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1. Terratech Inc., Geologic/Geotechnical Investigation First Street Commercial 

Property, Hollister, California, October 1978 

2. Terratech Inc., Fault Investigation J. C. Penny Building, Hollister, California  Project 

7737/1, July 1985 

3. Terra Tech Inc.,  Investigation of the East Branch of the Calaveras Fault Prune Street 

School Site (Rancho San Justo Tandem School Site), Project 7973, June 1987 

4. Applied Soil Mechanics, Work Order and Proposal for Downtown Surface Fault 

Investigations (December 14, 1990) 

5. Applied Soil Mechanics, Inc., Fault Study, Poletti Property, 335 San Benito Street, 

Hollister, California:  report prepared for City of Hollister Redevelopment Agency, 

July 5, 1991.  File No. AO-2279-S1 

6. Applied Soil Mechanics, Inc., Fault Study, Building Sites 1, 3-6 and 10, City of 

Hollister, California:  report prepared for City of Hollister Redevelopment Agency, 

June 12 1991.  File No. AO-2280-S1 

7. Applied Soil Mechanics, Inc., Fault Study, Bruhn and Peterson Properties, Building 

Sites 7 & 8, 515, 525 and 530 San Benito Street, City of Hollister, California:  report 

prepared for City of Hollister Redevelopment Agency, July 12 1991.  File No. AO-

2281-S1 

8. Applied Soil Mechanics, Inc., Fault Study, Building Sites 9, Showcase Theatre, 705 

San Benito Street,  City of Hollister, California:  report prepared for City of Hollister 

Redevelopment Agency, July 22 1991.  File No. AO-2282-S1 

9. Applied Soil Mechanics, Inc., Fault Study, “600 block” Properties, SC Corner of Sixth 

and San Benito Streets, Hollister, California:  report prepared for City of Hollister 

Redevelopment Agency, July 17 1991.  File No. AO-2323-S1 

10. Letter from John Kingsley, Peer Review Geologist for the City of Hollister to Hugh 

Riley, City Manager for the City of Hollister, July 1991 

11. Letter from John Kingsley, Peer Review Geologist for the City of Hollister to Hugh 

Riley, City Manager regarding the Machado property on Third Street, March 3, 1993 

a. Exhibit 1, Hollister 1991 Downtown Fault Study trench locations 

b. Exhibit 2, Location of proposed trenching on Site 1 for the 1991 Downtown 

Fault Study Proposal 

c. APN Map (unnumbered attachment to letter) 

d. Copy of July 12, 1991 peer review letter from John Kingsley to Hollister City 

Manager Hugh Riley for Sites 1, 3-6 & 10, File No. AO-2280-S1 

e. Copy of peer review response letter from Applied Soils Mechanics to John 

Kingsley, July 10, 1991 for Sites 1, 3-6 & 10, File No. AO-2280-S1 



12. Memo from Tom Barry, Building Director to Barry Johnson, Redevelopment Agency 

regarding Earthquake Fault Studies:  Hollister Downtown Area, April 29, 1994 

13. Interoffice Memorandum from Barry Johnson, Redevelopment Program Manager to 

Stanley H. Hall, Interim City Manager, May 12, 1994 

14. Earth Systems Consultants (formerly Applied Soils Mechanics),   Proposal for a 

Geologic Fault Summary Report and Additional Fault Trenching, July 15, 1994  

15. Letter from John Kingsley to City Manager Barry Johnson, Proposal for peer review 

consulting services for the July 1994 Earth Systems Proposal 

16. Earth Systems Consultants, Geologic Fault Study San Benito Foods Storage Building, 

Hollister California,  File NHW-7197-01, July 16, 1998 

17. Pacific Rim Geologic, 2002 Fault Location and Engineering Geologic Investigation, 

Grace Property, Project 1093, unpublished report, 2002. 

