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5.2

Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the sources studied were carried out to
provide estimates of the elevations of floods of the selected recurrence intervals. Base flood
elevations on the FIRM represent the elevations shown on the Flood Profiles and in the Floodway
Data tables in the FIS Report. Rounded whole-foot elevations may be shown on the FIRM in
coastal areas, areas of ponding, and other areas with static base fiood elevations. These whole-
foot elevations may not exactly reflect the elevations derived from the hydraulic analyses. Flood
elevations shown on the FIRM are primarily intended for flood insurance rating purposes. For
construction and/or floodplain management purposes, users are cautioned to use the flood
elevation data presented in this FIS Report in conjunction with the data shown on the FIRM. The
hydraulic analyses for this FIS were based on unobstructed flow. The flood elevations shown on
the profiles are thus considered valid only if hydraulic structures remain unobstructed, operate
properly, and do not fail.

For streams for which hydraulic analyses were based on cross sections, locations of selected cross
sections are shown on the Flood Profiles (Exhibit 1}. For stream segments for which a floodway
was computed (Section 6.3), selected cross sections are also listed on Table 24, “Floodway Data.”

A summary of the methods used in hydraulic analyses performed for this project is provided in
Table . Roughness coefficients are provided in Table 14. Roughness coefficients are values
representing the frictional resistance water experiences when passing overland or through a
channel. They are used in the calculations to determine water surface elevations. Greater detail
(including assumptions, analysis, and results) is available in the archived project documentation.
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5.3

Table 14: Roughness Coefficients

Flooding Source Channel “n” Overbank “n”
East Branch Genzales Slough 0.015-0.040 0.025-0.030
Gabilan Creek 0.030-0.050 0.030-0.100
Gonzales Slough 0.015-0.045 0.015-0.040
Natividad Creek 0.030-0.040 0.010-0.200
Reclamation Creek 0.030-0.040 0.030-0.040
Salinras Creek 0.030 0.045
San Lorenzo Creek 0.030 0.045
Santa Rita Creek 0.030-0.050 0.020-0.060

Coastal Analyses

For the areas of Monterey County that are impacted by coastal flooding processes, coastal flood
hazard analyses were performed to provide estimates of coastal BFEs. Coastal BFEs reflect the
increase in water levels during a flood event due to extreme tides and storm surge as well as
overland wave effects.

The following subsections provide summaries of how each coastal process was considered for
this FIS Report. Greater detail (including assumptions, analysis, and results) is available in the
archived project documentation. Table 15 summarizes the methods and/or models used for the
coastal analyses. Refer to Section 2.5.1 for descriptions of the terms used in this section.

Table 15: Summary of Coastal Analyses

. Date Analysis
Flooding Study Limits | Study Limits Hazard Model or was
Source Fram To Evaluated Method Used Completed
i FEMA Pacific

i Southern Northern San G;lzz%%lg;es

Pacific Ocean giﬂﬁf e étgﬁn?s? 1Spo Wave Runup | Stockdon, DIM, 11/11/2014
Border Border and TAW used
to evaluate
i Runup

5.3.1 Total Stillwater Elevations

The total stillwater elevations (stillwater including storm surge plus wave setup) for the 1%
annual chance flood were determined for areas subject to coastal flooding. The models and
methods that were used to determine storm surge and wave setup are listed in Table 15. The
stillwater elevation that was used for each transect in coastal analyses is shown in Table 17,
“Coastal Transect Parameters.” Figure shows the total stillwater elevations for the 1% annual
chance flood that was determined for this coastal analysis.
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Figure 8: 1% Annual Chance Total Stillwater Elevations for Coastal Areas

T Y

Astronomical Tide
Astronomical tidal statistics were generated directly from local tidal constituents by sampling
the predicted tide at random times throughout the tidal epoch.

Storm Surge Statistics

Storm surge is modeled based on characteristics of actual storms responsible for significant
coastal flooding. The characteristics of these storms are typically determined by statistical study
of the regional historical record of storms or by statistical study of tidal gages.

When historic records are used to calculate storm surge, characteristics such as the strength, size,
track, etc., of storms are identified by site. Storm data was used in conjunction with numerical
hydrodynamic models to determine the corresponding storm surge levels. An extreme value
analysis was performed on the storm surge modeling results to determine a stillwater elevation
for the 1% annual chance event.

Tidal gages can be used instead of historic records of storms when the available tidal gage
record for the area represents both the astronomical tide component and the storm surge
component. Table provides the gage name, managing agency, gage type, gage identifier, start
date, end date, and statistical methodology applied to each gage used to determine the stillwater
elevations.
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Table 16: Tide Gage Analysis Specifics

Managing
Agency of
i Tide Gage Statistical
Gage Name Record Gage Type Start Date End Date Methodology
Monterey NOAA Tide (1240) 11/4/1973 12/31/2009 GEV
(9413450}
Wave Setup Analysis

Wave setup was computed during the storm surge modeling through the methods and models
listed in Table 15 and included in the frequency analysis for the determination of the total
stillwater elevations.

