Attachment 7

HOGAN A\nEErRVICES

Drainage Analysis — 2960 Foothill Blvd

Prepared June 23, 2014

Site: Owner:

2960 Foothill Bivd RKMS Investments
Calistoga, California 2960 Foothill Blvd
APN: 011-400-003 Calistoga, California
HLS Project # 1607

Analysis Prepared by:
Hogan Land Services, Inc.
1702 4th Street

Santa Rosa, CA 95404
Vinh Le, EIT
vle@hoganls.com
707-544-2104

“We’ll Get The Permit”
1702 4" Street » Santa Rosa, CA95404 » 707.544-2104 = F 707.522.2105  hoganls.com
Surveying ¢ Civil & Structural Engineering * Construction Management  Violation Resolution



HOGAN! Avnservices

June 23, 2014
SUBJECT: Drainage Analysis

Pre-development vs. Post-development Hydrology Calculations for the 85h
Percentile 24 Hour Storm Event

10-Year event hydrology calculations and reasoning for drainage network sizing,
capacity and velocity

PROJECT: 2960 Foothill Bivd Project — Site work includes future grading for driveway and
new single family dwelling

ADDRESS: 2960 Foothill Blvd, Calistoga, Califomia
APN: 011-400-003
REFERENCES:

1. Flood Control Design Criteria, by the Sonoma County Water Agency, Revised August
1983.
2. Low Impact Development Technical Design Manual, August 2011

PROJECT DESCRIPTION:

The subject parce! is located at 2960 Foothill Blvd in Calistoga, Califonia. The site currently is a
2.16 parcel but ultimately will be subdivided into Lot 1, 1.0 acre and Lot 2, 1.16 acre. This drainage
analysis will review Lot 2 for delta stormwater retention and sizing of onsite drainage features.
Currently Lot 2 is undeveloped with scattered walnut and oaks frees along with native grass.
Topography of the site consists of shallow slopes range from 1-3%. The USDA existing soils
classifications for the site is Bale Loam. This soil type was taken as hydrologic soil group B based
on the attached web soil survey.

The proposed development consists of a future 1500 sf gravel driveway and 2500 sf single family
dwelling. The future gravel driveway will be approximately 100 feet long. Currently the site is
access by Blossom Creek lane.

The parcel is not subjected to the provisions of City of Calistoga MS4 Phase Il permit because it
this project does not trigger any of the stormwater requirements for permit. This project utilized the
Napa County Grading Ordinance which includes no increase in post development stormwater
levels & no increase in pollution levels. The increase runoff due to the new impervious area will be
mitigated within the infiltration area and no increase in stormwater flows off site is proposed for the
85t % 24 hour storm.
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EXISTING ON-SITE AND OFF-SITE CONDITIONS & IMPACTS OF DEVELOPMENT:

Current runoff from the development area sheet flows into the existing drainage course on the
property before discharging into Napa River 1100 ft away. The proposed development
improvements will maintain the existing overall watershed, and attempt to minimize impacts of
development. No negative impacts of development are expected due to the proposed
development.

DESIGN CRITERIA & ASSUMPTIONS:

The hydraulic design of the individual drainage improvements was based on the rational formula (Q
= C i A K) and is based on the 10-year, 15-minute initial time of concentration storm. Volume
capture & treatment requirements were based on the 85t percentile 24 hour storm event and was
generated using the stormwater calculator and the NRCS Curve Number method. The drainage
course on a global scale remains unchanged from the pre to post development conditions with all
runoff eventually return to its natural drainage course. A mean annual precipitation of 45 was used
resulting in a k-factor of 1.50 (refer to Isohyetal Chart on Map 3-2)

METHODOLOGIES USED:

A volume equal to the increased runoff from the proposed impervious surfaces will be retained
within the proposed infiltration trenches. A pre development composite curve number of 69 was
calculated based on Hydrologic Soil Group B and existing conditions. A post development
composite curve number of 70.9 was calculated based on HSG B and proposed conditions. The
land surfaces used for the composite CN's included impervious surfaces (CN=98), native grass
(CN=69), and gravel (CN=85). The calculated increase in runoff volume due to development is
871ft3. A 2' x 3' x 33' infiltration trench is proposed to retain the increase storm water volume.

