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INTRODUCTION

This report analyzes the 100 year and 20 year — 1 hour storm events contributing to
stormwater runoff at and near the Tahoe Vista Recreation Area, Phase 2B improvement
project at Tahoe Vista, CA. This report also addresses runoff from both existing and
proposed conditions and analyzes the proposed drainage facilities’ ability to treat and
infiltrate the 1.0-inch of runoff generated from the 20-year 1-hour storm. Also addressed
within the report are the water quality objectives and proposed water treatment measures.

Tahoe Vista Recreation Area Phase 2B is the final phase of a multi-year public park
improvement project. The project consists of a parking lot for automobiles and vehicles
with boat trailers to support the existing boat ramp and beach area. Other improvements
include landscaping, stormwater BMP’s and a paved walking/bike trail along National
Avenue. The previous phases are located south of the current parcel across SR 28 and
along Lake Tahoe’s shoreline. Included in previous phases were the construction of a
plaza, pedestrian and bike paths, renovations to the existing boat launch area and
improvements to the courtesy docks adjacent to the harbor sheet pile retaining structure.

The proposed site improvements are located at and to the west of the intersection of Hwy
28 and National Avenue in Tahoe Vista, CA.

The proposed project includes the following improvements:
e Boat trailer parking and day-use parking and associated paved circulation

® Multi-use asphalt path along National Avenue, landscaping, sidewalk and
community plan improvements along State Route 28 and National Avenue

e Stormwater drainage facilities
SITE DESCRIPTION

The property is located at the Northwest corner of North Lake Boulevard (SR 28) and
National Avenue intersection (Section 14, Township 16N, Range 17E, APN #117-110-
068) in Tahoe Vista, California. The site is currently a wooded vacant lot consisting of
approximately 3.6 acres.

The site is relatively gently sloping with a grade following National Avenue ranging from
about 2% to 6%. Soil type has been mapped JwD(6) and EbC(6) by the Tahoe Regional
Planning Agency for the project property. The site generally drains south across
existing project area to the northern shoulder of State Route 28. Runoff from the northern
side of the highway enters a drainage system and daylights to a restored stormwater
infiltration area at the terminus of National Ave and adjacent to Lake Tahoe.



SATURATED HYDRAULIC CONDUCTIVITY (Ksat)

Ksat refers to the ease with which pores in a saturated soil transmit water. The estimates
presented here are expressed in terms of inches per hour. Ksat values are based on soil
characteristics observed in the field at different elevations within the soil profile.

Tests were performed at several locations at the project site where stormwater infiltration
facilities are proposed. Tests were conducted in November 2011 using a Constant Head
Permeameter (constructed per Natural Resource Conservation Service guidelines) to measure
on-site Ksat.

Testing resulted in values of Ksat values ranging from 2”/hr to 13”/hr. A conservative
weighting of Ksat values should be used for the project area. The recommended value for
the project area is 2”/hr.

GROUNDWATER

Depth to groundwater was measured within the Project area during the geotechnical
investigation by H+K Geotechnical in November of 2004. Generally, the groundwater
elevation was determined to be approximately 10 feet below existing grade. Grading
depth in excess of 5 ft below existing grade is not proposed so encountering groundwater
is not expected during construction.

PRECIPITATION

The Project site is located in Tahoe Vista, CA which is roughly 15 miles east of the Sierra
Nevada Crest. The elevation within the Project area ranges between 6230 feet and 6400
feet and the mean annual precipitation is approximately 36 inches per year. Precipitation
occurs primarily as snow during the winter months along with summertime
thundershowers. Twenty-four hour precipitation intensities were compiled using
precipitation data from Placer County Stormwater Management Manual (Placer County
1990) and the U.S. EPA Stormwater Management Model (SWMM).

The peak inflows to the Project area for the water quality and flood control design
storms were calculated using guidance from the Placer County Stormwater Management
Manual.



EXISTING DRAINAGE
This section describes the existing hydrology and stormwater flow paths for the project.
Existing stormwater drainage has been divided into three main drainage areas.

Existing drainage area 1 is a 0.49 acre portion of the north end of the project site which
generates stormwater volume that flows as overland flow for 600 feet, as specified by the
Placer County Stormwater Management Manual, to the existing treatment swale at
National Avenue. Flow in the existing treatment swale continues south and enters the
State Route 28 drainage system below flowing to Lake Tahoe.

