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1.0 PROJECT SUMMARY
1.1 Existing Conditions

The existing projecsite is locatedon the east side of Wamego Trasouth of Sunnyslope
Dr., and north of Desideria Dr. iLanders CA. The project #e spans over two existing
lots. The easternlot consists of one residential structure, orgarage and one auxiliary
structure on approximately 5.0&cres at 2.1% impervious cover. The western lot is
approximately 5.02 acres and is undevelopEoe combined projectsite drains by sheet
flow from the southwest to northeast and into the adjacent loddDesideria Rd.

There is some ruren to the property from sheetflow over the adjacent parcel and crosses
over Wamego Trail. These aridentified as R1 on the Drainage exhibit. Currently, these
areas drain via sheet flow across tériging project site and empty into botthe adjacent
site and into Desideria Rd.

The project site is not located in a known flood zone defined by FEMA and DWR. Refer
Appendix C forFEMA flood map 060717400Hand DWR Floodplain Map.

1.2 Proposed Conditions

The proposed project consists ofenovation to the existing structures, along with new
restaurant structures, detached guest rooms, storage facilities, covered pangow and

spa, new site hardscape and landscaping, as well as constructing new dirt access roads and
wideningof existing dirt access roads.h& compleed proposed upgrades will bring the
project site to atotal percent imperviousness of 12.1%.

Runoff in this area of Landers is generally designed to sheetaflomgexisting contours,
before entering into a natural drainagsvales.Runoff from the site generally sheet flow
from southwest to northeast and into natural drainage swales and into Desideria Rde Thes
roads will also be required to be replaced witeraded Roadsandwill help convey runoff
around the site and eventiln into DesideriaRd and theadjacentexistingnatural drainage
swales.

SiteDrairage There is some run-on to the project site from the adjacent private property
to the west, which sheet flows over Wamego Trail and onto the project site. Thi®mun
will be collectedin the swales along the edge of the new graded roads for Wamego Trail
and the fire access road and diverted around and/or through the property to the same
existing drainage swales thiey are tributary to in the existing condition via bubble up
spreacetr. The rest of the site will consist of area drains and swales and divarted
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infiltration trench, whose overflow will be connected to a bubble up spreader and directed
into the existing natural drainage swales in the private property to the south of Disidera Rd.
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2.0 HYDROLO GY
2.1 Methodology

Hydrologic calculations were performed per the requirements of tBa Bernadino
County Hydrology Manual and addendusiated April 2010 The Rational Method (per
San Bernardino County HydrolgdVianual) was used to calculate the peak discharge(Q)
& time of concentration (J) for the proposed and existing project sitdJnit
Hydrograph analysiwas used to determia the retention volume required to be stored
on-site. The retention volume has been calculated using 90% of thef@he existing
conditions and Gy, from the proposed conditions.

The rainfall values were derived from NOAA Atlas 14 per 2010 Addendum to the San
Bernadno County Hydrology Manual. $aype B was determined for the project site,
derived from the soils maps found in the San Bernadino HydyolMgnual which are
presented in Appendix B. Civil design softwaras used to generate the results for the
rational method and unit hydrographs for the sitehich can be found in Appendix D.

2.2 Rational method

The Rational method was used to find the peak discharges from the project site due to
the size of the property being less than 1-squalgemit uses rainfall intensity from the
NOAA atlas 14, runoff coefficient derived from the San Bernadino Hydrology Manual
and drainage area to calculate peak discharge as shown in the below equation.

Q=CIA

Q = Peak discharge in cubic feet per second (cfs)

C = A runoff coefficient representing the ratio of runoff depth to rainfall depth

| = The time-averaged rainfall intensity for a storm duration equal to the time of
concentration (in/hr)

A = Drainage Area (&re9

Q can also be calculated per Section D.6 in the county manual fgiak>Below

Q =0.9(I-R)A

Where F, = g,

F. = loss rate for the totalwatershed tributay to the point of concentration
a, = ratio of pervious area to total area

F, = Infiltration rate for pervious area(in/hr) (per section C.6.4)

Conceptual Drainage Report 319 Main Street
1473 Wamego Trail, El Segundo, d&drnia 90245
Landers, CA 9235 t:213/239 9700

info@labibfunk .com
www.labibfunk.com



[FAN

Labib Funk + Associates  Burnett + Young
Structural | Civil Engineers Shoring Engineers

If I<F, Q = 0.904A
a = ratio of impervious area to total area

Summary of the resultsdm the civil design software that calculate peak flow rates
using the rational method, as defined in Section D of San Bernadino Cbydtplogy
Manual, Are shown below in Tables 1 & 2 and can be found in Appendix D.

