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1.0 Introduction 
 
This Floodplain Modeling Report details the methods and results used to delineate the 100-year 
and 500-year floodplains of two reaches of the Merced River in and near Yosemite National 
Park, Mariposa County, California.  The El Portal Reach study limits extend from approximately 
110 meters upstream of the El Portal General store (-119.781˚W 37.675˚N) to the Foresta Bridge 
(-119.817˚W 37.669˚N) (Figure 1).  The Wawona reach, located on the South Fork of the 
Merced River, extends from the lower end of Section 35 (-119.658˚W 37.543˚N) to the lower 
end of the Wawona Campground (-119.687˚W 37.552˚N) (Figure 2).  This flood study only 
includes the 1-, and 0.2-percent annual chance flood events based on peak discharge estimates 
from the hydrologic analysis. 
 
This study is based on the best available information, including field survey of river cross 
sections and structures, site investigation, new hydrology developed specifically for this project, 
interviews with observers of recent flood events, and LiDAR-derived topographic data.  The 
field survey was obtained by PBS&J staff during September and October of 2010. LiDAR data 
for the El Portal Reach (August, 2006) and Wawona reach (August, 2010) was gathered by the 
National Center for Airborne Laser Mapping (NCALM) at the University of Houston under a 
contract directly with the National Park Service.  
 
 
2.0 Hydrology 
 
Updates to floodplain mapping in the El Portal and Wawona areas of Yosemite National Park 
required that hydrologic analyses be completed for subject reaches of the Merced River (El 
Portal) and the South Fork Merced River (Wawona).  The purpose of the analyses was to 
determine appropriate peak discharge values for the 1-percent annual chance (100-year) and  
0.2-percent annual chance (500-year) flood events, to be used as input data in the hydraulic 
(HEC-RAS) models. 
 
The El Portal study reach (Figure 1) extends from the public gas station at Old El Portal 
(upstream end) to the Foresta Road Bridge immediately west of the NPS maintenance facility 
(downstream end), a distance of about 3 river miles (4.8 kilometers).  The Wawona study reach 
(Figure 2) extends from the lower end of Section 35 to the lower end of the Wawona 
Campground, a distance of about 3 river miles (4.8 kilometers). 
 
Hydrologic analyses were performed following procedures recommended in Bulletin 17B of the 
Interagency Advisory Committee on Water Data (USGS, 1982).  The PEAKFQ computer 
program (Flynn et. al., 2006) was used to complete flood-frequency analyses of existing stream 
gage data for both study reaches.  PEAKFQ performs flood-frequency analysis based on the 
guidelines delineated in Bulletin 17B. 
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Figure 1.  El Portal Study Reach



Floodplain Modeling Report 
Floodplain Mapping of the Merced River in Wawona and  

El Portal Yosemite National Park, California 
 

  Page 3 
 

 
Figure 2.  Wawona Study Reach 
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PEAKFQ uses the method of moments to fit the Pearson Type III distribution to the logarithms 
of annual flood peaks.  The skew that is used may be a user-developed generalized skew for a 
region from the Bulletin 17B skew map, computed from the data, or weighted between the 
generalized skew and station skew computed from the data.  For this study, skew values were 
taken from the Bulletin 17B skew map.  Adjustments can also be made for high and low outliers 
and historic information. 
 
2.1 Merced River – El Portal Area 
 
There are no existing stream gages located within the El Portal study reach.  The closest stream 
gages to the study reach are located approximately 8.5 (Pohono Bridge) and 17.5 (Happy Isles) 
river miles (13.7 and 28.2 kilometers) upstream of the El Portal reach.  Both gages are 
maintained by the USGS and have long periods of record (Pohono Bridge – 93 years, Happy 
Isles – 94 years).  Streamflow data for each of these gaged sites can be found at the respective 
USGS websites (USGS, #11266500 Pohono Bridge) and (USGS, #11264500 Happy Isles). 
 
