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Mean Sea Level Beach Width® (m)

Survey Transect Designation

Date 249+30 | 311+22 | 318+30 | 333+30 | 350+71 | 378+29 | 423+89
May 1963 | 36.6" | 17.70 | 21.0 | 289® | 3300 | 3360 | 7120
Jul1964 | 40.1© | 227® | 3320 | 299 - - -
Oct1966 | 488" | 246" | 334© | 307® | 354® | 220© | 5800
Apr1969 | 6320 | 346" | 475D | 404© | 404D | 2520 | 436"
May 1973 | 88.6™" | 464D | 4900 | 40.1™ | 49.00 | 1920 | 3450
Dec 1978 | 833" | 61.6™ - - 3740 | 296" | 5500
Jun1979 | 113.8@ | 744 - - 5190 | 4230 | 676"
Apr1982 | 825 | 553W | 573M | 489®M | 442® | 195® | 703
Jan1983 | 840" | 544® | 584® | 534WM | 4360 | 2620 | 69.50
Feb 1992 89.3 58.3 - - 61.4 11.9 82.1
May 1992 96.4 61.6 - - 58.3 14.3 75.1
Nov 1992 93.5 54.1 - - 56.4 13.7 81.0
May 1993 84.5 57.9 - - 56.1 13.0 65.5
Oct 1993 92.6 68.0 - - 67.0 26.4 72.9
Apr 1994 90.0 66.2 - - 62.5 30.4 76.0
Oct 1994 100.7 69.7 - - 73.6 33.6 89.5
May 1995 83.6 60.2 - - 54.3 19.7 69.5
Nov 1997 | 93.6@ | 88.6? - - 56.1@ | 157® | 83.6@
Mar 2002 78.1 60.2 6731 | 66.0" 57.7 20.7 96.4
Oct2005 | 859% | 6349 | 705 | 793 | 6219 | 361% | 12029
Mar2006 | 7129 | 6469 | 641 | 6759 | 5369 | 2239 | 11139
Jan 2007 86.8 70.3 85.9 66.6 54.1 23.9 110.5
May 2007 84.7 76.2 86.1 61.9 48.9 27.8 106.9
Oct 2007 91.0 85.5 82.7 72.3 54.8 41.1 113.3
May 2008 74.5 86.3 93.5 46.8 42.6 21.3 108.8
Oct 2008 87.1 87.1 93.5 80.5 57.2 26.4 106.6

Notes: " Beach profile data generated from TIN model

@ Beach profile data interpolated at 15.24 m (50.0 ft) intervals
©) Beach profile data generated from LIDAR with a TIN model, topography only
® Mean Sea Level (MSL) lies 0.79 m above NAVDS88 datum

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring 2008 Annual Report

Transect 249+30
200
Stage 1 Stage 4 Stage 7 Stage 8 Stage 9 Stage 10 Stage 11
3.1 mil m* 1.7 mil m* 1.3 milm® 2.0 mil m* 1.4 mil m* 1.2 mil m* 1.7 mil m®
175
150
125

100 r\\ .
N /\J \'/M\/\/\/J\f

50 'ﬁ,f”f*

MSL Beach Width (m)

25
= Surside-Sunset Nowrshment
g 0+ttt
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring 2008 Annual Report

Transect 311422

200

Stage 1 Stage 4 Stage 7 Stage 8 Stage 9 Stage 10 Stage 11
175 3.1 mil m* 1.7 mil ¥ 1.3milm® 2.0 mil m® 1.4 mil m* 1.2 mil m® 1.7 mil m®
150
125
100

75 /\ IM

) /
25 fv

= Surfside-Sunset Nourishmernt
1 o B B e e S B —

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year

MSL Beach Width (m)

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring 2008 Annual Report

Transect 318+30

200

Stage 1 Stage 4 Stage 7 Stage 8 Stage 9 Stage 10 Stage 11
175 3.1 mil m* 1.7 mil m* 1.3 milm® 2.0 mil m® 1.4 mil m° 1.2 mil m® 1.7 mil o
150
125
100

. r
2 f

= Surside-Sunset Nourishment

0 5 e B B B 5 E—
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

MSL Beach Width (m)

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring 2008 Annual Report

Transect 333+30

200

Stage 1 Stage 4 Stage 7 Stage 8 Stage 9 Stage 10 Stage 11
175 3.1 mil m* 1.7 mil ¥ 1.3milm® 2.0 mil m® 1.4 mil m* 1.2 mil m® 1.7 mil m®
150
125
100

MSL Beach Width (m)

