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T Update #1 to the Technical Drainage Study
Lone Mountain Senior Apartments 2/7/2011

3.0 HYDROLOGIC/HYDRAULIC METHODOLOGY

There is no change to the methodology in this entire sections with this update.

3.4 Facility Design Calculations
Normal depth calculations were performed for areas of interest for the
existing and developed conditions.  All normal depth calculations may be

- found in Appendix C.

The first point of interest was to determine the depth of flow in Lone
Mountain Road based on local hydrologic conditions to ensure that the

- finished floor elevation is established at an appropriate elevation.

The second point of interest was to determine the depth of flow in Lone
Mountain Road based on the Ultimate hydrologic condition to ensure that
the finished floor elevation is established at an appropriate elevation. This
condition is based on the flow rate established in the Gowan Outfall, Lone

Mountain Branch — Rancho to Decatur study.

The next point of interest is the FIS for Rancho Drive, from US95 to
Gowan Road. - The detailed discussion presented in the original study
i regarding the differences between the effective model and the corrected

b effective model is eliminated in this update as there were no additional

modifications made.

For the proposed model, the Corrected Effective model was adjusted for
proposed improvements which occur generally from cross section stations
416 to 460. Only river stations 108+07 and 107+58 were adjusted for

proposed improvements.

The proposed model was adjusted based on proposed improvements.
Each section was adjusted both in elevation and Mannings n in
accordance with accepted ranges and the proposed conditions. A cross-

Impulse Civil Engineering
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Update #1 to the Technical Drainage Study
Lone Mountain Senior Apartments

2/7/2011

section summary table is included in Appendix C before the HEC-RAS

models. Table 2 summarized the changes made through the models.

Table 2 — Summary of Cross Section Revisions
STA Effective Duplicate Corrected Proposed
Effective Effective
109+46 None None None None
108+07 None None 1,2 3,4
107+58 None None 1,2 13,4
105+75 None None 1,2 None
105+47 None None 1,2 None
105+18 None None 1,2 None
104+50 None None 1,2 None
103+99 None None 1,2 None
102+95 None None None None

1. Added points to reflect the new existing topographic information.

2. Revised Mannings n values to reflect existing improvements.

3. Added points to reflect proposed improvements.

4. Revised Mannings n values to reflect proposed improvements.

Impulse Civil Engineering
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- Update #1 to the Technical Drainage Study
Lone Mountain Senior Apartments 21712011

4.0 RESULTS

The flow rates developed by this report are shown in Table 3. The

development of the site does not substantially increase any of the
adjacent flow rates.

TABLE 3
- Summary of Flows
BASIN Existing Developed
| (100yr/10yr) (100 yr/10yr)
'“ (cfs) (cfs)
j OF1 25/12 -
N OF2 | 5/2 -
OF3 1217 -
EX1 0/0 -
EX2 4/1 ;
PR1 - 372
PR2 - 3/1
= CP1 42/21 45/ 22

A 24x36 existing and proposed condition basin map which shows the
basin delineation is included in a map pocket at the rear of this report.

Impulse Civil Engineering
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Update #1 to the Technical Drainage Study

Lone Mountain Senior Apartments 2/7/2011

Table 4 summarizes the normal depth sections analyzed. All sections
meet the velocity-depth product requirements and dry lane requirements.
It should be noted that this update reduces the depth and velocity in Lone
Mountain Road from the previous study.

Table 4 — Normal Depth Calculations
Section Quioo(cfs) | Dioo (ft) Viwo (fps) | VeD Dry Lane
LMoo 45 0.84 3.20 2.69 N/A
- LMy 22 0.69 2.61 1.80 17.0°
LMyt 240 1.13 4.35 4.92 N/A

Table 5 summarizes the water surface elevation determined for the
multiple HEC-RAS models. All hydraulic models are included in Appendix
C at the rear of this report.

Table 5 — HEC-RAS Results
. River STA WSE WSE - DUP " | WSE - WSE - COR EFF
Effective Effective Corrected | PROPOSED | DIFFERENCE
| Effective
11438 2320.99 2320.99 2321.01 2321.01 0
11167 2320.05 2320.05 2320.35 2320.35 0
. 10946 2319.38 2319.38 2319.09 2319.09 0
10807 2319.46 2319.46 2318.74 2318.74 0
10758 2319.31 2319.31 2318.70 2318.70 0
10575 2318.88 2318.88 2318.67 2318.67 0
10547 2318.89 2318.89 2318.64 2318.64 0
10518 2318.84 2318.84 2318.60 2318.60 0
10450 2318.45 2318.45 2318.47 2318.47 0
! 10399 2318.51 2318.51 2318.48 2318.48 0
10295 2318.39 2318.39 2318.36 2318.36 0
10075 2317.22 2317.22 2317.26 2317.26 0
Impulse Civil Engineering
[:fp,dt Page 12




i Update #1 to the Technical Drainage Study
: Lone Mountain Senior Apartments 2/7/2011

5.0 CONCLUSIONS AND RECOMMENDATIONS
1. The site is located within- a Special Flood Hazard Area. - CCRFCD

concurrence is required prior to final signature on the improvement plans.

2. The development of this site is has no impact on the Clark County
Regional Flood Control District Flood Control Master Plan Update. The
site is not adjacent to a CCRFCD facility.