Two commonly used methods to determine streamflow values at an ungaged location include:   
1) application of regression equations that relate flows to basin characteristics, and 2) use of a 
drainage area-ratio adjustment for existing flow data in the same drainage basin.  Statewide flood 
frequency regression equations for California were last updated in 1977, and do not accurately 
account for extreme precipitation events that have occurred in the last 30 years (Charles Parrett, 
personal comm.).  Updated regression equations to estimate flood frequency in California are 
currently being developed, however they are not available yet for public use (Parrett, personal 
comm.).  Therefore, the drainage area-ratio method was used to determine flood flows for the El 
Portal reach. 
 
The drainage area-ratio method (Parrett and Johnson, 2004) assumes that peak flows at the 
ungaged site are equivalent per unit area to the peak flows at the gaged site.  The method is most 
effective at estimating peak flows for locations on the same stream or within the same drainage 
basin as the gaging station(s).  The drainage area-ratio method should only be used when the 
ratio of drainage areas between the ungaged and gaged sites is within a range of 0.5 to 1.5, 
otherwise the results may not be reliable.  The following equation is used to calculate flows at 
the ungaged site: 

QT,u = QT,g * (DAu / DAg)
expT, where 

QT,u = T-year peak discharge at the ungaged site (e.g., for the 100-yr, or 1% annual chance 
flood, T = 100) 

QT,g = T-year peak discharge at the gaged site 
DAu = drainage area at the ungaged site 
DAg = drainage area at the gaged site, and 
exp T = regression coefficient for a simple ordinary least squares (OLS) regression relating 

the log of T-year flood to the log of drainage area 
 

Determination of values for the regression coefficient was completed using the equation above 
and applying discharge values and drainage area data at the Pohono and Happy Isles gages.  
Appendix A provides the flood frequency data from the Pohono and Happy Isles gages (via 
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PEAKFQ), as well as the drainage area-ratio calculations used to determine flood frequency 
values for the El Portal study reach.  The resulting flow values to be used for the El Portal reach 
are provided in Table 1. 
 
Table 1 - Hydrologic Analysis Results for Merced River at Foresta Road  

(El Portal Area). 
Annual Peak Discharge 

Recurrence Interval Cubic Meters/Second Cubic Feet/Second 

2-Year 176.3 6226.0 

5-Year 276.9 9778.6 

10-Year 385 13596.1 

25-Year 561.4 19825.7 

50-Year 727.4 25687.9 

100-Year 927.7 32761.4 

200-Year 1169 41282.8 

500-Year 1564.2 55239.2 
 
2.2 South Fork Merced River – Wawona Area 
 
There is currently no operating stream gage on the South Fork Merced River within the Wawona 
area.  However, the USGS did operate a stream gage on the South Fork at Wawona between 
1959 and 1975.  In absence of other stream gage data, and lacking updated regression equations, 
it was decided to use the historic gage data.  The PEAKFQ program was used to determine peak 
discharge values based on the historic gage record.  In addition to the 16 year period of annual 
peak flows, an historic peak flow value from 1956 (15,000 cfs, 424.8 cms) was also included in 
the frequency analysis.  Appendix B provides the output report from the PEAKFQ run.  The 
resulting flow values to be used for the upper portion of the Wawona reach are provided in 
Table 2. 
 
Table 2 - Hydrologic Analysis Results for South Fork Merced River  

(Wawona Area).1 
Annual Peak Discharge 

Recurrence Interval Cubic Meters/Second Cubic Feet/Second 

2-Year 69.8 2465.0 

5-Year 138.3 4884.0 

10-Year 203.8 7197.1 

25-Year 315.2 11131.2 

50-Year 423.1 14941.6 

100-Year 556.5 19652.6 

200-Year 720.5 25444.2 

500-Year 994.3 35113.4 
1 Flow values shown in this table are used ONLY for the upper portion of the Wawona reach. 
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Two tributaries, Big Creek and Rush Creek, enter the South Fork Merced River between the 
historic gage location and the lower limit of the study reach (Figure 2).  Therefore, the flow 
values provided in Table 2 do not capture flows entering the South Fork from these two 
tributaries.  The WinTR-55 Small Watershed Hydrology computer model was utilized to develop 
flows for each of these tributaries.  WinTR-55 is a single event rainfall-runoff model, applicable 
for use in determining peak discharges and total runoff volumes from watershed areas of 25 
square miles (6,500 hectares) or less.   
 
