1171 Homestead Rd., Suite 255
Santa Clara, CA 95050-5485
t. 408-246-4848

Schaaf & Wheeler f. 408-246-5624
CONSULTING CIVIL ENGINEERS s&w@swsv.com
MEMORANDUM
TO: Mike Muelrath, PE DATE:  12/16/2020

FROM: Katie Hogan, PE, CFM JOB#  AABC.01

SUBJECT: 100-year Base Flood Elevation Determination — Dry Creek

Introduction

The property owner at APN 034-190-040 in Napa County, California is planning construction
onsite. The site is generally located in the unincorporated Napa County west of Highway 29 and
south of Darms Lane, as shown in Figure 1. The property boundary borders the Dry Creek
stream centerline within the Napa River watershed.

A portion of the lot is located within a FEMA Special Flood Hazard Area (SFHA) Zone A
floodplain on the Federal Insurance Rate Map (FIRM) panel number 06055C0505F, effective
September 28, 2010, as shown in Figure 2.

The project is subject to County floodplain ordinances per the National Flood Insurance
Program (NFIP), which requires that the building be elevated at least 1 foot above the base
flood elevation (BFE). We completed a hydrologic and hydraulic analysis to calculate the BFE
along Dry Creek near the project site.

This memorandum documents the methodology and results of the analysis.

Site Conditions

The project site is adjacent to Dry Creek, which is upstream of the Highway 29 and Solano
Avenue bridge crossings. The property mostly consists of vineyards. Dry Creek conveys runoff
from the Enchanted Hills east towards the Napa River.

Neighboring properties have obtained approved Letters of Map Amendment (LOMAS). LOMA

case number 14-09-0308A for APN 034-212-011 across the creek from the subject property lists
the 100-year base flood elevation as 106.2 feet, NAVD 88. This property is indicated in Figure 3.
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Hydrology

The United States Geological Survey (USGS) stream gage 11457000 (Figure 2) collected

flowrate information along Dry Creek, which is upstream of the project site. The USGS Stream
Statistics (StreamStats) program used this gage data to calculate a 100-year flowrate of 4,170
cfs. We used this flowrate in the hydraulic model to calculate 100-year BFEs along the subject

property.
The StreamStats gage information is included as an attachment to this memorandum.

As-built plans from the California Department of Transportation (CalTrans) indicate a 100-year
flowrate of 4,000 cfs at the Highway 29 bridges. While the flowrates are similar, we used the
USGS gage data for this analysis because it is more conservative.

Hydraulics

We created a HEC-RAS model for Dry Creek to calculate 100-year water surface elevations.
The model extends along Dry Creek from just downstream of Washington Street to
approximately 800 linear feet upstream of the subject property. We developed cross sections
geometry using the 2014 digital elevation model (DEM) for Napa County. We also used an
onsite survey performed in 2014 to supplement the LIiDAR data. The survey is included as an
attachment.

We used as-built bridge plans provided by CalTrans to model the Solano Avenue, Highway 29,
and Washington Street Bridges, which are attached to this memorandum.

We estimated the railroad bridge height and pier information based on available data in the
CalTrans plans and the available topographic information. We used a conversion of +2.66 feet
to translate the elevations (NGVD 29) in the bridge plans in order to reference the NAVD 88
vertical datum.

The elevation conversion is based on the Napa County benchmarks 723-C and 724-C along
Solano Avenue near the project site. The vertical datum conversion from NGVD 29 to NAVD 88
was not available for Dry Creek in the FEMA Flood Insurance Study (FIS).

We used a normal depth of 0.7 percent slope as the downstream boundary condition measured
using the DEM. There are no available, effective base flood elevations along Dry Creek. We
assigned Manning’s roughness values based on aerial imagery and Google Street View photos.

Figure 4 shows an image of Dry Creek looking upstream from Solano Avenue. We used a
roughness value of 0.04 for the channel, and 0.08 was used for the overbanks to represent the
trees, development, and vineyards in the overbanks. We reduced channel roughness to 0.035
beneath the bridges since vegetation is minimal.

