B. DRAINAGE AND EROSION

1. Existing Conditions

& Project Si
1) Surface Runoff

During the course of the site investigation (Appendix A), it was noted that there has been
considerable erosion of the terrace deposits near the edge of the bluff in the area between
the outfalls for the existing facilities and the Alexander Marine Research . This
erosion appears to be the result of surface runoiT and/or spill of saltwaser from the existing
facilides, and additional areas of erosion may have been preszat at the bluff south of the

Raceway Tanks prior w the recent plecing of fill in this ares.

Increased runo(T should be expected as a result of the incressed area of impervious surfaces
(structures) ang the reduced permesbility resulting from compacton glong the dirt and
gravel roads. The arrangement of roads also would tend to intercept sheet flow and
concentrate it near the area where the erosion has been identified (Figurs 8). The open
tanks catch some rainfall and discharge it to the outfall system along with the seawater.
However, erosion appears to have been a significant problem 2t the existing facilities in the
past, and erosion control will bz important in the design of the expansion area.

2) Spills from the Saltwater Tanks
Discussions with Mr. Frank Oaks indicate that they have had problems in the past with

plugging of the discharge with resulting overfiow from the This kas occurred for
various reasons including abalone escaping to the discharge piping and growing to  size
that plugs the pipe. As a resulr, they hive been continually modifying the discharge system
to utilize more open concrete drains that can be easily.cleancd and limit the use of pipe to
short sections whare opex drains are not feasible. This has substantially reduced plugging.

3) Erosionatthe Qutfalls

Erosion of the bluff resulting from discharge from the outfall pipes at the site does not
‘appear to be 2 significant problem. The cutfail from the existing facility discharges directly
© a gravel or rocky beach (Figure 4 wop left), and erosion is insignifican:. The cutfall from
the Temporary Tanks (Figure 4, top right) discharges cnto rock in an arca of highly
resistant sandstone, and present and future erosion is probably insignificant.

In addidon to erosion from surface runoff, there is a zone of extensive in the bluff
seuward from the large concrete pond at the Alexander Marine Rezearch Leb (“ertificial ill”
on the geologic map). This secpage & ntly comes from water leaking from the pond
and migrating laterally along the wp of the bedrock surface (base of the more permaeable
tc;rtgccbclie%gsixs) to the face of the bluff where it contributes to the otherwise natural erosion
of the bluff.
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b. Access Route

The access route o the existing facilities and the proposed expansion Cross an area
identified as a "wetland” and an Environmsntally Sensitive Habitat on the Combining
Designanons Map 2 for the Estero Planning Area in the Coastal Zor.e Land Use Element.
While no new developmeat is proposed in or adjacent to this “wetland", potential damage
from erosion along the access route and sedimentation in the “wetland” is 2 concern.

The extent of the identified "wetland” as interpreted by the EIR consultant is shown on
Figure 9 along with the drainsge characteristics of the area aloag the eccess road ang the
Froject site. kshouldbemteddmwsmdighavebemmwmﬁw “wetland” as a
part of the preparation of this Expanded Initial Study, and the boundary shown is the
consultant's interpretation of the extent of that habitat based primarily on iopography.
Points to note include:

The existing facilities and the expansion area are separated from the "wetland"”
by a primary drainage divide, and ro runoff from these facilites enters the
"wetland”,

Runoff from the slopes above the access road is primarily by sheet flow to the
road where it is concengated in ditches along the upslope side of the road. The
concentrated runoff flows to the nearest gully where it enters the "wetland”.

Examination of the ditches along the road indicases that erosion is insignificant
due primarily to the presence of hard, resistant sandstone at the surface in the
road cuts. .

Examination of the gullys where the concentrated runoff enters the "weiland”
indicatasdmsedimtaxianisalsoinsigrﬁﬁm This is also apparent from the
detailed topographic map (Figure S) which shows no indication of the
accumulation of sedirnent (i.e., small alluvial facs) at the ends of the ditches.

Based on these observations, erosion along the access rod and downslope sedimentadon

jacent to the "wetland” has been insignificant. Geologic conditions. aiong the
ditches are such that this condition should continue.

2. Project Impacts

2 Proiect Sim

Runoffhasbecnincx'easedandcoaeemmedintizea:mot‘ti:scxisﬁnigc ilities, and erosion

of the terrace deposits at the top of the bluff has been significant in some areas,
The proposed facilities will also cancentrate runoff, and measures should be taken to
collect and convey this runoff over the bluff in 2 way that minimizes erosion.

