
 

SANTA CLARA COUNTY, 
CALIFORNIA 
AND INCORPORATED AREAS 
 

Community  Name 
Community 

Number 
CAMPBELL, CITY OF 060338 

CUPERTINO, CITY OF 060339 

GILROY, CITY OF 060340 

LOS ALTOS, CITY OF 060341 

LOS ALTOS HILLS, TOWN OF 060342 

LOS GATOS, TOWN OF 060343 

MILPITAS, CITY OF 060344 

MONTE SERENO, CITY OF 060345 

MORGAN HILL, CITY OF 060346 

MOUNTAIN VIEW, CITY OF 060347 

PALO ALTO, CITY OF 060348 

SAN JOSE, CITY OF 060349 

SANTA CLARA, CITY OF 060350 

SANTA CLARA COUNTY 
 (UNINCORPORATED AREAS) 060337 

SARATOGA, CITY OF 060351 

SUNNYVALE, CITY OF 060352 
 

REVISED 
Month Day, Year 

 

 

Federal Emergency Management Agency 
FLOOD INSURANCE STUDY NUMBER 

06085CV003C 

VOLUME 3 OF 4 

PRELIMINARY 
7/8/2015 



 

i 

 

 

NOTICE TO 
FLOOD INSURANCE STUDY USERS 

 

Communities participating in the National Flood Insurance Program have established repositories of flood 
hazard data for floodplain management and flood insurance purposes. This Flood Insurance Study (FIS) 
may not contain all data available within the repository. It is advisable to contact the community 
repository for any additional data. 

Part or all of this FIS may be revised and republished at any time. In addition, part of this FIS may be 
revised by the Letter of Map Revision process, which does not involve republication or redistribution of 
the FIS. It is, therefore, the responsibility of the user to consult with community officials and to check the 
community repository to obtain the most current FIS components. 

 This FIS report was revised on Month xx, 201x.  Users should refer to Section 10.0, Revisions 
Description, for further information.  Section  10.0  is  intended  to  present  the  most  up-to-date  
information  for  specific portions  of  this  FIS  report.  Therefore,  users  of  this  FIS  report  should  be  
aware  that  the  information presented in Section 10.0 supersedes information in Sections 1.0 through 9.0 
of this FIS report. 

Initial Countywide FIS Effective Date: May 18, 2009 

First Revised Countywide FIS Date: February 19, 2014 

Second Revised Countywide FIS Date: Month xx, 201x 
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5.0 INSURANCE APPLICATIONS 

For flood insurance rating purposes, flood insurance zone designations are assigned to a 
community based on the results of the engineering analyses. These zones are as follows: 

Zone A 

Zone A is the flood insurance rate zone that corresponds to the 1-percent-annual- chance 
floodplains that are determined in the FIS by approximate methods. Because detailed hydraulic 
analyses are not performed for such areas, no BFEs or depths are shown within this zone. 

Zone AE 

Zone AE is the flood insurance rate zone that corresponds to the 1-percent- annual-chance 
floodplains that are determined in the FIS by detailed methods. In most instances, whole-foot 
BFEs derived from the detailed hydraulic analyses are shown at selected intervals within this 
zone. 

Zone AH 

Zone AH is the flood insurance rate zone that corresponds to the areas of 1- percent-annual-
chance shallow flooding (usually areas of ponding) where average depths are between 1 and 3 
feet. Whole-foot BFEs derived from the detailed hydraulic analyses are shown at selected 
intervals within this zone. 

Zone AO 

Zone AO is the flood insurance rate zone that corresponds to the areas of 1- percent-annual-
chance shallow flooding (usually sheetflow on sloping terrain) where average depths are between 
1 and 3 feet. Average whole-foot depths derived from the detailed hydraulic analyses are shown 
within this zone. 

Zone VE 

Zone VE is the flood insurance rate zone that corresponds to the 1-percent- annual-chance coastal 
floodplains that have additional hazards associated with storm waves. Whole-foot BFEs derived 
from the detailed hydraulic analyses are shown at selected intervals within this zone. 

Zone X 

Zone X is the flood insurance rate zone that corresponds to areas outside the 0.2- percent-annual-
chance floodplain, areas within the 0.2-percent-annual-chance floodplain, and areas of 1-percent-
annual-chance flooding where average depths are less than 1 foot, areas of 1-percent-annual-
chance flooding where the contributing drainage area is less than 1 square mile, and areas 
protected from the 1-percent-annual-chance flood by levees. No BFEs or depths are shown within 
this zone. 
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Zone D 

Zone D is the flood insurance rate zone that corresponds to unstudied areas where flood hazards 
are undetermined, but possible. 

6.0 FLOOD INSURANCE RATE MAP 

The FIRM is designed for flood insurance and floodplain management applications. 

For flood insurance applications, the map designates flood insurance rate zones as described in 
Section 5.0 and, in the 1-percent-annual-chance floodplains that were studied by detailed 
methods, shows selected whole-foot BFEs or average depths. Insurance agents use the zones and 
BFEs in conjunction with information on structures and their contents to assign premium rates for 
flood insurance policies. 

For floodplain management applications, the map shows by tints, screens, and symbols, the 1- 
and 0.2-percent-annual-chance floodplains. Floodways and the locations of selected cross 
sections used in the hydraulic analyses and floodway computations are shown where applicable. 

This FIRM includes some flood hazard information that was presented separately on the Flood 
Boundary and Floodway Maps, where applicable. Historical data relating to the maps prepared 
for each community up to and including this countywide FIS are presented in Table 13, 
“Community Map History.” 
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7.0 OTHER STUDIES 

Information pertaining to revised and unrevised flood hazards for each jurisdiction within Santa 
Clara County has been compiled into this FIS. Therefore, this FIS supersedes all previously 
printed FIS Reports, FHBMs, FBFMs, and FIRMs for all of the incorporated and unincorporated 
jurisdictions within Santa Clara County. 

8.0 LOCATION OF DATA 

Information concerning the pertinent data used in the preparation of this FIS can be obtained by 
contacting FEMA, Federal Insurance and Mitigation Division, 1111 Broadway, Suite 1200, 
Oakland, California 94607-4052. 

9.0 BIBLIOGRAPHY AND REFERENCES 

1.  Santa  Clara  Valley  Water  District,  Report  on  Flooding  and  Flood  Related Damages, 
Santa Clara County, January 1 to April 30, 1983, October 1983. 