a. Peer Review Letter from Lew Rosenberg  to Ray Proffitt, City of Hollister 

Building Official regarding Pacific Rim Geologic Investigation Project 1093,  

September 27, 2002 

b. Peer Review Letter from Lew Rosenberg  to Ray Proffitt, City of Hollister 

Building Official regarding Pacific Rim Geologic Investigation Project 1093,  

February 24, 2003 

18. Vista Meadows Surface Fault Investigation 

a. Earth Systems Pacific, Geologic Investigation Vista Meadow Apartments East 

Park Street, File SH-10941-GA, August 12, 2008 

b. Peer Review Letter from Brian Papurello, Landset Engineers to Mary Paxton, 

City of Hollister, March 25, 2009   

c. Letter from Bret Faust, Earth Systems Pacific, June 4, 2009 

d. Peer Review Acceptance Letter from Brian Papurello to Abraham Prado, City 

of Hollister, June 10, 2009. 

19. City of Hollister Fire Station No. 1 Fault Investigation  

a. Earth Systems Pacific, City of Hollister Fire Station No. 1 Fault Investigation, 

Report SH-11132-GA, December, 2010 

b. Peer review letters and responses.  

20. Pacific Geotechnical Engineering, Cumulative Assessment of Fault Hazard Data in 

Downtown Hollister, Summary Letter Report and GIS Map Transmittal, City of 

Hollister, Project 2010.0177, January 6, 2012.  

21. Letter from Mary Paxton to Bill Bryant, May 12, 2012 

22. Letter from Mary Paxton to Bill Bryant, December 20, 2012   

23. Letter from Mary Paxton to Bill Bryant and Jerry Tremain regarding submittal of 

1991 downtown fault studies, November 14, 2014 

24. November 19, 2014 Email from Mary Paxton to John Feltman regarding submittal of 

1991 downtown fault studies  
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INTRODUCTI ON 

GEOLOGIC/GEOTECHN ICAL INVESTIGATION 
FIRST STREET COMMERC IAL PROPERTY 

llo ll ist er, Ca li fo rni n 

The 1.2(±) ac re parce l Ts locu ted on the sout h s ide of Firs t Strcetj 
approximately 80 feet wes t of the intersection with San Oen i to Street, 
tn Ho1 I i s t e r, C<1 ll fo rni a. A wood-f rame Hructure, origina ll y const ruc tccJ 
for r esi dentia l use , is s i t ua t ed on the property and current ly se rves as 
a commerc ia l office bui lding. 

OBJ ECT IV ES AND SCOPE OF WORK 

Because of i ts unique setting between two mapped fau 1 t traces , and due t o· 
the presence of the s i te within the Alqui st-Prio lo Spec ia l Studi es Zone 
ussoc iatcd with t he active Calaveras Fault, the City has requ ired a de
t a il ed geologic inves tigation pr ior to development , 

The primary objective of our inves ti gotion w~s to assess geo log ic si t e 
cond i t ions a nd any cons tru in ts that might be prcsnnt in relation l e> :;ice 
dcve lopn1.:::nt. If c.Jeve lopmcnt WM determined to be feasible , the geotcchnic.i l 
cons iderat ions of s it e deve lopment wou ld be ~ddre sscd . We therefore estab
l ished and flllfillcd the following tHo s tages of wo r k for th i s investigat ion. 

St,19c I - Pre ! iminary G~logic Eva lut1t i o!~ 

A) An eva luat ion of stereoscop ica ll y pa i red , ae r ia l photogtaphs 
of the s it e and its env irons fo r evidence of faulting wi thi n 
the s ite , 

B) Fie ld geo log ic mapp ing of the site and s urrounding areas , 

C) Geophysi ca l surveys across the ' s ite , uti I izing magne-
tome ter and se i smi c r ef rac tion survey methods in an attempt to 
locate anoma lous subs urf~ce fau lt shea r zones , 

D) Evaluation of a ll fie ld r es tJ lts and ora l presentnt ion, inc lud ing 
recorrmcnda tl ons for s upplementa l s tudi es. 

