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PF-WQ-2 The Project will comply with the provisions of the NPDES Construction General 

Permit for Stormwater Discharges Associated with Construction and Land 

Disturbance Activities (Construction General Permit) Order No. 2022-0057-DWQ, 

NPDES No. CAS000002 and any subsequent permits in effect at the time of 

construction. 

PF-WQ-3 The Project will comply with the Construction General Permit by preparing and 

implementing a Stormwater Pollution Prevention Plan (SWPPP) or Water 

Pollution Control Plan (WPCP) to address all construction-related activities, 

equipment, and materials that have potential impact to water quality for the 

appropriate Risk Level. The SWPPP or WPCP will identify the sources of 

pollutants that may affect the quality of stormwater and include BMPs to control 

the pollutants, such as sediment control, catch basin inlet protection, 

construction materials management and non-stormwater BMPs. All work must 

conform to the Construction Site BMP requirements specified in the latest 

edition of the Stormwater Quality Handbooks: Construction Site Best 

Management Practices Manual to control and minimize the impacts of 

construction and construction related activities, material and pollutants on the 

watershed. These include, but are not limited to temporary sediment control, 

temporary soil stabilization, scheduling, waste management, materials handling, 

and other non-stormwater BMPs. 

PF-WQ-4 Design Pollution Prevention Best Management Practices (BMPs) will be 

implemented such as preservation of existing vegetation, slope/surface 

protection systems (permanent soil stabilization), concentrated flow conveyance 

systems such as ditches, berms, dikes, and swales, over side drains, flared end 

sections, and outlet protection/velocity dissipation devices. 

4.3 Potential Impacts to Water Quality 

4.3.1 Anticipated changes to the Physical/Chemical Characteristics of 

the Aquatic Environment 

No anticipated changes. 

4.3.1.1 Substrate 

No anticipated changes. 

4.3.1.2 Currents, Circulation or Drainage Patterns 
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Due to the addition of impervious surface to the Project, a detention basin will be constructed 

to reduce the area of runoff into the Mariposa Creek. After the construction of the detention 

basin, the area of runoff into the Mariposa Creek will be less than the existing runoff. The 

proposed drainage pattern will include the addition of drainage inlets that will lead to the 

detention basin. 

The stream currents will be improved with the removal of the culvert and low water crossing. 

The bridge will allow for a smoother, continuous flow of Mariposa Creek. 

4.3.1.3 Suspended Particulates (Turbidity) 

There will be earth disturbing activities during construction. Silt and sediment could be 

transported through rainfall runoff, leading to suspended particulates. Standardized measures 

will be implemented to address this potential impact. 

4.3.1.4 Oil Grease and Chemical Pollutants 

Vehicles and construction equipment have the potential to release oil, grease, and chemical 

pollutants. Standardized measures will be implemented to address this potential impact. 

4.3.1.5 Includes metals and pesticides 

No anticipated impact. 

4.3.1.6 Temperature, Oxygen Depletion and Other Parameters 

No anticipated impact. 

4.3.1.7 Litter 

Litter may be introduced during construction. Standardized measures, such as good 

housekeeping, will be implemented to address this potential impact. 

4.3.1.8 Flood Control Functions 

No anticipated impact. 

4.3.1.9 Storm, Wave and Erosion Buffers 

No anticipated impact. 

4.3.1.10 Erosion and Accretion Patterns 
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No anticipated impact. 

4.3.1.11 Aquifer Recharge/Groundwater 

No anticipated impact. 

4.3.1.12 Baseflow 

No anticipated impact. 

4.3.2 Anticipated Changes to the Biological Characteristics of the 

Aquatic Environment 

4.3.2.1 Special Aquatic Sites 

None. 

4.3.2.2 Habitat for Fish and Other Aquatic Organisms 

Fish habitats will be improved with the removal of the culvert. The bridge will allow for a more 

natural condition of fish habitat that is unobstructed by the road. 

 

4.3.2.2.1 Fish Passage (Beneficial Uses) 

Fish passage will be improved. The removal of the culvert and introduction of a bridge will allow 

for smoother fish passage through Mariposa Creek at the Project site. 

4.3.2.3 Wildlife Habitat 

4.3.2.3.1 Wildlife Passage (Beneficial Uses) 

No anticipated changes. 

4.3.2.4 Endangered or Threatened Species 

Biological characteristics of endangered or threatened species will be unaffected or improved. 