Control of runoff concentrated on the stecp access road to the intake pumphouse will also
b impontant. This runoff is now collected in an open E-inch pipe near the end of the road
and discharged onto badrock near the base of the bluff. The primary problem with this
facility is that the terrace deposits erode easily, and the sediment in the runcff may plug this
pipe tn a heavy storm.

Spills of seawater from the raceway tanks has been reduced by utilizing open concrete

drains to the greatest extent feasible. However, future plugging of the discharge gystem
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cannot be precluded and precautions should be taken w0 carch spilled scawarer before it
reaches the edge of the bluff. g

. The loose fill at the edge of the bluff scutherly of thc existing raceway tanks is susceptible
to erosion, and should be planted as soon feasible (i.c., at the onset of the wet season).

The seepage of water leaking from the large pond at the Alexander Marine Research Lab is
-also contributing to erosion of the bluff. itis also possible that this seepage could develop
into piping with a major washout of memdeé)ositsmdthc overlying esnbankment on
.the seaward sidz of the pord. The process would be much the same as the failure of the
Baldwin Hills Reservoir, but on a much smaller scale.

b. Access Road

Examination of conditions along the access road indicates that erosion and downslope
sedimentation have been insignificant, and geologic conditions indicate that this condition
should continue with implementation of the proposed expansion.

3. Mitigation NMeasures

Potential impacts resuiting from eros:on by concenirated runoff or spills of seawater from
the raceway tanxs can be avoided or minimized by implementing the following mitgation

Cosncentrzicd runoff from the site shall notbe allowed io.flow.over the coasts)
giutff. but shall be intercepted before reaching the bluff and diverted o control
vices. .

All areas of recent fill along the edge of the bluff shali be.planted to fast-
growing grasses at che onset of the wet season to minimize first-year erosion.
Natve, salt-tolerant vegetation should be introduced as rapidly as feasible for
long-term swability. A list of species is included on page 6 of Appendix B.

Facilites to discharge collected runoff and seawater from the tanks on the site
shall be consmucted so that the released water does not impact on the terrace
deposits, but is released onto bedrock or the gravel bessh. For most locstions
at the site, piping should extend down the bluff to an elevation of approximately
20 feet above mean sea level. :

Discharge facilides should be constructed o that they can be pesiodically
modified to0 accommodate changing bluff configurations. The large diamster
PVC pipe now in use would appear 1o be idesl for this purpose.

Drainage control shall be improved 2t Points A and B (Figure 8), rorth of the
Alexander Marine Research Labosatory, o that concentrated runoff is conveyed
westerly along the access road to the primary collection point C rather than
crossing the road and flowing to the biuff Mang unconwolled channels,
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An open concrete "V” ditch, similar to that along the southerly edge of the éast
raceway tanks, shall be installed southerly from the west raceway tanks. This
ditch could be located in the center or along the southerly edge of this access
road. The ditch shall be designed to carry the total seawater flow o these tanks
in the event of a spill, or runoff from the local area for a 100-year storm,
whichever is greater. The arca between this access road and the bluff (now
loose fill) shall be graded to direct surface flow back to the *V* ditch to the
extent that this ig feasible,

?Tnageﬁcﬁdesdmg&em&dmmemmpmmmwmu
ollows:

The intake to the pipe at the bottor of the road shall be improved o include
a congrete box configured to minimize sediment clogging (i.e., edges rised
above road level but below the level of the berm at the south edge of the
road).

Concentrated runoff from above the steep segment of this road (easterly of
Point D on Figure 8) shall be intercepted and conveyed to the box inlet at
the bottom of the road by a pipe buried in the roadway. (This improvement
is intended to minimize runoff flowing down the steep segment of the road
and consequent erosion and sedirnentation at the box inlet.)

Runoff from the steep segment of the road shall be channeled in 2 non-
erozive device located in the center of the rozd oz on the inland side of the
road, and coaveyed w the box inlet at'the bonomend oftheroed, -

Discharge from the pipe from the box inlet shall be onto bedreck and not
?mo the softer terrace deposits (i.c., at or below elevatioa approximarely 20
feet).

Control-of ‘excess surface runoff or a spill of seawater from the expansion
facilities shall be conwrolled by providing an open concrete ditch along the
southerly perimeter of the focility.

Diversion and control of runoff flowing toward the expansioa fecility shall be
govemed by the General Recommendatons ebove.