5.3.2 Waves

An integral component of the transect-based TWL analysis is an accurate determination of the
offshore and nearshore wave climate. A continuous 50-year hourly deep-water wave hindcast
was developed by Oceanweather Inc. using reanalysis of historical wind fields. Three nested
model grid components of sequentially higher resolution were used to resolve wave conditions
of varying spatial scales, including basin (global), regional (Northeast Pacific Ocean), and
coastal (California)} grids.

The deep-water dataset was further transformed to reflect nearshore conditions at the edge of the
surf zone in approximately 33-49 feet water depth. The nearshore wave transformation
component was carried out by Scripps Institute of Oceanography (SIO) Coastal Data
Information Program (CDIP) research group in collaboration with BakerAECOM using the SIO
SHELF model. The output from this wave transformation mode! provides the input conditions
for the 1-D transect coastal hazard analysis used to calculate BFEs.

5.3.3 Coastal Erosion

A single storm episode can cause extensive erosion in coastal areas. Storm-induced erosion was
evaluated to determine the modification to existing topography that is expected to be associated
with flooding events. Erosion was evaluated using the methods listed in Table 15.

5.3.4 Wave Hazard Analyses

Overland wave hazards were evaluated to determine the combined effects of ground elevation,
vegetation, and physical features on overland wave propagation and wave runup. These analyses
were performed at representative transects along all shorelines for which waves were expected to
be present during the floods of the selected recurrence intervals. The results of these analyses
were used to determine elevations for the 1% annual chance flood.

Transect locations were chosen with consideration given to the physical land characteristics as
well as development type and density so that they would closely represent conditions in their
locality. Additional consideration was given to changes in the total stillwater elevation.
Transects were spaced close together in areas of complex topography and dense development or
where total stillwater elevations varied. In areas having more uniform characteristics, transects
were spaced at larger intervals. Transects shown in Figure 9, “Transect Location Map,” are also
depicted on the FIRM. Table provides the location, stillwater elevations, and stariing wave
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conditions for each transect evaluated for overland wave hazards. In this table, “starting”
indicates the parameter value at the beginning of the transect.

Wave Height Analysis

Wave height analyses were performed to determine wave heights and corresponding wave crest
elevations for the areas inundated by coastal flooding and subject to overland wave propagation
hazards. Refer to Figure 6 for a schematic of a coastal transect evaluated for overland wave
propagation hazards.

Wave heights and wave crest elevations were modeled using the methods and models listed in
Table 15, “Summary of Coastal Analyses™.

Wave Runup Analysis

Wave runup analyses were performed to determine the height and extent of runup beyond the
limit of stiliwater inundation for the 1% annual chance flood. Wave runup elevations were
modeled using the methods and models listed in Table [5.

108



601

Gl an oGl 8'¥l Gyl o'cl }L'908E20¥ 6¥'2£9.09 L
9l aA g9l LSt &t ol 6.°982pL0¥ 6.'609.09 9
A an T4 £ve b'ee A €e08.L¥L0¥ L0'89¥.09 g
Gl aA LGl g¥l a4 Vel §5'90L5.0% VL'¥2EL09 ¥
0Z an 802 AV 8'61 8'8l 9£'T185.L0¥ 12'/86909 £
Ll aA s'gl ¢l 99l £S5l ¥.'69.9.0¥ 6685909 4
oL an 89l 6'Gl 7’5l £yl OV 2621L0¥ 65712909 !
asueys aoueyn souByD aoueyn I ¥
[BNUUY %Z 0 | [BNUUY %] | [BNUUY %Z | [BNuUY %01
(W)adg | suoz |._ 1088UBI |
(01 sUOZ LN £2AYN 'SISION)
23)) UoljeAd|3 JaJeAA [Elo
{B8AAVN 198)) UOHeAS]S JeleA [Ej0 L S ——

sigjaweled Joasuel] [ejseod i/ ajqel




oLl

A A 9'¢e L'Le ¥0¢e '8l 02902290t 91°'869509 Sl
8l A ¢'6Bl g8l gLl 99l 26'096¥90% €1'616509 ¥l
€e A Sve 6¢C rAr A ¥oe 25°1.0690¥ L1°6/¥909 €l
0Z A A rd 102 L6l g'el O Sre0l0¥ 99208909 cl
9l A 89l ¢ 9l 6'Gl 6'¥l 09FLLLLOY 0851209 Ll
9l = Gl A=) o'Si 1o 4 £2'6.9C.00 ceeLrLO9 01
gl A g'el L'Cl ) A Ll 0.019€.0F 99'609.09 6
¥l A vl g¢cl gel acl 90'689¢.0Y G0°,£9.09 g
30UBYD souBYD aoueyo soueys " ”
[BnUWY %Z 0 | |enuuy %l fenuuy %g | |enuuy %01
Wadd | suoz P98Ues)