Existing drainage area 2 is a 0.80 acre middle portion of the of the project site which
generates stormwater volume that flows as overland flow for 600 feet, as specified by
Placer County Stormwater Management Manual, and then as collector flow (as specified
by the Placer County Stormwater Management Manual) for 285 linear feet to the existing
treatment swale all National Avenue. Flow in the existing treatment swale continues
south and enters the State Route 28 drainage system below flowing to Lake Tahoe.

Drainage area 3 is a 2.44 acre lower portion of the of the project site which generates
stormwater volume that flows as overland flow for 600 feet, as specified by Placer
County Stormwater Management Manual, before becoming collector flow for 285 feet
and outleting to the existing treatment swale all National Avenue.

Flow from the three drainage areas as well as the flow in the existing treatment swale
continues south and enters the State Route 28 drainage system below flowing to the
stormwater infiltration area adjacent to Lake Tahoe.

PROPOSED DRAINAGE

Proposed stormwater drainage consists of the three main watersheds which have outfall
locations in similar locations to the three existing drainage areas. Each of these
watersheds captures and conveys water to individual stormwater detention / treatment
basins within each watershed. These stormwater detention basins have been
conservatively sized to capture the greatest volume of stormwater generated by the
Placer County Small Watershed Worksheets calculations and the Tahoe Regional
Planning Agency 20 year — 1 hour storm calculations. Overflow is provided from these
sub-watersheds to the existing drainage swale along National Avenue and to the State
Route 28 drainage system.

Proposed drainage area 1 will contribute stormwater runoff from 1.03 acres of the project
area consisting of the north end of the project area, asphalt parking and bike path. Flow is
modeled as overflow flow for 600 linear feet before entering a concrete valley gutter for
205 linear feet. Generated flow then enters a pre-treatment stormwater structure and is
discharged to a stormwater detention basin (Stormwater Basin #1). Overflow from this
basin is discharged to the existing treatment swale along National Avenue. Placer County



Small Watershed Worksheets yield a peak 100 year storage volume of 2,706 cubic feet
required for this stormwater detention basin which is significantly above the 20 year — 1
hour storm volume requirement of 794 cubic feet.

Proposed drainage area 2 will contribute stormwater runoff from 0.91 acres of project
area consisting of the middle of the project area, asphalt parking and bike path. Flow is
modeled as overflow flow for 180 linear feet before entering a concrete valley gutter for
262 linear feet. Generated flow then enters a pre-treatment stormwater structure and is
discharged to a stormwater detention basin (Stormwater Basin #2). Overflow from this
basin is discharged to the existing treatment swale along National Avenue. Placer County
Small Watershed Worksheets yield a peak 100 year storage volume of 1,142 cubic feet
required for this stormwater detention basin which is below the 20 year — 1 hour storm
volume requirement of 1,331 cubic feet, so 1,331 cubic feet has been used in the project
design.

Proposed drainage area 3 will contribute stormwater runoff from 1.68 acres of the project
area consisting of the southern end of the project area, asphalt parking, bike path and
pedestrian walkways. Stormwater flow is modeled as overland flow for 311 linear feet
before entering a concrete valley gutter for 183 linear feet. Generated flow will then
enter a pre-treatment stormwater structure and is discharged to a stormwater detention
basin (Stormwater Basin #3). Overflow from this basin is discharged to the existing
treatment swale along National Avenue. Placer County Small Watershed Worksheets
yield a peak 100 year storage volume of 2,028 cubic feet required for this stormwater
detention basin which is below the 20 year — 1 hour storm volume requirement of 2,045
cubic feet, so 2,045 cubic feet has been used in the project design.

BEST MANAGEMENT PRACTICES (BMP’S) / MEDIA FILTRATION SYSTEMS

Water quality impacts associated with this project will be mitigated through the
installation and operation of the following Best Management Practices (BMP’s).

® Project compliance with the Tahoe Regional Planning Agency (TRPA) permit and
Lahontan Regional Water Quality Control Board permit will assist to ensure the
project includes required BMPs.

¢ Advanced pre-treatment stormwater treatment systems and/or media filtration
systems which are designed to treat onsite pollutants area proposed for the
project. System will be designed to treat target pollutants of concern.

¢ [Inspection and Maintenance of the temporary and permanent BMPs.

o Stormwater basin will be monitored for sediment on an annual basis

o Each inspection of the installed filtration systems should include broom
sweeping the area around the inlet, removal of the inlet grate, removal of



trash and debris and visual inspection of the media treatment units for
gross quantities of captured sediment.

o The parking area and catch basins shall be inspected on a monthly basis.
Sweeping of parking and cleaning of catch basins shall be performed per
results of inspection and at a minimum of three times annually.