Leakage from the corcrete pond shall be swgged or reduced to a level of

insignificance, or the use of thig focility shall bz terminated, Secpage at the
bluff is substantial, and piping, with a major increase in the volume of %low and
the possible collapse of the terrace underlying the seawand side of the pond,
could develop atany time. The result could be a major scar on &aecoasmg?uﬁ'

If use of this facility i w be terminated, then iz ghail be removed and the gite
retumed to its original configuradon to the exeent that this i3 feasitle,
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* The drainage course along the southeasterly side of the concrete pond shall be -
improved to conform to the General Recommendations listed above.

C. BIOLOGICAL RESOURCES
1. Existing Conditions

2. Termsmial Biol

A vegemat ~a survey of the Abalone Fane property has been conducted by Drs. V. L.
Holland ana ™avid Keil, and the report of their investigation is inciuded as A ix B.
Terrestial plant communiries identified at the site include coastal valley on the
coastal terrace, coastal scrub on the hillsides above the coastal terrace, sea bluff coastal

_serub on the headlands and the fringe of the coastal terrace, end communities of inoroduced
weedy species (anthropogenic communities) in disturbed areas near the existing facilities.
The individual species present in these communities are discussed in detail in Appendix B.
No species listed by the state or federal governments as endangered, threatened or as a
candidate species, or species listed by the Califomia Native Plant Society as rare and/or
endangered were identified cn the site. :

b. Maring Biology
A survey of the marine environment at the site has been conducted by Dr. Fred L.

- Clogston, marine biologist, and the report of this investigation i$ attached as Appendix C.
This report describes the intertidal and neas-shore habitats and their biot.

2. Project Impacts
2T ial Biol

linplementation of the proposed project will result in the destuction of the vegetation on the
marine terrace within the area of the proposed expansion. This area includesno known
“rare and endangered species” and is not in conflict with Section 23.07.176, Tesvestrial
Habitat Protection in Sensitive Resource Areas. Impacts due to loss 6f coassal grasslands
are, therefore, insignificant.

The terresmial biclogical report also identifies ercsional problems ar the zitz. These are
addressed above in the Drainage and Ercsion szction, and mitigation measures are
required.

b. Marine Biology

The marine biological investigation did not identify any areas of existing oz potentially
significant impacts on the marine environment as described in Section 23.07.178 of the
CZLUO. The report also notes that erosion of the coastal bluff has occurred in the past,
but that the system io control runoff and spills from the tanks now in use and proposed for
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the expansion arca should minimize additional effects. Excessive erosion of the bluff and
the inoduction of silt into the marine environment may be deleterious in the short-term,.
However, affected areas normally recover quickly, and the effect is adverse but not
significant.

All reasonable means should be taken, however, to minimize erosion of the bluff, and
measures 10 minimize futre erosion are included in the drainage and erosion section-of this
Expanded Inirial Scudy. '

3. Mitigation Measures .

No significant impacts to biological resources have been identified, and no mitigation
measures are required. Use of native vegetation in the coatrol of erosion is included in the
mitigation measures in the Drainage and Erosion section. '

D. ARCHAEOLOGICAL RESOURCES
1. Existing Conditions

Archacological surveys of the expansion area have been conducted by Mr. Robert O.
Gibson (June 18, 1988) and Mr. W. B. Sawyer (August 25, 1988). Gibson's
investigation consisted of s record search and surface investigation, and Sawyer’s
investgation included subsurfece testing recommended by Gibson. The subsurface
investigation indicated that the site identified by Gibsoa is smaller then suggested by the
surface examination, and that the site does not extend southerly of the cut bank at the
northerly edge of the area partially graded for expandipg the raceway tanks.

2. Project Impacts

The subsurface investigation indicates that grading south of the cut bank at the northerly
edge of the area graded for expanding the raceway tanks will not impact archaeological
resources, and moaitoring of grading in this ares is nos required. However, archeeslogical
remains may be present in the subsurface north of the cut bank, and grading in this area
should be monitored. .

3. Mitigotion Measures

Addirionglgndipgmnhof!hccuwkinmcexpanﬁmmﬁ.&,mmaniﬂfwmh
of elevation poiat 38.0 on Figure 2) shall be monitored by ar archacological team,
mcludxm Native American, to collect any archesological materials thet may be
encountered.
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E. VISUAL CONSIDERATIONS
1. Existing Conditions

The site is visible to northbound zavelers along a relatively short section of Highway 1
extending from approximately Cayucos Point northwesterly for approximately 3/4 mile
(Figure 10). Along this segment of the highway, the distance o the site varies from

approximately 1.5 miles to 3/4 mile.