50 +dkffijq*#FJ#f#f#,;,,4"’_—PP_P_F——PP_PPP———P——PP*Kff LﬁAJ
= Suside-Sunset Nourishment

0+t ey |
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

25

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring 2008 Annual Report

Transect 350+71

200

Stage 1 Stage 4 Stage 7 Stage 8 Stage 9 Stage 10 Stage 11
3.1 mil m* 1.7 mil ¥ 1.3milm® 2.0 mil m® 1.4 mil m* 1.2 mil m® 1.7 mil m®

175

150

125

100

75

25

MSL Beach Width (m)

= SuHside-Sunset Nowrshment
0 —_— f  ——t
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring

2008 Annual Report

Transect 378+29

200

175

Stage 1 Stage 4
3.1 mil m° 1.7 mil m®

Stage 7 Stage 8 Stage 9 Stage 10 Stage 11
1.3 milm® 2.0 mil m® 1.4 mil m* 1.2 mil m* 1.7 mil m*

150

125

100

75

MSL Beach Width (m)

50

25 \ >

B

’ +———rt+———i

VAN \JAWA“A

= E.'u.rfs.'de Sunset Nounshment

1960 1965 1970

1975 195ﬂ 1935 199ﬂ 1995 Eﬂﬂﬂ 2005 2010
Year

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring

2008 Annual Report

Transect 423+89
200
Stage 1 Stage 4 Stage 7 Stage 8 Stage 9 Stage 10 Stage 11
175 3.1 mil m° 1.7 mil m® 13 milm® 2.0 mil m® 1.4 mil m* 1.2 mil m* 1.7 mil m®
150
£
K
EE 125
= /ff/x“¢\*
S 100
Ly~
3 v
=
25
= Sualde-Sunset Mowrishment
s +———————— — — i — P
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Year

2010

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring 2007 Annual Report

APPENDIX 2-D. SEDIMENT VOLUME DATA

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring 2008 Annual Report

Subaerial Volume ® (m*m)

Survey Transect Designation

Date 249+30 | 311+22 | 318+30 | 333+30 | 350+71 | 378+29 | 423+89
May 1963 40" 28 500 64" 330 350 1650
Jul 1964 45" 261 g2 74 M - - -
Oct 1966 80" 181 69" 550 300 19M 1280
Apr1969 | 131" 66" 1140 g7 430 10" 8o
May 1973 | 231® | 111® 1470 103 90" 10" 68"
Dec 1978 | 206" 138 - - 69" 68" 96"
Jun1979 | 209® 146" - - 96" 24 M 1310
Apr1982 | 217% 1510 1790 1390 770 120 189
Jan 1983 | 2270 1370 179 140 720 200 156"
Feb 1992 246 153 - - 116 1 214
May 1992 259 148 - - 107 3 217
Nov 1992 262 142 - - 104 1 224
May 1993 246 151 - - 110 1 195
Oct 1993 245 153 - - 119 9 198
Apr 1994 253 170 - - 113 10 212
Oct 1994 250 173 - - 124 14 219
May 1995 244 155 - - 107 7 194
Nov 1997 | 233® | 294@ - - 98 @ 2@ 220
Mar 2002 206 181 2170 | 211® 130 11 277
Oct2005 | 2149 173@ 1999 | 221 100® 309 3269
Mar 2006 | 200© 1729 | 2009 | 241@ 113@ 9@ 346
Jan 2007 226 211 268 257 113 16 343
May 2007 237 221 276 234 101 21 338
Oct 2007 252 235 264 232 97 38 361
May 2008 214 259 311 186 81 12 342
Oct 2008 233 258 305 210 84 12 341

Notes: " Beach profile data generated from TIN model

@ Beach profile data interpolated at 15.24 m (50.0 ft) intervals

® Beach profile data generated from LIDAR with a TIN model, topography only

@ Subaerial volume boundary extends from the back beach to the intersection of the
beach profile and Mean Sea Level (MSL). MSL lies 0.79 m above NAVDS8S8 datum
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Transect 333+30
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Transect 423+89
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Shorezone Volume ® (m*/m)