3. The finished floor elevation was established as follows:

e The base flood elevation established based on the effective model
at STA 108+07 = 2319.46 plus 1.5". FFni,= 19.46 + 1.5' = 20.96.

o The basé flood elevation established based on the proposed model
at STA 108+07 = 2318.74 plus 1.5". FFmin= 18.74 + 1.5' = 20.24.

e Twice the depth of flow in Lone Mountain Road based on local
flows from CP-2, Qio = 45 cfs, Digg = 0.84°, 2¢Dygo = 1.68'
(FL=18.59, FFyin=20.27).

e Twice the of flow in Lone Mountain Road based on Ultimate flows
Mohave based on the Gowan Outfall Lone Mountain Branch study,
Q100 = 240 cfs, D1go = 1.13’, 2¢Dygo = 2.26" (FL=18.59, FF;,=20.85).

e Six inches above the adjacent top of curb, TC = 20.68 + 0.5 =
FFmin=21.18, So the minimum finished floor = 21.18.

5. The grading plan is included in the pocket in the back of this report.

6. This site is designed to be safe from the current FIS flow for Ranch Drive

and effective FEMA SFHA Zone AE.

7. At this time, the project will need to go through the SDR process. We have
zoning and the site reduces the area of disturbance from the previously

approved project.

8. The design of this project does not negatively impact adjacent or
downstream properties.
9. The design of this project has no affect on the corrected effective water

surface elevation.
10.The proposed project is still safe from the effective, corrected effective, and

5 proposed water surface elevations.

Impulse Civil Engineering
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Update #1 to the Technical Drainage Study
Lone Mountain Senior Apartments 21712011
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DEVELOPMENT CORPD

December 13, 2010

City of Las Vegas
Flood Control

731 South Fourth Street
- Las Vegas, NV 89101

Subject: FEMA - Letter of Acknowledgement
Lone Mountain Senior Apartments

To Whom It May Concern:
As the property owner for the above referenced project, I hereby issue this formal letter stating
that T acknowledge that the site (APN #138-02-101-015) is within a FEMA Special Flood Hazard

Area in Zone AE as shown on the FIRM, Community Parcel Number 32003C2155E, revised by
LOMR, dated December 31, 2003.

I further acknowledge the site may be subject to inundation.

ﬁi%;/ﬂd/ 12 i |10
Alan L. Mo#sky, Ow %

7 7 7
ngg”’ Date

"1 EA MACKEY
TARY PUBLIC

STATE OF NEVADA )

COUNTY OF CLARK )

on_ 100 ember g , 2010, before me, the undersigned, NOTARY PUBLIC, in
and for said County and State, personally appeared Alan L. Molasky known to me to be the
person described in and who executed the foregoing instrument, and who acknowledged to me
that he executed the same freely and voluntarily and for the uses and purposes therein mentioned.

WITNESS MY HAND AND OFFICIAL SEAL.

Oy i «M YW()/‘(‘ f@(ﬁ

ﬁCTAR'Y SlGNATURE \

6021 S. Fort Apache Suite 1000 Las Vegas, Nevada 89148 (702) 990-2390  Fax: (702) 990-2391




___ _FEB-03-2011 THU 11:08 AM CITY OF LAS VEGAS FAX NO. 7023828551 P. 03/03

CITY OF LAS VEGAS DATE: ; (7
INTER-OFFICE MEMORANDUM February 3, 2
TO: FROM: é \ x
Land Development Services Albert Sung, P.E.
Department of Public Works Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Lone Mountaln Senior Apartments Iimpulse Engineering
Cross Streets: Lone Mountain & Rainbow Ovatlon Development
File Number: F:\Depot\DSMemos\DS4512C.ZNAE.dac Bart Anderson, P.E., DevCo
 Parcel Number: | 13802101015, 002 CCRFCD
Zoning Action: | SDR-37602. ZON-37600
FEMA Flood Zone _ YES X NO
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW | FEES PAID

RECEIVED | REVIEWED | FEES | Transaction #

1" Submittal | 11/24/2010& | 12/7/2010 Not Approved $400.00 | 158043: $400
Supplemental

11/29/2010 .
2 Submittal | 12/21/2010 | 01/03/2011 Conditional Approval $400.00 | 159673: $400
3% Submittal 1/25/2011 2/3/2011 CCRFCD Conc. Recv'd N/C N/C

TOTAL FEES (LDDRS): | $600.00 moee

REMARKS: This site is located in a FEMA Special Flood Hazard Area, Zone AE. The _
engineer must submit the drainage study to FEMA for a Conditional Lefter of Map Revision
(CLOMR). A favorable CLOMR must be obtained from FEMA prior to the issuance of any
permits,

The Drainage Study for the subject project has been reviewed and:

is approved subject to conformance to all City standards and the following conditions:
must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District
concurrence.

is conditionally approved subject to Clark County Department of Development
Services concurrence. o

= X is conditionally approved subject to FEMA approval of CLOMR.

The following comments are repeated until they are complete:

1. The off-site improvement bond must include a drainage fine item for a Letter of Map Revision (LOMRY) in
the amount of $50,000. The Bond will not be released until the LOMR is received from FEMA.

2. The provided HEC-RAS analysis has made adjustments to the Mannings n-values. Flood Control takes
no exception to these ravisions as there are appropriate based upon a more detailed review and
analysis.

3. This site is adjacent to an ongoing CCRFCD Master Plan facility. The Gowan Outfall — Lone Mountain
Branch project has been awarded with construction scheduled to begin in early 2011. The Gowan
Outfall project proposes to install a storm drain lateral with a 12.5-foot DM drop inlet on the south side of
Lone Mountain Road adjacent to this development. Continue to coordinate the site canstruction with the
Gowan Outfall - Lone Mountain Branch project through Engineering Design; contact Gina Venglass @
229-6790.




