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State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

Provide a safe, sustainable, integrated and efficient transportation system
to enhance California’s economy and livability”

Making Conservation 
a California Way of Life

M e m o r a n d u m

To: Sumandeep Sudini, Project Engineer                                 Date: Feb 14, 2019
Design – M14
District 3 – Marysville                                            File: 01-Men-01-PM 59.8 / 62.1

01-0B220 (01 1200 0110)
Fort Bragg ADA

From: Artin Merati
North Region Capital Hydraulics
District 1- Eureka

Subject: PRELIMINARY DRAINAGE REPORT

At the request of District 3 Design for a Preliminary Drainage Report on Oct 19, 2019, for
Fort Bragg ADA project, NR Hydraulic staff has reviewed the project. The project proposes to 
replace the existing curb ramps with ADA compliant pedestrian facilities, place new sidewalk,
install high visibility signing & stripping at crosswalks, and install or retrofit existing drainage 
systems along with relocation of utility infrastructures.

At this stage of the project, it is estimated that over 40 curbs will be upgraded to ADA 
compliant curb ramps and approximately one mile of new sidewalk will be constructed to fill in 
existing gaps in the pedestrian system. This scope of work will include repairing and upgrading 
the existing drainage facilities and features including culvert extension, drainage inlet replacement 
and upgrading existing drainage systems.

RAINFALL & CLIMATE DATA 

The data station close to this project is the Fort Bragg station with COOP1 ID (043161),
4.5 miles NE of the project finishing location, as shown on the map in Figure.1. The station data 
is also tabulated in Table.1.

The average annual rainfall is 40.24 inches, with the maximum of 7.61 inches of rain in
January, an Average Monthly Minimum January Temperature of 39.9 degrees Fahrenheit and an 
Average Monthly Maximum Temperature is September of 65.6 degrees Fahrenheit.

Rainfall gaging stations were obtained from the north region climate center.

1 Cooperative Observer Network
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Table.1 Climate / Rainfall Data 

 

Figure.1 COOP Location 
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FLOODPLAIN EVALUATION 

A digital version of the map panel from National Flood Hazard Layer (NFHL) for the 
project location is presented in Figure 2 and attached along with the signed Floodplain Evaluation 
Report Summary form in attachment-1 of this document. 

The project limit lies within FEMA panel numbers #06045C1016G and #06045C1010G 
effective on 07/18/2017. The proposed project falls mainly on Zone X (unshaded), which is 
classified as, areas with 0.2% annual chance flood hazard or areas of 1% annual chance flood with 
average depth less than 1’ or with drainage areas of less than one square mile. Part of the project 
on the Noyo River bridge falls in Zone AE, corresponding to SFHA zone, defined as areas with 
available base flood elevation (BFE) ranges. No construction activity is proposed in the Zone AE 
floodplain. 

 
Figure 2. FEMA Floodplain Map 
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HYDROLOGY 

Rainfall intensities with duration and frequency estimates are based on the 5-min time of 
concentration for roadway, also the rainfall depth for 2-year 24-hour, from National Oceanic and 
Atmospheric Administration (NOAA) Atlas 14 are listed in Table.2.  

Table.2 Precipitation Frequency (PF) Estimates 
Recurrence Interval (For Tc= 5-min) Precipitation Intensity 

5 (yr.) 3.30 (in/hr) 
10 (yr.) 4.06 (in/hr) 
25 (yr.) 5.00 (in/hr) 
50 (yr.) 5.70 (in/hr) 
100 (yr.) 6.37 (in/hr) 
Duration Precipitation Depth 

2-year 24-hour 3.07 (In.) 

INSTALLING ADA COMPLIANT CURB RAMPS: 

 Existing at grade curbs on corners: 

Existing corner curbs in this project limits have the AC pavement flush with top of the curb, 
without an actual ramp on the sidewalk or curb. 

o Recommendation: 
There are 2 scenarios for making the existing curbs compliant with ADA: 

1- Adding a detectable warning surface to the existing, at grade curbs: 

This alternative would not change the existing drainage patterns, although the existing drainage 
depression made by the constructed pavement ramps next to the drainage inlets, as shown in 
Figure 3 and Figure 4, should get fixed, by relocating the existing drainage inlets away from 
the crosswalk and transition area in the pavement. 

Gutter pan slopes will need to be constructed based on the Standard Plan detail A88A (1” of 
depth for each 2’ of width) to drain the runoff and existing debris to the adjacent drainage 
inlets. 

Figure 3. SE of Hazel St on northbound 

 

Figure 4. NE of Spruce St on northbound 
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2- Installing standard ADA compliant curb ramp with standard flared areas and ramp clear 
space. 

This alternative requires grinding the existing AC pavement along the curb, with wrapping 
the road cross/longitudinal slope towards the curb, away from the ramp clear space, and into 
the adjacent inlets.  

The constructability study of this alternative is necessary due to existing flat areas in the 
city of Fort Bragg and pending the updated survey data and final designed geometry of each 
curb ramp with their transition length.  