USGS topographic maps (1:24,000 scale) were used to delineate the contributing drainage areas 
for each tributary.  The Big Creek drainage area was calculated at 30.75 mi.2 (7,966 hectares) and 
the Rush Creek drainage was calculated at 5.80 mi.2 (1,503 hectares).  Given a maximum 
drainage area of 25 mi.2 for input to the WinTR-55 model, the Big Creek drainage was modeled 
using an area of 25 mi.2; calculated flow values were then increased based on a simple drainage 
area ratio (30.75 mi.2/25 mi.2 = 1.23).  Application of a drainage area ratio was determined to be 
a reasonable means of estimating hydrology for Big Creek primarily because the time of 
concentration did not increase appreciably with the additional drainage area. 
 
Runoff curve numbers (CN), which are used in the model to predict infiltration and runoff for a 
given precipitation amount (depth), were determined based on land use and vegetation types as 
well as the hydrologic soil group (A through D).  Appendix C provides a summary of the 
input/output to the WinTR-55 model for each drainage area (Big Creek and Rush Creek), 
including precipitation depths for the modeled storm events, and hydrologic soil group 
classifications for the watershed areas.  
 
Floodplain mapping within the Wawona area also included a short segment of an unnamed 
tributary that flows through the golf course and joins the mainstem South Fork Merced River just 
west of the Highway 41 Bridge.  Flow values for this tributary were also developed using the 
WinTR-55 model.  The contributing drainage area for the tributary reach was calculated to be 
2,798 acres (1132.1 hectares).  Appendix C provides a summary of the input/output to the 
WinTR-55 model including precipitation depths for the modeled storm event, and hydrologic 
soil group classifications for the drainage area.   
 
Table 3 provides the flow values for the Big Creek and Rush Creek tributaries, as well as the 
unnamed tributary through the golf course.  Flow values for the 500-year recurrence interval are 
extrapolated from the calculated flow values for each tributary. 
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Table 3 - Hydrologic Analysis Results for Big Creek, Rush Creek, and Unnamed Wawona 
Reach Tributary (Wawona area). 

Annual Peak Discharge 

Recurrence Interval 

Big Creek1 Rush Creek 
Unnamed Wawona Reach 

Tributary 

CMS CFS CMS CFS CMS CFS 

2-Year 13.4 474.6 5.9 209.1 2.3 80.9

5-Year 50.9 1797.2 18.8 664.6 8.0 283.2

10-Year 73.1 2581.5 23.4 825.3 13.5 477.5

25-Year 125.3 4425.3 38.1 1344.1 24.0 846.8

50-Year 172.6 6096.7 52.3 1848.0 36.6 1293.9

100-Year 197.7 6982.1 57.6 2034.1 46.0 1623.1

500-Year2 276.0 9747.6 80.3 2837.2 64.1 2263.4
1  Flows shown for Big Creek reflect application of a drainage area ratio multiplier (1.23). 
2  Flows shown for the 500-year recurrence interval represent extrapolated values. 

 
 
3.0 Hydraulics 
 
HEC-GeoRAS (United States Army Corps of Engineers (USACE), 2008) was used to initiate the 
hydraulic model setup for both study reaches.  The water surface elevations that were used in the 
floodplain mapping were determined using HEC-RAS, Version 4.0.0 (USACE, 2008), a one-
dimensional flow modeling program.  Hydraulic model input data and parameters are discussed 
in the following paragraphs.   
 
3.1 Channel Geometry - Field Survey 
 
A PBS&J field crew collected field survey data used to create the channel geometry.  The survey 
data was captured in UTM Zone 11N NAD 1983 and the vertical datum is based on NAVD 1988 
elevations.  Cross sections locations were selected by a PBS&J Geomorphologist in September 
2010.  A total of 35 cross sections were surveyed on the El Portal reach and 42 on the Wawona 
reach.  All of the surveyed cross sections were used in the hydraulic analysis.  
 
3.2 Overbank Geometry - Topographic Data 
 
For the overbank geometry a Triangulated Integrated Network (TIN) was developed using 
topographic LiDAR data provided by NCALM at the University of Houston.  The TIN 
accompanied with HEC-GeoRAS was used to extract cross sections, stream length, and overbank 
floodplain flow lengths.   
 