Stage 2 - Detailed Geo logic and Ceo t cchnica l Inves tigation 

A) Tr enching across t he suspected fault zones to determine the 
nature of fau lt ing as wel I as to locate the late ral ex t en t of 
fau l t shear iones th roughout t he port ion of t he property t o be 
deve loped , 

B) Suhsurface cxp lorat1on by adva ncing exp loration drl 11 ho les in 
thos·c arr.<15 con!;idcrcd to possess on ly 111ini11\.:i l gco lo9ic l\iJ7.ards, 
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C) labor.:itory testing of se lec t ed soi I samp l es recovered fn>1n 
the exploratory bor ings to determine their pertinent index 
and engineering properties, 

D) Bused upon the above findings, the prcp~rntlon of recommen
dations for the gcotechnica l aspects of commercial develop
ment of t he s ite as fo l lows: 

I) S i te preparat ion, grad ing and compact iw1. 

2) Oes ign paran1etcrs for building foundations and concret e 
s l abs-on-g rade 

No detai l ed studies were pe rformed within the s l dping, sou thwestern 
portion of the s ite occupied by Park llill. \1hi l e the present topo
graphy of this a rea may prec lude deve lopment at t his time, future pro
posals ~ay be considered, requiring additional geo log ic studies. 

SITE COND ITIONS 

Surface conditions 

A triangular s haped portion of the property, encompassing approx imate ly 
one-half the site , or 0.6 e) acres, is located in the northe.:istern area 
on flat ground and i s therefore considered t he are~ mos t I ike ly for deve lop
ment. A two-story wood frame st ructure,presently used as ~n offlce bui ld 
ing, with adjacent paved drive1-1ay and parking areas, i s located near Its 
center . While most of Park Hil 1 hijs gently rounded naturil s l opes, t~e 
steep s lopes within t h is site suggest that pasl quar ry operations within 
historic tfmes have removed mate ri a l s f rom t he toe of the hil 1. The 
s lopes are covered with sparsely loc.:ited l ow bushes and young trees, and 
a ll of the undeveloped area of the property support s a moderate growth 
of g rass and .weeds. 

Reg i ona l Geology 

The sedi ments which underlie the Hollister Valley are lake bed sediment 
depos i ted in Lake San 8enlto dur ing the Pl iocene and Pleistocene Epochs 
(Qsb J). These cons ist of uncon solidated CLAY, S! LT, and minor SA~ID. 
Ben~ath the l ake beds are the poorly conso li dated GRAVEL and StLTSTONE 
and SANDSTONE of the San Benito Grave l un i t (Qsbg). In the area of the 
Town of Holli ster , these sed iments have been di srupted by tectonic forces 
concentrated a long the Cal<lveras Fuul t Zone. 

Park Iii I I represents a horst, or structura l block, folded and pushed up 
between t\.JO traces of the act ive Ca laver,15 Fc111lt (Fi9L1re I) . 

P.irc1 ll c l und in terconnecting fau lt trncc s ma pp(~d by R<1dbruch ( 1968) c1ncl 
Radb i-uch <ind Ro9c ,. s ( 1969) ,·1(: 1·~: 1; sed by the S t,1t(~ Geo 10~1 i st in l '.)7 4 to 
cstab l i sh the Spec ial Stud ies Zones in compliance with the Alqui s t - Priolo 
Geologic tlaza rds Act. 
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The main, actively creeping trace of the Cal~ve ras Fault i s somewhDt 
colncident with the western edge of Park Hill. To the south , where this 
trace passes through Ho ll ister, it is easi ly discernible by an obs e rva
tion of cultural fea tures (streets , s idewa l ks , buildings) that are con
tfnuously being of fset and damaged. A pa ra ll el easterly trace of the 
Calaveras Fault, trend ing N 25° W has been proj ected a long the eas tern 
toe of Park Hill; this projection shows the fault to cross the north
easterly corner of the subject site. A shor t fault trace connecting 
the two previous ly mentioned fau l t traces has been mapped across the 
Park Hi 11 "sacld le11 area on a N 55° ~I trend, fol lowing the toe of that 
portion of Park Hill that lies ,1ithin the subjec t si t e , thus being lo
cated 1-lith i n the study a r ea. The latter t.,,o foults sho1o1 no evidence of 
fau l t creep, but prudence dictates that they should be conside red poten
t ially .ictivc. 

