is created for just the area contributing to the next pond in
the system, it is combined with the outflow hydrograph from the previous pond in the
system. The new combined hydrograph then becomes the inflow hydrograph for the
next pond. This procedure is repeated for each pond. The flow chart for hydrology
appears at the end of this section.

Proposed Runoff for Down-drain #1 (South pipe)
The runoff which ultimately ends up at the southern most down-drain (#1) consists of

flows from Pond #1, Pond #2, Pond #3, Pond #4 and the contributing areas to each
ponds. A summary of the flows are as follows:

3-Year Storm
Inflow Pond Outflow  Contributing
(cfs) # (cfs) Flow (cfs)
45 #1 7.4
28.9
353 #2 7.7
7.9
13.5 #3 8.6
6.2
11.9 #4 1.7



100-Year Storm
Inflow Pond Outflow  Contributing
(cfs) # (cfs) Flow (cfs)
9 #1 16
78.3
88 #2 23.8
21.6
31.0 #3 25.3
13.6
26.8 #4 26.8

The 5-year and 100-year flows exiting Pond #4 are 11.7 cfs and 26.8 cfs. This is the
flow that will go down the down-drains.

As can be seen from above, the contributing flow cannot be directly added to the outflow
to obtain the new inflow. This is because the peaks do not occur at the same time as
the pond delays the peak. In most cases, the inflow is "close" if one adds the outflow

and the contributing area flow.

Proposed Runoff for Down-drain #2

The second down-drain (#2), the northern most pipe, receives flow from pond #5.
Pond #5 receives off-site flows from Village Green Unit Two and Caughlin Village Park.
Off-site flows consist of 17 cfs and 46 cfs for the 5-year and 100-year storms, respectively.
Thus total inflows to pond #5 are 26 cfs and 69 cfs for the 5-year storm and 100-year
storms respectively. The<100-year s;g:? outflow for the 5-year storm is 18.4 cfs and
52.3 cfs for the 1032)-year storm. o Y

Pond #6 does not effect the down-drain plans. The outflow from the pond will go
through the storm drain system located in the proposed Caughlin Ranch Shopping
Center. Total runoff for the area contributing to Pond #6 is 2.4 cfs and 6.6 cfs for the
5-year and 100-year storms respectively. From the Caughlin Village/Caughlin Ranch
Shopping Center Hydrology Reports, outflow from pond #6 shall be 2.0 and 5.3 cfs for
the 5 and 100 year storms respectively. The inflows as shown above are very close without
the use of a pond and for this reason a pond may or may not be constructed. At the
time planning for this area, an in depth study will determine if a pond is necessary or
not.

As can be seen from the above, the proposed conditions with the series of ponds works
well. Both the 5-year and 100-year storms have decreased peak flows. The interesting
thing about the contributing flows to down-drain #1 is that the existing conditions are
greater than the proposed conditions. Thus the pipe shall be designed using 91.6 cfs.



Design

The down-drains consist of a trash rack, a short section of CMP a manhole/overflow
structure, a long length of CMP, amanhole, a section of RCP, and then an energy dissipator
(in that order from top to bottom). The pipe to be used is corrugated metal pipe with a
paved invert. A helical corrugation pattern will be used as this decreases Mannings "N*
value. Armco’s catalog provides an "N" value for 24" paved invert and 2 2/3" x 1/2"

helical pattern as .014. V}e_sxlcg\r\ Mawoa\ States W= 0,0l 9
Down-drain Inlets 2 2| #|

The inlets to the down-drains consist of a trash rack/headwall, a short section of pipe
and then an emergency overflow manhole. The overflow manhole helps during the
100-year storm to get the water into the down-drain pipes. It consist of a 60" diameter
manhole barrel with 1" rebar on 8" centers across the top. The rebar will help keep
debris and kids out of the pipe.

As can be seen by the computer printout under the Structures section, the capacity for
Inlet #1 (South inlet) is 147 cfs and capacity for Inlet #2 (North inlet) is 133 cfs. The
manholes were calculated as 4’ diameter even though 5’ diameters barrels will be used.
This was done to account for losses due to the 1" rebar. \

Down-drain Pipes

Using mannings equation to find full flow capacity for the two pipes are as follows:

6,94 ™
18'CMP S = 0.322,% = 0.014 = Q(full) = 60 cfs — Bmax &
24'CME S = 0.31,p0= 0.014 = Qful) = 125¢fs — Ruan @ OIU D

with 600 'S ddep 2= ofs
WS

Using the worst case flows for checking capacity of the pipes are as follo

The 100-year flow at down-drain #1 (Southern pipe) for existing conditions is 92 cfs.
This is less than the full flow capacity of the pipe at 125 cfs.

The 100-year flow at down-drain #2 (Northern pipe} for the proposed conditions is 52
cfs. This is Jess than the full flow capacity of the pipe at 60 cfs.

As a note, both the down-drains may operate under pressure flow conditions due to the
use of "O-rings" at each pipe connection.



Conclusion

In conclusion, the proposed subdivision and proposed pond/storm drain layout has a
great effect on the hydrology of the area. The flows are being reduced from 55.3 cfs
and 147.4 cfs to 30 cfs and 79 cfs for the 5-year and 100-year storms. |f you route the
above proposed flows through the existing detention basin at McCarran Boulevard, even
more benefits occur as the 100-year storm decreases to almost a third of the original
flow to 47 cfs.