Ineffective flow areas represent the expansion and contraction of the floodplain through the
bridges at a 1:1 ratio upstream and 4:1 downstream. We adjusted the contraction and
expansion coefficients to 0.3 and 0.5, respectively, at the cross sections upstream and
downstream of the bridges.
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Figure 4: Google tret View on Slano Avenue Looking West (Upstrem) at Dry Creek
Results

The results of the analysis indicate a 100-year base flood elevation of 109.51 feet, NAVD 88 at
the upstream end of the property and 105.3 feet, NAVD 88, at the downstream end of the

property.

The sections through the property site are highlighted in green in Table 1. Note that the
calculated 100-year water surface elevation of 106.2 feet, NAVD 88, matches the base flood
elevation determined as part of the LOMA for property APN 034-212-111.

The 100-year water surface elevation is generally contained within the channel banks of Dry
Creek near the project site, as shown in Figure 5.

Table 1: Dry Creek 100-year Water Surface Elevations (ft, NAVD 88)

5202 11489 . . 1886 . 100.08 . . 1703 .  97.18

4499 - 11021 - 1881 - 100.09 : : 1700 - 97.28
4105 - 10951 1876 ©100.09 1697 © 9740
3645 - 10617 1870 ©100.10 1691 97.6
3299 105.30 : : 1857 : Railroad : : : Washington :
2786 © 10352 1844 © 9982 i 1674 :  Street
2417 ©101.68 1840 © 9980 1645 - 97.64
2078 . 10077 1836 . 9973 1615 . 97.22
2017 ©100.36 1832 © 9966 1539 . 96.67
1979 © 10042 1827 - 9953 i 1000 © 9298
1928 . Solano Ave : : 1765 © HWY29

1892 ©100.07 i 1709 ©96.94

*Highlighted areas represent the project site
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Figure 5: Cross Section 3645 100-year Water Surface Elevations
Recommendations and Conclusions

The results indicate that the 100-year flowrate calculated at the USGS gage on Dry Creek is
contained within the channel banks where the floodplain is located within the subject property.
The water surface elevation varies across the property site.

Note that the LIDAR data used for the channel geometry may not fully capture the channel
flowline due to standing water and vegetation. A survey of the channel would provide additional
detail and may change the calculations.

Structures constructed within the Zone A floodplain are required to elevate the finished floor
elevation 1 foot above the base flood elevation to meet County NFIP regulations. Flood
insurance rates may still apply. A LOMA or Letter of Map Revision Based on Fill (LOMR-F)
would need to be submitted to FEMA to remove any structures or portions of property from the
Zone A floodplain.

The lowest adjacent grade to any structure or lowest elevation within a defined portion of land
must be at or above the BFE to remove the structure or area from the Zone A designation.
Flood insurance requirements are subject to the lender and NFIP regulations.
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Attachments:
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USGS StreamStats Results
CalTrans As-built Bridge Plans
2014 Onsite Survey

LOMA 14-09-0308A-06025
HEC-RAS Cross Sections
HEC-RAS Stream Profile
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Attachment 1: USGS StreamStats Gage Data
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a USGS

science for a changing world

StreamStats Data-Collection Station Report

StreamStats Data-Collection Station Report

USGS Station Number
Station Name

11457000
DRY C NR NAPA CA

Click here to link to available data on NWIS-Web for this site.