TEMPORARY BMPS

Temporary BMPs will be installed prior to grading activities and during

construction activities bringing potential water quality impacts to a less than significant
level. The temporary BMPs are shown on the project drawings. A Stormwater Pollution
Prevention Plan (SWPPP) will be prepared to obtain an NPDES permit from the
Lahontan Regional Water Quality Control Board (LRWQCB) prior to construction.
Detailed BMPs and measures to protect will be described in the SWPPP.

Filter fabric will be placed around the grates of the existing and proposed drainage inlets.

Temporary erosion control fencing will be placed in down gradient areas and bare areas
will be scarified, mulched and revegetated as part of the winterization and permanent
erosion control.

Temporary vegetation protection fencing will be placed around trees prior to
construction.

Measures to prevent accidental discharges of hazardous materials into surface or
groundwater will also be described in the SWPPP.

Construction of the Project would not violate any water quality standards or waste
discharge requirements with implementation of construction controls during construction
as required by the Lahontan RWQCB permit.

REGULATORY OVERSITE

In addition to complying with state and federal water quality standards, all point
sources that discharge into waters of the U.S. must obtain a NPDES permit under
provisions of Section 402 of the Clean Water Act. In California, the State Water
Resources Control Board (SWRCB) and RWQCBs are responsible for the
implementation of the NPDES permitting process at the state and regional levels,
respectively.

The NPDES permit process also provides a regulatory mechanism for the control of
non-point source pollution created by runoff from construction and industrial
activities, and general and urban land use, including runoff from streets. Projects
involving construction activities (e.g., clearing, grading, or excavation) involving land



disturbance greater than one acre must file a Notice of Intent with the RWQCB to
indicate their intent to comply with the applicable State General Permit (GP) for
Stormwater Discharges Associated with Construction Activity.

This project involves land disturbance over an area over one acre in size, so a permit will
be obtained through the Lahontan RWQCB. The permit will require the generation and
approval of a SWPPP.

The Tahoe Regional Planning Agency (TRPA) was established in 1969 by U.S. Congress
as a bi-state agency (California and Nevada) to adopt threshold environmental quality
standards and enforce ordinances created to support threshold standards. The TRPA
adopted seven water quality thresholds to help to protect and maintain Tahoe basin water
quality.

TRPA regulates many things including land use and site development projects and
includes threshold standards established for water quality, including specific pollutant
concentrations for surface runoff and waters infiltrated into soils.

The owner of the Project must obtain a permit from TRPA prior to construction.

Placer County is a major funding source for this project and will review the project for
flood control concerns as well as drainage and traffic impacts to the National Avenue
County right-of-way.

The owner of the Project must obtain a permit from Placer County prior to construction.
CONCLUSIONS AND RECOMMENDATIONS

The proposed project will have a flood control benefit by attenuating and reducing peak
flows leaving the site and the project will have a water quality benefit by treating and
infiltrating runoff generated from the 20 year 1 hour storm. The project will be designed
to meet local water quality requirements established by the Tahoe Regional Planning
Agency and the Lahontan Regional Water Quality Control Board utilizing the best
stormwater treatment technology available. Project design will also be accordance to
flood control standards as required by Placer County and in accordance with the Placer
County Stormwater Management Manual.
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20-YEAR 1-HOUR STORM HYDROLOGY CALCULATIONS
AND
20-YEAR 1-HOUR STORM DRAINAGE PLAN



BMP Calculation Spreadsheet with Version 8 Soil Data
FDS Drain Rock Quantity (yd®)| 0.0
Property Address: 6965 N LAKE BLVD MAP DATA  ON-SITE DEPTHS Water Quality Drain Rock Quantity (ya®)| 0.0
APN: 117-080-068 APNlookup ~ Water Table: Total Drain Rock Quantity (yd® 0.0
Date: 11/1/11 Restriction: None noted Total Runoff Calculated (ft*)]4171.2
Designed By: at Max. Depth of Install: Map Unit: 7161 Total Excavation (yd3)-
Contributing Surface D D2 T T T
# of Stories 0 0 o o o
Length (ft.) 8 2 t t t
Width (ft.)| 1 1 a a a
Area ()] 8 2 0 0 0 0 0 0 0 ! 0 0 ! 0 0 !
Runoff (ft®)| 0.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Treatment Label:| D1 D2
Length (ft.)] 1.0 1.0
Width (in.)| 18 12
Depth (in.) 4 0
On-Site Ksat (",)| 2.0 2.0
mapped Ksat ("/)| 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Prefab Void Space (%)
Average Void Space (%)| 40% 40% 40% 40% 40% 40% 40%