2.  Santa Clara Valley Water District, Stevens Creek Planning Study, Homestead Road to San 
Francisco Bay, June 1980. 

3. U.S. Department of the Army, Corps of Engineers, San  Francisco  Bay,  Tidal Stage vs. 
Frequency Study, October 1984. 

4.  Federal Emergency Management Agency, Flood Insurance Study, City of Saratoga, 
California, July 1978.  

5.  A.L. Kroeber, Handbook of the Indians of California, Berkeley: California Book Co., 1967. 

6.  City of Santa Cruz Museum, Permanent Display of American Indian, Artifacts, Santa Cruz, 
California. 

7.  George C. Bruntz, The History of Los Gatos, Fresno Valley Publishers, 1971. 

8.  Shoenaid Khorsand and Alice Marshall, Lingering Legacy - A Historical Tour Guide in and 
Around the Santa Clara Valley, Local History Studies, Volume 12, California History 
Center, De Anza College, 1973. 

9.  U.S. Department of the Army, Corps of Engineers, San Francisco District, Flood Plain 
Information, Uvas-Carnadero Creek, 1973. 

10.  George S. Nolte and Associates, “Flood Plain Elevation Data in City of Palo Alto,” 
prepared during the FEMA Flood Insurance Study, unpublished data, 1979. 

11.  San Jose City Planning Department, The General Plan, 1975, 1976. 

12.  City of Mountain View, California, General Plan for the City of Mountain View, 1968. 

13.  Mountain View Register-Leader, City of Mountain View, California, December 23, 1955. 



 

 

186 

14.  Los Gatos Mail-News and Saratoga Star, December 31, 1931. 

15.  Los Gatos Daily Times, January 14, 1952. 

16.  Los Gatos Times/Saratoga Observer, February 1, 1963.  

17.  Los Gatos Times/Saratoga Observer, February 13, 1973. 

18.  Santa Clara Valley Water District, Urban Hydrology Methodology, March 1976.  

19. Santa Clara Valley Water District, Development of Regional Regression Equations for 
Solution of Certain Hydrologic Problems in and Adjacent to Santa Clara County, November 
1976. 

20. Palo Alto Planning Department and Planning Commission, Palo Alto Comprehensive Plan, 
1977-1990, Palo Alto, California, 1976. 

21. Santa Clara Valley Water District, Planning Study Report, Calabazas Creek from Bayshore 
Freeway to Guadalupe Slough, June 1977. 

22. Santa Clara Valley Water District, Saratoga-San Tomas Aquino Creeks Hydrology, Draft 
Report, March 1977. 

23. U.S. Water Resources Council, “Guidelines for Determining Flood Flow Frequency,” 
Bulletin 17, March, 1976. 

24. U.S. Department of Housing and Urban Development, Federal Insurance Administration, 
Flood Insurance Study, City of the Town of Los Altos Hills, Santa Clara County, 
California, November 1979. 

25. U.S. Department of the Interior, Geological Survey, Open-File Report, Suggested Criteria 
for Hydrologic Design of Storm-Drainage Facilities in the San Francisco Bay Region, S.E. 
Rantz, 1971. 

26. U.S.  Water  Resources  Council,  “A  Uniform  Technique  for  Determining  Flood Flow 
Frequencies,” Bulletin 15, December 1967. 

27. Santa Clara Valley Water District, Draft Report, “Los Gatos Creek Hydrology,” March 
1977. 

28. U.S. Department of the Army, Corps of Engineers, Civil Works Investigations Program, 
Statistical Methods in Hydrology, January 1962. 

29. U.S. Department of the Army, Corps of Engineers, San Francisco District, San Francisco 
Bay Title Stage vs. Frequency Study, October 1974. 

30. Federal Emergency Management Agency, Flood Insurance Study Town of Los Altos Hills. 
California, January 2, 1980. 

 



 

 

187 

31. Harl, Pugh and Associates, Aerial Photography of Mountain View, Scale 1:12,000, October 
1976. 

32. Santa Clara Valley Water District, San Francisquito Creek Hydrology - Determination of 
Design Flows (draft report), unpublished. 

33. Stanford University, Report EEP-28, Alternative Methods of Flood Control, San 
Francisquito Creek, J.B. Vincent, May 1958. 

34. Santa Clara Valley Water District, Matadero-Barron-Adobe Creeks: Palo Alto Flood Basin 
Hydrology-Determination of the 1% Design Flows, March 1977. 

35. U. S. Department of the Army, Corps of Engineers, Hydrologic Engineering Center, HEC-1 
Flood Hydrograph Package, January 1973. 

36. City of Palo Alto, “Matadero Creek Flood Plain Field Survey,” prepared during the FEMA 
Flood Insurance Study, unpublished data, 1987. 

37. U.S. Department of the Army, Corps of Engineers, HEC-2  Water-Surface  Profiles, 
Version 4.6.2, May 1991. 

38. Santa Clara Valley Water District, Draft Report, “Saratoga-San Tomas Aquino Creeks 
Hydrology,” March 1977. 

39. A.D.  Saah,  Santa  Clara  Water  District.  Urban  Hydrology.  Use  of  Corps  of Engineer 
Flood Hydrograph Package HEC-1 As a Predictive Model, July 1976. 

40. Santa Clara Valley Water District, HEC-1 Models Calabazas Creek, 1973-1981. 

41. Santa Clara Valley Water District, James C. Wang, Flood Insurance Hydrology Study for 
Calabazas Creek, November 1993. 

42. Santa Clara Valley Water District, Calabazas Creek Watershed Subwatershed Boundary 
and Mean Annual Precipitation Map, Undated. 

43. Santa  Clara  Valley  Water  District,  Summary  of  Final  Report,  Review  of  Basic 
Hydrology Methodology for Flood Control, April 1976. 

44. Santa Clara Valley Water District, Basic Hydrology Methodology, prepared for Review by 
the Panel of Hydrologists, September 1975. 

45. Santa Clara Valley Water District, Stevens Creek Hydrology, Case Studies, January 1976. 

46. California Department of Water Resources, Precipitation –Depth-Duration Frequency 
Tables, Regional Analysis of Annual Precipitation Extremes in California, Appendix C, 
1971. 

