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PROJECT DESCRIPTION

The proposed project is the extension of Double R Boulevard to Longley Lane. The
roadway will begin at the intersection of Longley Lane and Double R Boulevard (a.k.a.
Airway Drive) and extend southward to the existing north portion of Double R Boulevard
in the South Meadows Business Park. The project vicinity map is included which shows
the location of the roadway in relation to the existing developments and roadways in the
area. The roadway is proposed to be constructed in two phases. Phase I of the roadway
consists of approximately 3,100 feet of alignment at the north end of the project. Phase II
consists of nearly 2,400 linear feet of alignment at the south end. The existing Huffaker
Hills subdivision is located to the south of the project with undeveloped land between the
roadway and subdivision. To the north of the project is undeveloped land up to
McCarran Boulevard. There are existing buildings in the vicinity which are located to
the south of the phase I portion of the project. The development extends from the
existing Innovation Drive roadway to the Huffaker Hills subdivision. The two roadways,
Innovation Drive and Meastro Drive, are proposed to tie into the new Double R
Boulevard extension as depicted on the vicinity map. The Double R Boulevard extension
will provide for the development of the proposed Reno Corporate Center (RCC), which
will extend from McCarran Boulevard at the north to the Huffaker Hills subdivision at
the south.

EXISTING REFERENCES

The existing drainage report for Park 2001, East Half and Barron Way, dated April 2001,
and the drainage report for Huffaker Village — Phase 1, dated September 27, 19935, were
used as references to determine the allowable discharge from the proposed development
and to describe the existing drainage patterns in the area. Copies of the cover sheet for
each report are included in the references section of this report.

EXISTING CONDITIONS

The phase I portion of the project is relatively flat and slopes to the north at slopes less
than one percent, Phase II of the site includes mountainous and hilly terrain, which will
require extensive cuts and fills to construct the roadway. The existing site vegetation
consists of native grasses and weeds.

There is an existing system of irrigation ditches that run across the site and flow towards
the north and east. The majority of these ditches will be abandoned prior to construction.
However, the existing flows which cross Longley Lane will be perpetuated through the
project via storm drain. Currently, a portion of the above described flows are conveyed
across Longley Lane by a 3’ x 5” box culvert just south of the Airway Drive intersection
(See Exhibit “AL” & “A-2"). Adjacent to the box culvert is an additional 24" storm
drain, which conveys any spillover from the box culvert across the roadway. The
remainder of the flows to the site are carried in an existing ditch that parallels the
Huffaker Hills subdivision along the south boundary of the project. This ditch may
eventually abandoned, but at this time it is assumed that the flows will be required to




flow through the site. The ditch currently flows to the east along the north property line
of the subdivision and turns to the north at the northeast property corner. The flows
within the ditch are conveyed across Longley Lane by a 37 x 5” box culvert near the south
end of the project. The outlet portion of the culvert is a 42" CMP that discharges into the
ditch indicated above (See Exhibit %” & “A-2"). The maximum flows crossing
Longley Lane were calculated based on the existing pipe size, slope and maximum
allowable headwater at the pipe inlet. The calculations are provided in the calculations
section of this report. ‘

There is an existing storm drain that crosses the site from the Huffaker Hills subdivision
and drains to the existing channel at the north end of the property. The storm drain is a
54-inch RCP at the south end and a 66-inch RCP at the north end of the proposed RCC
project (See Exhibit “A<1”). The storm drain was designed to alleviate flooding within
the subdivision. An easement was granted to the city for the installation of the pipe with
terms that allow for the developments within the parcel to drain to the storm drain.
However, the 100-year storm flows from the development will not be carried within the
storm drain due to insufficient capacity, as was determined from the previous drainage
report for Park 2001, East Half and Barron Way.

There is an existing detention pond located to the east of the subdivision that catches the
runoff from the hillside and detains it with a controlled outlet. The phase II portion of the
roadway is expected to impact the capacity of the pond by the encroachment of fill
material. However, the fill from the roadway that encroaches into the pond is not
expected to negatively impact the purpose of the pond, which is to alleviate the flooding
potential from the hillside. This is due to the fact that the roadway will catch all the
runoff from the hillside in a roadside ditch and convey it through the proposed drainage
system for this development. The only flows which will be discharged to the existing
pond are the flows on the downhill side of the roadway.

The majority of the site is designated by FEMA as Flood Zone Unshaded X, described as
areas of outside of the 500-year floodplain. A small portion of the site near the channel
to the north is located in FEMA Flood Zone A, described as a flood hazard area
inundated by 100-year flood with no base flood elevations determined. (Refer to FEMA
Attachments)

FUTURE CONDITIONS

The construction of the roadway will provide for the development of the Reno Corporate
Center. A 100-year storm drain plan for the full development of the parcel has been
incorporated into the construction of the roadway. The controlling factor for the drainage
plan is the capacity of the existing channel located at the north end of the project, as
determined in the drainage report for Park 2001, East Half and Barron Way. Three
detention ponds will be utilized to alleviate flooding of downstream parcels with the
development of the site. Two of the ponds will be constructed with phase I of the
roadway. The detention ponds will discharge through a culvert outlet with headwall and
continue into the proposed drainage system. Some of the developments within the site




will be allowed to drain to the existing Huffaker Hills storm drain, particularly the sites to
the west of the storm drain. However, the mass grading of the site must be graded to
allow for 100-year storm flows to be conveyed to the proposed storm drain system. Itis
proposed that none of the developments within the site be required to provide on-site
detention. All of the storm drain crossings along Double R Boulevard are designed to
convey the 100-year flows from the developed sites to the master drainage system north-
of and within the roadway.

The existing flows which cross Longley Lane are incorporated into the master drainage
plan for the project. These flows are assumed to be irrigation waters, as they consist of
continuous flows. The northern most flow that crosses Longley will be piped through the
project in a separate system parallel to Longley Lane, where it will eventually drain into
the existing channel just south of McCarran Boulevard. The flow that crosses Longley at
the south end of the project will be piped through the site adjacent to the existing 54-inch
and 66-inch storm drains. A temporary ditch will be provided until the site develops. A
portion of this flow may be routed through the storm drain system and detention ponds to
create a wetland type environment. This will be accomplished by constructing a concrete
manhole structure at the junction point which will control the flows that are routed into
the storm drain system as to not exceed the capacity of the proposed system. The
remainder of the flows will be carried in the parallel storm drain system and temporary
ditch as mentioned previously. Sheet DM of the roadway plan set details the projected
storm drain flows and proposed pipe system. Further, the location of the detention ponds
are shown on Sheet DM. A copy of the drainage plan for the project is included as
Exhibit “B”.

HYDROLOGIC METHOD

The SCS unit hydrograph method (SCSUH) has been employed to estimate the proposed
runoff due to development. SCSUH procedure is a principal component of SCS
Technical Release 20 (TR-20). HydroCAD stormwater modeling system Version 5 was
utilized to calculate the flows which employs SCS TR-20. The SCS 24-hour type II
rainfall distribution was incorporated into the calculations for the 100-year storm event.
Rainfall data was taken from NOAA Atlas 2 maps for the 24-hour 100-year storm (See
NOAA Attachment). The Lag Method was used to determine the time of concentration
for each subcatchment. The soil type for each subcatchment was obtained from the
USDA SCS Soil Survey of Washoe County, Nevada, South Part, which also assigns each
soil type a hydrologic soil group (HSG) for determination of the curve number (CN) (See
Soil Survey Attachments). The CN’s for each subcatchment are indicated on Exhibit
“B”. The drainage calculations, which include the routing diagrams, summaries and
descriptions of each subcatchment and reach, are included in the calculations section of
this report.

CONCLUSIONS

\




Development of the roadway and surrounding parcels will not affect the downstream
developments if the site is constructed with the drainage improvements proposed with
this report. The controlling factor for the discharge flows is the existing channel located
a the north end of the project. A master drainage plan has been developed as to not
exceed the capacity of the channel by incorporating a 100-year detention plan for the
development. Individual sites within the proposed development shall not be required to
provide on-site detention if the master drainage plan proposed with this report is
constructed prior to development of the interior parcels. As noted previously, the
existing storm drain which crosses the site can be utilized for the 5-year developed flows
from a portion of the site, particularly the sites to the west of the storm drain. However,
the entire development shall be graded to allow the 100-year flows to discharge to the
proposed drainage system and detention ponds.
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Washoe County, Nevada, South Part

TABLE 15.--~WATER FEATURES--Continued

577

Rock outecrop.

See footnote at end of table.