4.3.2.5 Invasive Species 
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4.3.3 Anticipated Changes to the Human Use Characteristics of the 

Aquatic Environment 

4.3.3.1 Existing and Potential Water Supplies; Water Conservation 

No anticipated changes. 

4.3.3.2 Recreational or Commercial Fisheries 

No anticipated changes. 

4.3.3.3 Other Water Related Recreation 

No anticipated changes. 

4.3.3.4 Aesthetics of the Aquatic Ecosystem 

No anticipated changes. 

4.3.3.5 Parks, National and Historic Monuments, National Seashores, Wild 

and Scenic Rivers, Wilderness Areas, etc. 

These features do not exist on this Project. 

4.3.3.6 Traffic/Transportation Patterns 

No anticipated changes. 

4.3.3.7 Energy Consumption of Generation 

No anticipated changes. 

4.3.3.8 Navigation 

No anticipated changes. 

4.3.3.9 Safety 

Road safety will be improved because the road will not flood with the proposed Project. 

4.3.4 Temporary Impacts to Water Quality 
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No anticipated impacts. 

4.3.5 Long-term Impacts During Operation and Maintenance 

The Project may require maintenance that have long-term impacts to water quality. Potential 

pollutant sources would likely be from vehicles (oil, grease, fuel). 

4.4 Cumulative Impacts 

The Project does not promote further development in the watershed. No cumulative impacts 

are anticipated. 

5 AVOIDANCE, MINIMIZATION, AND/OR MITIGATION 

MEASURES 

There are no additional water quality measures being implemented. The standardized 

measures to avoid, minimize, or mitigate impact are anticipated to be sufficient for the Project. 

6 REFERENCES 

• Caltrans Division of Design Stormwater homepage for guidance and tools (Project Risk 

Level, Estimating for CGP, Erosion Prediction software, etc.) 

• Caltrans Division of Environmental Analysis Homepage 

• For wetlands, hydromorphic method and water assessment information, see SER, 

Volume 1, Chapter 15 - Waters of the U.S. and the State 

• For hydraulic studies and floodplain encroachment information, see SER, Volume 1, 

Chapter 17 - Floodplains 

• For Coastal Zone permits information, see SER Volume 5 - Coastal Requirements 

• For Wild and Scenic Rivers information, see SER Volume 1, Chapter 19 - Wild and Scenic 

Rivers 

• Groundwater – California Department of Water Resources Groundwater Data Library 

• Caltrans Stormwater Quality Handbook Project Planning and Design Guide (PPDG) 

• Caltrans Stormwater Quality Practice Guidelines: Caltrans Stormwater Management 

Program 

• Caltrans Water Quality Planning Tool 

https://dot.ca.gov/programs/design/hydraulics-stormwater
https://dot.ca.gov/programs/environmental-analysis
https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-ser/volume-1-guidance-for-compliance/ch-15-waters-of-the-us-and-state
https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-ser/volume-1-guidance-for-compliance/ch-15-waters-of-the-us-and-state
https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-ser/volume-1-guidance-for-compliance/ch-17-floodplains
https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-ser/volume-1-guidance-for-compliance/ch-17-floodplains
https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-ser/volume-5-coastal-requirements
https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-ser/volume-1-guidance-for-compliance/ch-19-wild-scenic-rivers
https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-ser/volume-1-guidance-for-compliance/ch-19-wild-scenic-rivers
https://wdl.water.ca.gov/waterdatalibrary/Map.aspx
https://dot.ca.gov/programs/design/manual-project-planning-design-guide
https://dot.ca.gov/programs/environmental-analysis/stormwater-management-program
https://dot.ca.gov/programs/environmental-analysis/stormwater-management-program
http://svctenvims.dot.ca.gov/wqpt/wqpt.aspx


https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/time-series
https://www.waterboards.ca.gov/plans_policies/
https://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2022/wqo_2022-0057-dwq.pdf
https://www.waterboards.ca.gov/water_issues/programs/stormwater/caltrans.html
https://www.waterboards.ca.gov/water_issues/programs/watershed/
https://www.epa.gov/cwa-404/cwa-section-404b1-guidelines-40-cfr-230
https://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
https://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
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6.3 Preparer(s) Qualifications 

This report was prepared by Victor K. Alfors, EIT. 

• Licensed Engineer-In-Training, State of California 

• B.S. Civil Engineering, California State University, Fresno 

This report was reviewed by Erik Chin, PE. 