Effective Volume (yd®)| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Treatment Capacity (f13)- 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Drain Rock Quantity (yd)] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 [ 0.0 00 [ 00 ] 00 0.0 00 [ 0.0

Excess Runoff (ft)| 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Excess Capacity (ft')] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Contributing Surface T T T T

# of Stories o o o o
Length (ft.) t t t t
Width (ft.) a a a a
Area ()] 0 0 ! 0 0 0 ! 0 0 0 ! 0 0 0 0 I
Runoff (ft%)[ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Treatment Label:
Length (ft.)
Width (in.)
Depth (in.)
On-Site Ksat (/)
mapped Ksat ("/)| 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Prefab Void Space (%)
Average Void Space (%)

Effective Volume (yd®)| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Treatment Capacity (ft})] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Drain Rock Quantity (yd)] 0.0 00 [ 0.0 0.0 0.0 00 [ 0.0 0.0 0.0 00 [ 0.0 0.0 0.0 0.0 00 [ 0.0

Excess Runoff (ft*) 0.0 0.0 0.0 0.0
Excess Capacity (ft°) 0.0 0.0 0.0 0.0

Basin .
_— Notes:
2:1 (rock lined) 5:1 (mowable)
Contributing Surface| A B C . :
Longth (I 18 10| 7.0 Basin A - Capacity 2737 CF > Placer County
VX'?;: ((:2; 9:2260 115 _,?;7750 2:2:3750 0 0 0 0 0 flood control requirement of 2,706 CF
Runoff (%) 794.2 [1331.4/2044.8] 0.0 0.0 0.0 0.0 0.0
Treatment Label: A B ©
Top Length (ft.)| 65.0 40.0 66.0
Top Width (ft)| 22.0 | 19.0 20.0
Depth (in.)| 30 36 24
Bottom Length (ft)| 55.0 [ 28.0 58.0 0.0 0.0 0.0 0.0 0.0
Bottom Width (ft)| 12.0 7.0 12.0 0.0 0.0 0.0 0.0 0.0
Volume (yd®)| 94.4 | 49.1 73.5 0.0 0.0 0.0 0.0 0.0
On-Site Ksat| 2.0 2.0 2.0 2.0
Mapped Ksat| 0.0 0.0 0.0 0.4 0.4 0.4 0.4 0.4
Treatment Capacity (ft%)| 2736.7 | 1411.0 | 2163.1 0.0 0.0 0.0 0.0 0.0

Excess Runoff (ft)[ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Excess Capacity (ft')[ 1942.5] 79.6 | 1184 [ 0.0 0.0 0.0 0.0 0.0
Water Spreading
Contributing Surface
Width (ft.) Fire Defensible Space
Treatment Label: Length (ft.)]
On-Site Ksat Sheet: 1 United States Department of Agriculture
Mapped Ksat| 0.4 0.4 0.4 0.4 of: 2 0 NRCS
Min. Width (ﬂ)_ worksheet template date: 6/9/2008 J ;

This worksheet is intended to provide an estimate of proper dimensions of infiltration structures and represents no guarantee of the adequacy of overall system design.
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DRAINAGE AREA #1
Areg=0 49 gcres 10 year peak flow
Wmﬂaﬂ”.ﬁfﬁﬂc. from Figure 5-3A
ove _ EL=5235"eas! of crest)
Dalla E=26 Q=062 CFEACRE
Slope(s)=0.043 fift Q{10 year}=0.62 x 0.49
n=0.6 Q{10 year)=0.30 CFS - FiAp
tr=(0.355(nL}*0.6)'="0.3 Q{10 yeary=0.30 -0.01
=0 3550, 6x600" " 0.6) 1 ;
ki | Q{10 yaar)=0.29 CFS
Irioveriand)=31.2 man 100 year peak fow
from Figure 5-3C
tr{total}=31.2 min EL=5235{east of crest)
=1.0 CFS/ACRE
Q{100 yaary=1.0x0.49
Q{100 year)=0.49 CFS - FiAp
Q{100 year)}=0.45-0.01
Sail Graup C
SN Gro0p [ Q{100 ysar)=0.48 CFS |

I=0.11 in'br - woodiand density 20%-50%
%o Impenvious = 6235' Elevation Easl=
(E0-+({E235-5000 W 200001 (100-80)
=85%

B5 of 21,372 af = 18,166 =f

185% of tolal)