Flooding Zh water table
So1ll name and Hydrologiel| T
map symbol group Frequency Duration Months Depth Kind Months
! | =
240 i D Nong=rmram—m————— — ——— 5.0-6,0 |Apparent Peb-May
Updike
241 D o) —— -— 4.0-6.0 {Apparent Mar-Aug
Updike
|
250, 251, 252~——-—mo==—m c T P — -— -— 6.0 - J—
Cagsiro :
260%;
Acrelane I c NoNgmm—rmm—mm e —mmes  — i ——— >6.0 — P
' |
Rock outcrop. | ] |
262 c None———————————— — ——— >6.0 —— ——
Acrelane
280, 281, 282wemwe- ~———— D - Nong——mm——mm e —— -— >6.0 —— ——
Wedekind )
]
290, 291 D |Nong————muaan—a— — —— >6.0 — | =
Verdico Varlant
.300 c None—w==m=— R - — >6.0 ——— —
Surgem ' { |
|
301%, 302%: ! i
Surgen | c Nong—m——m—mw— ———— —— — 6.0 —— i —
Rock outerop. l
310%, 311%: ]
Risley D None———m———e——— — —— >6.0 — : | —
Rock outcrop. | {
312, 313 D LY T ——— —— —— >6.0 -— [ =
Risley | i
314%; | ]
Risley ! D :None--~—-- ------ — o >6.0 —— : ——
Xman | D {None ———————————— — E —— >6.0 -— : ——
Rock outerop. : E {
341 | D [None———=- SO —— B B >6.0 —— | e
Yuko ! | | |
! | ] |
342 ! I
Yuko D Nonge—m——eaa———— ——— J—— >6.0 — } P
Reywat | D i Nongrm—————————— —-— - >6.0 === : -
Rock outerop. | , I
350 ‘D Nong=wm—m——————a— - —-— >6.0 —-— -
Mizel
351%: |
Mizel D None—memm———e~—— — — >6.0 — | -
Skedaddle D None—mm—m=m—=—m - - -— >6.0 -— =
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PABLE 15.--WATER FEATURES-~Continued

Soil Survey

Flooding High water table
Soil name and Hydrologic '
map symbol group Freguency Duration Months Depth Kind Months
Tt
590, 591, 535-—m=rmmmamm—— c Nonew——wemawmema— —— — »6.0 — _—
Springmeyer
600, 601 D 1% VY — _— _— 6.0 ——— —
Idlewild
602 D Rare~cea——nom——— —— —— 2,5-5.0 |Apparent Jan=-May
Idlewild
612, 613, 614, E1l5wwmm—| D NonEe—mm—m——m e — ——— 6.0 — —
Verdico | |
‘ |
620, 621 B L[ 1 TO—— | — —— >6.0 _— —
Orr = I
622 ¢ L[] ———— | _— — | 6.0 —_— —
Oorr
623, 624 B L] T —— — —— 6.0 -— _—
Oorr E %
630 | D NONE~mmmmenm m e | —— — 6.0 — _—
Fleischmann f
631 | D 10T VR—— - — 6.0 ——— -—
Flelschmann } |
|
632 D Nonewm=—m——maen= —-—— — | >6.0 —  J——
Fleischmann {. )
640 A Occasional————-- Very brief to | Dec-Apr | 4.0-6.0 |{Apparent Dec-May
Notus brief.
650 D Nonemm——mm—————— —— — >6.0 —_— ——
Chalco =
651, 652, 653—=—m———mm—— D None~cawmma———ae — - 6.0 ——— | —
Chalco - =
654%; ]
Chaleo 703 o1 SRR— —_— _— >6.0 ] —— [—
Celeton Varlantwe————-—— D Nonemrmm—m—m——aa— —_— -— | 6.0 | —ae —_—
|
660, 661, 662, 663, 664, | |
66§, 669 B NON@———mmme i — —— | >6.0 —-— | = ———
Oest }
670, 671, 673, 6Thmm——== B Nofie———mmmwmm——— — -— >6.0 -— | =
Galeppi ‘ {
676%: : |
Galeppil B Nonemr—cemmmm—n— ——— -_— | >6.0 — } —_—
Barnard Nongar———omm———— — —_— >6.0 — |
|
681, 683 D [None=mam———————— —— o | >6.0 — { -
Reno | 1
‘ |
730, 731 | D [ S —— —_— -—— >6.0 _— [—
Stodick |
i |
740 D Occasional—————={Very brief to | Apr-Jun | 0.5-2.5 |Apparent | Mar-Jul
" Blackwell : brief. | i 1

See footnote &t end of table.
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Washoe County, Nevada, South Part : 581

TABLE 15.«~WATER FEATURES--Continued

e T Plooding High water table
Soil name. and Hydrologic|
map symbol group : Frequency Duration Months Depth Kind Months
. } Ft
752%, 753#%: I | |
Toiyabe | c {None ---------- —— — — | >6.0 | — S
] {
Corbett B {None ------------ | — | [— >6.0 | — ——
| | |
Rock outcrop. I | | | |
] - | |
TShe, i | | 1
Tolyabe } c |Nongwmmmm e e | —— — I >6.0 -—  J—
1 | | ! |
Roek outcrop. :‘ : | | | ! |
: |
7564 | | |
.. Tolyabe ‘ c [Hong=m———— e | —-— — 6.0 — —
[ | | | i
Corbett i B 1None---—-~——-——-= —-_— I —_— { >6,0 | - -——
Haypress 1 A INone ------------ % —— i —— = >6.0 — ——
772, TT5 | c [0 T S —— | -— | am- | >6.0 — -
Booford : ; ; { ; f I
780, 782 | D I NONEmmmm e meme | _— | —— | %60 |  —— —
.. Bieber ; - ‘ I { 1 I
800 | C | Rarg———=—mm————— | ——— | - | 2.5-5.0 |Apparent | Dec-Jul
Truckee | | | s | | i
[ | f | | | |
—- 802 [ c |RANg=—m e mmia v | -—— | === | 2.5-5.0 |Apparent | Dec-Jul
Truckee | | i t | ] ‘ |
, | | } | i | |
- 805 | c [[;1:] J- L T ——— | - I >6.0 | —— | =~
Truckee ; : ; : f : f
~ J
306 | c [§51 - S — | —_— i - | 2.5-5.0 [Apparent | Dee~Jul
Truckee ‘ { i 1 1 i
810, 812, 81l3=——mme—m—eean | B 351 o T —— ] —_— —_— | 4.0-6.0 |Apparent | Feb=Jul
~— Rose Creek | ; r ; { : :
!
820, 821 | D |Occasional Brief Nov-Apr | 1.0-2.0 |Apparent | Jan=Jun
Marla_ { g . !
- 830, 831 | D [Rare————mm—————— -_— - 1.5-3.5 |Apparent | Dec-Aug
. Fettic | ] | : i
| | | | |
840%: | | { |
* emo ¢ |Nonem—mm- ——— — — 6.0 -— -—
Witefals B Nong=mmmaammm——— ——— | —— >6.0 l —-— -—
Rock cutecrop. . } I
“850 B Non@mmwma—————— - - >6.0 i -
Washoe
861, 862 D NONEmmmmnmmm e — R >6.0 ——— -—
Reywat %
B63*: : ' ' !
'Reywat: D NON@w— e o e e — b >6.0 —— ; -_—
__Rock outerop. }
370%; |
Xman D NOnE=m=rm——————— - -—— 6.0 - = —
. Roek outerop. » {

See footnote at end of table.




Washoe County, Nevada, South Part
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TABLE 15.--WATER FEATIURES=--Contlnued
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Soi1l name and
map symbol

|
Hydrologicl
gEroup

Flooding

High water tabl

e

Frequency

Duration

Montha

Depth

Kind

Months

895%;
Indiano

Zephan

Duco

900, 901, 9O03mmremmmammiionn
Flex

Vamp

01ld Camp

931%;
0l1ld Camp:
extremely stony

014 Camp:
- stony

Rock outerop.

932
01ld Camp

960, 961, 962, 963——~—-
Kayo

971, 974
Aladshi

$80, 982
Koontz

G90%,
Rock outcrop

901#;
Xeric Torrlorthents.

Urban land.

992#,
Playas

© 993k,

Haplagquolls

99hn;
Badland,

Chalco
Verdieco

996#:
Dune land.

Playas.

997*.
Badland

See footnote at end

o o a o

of table.,

NONg =i e rm e

Nonemm—ommm—mmm

NON @ mmmimmcm s s

————

.

Tt

>6.0
>6.0
>6.0
>6.0

2.5~3.5 |Apparent

6.0

6.0

)6.0

6.0
>6.0
>6.0

-

>6.0

>6.0

———

>6.0

A ik s e e S ot = e S e T e At e TP i Y i S it e e i o VT i . it e PR S G O A S S P e S e Bt S ol Aok e

Feb-Jul
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584 ' , Soil Survey

TABLE 15.--WATER FEATURES-~-Continued

| Flooding i High water tabie
Soil name and |Hydrologle | |
map symbol group Frequency Duration { Months Depth Kind Months
! Ft
o |
998%. |
Beaches i ,1
1010 D Nonem—wmmem————— o | == >6.0 —— ———
Gabica {
|
1040, 1041~cm—aamm R B REre—-———————— —— | - >6.0 —— | -
Orr Variant ] | E
1050, 105l=———cnmem————— D Nongmmm—mem————— | —_— |- >6.0 - —
Waspo ‘ } | ] |
| | i | ] | |
1052+%: i | | | i | i
Waspo } b ‘None ------- ———— —— 1 - >6.0 | - | e
|
Rock outerop. I i = l
105 i D L T S —— S R 56.0 _— | —
Waspo | | ] |
| | | | |-

. 106C", 1062%; | i ) |
Witefels———mmmmm————— ‘ B Nong==mmmmm————— - 1 —— >6.0 -— I —_—
Rock outerop. = | | { i