Si te geo logy and subsurface conditions 

The site i s s ituated partia lly on the northe~sle rn s loping portion of 
Pnrk Hill, .ind partial ly on the leve l val l ey floor. Pt1rt of the si t es ' 
level area is bel ievcd to be a result of past quarrying operations. 

Subsurf.:ice. exploration shows the eastern portion of the prop~rty is under lain by 
deposits of unconsolidated SILT and CLAY, and medium dense SAND and GR/\VEL 
with occasionally lnterbedded lndurated si Its tone . West of the existing 
s tructure, a trashy fil l, ex tending to a depth of about 15 feet was en
countered. Figure 3 presents logs of seven test pits excavated on a I ine 
parall e l to first Street, showi ng the approximate thickness of f ill. The 
fill, which exists in a l oose condition and contains randomly located 
organic deposits , is unsuitab le for support of permanent struc tures in 
its present condition. The approximate extent of f i l l Is shown in Figure 2. 

Fault location studies 

Both geophysical methods and direct trench exploration were emp loyed to 
isol a te and Identify s i te faulting . Initi a lly, th ree magnetometer tra
verses and three seismic refraction survey lines were performed on the 
property, at locations shown on the Slte Geologic Map (Figure 2). Anomalies 
observed In these I Ines prompted a more direct .investigation by backhoe 
t renching . (See Appendl.x A for geophys i cal results ) . 

Backhoe trenches were excavatad at loc<1tfons shD'>"tl on the Site Geologic 
Hap (Figure 2), general ly to depths of about 12 feet. After shoring Has 
install ed , the trench sidewa ll s were cleaned and c~reful ly exam ined. 
H01..,ever, in Trench T-3, the trashy fill proved to be unStilb l e nnd .i f)Ortion 
caved in before being thoroughly examined (see Figure 3 for logs) . 
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Near the southwestern end of Trench T-2 , at Station 1+30, 'lie encounter
ed a minor fault (see Figures 2 and 3). At Station 1+10 in this same 
t rench and where the bedding steepened considerably, we encounte~ed a 
fau lt scarp developed on si l tstone and overlain by loose sand and 
gravel. 

Trench T-3 was subsequently excavated to explbre the probable extension 
of the fault encounte red in Trench T-2. /\t about Station 0+118 (T rench T-3), 
the bedding steepened und sl ickcns idcd s ilt s tone , indicative o f previous 
shearing was evident. Unstable, Cilving trench ,..,all s precluded a thorough 
examination of thi s zone in-place, but on the basis of our surface obser
vations, 1-1e bcl ieve a fault was in evidence at Station 0+48 in Trench T-3, 
and this fault is continuous with that shear zone encountered in Station 
l+lo in Trench T-2. 

~e believe the f~ult truce found on the property represents the inferred 
connecting fou l t shown tren ding n 55° Won the Spcci.:i l Studies Map 
(Figure 1). Th~ inferred rau lt tr<1ce trending N 25° 1,/ milppcd along the 
eastern toe of Park Hi 11, w.ls rlot encountered in our subsurface trcnchfng 
and1i1ebelicvc this fau l t truce to be located northe.:ist of the subject 
properly. 

Seismic considerations 

The site of the proposed development is located within one of the most 
seismically active regions of California. Hi s to r ically, the Hol 1 i scer area has 
experienced numerous earthquakes and minor events occur frequently. 