47. Santa Clara Valley Water District, Project 2010, Calabazas Creek Topographic Maps, Scale 
1:1200, Contour Interval 2 feet: Lawrence Expressway to Mount Eden Road (May 1974). 



 

 

188 

48. George S. Nolte and Associates, Job 202.76, Vallco Parkway and Calabazas Creek Culvert 
Construction Drawings, Scale 1:480, Interstate 280 to Stevens Creek Boulevard, February 
1977. 

49. George S. Nolte and Associates, Field Survey, Interstate 280 to 2000 Feet Upstream of 
Permanente Road, April 1977. 

50. Santa Clara Valley Water District, Project 10029, Steven Creek Topographic Maps, Scale 
1:1,200, Contour Interval 2 feet: Bayshore Freeway to Stevens Creek Reservoir (November 
1969). 

51. Santa Clara Valley Water District, Uvas-Cardanero Creek Topographic Maps, Scale 
1:1,200, Contour Interval 2 feet: Monterey Highway to Miller Avenue, November 12, 1969. 

52. Hart Pugh and Associates, Photogrammetrically Digitized Cross Sections, Llagas Creek and 
Llagas Overbank, Luchessa Road to 3800 Feet Upstream of Monterey Highway, Scale 
1:12,000, October 27, 1976. 

53. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, Miller Slough, 
Confluence With Ronan Channel to Confluence With West Branch Llagas Creek, Scale 
1:6,000, March 10, 1977. 

54. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections. Morey Creeks. 
Confluence With Lions Creek to Morey Avenue, Scale 1:6,000, March 10, 1977. 

55. U.S. Department of the Army, Corps of Engineers, San Francisco District, Computer Model 
Prepared Using Digitized Cross Sections. Uvas Creek. Confluence With Pajaro River to 
Uvas Reservoir, May 1973. 

56. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections. Lions Creek. 
Confluence With Miller Slough to 400 Feet Upstream of Tatum Avenue, Scale 1:6,000, 
March 10, 1977. 

57. Harl Pugh and Associates, Photogrammetrically Digitized Cross Section, Uvas- Cardanero 
Creek. Miller Avenue to Hecker Pass Highway, Scale 1:12,000, Photographed October 28, 
1976. 

58. Harl Pugh and Associates, Photogrammetrically Digitized Cross Section. West Branch 
Llagas Creek, Confluence With Miller Slough to 4,000 Feet Upstream of Day Road, Scale 
1:6,000, Photographed March 10, 1977. 

59. Santa Clara County Flood Control and Water Conservation District, Project 9, Hale Creek 
Improvement Plan, Scale 1:600, August 1959. 

60. Santa Clara County Flood Control and Water Conservation District, Project 10025, 
Permanente Creek Improvement Plans, Scale 1:1200, April 1962. 

61. Santa   Clara   Valley   Water   District,   Adobe   Creek   Flood   Control   Planning 
Topographic Maps, Scale 1:600, contour Interval 2 feet, October 6, 1972. 



 

 

189 

62. Santa Clara Valley Water District, Project 1024, Permanente Diversion Topographic Maps, 
Scale 1:1200, Contour Interval 2 feet, October 16, 1975. 

63. Santa  Clara  Valley  Water  District,  Project  10029,  Stevens  Creek  Topographic Maps, 
Scale 1:1200, Contour Interval 2 feet, November 11, 1969. 

64. Harl Pugh and Associates, Job 300.76.02, Photogrammetrically Digitized Cross Sections of 
Adobe Creek, October 25, 1976. 

65. Santa  Clara  Valley  Water  District,  Project  20033,  Daves  Creek  Improvement Plans, 
Wild Way to Kavin Lane, Scale 1:480, April 1969. 

66. County of Santa Clara, Department of Public Works, File 100112, Lark Avenue 
Construction Plans, Scale 1:480, July 1966. 

67. County of Santa Clara, Department of Public Works, File 100082, Relocation of Daves 
Creek and Vasona Canal, Scale 1:240. 

68. Santa Clara Valley Water District, Project 3020, Los Gatos Creek Topographic Maps, 
Lincoln Avenue to Lexington Dam, Scale 1:1200, Contour Interval 2 feet, Photography, 
December 19, 1973. 

69. Santa Clara Valley Water District, Project 2019, San Tomas Aquino Creek Topographic 
Maps, Pollard Road to Bainter Way, Scale 1:600, Contour Interval 2 feet; Photography, 
October 8, 1975. 

70. Santa Clara Valley Water District, Smith Creek Plan and Profile, Elm Avenue to 
Wedgewood Avenue, Scale 1:480, April 1969. 

71. Bissell and Karn, Inc., Improvement Plans, Tract 5506, Bicknell Road, Los Gatos, Scale 
1:600, October 1974. 

72. Ruth and Going, San Jose, California, Improvement Plans, Tract 4294. 

73. Ruth and Going, Smith Creek Drive, Scale 1:480, Los Gatos, California, June 1967. 

74. Harl Pugh and Associates, Aerial Photographs of Wildcat and Smith Creeks, Scale 
1:12,000, October 21, 1976. 

75. U.S. Department of Housing and Urban Development, Federal Insurance Administration, 
Flood Hazard Boundary Maps, Scale 1:12,000: Town of Los Gatos, California (February 1, 
1975), revised (February 27, 1976). 

76. Santa Clara Valley Water District, Los Gatos Creek Report of Planning Study, April 1976. 

77. Santa Clara Valley Water District, Coyote Creek Improvement Plans, Scale 1:600, April 27, 
1977. 

78. Santa Clara Valley Water District, Coyote Creek Improvement Plans, Scale 1:1,200, 
Contour Interval 2 feet, April 1977. 



 

 

190 

79. Santa Clara Valley Water District, Coyote Creek Improvement Plans, Aerial Photographs, 
April 1977. 

80. U.S. Department of the Army, Corps of Engineers, San Francisco District, Flood Plain 
Information, Coyote Creek, February 1970. 

81. U.S. Department of the Army, Corps of Engineers, Waterways Experiment Station, 
Hydraulics Laboratory, Technical Report H-75-17, Tsunami Predictions for Monterey and 
San Francisco Bays and Puget Sound, Vicksburg, Mississippi, November 1975. 