Table 1: Rational method results for all years

YEAR Pre-development flow rate Post-development flow rate
10-yr 18.506 15.195
25-yr 23.168 22.283
100-yr 30.221 33.006

Table 2: Rational method results used for peak flow comparison.

Drainage | Qs Pre-development Existing Q 100 Post-development Proposed
Area flow rate T, flow rate T,

DAl 24.14 14.988 33.006 14.887

2.3 Unit Hydrograph

The Unit Hydrograph was derived using civil design software based on {loaifput
from the Rational method calculation€alculation of the time of concentration can be
found in Appendix AThe unit hydrograph is used to for the the volumetric sizing for
the required storage for the differee between 90% of the existing condition,Qand
the proposed conditiongQiq). The summary of these results can be seen below in
Table 3.

Table 3: Unit Hydrograph results

Drainage | Qs Pre-development Existing | Q0 Post-developme nt Proposed
Area flow rate T, flow rate T,

DAl 24.14 14.988 31.37 14.887
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The retention volume used for the design of the infiltration trench used for storage was
based on the results of the civil design Synthetic Unit hydrograph. The summary of the
volume calculations can be found below in Table 4 and in appendix D.

See the graph below for the volumetric increase based on proposed conditiggs(Q

DRAINAGE AREA ]

PROPOSED 100 YEAR

* | [VOLUME TO BE HYDROGRAPH

., |RETAINED ON SITE

0.5 " 24 14els = 21,.726¢cfs

\\ 90% OF EXISTING 25

YEAR HYDROGRAPH
FEAK FLOW

16.05 161 16.15 15.2 15.25

Time (hr)

Table 4: Volumetric Increase

Unit Peak flow | Volumet ric change from
Hydrograph Q100 existing conditio ns

time step (cfs) (ft3)
16+05 8.92 0

16+09.75 21.726 5
16+10 22.41 1,344
16+15 31.37 1,024

16+18.54 21.726 0 Overall volume to be
16+20 17.74 0 stored =2,373f

Summary of Infiltration Trench Sizing

The proposedl10-x 5-x 98-infiltration trench with 3-diameter perforated pipe was
designed to store the retention volume and can store 2375 cf of runoff which is more
than the required retention volume. The trench assumes a 40% void ratio for the drain
rock coverage in between the geofabric liner. The calculations show a conservative
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approach using the trench as neustorage without a loss rate for infiltration. The
calculations for the infiltration trench volume and drawdown time are shown below.

Infiltration trench calculations

Area of pipe (3ft dia¥ 7.07sf

Area of (40% porosity) rock 17.2sf

Cross sectional area of trench (10ft width)24.2sf

Length of infiltration trench provided = 98 ft

Volume of infiltration trench = 2,376% Required storage of 2,373t

Table 5: Drawdown Time

Volume Infiltratable Area Infiltration rate Infiltratio n Rate | Drawdown time
(ft) (sf) (in/hr.) (ft/hr.) (hr.)
2,376 980 8.3 0.69 3.5hr

The proposed shallow infiltration trench can infiltrate the retention volume within 3.5
hours which is less than required drawdown time of 48hfThe overflow from the
infiltration trench would be discharged to the existing drainage channels via a level
spreader and a rip rap energy dissipator and can be seen in the proposed hydrology
exhibit in Appendix B.
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2.4 Results and Conclusions

The calculatios performed in this report demonstrate how the proposed project will
retain the additional runoff on-site due to the increase in impervious area from the
existing to proposed condition. The proposed project was found to generate a higher
peak runoff flow rate due to the change in the overall flow path terand increased
impervious area. The Geotechnical report(Appendix E) concluded that infiltration is
feasible and provided calculated infiltration design data. The most conservative rate was
considered (25in/hr.) along with a factor of safety of 3 in order tostify that the
retained volume can be infiltrated in under 48 hours to adhere to the standards of San
Bernadino County. The drawdown calculations can be found above in Table 5.