The visibility of the site from Highway 1 is illustrated by the photogranhs on Fi 11
View A is from the easterly edge of the site back toward Highway 1 (Figure 10). The
highway is visible as a faint alignment of tonal differences, and three large RV's are
distnguishable as white dots. Vicw B on Figure 11 is from the nearest point along
Highway -1 from which most of the existing facilities are visible. In this view, the
Alexander residence is moderately prominent. The Abalone Farm is moderately visible,
and the only structures that can be identified are the nursery buildings.

The maximum possible view of the site is from Point C on Figurs 10. This point on
the highway affords the maximum potendal to "sce around” the view-blocking ridge just
west of the Alexander residence. The azimuth of the view from this point is approximately
281°. .Figure 12, Relative Visibility, has been pripeaxed using this viewing angle aligned
across the view-blocking ridge on the easterly side of the site and 2lso across the ridge
above the access road to the existing facilities. Areas defined are: 1) those that are visible

+from Point C on Highway 1; 2) those that are not visiblz; and 3), those ereas within which
structures 10 feet high would not be visible. The t2mporary mounds laft from the pertiai
grading of the site are ignored in this analysis.

2. Project Impacts

Based on the visibility of the expansion area as shown on Figure 12 znd the height of the
raceway tanks of approximately 4 feet, the proposed project will-mot be visible from
Highway 1. The existing facilities, however, are moderately visible, and the nursery
buildings can be identified from the highway. This visual effect is adverse, but not
significant in that the visible swructures are not significantly different from agricultural
structures that are tmore prominestly visible-from Highway 1.

3. Mitigation Measures

No significant visual impacts have been identified, and no mitigetion measures are required
by CEQA, However, the site is within a Sensitive Resource Area under the Local Coastal
Plan, and the intent of the standards relating to this Area is to minimizz all adverse visnal
effects. As a result, screens of cypress along the easterly boundary and in front of the
eursery buildings (Figure 12 have been included in the ’andsc:afing Pian for the project.
These trees have been planted (bottom of top photo on Figure 11), end a drip irrigation
sysiem instailed. These rees will provide screening of the project in tie future.
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F. TRAFFIC

1. Existing Conditions )
"The numbes of people presently employed at the site in any one day and that may gensrate
traffic on Highway 1 varies considerably depending on the work load, the numbser of pan-
time reople, students frorn Cal Poly worldng on senior projecss, etc. However, based on a
worst-case condition, the preseat peak-day employment at the Abalone Farm is estimated

2. Project Impacts

Implementation of the propused projecs will increase worst-case, peak-da loyrent to

y
approximately 31, or an incresse of 6 employees. Assuming gll the &ddiﬁcﬁ employees
eater and leave the site during the morning and evening pwk«hommfﬁcgg:ﬁods. peak-
bdour traffic would be increased by 6 trips. Peak-hour traffic along Highway 1 in the
vicinity of Villa Creek is approximately 1,200 vehicles per hour, end the addition of 6
addivonal wips {0.5%) will be insignificant.

3. Mitigation Mesgsures

No significant impacts to waffic have been identified, and no, mitigation measures are
required. .
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G. AIR QUALITY

1. Existing Conditions
2 Proiect Equi
\

The existing facilities generate emissions primarily by the use of diesel powexed~§mnps
used during power outages. The characteristics of these pumps are s follows (Frank
Qaks): )

Primnary seawater intake 125
w

Circulation 25

Air blower 30

The primary seawater intake pump is critical if the abalene are to survive ticough a power
outage, and this pump is tested for approximately 2 hours each week. The-remaining
pumps are not critical, and these are not tested on a regular basis. The average annual use
of the primary seawater pump is approximately 8 periods of 4-hours each per year. The
other pumps are not normally used unless the outage is expecied to last for more than 4
hours. However, for worst-case conditions, existing emissions are estimated below
assuniing all back-un pumps are used during the cusage. Exisiing emissions, based on
A AF-42, 4th Editoa (1985) Table 3.3-1 assuming a load factor during testing of the
primary pusso of 10% and ioad fectors during uze of 80%, are as follows:

Equipment . BG

Primary seawater intake:
Tommg 004 0.0
i 011
Circulation .00 0.0G2
Blower Q01 0.003
Towis 0.008 0.020
Tetal for Planning Area  979.2 9,843.2

% of Planuning

Area Emissions  0.0008 0.0002

b. Mobile Exissi

Emissions from Highway 1 maffic constitute the following percentages of towl emissions
(1985 APCD Inveatory) in the Estero Planning Arca:

Percent of Total Emnissions in the -
EJ E! - E .