82. M and H Engineering, Channel Improvement Plans - Hidden Creek, Morgan Hill, 
California, July 1976. 

83. Santa Clara Valley Water District, Topographic MM, Scale 1:1,200, Contour Interval 2 
feet: Llagas Creek, Chesbro Reservoir to Monterey Highway, Morgan Hill, California, May 
2, 1974. 

84. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, Coyote Creek, 
Morgan Hill, California, October 28, 1976; West Little Llagas Creek, Morgan Hill, 
California, February 14, 1977. 

85. Santa Clara Valley Water District, Adobe Creek Strip Topographic Maps, Scale 1:1200, 
Contour Interval 2 feet, December 1975. 

86. Santa Clara County Flood Control and Water Conservation District, Hale Creek 
Improvements Between Permanente Creek and Rosita Avenue, Scale 1:600, Contour 
Interval 2 feet, August 1959. 

87. Santa Clara County Flood Control and Water Conservation District, Permanente Creek 
Improvement Plans. El Camino Real to Hale Creek, Scale 1:480, Contour Interval 2 feet, 
April 1962. 

88. Santa  Clara  Valley  Water  District,  Permanente  Creek  Topographic  Maps.  Hale Creek 
to Portland Avenue, Scale 1:1200, Contour Interval 2 feet, October 1975. 

89. Santa Clara Valley Water District, Permanente Diversion Topographic Maps. Stevens 
Creek to Permanente Creek, Scale 1:1200, Contour Interval 2 feet, October 1975. 

90. Santa Clara Valley Water District, Stevens Creek Topographic Maps. Bayshore Freeway to 
Stevens Creek-Reservoir, Scale 1:1200, Contour Interval 2 feet, November 1969. 

91. Santa Clara County Flood Control and Water Conservation District, Baylands Flood 
Control Planning Study, Scale 1:2400, April 1971. 

92. U.S. Department of the Army, Corps of Engineers, San Francisco District, Estimate of 
“100-year” Tide for Flood Insurance Studies, unpublished report, September 1975. 

93. Santa Clara Valley Water District, Field Surveyed Cross Sections, unpublished data, June 
1977 to December 1977. 
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94. Harl Pugh and Associates, Aerial Photogrammetry of Palo Alto, Scale 1:12,000, September 
13, 1977. 

95. Santa Clara Valley Water District, San Francisquito Creek Improvement Plans, Scale 1:600, 
October 14, 1969. 

96. Santa Clara Valley Water District, Matadero Creek Strip Topographic Maps, Scale 1:1,200, 
Contour Interval 2 feet, August 3, 1973. 

97. Santa Clara Valley Water District, Adobe Creek Strip Topographic Maps, Scale 1:600, 
Contour Interval 2 feet, October 6, 1972. 

98. Santa Clara Valley Water District, Barron Creek Improvements Between Junipero Serra 
Boulevard and Los Robles Avenue, Scale 1:480, November 13, 1958. 

99. Santa Clara Valley Water District, Barron Creek Strip Topographic Maps, Scale 1:1,200, 
Contour Interval 2 feet, August 3, 1973. 

100. Santa Clara Valley Water District, Matadero Creek, Report on Flooding Problems and 
Solutions, December 1976. 

101. City of Palo Alto, “Matadero Creek Flood Plain Field Survey,” prepared during the FEMA 
Flood Insurance Study, unpublished data, 1987. 

102. Santa Clara Valley Water District, Matadero Creek Improvement Plans, Between El 
Camino Real and Alma Street, Scale 1:480, undated. 

103. Water Resources Engineers, Mathematical Model Study of the Palo Alto Flood Basin and 
Yacht Harbor, Walnut Creek, California, March 15, 1975. 

104. Santa Clara Valley Water District, Engineer’s Report and Final Environmental Impact 
Report on Proposed Flood Control Measures on the Palo Alto Flood Basin, September 
1976. 

105. Santa Clara Valley Water District, Guadalupe River Topographic Maps, Scale 1:1200, 
Contour Interval 2 feet: Montaque Expressway to West Virginia Street (November 26, 
1973). 

106. Santa Clara Valley Water District, Guadalupe River Topographic Maps, Scale 1:1,200, 
Contour Interval 2 feet: West Virginia Street to Above Branham Lane (November 7, 1968). 

107. Santa Clara Valley Water District, Baylands Flood Control Planning Study, 
Photoqrammetrically Digitized Cross Sections for Guadalupe River From San Francisco 
Bay to Below Montaque Expressway, Scale 1:2400, April 30, 1971. 

108. Santa Clara Valley Water District, Plan and Profile, Guadalupe River From Almaden 
Expressway Northbound to Blossom Hill Road, Scale 1:1,200, April 1, 1977. 
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109. Santa Clara Valley Water District, Guadalupe River Plan and Profile; Cross Sections, 
Channel Improvement Plans for Below Almaden Expressway Southbound to Above 
Almaden Expressway Northbound, Scale 1:600, May 17, 1978. 

110. Santa Clara Valley Water District, Project No. 3010, Map and General Plan for Alamitos 
Creek, Scale 1:1,200, Contour Interval 2 feet: Guadalupe Creek to Bertram Road (August 
26, 1976). 

111. Santa Clara Valley Water District, Map and Construction Plan for the Maintenance 
Measures on Canoas Creek, Almaden Expressway to Nightingale Drive, Scale 1:600, 
March 15, 1976. 

112. Santa Clara Valley Water District, Map and General Construction Plan for Canoas Creek, 
Nightingale Drive to Cottle Road, Scale 1:480, January 27, 1967. 

113. Santa Clara Valley Water District, Project No. 3012, Calero Creek Topographic Maps, 
Scale 1:1,200, Contour Interval 2 feet (July 1975). 

114. Santa Clara Valley Water District, Project No. 4026, Construction Plans for Lower Silver 
Creek, Capitol Expressway to Cunningham Avenue, Scale 1:480, April 1975. 

115. Santa Clara Valley Water District, Plan and Profile for Thompson Creek, Scale 1:600, 
February 1977. 

116. Santa Clara Valley Water District, Project No. 40047, Thompson Creek Topographic Maps, 
Scale 1:1,200, Contour Interval 2 feet (May 3, 1972). 

117. Santa Clara Valley Water District, Project No. 2010, Calabazas Creek Topographic Maps, 
Scale 1:1,200, Contour Interval 2 feet (1974). 