A5 al 21,372 &f= 3,208 sf (0.07 ac)
(15%)

Total Impersious= 85%
Fi=I{14141.3=0.0005E )

I=0.11in'hr

E=E23%'

Foml A9 09001 3400000862351
Fi=0.135 cfsfacre

Fidp=0_135x 0.0735 = 001 cfs

DRAINAGE AREA #2

Area=0.95 acres 10 yoar peak flow
Charand from Figure 5-34
L{overiand =600 EL=6235east of crest)
Delta El=28" Q=06 CFS/ACRE
Slope(s)=0.047 M ({10 yesr}=0 6x0.85
n=0.8 Q{10 yeary=0.57 CFS - Fia
Hm.wﬁ.ﬂﬂﬁ%%ﬂnwﬂ Q{10 yeary=0 57-0.02

=(0. ; _ 1 ]
0,000 | Q{10 year=0.55 CFS |
tricvariand =30.4 min 100 year peak flow
Collector from Figure 5-3C
__.ia.m_uqmm_..._ A7) EL=6235(east of crest)
(1+Z"2y"0.25/ Q=10 CES/ACRE
(s"0.375{AcZ)"0.25) Q{100 year)=1 0x 95

L=285" n={.06%Table 8.1)
£=20 s=0.046 Ac=095
=0, 007 A5{(2B5)(0.069)40.75)
(=202 0. 25/
(00484 3TE(D 9520010 25)
tricolector)=1.82 min
tritokal}=32.3 min

Soll Group C

Cover Fair

[=0.11 it - woodland dansity 20%-50%
%o Impervious = 5235 Elevation Easte
(B0+{{8235-5000)/(2000))"{100-50)
=A5%

B85 of 41,382 of = 35,175 sf

(85% of total)

A5 of 49,382 ofe 5,207 of (0.15 ac)
115%:)

Total Impervious= B5%

Fil{1+181. 340 B00SE )

=0 1inhe

E=6235'

Fi=l. 1 1(1+101.3-0.0005{6235)))
Fi=0.135 clfsfacre

Fia=0.135x0.15 = 0.02 cfs

Q{100 year)=0.95 CFS - FiA
Q{100 year}=0 85-0.02
[ Q{100 year)}=0.83 CFS

< N
CGRAPHIC SOALE
B
500 0 50 10D
CCALE 17=104T
DRAINAGE AREA #3
Area=2.22 acres 10 year peak flow
Owvarland _ from Figure 5-3A
EES:E&.&E EL=5235"(mast of crest)
Dedta Ei=31 Q=0 62 CFSIACRE
Slope(z)=0.052 ftft Q{10 year)=0.62 x2.22
n=06 Q10 year)=1.38 CFS - FiAp
tr={0.355{nL 0.6 )'s"0.3 Q{10 year)=1,380.05
tr=i0.355{0. 600" "0 &)/ 1 =l
0.05240.3 bl sl
tr{ioverland)=2%.5 min 100 year peak ficw
Collacior from Figure 5-3C
tr=0.30735{Ln"0.75) EL=6235'"east of crest)
(1+Z82)M0. 25/ Q=1.0 CFS/ACRE
{s*0.375(AcZ)M0 25) Q{100 yeary=1.0x2 22

Le55) e 068(Table 8.1)
=20 5=0.038 Ac=222

Q100 year)=2.22 CFS - FiAp
Q{100 yearj=2.22-0.05

tr=0L P07 35550 0.068)~0.75)
{1=200210 2580
(003N ATE2 2200 25)
tricollector)=3.3 min
tritotal}=32 .8 min

Sol Group

Cover Fair

1=0.11 inihr - woodiand density 20%-50%
% Imparvious = 6235" Elevation Easle
{60+((6235-5000)(2000))"{ 100-60)
=85%

BS of 36,703 sf = 82 197 sf

{B5% of total)

A5 of 965,703 afe 14,506 sf (0.33 ac)
{15%)

Total Impeniouz= B5%

Fisl[ 4441, 30 0B05ED)