1080 -| ¢ Rare—wmminsmmcm——- S | — 2.5-3.5 |Apparent | Jan-Jun
Inville Varilant , i } : :
1090, 109luwmmmmmm——————— | A |None———————wmwm——m 1 ——— | == >6.0 | -— I e
Railelty l %
1100%: | ] |
GraylotKe————wnnmomee—— = B |None-wommeccan—n—~ —_— ——— >6.0 -— : m——
Temo | c |None~m———mm———e— —_— —_— 1 >6.0 —— | -
[ |
Rock outecrop. ; | }
1120, 1121ec—mmmnm——————— | B None=cmmmm—m———— _— | —- >6.0 -— o=
Apmat & !
1130 c 151 |- VU —— _— — 4,0-~6.0 |Apparent | Dec-Aug
Dithod i
1141, 1142, 1143=mcmmamn ) JRare=mm———————— i _— . — >6.0 — I
Bedell I I : [ %
1160, 116l-emem——c—a————— i D Rare———eme—e———— -—— —-— >6.0 ——- | -
Jowec : . }
1170, 1171, 1172-m=m- —ua]. B RAre-—mmmm—————— —— _— 6.0 —_— [—
Wedertz 1
1181%, 1182%; | : | |
Haypresg—————m——mem—-e- { A None=——w—woame— - — | >6,0. -— % -
Tanob . B Nonew—————m————— 7 — — >6.0 L - % e
Rock cuterop. {
1183%; |
Haypress=—emm- e e e e A Nonewemeom——mwa——" — —— >6.0 — 1 ——
‘Roek outerop. {

See footnote at end of table.
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Appendix B: Rainfall Data (continﬁed)
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Appendix A: Runoff Curve Numbers (continued)

Runoff curve numbers for urban areasl

Curve numbers for
Cover description ) . hydrologic soil group~—

Average percent .
Cover type and hydrologic condition impervious area? A B C D

Fully developed urban areas fvegetation established)

Open space (lawns, parks, golf courses, cemeteries,
ete. P

Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% t0 75%)........... : 49 59 79 84
Good condition (grass cover > T5%) ..vevvrvnnn.... 39 61 74 80

Impervious areas: _ :
Paved parking lots, roofs, driveways, etc.
(excluding right-of-way) ...oovviiiiinnin... 98 98 928 - 98
Streets and roads:
Paved; curbs and storm sewers (excluding

974 300 A U : 98 98 98 95
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ....... Cerreaeaens — 76 85 89 91
Dirt (including right-ofsway) .....ooviiiiiaa.... : 72 82 87 89 ‘
Western desert urban areas: : @
Natural desert landscaping (pervious areas only¥... 63 77 85 38

Artificial desert landscaping {impervious weed
barrier, desert shrub with 1- to 2-inch sand

or gravel mulch and basin borders). .............. » 96 9€ 96 96
Urban districts:
Commercial and business.........coovvevennnnnnn. 85 89 92 94 95
Industrial............. et eseeriat ettt 72 81 88 91 ' 93
Residential districts by average lot size: ' ' _
1/8 acre or less (tOWT hOUSeS) . e e vrerevrennnnennnne 65 ‘ i 85 ’ 90 a2
Vdacre «.ooioiiiiiiini i _ 38 ‘ 61 (£] - 83 87
B I 1L - T _ 30 57 72 81 86
B T Ceees 25 54 0 80 85
T - 20 51 68 79 84
2acres....... Cieearenees Crerertiererarereetesas 12 46 65 Vi 82

Developing wrban areas

Newly graded areas (pervious areas only, :

no vegetation)® ... .. iiiiiiiiiiii i ' . 77 86 91 94
Idle lands (CN's are determined using cover types :

similar to those in table 2-2¢). '

*Average runoff condition, and I, = 0.2S, ) :
2The average percent impervious area shown was used to develop the composite CN's, Other assumptions are as follows: impervious areas

are directly connected to the drainage system, impervious ureas have a CN of 98, and pervious areas are considered equivalent to open

space in good hydrologic vondition, CN's for other combinations of conditiuns muy be computed using figure 23 or 24,

3CN's shown are equivalent to those of pasture. Composite CN’s may be computed for other combinuations of open space cover type.

*Composite CN's for naturul desert lundscaping should be computed using figures 2.3 or 24 bused on the impervious area percentuge (CN

= 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in pour hydrologie condition.

3Composite CN's to use for the design of temporary mensures during grading and construction should be computed using fimure 2-3 or 24,

buased on the degree of development (impervious area percentage) and the CN’s for the newly graded pervious ureus.

This appendix reprinted from S.C.S. TR-56, revised 1986.
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Appendix A: Runoff Curve Numbers (continued)

J Runoff curve numbers for arid and semiarid rangelands?
_ Curve numbers for
Cover description hydrologic soil group—
Hydrologic

Cover type condition® LU B c D

: Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89

minor element. Good 62 T4 85

: Oak-aspen—mountain brush mixture of oak brush, | Poor v 66 T4 7
aspen, mountain mahogany, bitter brush, maple, Fair 48 37 63

and othesr brush. - Goed 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 75 8 89

grass understory. : Fair 58 it 80

Good 41 61 71

Sagebrush with grass understory. . Poor , 67 g0 85

' Fair 51 63 T

Good - 35 47 55

(. Desert shrub—major plants include saltbush, Poor 63 7 & 88

I greasewood, creosotebush, blackbrush, bursage, ~ Fair ‘ 55 2 81 86
palo verde, mesquite, and cactus. Good 49 .68 79 84

1Average runolf condition, and I, = 0.2S. For range in humid regions, use table 2-2c,
a T lgmr <30% ground cover (litter, grass, and brus" overstory).

Fair: 30 to 0% ground cover.

Guod: > 70% ground cover,

3Curve nuinbers for group A have been develop: d only for desert shrub.

This appendix reprinted from S.C.S. TR-55, revised 1986.
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Section 22 - Determining the Time of Concentration

One of the key elements required for any runoff calculation is the Time of Concentration, or T,.
The T, is commonly defined as the time required for runoff to travel from the most hydrologically
distant point of the watershed to the point of collection. '

The time of concentration is commonly determined by summing the travel time (T,) for each
consecutive flow segment along the subcatchment’s hydraulic path. This process requires
identification of the type of flow occurring in each segment, and application of the appropriate
method for calculating the T,. Although these segments will occur in a given physical order, the
order in which they are used in the program has no effect on the total travel time.

HydroCAD provides a variety of techniques for calculating the T, plus other procedures (such as
the Curve Number method) which are designed to directly determine the overall T, These
procedures are discussed below. If necessary, the T, or T, may also be determined by other
procedures and entered into HydroCAD directly.

The determination of the time of concentration is one of the most widely discussed areas of
hydrology. The actual method(s) used on any given project depends upon actual site conditions,
regulatory requirements, and sound engineering judgement.

Curve Number Method

The Curve Number Method [10 p.15-7] was developed to allow calculation of the overall T, under
a wide range of conditions. The method is designed for areas of 2000 acres or less. The
calculation is quite simple, but requires a proper understanding of the input requirements:

8 7 ‘
T =.£'. where L‘:_’,_(S_H.L and s-_-.@o._‘[o Eq. 7
6 1900 Y* CN

T.=Time of concentration [hours]
L=Lag time [hours]
l=Hydrauiic length of the watershed [feet]
Y=Average land slope [percent]
S=Potential maximum retention [inches]
CN=Weighted Curve Number (See tables on page 137)

Note the use of the average land slope, and not the slope of the hydraulic path. Determining this
accurately requires placing a grid over the subcatchment and averaging the slopes for all squares.
Although some care is required to determine this value, the Curve Number method has the
advantage of using a small number of fairly objective parameters. This provides more consistent
results than some other approaches. :

102 — HydroCAD Technical Reference




Data for DOUBLE R NORTH 2 - PART A _ Page 1
TYPE II 24-HOUR RAINFALL= 2.70 IN

Prepared by RENO ENGINEERING _ 11 Feb 02

HydroCAD 5.11 001485 {(c) 1986-1999 Applied Microcomputer Systems

WATERSHED ROUTING ==z===rrs-crsnnomsssssoosSsosSssssnmRoooSsoossoooonaeosnsssssssas

e G
N m
=~ [ — [ @
N
OSUBCQTCHMENT REACH APOND E:I LINK

¥ SUBCATCHMENT 4 = AREA 4  (Stveet ) -> POND 1

SUBCATCHMENT 5 = AREA 5 _ - '~ -> REACH 1

SUBCATCHMENT 6 = AREA 6 -> REACH 2
¥ SUBCATCHMENT 25 = AREA 25 (s-l—ng;\—) ' -> REACH 1
X SUBCATCHMENT 27 = AREA 27 (SHC&+> ' '-> REACH 2
» SUBCATCHMENT 32 = AREA 32 ( Arec 01[)( 5+rc~:+) -> REACH 2

SUBCATCHMENT 35 = AREA 35 -> REACH 10

SUBCATCHMENT 36 = AREA 36 -> DOND 1

SUBCATCHMENT 38 = AREA 38 S -> POND 2

SUBCATCHMENT 41 = AREA 41 ‘ -> POND 1
¥ SUBCATCHMENT 50 = STREET SECTION UPSTREAM POND#2 (ﬁ; rec cto) -»> REACH 12

(Streed)




Data for DOUBLE R NORTH 2 - PART A -

TYPE II 24-HOUR RAINFALL= 2.70 IN

Prepared by RENO ENGINEERING

HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems

REACH 1

REACH 2

REACH 10

REACH 11

®E @@

REACH 12

POND 1

- STORM DRAIN 1 (=) 20" From Avea S

- sTORM DRAIN 2 (3) 24" From Area lo

- cuannEL 10 ( Doulle R Roodside
' DA."/'C—I') ) .