118. Santa  Clara  Valley  Water District,  Project  No.  40032,  Upper Penitencia  Creek 
Topographic Maps, Scale 1:1,200, Contour Interval 2 feet (September 6, 1973). 

119. Santa Clara Valley Water District, South Babb Creek Channel Improvement Plans, Scale 
1:1,200, Contour Interval 2 feet: Silver Creek to Machado Lane (September 6, 1973). 

120. Santa Clara Valley Water District, South Babb Creek Topographic Maps, Scale 1:1,200, 
Contour Interval 2 feet: Clayton Road to Fleming Avenue (November 30, 1972). 

121. Santa Clara Valley Water District, Los Gatos Creek Topographic Map, Scale 1:1,200, 
Contour Interval 2 feet: Guadalupe River to Lincoln Avenue (March 27, 1978). 

122. Santa Clara Valley Water District, Coyote Creek Topographic Maps, Scale 1:1,200, 
Contour Interval 2 feet (1968). 

123. State of California Department of Transportation, Coyote Creek Survey Information, 
unpublished. 

124. Hart Pugh and Associates, Aerial Photogrammetry of Santa Clara County, Scale 1:6,000, 
November 1976. 
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125. Harl Pugh and Associates, Aerial Photogrammetry of Santa Clara County, Scale 1:12,000, 
November 1976. 

126. Federal Emergency Management Agency, Flood Insurance Study, City of Milpitas, Santa 
Clara County, California, 1980. 

127. Santa  Clara  Valley  Water  District,  Unpublished  Data,  Field  Surveyed  Cross Sections, 
August 1977. 

128. Creegan & D’Angelo, Inc., General Plan and Environmental Impact Report for Saratoga 
Creek, April 1975. 

129. Santa Clara Valley Water District, San Tomas Aquino Creek, Bayshore Freeway to 
Calabazas Basin Plan and Profile, Scale 1:480, February 1978. 

130. Santa Clara Valley Water District, Map and Construction Plan, San Tomas Aquino Creek, 
From Railroad to 845 Feet North of Cabrillo Avenue, Scale 1:480, September 1968. 

131. Santa Clara County, Department of Public Works, San Tomas Expressway, Unit No. 3, 
Construction Plans, Scale 1:600, September 1965. 

132. Santa  Clara  Valley  Water  District,  Map and General Plan, Preliminary Plans, Calabazas 
Creek From Guadalupe Slough to Bayshore Freeway, February 1977. 

133. Santa  Clara  Valley  Water  District,  Map and General Plan, Calabazas  Creek  From 
Pomeroy Avenue to Lawrence Expressway, July 1971. 

134. City of Santa Clara, Engineering Department, Calabazas Creek, Improvements, May 1966. 

135. Santa  Clara  Valley  Water  District,  Calabazas Creek Lawrence Expressway to Rainbow 
Drive, Scale 1:1200, Contour Interval 2 feet, May 1974. 

136. Santa Clara Valley Water District, Calabazas Creek Planning Study, March 1978. 

137. U.S. Department of Housing and  Urban  Development,  Federal  Insurance Administration, 
Flood Insurance Study, City of Sunnyvale, California, May 1978. 

138. Santa Clara Valley Water District, Proposed Flood Control Project of Calabazas Creek - 
Bayshore Freeway to El Camino Real, March 1975. 

139. Santa  Clara  Valley  Water  District,  Guadalupe River Topographic Maps, Montague 
Expressway to Virginia Street, Scale 1:1200, Contour Interval 2 feet, November 1973. 

140. Santa Clara Valley Water District, Baylands Flood Control Planning Study, Digitized Cross 
Sections for Guadalupe River, Scale 1:2400, April 1971. 

141. Santa  Clara  Valley  Water  District,  Saratoga Creek Topographic Maps, Scale 1:600, 
Contour Interval 2 feet, January 16, 1976. 
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142. Kellogg  Aerial  Surveys  for  Brian-Kangis-Foulk  Consulting  Engineers,  Aerial Mapping, 
Scale I”= 100’, Contour Interval 1 foot, undated. 

143. Santa Clara Valley Water District, Calabazas Creek Miller Ave. To Comer Dr. Plan and 
Profile, September 1992. 

144. Santa Clara Valley Water District, Calabazas Creek - Preliminary HEC-2 Model, undated. 

145. James McDermott-Heiss, Inc., Improvement Plans Tract 7763. Prospect Road and 
Beauchamps Lane City of Saratoga, July 1986. 

146. JMH, Prospect Creek Cross Sections, undated. 

147. Chow, V.T., Open-Channel Hydraulics, McGraw-Hill Book Company, 1959. 

148. U.S. Department of the Interior, Geological Survey, Roughness Characteristics of Natural 
Channels, 1987. 

149. MacKay and Somps, Improvement Plans Tract No. 4536 Pheasant Ridge No. 2, December 
1968. 

150. Riley and Associates, Improvement Plans Tract No. 6526 The Parker Ranch, March 1979. 

151. Ruth and Going, Improvement to Prospect Creek, July 1987. 

152. James McDermott-Heiss, Inc., Improvement Plans Tracts 6525 and 6529, The Parker 
Ranch, May 1979. 

153. MacKay and Somps. Improvement Plans Tract No. 4536 – Pheasant Ridge No. 2, October 
1968. 

154. Santa Clara County Flood Control Water District, Zone NC-1-7, Unit 1, Sunnyvale Outfall 
West. Plans, Profiles. and Details. 

155. Santa Clara County Flood Control Water District, Project No. 20026, Zone NC-1, Unit 11, 
Map and General Construction Plan for Sunnyvale Outfall East from Bayshore Highway to 
500 feet +/- South of El Camino Real, June 16, 1966. 

156. Santa Clara County Flood Control Water District, Project No. 20026, Zone NC-1, Unit 111, 
Map and General Construction Plan for Sunnyvale Outfall East from 500 Feet South of El 
Camino Real to Junipero Serra Freeway, April 4, 1967. 

157. Santa Clara County Flood Control Water District, Project No. 10029, Zone NW-1, Map and 
General Plans. Stevens Creek, July 6, 1974. 

158. Santa Clara County Flood Control Water District, North Central Flood Control Zone, 
Project 20010, Map and General Construction Plan for Calabazas Creek from Pomeroy, 
July 23, 1971. 
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159. Santa Clara County Flood Control Water District, Project No. 20027, Zone NC-1, Unit 11, 
Map and General Construction Plan for Sunnyvale Outfall West from Maude Avenue to 
Bayshore High, June 8, 1964. 