• Licensed professional engineer, State of California, Civil, No. 97040 

• B.S. Civil Engineering, University of California, Irvine 

• 13 years of professional experience 

 



THIS PAGE INTENTIONALLY LEFT BLANK 



 

 

PRELIMINARY 
 

Location Hydraulic Study Report 
 

Fournier Road Improvement Project 
 

Mariposa County Public Works 
 
 

Mariposa, California 
 
 

 
 

Prepared by: 
Evan Rios 

 
Reviewed by: 

Hamed Hakimelahi, P.E. 
 

February, 2026  

W A T E R 



 

   

66 Franklin Street Suite 300 
Oakland, CA 94607 
Info@PECwater.com 
www.PECwater.com   

TABLE OF CONTENTS 
 

PROJECT DESCRIPTION ............................................................................................ 3 

PURPOSE OF LOCATION HYDRAULIC STUDY ........................................................ 4 

FLOODPLAIN AND REGULATORY SETTING ............................................................ 4 

EXISTING HYDRAULIC CONDITIONS ........................................................................ 5 

HYDRAULIC ANALYSIS METHODOLOGY ................................................................. 6 

Existing model .................................................................................................. 6 
Performance Criteria ........................................................................................ 6 
Proposed Improvement ................................................................................... 7 
Hydraulic Results and Floodplain Impacts .................................................... 7 
RipRap Sizing ................................................................................................... 8 

PREFERRED ALTERNATIVE ...................................................................................... 8 

 
  

W A T E R 



 

   

66 Franklin Street Suite 300 
Oakland, CA 94607 
Info@PECwater.com 
www.PECwater.com   

Project Description 

The Fournier Road Improvement Project includes the construction of a new bridge over Mariposa 
Creek, between Joe Howard Street and Antone Road. According to the Flood Insurance Rate Map 
(FIRM), Mariposa Creek is considered a regulated floodway. The bridge will support two-way 
vehicle and pedestrian traffic. This report evaluates the hydraulic performance of various proposed 
bridge configurations at the Fournier Road crossing. 

As no digital model of existing conditions was available, a new HEC-RAS model was developed. 
Proposed bridge alternatives and channel modifications were incorporated into the model and 
evaluated based on FEMA flood elevations and Caltrans design criteria. 

The goal is to determine the optimal bridge configuration that ensures regulatory compliance, flood 
resilience, and sediment conveyance. 

 
Figure 1: Aerial View of the Project. 

Fournier Road 
Bridge Replacement over Mariposa Creek 

Fournier Road Improvement Project 
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Purpose of Location Hydraulic Study 

The purpose of this Location Hydraulic Study is to evaluate existing and proposed conditions within 
the base (100-year) floodplain and to determine whether the proposed project would result in a 
floodplain encroachment or an increase in base flood elevations, in accordance with 23 CFR 650, 
Executive Order 11988, and Caltrans Standard Environmental Reference guidance. The study 
supports identification of a bridge and channel modification strategy that provides adequate 
hydraulic capacity, ensures structural safety, and complies with FEMA and Caltrans criteria. 

The analysis included: 

• Development of a HEC-RAS hydraulic model for approximately 500-foot reach upstream 
and downstream of the proposed bridge. 

• Calibration of the model using FEMA Flood Insurance Study (FIS) water surface elevations 
(WSEs). 

• Evaluation of bridge span alternatives of 50 ft, 67 ft, and 90 ft. 

• Assessment of channel modifications to improve flow conveyance. 

• Regrading of the creek channel at a 1 percent slope over approximately 60 ft upstream and 
40 ft downstream of the proposed bridge. 

Performance Criteria: 

• The 100-year water surface elevation must remain below the lowest bridge deck elevation. 

• Upstream and downstream modeled water surface elevations must match or be lower than 
FEMA reference elevations of 1988.0 ft and 1985.0 ft, respectively. 

Floodplain and Regulatory Setting 

Fournier Road provides local access, including emergency vehicle access and school bus and mail 
service routes. The project crossing is located within the FEMA-designated regulatory floodway. 
Mariposa Creek crosses beneath Fournier Road through an existing 18-inch culvert. This culvert is 
undersized and contributes to roadway overtopping during storm events. There is a 3-foot drop 
from the roadway elevation to the invert of the culvert on the downstream side, see Figure 2.  
 