Descriptive Information

Station Type

Streamgage, continuous record

Location
Gage
Regulation and Diversions
Regulated? False
Period of Record
Remarks
Latitude (degrees NAD83) 38.35630164
Longitude (degrees NAD83) -122.36497702
Hydrologic unit code 18050002
County -
HCDN2009 No
Physical Characteristics

Characteristic Name Value Units Citation Number
Descriptive Information
High_Flow_Region_Code 1 dimensionless 230
High_Flow_Regression_Equation Y Yes or No 230
Datum_of_Latitude_Longitude NAD83 dimensionless 30
District_Code 06 dimensionless 30
Begin_date_of_record 4/1/1951 days 41
End_date_of_record 9/30/1966 days 41
Number_of_days_of_record 5662 days 41
Number_of_days_GT_0 4465 days 41
Precipitation Statistics
24_Hour_2_Year_Precipitation 3.3000 inches 31
Mean_Annual_Precipitation 40.72 inches 230
Climate Characteristics
Mean_Annual_Lake_Evaporation 49.000 inches 31
Temperature Statistics
Mean_Min_January_Temperature 36.000 degrees F 31
Topographical Characteristics
Elevation_of_10_and_85_points 1200.00 feet 31
Percent_above_5000_ft 0.0000  percent 31
Mean_Basin_Elevation 1139 feet 230
Land Cover Characteristics
Percent_Forest 29.000 percent 31
Percent_Storage 0.0000  percent 31
Stream Channel Properties
Main_Channel_Length 10.800 miles 31
Stream_Slope_10_and_85_Method 72.000 feet per mi 31
Basin Dimensional Characteristics
Contributing_Drainage_Area 17.400  square miles 31

https://streamstatsags.cr.usgs.gov/gagepages/html/11457000.htm 1/6
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Drainage_Area

Streamflow Statistics

Statistic Name

Peak-Flow Statistics
Mean_Annual_Flood

2_Year_Peak_Flood

5_Year_Peak_Flood

10_Year_Peak_Flood

25_Year_Peak_Flood

50_Year_Peak_Flood

100_Year_Peak_Flood

StreamStats Data-Collection Station Report

17.3 square miles 230
Years Standard Error,
Citation of percent
Value Units Number Preferred? Record

617.000 cubic feetper 31 Y
second

1580 cubic feet per 230 Y 15 13.31
second

2350 cubic feet per 230 Y 15 13.43
second

2830 cubic feet per 230 Y 15 14.88
second

3400 cubic feet per 230 Y 15 17.42
second

3800 cubic feet per 230 Y 15 19.62
second

4170 cubic feet per 230 Y 15 21.96

second

https://streamstatsags.cr.usgs.gov/gagepages/html/11457000.htm

Lower 95% Upper 95¢
Variance log- Confidence Confidenc
10 Interval Interval

0.00331149995

0.00337069994

0.00412950013

0.00564080011

0.00712289987

0.00888239965
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200_Year_Peak_Flood 4530 cubic feet per 230 Y 15 24.4 0.0109099997
second

500_Year_Peak_Flood 4980 cubic feet per 230 Y 15 27.75 0.0139880003
second

Regression_2_Year_Peak_Flood 917 cubic feet per 230 Y 58.14 0.0549179986
second

Regression_5_Year_Peak_Flood 1780 cubic feet per 230 Y 47.03 0.0376829989
second

Regression_10_Year_Peak_Flood 2400 cubic feet per 230 Y 44.01 0.0333979987
second

Regression_25_Year_Peak_Flood 3230 cubic feet per 230 Y 42.29 0.0310299993
second

Regression_50_Year_Peak_Flood 3850 cubic feet per 230 Y 42.37 0.0311450008
second

Regression_100_Year_Peak_Flood 4510 cubic feet per 230 Y 43.88 0.0332069993
second

Regression_200_Year_Peak_Flood 5120 cubic feet per 230 Y 44.07 0.0334799998
second

Regression_500_Year_Peak_Flood 5950 cubic feet per 230 Y 45.63 0.0356810018
second

Weighted_5_Year_Peak_Flood 2300 cubic feet per 230 Y 12.86 0.00309389993
second

Weighted_10_Year_Peak_Flood 2780 cubic feet per 230 Y 14.03 0.00367509993
second

Weighted_25_Year_Peak_Flood 3370 cubic feet per 230 Y 16.01 0.00477309991
second

Weighted_50_Year_Peak_Flood 3810 cubic feet per 230 Y 17.67 0.00579709979
second

Weighted_100_Year_Peak_Flood 4240 cubic feet per 230 Y 19.46 0.00700790016
second

