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May 10, 2019 
 
 
 
Mr. Caleb Roope 
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RE: Summary of Hydraulic Modeling and Floodplain Impacts for  

the Proposed Voices School Site, City of Morgan Hill  
 
 
 
Dear Mr. Roope, 
 

I’d like to begin by again thanking you for contacting Balance Hydrologics for technical support related 
to assessing potential floodplain impacts related to the proposed Voices School site in the City of Morgan 
Hill, California. As you are aware, Balance staff regularly work on such assignments throughout the 
region, and we welcome the opportunity to apply our experience to this project. 

We have completed a number of tasks in this regard including a preliminary site reconnaissance, meeting 
with Valley Water staff, supplemental survey work, and hydraulic modeling per FEMA protocols and 
standards. This letter report summarizes the work completed, with a focus on the findings as they pertain 
to protecting the site and adjacent lands from flood hazards originating in West Little Llagas Creek. 

Project Background 

The project site is located in the City of Morgan Hill at the intersection of Monterey Road and Cosmo 
Avenue. The westerly side of the site is bounded by West Little Llagas Creek, which has been mapped by 
the Federal Emergency Management Agency (FEMA) at a detailed study level, with the Zone AE Special 
Flood Hazard Area (SFHA, colloquially known as the “100-year floodplain”) illustrated on Flood 
Insurance Rate Map Panel No. 06085C0607H having an effective date of May 18, 2009. An excerpt of 
the FIRM panel is shown as the attached Figure 1. 
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The Voices School project proposes to make site improvements that include the placement of fill and 
construction of structures within the mapped SFHA. Therefore, the City has requested a flood study to 
evaluate how the site development will account for the flood hazard associated with the creek. 

Modeling Approach and Assumptions 

The study work plan is based on preparing hydraulic modeling of this reach of the creek to represent both 
the pre- and post-project (e.g. proposed) conditions at the site. All modeling is completed consistent with 
FEMA modeling protocols so that the model output can be used to guide the selection of finish grade and 
lowest floor elevations such that the project complies with local ordinances and National Flood Insurance 
Program requirements. Modeling the pre- and post-project conditions also generates base flood elevations 
(e.g. those associated with the 1-percent chance flood event) to quantify the anticipated changes due to the 
placement of fill in the floodplain. 

The baseline modeling used for the study was provided by Valley Water staff as that used for the 
currently-effective flood hazard mapping. The model file was in U.S. Army Corps of Engineers HEC-2 
format consistent with the date of preparation, which is noted as June of 1992. The model files were 
imported into the U.S. Army Corps of Engineers HEC-RAS software platform (version 5.0.7, the 
successor to HEC-2). The model files cover the entire length of West Little Llagas Creek of which the 
local reach is only a small portion. Nonetheless, the model was not truncated, but was converted from the 
former NGVD 29 elevation datum to the current FEMA-standard NAVD 88 datum using an elevation 
correction of +2.85 feet as directed by Valley Water. 

The file conversion to HEC-RAS worked quite well, though a number of issues were addressed to create 
the revised historical (or pre-project model). These include: 

 Update of channel crossing information. For unknown reasons, the model file provided did not 
include culvert data for the existing twin 54-inch CMP culverts and triple 7-foot by 10-foot box 
culverts that cross under Cosmo Avenue immediately downstream of the site. Additionally, the 
depiction of an existing wooden bridge and the triple 7-foot by 10-foot box culverts under Edes 
Street downstream were clearly inaccurate based on the preliminary site reconnaissance. 
Therefore, crossing elevations and dimensions were confirmed through supplemental survey 
completed by Balance staff in April and May 2019. 

  



   Balance Hydrologics, Inc. 
Mr. Caleb Roope 
May 10, 2019 
Page 3  

 

219028 Hydraulic Model Summary 05-10-2019 

 Update of channel cross-section geometries. As with the noted channel crossings, the channel 
cross-section geometries in the model were found to be quite coarse, almost certainly reflective of 
the topographic mapping data available in 1992 when the modeling was first compiled. 
Therefore, supplemental survey information for all cross-sections from just downstream of Edes 
Street to just upstream of the Voices site was also collected and used to refine the model. For 
increase resolution, this included the addition of several cross-sections in the immediate vicinity 
of the site.1 The location of the revised channel cross-sections is provided in the attached Figure 
2. 