(B8AAWN 198}) UOIRABIT JBJEA (€101

(0} 2uoZ LN €8AVYN ‘SISBIN)
£aJeUIPIcOD A'X

panupuod ‘siajoweled J9asuel] [eyseon /| aqel




(33

i an 58l AV 19l al ¥5°21L6250¥ 98'856009 ez
a4 IA §'ze 0Lz 7oz 681 08181550 €6°LEZL09 ze
¥l = 9yl £¥l bbl o'¢l 06'698£501 LE¥P2L09 ¥4
Gl 3A 06 gL vyl LEL 88 091 ¥S0% 1£°L50Z09 0z
Sl A 8'6l Z'Sl 6¥l ) 90°'891550% §1°92/209 6l
9l aA g1l «5'91 86l g8¥l 7T'2.6550% 6¢'L22£09 8l
€2 =1 L'¥e o 8’12 102 ¥6221 250 89°148€09 Ll
rd =N §'ve 9'zz 81z 661 §1°625090V 8692509 9l

aoueyn aoueyd SoUBYD aoueyd A .
[BNUUY %Z 0 | 1BNUUY %] | [BNUUY %Z | [Bnuly %0}
(w349 | suoz : pt=110 T
{0l duozZ WL1N £8AVN 'SIv18)
,(BBAAVN 198}) UoheAs|T Jeiep (BjoL )
S$81BUIRI00D A'X

panuRuo? ‘siajolieled }o0asuel] [ejseos L} 2|qel




425

L an an 0Ll 80l ] 11°669ZS0¥ 00020665 Ie
8l an 58l Z'8l L8l 91l S'829Z50% 65980665 0
4! aA LEL 611 AN €0} Z0°962ZS0Y 08'91 2665 Y4
ol an 20l v'ol rAN]) 26 G5 906 L50¥ 95'£0./666 8z
6 an £6 0'6 68 98 12920250V TAATT T 2
4 aA ) ai L'EL ]! 86°Z68150% Y ZL665 9¢
el A el 0'€l 8zl ) v2'0.8150% 60°656665 T4
Ll E zZ8l A 691 26l 69 969250 05'802009 ¥z

asueyn aosueyn aoueyn aouBYy) i "
[BNuUY %Z 0 | [BNUUY %) | [enuuy %z | [Bnuuy %0l
(349 | suoz _ 108sURIL
(0} suoz W1nN £8AVN ‘siSjeN)
,(88CAAVYN 198)) LonBAS|T JBiBM [EI0L h
$9]JBUIPI0OD A'X

panupuod ‘slejeweled Joasurl] [e}SE0) i /| Iqel




£l

gl aA 8ol LGl zZsl () €€ JSPPSOP 6£'898965 BE
gl 3A 08l gal 9’6l Tyl 2L 6¥6ES0P T8 LLELBS 8¢
9l A 99l g'Gl ¥l Sl 20°LEBESOY 96'61E.65 18
1z 3A z8e (NFFA 99z 162 82 ¥E9ES0Y £8'89//65 o
ol 3aA §'91 LGl £Gl £l 8¢°19€E50¥ 96'/5€865 ge
A% an §'2¢ g'Le r'Le L'0E 96°192£S0Y 05'99v965 e
ol aA ¥'ol 8'Gl GGl L'bl £2 0£0€50¥ 12511968 ee
£l aA 8El Tl Lel STl L2 L062S0% L' 988866 e
aoueYyH asueyn aaueyn aoueyn A .
[ENUUY %Z 0 | [ENUUY %] | [eNuUY %Z | [BRUUY %0)
(W) 34a | suoz ] J0OSURLY
{01 Su0Z W1N £8AYN ‘siolel)
35} UOIleAD|q Joje O
,(BUAYN 193)) UoHEAI|T Jajep [ejo L TG |
= ’ 1

panuiuod ‘sidjauleled 199suel] |ejseon

121 3jqel




1473

9z =N FA T4 9'e?d 6'le 102 oF S¥.L0S0V G6'8¢c12hS VA4
yrA 3A g8'6¢C £lc £9c¢ 6'€¢ L0'9B0ESOY 6.¢9CEBS oy
61 E A4 481 o'sl §'9l LS VEVESOY 6% I5E65 Gt
8l A 6l 28l FAVA" col 66" L EYPSOT L LLOYES 144
6i A o’Le 6'8l 08l €9l 69'8€CSS0Y 69'8ZFF6S 1544
ge AA 1'8¢ 18 74 £'ee 902 L¥'619550F LZ'68C56S [44
ol A 08l «5°91 66l oFi 290rLSs0¥ 6 '€FEO6S (34
Ll JA 98l 86l 08l (4 FASRTAL] 410 4 G 99965 1) 4
aoueyn asuRyD 20uBYD eouBYyD A ¥
[EnUUY %20 | [enuuy %] [BRUUY 92 | |enuuy %01
(W) 338 | suoz Joosuel|