3.3 Final HEC-RAS Cross Sections 
 
Final HEC-RAS cross sections were created using the field survey data and the LiDAR 
topographic data.  The field survey cross sections were created by exporting the field points 
along the cut line from AutoCAD (Autodesk, Inc. 2009) into Excel.  The LiDAR cross sections 
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were cut using HEC-GeoRAS in ArcGIS.  The geometric data from HEC-GeoRAS was then 
directly imported into HEC-RAS for hydraulic modeling.   
 
3.4 Flow Resistance or Roughness 
 
Manning’s n values for the HEC-RAS model were determined by field reconnaissance and 
engineering judgment.  A PBS&J geomorphologist walked the channels of both reaches and 
estimated roughness values for every surveyed cross section.  The HEC-RAS User’s Manual 
(USACE, 2008), “Roughness Characteristics of Natural Channels” (Barnes 1967), and “Open 
Channel Hydraulics”, (Chow 1959) provided tables of roughness coefficients for different 
surfaces.  The investigation determined for the El Portal Reach that a value of 0.050 to 0.070 was 
acceptable for the overbank value and 0.049 to 0.055 was appropriate for the channel values 
along most of the project reach.  The Wawona reach roughness values ranged from 0.060 to 
0.075 for the overbank areas and 0.055 to 0.060 for the channel bed.  A sensitivity analysis of 
varying Manning’s n values was also completed to further ensure appropriate values were used 
(see Section 3.8). 
 
3.5 Hydraulic Structures 
 
There were four hydraulic structures modeled, two on the El Portal reach and two on the 
Wawona reach.  All four structures are bridges.  From downstream to upstream, the structures on 
the El Portal reach are Highway 140 Bridge (Sta.3174.88) and Foresta Bridge (Sta. 97.65).  The 
Wawona reach structures include the Covered Bridge (Sta.3608.69) and the Wawona Bridge 
(Sta.3322.8).  Survey crews captured structure geometry and this was used in combination with 
field notes and photographs to provide model inputs. 
 
3.6 Boundary Conditions 
 
The HEC-RAS models were executed under the assumption of subcritical flow.  Normal depth 
was the chosen downstream boundary condition.  Normal depth computations are based on 
energy slope which was approximated by channel slope of the downstream reach as determined 
from topographic data.  Two calibration cross sections were placed downstream of the limit of 
the study to further ensure accuracy of the downstream boundary condition used for the model. 
 
3.7 Ineffective Flow Areas 
 
Ineffective flow areas are areas of the channel that contain water which is not actively conveyed. 
Ineffective flow areas were added to the model cross sections located just upstream and 
downstream of each hydraulic structure per the HEC-RAS Hydraulic Reference Manual 
(USACE, 2008).  Ineffective flow areas were also added in overbank areas that are acting as 
storage, with no conveyance of flow.   
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3.8 Sensitivity Analysis 
 
The El Portal reach of the Merced River has a high gradient and a coarse bed of boulders and 
cobbles.  The flow resistance is very high in this type of channel.  The flow depth in an open 
channel is directly proportional to the roughness; the greater the roughness, the greater the flow 
depth.  It was difficult to estimate flow resistance through the El Portal reach and there was some 
uncertainty in the final values.  To address this uncertainty and to increase our confidence in the 
model results we used a previous flood event to “check” or confirm our final roughness values.  
The flood event of 1997 was a 25 to 50 year event in the El Portal reach and provided a good 
opportunity to check model assumptions.  During the 1997 event several NPS staff made 
observations of and photographed the flooding extent and water surface elevations relative to 
landmarks.  The most useful of these observations was made at the Highway 140 Bridge (Figure 
1).  NPS staff reported in personal communications that the water surface elevation of the 
Merced River, several hours before the peak flow, was equal to the Highway 140 bridge deck 
and that floodwaters were just starting to crest the bridge.  Several photographs confirmed these 
observations.  To check the model we ran the estimated flood discharge from the 1997 event and 
compared the modeled water surface elevation to the observed and found that they were in good 
agreement.  In addition to comparisons to known water surface elevations several model runs 
were completed with adjusted roughness values to determine how sensitive the water surface 
elevation was to different values.  While the model did respond to changes in roughness values 
the change in water surface elevation was very small.  
 