FEB-03-2011 THU 11:08 AM CITY OF LAS VEGAS FAX NO. 7023828551 P. 02/03

4. Grading Plan (Sheet 7):
Label the wrought iron fencing within the 100-year flood zone east of the entry.

Provide grading elevations for the proposed curbing along the south side of the site adjacent to the
Building. Call out the Construction Note for the curbing.

Provide grading elevations at the ADA parking area limits. Show the maximum slope @ 2%.
Provide grading along the walks and deck around the pool area.

5. Section Sheet (Sheet 5):
Revise Section K to reflect wrought iron fencing only as this area is within the Flood Zone.

6. The engineer has provided a table on the grading plans that shows the quantity estimate of all
drainage improvements within Public Drainage Easements. All drainage improvements within Public
Drainage Easements must be bonded and inspected. Flood Control will not release the Bond until the
LOMR is received from FEMA.

7. This site accepts offsite flows and conveys them through the site. The provided “Public Drainage
Easement to be Privately Maintained” needs to be shown on the plans. The proposed easement
includes the 100-year flood zone within the project site. Public drainage easements must be recorded
by separate document prior to the final acceptance of the improvement plans. Submit the easement
to Land Development for review and processing with the civil plans.

8. A Lefter of Map Revision (LOMR) must be obtained from FEMA for any project within a FEMA “AE* flood
zone. The bonded improvements will not be released until the LOMR is obtained from FEMA and filed
with the City of Las Vegas.

The Engineer is to provide addresses for each Building in a FEMA Flood Hazard Zone prior to obtaining a
grading permit. This infarmation is necessary o insure that the elevation certificates are provided for each
address prior to completion of canstruction. A FEMA Elevation Certificate will be required once the finish
floor is constructed to verify the building elevation prior to framing. A new FEMA Elevation Certificate will be
required once the project is complete prior to issuance of the Certificate of Occupancy.

NOTE: The engineer must submit the drainage study to FEMA for a Conditional Letter of Map
Revision (CLOMR). A favorable CLOMR must be obtained from FEMA prior to the issuance
of any permits. This site is located in a FEMA Zone AE. Clark County Regional Flood Control
District (CCRFCD) review and approval is required prior to recordation of final map or issuance of
building/grading permits. The Engineer must send a copy of the report to the CCRFCD for review.
The developer/engineer must also obtain a Letter of Map Revision (LOMR) using the
approved drainage study as technical support to inform FEMA of the modifications within
the flood zone. The approved LOMR must be submitted to the City of Las Vegas prior to
the release of the bond. FEMA Elevation Certificates, showing as-built finish floor elevations,
must be completed for each building in the FEMA AE Zone. The certificate must be submitted to
the City of Las Vegas Flood Control Section prior to scheduling a framing inspection and
Certificate of Occupancy.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent”
to discharge that certifies a stormwater polliution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpe/stormO1. or
call (775) 687-9429.



_FEB-03-2011 THU 11:08 AM CITY OF LAS VEGAS FAX NO. 7023828551

P. 01/03

NOTE: This drainage study assumes that the project will be constructed in one phase. If improvement
plans are submitted to break the project into separate phases, a drainage study update will be
required for each phase addressing the interim condition.

END OF REMARKS T/R/S: T20S/R60E/S02
PBJ/ays AREA L02
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AR
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL -
|
PRECIPITATION ADJUSTMENT RATIOS
Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year - 1.16
-3 10-year 1.24
25-year 1.33
50-year 1.39
100-year 1.43
NOTE: 1. Multiply the values obtained from the NOAA Atlas Z by the above
ratios to obtain the adjusted precipitation values.
% 2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted
by the above ratios.
. 3. Tables 505 and 506 require no adjustments.
Revision Daras

WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988 TABLE 501




7 HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
SIX HOUR DEPTH-AREA REDUCTION FACTORS
- Drainage Area Six~Hour Depth-Area
(Square Miles) Reduction Factor
| 0.0 1.00 |

L 0.5 0.98
: 1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
| 8.0 0.88
10.0 0.86
20.0 0.79
30.0 0.74
50.0 0.68
100.0 | 0.60
150.0 | 0.55
200.0 0.51
300.0 ' 0.46
400.0 0.42
500.0 0.39

514.

2. Consult with the local entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater

than 200 square miles.

Ravision Date

?7 NOTES: 1. A graphical representation of these factors is presented in Figure ,
|
|
|