L(88AAVN 108)) UoieAs|3 JSjEA [BI0L,

(01 auoZ WLN £8AWN 'S1e}o)
83]euUIploo) A'X

panunues ‘sidjeuwieled J0asuel] [€3se0) /| ajqel




Sl

¥ A ¥LE L'¥2 l'e €Ll 60°6829¥0F Sl '¥/2G6G 51°]
Gl A 6Ll Gl Sl l'cl 00 ZLvoF0v ¢8'8¢0565 14}
6¢ an Zve 6'82 802 L'2e 98°5¥So¥ 0 9L ¥0vPes £g
£e B 9'/e A 2'0¢ 'oe ¥ 1#59r0Y G LL0VES [4
pra A rAl A 6'92 £'G6e 612 00°/68940¢ 85618269 1S
6t A A 4 5’6 0'g8e [ 4 89°L89.¥0F 9¢'G.lG165 s
Ge A 692 gve 8'ce Gg'le ¥E 265670 L' LPOLES 6¥
[ an g'¢e g2'ie 0'le 2’6l 81°9.86t0F 95°0L816G 8
2aURYS aouByD 20ueYy) aouByD A .
[BNUUY %Z'D | {BnuUuY %] [enuuY %Z | 1BNUUY %0L
(W) 349 auoz Joasurl |

,{88AAVN 108)) uoneAs|3 18I [BJO L

(0L U0z WLN £8AYN 'SISION)
$3JeuIplood A'X

panunuo? ‘sisjoweled Joasued] [€JSe0D :/| a|qel




9Ll

0¢ 3A L'LZ 1'6l g8l 8Ll 6S°0¥6CY0Y G6'819566 £9
Ll A 28l L g9l 8¢l clLevLEYOY 09°€..565 9
ec A 16 9l 0’92 a'¥e 08 ¥S8EFOY B62°6.£56% 19
e A 2'8¢ 8'9¢ L'9¢2 cve 80'aG6E 0V 9G°9LEGBS 09
8l aA gle g8l ¥l ¥Gl SLSLSHAOY 8 PP056S 69
¥e A 0'ce g'ee ¢'le L9l ¥e LRI GOV 10°2e¥S6S 85
e aA A4 ¢'ee '8¢ rAl ¥4 ey LivabOr 91°06¥569 FA
gl A 691 26l ¥'Gl 1 4 LE¥885¥0YF L1 06ESES 9g
sauByy 3oueyn aoueyy souey) o »
[BNUUY %2 0 | [BNUWY %] [enUUY %2 | [enuuy %01
(W) 349 | suoz _ _ 1oesuel]

,(88QAVN 108)) UoRAS|T J81EAA [B10L

(01 BuUOZ LN £8AVN 'S481oN)
§3]BUIPIOOD A'X

Panujuod ‘siajellrIed 1DasURI] |B}SBOD (/| d|qel



L1

£C A 8T AT A g'le £el CC'E9EST0Y o1'v92.65 L.
> aA g'ge FA g'ac 6'¢¢ 81265620 00'2.€985 0L
e A 662 g'te 6¢ce 802 026951 E0Y 0€°00096% 69
(57 A L0y 90r oy 9°6¢ £0'86ZEE0Y 88'¥8096S 89
144 aA L'ES (844 v or g'zce 86'9C.L/80Y LL'6G016S 49
9¢ A G'6¥ l'gg o'Le gL L¥'6900t0Y S9°0B8E6S 99
0z A 502 1’86l €6l €8l 8% SPS0POT €269 9
6l A 0'0¢ L'61 '8l 9Ll GO'SL62Y0T 18°'6¥C565 ¥9
asuByD aosuByD aouey) 30%UBYH A .
[EnuUUY %2 0 | [enuuy %) [BNUUY %2 | lenuuy %01
() 349 suoz - ” Joasuel |

L(BBAAVN 193)) Uoneas|3 Jsjem |ejol

(01 2u0Z WLN £8AVN ‘sialapy)
S9BUIPI00D A'X

panujuo? ‘sisjaweled Joasuel] [€}Seo) (/| a|qel




8L1

474 A 0'Le 00e G'6l c'8l 99'652900% L4°099519 6.
Le A g9t L£0¢ g'g¢e 6'¢€C €6'629900% £2°8GGE1L9 8.
e A o'Le ¥'¥e (A4 1’81 80°029800F ¢c’'0eee09 L
LE 3A 6'8¢€ 9'0¢ 9.2 oece 05°Svv0LO¥ €T 19¥509 9/
0¢ A 0ce ¥'0¢ 2’6l 1’8l LA 2ZESSLOY €0°€901L09 Gl
L2 A cot 192 FATA g'Le 91'9E6910% 22'982666 [Z2
og A rA i ¢ 0t ¥'8ec B¢ ¥0'86¥610F cr'8.L6.6G €l
8¢ A ¥'LE o'ge 2'9¢ gte ¥o' L9l cZ0f B6E'8CE86S [4i
aouBys soueys aoueys asueysn N "
[enuuy %z'0 | enuuy %) fenuuy %g | lenuuy %01
(W3adg | suoz 1esuBI |