3.9 Areas of Interest 
 
El Portal Reach, Gas Station Levee 
 
For a short reach starting approximately 300 meters downstream of the El Portal General Store 
and running downstream for roughly 200 meters there is a stone levee between Highway 140 and 
the Merced River (Figure 1).  The levee is constructed of loose rocks and ranges in height from 
0.5 to 1.3 meters (Photo 1).  The levee is porous, with large gaps between the stacked rocks and 
will not restrict floodwaters.  For this reason the levee was removed from the model and adjacent 
ground elevations were used as model geometry inputs. 
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Photo 1 - Gas Station Levee 

 
 
El Portal Reach, Trailer Court area – Split flow analysis overview 
 
The El Portal hydraulic analysis determined that a split flow occurs directly upstream of the 
Highway 140 Bridge.  Split flow occurs when two major flow directions are indentified.  The 
Merced River and the split flow side channel required two separate HEC-RAS study reaches to 
accurately model the 1-percent annual chance flood event.  
 
The water surface elevation on the upstream side of the Highway 140 Bridge overtops the left 
bank and flows west along Highway 140 during the 1-percent annual chance flood event.  
The flow along Highway 140 is initially contained in a borrow ditch.  As the flow progresses to 
the west it eventually overtops Highway 140 and enters a field to the north.  From this point, 
flood flows meander through low lying areas and run westerly back towards the Merced River 
Please refer to (Figure 3). 
 
A lateral weir was inserted into the hydraulic model upstream of the Highway 140 Bridge to 
quantify the amount of water leaving the main Merced River and entering the side channel.  
The lateral weir is for modeling purposes only and is not a physical feature found on the 
landscape.  It is a tool used to approximate the amount of flow that can leave a channel based on 
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the height of water above the ground profile.  A more detailed explanation of the lateral weir and 
its computations can be found in section Split Flow Analysis - Lateral Weir (Sta. 32+08). 
 
Overall, the split flow reach is approximately 900 meters long and contains 26.78 cms (946 cfs) 
flood flow during the 1-percent annual chance event, around 3% of the total flow volume.   
 

   
Figure 3 – Split flow path during the 1-percent Annual Chance Event 

 
Split Flow Analysis - Lateral Weir (Sta. 32+08):   
 
A lateral weir was used to quantify the amount of flow leaving the main Merced River and 
entering the side channel during the 1-percent annual chance flood event.  Two bounding cross 
sections were used for the split flow analysis.  These cross sections are Sta. 31+86 and Sta. 
32+08.  The lateral weir is placed between these two cross sections in HEC-RAS and the 
maximum left overbank elevation is used for the bounding weir elevation.  Using available 
LiDAR data, the maximum river left overbank elevations were used as boundary conditions in 
the embankment editor for the lateral weir.  The maximum left overbank elevations for 
Sta.31+86 and Sta. 32+08 are 559.73 m and 559.63 m, respectively.  Figure 4 is profile plot of 
river station 32+08, which illustrates the uncontained water overtopping the left bank.  
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Figure 4 - HEC-RAS Profile Plot of Cross Section 32+08 

 
In HEC-RAS, the lateral weir optimization uses a split flow algorithm to balance flows between 
two channels to solve a looped or diverging network.  The lateral weir only activates when the 
water surface in the main Merced River overtops the left overbank.  In HEC-RAS, the lateral 
weir extends from Sta. 31+86 to Sta. 32+08 and is graphically displayed on the left overbank in 
the geometric data editor.  All hydraulic parameters associated with the lateral weir are set at 
HEC-RAS defaults.   
 
The values in Table 4 were obtained from the lateral structures output table in the El Portal 
hydraulic model. The values obtained from the lateral weir were used in the 1-percent annual 
chance hydraulic analysis.  
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Table 4:  Lateral Weir Analysis Results for El Portal Hydraulic Analysis, Merced River.  