= SD TO MH UPSTREAM OF POND#2

= SD TO POND#2

= DETENTION POND 1

-ROND—l-—secondary———=—DETENTION-—POND-1

POND 2

= DETENTION POND 2

Page 2

11 Feb 02

->

->

>

->

POND 1
POND 2
POND 1
REACH 12
POND 2

REACH 11

" o> REACH 11

REACH 13

¥ [Head Josses .‘/-hrouzjk_ ceteh bé—s,‘y,s and
pipe ruas. assumed e /i;gi»é/c Lo

runoft Frone stveet sections.

~ @ Reference # for Storm Drain as shown
oF

on Exhibid “BY and

Dra._lwc»c:)e Keport.

Jable 1




Data for DOUBLE R NORTH 2 - PART A Page 3
' TYPE II 24-HOUR RAINFALL= 2.70 IN :
Prepared by RENQO ENGINEERING ‘ , 11 Feb 02
HydroCAD 5.11 001485 (c¢) 1986-1999 Applied Microcomputer Systems
SUBCATCHEMENT 4 . AREA 4
PEAK= 13.90 CFS @ 12.04 HRS, VOLUME= .85 AF
ACRES CN 8CS TR-20 METHOD
4.98 o8 STREET SECTION TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS,th=.05 HRS
Method Comment: Tc {(min)
CURVE NUMBER {(LAG) METHOD AREA 4 FLOWPATH 15.7

L=2100" g=.03 '/

SUBCATCHMENT 5 AREA 5
PEAK= 31.79 CFS @ 12.19 HRS, VOLUME= 2.67 AF
ACRES CN 8SCS TR-20 METHOD
17.00 95 INDUSTRIAL DEVELOPMENT TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.05 HRS
Method Comment Te (min)
CURVE NUMBER (LAG) METHOD AREA 5 FLOWPATH 28.5
L=1170" =.005 '/

SUBCATCHMENT 6 AREA 6

PEAK= 21.99 CFS @ 12.14 HRS, VOLUME= 1.67 AF

ACRES CN SCS TR-20 METHOD
11.03 94 INDUSTRIAL DEVELOPMENT TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.05 HRS
Method Comment Te (min)
CURVE NUMBER (LAG) METHOD 24.2

AREA 6 FLOWPATH
L=1200"' g=,008 '/ ‘

SUBCATCHMENT 25 AREA 25
PEAK= 2.86 CFS @ 12.07 HRS, VOLUME= .19 AF
ACRES CN SCS TR~20- METHOD
1.09 1) STREET SECTION TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.05 HRS
Method Comment Tc_ (min)
CURVE NUMBER (LAG) METHCD AREA 25 FLOWPATH 17.9

L=900' 8=,006 '/!




Data for DOUBLE R NORTE 2 - PART A
TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING

Page 4

11 Feb 02

HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Sygtems

SUBCATCHMENT 27 AREA 27
PEAK= .95 CFS @ 11.93 HRS, VOLUME= .04 AF

ACRES CN

SCs TR-20 METHOD

.25 98 STREET SECTICN TYPE II 24-HQUR
- RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.05 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD AREA 27 FLOWPATH 5.4
L=200" 5=.006 '/!

SUBCATCHMENT 35 AREA 35

PEAK= 5.78 CFS @ 11.97 HRS, VOLUME= .28 AF

ACRES CN

-SUBCATCHMENT 32 AREA 32
PEAK= 4.65 CFS @ 11.99 HRS, VCLUME= .24 AF
ACRES CN SCS TR-20 METHOD
1.43 98 STREET SECTION TYPE II 24-HOUR

RAINFALL= 2.70 IN .
SPAN= 10~20 HRS, dt=.05 HRS

Metheod Comment Tg {(min)

CURVE NUMBER (LAG) METHOD AREA 32 FLOWPATH 10.6

L=470" s=.006 '/

SCS TR-20 METHOD

6.83 70 HSG D, SAGEBRUSH, FAIR COVER TYPE II 24-HOUR
‘ : , RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.05 HRS
Method Comment: Tc {(min}
CURVE NUMBER (LAG) METHOD AREA 35 FLOWPATH 6.9
L=650" g=.1908 '/’

SUBCATCHMENT 36 AREA 36
PEAK= 12.35 CFS @ 12.13 HRS, VOLUME= .99 AF

ACRES CN

HSG D, SAGEBRUSH, FAIR COVER

S§CS TR-20 METHOD

L=2270" 8=.1678 '/’

24.43 70 TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 KRS, dt=.05 HRS
Method Comment Tc_ (min)
. CURVE NUMBER (LAG) METHOD AREA 36 FLOWPATH 19.9




Data for DOUBLE R NORTH 2 - PART A
TYPE II 24-HOUR RAINFALL= 2.70 IN

Prepared by RENO ENGINEERING

HydroCAD 5.11 001485
SUBCATCHMENT 38 AREA 38
PEAK= 8.78 CFS @ 11.95 HRS, VOLUME= .39 AF

ACRES CN

{(c) 1986-1999 AppliedrMicrocomputer Systemsg

Page 5

11 Feb 02

SCS TR-20 METHOD

9.49 70 HSG D, SAGEBRUSH, FAIR COVER TYPE II 24-HOUR
' RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.05 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD AREA 38 FLOWPATH 5.2
8=.3277 '/

L=650"'

SUBCATCHMENT 41 AREA 41

PEAK= 15.17 CFS @ 11.97 HRS, VOLUME= .7é AF

ACRES CN

SCSs TR-20 METHOD

17.74 70 HSG D, SAGEBRUSH, FAIR COVER TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.05 HRS
Method Comment Te {(min)
CURVE NUMBER (LAG) METHOD AREA 41 FLOWPATH 6.7
L=850' ®=.3122 '/! ‘

SUBCATCHMENT 50

STREET SECTION UPSTREAM POND#2

PEAK= 4.41 CFS @ 11.99 HRS, VOLUME= .23 AF
ACRES CN SCS TR-20 METHOD
1.35 98 . STREET SECTION TYPE II 24-HOUR
' RAINFALL= 2.70 IN
"SPAN= 10-20 HRS, dt=.05 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD STREET SECTION FLOW PATH 10.4

L=460' 8=,006 '/!




Data for DOUBLE R NORTH 2 - PART A Page 6
TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENQ ENGINEERING 11 Feb 02
HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems
REACH 1 STORM DRAIN 1
Qin = 33.89 CFS @ 12.18 HRS, VOLUME= 2.85 AF
Qout= 33.73 CFS @ 12.20 HRS, VOLUME= 2.85 AF, ATTEN= 0%, LAG= 1.2 MIN
DEPTH END AREA DISCH
(FT} {SQ-FT) (CFS) 30" PIPE X 2 STOR~IND+TRANS METHCD
0.00 0.00 0.00 o PEAK DEPTH= 1.98 FT
.25 .51 .73 n= .014 ‘ PEAK VELOCITY= 4.0 FPS
.50 1.40 3,086 LENGTH= 135 FT TRAVEL TIME = .6 MIN
.75 2.48 6.84 SLOPE= .0021 FT/FT SPAN= 10-20 HRS, dt=.05 HRS
1.75 7.34 29.23 :
2.00 8.42 34.12
2.25 9.31 37.20
2.35 9.58 37.55
2.43 9.73 37.20
2.50 95.82 34.91
REACH 2 STORM DRAIN 2
Qin = 24.23 CFS @ 12.11 HRS, VOLUME= 1.96 AF
Qout= 24.07 CFS @ 12.14 HRS, VOLUME= 1.95 AF, ATTEN= 1%, LAG= 1.4 MIN
DEPTH END AREA DISCH ,
(FT) (SO-FT}) {CFS) 24" PIPE X 3 STOR~IND+TRANS METHOD
0.00 0.00 0.00 PEAK DEPTH= 1.39 FT
.20 .49 .60 n= .014 PEAK VELOCITY= 3.4 FPS
.40 1.34 2.53 LENGTH= 154 FT TRAVEL TIME = .7 MIN
.60 2.38 5.66 SLOPE= .0021 FT/FT SPAN= 10-20 HRS, dt=.05 HRS
1.40 7.05 24.18 . :
1.60 8.08 28.23
1.80 8.93 30.78
1.88 9.19 31.06
1.94 g.34 30.78
2.00 9.42 28.88
REACH 10 CHANNEL 10
Qin = 5.78 CFS @ 11.97 HRS, VOLUME= .28 AF ]
Qout= 5.24 CFS @ 12.04 HRS, VOLUME= .28 AF, ATTEN= 9%, LAG= 3.9 MIN
DEPTH END AREA  DISCH _
(FT) (SQ-FT) {CFS) 0' x 2' CHANNEL STOR-IND+TRANS METHOD
0.00 0.00 0.00 SIDE SLOPE= 3 *'/! PEAK DEPTH= 1.65 FT
.20 .01 .02 n= .027 PEAK VELOCITY= 6.0 FPS
.40 .05 .12 LENGTH= 750 FT TRAVEL TIME = 2.1 MIN
.60 .12 .36 SLOPE= .07 FT/FT SPAN= 10-20 HRS, dt=.05 HRS
.86 .25 .95
1.20 .48 2.31
1.60 .85 - 4.97