,(88CAVN 198)) uoneAs|] JsjeAq B10

(01 suoz W1n €8AYN ‘si9BW)
S]BUIPIOOD A'X

panupuo? ‘sisjaweled jJoasuel] [e)seos /| ajqel




6l

rAx an Ly gze G'62 0¥z 2.'2l88/6¢ 98'€819€9 8
8L A 06l 61 ¥l L9l C9'GCE I BEE 96'9¥55E9 a8
6l AA £ee ¥el £8l L8l ' 865¥86E A R VA% 1]
0Z an 0'icg g6l 681 cLll L6'296G86E 898109 4]
4 A V22 1'EC Lle 681 8€'016./86¢€ g6'91£/¢29 £e
€ 3A 6'LY 6°0¢ g'pe €62 L6 SBETHHE 69°¥0Z529 z8
A4 A 6'9¢ 2’2 102 0Ll 8E°E6£966¢ 19816229 18
214 A g£ee 0'ge A TA 1'¢¢ 00'/G6666E ¥'8G2029 08
sousyn asueyn aouByy aouey) A "
[BNUUY %2Z 0 | [enUUY 9%l [BNUUY %Z jenuuy 9,01
(4) 348 | suoz _ yosuR|

,(BBAAWN 199}) UONEARI I8 [BJO L

(0} duozZ W1N £8QYN ‘sislal)
S9JBUIPICOD A'X

panuguos ‘siajoweled Jo9suel] [B}SE0)

121 alqeL




ir4}

00} SOYM JSRIEBU BU) O} UMOP WIS

3y} uo 349 ay} Bulpunol Ul paYNSal 100} B Jo SYIPRIpUNY Sy O} SHNSaJ JO LoIsPald — JOO4 B JO LJUS) JSaIBaU By} O} PSPUNOI UBDY SeY BN[eA,
8861 JoO Wnleq |e0IUaA UBILBLWY YHON,

€2 =N ¥'6Z 92z g1z 68l 9/'9€Z£96¢ 86'2v9/9 €6
51 A 26l X4 5yl o€l LO'L¥L 296E 99°S0¥EYD z6
¥Z an ¥¥z 6'€Z R 922 G9'/96896€ 9’68219 L6
v an €9z §'ee A 002 86'¥801.6¢ 8F'2E16£9 06
4 El 5T FN YA vz 0z 08'20PPL6€ VL P9GLE9 68
0Z =)\ 91z 6'6L 184 ¥li 22 ¥899.6¢ 19°€829£9 28
adeysn asueyn aaueyn 20uUBYD 0 «
[BNUUY %2Z°0 | [BNUUY %} | [BNUUY %Z | [enuuy 9%0]
(3) 349 | suoz _ | joesueiy
(01 8UOZ NLN £8AVN ‘siolel)
294) Uoneas|y Jele o}
(88CQAVYN 189)) UoneAs( Jajeps jejoL e —

panunRuoI ‘siajawelded }09suel] [eJseon (/| dqel




Lcl

PalUlld 10N [SUBd «

HTTS8T ‘H¥S.T
‘*HESLT ‘HTBLT ‘HLLLT 'HYTST 'HETST ‘HZTST ‘HTTST ‘HEOST
‘HTOST ‘HZ8YT ‘HY¥ZT 'HEVYZT 'HEETT ‘HBTTT ‘HOZTT ‘HLO0CT
‘H7660 ‘HEGBO ‘H.LB860 ‘HBLE0 ‘HBLB0 ‘HLS60 ‘HIS60 ‘HZS60
‘HETLO ‘HTTLO ‘HZ690 ‘HY890 ‘HZ890 ‘HIBIO ‘HI6F0 'HEBYO