Flooding Source and 
Location 

Peak Discharge 
1% Annual 

Chance 

Flow Direction Flow Destination cms cfs 
El Portal - Merced River -
Lateral Weir Sta. 32+08 26.8 945.7 Q Leaving 

Merced River split flow channel 
flowing west 

Sta. 32+08 to Sta. 31+86 900.9 31815.7 Q Downstream 

Merced River flow continues 
towards north under Hwy. 140 
Bridge 

Note: In the El Portal hydraulic model a lateral weir calculated the amount of flow leaving the main channel.  
The lateral weir tolerance in the El Portal hydraulic model is set to .001 ft due to processing considerations.  The final values 
calculated by the algorithm may be off by <1% of the total event flow. Due to the tolerance settings the Q leaving has been 
adjusted by 0.02 cms.  This does not affect the overall outcome of the hydraulic analysis.  Values in Table 5 are carried out to the 
hundredths place for accuracy.  

 
Split Flow Analysis – Cross Sections   
 
LiDAR topographic data was used to create a Triangulated Irregular Network (TIN).  A TIN is 
representative ground surface in which cross sections can be created using HEC-GeoRAS.  Hec-
GeoRAS is used to export cross sections from the TIN directly into HEC-RAS.  In the model no 
interpolated cross sections are used.  In the side channel, cross sections are spaced in 15 meter 
intervals.  The 15 meter cross section interval is adequate at capturing topographic breaks and 
placement of the side channel stream centerline. 
 
Split Flow Analysis – Ineffective flow   
 
HEC-RAS allows the users to place ineffective flow throughout a cross section.  When an area in 
a cross section is declared ineffective, that area is removed from the conveyance calculation and 
the general result is an increase in water surface elevation.  In some cases, however, a substantial 
increase in velocity with a lower water surface elevation is observed.  Placement of ineffective 
flow for the 1-percent annual chance split flow analysis is explained below.  
 
1-percent annual chance split flow analysis.  Ineffective flow was placed on the south side of 
Highway 140 and in areas that showed lacking hydraulic conveyance.  Site photos, aerial 
imagery, and engineering judgment determined the placement of ineffective flow.  
 
HEC-RAS Models: 1-percent vs. 0.2-percent annual chance 
 
The hydraulic analysis of the El Portal reach determined that two separate hydraulic models 
would be needed to accurately model the 1-percent and 0.2-percent annual chance flood events 
(Figures 5, and 6).  The 1-percent and 0.2-percent annual chance events are explained in greater 
detail below.   
 
The hydraulic analysis for 1-percent annual chance flood event on the main Merced River 
determined that backwater is created on the upstream side of the Highway 140 Bridge.  The 
backwater created by the bridge allows flow to leave the main channel and travel west along 
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Highway 140.  A side channel HEC-RAS model was created to accurately model the flow 
leaving the main Merced River.  A lateral weir, which is a tool in HEC-RAS, was used to 
quantify the amount of flow leaving the main channel.  The separate hydraulic analysis for the 
side channel established that once flow leaves the main Merced River on the upstream side of the 
Highway 140 Bridge it becomes hydraulically isolated from the main channel.  The isolation of 
flow is due to a large embankment on the downstream side of the Highway 140 Bridge (Figure 
1).  The embankment is approximately 100 meters long and located on the left bank of the 
Merced River.  The intended use for the embankment was to keep flood flows from the main 
Merced River from entering the side channel.  Although this was the intended idea, the 
embankment does not prevent flood waters that enter the side channel upstream of the Highway 
140 Bridge.   
 
The current configuration of the embankment does prevent additional flood waters from the 
Merced River to enter the side channel downstream of the bridge.  If the embankment were to 
fail additional flow would be added to the side channel (Figure 5). 

 

 
Figure 5 - Floodplain and Cross Sections during the 1-percent Annual Chance Flood Event. 