i

REFERENCE: ' TABLE 502
USACE, Los Angeles District, 1988

WRC
ENGINEERING




- HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
SIX-HOUR STORM DISTRIBUTIONS
3 Percent of Percent of
Jotal Storm Depth Total Storm Depth
] Storm Time l Storm Time |
- (In Minutes) SDN SDN4 SDN5 (in Minutes) SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 415 47.7
3 10 5.7 5.8 5.9 195 40.9 46.2 51.4
) 15 7.0 7.5 8.0 200 49.9 53.0 56.1
= 20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 - 10.8 12.6 14.4 210 71.0 71.0 71.0
30 124 13.7 15.0 . 218 74.4 73.2 72.0
| 35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 17.1 230 .81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 79.0
55" 13.0 16.6 18.2 240 85.1 82.3 79.5
& 60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
e 75 14.2 17.2 20.2 260 87.6 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
- 85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 ‘275 92.6 90.8 88.9
95 18.1 21.1 241 280 93.7 92.4 91.0
100 19.0 22.0 25.0 285 95.0 94.4 93.8
. 105 19.7 228 25.9 290 g7.0 96.8 96.6
110 19.9 23.2 26.5 295 97.6 97.3 97.0
= 115 20.0 24.0 28.0 300 98.2 g97.8 97.4
120 20.1 246 29.0 305 98.5 98.2 97.9
125 20.4 25.2 30.0 310 98.7 98.4 98.1
130 21.4 26.0 30.5 315 98.9 98.6 98.3
135 22.9 26.9 30.9 . 320 99.0 98.8 98.5
140 241 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 99.2 99.0
150 25.1 28.6 32.1 335 99.4 99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3
160 27.0 30.2 333 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 28.1 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8
Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3.
2. For drainage areas greater than or equal to 8 square miles and less
than 12 square miles in size, use SDN 4. Revision Date
! 3. For drainage areas greater than or equal to 12 square miles, use SDN 5.
4. A graphical representation of these values is presented on Figure 515.

! r lREFERENCE: TABLE 503
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

RECURRENCE INTERVAL

TIME 2-YR  5-YR  10-YR  25-YR __ 50-YR __100-WR
] 5 min. 0.15  0.27  0.35 0.46 0.54 0.63
_' 10 min. 0.25  0.44  0.57 0.74 0.89 1.02
| 15 min. 0.33  0.57  0.74 0.97 1.15 1.32
30 min. 0.44  0.78  1.01 1.31 1.55 1.79

1 hour 0.52  0.89  1.15 1.50 1.78 2.06
- 2 hour 0.59  1.01  1.30 1.70 2.01 2.30
| 3 hour 066 108 1.39 1.82 2.15 2.48
: 6 hour 0.72  1.22 ] 1.58 2.05 2.41
| 24 hour (TR-55) 1.20  1.60  1.80 2.40 2.70 2.96

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
included in the McCarran Airport Rainfall Area.

2. The 24 hour values presented above are for use with TR-55 only.

3. ‘Table 501 adjustments not required. |
|

Ravision Date

2

REFERENCE:

USACE, Los Angeles District, 1988 TABLE 505




] HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL | |

TIME-INTENSITY-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES PER HOUR)

RECURRENCE INTERVAL

‘‘‘‘‘ TIME 2-YR 5-YR 10-YR 25-R 50-YR 100-YR
{min)
) 5 1.80 3.24 4.20 5.52 6.48 7.56
i 10 1.50 2.64 3.42 4.44 5.34 6.12
. 15 1.32 2.28 2.96 3.88 4.60 5.28
30 0.88  '1.56 2.02 2.62 3.10 3.58
60 0.52 0.89 1.15 1.50 1.78 2.06

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
jncluded in the McCarran Airport Rainfall Area.

2. Table 501 adjustments not required.

Revision Date

REFERENCE:
USACE, Los Angeles District, 1988 TABLE 506




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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T21s R --=:g=w :_-5.

\ulu > 8ay
) rva () ~
- 1A
k 11
\7'-15'
=, =ZIv TR
ol f = 71 / |~ Lile
T TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 . : . 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS ’
19 South 61 East  ALL SECTIONS 21 South 62 East 9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
' 20 South 61 East  ALL SECTIONS 22 South . 62 East . 1-10,17-18
Notes: Reavision 20re_§
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency i
values in the McCarran Airport Rainfall Area. ' 1
2. Refer to Table 506 and Figure 517 for T1me-Intens1ty Frequency g

l values on the McCarran Airport Rainfall Area.

TWAG REFERENCE: . 13
' ENGINEERING |  USACE, Los Angeles District, 1988 FIGURE
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

AR
1
(SEMIARID RANGELANDS')
Curve numbers for
Cover description hydrologic soil group—
Hydrologic
Cover type condition? Al B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair T 81 89
minor element. Good 82 4 85
Osk-aspen--mountain brush mixture of oak brush, Poor 66 74 79 -
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good - 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Po.or 7 85 89
grass understory. Fair 58 73 80
. Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 ) @—-ﬂe—
greasewood, creosotebush, blackbrush, bursage, Fair 56 T2 86
palo verde, mesquite, and cactus. ' Good 49 68 79 84

$Avenige runoff condition, and I, = 02S,

3 l'oorr <30% ground cover (litter, grass, and brush overstory).

Fuir: 30 v 70% ground cuver.
God: > 70% ground cover.

3urve numbers for group A huve been developed only for desert shrud,

REFERENQE:

SCS TR455,.USDA, June 1986.

Revision

Dare I

TABLE 602
4 of 4
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Average Lot Size Percent |Curve Number for H /drologic Soil Groups

or Usage' Impervious? A B C D
Apartments/Condos +2 &+ &8~ 91 98
Townhouses/6,000 sq ft lots or less }——G0— 86 87 56 99
7,000 sq ft lots 68—~ —76 84 {89] 94
8,000 sq ft lots 58 73 82 . 88 - 90
10,000 sq ft lots 38 61 75 83 87
14,000 sq ft lots | 30 57 72 81 86
20,000 sq ft lots ‘ 25 54 70 80 - 85
40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 46 65 77 82

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.