I=0.11infhr

E=G235
Fi=011{1+1/(1.3+0.0005(6235)))
Fi=0.135 cfs/acre

Fi=0.136x0.33 = .05 cfs

[Q(700 year)=2.17 CFS

FHASE 1B
FPROJECT AREA
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DRAINAGE AREA #1
Area=1.03 acres 10 vear pesk flow
Owverand : fram Figure 5-3A
:._.,im_ﬂ_..._____wmi EL=6235'east of crest)
Deita El= Q=0.75 CFS/ACRE
Slopa{s)=0.05 fh Q(10 year)=0.75 x 1.03
n=0.6 Q10 year)=0.77 CFS - Fifp
.ﬂwwwmmmrﬁu.muﬂwﬂ Q{10 year)=0.77 -0.01
Ir= -Bx300'M0. Q10 =(.76 CF5
0.05%0.3 _IH 122
trjoverand)=18.7 min 100 year peak flow
Collector fram Figure 5-3C
ir=0.00735(Ln*0.75) EL=6235'(mast of crast)
(1422025 Q=1.25 CFS/ACRE
{3*0.375{ACZ)"0.25) Q100 year-1.25 x 1.03

L=205" n=0.015(Table 8.1)
Z=i2 =005 Ac=1.03
tr=0.00735((206)0.018)*0.75)
{1+12°20 25/
{0.05%0.375(1.02x12)40.25)
Ir{collector)=0.37 min
tr{total)=20.03 min

Soil Group G

Covear Fai

I=0.11 infir - woodland density 20%-50%

Q100 year)=1_28 CFS - Fidp
Q100 year)=1.28-001
(100 year=1.27 CF5

% Impervious = B235° Elevation East=
{B0+((5235-5000(2000)*(100-60)
=855

12,993 sl impendous 31 535 &f pervious
B85 of 31,936 sf = 27 145 5f

27,145 +12,883 = 40,138 5F

40,138 =f / 44,B6T sf = B9 5% Impervious
10.5% pervious (0,105 x 44,867 = 0,108 ac)
Fi=I{1+1/(1.3+0.0005E))

I=0.11infnr

E=H235
Flm.11{1+1/{1.3+0.0005(6235)})
Fi=0.135 cfalacre

Flap=0.135x0.108 = 0.01 ofs

%

DRAINAGE AREA #2

Area=0.91 acras 10 year paak flow
Owverland ; fram Flgure 5=34
wﬂﬂmﬂ%.@ EL=6235'(east of crest}

0=1.25 CFS/ACRE
ms%ﬂ_ﬁuc.ﬁm fft {10 year)=1.25x0.91
n=L =

Q{10 year)=1.14 CFS - Finp
o Tiaas  Sbveriior:
tr={0. dx : 10 =113 CFS
00563 _m ...__.mmal
trioverdand)=5.06 min 100 yvear peak fiow
Colleciar from Figurs 5-30
tr=0.00T 35(Ln"0.75) mrumuuum_ﬁu___ of crast}
{1+2°2)0.25/ Q=21 CFS/IACRE
{50, ATS( AT 0,25} CHA00 yaarE=2 1x0.591

L=282" n=0.015(Table &.1)
Z=12 s=0.06 Ac=(.01
t=0.007T35((262)0.15)M0.75)
(14120270 25/

(00570, 375(0.99x12)"0.25)
trcollactor =048 min
tr{todaly=5.54 min

Soil Group G

Conver Fair

1=0.11 infbr - woodiand density 20%-50%

CY 100 year)=1.91 CFS -Fisp
Q{100 year)=1.81-0.012
[ G{100 yeary=180 CF5

%% Impenvious = B235' Elevation Easi=
(B0 {(6235-5000 R 20000 [ 100-80)
=B5%

13,427 sfimpervious 26 213 sf pervious
B85 of 26,213 sf = 22,281 57

22281 + 13427 = 35,704 &f

35,708 35,640 » 50.1% Iimpervious
9.9%= (099 x 30,640) = 3,924 sf (0.09 ac)
Fi=i{1+101.3=0.0005E))

I=0.14in/hr

E=6235'

FimD A9 014001 340 0005(6235)))
Fi=0.135 cfs/acre

Fiap=0.13500.08 = 0.012 cfs

DRAINAGE AREA #1

Arpa=1 68 acres 10 yvear peak flow
Cwveriand ’ fram Figura 5-34
:Einiuww.__,_ EL=6235Yeast of crest)
Delta ElI=14 Q=075 CFS/ACRE
m_-ﬂu.mﬁ.ua.fm fufft Q{10 year)=0_75x1.66
n=4. Q0 =1.26 CFS - Fi
Ir={0.355(nL"0.6)/s"D.3 _mm 10 ﬁﬁ_.mmb.mm Y
1r={0.355(0.6x311"0.6) 10 year)=1.24 CF5
0.045%0.3 o |
irfoveriand)=20.74 min 100 year peak flow
Collector fram Figure 5-3C
_ﬂa.mﬂaﬂ_.:é.qﬂ EL=6235sast of crest)
:.“.m 2)"0.25/ Q=12 CFS/ACRE
(§%0.375{ACZ)"0.25) Q100 year)=1.2x1 68