Survey Transect Designation

Date 249+30 | 311+22 | 318+30 | 333+30 | 350+71 | 378+29 | 423+89
May 1963 | 4901 " | 7556 " | 7069 | 6577 | 5191 | 3990 | 5661
Jul 1964 | 5166 | 7605 | 73421 | 6848 ¥ - - -
Oct1966 | 4973 | 7449 | 7182 | 67570 | 52470 | 4162 | 5637
Apr1969 | 49911 | 7384 ™ | 70871 | 6700 | 5530 | 4180 | 5431
May 1973 | 5324 @ | 7713 | 7324 | 6798 D | 5246 | 4068 " | 5374
Dec 1978 | 5398 | 8067 " - - 5388 W | 4073 | 5497
Jun1979 | 5411 | 7752 @ - - 5314 | 4107 | 5448
Apr1982 | 5313 @ | 7390 | 7051 @ | 6575@ | 5079 D | 4021 | 5538
Jan 1983 | 5417 | 7686 " | 7408 " | 6923 | 53550 | 4061 | 5656

Feb 1992 5385 7293 - - 5231 3697 5528
May 1992 5385 7352 - - 5183 3783 5581
Nov 1992 5378 7384 - - 5289 3890 5570
May 1993 5428 7669 - - 5348 3857 5655
Oct 1993 5397 7694 - - 5373 4197 5710
Apr 1994 5452 7701 - - 5438 4083 5785
Oct 1994 5400 7388 - - 5416 4114 5812
May 1995 5439 7630 - - 5376 3925 5772
Nov 1997 | 5437@ | 7848 @ - - 5474 | 3948 @ | 5886
Mar 2002 5375 7635 | 73100 | 6873 | 5323 3937 6022
Oct 2005 - - - - - - -
Mar 2006 - - - - - - -

Jan 2007 5407 8369 8234 7255 5405 4068 6210
May 2007 5381 8268 8292 7386 5433 4075 6167

Oct 2007 5394 8327 8258 7304 5380 4119 6193

May 2008 5347 8186 8026 7105 5285 3923 6157

Oct 2008 5355 8216 8075 7268 5316 4062 6175

Notes: " Beach profile data generated from TIN model
@ Beach profile data interpolated at 15.24 m (50.0 ft) intervals
®) Shorezone volume boundary extends from the back beach to the statistical
range of closure. Shorezone volume basement elevation located at -13.83 m
NAVDS8S (-45.0 ft, MLLW, 1960-1978 tidal datum epoch)

Merkel & Associates, Inc.



Bolsa Chica Lowlands Restoration Monitoring 2008 Annual Report

Shorezone Volume Change Relative to 1963 Survey ® (m*/m)

Survey Transect Designation

Date 249+30 | 311+22 | 318+30 | 333+30 | 350+71 | 378+29 | 423+89
May 1963 0 (€8} 0 (€8] 0 QY 0 1 0 1 0 1 0 (€8}
Jul 1964 265" 49 M 273 | 271 @ - - -
Oct 1966 720 1107 | 113® | 180 56" 172@ | 24O
Apr 1969 90® | -172® | 18 1230 | 3390 | 1900 | 2300
May 1973 | 423@ | 157® | 255® | 221 ® 55 78 M | 2870
Dec 1978 | 497 | 511 ™ - - 197 ® 83 | 164"
Jun1979 | 5100 | 196® - - 1239 1 1170 | 213@
Apr1982 | 412® | -166® | -18©" 20O 1 an® 31 ® | 123 ®
Jan 1983 5161 | 130M | 3390 | 346" 164 71D -5 M
Feb 1992 484 263 - - 40 293 -133
May 1992 484 204 - - -8 207 -80
Nov 1992 477 -172 - - 98 -100 91
May 1993 527 113 - - 157 -133 -6
Oct 1993 496 138 - - 182 207 49
Apr 1994 551 145 - - 247 93 124
Oct 1994 499 -168 - - 225 124 151
May 1995 538 74 - - 185 -65 111
Nov 1997 | 536@® | 292@ - - 2833 | 42@ | 225@
Mar 2002 474 79 241 | 296D 132 -53 361
Oct 2005 - - - - - - -
Mar 2006 - - - - - - -
Jan 2007 506 813 1165 678 214 78 549
May 2007 480 712 1223 809 242 85 506
Oct 2007 493 771 1189 727 189 129 532
May 2008 446 630 957 528 94 -67 496
Oct 2008 454 660 1006 691 125 72 514

Notes: " Beach profile data generated from TIN model

@ Beach profile data interpolated at 15.24 m (50.0 ft) intervals
®) Shorezone volume boundary extends from the back beach to the statistical

range of closure. Shorezone volume basement elevation located at -13.83 m
NAVDS8S (-45.0 ft, MLLW, 1960-1978 tidal datum epoch)
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Transect 350+71
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Transect 423+89
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Transect 318+30
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Transect 333+30
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Transect 350+71
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Transect 307+88
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Transect 424+44
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