The proposed project will implement an infiltration trench (sized based on the
retention volume without accounting for infiltration rates conservatively) to decrease
the proposed project run-off and mitigate any downstream impacts from the proposed
project.
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APPEND IX A
DA -1 Inputs

DA-1

Pre-Development

A= 10.04AC
L=933 ft
H=40 ft
3=0.021
a,=0.979
T=11.3min
CN=86
S=0.7

Lag Timé=0.8* T,
= 0.1507 Hours

Q=25yr storm event

Rainfalintensity 24-hr storm event

1-hr =1.15
6-hr = 2.02
24-hr = 3.25

DA-1

Post-Development

A=10.04AC
L=933 ft
H=40 ft
a=0.121
a,=0.879
T=14.0 min
CN=56
S=0.7

Lag Timé=0.8* T,
= 0.1867 Hours

Q=100yr storm event

Rainfall intensity 24-hr storm event

1-hr=1.62
6-hr =2.79
24-hr =450
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APPENDIX B
Maps and Site Plans
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LEGAL DESCRIPTION

GOVERNMENT LOT 38 OF SECTION 10, TOWNSHIP 2 NORTH, RANGE 5 EAST, SAN BERNARDINO BASE AND MERIDIAN, IN THE COUNTY OF SAN BERNARDINO, STATE OF CALIFORNIA,
ACCORDING TO THE OFFICIAL PLAT OF SAID LAND FILED IN THE DISTRICT LAND OFFICE.

APN: 0629-282-03-0-000

GOVERNMENT LOT 37 OF SECTION 10, TOWNSHIP 2 NORTH, RANGE 5 EAST, SAN BERNARDINO BASE AND MERIDIAN, IN THE COUNTY OF SAN BERNARDINO, STATE OF CALIFORNIA,
ACCORDING TO THE OFFICIAL PLAT OF SAID LAND FILED IN THE DISTRICT LAND OFFICE.

APN: 0629-282-06-0-000

BASIS OF BEARINGS

THE COORDINATES AND BEARINGS SHOWN HEREON ARE BASED UPON THE CALIFORNIA COORDINATE SYSTEM OF 1983, CCS83, ZONE 5, (2017.50) IN ACCORDANCE WITH THE CALIFORNIA
PUBLIC RESOURCES CODE SECTIONS 8801-8819; SAID COORDINATES AND BEARINGS ARE BASED LOCALLY UPON FIELD-OBSERVED TIES TO THE NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION (NOAA) AND NATIONAL GEODETIC SURVEY (NGS OR CALIFORNIA SPATIAL REFERENCE CENTER (CSRC) CONTINUOS OPERATING REFERENCE STATIONS (CORS).

JOSHUA TREE & YUCCA TREE INFORMATION

SURVEYOR HAS LOCATED AND IDENTIFIED, AS WHAT HE BELIEVES ARE JOSHUA AND YUCCA TREES ON THIS TOPOGRAPHIC MAP. IN AREAS WHERE A JOSHUA TREE MAY IMPACT FUTURE
CONSTRUCTION, SAID JOSHUAAND YUCCA TREES SHOULD BE PROPERLY IDENTIFIED BY A DESERT BIOLOGIST OR OTHER TREE SPECIES SPECIALIST.

SURVEY PROCEDURE

THE MAPPING SHOWN HEREON IS BASED ON AN UNNAMED AERIAL VEHICLE (UAV) SURVEY. A FLIGHT HEIGHT OF 150' AGL AND A GROUND SAMPLING DISTANCE (GSD) OF 0.25 INCHES PER
PIXEL WAS UTILIZED TO CAPTURE THE EXISTING CONDITIONS OF THE PROPERTY. A HIGH DEFINITION LASER SCANNER WAS ALSO USED TO CAPTURE FEATURES NEAR AND AROUND
EXISTING STRUCTURES. THE SURVEY FOLLOWED ALL PROCEDURES AND GUIDELINES ESTABLISHED BY THE AMERICAN SOCIETY FOR PHOTOGRAMMETRY AND REMOTE SENSING (ASPRS).

BOUNDARY AND EASEMENT NOTES

THE BOUNDARY LINES SHOWN HEREON WERE ESTABLISHED DURING A FIELD SURVEY USING RECORD DATA AND RECOVERED CITY, COUNTY, STATE, AND OR PRIVATE SURVEYOR
MONUMENTS WHOSE CHARACTER AND SOURCE ARE SO NOTED ON THE SURVEY.THE EASEMENT SHOWN HEREON IS A RIGHT OF WAY NOT EXCEEDING 50 FEET IN WIDTH, FOR ROADWAY
AND PUBLIC UTILITIES PURPOSES, PER UNITED STATES PATENT, SERIAL PATENT 1184372 AND SERIAL PATENT 1204841 .