The nearest known active fa ult Is the presently creeping trace of the 
Calaveras fa~located about 1,500 feet west of the site. The actTve 
San Andreas fault is located about 6 miles southwest of the site. Earth
quakes epicentered ~long either of these fau lts cou ld appreciably affect 
the site. The major seismic hazards and the ir potential effects on the 
site .lre described below: 

1. Ground Rupture - On the b.lsis of both our geophysical evaluation 
and trench examinations, we are of the opinion that a fault 
trace crosses the property as shown on Figure 2. The act ivl ty 
of th i s fault ·is unknown, however, we believe the fault should 
be considered at least potentially active, and must therefore 
conc lude that there Is a potential for earthquake- induced 
ground rupture within the site along or in close proximity 
to this fault trace. 

2. Soil Liquefact ion - This hazard is primari l y associated with 
roose,sotur'iite<J-;- c lean fine s.:rnds. ',Jc suspect th.it the free 
grounch,1ater surf;ice is su ff t c i enl ly d(~ep and the &.ind suf f i
cicnt ly conrsn so tha t l i qucf..1ct l o11 need not be .:, conside r ation 
at this s ite . 
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3. Ground Sh.iking - During the next 100 years or so, it is likely 
that the site will be sevc rly shaken by ~n earthquake with an 
epicentraJ location on or near one of the active fault s close 
to the property. Additionally, it is possible that severe 
ground shaking could act ivate shal low land s ! iding of material s 
on the steep slopes s ituated in the southwestern portion of 
the property . 

RECOMMENDATIONS (Geology) 

Because of th e potent i a I for surface rupcu re on the properly, we recommend 
that no permanent structures for human occupancy be constructed within 30 
feet of the fault s hear ~one. A setback 7.0ne reflecting this recommended 
distance has been es tabli shed on the Site Geologic Hap (Figure 2) . 

GEOTECHNICAL CONSIDERflT IONS 

The res idual soils underlying the site arc strong, reli'tivcly incompress
ible ond have a la.v poten tia l for volume changes assoc iat ed with sc:asohal 
changes in soi l ~,ater content. · Howeve r , the tr.ish fill loca t ed 'f/CS t o f 
the existfng s tructu re has a heterogeneous compos iti on and consistency, 
and in its present condition, is 11ot cons idci-ed su itubl e for s uppo rt of 
permanent structures. Even pavement s tructures constructed otl thi s trash 
mater ial could, In a shor t time, experience subs idence that would lead to 
early failure. While foundations could be supported on deep piers founded 
on residual so il s underlying the trashy fill, we prefer to revi ew any 
development proposa ls before preparing detailed foundation des ign recommen
dations for this area of the property. ldeaH y, th is . trash fill and 
associated debris shou ld be removed, and grade restored with approved 
import mat e rial, pl aced and compacted to the govern ing project technical 
requ f remen ts. 

The fo l lCHJTng geotechn ical reconmendations are prov ided for deve lopement 
In those areas east of the trashy Fi IJ, and northeast of the fault se tback 
I lne • 

SI te preparation 

The surface of the development area, including a 5-foot perimeter zone, 
should be stripped to remove surface vegeration a nd organi c topsoil. Soil 
containing more than 2 percent by we ight of organic ma tte r s hould be con
sidered organic . 

Str i pping depths shou ld be dec ided in the fi('.ld a t the tinic of constn1ctlon 
but for planning purposes an ave rage strippi ng depth of 3 Inches should be 
.1ssumcd, 

Strippings may be e ither wnstcd o ff -~ite or stockp il ed for s ub sequent use 
in 1-indscap~d arc~s -
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Ocprcss lons and loose soi l zones r es ul ting from the removal of designated 
trees or unde rground s tructures that may be encountered during clearing 
and grubbing operations or site grading, should be ca refully backfi ll ed 
with thoroughly compacted on-s i te inorganic so il. 