160. Santa Clara County Flood Control Water District, North Central Project No. 13, Zone NC-
1, Map and General Construction Plans of El Camino Real Storm Drain from El Camino 
Real to Calabazas Creek. 

161. Santa Clara County Flood Control Water District, North Central Flood Zone, Project No. 
2010, Map and General Construction Plan for the Reconstruction of Calabazas Creek from 
Railroad to El Camino Real in City of Santa Clara. 

162. U.S. Department of the Interior and U.S. Department of Housing and Urban Development, 
San Francisco Bay Region Environment and Resources Planning Study, Basic Data 
Contribution 52, Map Showing Areas of Potential Inundations by Tsunamis in the San 
Francisco Bay Region, California, 1972. 

163. Santa Clara Valley Water District, Project 1023, Permanente Diversion Topographic Maps, 
Scale 1:1200, Contour Interval 2 feet, November 11, 1969. 

164. Santa Clara Valley Water District, Adobe Creek--Flood Control Planning Study (Aerial 
Photography, Topography and Preliminary Profiles), Scale 1:600, Contour Interval 2 feet, 
1976. 

165. U.S. Department of the Interior, Geological Survey, 7.5-Minute Series Topographic Maps, 
Scale 1:24,000, Contour Interval 40 feet (Supplemental Contour Interval 10 feet): 
Cupertino, California (1968), Photorevised (1968, 1973). 

166. U.S. Department of the Interior, 7.5-Minute Series Topographic Maps, Scale 1:24,000, 
Contour Interval 40 feet: Mindego Hill, California (1961), Photorevised (1968), 
Photoinspected (1973). 

167. U.S. Department of the Interior, 7.5-Minute Series Topographic Maps, Scale 1:24,000, 
Contour Interval 5 feet: Mountain View, California (1961), Photorevised (1968, 1973). 

168. U.S. Department of the Interior, 7.5-Minute Series Topographic Maps, Scale 1:24,000, 
Contour Interval 20 feet (Supplemental Contour Interval 5 feet): Palo Alto, California 
(1961), Photorevised (1968, 1973). 

169. County of Santa Clara, California Department of Public Works, Planimetric Map of the 
County o f Santa Clara, Scale 1:6,000, 1977. 

170. U.S. Department of the Interior, Geological Survey, 7.5-Minute Series Topographic Maps, 
Scale 1:24,000, Contour Interval 5 feet: Mountain View, California (1961), Photorevised 
(1968 and 1973); San Jose West, California (1961), Photorevised (1968 and 1973); Scale 
1:24,000, Contour Interval 20 feet: Milpitas, California (1961), Photorevised (1968 and 
1973); Scale 1:24,000, Contour Interval 40 feet: Cupertino, California (1961), Photorevised 
(1968 and 1973). 
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171. Harl Pugh and Associates, Photogrammetrically Digitized Cross Section, East Little Llagas 
Creek, Confluence With Ronan Channel to Railroad Over-Crossing, Scale 1:6000, March 
10, 1977. 

172. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, Lions Creek, 
Confluence with Miller Slough to 400 feet Upstream of Tatum Avenue, Scale 1:6000, 
March 10, 1977. 

173. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, Llagos Creek 
Luchessa Road to a point 3800 feet upstream of Monterey Road, Scale 1:12,000, October 
27, 1976. 

174. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, Llagas 
Overbank, Luchessa Road to a point 3800 feet upstream of Monterey Road, Scale 1:12,000, 
October 27, 1976. 

175. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, Ronan Channel, 
Confluence with Llagas Creek to U.S. Highway 101, Scale 1:12,000, October 27, 1976. 

176. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, West Little 
Llagas Creek, Confluence with East Little Llagas Creek to Upstream of Llagas Avenue, 
Scale 1:6,000, February 14, 1977. 

177. Santa Clara County, Department of Public Works, Santa Clara County Plat Map, Scale 
1:6000, January 1977. 

178. U.S. Department of Housing and Urban Development, Federal Insurance Administration, 
Flood Hazard Boundary Map. City of Morgan Hill Santa Clara County California, May 31, 
1974, Revised December 12, 1975. 

179. Federal Emergency Management Agency, Flood Insurance Rate Map, City of Mountain 
View, California, Scale 1:9600, Revised February 8, 1983. 

180. U.S. Department of the Army, Corps of Engineers, San Francisco District, Flood Plain 
Information, Coyote Creek, San Francisco Bay to Anderson Dam, February 1970. 

181. Riley and Associates, Prospect Creek Bridge – Plans, undated. 

182. U.S. Department of Housing and Urban Development, Federal Insurance Administration, 
Flood Hazard Boundary Map, Santa Clara County, California (Unincorporated Areas), 
Scale 1:24,000, June 20, 1978. 

183. Santa Clara County, Aerial Photographs, Scale 1”=2,000’, February 7, 1990. 

184. Nolte and Associates, Inc., Photogrammetric Contact Prints, Scale 1:6,000, October 22, 
1990. 

185. Hammon, Jensen, Wallen & Associates, City of Morgan Hill. California Topographic 
Maps, Scale 1”=200’, Contour Interval 2 feet, April 7, 1988. 
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186. Barnes, Harry H., Jr., U.S. Department of the Interior, Geological Survey, Water Supply 
Paper 1849, Roughness Characteristics of Natural Channels, Washington, D.C., 1967. 

187. Chow, Ven T., Handbook of Applied Hydrology, New York: McGraw Hill, 1966. 

188. U.S.  Army  Corps  of  Engineers,  HEC-2 Water Surface Profiles, September 1990. 

189. U.S.  Department  of  the  Army,  Corps  of  Engineers,  HEC-1  Flood  Hydrograph 
Package, Generalized Computer Program, September 1990. 

190. Nolte and Associates, Inc., City of Palo Alto Proposed 100-year Floodplain, Scale 1:3,600, 
May 1998. 

191. County  of  Santa  Clara,  California,  Topographic  Work  Map,  Scale  1:6,000, Contour 
Interval 1 foot, July 1988. 

192. Santa Clara Valley Water District, Uvas Creek Levee, April 1991. 

193. U.S. Department of the Army, Corps of Engineers, Hydrologic Engineering Center, HEC-2 
Water Surface Profiles Computer Program, September 1990, Revised September 1991. 