Pollumant

Reective Hydrocarbons 7.2%
Parsculase Maner 0.6%
Orxides of Nirogen 3.8%
Sulfur Qxides 8.2%
Carbon Monuxide 12.0%
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2. Project Impacts '
2. Priect Equi

Implementation of the proposed project will add one 75 hoxscpowez air blower back up
diesel motor which will affect on-siv emissions as follows:

H

. . —total Emissions (tons/vear)
Equipment HC  NOx SOx 20
Existing equipment 0.008 0.091 0606 0.020 )
Additional blower 0002 0030 0002 0006

Towls 0.01C 0.121 0.008 0.026

Total for Planning Area 9792 568.0 44.2 9,848.2
% of Planning

Area Emissions  0.0010 0.02 0.02 0.0003

' Emissicas frem existing and proposed equipment at the site are clearly insigrificsnt.

b. Mobile Emissions

The project will increase traffic on Highway 1 by 0.5% which wxll increase total emissions
in the Estero Planning area as follows:

Perce.nt of ‘l‘oml Exmsszons in the
Reactive Hydrocarbons
Particulate Matter
Oxides of Nitrogen

Sulfur Oxides
Carbon Monoxide

Based on the above, votental impacts to air. quality. are insignificant.

3. Mitigation Measures

No significant impacts to air quality have bean identified, and no mirigation measures are
requived.

CA.LNDAR FASE _ﬂ_g____

mrmeesge D01 G

0rrote 41 85und va o HEPOPYE A




i d e S il
R A
» PR W,

T
o Y B A

<

Shd L o

REFERENCES

Asquith, D. O., 1983, Rates of Coasial Bluff Retreas, Pismo Beach, California: Coastal |
Zone '83, p. 1195-1207.

Campbell, K.W., 1981, Near-source antenuaiior. of peak horizontal grovad acceleration:
Bull. Seis. Soc. Amer., v. 71, p. 2039-2070.

Emstoom, DJ., 1984, Scil Survey of San Luis Obispo County, Califomia, Coastal Par:
U.S. Deparument of Agriculture, Soil Congesvation Sesvice.

Hall, C. A, 19is, Geologic Map of the Cambria Region, San Luis Obispo County, -
Califoriia: U.S. Geological Suvey Mip MF-593.

Kuhn, G. G., and F. P. Shepard, 1984, Sea Clff’s, Beackes, ard Coastal Valleys of San
Diego Courty: Same Amazing Historizs end Some Herrifying Implications: University
of ézhf omniz Press, 193 p.

PG&E, 1988, Final Repors of the Diablo Canyon Long Term Seismic Program: prepared
for the Nuclear Regulatory Commission, July 1988.

Sawyer, W. B., Arckasological subswijocs testing, the Abalone Farm exzsznsion, APN 046-
151-009, Cayucos, California: prepared for the Abalone Farm, Inc. August 25, 1988.

CALERDY- bag



e
S

e P

Appendix A

ENGINEERING GEOLOGIC REPORT

CRUENGU PAGE

Sevires aan
Lot 20

) 2t
e ey




Sothciiis 4 W"’*W’ PR LR E L T R SRR 5 o2y

N - A ¢ e ot »S‘tgf‘ig%g WX r Sk aﬁ? X%?ﬁ¢-4 2 %2@3%«;@ % é?"é! X
e g < ok RS B R9E 0k TR BB ETTRAL 2T e o I ot i s CFT ARy

e 2N o PR e R IR AR - o s R Sl kN L L Sl i, a

FHE-MORRO-GROUP——

September 20, 1988
\

Office of the Enviroamental Coordinator
County of San Luis Obispo

County Government Center

San Luis Obispo, CA 93403

ATTN: Mr. John Nall
SUBJECT: Engineering Geologic Repon for Bluff Retreat Setbeck, the Abalone Farm

Dear Mr. Nail:
The following engineering geologic report has been to confcem with the requirements of
Section 23.04.118b of the Coastal Zone Land Use Ordinance. In this regard. it should be notad

that the list of required information given in this ordinence is generic, and covers all items that raay
be of use in Californiz. Some items are not available or of limited use in the evaluation of bluff
retreat in this area, and our report concentatzs on the information that is available.

A. EXISTING GEOLOGIC CGNDITIONS
1. Geologic Uni

!