The region transitions from rolling terrain in the west to mountainous areas in the east. Elevations 
range from 300 ft to nearly 11,000 ft. Annual precipitation increases from 15 inches in the lowlands 
to over 50 inches at higher elevations. Snowmelt is a significant contributor to seasonal runoff.  
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Figure 2: Fournier Road at the Crossing of Mariposa Creek 

 

Existing Hydraulic Conditions 

The existing hydrologic and hydraulic conditions at the project site were analyzed using FEMA’s 
2009 Flood Insurance Study (FIS) for Mariposa County. This study is based on an earlier 
comprehensive hydrologic analysis conducted by FEMA in 1988 using HEC-2 modeling software. 
The FIS provides base flood water surface elevations (WSEs) for Mariposa Creek but does not 
include updated discharge rates. 
 
For this project, the 100-year peak flow upstream of Fournier Road was taken from the 1988 study, 
estimated at 1,960 cubic feet per second (cfs). To be more conservative, 2,000 cfs flow was used 
as the design discharge for hydraulic modeling. Based on a review of regional development, land 
use, and topographic data, it was assumed that watershed conditions have remained largely 
unchanged since the time of the original analysis. 
 
The FEMA effective FIRM delineates the regulated floodway and establishes the base flood 
elevations at the project location. The upstream and downstream WSEs at the bridge crossing are 
1988.0 ft and 1985.0 ft, respectively. These elevations served as calibration benchmarks for the 
HEC-RAS model and were used as performance criteria in evaluating bridge alternatives. 
 

~~ . 
----~~~:~~~~~ 

W A T R 



 

   

66 Franklin Street Suite 300 
Oakland, CA 94607 
Info@PECwater.com 
www.PECwater.com   

The FEMA FIRM Map (number: 06043C0751C, Sep 25, 2009) zoomed to the project area can be 
seen in Figure 3. The map shows the regulated floodway and WSE of Mariposa Creek at the 
proposed bridge location. 
 

 
Figure 3: FIRM Map for the Project Area 

HYDRAULIC ANALYSIS METHODOLOGY 

A new HEC-RAS model was developed to represent the existing creek conditions. The model was 
calibrated to match FEMA’s FIRM WSE values. The 2,000 cfs was used for the 100-year flow. 
 

EXISTING MODEL 

Model results confirm that the 18-inch culvert is hydraulically inadequate for the 100-year event, 
causing the creek to overtop Fournier Road. A 3-foot vertical drop from the roadway to the culvert 
invert on the downstream side further contributes to inefficient flow and potential erosion. 

PERFORMANCE CRITERIA 

To meet FEMA and Caltrans requirements: 

• The 100-year WSE must remain below the lowest elevation of the proposed bridge deck. 
• The upstream and downstream WSEs must be equal to or lower than those shown on the 

FEMA Flood Insurance Rate Maps (FIRM), which are 1988.0 ft (upstream) and 1985.0 ft 
(downstream), respectively. 
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PROPOSED IMPROVEMENT 

To evaluate hydraulic performance under improved conditions, three bridge span alternatives were 
modeled: 50 feet, 67 feet, and 90 feet. Initial results showed that none of the bridge spans alone 
provided sufficient capacity to meet the performance criteria—each resulted in overtopping without 
additional channel modifications. 
 
To improve capacity, coordinated modifications were made to the channel geometry near the 
bridge. The following side slope configurations were evaluated in the model: 
  

• 50-foot Bridge: 4:1 and 3:1 side slopes.  

• 67-foot Bridge: 4:1 and 4:1 side slopes.  

• 90-foot Bridge: 4:1 and 5:1 side slopes.  

 
Figure 4 shows the channel alterations for the 50-ft bridge scenario. 

 
Figure 4: 50’ Bridge Channel Modification 

 

HYDRAULIC RESULTS AND FLOODPLAIN IMPACTS 

Without Channel Slope Correction:  
With only side slope modifications alone and not modifying the channel slope, the 67-ft and 90-ft 
bridge alternatives satisfied the required criteria, staying within acceptable WSE limits.  
 
The 50-ft bridge alternative, while improved, resulted in a downstream WSE of 1985.08 ft, slightly 
exceeding the FEMA threshold of 1985.0. However, the freeboard between the WSE and the 
bottom of the bridge deck was approximately 9-inches, meeting the design criteria.  
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See Attachment A for the cross section and profile of bridges without slope correction. 