 
The hydraulic analysis for the 0.2-percent annual chance flood event on the main Merced River 
determined that the river overtops both the left bank on the upstream side, and the embankment 
on the downstream side.  Initial attempts in HEC-RAS at placing a lateral weir across such a 
large area were deemed inaccurate.  Instead, cross sections in the main channel were extended to 
the south to capture the side channel.  The channel bed elevations between the main channel and 
the side channel are different.  The bed elevations in the side channel are higher.  The higher bed 
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elevations in the side channel create a perched stream.  HEC-RAS conveyance calculations use 
channel slope, effective flow, roughness, etc.  For modeling and conservative purposes 
ineffective flow was placed in the side channel.  This assured that the main channel was filled to 
capacity and that the side channel did not take effective flow away from the main channel.  The 
final HEC-RAS result is the most realistic flood situation between the two channels.  The 
embankment on the downstream side of the Highway 140 Bridge has no effect on flooding 
(Figure 6). 
 

 
Figure 6 - Floodplain and Cross Sections during the 0.2-percent Annual Chance Flood Event 

 
 

4.0 Floodplain Mapping 
 
ArcMap (ESRI, 2009) software was used to create the floodplain maps.  The base map for this 
document is an aerial photograph (USDA, 2009).  The maps include the HEC-RAS cross section 
locations (with stationing), the 1 and 0.2-percent annual chance floodplain boundaries, hydraulic 
structures and major landmarks.   
 
The detailed floodplain boundary on the map was plotted using LiDAR data and HEC-GeoRAS.  
Floodplain maps have been included with this report submittal as separate documents. 
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Flood Frequency Data 
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Pages A-2 and A-3 include modeled flood frequency data for the USGS stream gages at Happy 
Isles (Gage #11264500) and Pohono Bridge (Gage #11266500).  The PEAKFQ program (USGS) 
was used to perform the flood-frequency analysis based on guidelines delineated in Bulletin 17B. 
 
Resulting flow estimates for the 1.005-year (0.995 annual exceedance probability) to the 500-
year (0.002 annual exceedance probability) flood events are shown in the second column of the 
model output data (under “Bull.17B Estimate”).  Note is made that only the 100-year (0.01 
annual exceedance probability) and 500-year (0.002 annual exceedance probability) flows were 
used for floodplain mapping purposes. 
 
Page A-4 provides the calculations used to apply the drainage area ratio method to determine 
flood flows for the Merced River at Foresta Road based on the flood frequency data for the 
gaged site at Pohono Bridge.  The boxed flow values shown at the bottom of page A-4 are the 
flow values used for the Merced River-El Portal Reach hydraulic model (these values are 
provided in Table 1 within the report text). 
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Appendix B  
 

Output Report from the PEAKFQ Run for Historic  
South Fork Merced River at Wawona (USGS) Stream Gage 
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Pages B-2 through B-4 include modeled flood frequency data for the historic USGS stream gage 
located on the South Fork of the Merced River near Wawona.  The PEAKFQ program (USGS) 
was used to perform a flood-frequency analysis of the gage data based on guidelines delineated 
in Bulletin 17B. 
 
Resulting flow estimates for the 1.005-year (0.995 annual exceedance probability) to the 500-
year (0.002 annual exceedance probability) flood events are shown in the second column of the 
model output data (under “Bull.17B Estimate”) on page B-3.  Note is made that only the 100-
year (0.01 annual exceedance probability) and 500-year (0.002 annual exceedance probability) 
flows were used for floodplain mapping purposes. 
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Appendix C  
 

Summary of the Input/Output to the WinTR-55 Model for Big 
Creek, Rush Creek and Unnamed Wawona Tributary 
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This Appendix includes model output from the TR-55 model (NRCS) that was used to calculate 
flood flows for the Big Creek, Rush Creek, and unnamed Wawona drainages.  The first section 
of the model output summarizes the drainage area, the averaged runoff coefficient (C) value, and 
the calculated Time of Concentration.  This is followed by the rainfall depths for a 24-hour, Type 
II storm event for the 2-year through 100-year storm events.  The peak flow is then provided for 
the 2-year through 100-year storm events. 
 
Following the model output data, aerial photo maps of the drainage area are provided which 
show the NRCS soil maps according to hydrologic soil groups (A-D).  Due to the size of the 
drainage area for Big Creek, the aerial photo maps showing the hydrologic soil groups are 
broken into three portions (western, central, and eastern).  A description of the soil types follows 
the soil mapping. 
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