194. U.S. Department of the Interior, Geological Survey, 7.5-Minute Series Topographic Maps, 
compiled from aerial photos, Scale 1:24,000, Contour Interval 20 feet: Chittenden, 
California, 1955, Revised 1993; Gilroy, California, 1955, Revised 1993. 

195. Santa Clara Valley Water District, Lower Penitencia Creek and Berryessa Creek Flooding, 
1”=2,000’-Scale Map, January 1983. 

196. U.S. Department of the Interior, Geological Survey, Journal of Research, Volume 5, No. 5, 
September-October, pp. 541-545, A Method for Adjusting Values of Manning’s Roughness 
Coefficients for Flooded Urban Areas, H.R. Hejl, Jr., 1977. 

197. Santa Clara County, George Nolte, Inc., County Cadastral Base Maps, July 1986. 

198. Uvas - Carnadero Creek, Map and General Plans, Scale I “= 100’,  Contour Interval 2 feet, 
March 20, 1974. 

199. U.S. Department of the Army, Corps, of Engineers, San Francisco District, Floodplain 
Information, San Benito River Pajaro River to Tres Pinos Creek San Benito Count, 
California, June 1974. 

200. U.S. Department of the Army, Corps of Engineers, San Francisco District, Review Report, 
Flood Control & Allied Purposes, Pajaro River Basin. California, January 1978. 

201. Bissell & Karn, Inc., Civil Engineers, City of Hollister, Scale 1:2,400, Contour Interval 2 
feet, March 19, 1984. 

202. U.S. Department of the Army, Corps of Engineers, Water Resources Support Center, HEC-
2 Water-Surface Profiles, Users Manual, Davis, California, September 1982. 
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203. U.S. Water Resources Council, Hydrology Committee, “Guidelines for Determining Flood 
Flow Frequency,” Bulletin 17, March 1976. 

204. Santa Clara Valley Water District, Guadalupe River Topographic Maps, Scale 1:1,200, 
Contour Interval 2 feet: West Virginia Street to Above Branham Lane (November 7, 1968). 

205. Santa Clara Valley Water District, Plan and Profile, Guadalupe River from Almaden 
Expressway Northbound to Blossom Hill Road, Scale 1:1,200, April 1, 1977. 

206. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, North Morey 
Creek, Confluence with Lions Creek to Morey Avenue, Scale 1:6,000, March 10, 1977. 

207. Harl Pugh and Associates, Photogrammetrically Digitized Cross Sections, South Morey 
Creek, Confluence with Lions Creek to Morey Avenue, Scale 1:6,000, March 10, 1977. 

208. Santa Clara Valley Water District, Project No. 50018, Uvas-Carnadero Topographic Maps, 
Scale 1:1,200, Contour Interval 2 feet: Monterey Road to Miller Avenue, (November 12, 
1969). 

209. Santa Clara Valley Water District, Project No. 3010, Map and Construction Plan for 
Alamitos Creek, Camden Avenue to Alamaden Lake Park, Scale 1:480, September 28, 
1978. 

210. Santa Clara Valley Water District, Report of Planning Study and Environmental Impact 
Report, Alamitos, Lalero, and Santa Teresa Creeks, Draft Report, September 1976. 

211. A. Waananen and J. Crippen, USGS Water – Resources Investigation 77-21 (WRI 77-21) 
Magnitude and Frequency of Floods in California, June 1977. 

212. Santa Clara County, California, Drainage Manual, 2007. 

213. USGS, National Streamflow Statistics (NSS) program, Version 5.12,  
http://water.usgs.gov/software/NSS/, Rolla, Missouri, 2010. 

214. J. Wang, W. Chang and N. Lee, Santa Clara Valley Water District West Valley Watershed 
Hydrology Report, January 2008. 

215. J. Wang, W. Chang, N. Lee, and ADS Consultants. Development of Regional Regression 
Equations to Calculate Flood Quantiles in Santa Clara County, October 2003. 

216. U.S. Army Corps of Engineers – Hydrologic Engineering Center, January 2010, HEC-RAS 
Computer Program – Version 4.1. 

217. U.S. Army Corps of Engineers – Hydrologic Engineering Center, September 2009, HEC-
GeoRAS Computer Program for ArcGIS 9.3 – Version 4.2.93. 

218. U.S. Army Corps of Engineers – Hydrologic Engineering Center, September 2009, HEC-
GeoRAS: GIS Tools for Support of HEC-RAS Using ArcGIS User’s Manual – Version 4.2. 

219. Federal Emergency Management Agency, March 2005, RASPLOT software, Version 2.5. 
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North and Central San Francisco Bay, Final Draft Report, October 2011. Prepared for 
Federal Emergency Management Agency as part of the FEMA Services Group (DHI, Nolte 
Associates and Fugro). 

221. Danish Hydraulic Institute (DHI, 2012). Regional Coastal Hazard Modeling Study for 
South San Francisco Bay, Final Draft Report, September 2012. Prepared for Alameda 
County Flood Control District and Federal Emergency Management Agency, Region IX 

222. National Oceanic and Atmospheric Administration (NOAA).  San Francisco Bay, 
California LiDAR; Classified LiDAR Point Cloud Data.  June-November 2010. 

223. National Oceanic and Atmospheric Administration (NOAA).  Geophysical Data System 
(GEODAS) bathymetric data.  1960-2007. 
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Project Short-term Data Needs, 2003-2005. Unpublished Draft Final Rep., U. S. Geological 
Survey, Vallejo, CA. 267 p 

226. Federal Emergency Management Agency (FEMA, 1988).  Wave Height Analysis for Flood 
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FEMA’s WHAFIS 3.0 Program. Atlanta, GA. 

 

10.0 REVISION DESCRIPTIONS 

This section has been added to provide information regarding significant revisions made since the 
original FIS was printed. Future revisions may be made that do not result in the republishing of 
the FIS report. To assure that the user is aware of all revisions, it is advisable to contact the 
community repository of flood-hazard data. 

10.1 First Revision (February 19, 2014) 

10.2 Second Revision (Month day, year) 

FIS Section 3.3 Coastal Hazard Analyses 

For San Francisco Bay, storm surge, swell-wave and wind-waves were modeled at a 
regional scale using numerical models to deterministically predict water levels and wave 
conditions in the bay. Coastal flooding hazards were then evaluated with one-dimensional 
(1D) transect-based models.  