 
With Channel Slope Correction:  
Survey data indicated that the existing channel has insufficient slope for effective sediment 
transport. To address this and further increase conveyance capacity, the channel was regraded to 
a 1% slope extending: 
 

• 60 feet upstream, and 

• 40 feet downstream of the proposed bridge location. 
 
These changes were incorporated into the 50-ft bridge model. The revised analysis showed that 
with these adjustments, the 50-ft span satisfies both FEMA and Caltrans hydraulic criteria and 
base flood elevations, making it a viable and cost-effective alternative.  

• Downstream WSE: 1984.69-ft 

• Freeboard: 11 inches 
 
The analysis shows that the proposed roadway improvements with the 50-foot bridge span do not 
increase base flood elevations, flood risk, flood depth, flood duration, or flood velocities for 
upstream or downstream properties. 
 
The proposed improvements do not result in an increase to FEMA Base Flood Elevations within 
the regulatory floodway; therefore, a CLOMR is not required.   
 
See Figures 5 and 6 for cross-section and profile of the proposed 50-ft bridge. 
See Figures 7 and 8 for cross-section and profile of the existing condition. 

RIPRAP SIZING 

The riprap is designed and sized to support the abutments in the creek. FHWA HEC 23 Volume 1 
was referenced to calculate the correct sizing of riprap. The riprap sizing is as follows. 
 

• Riprap size (Inch): 15 
 
See Attachment B for calculations.  

Preferred Alternative 

The 50-foot bridge, when combined with the proposed channel slope corrections and riprap, 
satisfies all hydraulic performance requirements. It is therefore recommended as the preferred 
alternative. The proposed bridge eliminates overtopping during the 100-year event, and no traffic 
interruption is anticipated during base flood conditions. The project does not involve longitudinal 
encroachment, significant floodplain encroachment, or support incompatible floodplain 
development. 
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Table 1: Summary of Hydraulic Model Results (100-Year Flow) 
 

Upstream Cross Section (WSE in feet) 

Scenario Slope Correction WSE 

Existing No 1988.89 

50-ft Bridge No 1985.79 

50-ft Bridge Yes 1985.65 

67-ft Bridge No 1985.88 

90-ft Bridge No 1985.47 

 
Downstream Cross Section (WSE in feet) 

Scenario Slope Correction WSE 

Existing No 1985.01 

50-ft Bridge No 1985.08 

50-ft Bridge Yes 1984.69 

67-ft Bridge No 1985.08 

90-ft Bridge No 1985.20 

 

 
Figure 5: 50-ft Bridge Cross Section with Slope Correction 
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Figure 6: 50-ft Bridge Profile with Slope Correction 

 

 
 

Figure 7: Existing Condition Cross Section  
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Figure 8: Existing Condition Cross Section Profile
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Attachment A – HECRAS Output Graphs for Bridges Without Slope Correction 
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Attachment B – Riprap Sizing Calculations 
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Reference:

Chapter 5.2.3: Riprap for Bridge Piers

K 1.5

V (ft/s) 9.260 Velocity ft/s

S 2.65 Specific gravity of the riprap

g 32.2 gravity ft/s2

d50 (ft) 1.256 Riprap Size

d50 (inch) 15.077 Riprap Size

Class: IV Based on Table Below

Size: 15 inches

From reference:

From reference:

FHWA: Bridge Scour and Stream Instability Countermeasures: Experience, 

Selection, and Design Guidance-Third Edition

Fournier Road Improvement Project Riprap Design

w A T E R 

5.2.3 Riprap for Bridge Piers 

According to Hoffmans and Verheij {1997) riprap can be sized using either the lsbash or 
Shields stability criteria if turbulence intensity is incorporated into the velocity component. 
The effect of turbulence is to increase instantaneous velocities well above the levels for 
unobstructed flow. This concept is particu larly applicable to the pier riprap equations. 

The standard lsbash (1936) form ula for sizing riprap on a channel bed is: 

D _ 0.692 (KV}2 

50 - (2g (S5 -1)) 

where : 

Dso Riprap size, ft (m) 
V Velocity, ft/s (m/s) 
S5 Specific gravity of the riprap (usually 2.65) 
K 1.0 