2 Actual percent impervious value should be compared to selected land use type.

3 In cases where average residential lots are smaller than 6,000 sq ft, commercial/business/industrial land use
should be used. o '

Revision Dare

REFERENCE: TABLE 602A
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*

FLOOD HYDROGRAPH PACKAGE
SEPTEMBER 1990
VERSION 4.0

{HEC-1)

02/05/2011 TIME 15:12:02

*
* *
* *
* *
* RUN DATE *
* *
* *

AR R R R R

X X XXXXXXX XXXXY X
X X X X X p:0.4
X X X X X
KXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXX XXX

hkkkhkhdkhkhddkhhkkhhhhkkk ok hhhhkhhkhdhkhkxhd

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
¥ *
* *

dkkkk ko kR kK KR AR R Rk k A AR A kkkkk ke Rk ke ok

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

RATE:GREEN AND AMPT INFILTRATION

1 HEC-1 INPUT PAGE 1
LINE ID....... 1.o...... 2 .00, 3.0 4....... S5......0 6.0 Torennn 8....... S...... 10
1 ID LONE MNT SENIOR APARTMENTS
2 ip TECHNICAL DRAINAGE STUDY UPDATE
3 D EXTSITNG CONDITIONS
4 D
5 ip
6 b 2/05/11
7 iD
8 iDp IMPULSE CIVIL ENGINEERING
9 ID
10 "ID INPUT FILE: LN-MTIN-UP1l.DAT
11 puy) OUTPUT FILE: LN-MTN-UP1l.OUT
12 Ib
13 D 100-YEAR, 6-HOUR STORM, SDN3
14 D PB10 = 1.58, PB100 = 2.77
15 D 6-HOUR DARF = 1.00
16 ip JR = 1.58 / 2.77 = 0.57 (10 YEAR)
17 iDp JR = 2.05 / 2.77 = 0.74 (25 YEAR)
18 ip JR = 2.41 / 2.77 = 0.87 (50 YEAR)
19 ip JR = 2.77 / 2.77 = 1.00 (100 YEAR)
20 IDp
21 IDp
*DIAGRAM
22 IT 5 0 ] 300
23 IN 4 0 0
24 I0 5 0 0
25 JR PREC 0.57 1.00
26 KK OF1
27 KM RUNOFF FROM BASIN OF1l .
28 jeis EXISTING APARTMENTS THAT DRAIN TO LONE MOUNTAIN ROAD
29 KM AREA=9.41 ACRES
30 BA .0147
31 PB 2.77 :
32 PC 0 .0200 .0570 .0700 . 0870 .1080 .1240 .1300 .1300 .1300
33 PC .1300 L1300 .1300 L1330 L1400 .1420 .1480 -1580 .1720 .1810
34 PC .1800 .1970 .1990 .2000 .2010 .2040 .2140 .2290 .2410 .2490
35 PC -2510 .2560 .2700 .2780 .2810 .2830 .2950 .3220 .3520 .4090
36 PC -4990 .5900 .7100 . 7440 .7810 .8120 .8190 . 8350 .8510 .8560
37 PC .8600 .8680 .8760 .8880 .9100 -9260 .9370 .9500 .9700 .9760
38 PC -9820 .9850 .9870 .9890 .9900 . 9930 .9930 . 9940 . 9950 .9980
39 PC .9980 .9990 1.000
40 LS 0 93.00
41 uD L1731
42 KK OF2
43 KM RUNOFF FROM BASIN OF2
44 KM EXISTING 1 ACRES LOTS THAT DRAIN TO LONE MOUNTAIN ROAD
45 KM AREA=2.58 ACRES
46 BA . 0040
47 LS 0 84.00
48 uD L1461
1 HEC-1 INPUT PAGE 2
LINE ID....... 1....... 2....... I 4....... S.vennn 6....... Toverann 8....... 9...... 10
49 KX OF3
50 KM RUNOFF FROM BASIN OF3
51 KM EXISTING LONE MOUNTAIN ROAD



52 W AREA=3.85 ACRES
° 53 BA .0060
54 LS 0 98.00
. 55 UD .1619
56 KK EX1
H 57 KM RUNOFF FROM BASIN EX1
58 KM EXISTING PORTION OF THE SITE
59 KM AREA=0.21 ACRES
= 60 BA .0003
61 LS 0 88.00
E 62 UD .1000
63 KK CP-1
. 64 KM COMBINE: OFl, OF2, AND OF3 WITH EX1
65 HC 4
66 KK EX2
67 KM RUNOFF FROM BASIN EX2
68 KM EXISTING PORTION OF THE SITE THAT DRAINS TO RAINBOW
69 KM AREA=1.56 ACRES
70 BA .0024
71 LS 0 88.00
N 72 UD .1437
73 ZZ
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMF FLOW
NO. (.) CONNECTOR (<~~~} RETURN OF DIVERTED OR PUMPED FLOW
26 OFl
42 . OF2
49 . . OF3
56 . . . EX1
¢ 63 CP-1. i iiieii e IR TI e
66 . EX2
{***) RUNOFF ALSO COMPUTED AT THIS LOCATION
l*******tx*********************)\-***t****** Fhkhkkkhkkkh ko hkkhkkh ke khkh kX kK kdhdokd
* *

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

*
FLOOD HYDROGRAPH PACKAGE (HEC-1) * «
* *
* *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