Composite C values for the individual 10 year tributary were based on the contributing surface
types of vegetated (C=0.4), gravel (C=0.7), and impervious surfaces (C=0.9). A composite C value
(not less than 0.4, residential minimum) was assigned to the tributary area. Rational Formula
calculations for the 10 yr 15 min. storm have been included based on the composite runoff
coefficients for each tributary for sizing of the individual drainage improvements. The calculation
spreadsheets have been attached with this submittal. This analysis has determined that the
existing onsite swale will not be over capacity due to future development. Future developments
assumed are 2500 sf single family dwelling and 1500 sf gravel driveway.

AutoCAD Hydraflow software was used to computationally confirm the adequate pipe and swale
sizes for this development.

100 YEAR STORM IMPACT AND FLOODING CONCERNS:

These improvements are outside of the 0.2% annual chance floodplain per FEMA Flood Map
06055C0O228E and therefore flooding during the 100-year storm event is unlikely.

2960 Foothill Blvd HYDROLOGY ANALYSIS
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CONCLUSIONS:

Stormwater:

The evaluations for pre & post-development (85" percentile 24 hour storm) have been provided in
the form of the enclosed Storm Water Calculations and Rational Formula Spreadsheet. Based on
the evaluation of the new grave! driveway and residence, we have designed adequate swales
based on the 10 year storm event and requirements under the Napa County Grading Ordinance.

ATTACHEMENTS:

Referenced Attachments: Hydraulic Soil Groups, NRCS Curve Tables, Storm Water
Calculator

 Rational Method Spreadsheet with Composite Runoff Coefficient Calculations
o Swale Hydraulic Calculations
o 85N Percentile 24 Hour Storm Pre & Post-Development Map
e 10-Yr Post-Development Map
2960 Foothill Blvd HYDROLOGY ANALYSIS
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Runoff Curve Number Trib 1 - Post Development
Project |1607 By VL Date 5/6/2014
Location |2960 FOOTHILL BLVD Checked KCC Date
Check one: Bdstng | Proposed R Tributary: 1 Acres 116
Runoff Curve Number
Soil Name and Area Area Product of Product of
Cover Descript] - i
Hydrologic Group Erisscmton Runoff-C_2 yr N {sf) {ac) Area % C2xAreo% | CNxArea%
2500 S.F. SFD .
(IMPERVIOUS) 0.8 98 2500 0.06 5% 0.04 4.86
GRAVEL DRIVEWAY 3
HSG-B (SEMI-IMPERVIOUS) 0.7 85 1500 0.03 3% 0.02 2.53
GRASLAND-FAIR
(GRASSLAND) 0.1 69 46379 1.06 92% 0.09 63.52
Total 1.16 100%
Composite C & CN 0,15 70.9
Runoff Curve Number Trib 1 - Pre Development
Project |1607 By VL Date 5/6/2014
Location |2960 FOOTHILL BLVD Checked KCC Date
Check one: Exsting & | Proposed I Tributary: 1 Acres: 116
£ —+ s 4l a8~ $APY <3 ___Runoff CUfve Number e~ S ot
Soll Nome and Area Area Product of Product of
Cover Description Runoff-C_2yr CN Area %
| Hydrologlc Group -7y {sfl fac) C2xArea% | CNxArea% |
GRASSLAND .
HSG-B (GRASSLAND-FAIR) 0.1 69 50379 1.16 100.00% 0.100 69.00
Total 116 100%
Composite C & CN 0.10 69.00
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Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc.

(E) EARTH SWALE

Monday, Jun 23 2014

Trapezoidal Highlighted
Bottom Width (ft) = Depth (ft) = 1.13
Side Slopes (zz1) = 1.73,2.18 Q (cfs) = 4.970
Total Depth (ft) = Area (sqft) = 2.51
Invert Elev (ft) = Velocity (ft/s) = 1.98
Siope (%) = Wetted Perim (ft) = 4.98
N-Value = Crit Depth, Yc (ft) = 0.84
Top Width (ft) = 4.43
Calculations EGL (ft) = 1.19
Compute by: Known Q
Known Q (cfs) = 497
Elev (ft) Section Depth (ft)
98.00 273
A ]
97.50 / 223
97.00 7 1.73
96.50 7 ,/ 1.23
96.00 / 0.73
95.50 / 0.23
95.00 -0.27
94.50 0.77
0 8 10 12 14 16

Reach (ft)
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