‘HLLY0 ‘HOZEO *HBTED 'HITED ‘HYTED *HZTED 'HBOED ‘HLOEO -

‘H90€0 ‘HYOEOD ‘HEOEO 'HZOEO ‘HTHTO ‘HESTO 'HBBTO ‘HL8TO

‘HEBTO 'HTBTO 'HBLTO ‘HBITO ‘HYITO ‘HBI00 'HIY00 ‘HBS00
-S1J3SNVHL H1IM STINVd

dew uciea07 posuBilL

AVY90Ud JONVINSNI A00T4 TYNOILYN

€861 Wwnjeg uesuswy YLoN
‘YUON (| QUOZ JOJBDID SSIOASSURI] [ESIBAIUN

:uonoaloig depy
008'sl 00}'vL 00¥'6 00L'v 05€'T O z

JECEL . -a—— e e

815961 109 £v0'8 = oI T

¥O.L¥I0T ALNNOD

Yoa4) 040f |7

River Overbank

d2a1y o4l

S

A2a47)
uodun)
udjassor
Pe
@, oL ..‘ll
v\ A

o R

(Y |
9 o¢\a¢\——

LY » "
e, ,.
o\¢
o 4 -

upaa() oyiond

depy uonesoT jo0asues) g aianbiq



¢cl

pPaluUlid 10N [BUBd

HTT8T ‘HY8.T
‘*HESLT ‘HTBLT ‘HLLLT ‘HYTST ‘HETST ‘HZTST ‘HTTST ‘HEOST
‘HTOST 'HZ8YT ‘HY¥CT 'HEPET ‘HBEZT ‘HBZZT 'HOCZT ‘HLOZT
‘Hr660 ‘HEB60 ‘H.L860 ‘HEL60 ‘HBLE0 ‘HLGB0 ‘HISE0 'HZG60
‘HETLO 'HTTLO ‘HZB90 ‘HY890 ‘HZ8I0 ‘HIBI0 ‘HI6Y0 'HESYO
‘HL.p0 ‘HOZEQ 'HBTED ‘HITED 'HPTEOD ‘HZTED 'HBOED ‘HLOED
‘HO0ED ‘HYOE0 'HEOEOD 'HZOED ‘HTHTO ‘HB8TO ‘HBSTO ‘H.LB8TO
‘HEBTO ‘HIBTO ‘HELTO 'HBITO ‘HIITO ‘HBI0O ‘HO900 ‘HBSOO

‘S1J3SNVYHL HLIM ST3INVd

d 307 3

SURLL

IAVHO0Ud JINVENSNI no,o._“_ TVNOILYN

€861 WNeq ueouswy YuoN
UUON (| 2UCZ JoJedJs|y SsloAasuel| |eSIaAILN

:uonoalolg dew
00Z'1L 00v'8 009'G 008'Z 00¥'} © z

JeERl  ee— = e

299'65:T

W ZLEy =YouT |

HO1VI01 ALNNOD

up22(0) J1fi1on g

¢ ~
U4 * N
.
’
s \\\ /-~/||.| -
e ’
@ i -
©) !
: .
\
0 s’
¥ \\vr
' \\ -
] 4 ’

@

dey uoneoso }oasuel] g aunbiy



oA

pajuiid 10N [suUed »

HTT8T H¥8.T
‘xHEBLT ‘HT8LT 'HLLLT ‘HFTST ‘HETST ‘HETST ‘HTTST ‘HEOST
‘HTOST ‘HZ8YT ‘HYYTT ‘HEYET ‘HBEZT ‘HBZZT ‘HOZZT ‘H.LO0TT
‘H¥7660 'HEE60 'HL860 ‘HE.60 'H8L60 ‘HLS60 ‘HIS60 ‘HZSE0
‘HETLO ‘HTTLO 'HZ690 ‘HIP890 ‘HZ890 ‘HTBI0 ‘HI6Y0 ‘HESYO
'HLL¥0 'HIZEO0 'HBTED ‘HITED ‘HPTED ‘HZTEOD ‘HBOED ‘HLOED
H90€E0 ‘HYOED ‘HEOED ‘HZOED ‘HTBTO 'HE8TO ‘HE]TO ‘HLRTO
‘HESTO 'HIBTO ‘HE.LTO ‘HBITO ‘HY9TO ‘HBI00 ‘HO900 ‘HBSOO0

:S103SNVYL HLIM STINVd

4

207 095Ul

AV4O0dd JINVHNSNI 0074 TYNOILYN

HOLVOO0T ALNNOD

£86) wnieq ueduawy YUoN
‘ULON Q1 2U0Z JOJEDIB|N 9SJ9ASSURI] [ESIBAILN

‘uonsiold depy
000'09 000's¥y 000'0€ 000'GL00G'L O z

el - e— s g

0.0'12€'1

wa,06L'9z - out |

0295

-]

¥2a.47) UOSIDY

YoInoy oroupuag Uvg

Y2247) 42dADL] P21

ubad() 2f1ong

dep uoneso joasuel] :g ainbig



5.4  Alluvial Fan Analyses
This section is not applicable to this Flood Risk Project.

Table 18: Summary of Aliuvial Fan Analyses
[Not Applicable to this Flood Risk Project]

Table 19: Resuits of Alluvial Fan Analyses
[Not Applicable to this Flood Risk Project]
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SECTION 6.0 - MAPPING METHODS

6.1

Vertical and Horizontal Control

All FIS Reports and FIRMs are referenced to a specific vertical datum. The vertical datum
provides a starting point against which flood, ground, and structure elevations can be referenced
and compared. Until recently, the standard vertical datum used for newly created or revised FIS
Reports and FIRMs was the National Geodetic Vertical Datum of 1929 (NGVD29). With the
completion of the North American Vertical Datum of 1988 (NAVDS88), many FIS Reports and
FIRMs are now prepared using NAVDS8B as the referenced vertical datum.