Grading and compaction 

Stripped soil s urfaces ln those areas to receive structural fill, founda
tions, slabs-on-grJde, or pavements, should be scarified to a depth of 
at le.i s l 8 inches , condit ioned with ,..,ater (or all01·1ed to dry} to produce 
a soil-water content Jt least 2 percent above the optimum va lue and then 
compacted to a density equivalent to at least 90 percent of the max imum 
dry density of the soil as dete rmined by ASTH Test 01557-70. 

Structural fill using on-site inorganfc soi I should be placed in layers 
not exceeding 8 inches loose thickness, condiLfoncd 1·1lth ,..,ate r (or allo.,.,ed 
to dry) and compacted to the requirements described prev iously. 

For purposes of ca lculating gra·ding elev.::itions and fil I volumes .:issume 
that loose so il s in t he upper 12- inch surface zone wi I I decrease in volume 
by about 15 percent when U$Cd as s tnictural f i ll or compacted in-pl ace. 
Denser so i ls be l()\,J this surface zone \-Ii 11 decrease in vo l ume by .ibout S 
percent when used as s tructural fill andv,111 compress alJout 2 inch \.1hen 
surface cornpc1cted~ in-place . 

Bui l ding foundat ions 

Bui ldings up to 3 sto ries in height may be supported on conven t ional 
shal lo\v foundations bearing on natura l soi 1 or compacted structural fi 11. 

Re inforced concrete continuous footings may be des i gned to impose pressures 
on foundation soi l s up to 3,000 pounds per square foot from dead plus 
normal l ive loading provided the resulting foundation width is oot l ess than 
12 Inches. Footings should be embedded at least lS inches below rough pad 
g'rade or adjacent fin ished grade whichever ls lower. 

Indi v idual re inforced concrete foundations, such as may be used for support
ing in terior columns or pier blocks, may be designed to impose pressures 
on founda t ion soi l s up to 3,500 pounds per square foot. and should be em
bedded at least 12 inchc~ be low rough pad grnde. 

Uti l ity trench~ 

Vertical trench excavat ions up to 5 f ee t in depth shou ld be capab le of 
standing with 1nin i111.i l br.icing for sho rt construct ion periods . Attenti on 
i s dr a·,m to the State of Cal ifornin Safety Ordcr5 dC!.il ing ~, ich "Excav :ons 
and Trc11chcs . 11 Such order !; requirn br.nc i119 fo r il l l trenches mor~ th,,1 _.; 
fo n t deep. 
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For pu r poses of thi s section of the report, beddi ng is defined as that 
materia l placed In the trench to a depth of I foot above the top of pipe. 
Backfi ll is defined as fill pl aced above the beddi ng materi.:il. 

Unless concrete bedd ing is required around uti l ity pipes or conduits, 
Imported free-draining sand should be used as bedding . Sand bedding 
shoul d be j et t ed and compacted to a unit 1-ie ight equival ent to a t le<'.lst 
95 pe rcent of the compact ion test maximum (ASTH 0 1557-70). Sand proposed 
for use as bedd ing should be tested in our laboratory to de termine !ts 
suitabil i ty. 

On- s it e inorgan ic sol 1 or s u itab l e import ed soi I may be used as backf ill . 
A re presentative sampl e of the imported so il proposed for use s hou ld be 
tested in our laboratory to determ ine i ts suitabi lity. 

In areas whe re settlement of t he trench backf ill shou ld be minimized, 
such as un der the driveway o r adjacent to the house, the b~ckfl l 1 shoul d 
be pl aced In a se ri es of horil::on t a l layers , coch laye!r not exceedi ng 8 
inches in loose thickness , and compacted to a 1:1i nlmuni 90 r c rc.ent of the 
maximum l aboratory test value (ASTM 01557-70). 

Concrete Slabs- on-..9.rndc 

Concrete floor s labs shou ld be const ructed on c.ompactcd so il subgradcs 
prepared as described in the section on Grading ,>nd Con1paction . 