SEPTEMBER 1990
VERSION 4.0

RUN DATE 02/05/2011 TIME 15:12:02 (916) 756-1104

* *
* *
* *
* *
* *
* *
* *

R T T E LA R R E S R R 2 Ly S R T 2 TR SR gy

LONE MNT SENIOR APARTMENTS
TECHNICAL DRAINAGE STUDY UPDATE
EXISITNG CONDITIONS

2/05/11

IMPULSE CIVIL ENGINEERING

“ INPUT FILE: LN-MTN-UP1.DAT
OUTPUT FILE: LN-MTN-UP1l.O0UT

100-YEAR, 6-HOUR STORM, SDN3

PB10 = 1.58, PB100 = 2.77

6-HOUR DARF = 1.00

JR = 1.58 / 2.77 = 0.57 (10 YEAR)
JR = 2.05 / 2.77 = 0.74 (25 YEAR)
JR = 2.41 / 2.77 = 0.87 (50 YEAR)
JR = 2.77 / 2.77 = 1.00 (100 YEAR)

24 IO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

iT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE



NDTIME 0055 ENDING TIME
d ICENT 15 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FARRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
B .57 1.00
1
N PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
N TIME TO PEAK IN HOURS
; RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.57 1.00
HYDROGRAPH AT
+ OF1 .01 1 FLOW 12. 25.
TIME 2.92 2.92
~ HYDROGRAPH AT
+ OF2 .00 1 FLOW 2. 5.
TIME 2.92 2.92
HYDROGRAPH AT
+ OF3 .01 1 FLOW 7. iz.
TIME 2.92 2.92
HYDROGRAPH AT
+ EX1 .00 1 FLOW 0. 0.
TIME 2.83 2.83
4 COMBINED AT
+ Cp-1 .03 1 FLOW 21. 42.
TIME 2.92 2.92
HYDROGRAPH AT
+ EX2 .00 1 FLOW 1. 4.
TIME 2.92 2.92

*** NORMAL END OF HEC-1 ***
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*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *
* RUN DATE 02/05/2011 TIME 15:21:01 *
* ¥
Ahkhk Kk kX ARk kA hkkhhkdhhhhhhhhkkrrkkkkddkh

X X XAXXXXX XXX X
X X X X X XX
X X X X . X
XXXAXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXUXXXX XXXXX XXX

Fhkkkkhkhkhkkk ke kK hkkhkhk ke ek A Ak sk kk ko

*
* U.S5. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (816) 756-1104 *
* o
* *

R R R e N S R AT )

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID....... 1o, I kT 4....... [T 6evrnnn. 7...
1 ID LONE MNT SENIOR APARTMENTS
2 ID TECHNICAL DRAINAGE STUDY UPDATE
3 ID PROPOSED CONDITIONS
4 D
5 ID
6 ID  2/05/11
7 D
8 ID IMPULSE CIVIL ENGINEERING
9 ID
10 ID INPUT FILE: LN-MTN-P-UP1.DAT
11 ID OUTPUT FILE: LN-MTN-P-UP1.OUT
12 hs») .
13 ID 100-YEAR, 6-HOUR STORM, SDN3
14 ID PB10 = 1.58, PB100 = 2.77
15 ID 6-HOUR DARF = 1.00
16 ID JR = 1.58 / 2.77 = 0.57 (10 YEAR)
17 ID JR = 2.05 / 2.77 = 0.74 (25 YEAR)
18 ID JR = 2.41 / 2.77 = 0.87 (50 YEAR)
19 ID JR = 2.77 / 2.77 = 1.00 (100 YEAR)
20 D
21 D
*DIAGRAM
22 IT 5 0 0 300
23 N 4 0 0
24 10 5 0 0
25 JR PREC 0.57 1.00
26 KK OF1
27 KM RUNOFF FROM BASIN OF1
28 KM  EXISTING APARTMENTS THAT DRAIN TO LONE MOUNTAIN ROAD
29 KM  AREA=9.41 ACRES
30 BA  .0147
31 PB 2.77
32 PC 0 .0200 .0570 .0700 .0870 .1080 .1240
33 PC  .1300 .1300 .1300  .1330 .1400 .1420 .1480
34 PC 1900  .1970  .1990  .2000 .2010 .2040 .2140
35 PC  .2510 .2560  .2700 .2780  .2810 .2830 .2650
36 PC .4990  .5900 .7100  .7440 .7810  .8120  .8190
37 PC  .8600 .8680  .8760  .8880 .9100 .9260 .9370
38 PC  .9820 .9850  .9870  .9890  .9900  .9930  .9930
39 PC  .9980  .9990 1.000
40 LS 0 93.00
41 UD  .1731
42 KK OF2
43 KM  RUNOFF FROM BASIN OF2
44 KM  EXISTING 1 ACRES LOTS THAT DRAIN TO LONE MOUNTAIN ROAD
45 KM AREA=2.58 ACRES
46 BA  .0040
a7 LS 0 84.00
48 UD  .1461
1 HEC-1 INPUT
LINE ID....... 1....... 2....... kTR 4....... - S 6uervernnn 7
49 KK OF3
50 KM RUNOFF FROM BASIN OF3

EXISTING LONE MOUNTAIN ROAD

.1300
.1580
.2290
.3220
.8350
.9500
.9940

LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
....... 9......10
.1300 .1300
L1720 .1810
.2410 .2490
.3520 .4090
.8510 .8560
.9700 .9760
.9950 .9980
PAGE 2
....... 9......10