Even the intermediate or existing condition, flows have remained about the same as the
original conditions, 55 cfs and 148 cfs. The reason why this number has not decreased
is because the contributing area has increased due to the site grading. The Park and
Village Green Unit Two have been added to the total area. Plus the "C" value has
increased some due to the removal of all the vegetation. The encouraging factor is that
the 100-year storm decreases after routing through the existing Rosewood Wash
Detention Basin at McCarran Boulevard from 147 cfs to 93 cfs.

As a final note, the ponds shown are schematic at this time and were designed in
conjunction with the layout shown. The ponds may change in size, shape or location
but the basic concept shall remain. The main concept is to decrease flows to the point
that the 100-year flows shall fit in the designed 24" and 18" CMP down-drain pipes. The
5-year flow must not be increased beyond the point of existing conditions.
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RUNOFF FLOWS

e

XISTING - CONDITIONS

AREA C TC I5 1100 AREA AREA @b @100
ID (MIN) (IN/HR) (IN/HR) | (5F) (ACREDS) {(CEFS) (CF3)

SR KK KK KKK KKK KK KK K SRR K KK KK KK KR SR KKK SR KK K KKK K KKK IR I ORGSR R OK K 3OKOK K
OVERALL 0.55 28.30 0.75 2.00 134.00 55.28 147.40

PROPO3SED - EASTGATE AND SOUTH POINT DEVELOPMENTS

AREA C TC i5 1100 AREA AREA Q5 Q100
(1ID) (MIN) (IN/HR) (IN/HR) (SF) (ACRES) (CFS) (CFS)
SR KR SRR SR KKK O KK K K K 3K I 3K K PR K TR SIGIOK KRR KR SR K R ORCR SRR KKK KK KKK AR AR KR KK KK KRR K koK
STREET 0.90 14365 0.33
LOT AREA 0.50 71535 1.64
COMMON AREA 0.25 _ 0 0.00
CB #1 0.57 10.00 1.40 3.80 85900 1.87 1.57 4.25
STREET 0.90 11560 0.27
LOT AREA 0.50 0 0.00
COMMON AREA 0.25 0 0.00
CB #2 0.80 10.00 1.40 3.80 11560 0.27 0.33 0.91
STREET 0.90 24730 0.57
LOT AREA 0.50 35370 0.81
COMMON AREA 0.25 0 0.00
CB #3 0.866 10.00 1.40 3.80 60150 1.38 1.29 3.49
STREET 0.90 11070 0.25
LOT AREA 0.50 : 36405 0.84
COMMON AREA 0.25 0 0.00
CB #4 0.59 10.00 1.40 3.80 47475 1.08 0.91 2.46
STREET 0.90 11070 0.25
LOT AREA 0.50 0 0.00
COMMON AREA 0.25 0 0.00
CB #5 0.90 10.00 1.40 3.80 11070 0.25 0.32 0.87
STREET 0.80 220860 0.51
LOT AREA 0.50 0 0.00
COMMON AREA 0.25 0 0.00
CB #6 . 0.20 10.00 1.40 3.80 22060 0.51 0.64 1.73
STREET 0.90 21505 0.49
LOT AREA 0.50 138390 3.20
COMMON AREA 0.25 0 0.00
CB #7 0.55 10.00 1.40 3.30 160885 3.89 2.86 T.77
STREET 0.90 23880 0.55
LOT AREA 0.50 85410 1.96
COMMON AREA 0.25 0 0.00
CB #3 0.59 10.00 1.40 3.80 109220 2.51 2.06 5.60
STREET 0.80 . 224890 0.52
LOT AREA 0.50 ‘ 1223860 2.81
COMMON AREA 0.25 0 0.00
CB #92 0 3.33 2.62 7.10

.56 10.09 1. 440 3.80 144840
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YD #3 0.85 1.75
COMMON #2 8.37 22.71
POND #2-TOTAL 23.86 78,34

AR K KKK K K KOR KKK KKK ROR KKK KKK SKOK 3K AR Kk sk

CB #10 .55 1.50
CB #11 2.286 6.13
CE #26 1.99 5.40
CB #27 0.22 0.58
CB #28 1.35 3.66
COMMON #3 1.58 4.28
POND #3-TOTAL 7.94 21.586

KK CRR KRR R RO ROR HROKSROK K K KK OR KCK Kok Rk sk

CB #19 0.38 1.04
CB #20 0.55 1.48
COMMON #4 1.08 2.93
OFFSITE 4.20 8.10
POND #4-TOTAL 6.21 13.56
SRR KR K CKCRCRCHRRCRRCRRCKCKCKOICKCR KR SRR R K Kok ok
CB #21 1.27 3.45
CB #22 1.43 3.89
CB #23 1.77 4.81
CB #24 1.80 4.88
COMMON #5 2.11 5.72
OFFSITE : 17.00 46. 00
POND #5-TOTAL 25.38 68.76

KKK KKK kK K R R R KK R R KSR NOK SRRk Kk Kok sk sk

CB #25 ' 1.61 4.38
COMMON #6 0.83 2.26
OFFSITE-TOTAL 2.44 6.64



POND VOLUMES
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