Weighted_200_Year_Peak_Flood 4670 cubic feet per 230 Y 21.1171658289881 0.00822880026
second

Weighted_500_Year_Peak_Flood 5230 cubic feet per 230 Y 23.39 0.0100490004
second

Peak_years_with_historic_adjustment 15 years 230 N

Weighted_2_Year_Peak_Flood 1530 cubic feet per 230 Y 12.92 0.00312320003
second

Flood-Volume Statistics

1_Day_2_Year_Maximum 596.000 cubic feetper 31 Y
second

1_Day_50_Year_Maximum 1683.00 cubic feetper 31 Y
second

3_Day_2_Year_Maximum 394.000 cubic feetper 31 Y
second

https://streamstatsags.cr.usgs.gov/gagepages/html/11457000.htm 3/6
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3_Day_50_Year_Maximum 1108.00 cubic feetper 31 Y
second

7_Day_2_Year_Maximum 234.000 cubic feetper 31 Y
second

7_Day_50_Year_Maximum 809.000 cubic feetper 31 Y
second

15_Day_2_Year_Maximum 149.000 cubic feetper 31 Y
second

15_Day_50_Year_Maximum 526.000 cubic feet per 31 Y
second

Flow-Duration Statistics

1_Percent_Duration 316 cubic feet per 325 Y 15
second

2_Percent_Duration 199 cubic feet per 325 Y 15
second

3_Percent_Duration 144 cubic feet per 325 Y 15
second

5_Percent_Duration 89 cubic feet per 325 Y 15
second

10_Percent_Duration 42 cubic feet per 325 Y 15
second

15_Percent_Duration 24 cubic feet per 325 Y 15
second

20_Percent_Duration 14 cubic feet per 325 Y 15
second

25_Percent_Duration 9.9 cubic feet per 325 Y 15
second

30_Percent_Duration 7.3 cubic feet per 325 Y 15
second

35_Percent_Duration 5.3 cubic feet per 325 Y 15
second

40_Percent_Duration 4 cubic feet per 325 Y 15
second

45_Percent_Duration 2.7 cubic feet per 325 Y 15
second

50_Percent_Duration 1.9 cubic feet per 325 Y 15
second

55_Percent_Duration 1.4 cubic feet per 325 Y 15
second

60_Percent_Duration 0.9 cubic feet per 325 Y 15
second

65_Percent_Duration 0.5 cubic feet per 325 Y 15
second

70_Percent_Duration 0.2 cubic feet per 325 Y 15
second

75_Percent_Duration 0.1 cubic feet per 325 Y 15
second

80_Percent_Duration 0 cubic feet per 325 Y 15
second

85_Percent_Duration 0 cubic feet per 325 Y 15
second

90_Percent_Duration 0 cubic feet per 325 Y 15
second

95_Percent_Duration 0 cubic feet per 325 Y 15
second

97_Percent_Duration 0 cubic feet per 325 Y 15
second

98_Percent_Duration 0 cubic feet per 325 Y 15
second

99_Percent_Duration 0 cubic feet per 325 Y 15
second

Annual Flow Statistics

Mean_Annual_Flow 20 cubic feet per 325 Y 15
second

https://streamstatsags.cr.usgs.gov/gagepages/html/11457000.htm 4/6
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Stand_Dev_of_Mean_Annual_Flow 14 cubic feet per 325 Y 15
second