52 KM  AREA=3.85 ACRES
53 BA  .0060
54 LS 0 98.00
. 55 UD  .1619
56 KK PR1
57 KM RUNOFF FROM BASIN PR1
58 KM  PORTION OF THE SITE THAT DRAINS TO LONE MOUNTAIN
59 KM  AREA=1.02 ACRES
oy 60 BA  .0016
61 LS 0 95.00
62 UD  .0986
63 KK CP-1
_ 64 KM COMBINE: OF BASINS WITH PR1
- 65 HC 4
66 KK PR2
67 KM  RUNOFF FROM BASIN PR2
68 KM  PORTION OF THE SITE THAT DRAINS TO RAINBOW
vy 69 KM  AREA=0.75 ACRES
70 BA  .0012
71 LS 0 95.00
— 72 UD  .0988
73 22
. 1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
26 OF1
42 . OF2
49 . . OF3
56 . . . PR1
63 [0 2
66 . PR2
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1****i—**********************t**t*k******** dhkkdkhdedkkhkhhhrkhkddhhhhkhhk Xk hkkrkkhhk
- * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
- * SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
= * RUN DATE 02/05/2011 TIME 15:21:01 * * (916) 756-1104 *
* * * *
R AR SRR R R R RS EEE SRR R RS EEREEEEERER RS 2N hhkkkhkkkhhkh kA AR X bk khk Ak kkkdhkhhhhxhhkkhk

LONE MNT SENIOR APARTMENTS
TECHNICAL DRAINAGE STUDY UPDATE
PROPOSED CONDITIONS

2/05/11

IMPULSE CIVIL ENGINEERING

INPUT FILE: LN-MTN-P-UP1l.DAT
OUTPUT FILE: LN-MTN-P-UPl.OUT

100~-YEAR, 6-HOUR STORM, SDN3
PB10 = 1.58, PBl00O = 2.77

6-HOUR DARF = 1.00

JR = 1.58 / 2.77 = 0.57 (10 YEAR)

JR = 2.05 / 2.77 = 0.74 (25 YEAR}
JR = 2.41 / 2.77 = 0.87 (50 YEAR)
JR = 2.77 / 2.77 = 1.00 (100 YEAR)
24 10 OUTPUT CONTROL VARTABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE




NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
oy LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
- .57 1.00
1
- PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
. TIME TO PEAK IN HOURS
3 RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA  PLAN RATIO 1 RATIO 2
.57 1.00
HYDROGRAFH AT
+ OF1 .01 1 FLOW 12. 25,
TIME 2.92 2.92
HYDROGRAPH AT .
+ OF2 .00 1 FLOW 2. 5.
TIME 2.92 2.92
- HYDROGRAPH AT
+ OF3 .01 1 FLOW 7. 12.
TIME 2.92 2.92
HYDROGRAPH AT
- + PR1 .00 1 FLOW 2. 3.
TIME 2.83 2.83
4 COMBINED AT
+ cp-1 .03 1 FLOW 22. 45.
] TIME 2.92 2.92
HYDROGRAPH AT
- + PR2 .00 1 FLOW 1. 3.
TIME 2.83 2.83

*** NORMAL END OF HEC-1 **=*
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EXISTING 10-YEAR
Worksheet for Irregular Channel

Project Description

Project File c:\impulse\projects\clients\ovation\lone mountain\hydrology revised\lonemtn.fm2
Worksheet LONE MOUNTAIN

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 0.005000 ft/ft
Elevation range: 0.00 ft to 2.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00. 50.00 0.016
0.00 0.60
5.00 0.50
5.50 0.50
5.50 0.00
7.00 0.13
7.00 0.17
50.00 1.03
._Discharge 20.00 cfs
Resuits
Witd. Mannings Coefficient 0.016
Water Surface Elevation 0.67 ft
Flow Area 7.87 ft
Wetted Perimeter 32.66 ft
Top Width 32.04 ft
Height 0.67 ft
Critical Depth 0.65 ft
Critical Slope 0.006210 fi/ft
Velocity 2.54 ft/s
Velocity Head 0.10 ft
Specific Energy 0.77 ft

Froude Number
Flow is subcritical.

0.90

02/05/11
04:01:27 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Cross Section for Irregular Channel

Cross Section

Project Description

Project File c:\impulse\projectsiclients\ovation\lone mountain\hydrology revised\lonemtn.fm2
Worksheet LONE MOUNTAIN

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.016

FlowMaster v5.13

Channel Slope 0.005000 ft/ft
Water Surface Elevation 0.67 ft
Discharge 20.00 cfs
2.0
1.5
S
c D
21.0 A
—
Q0 /
L /
S 7 /
) / ~
0.5 //
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Station  (ft)
02/05/11
04:01:32 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Page 1 of 1



EXISTING 100-YEAR
Worksheet for Irregular Channel

Project Description

Project File c:impulse\projects\clients\ovation\lone mountain\hydrology revised\lonemtn.fm2
Worksheet LONE MOUNTAIN
™ Flow Element Irregular Channel
' Method Manning's Formula
Solve For Water Elevation
Input Data

Flow is subcritical.