2.00 1.33 9.01




Data for DOUBLE R NORTH 2 - PART A Page 7

TYPE II 24-HOUR RAINFALL= 2.70 IN

Prepared by RENC ENGINEERING : 11 Feb 02

HydroCAD 5.11 001485 {c) 1986-199% Applied Microcomputer Systems

REACH 11 - SD TO MH UPSTREAM OF POND#2
= Qin = 16.10 CFS @ 12.97 HRS, VOLUME= 9.28 AF
' Qout= 16.10 CFS @ 13.00 HRS, VOLUME= 9.25 AF, ATTEN= 0%, LAG= 2.3 MIN
- DEPTH END AREA  DISCH _ :
(FT) (SQ-FT) (CFS) 24" PIPE STOR-IND+TRANS METHOD
0.00 0.00 0.00 . PEAK DEPTH= 1.63 FT
.20 .16 - .34 n= .014 ' PEAK VELOCITY=. 5.9 FPS
.40 .45 1.42 LENGTH= 350 FT TRAVEL TIME = 1.0 MIN
.60 .79 3.19 SLOPE= .006 FT/FT SPAN= 10-20 HRS, dt=.05 HRS
1.40 2.35 13.62 :
— 1.60 2.69 15.90
1.80 2.98 17.34
1,88 3.06 17.50
1.94 3.11 17.34
2.00 3.14 16.27
- REACH 12 . ©  SD TO POND#2
Qin = 16.35 CFS @ 12.93 HRS, VOLUME= 9.48 AF
. Qout= 16.35 CFS @ 12.54 HRS, VOLUME= 5.47 AF, ATTEN= 0%, LAG= .4 MIN
DEPTH END AREA DISCH : ,
(FT) (SQ-FT) _ (CFS) 24" PIPE STOR-IND+TRANS METHOD
0.00 0.00 - 0.00 o PEAK DEPTH= 1.09 FT
.20 .16 .58 n= .014 : PEAK VELOCITY= 9.3 FPS
.40 .45 2.42  LENGTH= 126 FT TRAVEL TIME = .2 MIN
.60 .79 5.41 SLOPE= .0173 FT/FT SPAN= 10-20 HRS, dt=.05 HRS -
1.40 2.35 23.13
1.60 2.69 27.01
1.80 2.98 - 29.45 -
1.88 3.06 ° 29.72
1.94 3.11 29.458
2.00

3.14 27.63




Data for DOUBLE R NORTH 2 - PART A : Page 8
TYPE II 24-HOUR RAINFALL= 2.70 IN

Prepared by RENO ENGINEERING . ' 11 Feb 02

HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems '

POND 1 DETENTION POND 1

Qin 69.95 CFS @ 12.08 HRS, VOLUME= 10.67 AF, INCL. BASE FLOW= 6 CFS
Qout= 16.10 CFS @ 12,97 HRS, VOLUME= 9.28 AF, ATTEN= 77%, LAG= 53.1 MIN

ELEVATICON AREA INC.STOR CUM,STOR STCR-IND METHOD
(FT) _{ac) (AF) (AF) PEAK STORAGE = 3.39 AF

4437.0 .42 0.00 0.00 PEAK ELEVATION= 4442.6 FT
4438.0 .48 .45 .45 FLOOD ELEVATION= 4444.0 FT
4439.0 .55 . .52 .97 START ELEVATION= 4437.0 FT
4440.0 .62 .59 1.55 SPAN= 10-20 HRS, dt=.05 HRS'
4441.0 .68 .65 2.20 Tdet= 120.2 MIN (9.28 AF)
4442.0 .75 72 2.92
4443.0 .83 .79 3.71
4444 .0 .90 ' .87 4.57

# ROUTE INVERT OUTLET DEVICES

1 P  4437.0' 18" CULVERT
" n=.014 L=90' 8=.003'/' Ke=:5 Cc=.9 C(Cd=.6
" POND 2 DETENTION POND 2

Qin = 39.52 CFS @ 12.10 HRS, VOLUME= 11.81 AF
Qout= 17.16 CFS @ 14.22 HRS, VOLUME= 10.73 AF, ATTEN= 57%, LAG= 126.9 MIN

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD

{(FT} (AC) (AF) (RF) ' PEAK STORAGE = 2.04 AF
4431.0 .20 0.00 0.00 PEAK ELEVATION= 4436.1 FT
4432.0 .28 .24 .24 ‘ FLOOD ELEVATION= 4437.0 FT
4433.0 .36 .32 .56 START ELEVATION= 4431.0 FT
4434.0 .43 .40 .96 SPAN= 10-20 HRS, dt=.05 HRS
4435.0 .51 .47 1.43 Tdet= 74.2 MIN (10.67 AF)
4436.0 .60 .55 1.98
'4437.0 .68 .64 2.62

# ROUTE INVERT OUTLET DEVICES
1 P 4431.0' 21" CULVERT -
n=.014 L=189' S=.0021'/' Ke=.5 Cc=.9 Cd=.6




Data for DOUBLE R NORTH 2 - PART B DUP1 Page 9

— TYPE II 24-HOUR RAINFALL= 2.70 IN '

' Prepared by RENO ENGINEERING ‘ 11 Feb 02
HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems

WATERSHED ROUTING =si==sc-o=s=m==sccococococoosmsooSsSSSssossSSSSsoooonomomssSSoSS===sssos

Osuacmcnnsnr [] reacn VAN [:] LINK ‘

| - R&g' ewnce ";'cr-h*— A_v- IV S 9 w o E)CI/L;bH' "B“
— a_vxdc:rTv?\fblc% 1{:00? SquiVLa.a:- e ;;r-!-.'k‘ ow

X SUBCATCHMENT 17 STREET SECTION (/{rea_ ql) (S-l'rce -!—) -> REACH 12

i

SUBCATCHMENT 23 = AREA 23 . -> REACH 6
 SUBCATCHMENT 24 = AREA 24 | -> REACH 4
3¢ SUBCATCHMENT 25 = arEa 25 (JAree ql—l) (S-l-ree:l') -> REACH 10
) ¥- SUBCATCHMENT 26 - arEA 26 (Areo_ ?3) (Street) -> REACH 4
| > SUBCATCHMENT 27 . = STREET SECTION (/Awveo. CB}(S—I—rte-(-\- -> REACH 6
—~ REACH 4 - STORM DRAIN 4 30"sD From Aree 24 -, gmach s
@ REACH 5 = STORM DRAIN 5 H2" SD ' -> REACH 14
@ REACH 6 - STORM DRAIN 6 30" S Frome Area23 -» reacu 14
= S VTLVRE
_ 'REACH 8 storM pray 15 8" SD (F NV ECTION) REACH 9
@ REACH 10 =sb 10 30" SpP IN STREET TO -> REACH 5
| QG2 SO \

- REACH 12 = SD DOWNSTREAM OF POND#2 & OUTLET -> REACH 10
@ REACH 14 = STORM DRAIN 14 SR 4%' SD -> REACH 8

- , : - NEW
LINK 1 = DOUBLE R NORTH 2 - PART A | -> REACH 12

— % Heed lvsses Fhrough cectel_ /Dast':@s and Pilpoe uUNS
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Data for DOUBLE R NORTH 2 - PART B DUP1 ' Page 10
TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING - 11 Feb 02

HydroCAD 5.11 001485 (¢} 1986-1999 Applied Microcomputer Systems

SUBCATCHMENT 17 STREET SECTION

PEAK= 4.17 CFS @ 11.96 HRS, VOLUME= .23 AF
ACRES CN . SCS TR-20 METHOD
1.35 a8 STREET SECTION TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.1 HRS
Method Comment Tc {min)
CURVE NUMBER (LAG) METHOD STREET FLOW PATH 10.1

L=440' 8=.006 '/’

SUBCATCHMENT 23 AREA 23
PEAK= 18.66 CFS @ 12.22 HRS, - VOLUME= 1.71 AF

ACRES CN SCs TR-20 METHOD
11.31 94 INDUSTRIAL DEVELOFPMENT TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.1 HRS

Method - Comment: Te (min)
CURVE NUMBER (LAG) METHOD AREA 23 FLOWPATH 32.6
L=1300" s=.005 '/'.