The existing drainage inlets will need to be relocated, gutter pan transition and counter 
slopes near inlets should be constructed to drain the runoff into the DIs. Sedimentation issues 
need to be addressed to prevent discharge of debris and sediment into the DIs. Some existing 
curb ramps along with their drainage issues are shown in Figure 5 and Figure 6. 

Figure 5. SW of Bush St on Southbound 

 

Figure 6. SW of Spruce St on Southbound 

 
 
 

 Existing Curb ramps: 

There are existing curb ramps (newly constructed) along this stretch of highway in the City of 
Fort Bragg, proposed for ADA ramp reconstruction in the design layout dated October 2018.  

These curb ramps do not have any evidential drainage pattern issues, and it is recommended 
to keep the drainage slopes to the adjacent inlets if there are any construction activities proposed 
for these locations.  
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GENERAL RECOMMENDATIONS: 

 Please review the attached layouts including comments and recommendations pertaining to 
drainage in attachment-3. 

 Work location matrix prepared during the previous phase of this project has been updated and 
attached to this document in attachment-5. 

 Gutter spread calculation is performed and attached to this document in attachment-2. 

 It is recommended to consider using the standard inlet grates within the bike lane width, 
compliant with bike travelers. 

 The curb ramp clear space, and gutter connection, need to be designed by constructing counter 
slopes so water and debris do not accumulate at the base of the ramp or on the detectable 
warning surface, to meet ADA compliance for waterflow and drainage.  

 Runoff water, sedimentation and debris should be discharged away from the curb ramp, by 
designing smooth gutters (no lip between the ramp and gutter) with continuous slopes that 
guide the water flow away from ramp clear space. 

 Gutter pan slopes are needed to be constructed based on the standard plan specifications 
Plan#A88A (1” of depth for each 2’ of width) to drain the runoff and existing debris to the 
adjacent drainage inlets. 

 Pending the geotechnical unit review for drainage of the proposed retaining wall in ESL-1&2 
layouts, it is recommended to place grade line ditches (or Transverse drain pipe/channels) 
under the sidewalk next to the retaining wall with the retaining wall drainage system connected 
to it. 

 Adding curb ramps results in moving and replacing the existing drainage inlets and with this 
scenario, further design will be needed for the drainage systems. 

 

SEDIMENTATION AND GUTTER SPREAD  

 Due to the existing sedimentation and debris around the inlets, along the side curbs and on 
curb ramps, gutter spread analysis were performed at specific locations (as delineated and 
commented on the attached layout) and the calculation results are in attachment-2 of this 
document. 

 Survey data was not available at the time this hydraulic calculation was completed. Lidar 
Data (US Elevation Data with 10m Resolution) was obtained from USGS website and used for 
this calculation. Updated survey data shall be utilized in further project phases to validate the 
accuracy of performed hydraulic calculations.  
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CULVERT DATABASE SUMMARY 

There are several cross/longitudinal culverts and drainage systems listed within the 
postmile limits. Culvert specifications are summarized from the statewide culvert website, 
Division of Maintenance, and also the district’s culvert database and attached in this document, 
they are provided for informational purposes only 

The culvert inspection data may be outdated, and reinspection may return a revised 
condition status that would support repair to additional locations.  It is recommended to request an 
updated inspection to obtain asset funding if capital funds are needed to supplement the ADA 
program for this project. 

CONCLUSION 

In the next phase of the project, once survey data are completed and curb ramp design is 
determined, more information will be identified to be considered in hydraulic report and hydraulic 
calculations should be refined. 

Summary of drainage work can be found in the attachment titled “Updated work location 
matrix”. Also, a layout which includes drainage recommendations is attached in this document. 

Recommendation are preliminary and greater depth of understanding and evaluation can 
only occur with utilization of other resources in the next project phase. Resources include but are 
not limited to: NR Surveys, Geotechnical, Materials, Traffic operation and Traffic Safety 
recommendations. If you have questions, please contact our office at (707) 441-5728. 

Attachments: 
- Floodplain Evaluation Report Summary (FERS). 
- Gutter spread calculation. 
- Drainage Recommendations on Design Layout. 
- Hydraulic Maintenance Culvert Database. 
- Updated work location matrix. 

 
 
 
 
 
Cc: 1. Steven Blair, Project Manager 
 2. Sumandeep Sudini, Project Engineer 
 3. Project files 

A.M:a.m. 
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ATTACHMENT 1 
 
 
 
 

FLOODPLAIN EVALUATION  
REPORT SUMMARY 





Page 2 of 7 



Page 3 of 7 



Page 4 of 7 



Page 5 of 7 



Page 6 of 7 
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ATTACHMENT 2 
 
 
 

GUTTER SPREAD  
CALCULATION 
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ATTACHMENT 3 
 
 
 
 

DRAINAGE RECOMMENDATIONS  
ON  

DESIGN LAYOUT 
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