- Channel Slope 0.005000 ft/ft
Elevation range: 0.00 ft to 2.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
- 0.00 2.00 0.00 50.00 0.016
‘ 0.00 0.60
. 5.00 0.50
N 5.50 0.50
5.50 0.00
- 7.00 0.13
_ 7.00 0.17
‘ 50.00 1.03
. Discharge 42.00 cfs
o Results
Witd. Mannings Coefficient 0.016
Water Surface Elevation 0.82 ft
2 Flow Area 13.38 ft?
Wetted Perimeter 40.50 ft
& Top Width 39.72 ft
0 Height 0.82 ft.
Critical Depth 0.81 ft
Critical Slope 0.005541 ft/ft
Velocity 3.14 ft/s
Velocity Head 0.15 ft
Specific Energy 0.98 ft
Froude Number 0.95

' 04:03:01 PM

02/05/11

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Cross Section for Irregular Channel

Cross Section

Project Description

Project File c\impulse\projects\clients\ovation\lone mountain\hydrology revised\lonemtn.fm2
Worksheet LONE MOUNTAIN

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.016

Channel Slope 0.005000 ft/ft
Water Surface Elevation 0.82 ft
Discharge - 42.00 cfs
2.0p
1.5
g
& D
S1.0 >
9
0.5 //
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Station (ft)
02/05/11
04:03:04 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

50.0

FlowMaster v5.13
Page 1 of 1



PROPOSED 10-YEAR
Worksheet for Irregular Channel

Project Description

Project File c:\impulse\projects\clients\ovation\lone mountain\hydrology revised\lonemtn.fm2
Worksheet LONE MOUNTAIN

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.005000 f/ft

Elevation range: 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 50.00 0.016
0.00 0.60
5.00 0.50
5.50 0.50
5.50 0.00
7.00 0.13
7.00 0.17
50.00 1.03
Discharge 22.00 cfs
Results

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area

Wetted Perimeter

Top Width

Height

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow is subcritical.

0.016
0.69 ft
8.42 ft2
33.53 ft
32.89 ft
0.69 ft
0.67 ft
0.006117 ft/ft
2.61 ft/s
0.11 ft
0.79 ft
0.91

02/05/11

04:02:20 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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Cross Section for Irregular Channel

Cross Section

Project Description

Project File

Worksheet LONE MOUNTAIN
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

c\impulse\projects\clients\ovation\lone mountain\hydrology revised\lonemtn.fm2

Section Data

Wtd. Mannings Coefficient 0.016

02/05/11

04:02:24 PM

Channel Slope 0.005000 ft/ft
Water Surface Elevation 0.69 ft
Discharge 22.00 cfs
2.0¢
1.5
)
c D
$1.0 A
—
2 /
w /
<z ]
’ //
0.5 //
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Station (ft)

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



PROPOSED 100-YEAR
Worksheet for irregular Channel

Project Description

Project File c:\impulse\projects\clients\ovation\lone mountain\hydrology revised\lonemtn.fm2
Worksheet LONE MOUNTAIN

Flow Element Irreguiar Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.005000 ft/ft

Elevation range: 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness

0.00 2.00 0.00 50.00 0.016

0.00 0.60

5.00 0.50

5.50 0.50

5.50 0.00

7.00 0.13

7.00 0.17

50.00 1.03

Discharge 45.00 cfs
Results
Witd. Mannings Coefficient 0.016
Water Surface Elevation 0.84 ft
Flow Area 14.07 ftz
Wetted Perimeter 41.37 ft
Top Width 40.58 ft
Height 0.84 ft
Critical Depth 0.83 ft
Critical Slope 0.005485 ft/ft
Velocity 3.20 ft/s
Velocity Head 0.16 ft
Specific Energy 1.00 ft
Froude Number 0.96

Flow is subcritical.

02/05/11
04:02:43 PM

37 Brookside Road Waterbury, CT 06708

Haestad Methods, Inc. (203) 755-1666

FlowMaster v5.13
Page 1 of 1




Cross Section for Irregular Channel

Cross Section

Project Description

Project File c\impulse\projects\clients\ovation\lone mountain\hydroiogy revised\lonemtn.fm?2
Worksheet LONE MOUNTAIN

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.016

Channel Slope 0.005000 ft/ft
Water Surface Elevation 0.84 ft
Discharge 45.00 cfs

FlowMaster v5.13
Page 1 of 1
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ULTIMATE 100-YEAR
Worksheet for Irregular Channel

Project Description

Project File c:\impulse\projects\clients\ovation\lone mountain\hydrology revised\ionemtn.fm2
Worksheet 100' LONE MOUNTAIN

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.005000 ft/t

Elevation range: 0.00 ft to 2.00 ft.

Station (%) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 100.00 0.016
0.00 0.60
5.00 0.50
5.50 0.50
5.50 0.00
7.00 0.13
7.00 0.17
50.00 1.03
93.00 0.17
93.00 0.13
94.50 0.00
94.50 0.50
95.00 0.50
100.00 0.60
-100.00 2.00
Discharge 240.00 cfs
Resuits
Witd. Mannings Coefficient 0.016
Water Surface Elevation 1.13 ft
Flow Area 55.14 ft2
Wetted Perimeter 102.17 ft
Top Width 100.00 ft
Height 1.13 ft
Critical Depth 1.14 ft
Critical Slope 0.004649 fi/ft
Velocity 4.35 ft/s
Velocity Head 0.29 ft
Specific Energy 1.42 ft
Froude Number 1.03

Flow is supercritical.

02/05/11
04:08:40 PM

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Haestad Methods, Inc.

FlowMaster v5.13
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Cross Section _
Cross Section for Irregular Channel

Project Description

Project File c\impulse\projects\clients\ovation\lone mountain\hydrology revised\ionemtn.fm2
Worksheet 100" LONE MOUNTAIN

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.016
Channel Slope 0.005000 ft/ft
Water Surface Elevation 1.13 ft
Discharge 240.00 cfs

02/05/11

04:08:45 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708
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100.0
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EFFECTIVE MODEL
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Effective Pian: 11/16/2010
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Effective Plan: 11/16/2010
RS = 10758 Upstream Side of Triple 6' x 2.5' RCB's
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City of Las Vegas
Development Services Lenter
731 South Fourth Street
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