Whe r e floor dampness must be minimized, a minimum 4 inch section of 
capillary break material covered with a membrane vapor bar ri er should be 
placed bet\~een the floor slab and the compucted so il subgrada. The 
capillary break shou ld be free-draini ng, clean grave l or rock , such <>S 
3/811 washed pea gravel or permeabl e aggregate complying with Ca ltrans 
Standard Spec i f ications , Section 68, Class 1, Type A. The materia l pro
posed shoul d be tested in our la boratory to ver1fy its effectiveness as 
a cap ill ary break. The membrane vapor barrfer should be at least 10 mil 
thi ck polyethylene or its equivalent, unless it I s protected by a cover
Ing laye r of sand , in which case a materia l of 6 mfl th ickness may be used . 

Where floor dampnes s is not ob j ecti onable, concrete slabs may be construct
ed directly on the compacted soil subg rade. 

Surface dra inage and l andscaping 

Surface drainage gradients should be planned to prevent ponding and to 
direct sur face water away from building foundations , slnbs, edges of pave
ments, and to1"ards sui t,1b l e tol l cct ion and discha rge faci l ities . Concrete 
sp lash blocks and Ch()nne l s shou ld be provided beneath do1·inspouts to ca rry 
r;i i mrnter ?May from bu i Id i ng found,:1 t ions . · 
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Pavements shou ld be designed with surface gradients of at least 2 per
cent in their principal directions of drainage. 

Water seepage or the spread of extens ive root systems into the soil 
subgrades of foundations, slabs or pavements cou ld cause differentia l 
movements and consequent distress in these st ructura 1 e I cmen ts. The 
landscape designer should be advised of this ~nd in pa rti cu lar should 
arrange thot deep rooted trees or shrubs, especially those requiring 
heavy watering, are not pl anted alongside bui !ding foundations unless 
they are contained in planter boxes with watering restricted to the boxes. 

Observation and testing during construction 

We r econmend that TERRATECH be corrrnissioncd to clssist with the control 
of the geot echnica l e l ements of project deve lopment by observqt ion .:ind 
testing during construction and particularly to llndertake the following: 

1. Observe site str ipping and advise on str ipp ing depth s . 

2. Observe, test and ad~ise on scarifying, water condit i on i ng and 
comr,action of cut and fill in areas to receive found.:itions, 
s labs - on-grade, or pavements. 

3 . Review development proposals for the areil ~,est of the ex i st
ing structure, and advise on specia l foundation construct ion 
and/or earthwork processing, as necessary. 

LIMITATIONS 

Development proposals that are sign ificant ly different from those assumed 
In our report wi II render our recommendations invalid unless such changes 
are reviewed by our staff and our speclf ic reconY11endations modified 
accordingly. 

Our findings and r econvnendatlons have been made in accordance with the 
geologic and foundat ion engineering principl es and practices generally 
employed by the geologic and englneerlng professions . They have been based 
upon data obtained frorn fi eld stud ies and explorations made at the loca
tions indicated on the s ite geologic map . (Ffgure .2). 

Subsurface exp loration of any site is necessarily confined to se lect ed 
locations, ilnd conditions may and often do vary between these l ocations. 
Should varied conditions come to light during project development, add i 
tional exp lorc:it ion, testing and cons truction modification may be required. 
To comp~re the general izcd s1te conditions assumed in this report with 
those found on the s it e .it the time of con5truction, all eorth'IJOr k and 
associntcd Of)crations shou ld be observed by our field r cp res c1H,Hivc c1nd 
tested where necessary. 

: . 
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/\ny person concerned ,.,, i th this project who observes conditions or 
fea tu res of the s ite or its surrounding areas which are different from 
those described i n this r eport, should repor t t hem lrm1ed ic1te l y to th i s 
office for eva lua t ion. 