Flood elevations shown in this FIS Report and on the FIRMs are referenced to NAVD88. These
flood elevations must be compared to structure and ground elevations referenced to the same
vertical datum. For information regarding conversion between NGVD29% and NAVDS88 or other
datum conversion, visit the National Geodetic Survey website at www.ngs.noaa.gov, or contact
the National Geodetic Survey at the following address:

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

Temporary vertical monuments are often established during the preparation of a flood hazard
analysis for the purpose of establishing local vertical control. Although these monuments are not
shown on the FIRM, they may be found in the archived project documentation associated with the
FIS Report and the FIRMs for this community. Interested individuals may contact FEMA to
access these data.

To obtain current elevation, description, and/or location information for benchmarks in the area,
please contact information services Branch of the NGS at (301) 713-3242, or visit their website at
WWW.1ES5.n0aa.gov.

The datum conversion locations and values that were calculated for Monterey County are
provided in Table 20.

Table 20: Countywide Vertical Datum Conversion
[Not Applicable to this Flood Risk Project]

A countywide conversion factor could not be generated for Monterey County because the
maximum variance from average exceeds (.25 feet. Calculations for the vertical offsets on a
stream by stream basis are depicted in Table 21.
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Tabhle 21: Stream-Based Vertical Datum Conversion

Fiooding Source

Average Vertical Datum
Conversion Factor (feet)

Arroyo Seco 2.99
Calera Creek 2.91
Canyon De! Rey {also know as Arreyo Del Rey) 2.80
| Carmel River 2.82
Carmel! River South Highway 1 Overbank 2.75
Carmel River North Highway 1 Overbank 2.75
Carmel River Hacienda 277
Cammel River Schutte Overbank 2.82
Carmel River Garland Ranch 2.86
Castroville Bouievard Wash 2.74
Corncob Canyon Creek (to include Overflow) 272
East Branch Gonzales Slough 3.01
El Toro Creek 2.89
Elkhorn Slough 274
Gabilan Creek 2.75
Gonzales Slough 3.01
Harper Creek 2.93
Josselvn Canyon Creek 2.74
Natividad Creek 275
Pajaro River 271
Pine Canyon Creek 3.02
Reclamation Ditch 277
Salinas River (including Salinas River Overbank) 2.80
Salinas River (near King City) 299
Salinas River (near San Ardo) 3.14
San Benancio Guich 295
San Lorenzo Creek 2.99
San Miguel Canyon Creek 2.73
Santa Rita Creek 272
Tembladero Slough 2.70
Thomasello Creek 2.72
Watson Creek 2.94
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6.2

6.3

With the exception of the Corncob Canyon Creek Overflow as noted in the above table, a single
conversion factor of 2.77 feet was used for all static elevations.

Base Map

The FIRMs and FIS Report for this project have been produced in a digital format. The flood
hazard information was converted to a Geographic Information System (GIS) format that meets
FEMA'’s FIRM database specifications and geographic information standards. This information is
provided in a digital format so that it can be incorporated into a local GIS and be accessed more
easily by the community. The FIRM Database includes most of the tabular information contained
in the FIS Report in such a way that the data can be associated with pertinent spatial features. For
example, the information contained in the Floodway Data table and Flood Profiles can be linked
to the cross sections that are shown on the FIRMs. Additional information about the FIRM
Database and its contents can be found in FEMA’s Guidelines and Standards for Flood Risk
Analysis  and Mapping, www.fema.gov/guidelines-and-standards-flood-risk-analysis-and-
mapping.

Base map information shown on the FIRM was derived from the sources described in Table 22.

Table 22: Base Map Sources

Data Data
Data Type Data Provider Date Scale Data Descnphon
Digital . . Coastal California LIDAR and Digital
Orthophoto Semvices 20l Imagery
Center
- us
Digital
Departmentof | 2010 * NAIP Imagery
Cithopiicld Agriculture
Association of
Political Monterey Bay * - .
Boundaries Area 2004 Municipal and county boundaries
' Govemnment
Transportation U.S. Census 2009 * TIGER/Line shapefiles of
Features Bureau transportation features
Public Land us.
Survey System Geological 1993 * Monterey County PLSS data
(PLSS) Survey
California
Public Land Resources . .
Survey System Agency 2004 * E::(Ijl: conservation and Trust
(PLSS) Legacy
i Project