L=183" n=0.015(Tabe 8.1}
Z=12 s=0.025 Ac=1.G8
Ir=0.00735(( 183)(0.015)*0.75)
[1+1272M0. 254

(00250 3T5(1 BEx 12 )M 25)
Irfcollectar)=0.38 min
ir{total)=21.12 min

Soil Group C

Cover Falr

[=0.11 infhr - woodland density 20%-50%

% Imparvious = B235° Elevation East=

(G0 (6235-5000 )0 2000 ) (100-60)

=B5%

A5 483 of impervious 37,688 sf pervious

B85 of 37 598 sf = 32 043 sf

32,043 + 35,520 sf= 67 563 =f (1.55 ac - 92.3%)
73,181 sf - 67,563 =f = 5. 618 sf{0.13ac)
Fi=t{1+1/(1.3+0.0005E))

[=0.11irtr

E=G235

Fi=0.11{1=1/1.3+0.0005(B235) )

Fi=(.135 cfafacre

Fiap=0.135%0.13 = 0.02 cfg

Q{100 year2.02 CFS - FiAp
Q100 year}=2.02-0.02
Q100 year|=2.00 CFS

FHASE 1B
FPROJECT AREA
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Placer County Flood Control and Water Conservation District

Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 1| EXISTING
Area, acres 0.49|Elevation, ft [ 6235|Return Period
Length, ft Slope (V/H)  Manningsn  Response Time, min
Overland Flow 600 0.043 0.6 31.19
Collector Flow 1 0.03 0.02 0.00
Collector Side Slope (ft hor/foot vert) = 0.50|
Total Response Time, min 31.19
Unit peak flow (cfs/acre) Figure 3A/3B/3C 0.62
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious | 85|
Watershed Peak Flow - 0.29 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 1| EXISTING
Area, acres 0.49|Elevation, ft [ 6235|Return Period
Length, ft Slope (V/H)  Manningsn  Response Time, min
Overland Flow 600 0.043 0.6 31.19
Collector Flow 1 0.03 0.02 0.00
Collector Side Slope (ft hor/foot vert) = 0.50|
Total Response Time, min 31.19
Unit peak flow (cfs/acre) Figure 3A/3B/3C 1.00|
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious 85
Watershed Peak Flow - 0.48 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 2| EXISTING
Area, acres 0.95|Elevation, ft [ 6235|Return Period
Length, ft Slope (V/H)  Manningsn  Response Time, min
Overland Flow 600 0.047 0.6 30.37
Collector Flow 1 285 0.046 0.069 1.92
Collector Side Slope (ft hor/foot vert) = 20.00|
Total Response Time, min 32.28
Unit peak flow (cfs/acre) Figure 3A/3B/3C 0.60|
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious 85
Watershed Peak Flow - 0.55 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 2| EXISTING
Area, acres 0.95|Elevation, ft [ 6235|Return Period
Length, ft Slope (V/H)  Manningsn  Response Time, min
Overland Flow 600 0.047 0.6 30.37
Collector Flow 1 285 0.046 0.069 1.92
Collector Side Slope (ft hor/foot vert) = 20.00|
Total Response Time, min 32.28
Unit peak flow (cfs/acre) Figure 3A/3B/3C 1.00|
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious 85
Watershed Peak Flow - 0.93 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date:
Engineer:
Project:
Watershed:
Area, acres

11/20/2011

Tieslau

TVRA2B

Area 3|EXISTING

2.22|Elevation, ft 6235] Return Period

Length, ft Slope (V/H)  Mannings n

Response Time, min

Overland Flow
Collector Flow 1

See

600 0.052 0.6 29.46
550 0.035 0.069 3.32
Collector Side Slope (ft hor/foot vert) = 20.00|
Total Response Time, min 32.78
Unit peak flow (cfs/acre) Figure 3A/3B/3C 0.62
Infiltration Rate (inches/hr) | 0.11