Table 5.1 . Minimum and Maximum Allowable Particle Size in Inches. 
Nominal Riprap Class 

by Median Particle d1s dso das 
Diameter 

Class Size Min Max Min Max Min Max 

I 6 in 3.7 5.2 5.7 6.9 7.8 9.2 
II 9 in 5.5 7.8 8.5 10.5 11 .5 14.0 
Ill 12 in 7.3 10.5 11 .5 14.0 15.5 18.5 
IV 15 in 9.2 13.0 14.5 17.5 19.5 23.0 
V 18 in 11 .0 15.5 17.0 20.5 23.5 27.5 
VI 21 in 13.0 18.5 20.0 24.0 27.5 32.5 
VII 24 in 14.5 21 .0 23.0 27.5 31 .0 37.0 
VIII 30 in 18.5 26.0 28.5 34.5 39.0 46.0 
IX 36 in 22.0 31 .5 34.0 41 .5 47.0 55.5 
X 42 in 25.5 36.5 40.0 48.5 54.5 64.5 

Note: Particle sized corresponds to the intermediate (''B") axis of the particle. 

(5.1) 

d100 

Max 

12.0 
18.0 
24.0 
30.0 
36.0 
42.0 
48.0 
60.0 
72.0 
84.0 
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LOCATION HYDRAULIC STUDY FORM1 

DIST-CO-RTE:       PM/PM:       
EA/Project No.:       Bridge No.:       
Floodplain Description: The project is located within the FEMA-mapped 100-year 
floodplain and regulatory floodway of Mariposa Creek at the Fournier Road crossing in 
Mariposa County, California 

1.  Description of Proposal: The proposed action consists of replacing the existing 
undersized 18-inch culvert at the Fournier Road crossing of Mariposa Creek with a 
new bridge structure designed to convey the 100-year flood event in compliance with 
FEMA and Caltrans criteria. The bridge will support two-way vehicular and 
pedestrian traffic and eliminate roadway overtopping that occurs under existing 
conditions. To minimize floodplain impacts, the bridge span and profile were 
selected to maintain floodway conveyance without increasing base flood elevations, 
and only localized channel modifications are proposed immediately upstream and 
downstream of the crossing to improve hydraulic efficiency and sediment transport. 
Bank protection in the form of riprap will be installed at the bridge abutments to 
prevent erosion and scour. No longitudinal encroachment, floodplain fill, soundwalls, 
concrete barriers, or other physical obstructions are proposed, and the project is 
designed to preserve existing floodplain function while improving public safety.  

2.  Current ADT: N/A Projected ADT: N/A 

3.  Hydraulic Data: Base Flood Q100= 2,000 CFS 
WSE100= 1984.69 ft   The flood of record, if greater than Q100: N/A 
Q=       CFS WSE=       
Overtopping flood Q=       CFS  WSE=       
Are NFIP maps available?  ☒ YES ☐ NO 
Are NFIP studies available?  ☒ YES ☐ NO 

4.  Is the highway location alternative within a regulatory floodway?  ☒ YES ☐ NO 

5.  Attach map with flood limits outlined showing all buildings or other improvements 
within the base floodplain. 

Potential Q100 backwater damages: 
A. Residences? ☐ YES ☒ NO 
B. Other Bldgs? ☐ YES ☒ NO 
C. Crops? ☐ YES ☒ NO 
D. Natural and beneficial floodplain values? ☐ YES ☒ NO 

6.  Type of Traffic: 

A. Emergency supply or evacuation route?  ☒ YES ☐ NO 

 
1 Form adapted from Figure 804.7A Technical Information for Location Hydraulic Study located in Chapter 
804 of the Highway Design Manual. 
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B. Emergency vehicle access? ☒ YES ☐ NO 
C. Practicable detour available? ☒ YES ☐ NO 
D. School bus or mail route? ☒ YES ☐ NO 

7.  Estimated duration of traffic interruption for 100-year event: No interruption 
anticipated 

8.  Estimated value of Q100 flood damages (if any) – moderate risk level. 

A. Roadway $ N/A 
B. Property $ N/A 

Total  $ N/A 

9.  Assessment of Level of Risk ☐ Low ☒ Moderate ☐ High 

For High Risk projects, during design phase, additional Design Study Risk Analysis 
may be necessary to determine design alternative. 

PREPARED BY: 

Hamed Hakimelahi  1/30/26  

Signature- Dist. Hydraulic Engineer 
(Item numbers 3,4,5,7,9) 

 Date 

Is there any longitudinal encroachment, significant encroachment, or any support of 
incompatible Floodplain development? ☐ YES ☒ NO 

If yes, provide evaluation and discussion of practicability of alternatives in accordance 
with 23 CFR 650.113. 

Information developed to comply with the Federal requirement for the Location 
Hydraulic Study shall be retained in the project files. 