ELEVATION NOTE

THE ELEVATIONS SHOWN HEREON ARE ASSUMED AND BASED LOCALLY UPON FIELD-OBSERVED TIES TO THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) AND NATIONAL
GEODETIC SURVEY (NGS) CONTINUOS OPERATING REFERENCE STATIONS(CORS).

PROJECT BENCH MARK: (M2) - FD. NAIL & TAG "LS 5297", UP 2", NORTH WEST PROPERTY CORNER.
ORTHIMETERIC ELEVATION: 3354.41'

ELEVATION CONTOURS ARE SHOWN AT 1' MINORS AND 5' MAJOR INTERVALS.

PROPERTY CORNER MONUMENT INFORMATION

M1 - FOUND USGLO BRASS CAP WITH ILLEGIBLE MARKINGS ACCEPTED AS THE NORTH 1/16 CORNER SECTION 10, MEASURED CENTER OF BRASS CAP.
M2 - FOUND 1" IRON PIPE WITH PLASTIC PLUG "PLS 9320", UP 2".

M3 - FOUND 1" IRON PIPE WITH PLASTIC PLUG "PLS 9320", UP 2".

M4 - FOUND 1" IRON PIPE WITH PLASTIC PLUG "PLS 9320", UP 2".

M5 - FOUND 1" IRON PIPE WITH PLASTIC PLUG "PLS 9320", UP 2".

M6 - FOUND 1" WITH ILLEGIBLE PLASTIC PLUG, BENT, MEASURED CENTER OF PLASTIC PLUG POINT IS $64°32'27"W 0.35' FROM TRUE CORNER.

MAPPING LEGEND

CONCRETE SLAB BUSH

CONTROL POINTS

BUILDING e —— (M1) - FOUND USGLO BRASS CAP WITH ILLEGIBLE MARKINGS ACCEPTED AS THE
- NORTH 1/16 CORNER SECTION 10, MEASURED CENTER OF BRASS CAP.
BUILDINGEAVE —— — — — — -~ GUARD POST ® N: 1926726.18
E: 7030380.19
DIRTROAD ~  —=———=———————- JOSHUATREE S~ EL:3425.11"
S POWER POLE -©- (M5) - FOUND 1" IRON PIPE WITH PLASTIC PLUG "PLS 9320", UP 2"
FENCE LINE —— e SIGN v N:192608.84
E: 7030721.70
GUY WIRE b TREE §*)
OVERHEAD WIRES — — — — — — —

UNKOWN UTILITY RISER R O

PROPERTY LINE 'S | s WATER METER WM

WALL WATERVALVE WV

YUCCATREE €8

FOOTHILL

DATE

T SURVEYOR'S STATEMENT SURVEYING TOPOGRAPHIC MAPPING OCTOBER 2022
THIS IS TO CERTIFY THAT THIS TOPOGRAPHIC MAP WAS PERFORMED BY ME Incorporated PROJECT NUMBER
a|r DR OPEaSONAL SURVEVOR'S (NSFe) MAPPING STANDARDS.THE FIELD WORK wwfootlsurveying.com - 909-294-6908 ROD RIGOLE 22-036
WAS PERFORMED SEPTEMBER AND OCTOBER 2022. -
SURVEYED VERTICAL DATUM SURVEY JOB NUMBER 1473 WAMEGO TRAIL SHEET
Wj/ L Q%ﬁ/ DRAWN HORIZONTAL DATUM (EPOCH) _ |CCS ZONE ’ 10F 1
0 40 80 190 FEET OCTOBER 03, 2022 NDE NAD83 (2010.00) 5 APN:0629-282-03-000 & APN:0629-282-06-000 DWG REV
(=g —— — NICHOLAS D. ELLIS, PLS 9320FOOTHILL SURVEYING, INC. DATE CHECKED LATITUDE LONGITUDE
JEE 34° 5'44.34"N 116°18'23.48"W B' 1 8 1 3 3 0
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The drawings and specifications and designs represented hereby are
and shall remain the property of the Architect, and no part thereof shall
be used or reproduced for any purpose other than the specified project
for which they have been prepared and developed without the written
consent of the Architect. Written dimensions shall have precedence over
scaled dimensions. The Contractor shall verify and be responsible for all
dimensions and conditions on the jobsite and report any discrepancies to
the Architect. The drawings and specifications indicate the general
scope of work and required technical performance of the building
systems and do not necessarily indicate or describe all the work required
for full performance and completion of the construction contract. Based
on the scope of work indicated Contractor shall furnish all items required
for the proper execution of the project.
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j«il
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