Floodplain and Floodway Delineation

The FIRM shows tints, screens, and symbols to indicate floodplains and floodways as well as the
locations of selected cross sections used in the hydraulic analyses and floodway computations.
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For riverine flooding sources, the mapped floodplain boundaries shown on the FIRM have been
delineated using the flood elevations determined at each cross section; between cross sections, the
boundaries were interpolated using the topographic elevation data described in Table 23. For each
coastal flooding source studied as part of this FIS Report, the mapped floodplain boundaries on
the FIRM have been delineated using the flood and wave elevations determined at each transect;
between transects, boundaries were delineated using land use and land cover data, the
topographic elevation data described in Table 23, and knowledge of coastal flood processes. In
ponding areas, flood elevations were determined at each junction of the model; between
junctions, boundaries were interpolated using the topographic elevation data described in Table
23.

In cases where the 1% and 0.2% annual chance floodplain boundaries are close together, only the
1% annual chance floodplain boundary has been shown. Small areas within the floodplain
boundaries may lie above the flood elevations but cannot be shown due to limitations of the map
scale and/or lack of detailed topographic data.

The floodway widths presented in this FIS Report and on the FIRM were computed for certain
stream segments on the basis of equal conveyance reduction from each side of the floodplain.
Floodway widths were computed at cross sections. Between cross sections, the floodway
boundaries were interpolated. Table 2 indicates the flooding sources for which floodways have
been determined. The results of the floodway computations for those flooding sources have been
tabulated for selected cross sections and are shown in Table 24, “Floodway Data.”

Certain flooding sources may have been studied that do not have published BFEs on the FIRMs,
or for which there is a need to report the 1% annual chance flood elevations at selected cross
sections because a published Flood Profile does not exist in this FIS Report. These streams may
have also been studied using methods to determine non-encroachment zones rather than
floodways. For these flooding sources, the 1% annual chance floodplain boundaries have been
delineated using the flood elevations determined at each cross section; between cross sections, the
boundaries were interpolated using the topographic elevation data described in Table 23. All
topographic data used for modeling or mapping has been converted as necessary to NAVD 88.
The 1% annual chance elevations for selected cross sections along these flooding sources, along
with their non-encroachment widths, if calculated, are shown in Table 25, “Flood Hazard and
Non-Encroachment Data for Selected Streams.”

Table 23: Summary of Topographic Elevation Data used in Mapping

Source for Topographic Elevation Data
Flooding Contour
Community Source Description Scale interval RMSE; | Accuracy, Citation
LiDAR OPC/
Santa Cruz Pacific USGS 2009- USGS, 2009-
County i Qcean 2011 & BATH I 21t N/A N/A 2011
' NOAA
Aero-
. . Topographic ) Geodetic
Marina, City of Alt Sources maps 1:.2,400 21t N/A N/A Corporation,
1979
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Table 23: Summary of Topographic Elevation Data used in Mapping, continued

Source for Topographic Elevation Data

Flooding Contour
Community Source Description Scale interval RMSE, | Accuracy, Citation
Monterey
County Flood |
Del Rey Oaks, Topographic ) Control and
City of All Sources maps 1:4,800 10 ft N/A N/A Water
Conservation
District, 1977
Monterey, City T;Tpgsraa?:llc City of
! All Sources . 1:1,200 2 ft N/A N/A Monterey,
of aerial 1975
photographs
Ctt Water
. Topographic Engineers,
‘I:r}_orﬁzaetye/;ec ity Monterey maps and 1:1,200 2t N/A N/A Inc. 1975; Ott
Cc’Junty Y Bay aerial 1:4,800 4 ft Water
photographs Engineers,
inc., 1983
: . Harl Pugh and
Monterey Aerial 1:6,000 :
County All Sources photographs 1:12,000 N/A N/A N/A Ass:;;%tes,
Mont T R D vmant of
onterey opographic ) epartment o
County All Sources map 1:6,000 10 ft N/A N/A the Interior,
1:12,000 1948
Harper Creek James W.
Monterey and San Topographic ) Sewall
County Benancio maps 1:2,400 5t NIA NIA Company,
Gulch 1977
Ot Water
Pajaro River | Topographic Engineers,
Monterey and maps and ) Inc., 1983;
County Thomasello aerial 1:4,800 4ft NIA NIA Spink
Creek photagraphy Corporation,
1978
USGS 7.5- u.s.
Monterey . .
el Reclamation minute ) Department of
g%n:)tfy. Salinas, Ditch Quadrangle | 1:24,000 N/A ey I the Interior,
map i 1947

BFEs shown at cross sections on the FIRM represent the 1% annual chance water surface
elevations shown on the Flood Profiles and in the Floodway Data tables in the FIS Report.
Rounded whole-foot elevations may be shown on the FIRM in coastal areas, areas of ponding,

and other areas with static base flood elevations.
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