             

Signature- Dist. Project Engineer 
(Item numbers 1,2,6,8) 

 Date 
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NOTES TO USERS 
This map is for use in administering the National Flood Insurance Program. It 
does not necessari ly identify all areas subject to flooding, particularly from local 
drainage sources of small size. The community map repository should be 
consulted for possible updated or additional flood hazard inform a1ion. 

To obtain more detailed information in areas where Base Flood Elevations 
(BFEs) and/or floodways have been determined, users are encouraged to consult 
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations 
tables contained within the Flood Insurance Study (FIS) report that accompanies 
this FIRM. Users should be aware that BFEs shown on the FIRM represent 
rounded whole-foot elevations. These BFEs are intended for flood insurance 
rating purposes only and should not be used as the sole source of flood 
elevation information. Accordingly, flood elevation data presented in the FI S 
report should be util ized in conjunction with the FIRM for purposes of 
construction and/or floodplain management. 

Coastal Base Flood Elevations shown on this map apply only landward ct 
O.fJ NMh American Vertical Datum of 1988 (NAVD 88). Users of lhis FIRM shoo Id 
be aware that coastal flood elevations are also provided in the Summary ct 
Stillwater Elevations table in the Flood Insurance Study report for this jurisdiction . 
Elevations shown in the Summary of Stillwater Elevations table should be used for 
construction and/or flood plain management purposes when they are higher than 
the elevations shown on this FIRM. 

Boundaries of the floodways were computed at cross sections and interpolated 
between cross sections. The floodways were based on hydraulic considerat ions 
with regard to requirements of the National Flood Insurance Program. Floodway 
widths and other pertinenl floodway data are provided in the Flood In surance 
Study report for this ju ri sdiction. 

Certain areas not in Special Flood Hazard Areas may be protected by flood 
contro l structures. Refer to Section 2.4 "F lood Protection Measures" of the 
Flood Insurance Study report for information on flood control structures for this 
jurisdiction. 

The projection used in the preparation of this map was Universal Transverse 
Mercator (UTM) zone 10N. The horizontal datum was NAD 83, GRS80 
spheroid . Differences in datum, spheroid, projection or UTM zones used in the 
prcx:luction of FIRMs for adjacent jurisdictions may result in slight positional 
differences in map features across jurisdiction boundaries. These differences do 
not affect the accuracy of this FI RM . 

Flood elevations on this map are referenced to the North American Vertical Datum 
of 1988. These flood elevations must be compared to structure and ground 
elevations referenced to the same vertical datum. For information regarding 
conversion between the National Geode lic Vertical Datum of 192 9 and the 
North American Vertical Datum of 1 988, visit th e Na tional Geodetic Survey 
webs1le at hltp:l/www.ngs .noaa.gov or contact the Nat ional Geodetic Survey at 
the foll owing address: 

NGS Information Servlces 
NOAA, N/NGS12 
National Geodetic Survey 
SSMC-3, #9202 
1315 East-West Highway 
Silver Spring, Maryland 20910-3282 
(301 ) 713-3242 

To obtain current elevation, description, and/or location infonnatio n fo r bench 
marks shown on this map, please contact the Information Services Branch 
of the National Geodetic Survey al (301) 713-3242, or visit its website at 
http://www. ngs .noaa. gov. 

Base map information shown on this FIRM was derived from digital 
orthophotography coll€Cted by lhe U.S. Department of Ag riculture Farm Servlce 
Agency under its National Agriculture Imagery Program (NAIP). This imagery was 
flown in 2005 and was produced with a 1-meter ground sample distance. 

This map reflects more detailed and up-to-date stream channel configurations 
than those shown on the previous FIRM for this jurisd iction. The floodplains and 
floodways that were transferred from the previous FIRM may have been adjusted 
to conform to these new stream channel configu rations. As a result , the Flocx:I 
Profi les and Floodway Data tables for Mariposa Creek, Merced River, Merced 
River - Left Overbank, and South Fork Merced River in the Flood Insurance Study 
Report (which contains authoritfi:ive hydraulic data) may reflect stream channel 
distances that differ from what is shown on this map. 

Corporate limits shown on lhis map are based on the best data available at the 
time of publication. Because changes due to annexations or de-annexations may 
have occurred after this map was published, map users should contact appropriate 
community officials to verify current corporate limit locations. 