‘The proposed project is located cn the cozstal terrace gpproximately 1/2 mile west of the mouth of
Villa Creek and one mile west of Highway 1. This area has been mapped by Hall (1974) at 2 scale
of 1"=22,000 (Figure 1), and the bedrock in the area is Cretaceous sandstone which is the
dominant unit underiying the coastal bluffs from the area of the site north 10 the community of
Cainbria. This unit is composed primarily of medium grained, arkosic.sandstone that is hard,
resistant to erosicn, and sable under most geologic condidons. However, thin beds of siltstone
and clavstone are present 1Y some areas betwesn tie massive to thick bedded sandstones, and
overall resistance  ervsion is primarily related to the distribution of these weaker uaits.

The detailed geology of the b'aff at dh site is shown on Figure 2 at & scale of 1"=2100". The area
covered (study area) extends eastecly approximately 300 feet from the project (Expansion Area),
and westerly to include all of the area of the evizting facilities at the Abalong Farm and the
Alexander Marine Research Laboravory. Geologic units distinguished inclvZe the wexace deposits.
(approximately 120,000 years old), and units of the Cretaceous sandstore (approxirnately 100
million years old) including massive sandstone (SS on map), sandstcne with minor shale beds
(SS+SH), and thicker units of shale xnd siltstones that can be mapped indavidually. The relative

resdist_alnce to wave evosion of the Cretaceous sandstone decreases with increasing content of shale
and siltstone.

The terrace deposirs are composed of silty and clayey sands that are only pardally consol. dated and
nwuch more susceptible to crosion than the underlying bedrock. In the easterly haif of the study
area, the thickness of the terrace deposits at the edge of the bluff vdries in the rvange of
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Figure 1. Geologic Inden Mup. From Hall, 1974, Scale: 1"=2,000'
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approximately 3-5 feet, and the top of the bedrock is consistently at an elevation of appeoxitmately
20-25 feet. However, beginning at 2 point westerly of the Temporery Tanks, the thickness of
terrace deposits increases northwesterly along the bluff at a rate equivalent to the inerease in
elevation of the top of the bluff. At a point west of the south edge of the Temporary Tanks, the
terrace deposits are approximately 10 feet thick. Northwesterly, near the “Artificial fill" at the
Alexander Marine Research Laboratery, the terra.  deposits are approximately 15 feet thick. To
mewcm.mmcmabmmepﬁmmym”condmmmkemmemmmm
approximately 35-40 feet thick. In these area. where the terrace at the biuff is mnch thicker, the
elevation of tha top of the bedrock is at elevation 20-25 feet as it is to the east where the terrace
deposits are mech thinner. This distribution of the thickness of the terrace deposits can be related
to long-termyrates of bluff rewrest that are discussed below.

2. Geologic Structare

The orientaticn of bedding planes in the Cretaceous sandsions sequence & tae site is shown on
Figure 2 using standard geologic symbols for the dip and swike of bedding. Bedding arientation is
consistent with the alignmeuts of physical features along the bluff and the rocks offshore. The
bedrock in the area is highly fractured and jointed, but the alignments of these rock fearures do not
appear 1o coritrol to any significant extent variations in the rates of retreat of the bluff. That the
Bedrock is fractured contnibutes to its erodability. However, fracture and joint patterns are not

significantly affecting the locations of retreat, and the orientations of these fearures are rot shown
on the geologic map.

3. Bluff Retreat
2. General Considerations
1) Statewide Conditi

Criteria for the evalustion of coasta! Muff retreat as contained in the LCP-LUO include 2 generic list
of all possible methodologies that might be used to effictively solve the questions involved. The
list is oriented toward areas of very high rates of reweat such as have been experienced in parts of
Los Angeles and San Diego County. These methodologies do not necessarily apply to San Luis
Obispo County. For example, Drs. Kuhn and Shepard (1984).¢f.the University of California have
compiled a "horror story” of examples of coastal bluff retrest in San Diego County. On the other
hand, they include in their discussion of Methods of Study (p. 8-9) two picuures of 2 sea cliff north
of Port San Luis in San Luis Obispo County that, between 1898 and 19435, expetienced essentially
no ovservable change (sez Atiachment A). The primary points to be noted eve that local geologic
conditions control rates of remest, znd that methodologics w evaluste rates of retrest that are
applicable in cne area may not be epplicable in other aress.