 

 

200 

The regional modeling of San Francisco Bay was conducted in two phases.  The first 
phase focused on the North and Central Bay and was completed in 2011 (Reference 220).  
The second phase focused on the South Bay and was completed in 2012 (Reference 221).  
Results from South Bay study are used in the coastal flood hazard analysis for all transects 
in the Santa Clara County analysis.  The South Bay study simulated a 53-yr period from 
1956 to 2009 and only modeled the locally generated wind-waves.  The South Bay study 
did not model swell waves because swell from the Pacific Ocean do not penetrate into the 
south San Francisco Bay.  Water level data is provided by the DHI “Surge” model and 
wave data is provided by the DHI “Seas” model. 

The water levels and wave parameters used in the 1D transect-based analyses primarily 
come from the regional hydrodynamic and wave modeling effort for South San Francisco 
Bay (Reference 220).  The water levels from DHI included the effects of tide, storm surge, 
and riverine discharge.  Wave setup, runup, overtopping, and overland wave propagation 
were analyzed for 15 transects along the Santa Clara County coastline. Transects are 
shown on the FIRM panels and depicted in the Transect Location Map (Figure 2). 
Transect profile elevations were based on the National Oceanic and Atmospheric 
Administration (NOAA) 2010 Central San Francisco Bay Area LiDAR, collected June to 
November, 2010, which provides complete coverage of the coastal areas, up to the 16-foot 
(5-meter) elevation contour within the Santa Clara County study area (Reference 222). 
The National Oceanic and Atmospheric Administration (NOAA) managed additional 
LiDAR collection for CCMP in northern San Francisco Bay, outside of the study area for 
this project. 

The same bathymetric data that was used in the regional hydrodynamic and wave study 
(DHI, 2011) was also used for the Santa Clara overland wave hazard analyses:  U.S. Army 
Corps of Engineers (USACE) 2003 dredging surveys, USGS 2005 South Bay bathymetric 
survey, and bathymetric survey data from the NOAA / National Ocean Service (NOS) 
Geophysical Data System (GEODAS).  In areas where the two datasets overlapped, the 
USACE data were given priority. 

Bathymetric information was derived from USACE dredging surveys and 
NOAA/National Ocean Service (NOS) Geophysical Data System (GEODAS) bathymetric 
data.  In areas where the two datasets overlapped, the USACE data was given priority.  
See DHI (2011) for more details on bathymetric data merging and prioritization. 

The bathymetric features of some of the salt ponds were not captured during the 2010 
survey, but are available from an earlier survey completed by the USGS in 2003 and 2004 
(Reference 225).  The point data for the individual ponds were taken along transects 
spaced approximately 100 m apart and interpolated to 25 m bathymetric grids.  The 25 m 
grid files were incorporated into the larger terrain dataset described above and given 
priority in the overlapping areas. 

Overland wave propagation modeling, using FEMA’s Wave Height Analysis for Flood 
Insurance Studies (WHAFIS) model, Version 4 (Reference 226; Reference 227), was 
performed for transects with gently sloping profiles where the prevailing ground is 
inundated by the stillwater flood level alone.  WHAFIS solves the wave action 
conservation equation and incorporates wind-generated wave growth and dissipation by 
marsh grasses.  Rigid blockages to wave growth, such as buildings or rigid vegetation, are 
also included within the formulations.  All fifteen transects were analyzed for overland 
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wave propagation hazards.  Of the fifteen transects, only transect 12 was evaluated for 
wave runup hazards inland along the transect. 

 

Table 14: Transect Data 

Transect 
XY Coordinates 

(Geographic 
Latitude/Longitude) 

Stillwater Elevation (feet 
NAVD 88)1 

Zone BFE 
1% Annual 

Chance 
0.2% Annual 

Chance 

1 37.467676 -122.103152 11.1 12.7 VE 
AE 

11-12 
11-12 

2 37.464220 -122.099355 11.1 12.8 VE 
AE 

12 
10-12 

3 37.447479 -122.110240 11.2 12.8 AE 11-12 

4 37.459903 -122.079290 11.2 13.0 VE 
AE 

13 
11-12 

5 37.462013 -122.086027 11.2 12.9 VE 
AE 

13 
11-12 

6 37.460254 -122.071721 11.4 13.5 VE 
AE 

13 
11-12 

7 37.459571 -122.077747 11.2 13.1 VE 
AE 

13 
11-12 

8 37.459490 -122.062044 11.5 13.9 VE 
AE 

13-14 
12 

9 37.459190 -122.042275 11.4 13.6 VE 
AE 

13 
11-12 

10 37.446759 -122.012724 11.4 13.6 AE 11-12 

11 37.434522 -122.007316 11.4 13.6 AE 11-12 

12 37.459404 -122.040924 11.4 13.6 VE 
AE 

14 
11-14 

13 37.463937 -122.023097 11.3 13.1 AE 11-13 

14 37.468161 -121.964973 11.3 13.1 AE 12-13 

15 37.449043 -121.967764 11.4 13.1 AE 12-13 
1North American Vertical Datum of 1988 
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FIS Section 4.1 Floodplain Boundaries 

For this FIS, new flood zones were developed and mapped for the updated San Francisco 
Bay coastal hazard analysis described in Section 3.3.   Detailed flood hazard boundaries 
along San Francisco Bay were delineated using the NOAA 2010 San Francisco Bay Area 
LiDAR, collected June to November 2010 (Reference 222). 

Areas inundated by stillwater flooding with minimal wave hazard effects were mapped as 
Zone AE and the flood hazard boundary is located at the point where the ground elevation 
equals the stillwater elevation.  In areas subject to wave runup, the flood hazard boundary 
is located at the point where the ground elevation equals the runup elevation, or where 
overtopping occurs, the boundary is located at the inland extent of overtopping.  The Base 
Flood Elevation (BFE) in these areas is rounded to the nearest whole-foot, though the 
boundary is mapped using precision to the tenth of a foot.  Inundation flooding is mapped 
inland to the point where it meets continuous high ground or encounters flooding from 
another flooding source.  Salt marsh berms are not considered barriers to flood inundation 
regardless of height or continuity since they are not structures that are designed for and 
accredited with providing protection from the base flood. 
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