Please refe r to the separately printed Map Index for an overv iew map of the 
county showing the layout ol map panels ; community map repository addresses ; 
and a Listing of Commun ities table containing National Flood Insurance Prog ram 
dates for each community as well as a listing of the panels on which each 
community is located. 

Contact the FEMA Map Service Center at 1-800-358-9616 for information on 
available products assoc iated with th is FIRM. Available products may include 
previoosly issued Letters of Map Change, a Flood Insurance Study report, and/or 
digital versions ct this map. The FEMA Map Service Center may also be reached 
by Fax at 1-800-358-9620 and its website at http:1/msc.fema.gov. 

If you have questions about this map or questions concerning the National Flood 
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or 
visit the FEMA website at WV1W fem a QOY-
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SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION 
BY THE 1 % ANNUAL CHANCE FLOOD 

The 1% annual flOOd (100-year flood), also known as the base flood, is the flood that has a 1% 
chance of being equaled or exceeded in any given year. The Special FIOOd Hazard Area is the 
area subject to flooding by the 1% annual chance flood, Areas of Special Flood Hazard include 
Zones A, AE, AH, AO, AA, A99, V, and VE The E!ase Flood Elevation is the water-surface 
elevation of the 1 % annual chance flOOd. 

ZONE A 

ZONE AE 

ZONE AH 

ZONE AO 

ZONE AR 

ZONE A519 

ZONEV 

ZONE VE 

No Base Flood Elevations determined, 

Base Flood Elevations determined. 

Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood 
Elevations determined. 

Flood depths of 1 to 3 feet (llsually sheet flow on sloping terrain); average 
depths determ ined. For areas of alluvial fan flooding, vetOciUes also 
determined, 

Special Flood Hazard Area formerly protected from the 1 % annual chance 
flood by a flood control system that was subsequently decertified. Zone AR. 
Indicates that the former flood control system is being re.5tored to provide 
protection from the 1 % annual chance or greater flocx:I. 

Area to be protected f rom l % annual chance flood by a Federal flood 
protection system under construction; no Base Flood Elevations 
determ ined. 

Coastal flood zone with velocity hazard (wave action); no Base Flood 
Elevations determined. 

Coastal flood zone with velocity hazard (wave adlon); Base Floocl 
Elevations determlna:t 

FLOODWAY AREAS IN ZONE AE 

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free 
of encroachment so that the 1% annual chance flood can be carried without substantial increases 
in flood heights. 

ZONEX 

ZONEX 

ZONED 

OTHER FLOOD AREAS 

Areas of 0.2% annual chance flood; areas of 1% annual chance flood with 
average depths of less than 1 foot or with drainage areas less than 
1 square mile; and areas protected by levees from 1% annual chance fl<XXI. 

OTHER AREAS 

Areas determined to be outside the 0.2% annual chance floodplain. 

Areas In which flood haza rds are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas. 

1 % annual chance floodplain boundary 

•••••••••••••••• 

0.2% annual chance floodplain boundary 

Floodway boundary 

Zone D boundary 

CBRS and OPA boundary r--Boundary dividing Special Flood Hazard Area Zones and 
boundary dividing Special Flood Hazard ,ci.reas of different Base 
Flood Elevations, flood depths or flood velocities. 

--- 513 ............... 

(EL 987) 

Base Flood Elevation line and value; elevation in feet"" 

Base Flood Elevation value where unifonn within 2one; elevation 
in feet* 
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Cross section line 

Transect line 

Geographic coordinates referenced to tlle North American 
Datum of 1983 (NAO 83), Western Hemisphere 

1000-meter Universal Transverse Mercator grid values, zone 
NA.D 1983 UTM Zone 10N 

SODD•root grld tlcks: California State Plane coordinate 
system, zone III (FIPSZONE 0403), Lambert Conformal Conic 
projection 

Bench mark (see explanation in Notes to Users section of this 
FfRM panel) 

River Mile 

MAP REPOSITORY 
Rerer to listing of Map Repositories on Map Index 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

September 5, 1990 

EFFECTIVE DATE(S)OF REVISION(S) TO THIS PANEL 
September 25, 2009 • lo change and add Special Floocl Hazard Areas, to update map format, lo add 
roads and road names, and to change zone designations. 

For community map revision history prior to countywide mapping, refer to the Community 
Map History table located in the Flood Insurance Study report for this jurisd iction. 

To determine if flood insurance is available in this community, contact your Insurance 
agent or ca ll the National Flood Insurance Program at l-800-638--6620. 
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