2) Local Conditions

Coastal bluffs on the Central Coast normally jucluds 2 lower section composed of bedrock with a
relatively high but variable degree of resistance to wave erosion, and an upper gaction composed of
terrace deposits that have a relatively low degree of resistance to wave exosion. Where bedrock
extends significantly (i.e., 10-15 feet or more) above the zone of effective wave attack (i.e., above
the shore-line angle), bluff retreat is controlled almost totally bgrthc characteristics of the bedrock
units. However, where the bedrock is low in the coastal blu (less than § ¢ .2), erozion at the
edge of the bluff is controlled primarily by the resistance of the overlying terrace deposits, and the
degree to which the beach seaward of the bluff is erodible. This comvlition is relatively limited on
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the Central Coast, but where it is preseat relatively high rates of retteat are common. Examples
include the bluff in north Morro Bay and southern Cayucos, Pismo Beach near the pies, and
. Mcatana de Oro just north of the mouth of Hazard Canyon where 30-50 feet of bluff was lost in
' the 1983 storms alone.

At the project site, bedrock is high in the bluff (20-25 feet), and retreat from wave érosion is
congrolled primarily by the resistance of the bedrock units. Also, the wave-cut plasform is shallow
fmm«ﬂhundmdfeezoﬁshrmmdmmksmmsed&mﬁdoa@lw@d.sfar
m&femmmmo%mmmummfwmmmmm
shown seawerd grorusion depth conmurs on Figure presence F
af&ba??hmmwddepodmmmcfﬂubmhesa&mgmwﬁumm Hovwever,
these are thin (a foot or 20), and the sea bottom offsisore can be considered a5 being bedrock and
not easily erodible

Absolute rates of the rereat of coastal bluffs can be determined from historical evidence such as
photographs (aerial or greund locations) of the same area taken at different times, of survey maps
of the bluff edge or survey points that have been referenced to the bluff edge. This type of
evidence is normally available for aress urbanized several rens of years agn (i.e., Los Angeles-San
Diego region), but it is not generally available for rural regions which include most of San Luis
Cbispo County. Exceptions include the Dinosaur Caves-Shelter Cove arez of Pisino Beach where
large-scale Caltrans serial photographs were utilized to establish rates of remreat over the last 30
years (Asquith, 1983), the South Palisades area of Pismo Beach where a pipeline pear the bluff
' provides a long-term line of reference, and the Pirate's Cove area of Avila where nesr-bluff
gpgh'ﬁogaphjc features have not been significantly altered and where rates of retreat are locally
i

These studies establish absolute rates of reeat for the Cenwal Coast generaily © follows:

Hard, resistant rocks (e.g.,Qbispo mffs '

and older hard rocks) <0.2
Medium resistant rocks (e.g., Miocene

.shales and siltsiones) 0.2-0.4
Low resistant rocks (e.g., fold2d ard fractuzes

shales 2nd siltstones) 0.4-0.3

Very low resistant rocks (e.g., landilide debris) 1.0-2.0 or higher

It should be emphasized that these rates of retreat are based on studies ennducted to date, and
additidnal studies may result in some modiSication of these parumeters. Also, identifization of the
conditions involved requires local experience, and this author does not assume respaasibility for
theuscofmescpm'mpzmbymnm Howevez, there would appear to be 2 limitation on the range
of bluff rerreat rates in which bluffs underiain by a thick secticn 10 feet or more) of very resistant
rock show no discernible rate of retrest (<0.2 £\ &3 8 thresheld value), and some eazily evodible
sections have rawes of reweat averaging up to 2 fuyr o moze,

Bluffs haviag thin (<5 feet) or no rock cection as in Cayucos may have rates of reweat that are
substantally greater than those listed above. Rates of reweat in these areas tend to be highly
dependent on the swability of the sand beach fronting the bluff, and methods of evaluiting sand
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beach stability are problematic at best.

<. Absolute Rates at the Site

Aerial photographs available in the County fil=s and past surveys of the site have been reviewed,
and no information has been identified that would further refine local rates of bluff retreat beyond
those that can be assigned on a general basis. That is, avaiiable serial photo hs are at gcales in
tke range of 1,000-2,000 ft/in, and threshold measurements of approximaiely 0. inches equate ©
distancesonOtoatOfeet.a&cmmmmmdmmwdmmegxmﬂqngeofmm
in 50 10 100 years. These photographs, therefore do not provide useful informarion unless rates of
refreat are substantially above normal leveis,

Land surveys arc sonetimes of help, particularly if the site involved is in an urban area where
detailed surveys have been routine. However, the project site has been a cantie ranch until recently,
and desiled dat2 from old surveys are not available.

d. Relanive Rates of Retreat

Absent reliable data from which o extract absolute rates of bluff remeat for the site, this study rilies
on a comparison of the geologic conditions at the site with those investigated by the author where
da’a for absolute rates of remreat are more reliable. Two basic approaches are involved:

Shon-Term (a few hundred years): Rates of retreat in this time-frame can be estimated
from rock characteristics and their reluticaship to the characteristics of the
shoreline. Given the generally resistant nature of the sandstone section at the
site and the height of bedrock above the beach, rates of retreat that should be expected
are in the range of <0.2 t0 0.4 ft/yr at mosr.