SUBCATCHMENT 24 . AREA 24
DEAK= 17.91 CFS @ 12.22 HRS, VOLUME= 1.64 AF

ACRES CN . 5Cs TR-20 METHOD
10.85 924 INDUSTRIAL DEVELOPMENT TYPE II 24-HOUR
RAINFALL= 2.70 IN . :
SPAN= 10-20 HRS, dt=.1 HRS

Method Comment T¢ (min)
CURVE NUMBER (LAG) METHOD AREA 24 FLOWPATH ‘ 32.6
L=1300" 8=.005 '/

SUBCATCHMENT 25 _ ARERA 25
PEAK= 1.91 CFS @ 11.94 HRS, VOLUME= .11 AF
ACRES CN ) 8CS TR-20 METHOD
.62 o8 STREET SECTION TYPE II 24-HOUR
RAINFALL= 2.70 IN
_ SPAN= 10-20 HRS, dt=.1 HRS
Method Comment ' Tc (min)
CURVE NUMBER (LAG) METHOD _ 7 AREA 25 FLOWPATH _ 9.2

L=390' 8=.006 '/




Data for DOUBLE R NORTH 2 - PART B DUPL Page 11
TYPE II 24-HOUR RAINFALL= 2.70 IN )
Prepared by RENC ENGINEERING 11 Feb 02

HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems

SUBCATCHMENT 26 AREA 26
PEAK= 1.76 CFS @ 11.94 HRS, VOLUME= .10 AF
ACRES CN SCS TR-20 METHOD
.57 98  STREET SECTION TYPE II 24-HOUR
RAINFALL= 2..70 IN
SPAN= 10-20 HRS, dt=.1 HRS
Method ‘ Comment Tc (min}
CURVE NUMBER (LAG) METHOD AREA 26 FLOWPATH . 9.2

. L=390" s=.006 '/

SUBCATCHMENT 27 STREET SECTION

PERK= 5.08 CFS @ 11.93 HRS, VOLUME= .27 AF
ACRES CN ‘ SCS TR-20 METHCD
1.60 98 STREET. SECTION TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD " STREET SECTION 1 FPLOW PATH 8.4

1L=350' 8=.006 '/'




Data for DOUBLE R NORTH 2 - PART B
TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING

HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems

REACH 4 . STORM DRAIN 4

Qin = 18.23 CFS @ 12.21 HRS, VOLUME= 1.74 AF
Qout= 18.14 CFS @ 12.22 HRS, VOLUME= 1.74 AF,

DEPTH END AREA DISCH
{FT) (SQO-FT) {CFS) 30" PIPE

0.00C 0.00 0.00
.25 .26 L .44 n= ,014
.50 .70 1.83 LENGTH= 74 FT
.75 1.24 4.09 SLOPE= .003 FT/FT

1.75 3.67 17.47

2.00 4.21 20.39

2.25 4.65 22.23

2.35 4.79 22.44

2.43 4.87 22.23

2.50 4.91 20.86

REACH 5 STORM DRAIN 5

Qin = 32.70 CFS @ 12.21 HRS, - VOLUME= 12.74 AF
Qout= 32.61 CFS @ 12.22 HRS, VOLUME= 12.74 AF,

DEPTH END AREA DISCH

(FT) {SQ-FT) (CFS) 42" PIPE
0.00 0.00 0.00 _
.35 .50 .76 n= .014
.70 1.37 3.17 LENGTH= 49 FT
1.05 2.43 7.09 SLOPE= .0015 FT/FT
2.45 7.19 30.29
2.80 8.25 35.37

3.158 9.12 38.56
3.2¢9 9.39 38.92
3.40 9.54 38.56
3.50 9.62 36.18

REACH 6 STORM DRAIN 6

Qin = 19.51 CFS @ 12.20 HRS, VOLUME= 1.99 AF
Qout= 19.36 CFS @ 12.22 HRS, VOLUME= 1.99 AF,

DEPTH END AREA DISCH

{(FT) {S8Q-FT) (CFS) 30" PIPE
0.00 0.00 0.00
.25 .26 .44 n= .014
.50 .70 1.83  LENGTH= 118 FT
.75 1.24 4.09 SLOPE= .003 PFT/FT

.75 3.67 17.47
.00 4.21 20.39
.25 4.65 22.23
.35 4.79 22.44
.43 4.87 22.23
.50 4.91 20.86

NN N

DUP1 - Page 12

11 Feb 02

ATTEN= 0%, LAG= .5 MIN

STOR-IND+TRANS METHOD
PEAK DEPTH= 1.81 FT
PEAK VELOCITY= 4.8 FPS
TRAVEL TIME = .3 MIN
SPAN= 10-20 HRS, dt=.1 HRS

ATTEN= 0%, LAG= .5 MIN

STOR-IND+TRANS METHOD

PEAK DEPTH= 2.61 FT
PEAK VELOCITY= 4.2 FPS
TRAVEL TIME = .2 MIN
SPAN= 10-20 HRS, dt=.05 HRS

ATTEN= 1%, LAG= .7 MIN

STOR-IND+TRANS METHOD
PEAK DEPTH= 1.92 FT
PERK VELOCITY= 4.8 FPS
TRAVEL TIME = .4 MIN
SPAN= 10-20 HRS, dt=.1 HRS




Data for DOUBLE R NORTH 2 - PART B
TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING

HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems

REACH 8

Qin = 51.64 CFS @ 12.24 HRS,
Qout= 51.65 CFS @ 12.24 HRS,

STORM DRAIN 15

VOLUME= 14.71 AF

48" PIPE
n= .014

LENGTH= 50 FT
SLOPE= .0021 FT/FT

SD 10

DEPTH END AREA = DISCH
(FT) (SQ-FT) (CFS)
0.00 0.00 0.00
.40 .65 1.28
.80 1.79 5.35
1.20 3.17 11.97
2.80 9.40 51.18
3.20 10.78 59.75
3.60 11,91 65.15
3.76 12.26 65.75
3.88 12.46 65.14
4,00 12.57 61.12
REACH 10
Qin = 17.35 CFS @ 14.10 HRS,

Qout= 17.35 CFS @ 14.13 HRS,

DISCH

DEPTH END AREA
(FT) (SQ-FT) (CFS)
0.00 0.00 0.00
.25 .26 .36
.50 .70 1.49
.75 1.24 3.34
1.75 3.67 14.26
2.00 4.21 16.65
2.25 4.65 18.15
2.35 4.79 18.32
2.43 4.87 i8.15
2.50 - 4.9 17.03
REACH 12
Qin = 17.29 CFS @ 14.14 HRS,

Qout= 17.29 CFS @ 14.17 HRS,

DEPTH. END AREA DISCH
(FT) (SQ-FT) (CFS)
0.00 0.00 0.00
.25 .26 .36
.50 .70 1.49
.75 1.24 3.34
1.75 3.67 14.26
2.00 4.21 16.65
2.25 4.65 18.15
2.35 4.79 18.32

. 2.43 4.87 18.15
2.50 4.91 17.03

VOLUME= 11.03 AF
VOLUME= 11.00 AF,

30" PIPE
n= ,014

LENGTH= 200 FT
SLOPE= .002 FT/FT

SD DOWNSTREAM OF POND#2

VOLUME= 10.96 AF

30" PIPE

n= .014
LENGTH= 194 FT
SLOPE= .002 FT/FT

VOLUME= 14.70 AF,

ATTEN= 0%, LAG=

VOLUME= 10.93 AF, ATTEN= 0%, LAG=

Page 13

DUP1
11 Feb 02
ATTEN= 0%, LAG= .4 MIN

STOR-IND+TRANS METHOD

PEAK DEPTH= 2.82 FT
PEAK VELOCITY= 5.5 FPS
TRAVEL TIME = .2 MIN

SPAN= 10-20 HRS, dt=.05 HRS

STOR-IND+TRANS METHOD.

PEAK DEPTH= 2.12 FT
PEAK VELOCITY= 4.0 FPS
TRAVEL TIME = .8 MIN

SPAN= 10-20 HRS, dt=.05 HRS

STOR-IND+TRANS METHOD

PEAK DEPTH= 2.11 FT
PEAK VELOCITY= 4.0 FPS
TRAVEL TIME = .8 MIN

SPAN= 10-20 HRS, dt=.05 HRS

2.0 MIN

1.5 MIN




Data for DOUBLE R NORTH 2 - PART B - DuUPl

Page 14
TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING 11 Feb 02
HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems
REACH 14 STORM DRAIN 14
Qin = 51.93 CFS @ 12.21 HRS, VOLUME= 14.72 AF
Qout= 51.64 CFS @ 12.24 HRS, VOLUME= 14.71 AF, ATTEN= 1%, LAG= 1.4 MIN
DEPTH END AREA DISCH
(FT) (SQ-FT) {CFS) 48" PIPE STOR-IND+TRANS METHOD
0.00 0.00 0.00 PEAKX DEPTH= 3.30 FT
.40 .65 1.08 n= .014 PEAK VELOCITY= 4.7 FPS
.80 1.7%9 4.52 LENGTH= 100 FT TRAVEL TIME = .4 MIN
1.20 3.17 10.12 SIOPE= .0015 FT/FT SPAN= 10-20 HRS, dt=.05 HRS
2.80 9.40 43.25 . '
3.20 10.78 50.49
3.60 11,91 55.06
3,76 12.26 55.57
3.88 12.46 55.06
4.00 12,57 51.66




Data for DOUBLE R NORTH 2 - PART B puPl Page 15
o TYPE II 24-HOUR RAINFALL= 2.70 IN : ,
Prepared by RENO ENGINEERING 11 Feb 02

BydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems

LINK 1 DOUBLE R NORTH 2 - PART A
Qout= 17.16 CFS @ 14.22 HRS, VOLUME= 10.73 AF, SPAN= 10-20 HRS, dt=.05 HRS

POND 2 from DOUBLE R NORTH 2 - PART A
— "DETENTION POND 2" '

o




Data for

Prepared

(D/QCLIA/L/N/%RU)