Infiltration Factor (cfs/acre) 0.135

Percent Impervious | 85|

Watershed Peak Flow -

1.33 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 3|Existing
Area, acres 2.22|Elevation, ft Return Period
Length, ft Slope (V/H)  Manningsn  Response Time, min
Overland Flow 600 0.052 0.6 29.46
Collector Flow 1 550 0.035 0.069 3.32
Collector Side Slope (ft hor/foot vert) = 20.00|
Total Response Time, min 32.78
Unit peak flow (cfs/acre) Figure 3A/3B/3C 1.00|
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious | 85|
Watershed Peak Flow - 2.17 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)
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Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 1| PROPOSED
Area, acres 1.03|Elevation, ft [ 6235]Return Period
Length, ft Slope (V/H)  Manningsn  Response Time, min
Overland Flow 300 0.05 0.6 19.67
Collector Flow 1 205 0.05 0.015 0.37
Collector Side Slope (ft hor/foot vert) = 12.00|
Total Response Time, min 20.03
Unit peak flow (cfs/acre) Figure 3A/3B/3C 0.75|
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious 89.5
Watershed Peak Flow - 0.76 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 1| PROPOSED
Area, acres 1.03|Elevation, ft [ 6235]Return Period
Length, ft Slope (V/H)  Manningsn  Response Time, min
Overland Flow 300 0.05 0.6 19.67
Collector Flow 1 205 0.05 0.015 0.37
Collector Side Slope (ft hor/foot vert) = 12.00|
Total Response Time, min 20.03
Unit peak flow (cfs/acre) Figure 3A/3B/3C 1.25|
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious 89.5
Watershed Peak Flow - 1.27 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District

Small Watershed Peak F

low Worksheet

Date:
Engineer:
Project:

Watershed:
Area, acres

11/20/2011

Tieslau

TVRA2B

Area 2|PROPOSED

0.91|Elevation, ft 6235] Return Period

Length, ft Slope (V/H)  Mannings n

Response Time, min

Overland Flow
Collector Flow 1

See

180 0.056 0.11 5.06
262 0.05 0.015 0.48
Collector Side Slope (ft hor/foot vert) = 12.00|
Total Response Time, min 5.54
Unit peak flow (cfs/acre) Figure 3A/3B/3C 1.25|

Infiltration Rate (inches/hr) | 0.11

Infiltration Factor (cfs/acre) 0.135

Percent Impervious | 90.1 |

Watershed Peak Flow -

1.13 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 2|PROPOSED
Area, acres 0.91]|Elevation, ft [ 6235|Return Period
Length, ft Slope (V/H) Manningsn  Response Time, min
Overland Flow 180 0.056 0.11 5.06
Collector Flow 1 262 0.05 0.015 0.48
Collector Side Slope (ft hor/foot vert) = 12.00|
Total Response Time, min 5.54
Unit peak flow (cfs/acre) Figure 3A/3B/3C 2.10|
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious | 90.1|
Watershed Peak Flow - 1.90 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date:
Engineer:
Project:
Watershed:
Area, acres

11/20/2011

Tieslau

TVRA2B

Area 3|PROPOSED

1.68|Elevation, ft 6235] Return Period

Length, ft Slope (V/H)  Mannings n

Response Time, min

Overland Flow
Collector Flow 1

See

311 0.045 0.6 20.74
183 0.025 0.015 0.38
Collector Side Slope (ft hor/foot vert) = 12.00|
Total Response Time, min 21.12
Unit peak flow (cfs/acre) Figure 3A/3B/3C 0.75|
Infiltration Rate (inches/hr) | 0.11

Infiltration Factor (cfs/acre) 0.135

Percent Impervious | 92.3|

Watershed Peak Flow -

1.24 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)




Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date: 11/20/2011
Engineer: Tieslau
Project: TVRA2B
Watershed: Area 3|PROPOSED
Area, acres 1.68|Elevation, ft [ 6235]Return Period
Length, ft Slope (V/H) Manningsn  Response Time, min
Overland Flow 311 0.045 0.6 20.74
Collector Flow 1 183 0.025 0.015 0.38
Collector Side Slope (ft hor/foot vert) = 12.00|
Total Response Time, min 21.12
Unit peak flow (cfs/acre) Figure 3A/3B/3C 1.20|
See Infiltration Rate (inches/hr) | 0.11
Infiltration Factor (cfs/acre) 0.135
Percent Impervious | 92.3|
Watershed Peak Flow - 2.00 cfs

Area x Unit Peak Flow - ((100 -% impervious) x Area x Infiltration factor)
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PLACER COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
STORMWATER MANAGEMENT MANUAL

V. HYDROLOGY

FIGURE 5-3A

UNIT PEAK FLOW IN CF5/ACRE
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PLACER COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
STORMWATER MANAGEMENT MANUAL

FIGURE 53C

V. HYDROLOGY

FIGURE 5-3C
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