Long-Term (several thousands of years): Long-term rates can be estimated from the degree
of encroachment into the typical terrace section. 1a is, assuming that the Cayucos
terrace surface, developed after a past high-stand of vea level approximately 120,000
years ago, was relatively intact at the onset of the present high-stand of sea level
beginning approximately 5,000 years ago, the rate of retreat is approximately
;goponipna)l to the height of the bluff (and the thickness of terrace deposits exposed in

at section).

Of the above, the short-term rate of remreat (8 few hundred years) is probably the only parameter of
Interest in the analysis of biuff rezreat appiicable to the proposed project. However, the long-term
history of the site is of interest in that it can provide a check on tae vates of rewrear that have been
assigned for the shert term.

Based on our past experience in the analysis of HIuff retreat in coastal areas of San Luis Obispo
Cou_qu and the characteristics of the bedrock section gt the site, rates of bluff retreat should be in
the range of <0.02 to 0.4 f/yr. Higher rates cannot be totally ruled out, but there are no significant
ddta that would Suggest that abnormally high rates should be applied to the site. This range of rates
of bluff rewréat is distributed to the coastal bluffs at and adjacent to the site as shown on Figure 3
with ono excaption. The zones of relatively high shale and siltstone content located south of the
existing raceway tanks and near the southeast corner of the study ares are assigned a slightly higher
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rate of 0.5 fi/yr because of the low resistance of these units 1o erosion. These beds are anly about
10-15 feet thick, so the period of mare rapid erosion is not applicable to the engire 75-year
projection interval. :

This projection indicates that the project (

by bluff rereat in the next 75 years. The seawater pond constructed at 2
Research Lzboratory ("Artificial fill" on map) and the existing Receway Tanks may, however, be
affected by fummre bluff retreat.

On 2 long-term basis, the site can be divided imo three parnts (Figure 4): 1) Segment 1: & tow-level
rzte-of-crosion segmc;.;;t that exnengg d;ﬁ:'il.l the ca.sgi_zrly p;x;t of the study mafg: g;u point
approximately west of ¢ south edge wy Tanks; 2) Seement 3: a zone of hisher-rate
erosion of the bluff that would appear to be simMygmmm races of evosion in Segment }
on a jong-term basis; and 3), Scgrment 2; 2 transition zone between Segment 1 and Segment 3
within wgich long-term ercsion rates are transitional between those of Segment 1 and those of
Segment 3.

Interpretation of long-term erosion rates Som inese data is somewhat conjectural depending on
assumptons related to a typical mwepmﬁlemdmescawardextentofmismaxmcémew
level stabilized about 5,

3. iﬁluff Erogion

2. Surface Runoff

During the course of the site investigation, it was.noted that there has been considerable. crosicn of
the terrace deposits near the edge of the bluff in the srea between the outfalls for the.existing
facilities and the Alexander Moarine Reseerch Laboratory (Figure 2). “This erosion appears to be the
result of surface runoff and/or spiil of saltwater from the existing facilides, and additional areas of
g?ﬁsﬁ)‘n xgﬁxs have been present at the bluff south of the Raceway Tanks prior to the recent placing
of fill in this area,

Increased runoff should be expected 3.4 result of the increased avea of imperviouzs sarfaces

(szuctures) and the reduced permesbility resulting from compaction along the dirt and gravel

roads. The arran Mdmmw&mmmm'mdmmmhmme

. open tenks carck some rainfall and

charg m § .However,emmappemmmcbm

a significant problem at the existing facilitivs in the past, and erosion control will be imporant in
the design of the expansion area.

b. Spills from the Saltwater Tanks
Discussions with Mr. Frank Oaks indicate that they have had roblems in the past with pluegi f
the discharge with resulting overflow from the tanks, Thxps has mmadpfor vaﬁo‘t’ar gg;nsg:s

A8

CILENESR PAGE fLZ. 9 j
rIVHTE PATE 2929 {

B et L L e

P