DOUBLE R NORTH 2 - PART C DUPl
TYPE IX 24-HOUR RAINFALL= 2.70 IN
by RENO ENGINEERING

- i—.wza-—

L)clv—-!i‘-

For
efsijy\
Page 1

11 Feb 02

BydroCAD 5,11

WATERSHED ROUTING

001485

{c) 1986-1999 Applied Microcomputer Systems

N d
d
O N
VNS
T [i3] ¥
XEX .
<:::>SUBCQTCHMENT REACH POND [:] LINK
SUBCATCHMENT 2 = AREA 2 -> REACH
SUBCATCHMENT 10 = AREA 10 & AREA 9 -> REACH
SUBCATCHMENT 11 = AREA 11 & 30 -> REACH
¥ SUBCATCBMENT 16 = AREA 16 ( 5,l,¢e+) -> REACH
)& SUBCATCHMENT 18 = AREA 18 STREET SECTION (S-I-Vef/—) -> REACH
K. SUBCATCHMENT 28 = AREA 28 STREET SECTION (S+ree+) ->  REACH
SUBCATCHMENT 42 = AREA 42 -> REACH
SUBCATCHMENT 43 = AREA 43 -> REACH
SUBCATCHMENT 312 = AREA 31 & AREA 37 -> REACH
REACH 8 = STORM DRAIN 8 -> REACH
REACH 10 = STORM DRAIN 10 -> REACH

13

11

13

11

11

11

11

10

1o

11

B N e T YT




Data for DOUBLE R NORTH 2 - PART C DUPl

Prepared by RENO ENGINEERING

REACH 1l
REACH 12
REACH 13
- REACH 14
POND 3

LINK 1

Page 2
TYPE II 24-HOUR RAINFALL= 2.70 IN
11 Feb 02
HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems
STORM DRAIN TO NORTH CHANNEL -> REACH 12
NORTH CHANNEL 2 ' -> POND 3
NORTH CHANNEL 1 : -> REACH 12
- STORM DRAIN 14 ' ‘ -> REACH 8
DETENTION POND #3 -> REACH 15
DOUBLE R NORTH 2 - PART B DUP1 -> REACH 14

pipe

X Head Josses //Ara;cﬁl. catch  basins end
: runs g ssumed neﬁ/ijfblﬁ Lor

runotf  Lom stveey- sec Lion.




Data for DOUBLE R NORTH 2

- PART C DUPl

TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING

HydroCAD 5.11

SUBCATCHMENT 2

PEAK= 37.05 CFS @ 12.56 HRS,

ACRES _ CN

AREA 2

VOLUME= S5.75 AF

Page 3

11 Feb 02

001485  {(c) 1986-1999 Applied Microcomputer Systems

SCs TR-20 METHOD

144.82 70 HSG D, SAGEBRUSH, FAIR COVER TYPE II 24-HOUR
' RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.1 HRS
Method Comment Tec (min}
CURVE NUMBER {LAG) METHOD AREA 2 FLOWPATH 51,7
L=3500" 8=.05 '/ '

SUBCATCHMENT 10

PEAK= 32.18 CFS @ 12.11 HRS,

ACRES CN

AREA 10 & AREA 9

VOLUME= 2.40 AF

8CS TR-20 METHOD

L=2600" B=.0977 '/

SUBCATCHMENT 11

PEAK= 48.90 CFS @ 11.97 HRS,

ACRES CN

AREA 11 & 30

VOLUME= 2.61 AF

INDUSTRIAL DEVELOPMENT

12.74 94 INDUSTRIAL DEVELOPMENT TYPE II 24-HOUR

18.14 70 HSG D, SAGEBRUSH, FAIR COVER RAINFALL= 2.70 IN

30.88 80 SPAN= 10-20 HRS, dt=.1l HRS
"Method Comment . Tc_ (min)
CURVE NUMBER (LAG) METHOD AREA 10 FLOWPATH 21.8

SCS TR-20 METHOD

16.09 94 TYPE II 24-HOUR

8.28 70 HSG D, SAGEBRUSH, FAIR COVER RAINFALL= 2.70 IN

24.37 86 SPAN= 10-20 HRS, dt=.1 HRS
Method Comment Tc¢ {min)
CURVE NUMBER (LAG) METHOD AREA 11 FLOWPATH 10.1

L=1600"' g=.14 '/!'

SUBCATCHMENT 16 AREA 16
PEAK= 4.16 CFS @ 12.12 HRS, VOLUME= .33 AF
ACRES CN SCS TR-20 METHOD
1.90 o8 STREET SECTION TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.1 HRS
Method Comment " Te (min)
CURVE NUMBER (LAG) METHOD AREA 16 FLOWPATH ‘24.7

L=1350"' 8=.006 '/




Data for DOUBLE R NORTH 2 - PART C DUPl
TYPE II 24-HOUR RAINFALL= 2.70 IN

- Prepared by RENO ENGINEERING

Page 4

11 Feb 02

HydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems

SUBCATCHMENT 18

PEAK= 4.23 CFS @ 12.08 HRS,

AREA 18 STREET SECTION

VOLUME= .30 AF

ACRES CN SCS TR-20 METHOD
1.78 98 STREET SECTION TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD 21.0

L=1100"

8=.006

SUBCATCHMENT 28

PEAK= 1.46

ACRES

Method

CN

|/|

CFS @ 11.91 HRS,

.44 98 STREET SECTION

AREA 18 FLOWPATH

-AREA 28 STREET SECTION

- VOLUME= .07 AF

Comment

SCS TR-20 METHOD
TYPE II 24-HOUR

RAINFALL= 2.70 IN

SPAN= 10-20 HRS, dt=.1 HRS

Tc (min)

CURVE NUMBER (LAG) METHOD
8=.006

L=300"'

SUBCATCHMENT 42

PEAK= 23.23 CFS @ 12.18 HRS,

|/v

AREA 28 FLOWPATH

VOLUME= 2.01 AF

7.4

ACRES CN SCS TR-20 METHOD
13.27 94  INDUSTRIAL DEVELOPMENT TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD AREA 42 FLOWPATH 29.5

L=1150"

8=

SUBCATCHMENT 43

.005 /"

PEAK= 25.69 CFS @ 12.16 HRS, VOLUME= 2.14 AF
ACRES CN _ . SCS TR-20 METHOD
14,14 94 INDUSTRIAL DEVELOPMENT TYPE II 24-HOUR
RAINFALL= 2.70 IN
SPAN= 10-20 HRS, dt=.l1 HRS
Method ‘ Comment Tc (min)
CURVE NUMBER (LAG) METHOD 27.5

L=1050"

s8=,005

|/|

AREA 43 FLOWPATH




Data for DOUBLE R NORTH 2 - PART C DUP1

Prepared by RENC ENGINEERING
BydroCAD 5.11 001485 (c) 1986-1999 Applied Microcomputer Systems

SUBCATCHMENT 312

TYPE II 24-HOUR RAINFALL= 2.70 IN

AREA 31 & AREA 37

Page &

11 Feb 02

PEAK= 19.39 CFS @ 11.96 HRS, VQLUME= 1.03 AF
ACRES CN » SCS TR-20 METHCD
'~ 6.06 94 INDUSTRIAL DEVELOPMENT TYPE II 24-HOUR
4.53 70 HSG D, SAGEBRUSH, FAIR COVER RAINFALL= 2.70 IN
10.59 84 SPAN= 10-20 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD AREA 31 & 37 FLOWPATH 9.1

L=1300"

.1423

l/l
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Data for DOUBLE R NORTH 2 - PART C DUPl
TYPE II 24-HOUR RAINFALL= 2.7C IN

Prepared by RENO ENGINEERING

HydroCAD 5.11 001485

REACH 8 STORM DRAIN 8

VOLUME= 15.66 AF
VOLUME= 15.62 AF,

Qin = 54.75 CFS @ 12.27 HRS,
Qout= 54.62 CFS @ 12.29 HRS,

DEPTH END AREA DISCH
(FT) {SQ-FT}) (CFS) 48" PIPE
0.00 0.00 0.00
.40 .65 1.53 n= ,014
.80 1.79 6.40 LENGTH= 300 FT
1.20 3.17 14.31 SLOPE= .003 FT/FT
2.80 9.40 61.17
3,20 10.78 71.41
3.60 11.91 77.86
3,76 12.26 78.59
3.88 12.46 77.86
4.00 12.57 73.06
STORM DRAIN 10

REACH 10

VOLUME= 17.76 AF
VOLUME= 17.70 AF,

Qin = 78.89 CFS @ 12.19 HRS,
Qout= 78.31 CFS @ 12.22 HRS,

DEPTH END AREA - DISCH
(FT) (SQ-FT) (CFS) 48" PIPE

Page 6
_ 11 Feb 02
1986-1999 Applied Microcomputer Systems
ATTEN= 0%, LAG= 1.5 MIN