 Manning’s n values. The original HEC-2 file included assigned Manning’s n (roughness) values 
that field reconnaissance showed were not representative of present-day conditions. Thus, n 
values were updated as appropriate, generally using 0.03 for the main channel, and either 0.04 or 
0.045 for the overbank areas. The latter may well be conservative with respect to flood elevations 
as the main overbank flow path is presently open space reserved for the future flood control 
channel project. These areas were found to be covered primarily in annual grasses, with most 
areas clearly subject to mowing. Additionally, a low roughness recreational trail runs along the 
right (west) bank of the creek in the study area. 

Except for the changes noted above, the parameters in the HEC-2 model files were maintained. This 
includes the 1-percent flood discharge values which transition from 1,094 cfs above the site to 1,296 cfs 
just upstream of the Cosmo Avenue crossing (at Section 362). 

Modeling Results 

The full HEC-RAS model output tables are presented in Appendix A, noting that the project site is 
located adjacent to Sections 360 to 362.5, with Sections 363 located upstream of the site.  

The revised historical or pre-project model results are generally consistent with the with flood profile 
published in the Flood Insurance Study for Santa Clara County (Flood Profile 162P). Base flood 
elevations from the updated model are lower downstream from Cosmo Avenue and on the order of 0.10 
feet lower upstream of Cosmo Avenue. The modeling indicates that even though the new triple box 
culverts are in place under Cosmo, the fact that they are not directly connected with an improved channel 
to their actual bottom elevations limits their conveyance capacity. Therefore, the modeling predicts 
overtopping of Cosmo Avenue, with the road grade acting as a weir that largely dictates base flood 
elevations adjacent to the Voices site. That said, the slightly lower flood elevations coupled with more 

                                                      
1 The refined model reach has a total length of approximately 1,740 feet measured along the channel centerline.  
Model runs were carried out to verify that refinement of the model further downstream did not impact the results at 
for the run of channel immediately upstream of Cosmo Avenue. Model results outside the refined channel reach 
should only be referenced or used with an understanding of the limitations in the original HEC-2 model file that was 
provided.   
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detailed site topography result in a revised pre-project floodplain boundary at the site that shows less of 
the property within the Zone AE area (see Figure 3). 

The post-project modeling included adjustments to the pertinent cross-sections based on the proposed 
grading configuration provided by Bellecci & Associates, lead civil engineers for the project. The 
modeling indicates that the proposed fill placement would result in only minor increases in base flood 
elevations in the vicinity of the site. Those elevations range from 334.04 feet just upstream of Cosmo 
Avenue to approximately 334.45 feet at the northwest corner of the site (between Sections 362.5 and 
363). Pre- and post-project base flood elevations are summarized in Table 1 and show that the largest 
predicted increase is at Section 363 where the BFE increases by 0.09 feet from 334.48 to 334.57 feet 
NAVD. The resulting revised floodplain boundary at the project property is illustrated on the attached 
Figure 4. 

 

Table 1.  Summary of modeled base flood elevations adjacent to the Voices site. 

 

  

RAS             
Cross-section Pre-project Post-project Difference

363 334.48 334.57 0.09

362.5 334.33 334.33 0

362 334.08 334.15 0.07

361 334.10 334.09 -0.01

360 334.03 334.04 0.01

Modeled Base Flood Elevation (ft, NAVD)
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Closing 

The results of the modeling show that the actual extents of the floodplain at the project property in the 
pre-project condition are less than depicted at the scale of the published floodplain map. This implies that 
the encroachment into the floodplain due to the limited proposed fill can be expected to have only a minor 
impact on base flood elevations. Indeed, the modeling results confirm this and indicate that flood 
elevations would increase by just over an inch at most. Furthermore, the proposed finished floor 
elevations are well above the pertinent base flood elevations, especially in light of the fact that significant 
flood control channel improvements are planned for the near future that will lower the base flood 
elevation by roughly four feet in this reach of the creek (Upper Llagas Creek Flood Protection Project 
Phase 2, Sheet PP-12 as provided by Valley Water). 

Thank you again for the opportunity to assist with this matter. Do not hesitate to contact Balance 
Hydrologics if you have any questions or comments related to the work conducted. 

 
Sincerely,  
 
BALANCE HYDROLOGICS, Inc. 

 
 
 

Edward D. Ballman, P.E., CFM 
Principal Engineer 

Enclosures: Figures 1 through 4 
Appendix A. HEC-RAS Output Report 
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Revised hydraulic model cross sections,
West Little Llagas Creek at Voices School site,
City of Morgan Hill.

Figure 2.
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Currently-effective and revised Zone AE boundaries,
Voices School site, City of Morgan Hill.
Existing topography data source: Bellecci and Associates 
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Revised (pre-project)  and post-project Zone AE boundaries,
Voices School site, City of Morgan Hill.

Figure 4.

Existing topography data source: Bellecci and Associates 
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