Maximum_Annual_Mean_Flow 48 cubic feet per 325 Y 15
second

Minimum_Annual_Mean_Flow 5.4 cubic feet per 325 Y 15
second

Monthly Flow Statistics

January_Mean_Flow 59.950 cubic feet per 31 Y
second

January_STD 56.320 cubic feetper 31 Y
second

February_Mean_Flow 67.600 cubic feetper 31 Y
second

February_STD 62.210 cubic feetper 31 Y
second

March_Mean_Flow 35.510 cubic feetper 31 Y
second

March_STD 29.130 cubic feetper 31 Y
second

April_Mean_Flow 26.460 cubic feet per 31 Y
second

April_STD 39.280 cubic feetper 31 Y
second

May_Mean_Flow 5.8300 cubic feetper 31 Y
second

May_STD 4.0000 cubic feetper 31 Y
second

June_Mean_Flow 1.7800 cubic feetper 31 Y
second

June_STD 1.4800 cubic feetper 31 Y
second

October_Mean_Flow 3.0600 cubic feetper 31 Y
second

October_STD 9.9600 cubic feetper 31 Y
second

November_Mean_Flow 3.1100 cubic feetper 31 Y
second

November_STD 3.2300 cubic feetper 31 Y
second

December_Mean_Flow 35.640 cubic feetper 31 Y
second

December_STD 57.720 cubic feetper 31 Y
second

General Flow Statistics

Minimum_daily_flow 0 cubic feet per 325 Y 15
second

Maximum_daily_flow 1490 cubic feet per 325 Y 15
second

Std_Dev_of_daily_flows 70 cubic feet per 325 Y 15
second

Average_daily_streamflow 19.117  cubic feetper 41 Y 15
second

Harmonic_Mean_Streamflow 0.54 cubic feet per 325 Y 15
second

Mean_of_Logs_of_Daily_Values 0.569818 Log base 10 325 Y 15

Std_Dev_of_Logs_of_Daily_Values 0.889695 Log base 10 325 Y 15

Skew_of_Logs_of_Daily_Values 0.045182 Log base 10 325 Y 15

Non_Zero_Adjusted_Harmonic_Mean_Flow 0.68 cubic feet per 325 Y 15
second

Base Flow Statistics

Number_of_years_to_compute_BFI 15 years 42 15

Average_BFI|_value 0.301 dimensionless 42 Y 15

Std_dev_of_annual_BFI_values 0.096 dimensionless 42 Y 15

https://streamstatsags.cr.usgs.gov/gagepages/html/11457000.htm 5/6
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Probabillity Statistics

Probability_flow_durations_are_zero 0.20752 dimensionless 325 Y 15

Citations

Citation Citation Name and URL

Number

31 Imported from Basin Characteristics file

41 Wolock, D.M., 2003, Flow characteristics at U.S. Geological Survey streamgages in the conterminous United States:
U.S. Geological Survey Open-File Report 03-146, digital data set

42 Wolock, D.M., 2003, Base-flow index grid for the conterminous United States: U.S. Geological Survey Open-File
Report 03-263, digital data set

230 Gotvald, A.J., Barth, N.A., Veilleux, A.G., and Parrett, Charles, 2012, Methods for determining_magnitude and

frequency of floods in California, based on data through water year 2006: U.S. Geological Survey_Scientific

325 Granato G.E., Ries, K.G., Ill, and Steeves, P.A., 2017, Compilation of streamflow statistics calculated from daily

mean streamflow data collected during water years 1901€2015 for selected U.S. Geological Survey streamgages:
U.S. Geological Survey Open-File Report 2017-1108, 17 p.
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Attachment 2: CalTrans As-Built Bridge Plans
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California Department of Transportation
Division of Maintenance

Structure Maintenance and Investigations

BRIDGE
INSPECTION
RECORDS

INF ORMATION

SYSTEM

The requested documents have been generated by BIRIS.

These documents are the property of the California Department of Transportation
and should be handled in accordance with Deputy Directive 55 and the State
Administrative Manual.

Records for “Confidential” bridges may only be released outside the Department of
Transportation upon execution of a confidentiality agreement.
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v ? STRUCTURE APPROACH - END STAGGER DETAIL e
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