STOR-IND+TRANS METHOD

PEAK DEPTH= 2.58 FT
PEAK VELOCITY= 6.4 FPS
TRAVEL TIME = .8 MIN
SPAN= 10-20 HRS, dt=.05 HRS

ATTEN= 1%, LAG= 1.8 MIN

STOR-IND+TRANS METHOD

PEAK DEPTH= 3.06 FT
PEAK VELOCITY= 7.6 FPS
TRAVEL TIME = 1.3 MIN
SPAN= 10-20 HRS, dt=.05 HRS

0.00 0.00 0.00
.40 .65 1.76 n= .014
.80 1.79 7.39 ~ LENGTH= 600 FT
©1.,20  3.17 16.52 SLOPE= .004 FT/FT
2.80 9.40 70.63 o
3.20 10.78 82.46
3.60 11.91 89.91
3.76 12.26 90.74
3.88 12.46 89.91
4.00 12.57 84.36
REACH 11 STORM DRAIN TO NORTH CHANNEL

Qin = 137.7 CFS @ 12.14 HRS,
Qout= 137.6 CFS @ 12.18 HRS,

VOLUME= 22.81 AF
VOLUME= 22.76 AF,

DEPTH END AREA DISCH
(FT) (SQ-FT) (CFS) 66" PIPE
0.00 0.00 0.00
.55 1.24 3.26 n= .014

1.10 3.38 13.65 LENGTH= 400 FT
1.65 5.99 30.53 SLOPE= .0025 FT/FT
3.85 17.76  130.53
4.40 20.38 152.40
4.95 22.52 166.17
5.17 23.18 167.71
5.34 23.55 166.16
5.50 23.76 155.91

ATTEN= 0%, LAG= 2.2 MIN

STOR-IND+TRANS METHOD

PEAK DEPTH= 4.05 FT
PEAK VELOCITY=. 7.4 FPS
TRAVEL TIME = .9 MIN
SPAN= 10-20 HRS, dt=.05 HRS




Data for DOUBLE R NORTH 2 - PART ¢ DUPL Page 7
TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING ' 11 Feb 02
HydroCAD 5.11 001485 (c) 1986-15999 Applied Microcomputer Systems
REACH 12 NORTH CHANNEL 2
Qin = 180.6 CFS @ 12.18 HRS, VOLUME= 31.01 AF
Qout= 178.4 CFS @ 12.25 HRS, VOLUME= 30.84 AF, ATTEN= 1%, LAG= 4.0 MIN
DEPTH END AREA DISCH .
(FT) (SQ-FT) (CFS) 5¢ x 5' CHANNEL STOR-IND+TRANS METHOD
0.00 0.00 0.00 SIDE SLOPE= 2 '/! PEAK DEPTH= 4.74 FT
.50 2.63 4 .44 n= ,025 ) : PERAK VELOCITY= 5.1 FPS
1.00 5.50 13.61 LENGTH= 700 FT ‘TRAVEL TIME = 2.3 MIN
1.50 8.63 26.18 . SLOPE= .0025 FT/FT SPAN= 10-20 HRS, dt=.05 HRS
2.15 13.06 46.99
3.00 18.50 81.43
4,00 28.00 132.45
5.00 137.5¢0 195.18
REACH 13 NORTH CHANNEL 1 .
Qin = 52.01 CFS @ 11.99 HRS, VOLUME= 8.36 AF
Qout= 43.40 CFS @ 12.16 HRS, VOLUME= ' 8.26 AF, ATTEN= 17%, LAG=" 10.5 MIN
DEPTH END AREA DISCH :
(FT) (SQ-FT) (CFS) 5'-x 4' CHARNNEL STOR-IND+TRANS METHOD
0.00 0.00 0.00 SIDE SLOPE= 2 v/ PEAK DEPTH= 2.01 FT
.40 2.08 3.09 n= ,025 PEAK VELOCITY= 3.5 FPS
.80 4.32 9.50 LENGTH= 1300 FT TRAVEL TIME = 6.1 MIN
1.20 6.72 18.27 SLOPE= .0025 FT/FT SPAN= 10-20 HRS, dt=.1 HRS
1.72 10.08 32.68 :
2.40 14.88 56.27
3.20 21.12 90.72
4.00 28.00 . 132.45
REACH 14 ~ STORM DRAIN 14
Qin = 51.65 CFS @ 12.24 HRS, VOLUME= 14.70 AF
‘Qout= 51.33 CFS @ 12.29 HRS, VOLUME= 14.63 AF, ATTEN= 1%, LAG= 3.0 MIN
DEPTH END AREA DISCH .
(FT) (SQ-FT) (CFS) 48" PIPE STOR-IND+TRANS METHOD
0.00 0.00C 0.00 . PEAK DEPTH= 2.87 FT
.40 .65 1.25 n= .014 PEAK VELOCITY= 5.3 FPS
.80 1.7% 5.22 LENGTH= 500 FT TRAVEL TIME = 1.6 MIN
.20 3.17 11.68 SLOPE= .002 FT/FT SPAN= 10-20 HRS, dt=.05 HRS

.80 9.40 49.94
.20 10.78 58.31
.60 11.891 63.58
.76 12.26 = 64.17
.88 12.46 63.57
.00 12.57 59.65

B W w R




"Data for DOUBLE R NORTH 2 - PART C DUPl ' ‘ Page 8

TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING 11 Feb 02

HydroCAD 5.11 001485 (c) 1986-1999 Appl:l.ed Microcomputer Systems

POND 3 DETENTION POND #3

Qin = 178.4 CFS @ 12.25 HRS, VOLUME= 30.84 AF
Qout= 120.4 CFS @ 12.62 HRS, VOLUME= 30.10 AF, ATTEN= 33%, LAG= 22.7 MIN

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (AC) (AF) (AF) . PEAK STORAGE = 3.86 AF

0.0 .25 0.00 0.00 PERAK ELEVATION= 6.9 FT
1.0 .35 .30 .30 0 . FLOOD ELEVATION= 5.0 FT
2.0 .45 .40 - .70 START ELEVATION= 0.0 FT
3.0 .55 .50 1.20 SPAN= 10-20 HRS, dt=.05 HRS
4.0 .65 .60 1.80 ‘ Tdet= 22,9 MIN (30.1 AF)
5.0 .75 .70 2.50

# ROUTE___INVERT OUTLET DEVICES

1 P 0.0' 48" CULVERT

n=.014 L=50' S=.0015'/' Ke=.5 Cc=.9 Cd=.6




Data for DOUBLE R NORTH 2 - PART C DUPl
TYPE II 24-HOUR RAINFALL= 2.70 IN
Prepared by RENO ENGINEERING

HydroCAD 5.11 001485 (¢} 1986-1999 Applied Microcomputer Systems

Page 9

11 Feb 02

LINK 1 ' DOUBLE R NORTH 2 - PART B DUP1

Qout= 51.65 CFS @ 12.24 HRS, VOLUME= 14.70 AF,

REACH 8 from DOUBLE R NORTH 2 - PART B DUP1
"STORM DRAIN 15" '

SPAN= 10-20 HRS, dt=.05 HRS
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Northe Box Culvert @ Aongley hane
BOX CULVERT
Inlet control and outlet control parameters

Input variables: Output variables: 0
ELEVATION OF FLOWLINE 4420.42 OUTLET ELEVATION 4419.98
3.0 ft : INLET CTRL HWo:
5.0 ft : tapered throat 3.86 ft
Number of boxes 1 : 45 degree bevels 4.31 ft

Slope 0.00430 ft/fc: sq edge headwall 4.69 ft

Manning's n (Conc 0.014 : OUTLET CTRL HWo 4.04 ft
glCulvert length 102 : Velocity 7.73 fps
Discharge — 116 Critical depth 2.56 ft

Notes:

1 Full Flowing Box Assumed.
2. Critical Depth Cannot Exceed

The Height Of Box Culvert.
3 Water Surface Assumed Equal To Box Depth At Exit
4 Hwo Above Flow Line




North. SD Cudvert- @ bongley Lane

PIPE CULVERT
Inlet control and outlet control parameters

Input variables ) Output variables:
Unsubmerged cutlet

INLET CTRL HWo:

Pipe diameter 24 in beveled edge 2.86 ft

Number of pipes 1 8q edge headwall 3.07 £t
Sl

Slope 0.003 ft/ft ‘thin edged proj 3.57 ft
iManning's n 0.014 OUTLET CTRL HWo 3.47 _ft
Culvert length 112 ft velocity 6.5 fps
#lDischarge —% 20.50 cfs critical depth . 1l.60 ft
Submerged outlet headwater height above downstream water sur 1.83 ft

140 -
120
T Bkt
100 +
80 + :
memelll OD
60 +
: FL
Capacity of culvert(s) 20.50 CFS
347
07 Depth above FL of Pipe Inlet 357 feet
OuHest
Culvert is subject to Iplet control
20 1 1-24 inch diameter cuivert pipes 112.00 feet in length
0 A : : |
100 : 148




Mew sSD Culuerd- @ Do ble K /3/!/0[

PIPE CULVERT
Inlet control and outlet control parameters

Unsubmerged outlet

INLET CTRL HWo:
Pipe diameter 48 in beveled edge
2 sq edge headwall
0.001 ft/ft thin edged proj
0.014 OUTLET CTRL HWo
332 £t |velocity
- 136.50 cfs critical depth

160

140 |

120 +

100 +

80 +
il Cp

Capacity of culvert(s) 136.50 CFS
FL

A Depth above FL of Pipe Inlet 4.37 feet
0+

Culvert is subject to Outlet control

20 + 2-48 inch diameter culvert pipes 332,00 feet in length

100 196
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