Report Prep~ration: 

Eng ineering by 

~~/U---Kenncth L. Meleen 
CE 171187 

, ijeport rcvi01cd by 

\ . .., .. \ . >!.-t:::::e~r 
C 256 CEG 987 
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GEOPHYSICAL SURVEYS 

General Background 

Tota l magnetic field 

Va riati ons in the loca l magnet ic f ield were measure d using the Geomet ri cs 
G-8 16 portable pro ton- precession magnetome t er . Read ings v1ere taken at 10 
or 20 foot spaced stations a long t he 1 ine of profil e. The ins trument has 
digital readout with an accuracy of I gamma . 

Thi s technique accurate ly measures the inte nsity of the ma9netic fiel d a t 
each sta ti on. The. resulting p lot o f total inten s i ty (in 9nmmas) versus 
di stance (i n fee t) o ften contain d i st tnc tive anomal ics whi ch may be 
assoc i~ted with d lfferences in ~agneti c susceptibility between subs urface 
units. Magnetic profi lcs can often be used in conj unction 1-lith the se ismic 
refract ion dt1 t .i to In fer t he conf iguration of su bsu rf.t1cc r.,ate r iv ls by 
indi cat ing t he l ocat ions of impor t ant concea led con tac t s. 

Seismic ref ract ion 

The seism ic r e fract ion survey was conducted 1-,lth a Geo1;1etrics !limbus 
ES-12S s igna l enhancement se ismograph 1vhlch a ll m,,s measurement of the 
trave l- t1111c of compress iona l e l as tic waves trave ling through the subsurface. 
Energy impulses are produced by impact of a t6 pound sledge-harmier on the 
ground s urface. The signal enhancement and CRT display capabitr ties o f the 
ins trument a ll ow conf ident ident ificat ion and meast1rer.'cnt of' de lay times 
for first arrivals. 

Thls procedure measures velocftl es of subsurface materials. A plot of 
t rave l - times (in mflllseconds) versus di stance {in feet) is used. 1'8est-f it'1 

straight lines are used to connect the data points and the s lope of each I ine 
Is the inverse of the apparent ve locity of the corresponding laye r . The 
veloc iti es give a good Indication of the cha racte r of the subsurface 
materials. 

In most situations the ve loc iti es of laye rs tncrease wi th thelr depth below 
tne g round surface. The wave front i s refracted, at the velocity contrast 
interfaces betwe'en laye rs. Since deeper wa ves have a longer pa th t o tr.ive l , 
but travel more qui ck ly whil e in the deeper layers, t here i s a critical 
di s t ance beyond which the deeper refracted waves arr ive before the 
s ha llm,er-pathi!d direct waves. Thi s d i stance (Xe) and the measu red ve loc it ies 
of t he laye rs (V) are used to compute the depth (D) of the rcf r~ct ing ve locity 
contrc"lst interface. The fo l 101,,ing formula is used to cvfcu l.itc dE'lpth (D): 

D =- .~':..11 Vz-V t ' 
I 2 Vz+VJ 

Geologic interpret<1t ions o( the geophys ica l profi t e.s i,.1er c01c1cle us ing .111 
ava il ab le informat ion f rom other sources (I . e., geo log ic maps , surface 
topography, ae rial photogrnph~, e tc. ) . 
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Re sults 

Three magne tic traverses were conduc ted illong the same llncs. as the se i smi c 
refrac ti on 1 ines (see Figure 2). The data a re plotted in Figure A- 1. 

The magneti c profi les ind icate a s i n9 ifi cant decrease in tota l f i e l d 
intens i ty toward the nor theas t . Thi s suggests that the st ructure continues 
to dip s teeply to the northeas t as ?bse rved in cut s lope an d trench expost1res. 

Three se i smic re fract ion lines \'1ere run i n a northeast or ientat ion (see 
Figure 2), essentially perpe ndi c ul .ar to the rncJ pped t r er1d of the fau l t 
shown striking bet\'1een the two h1lls north and wes t of the site . The 
tin~/dl s tance plots a rc presented in Figure A-1. 

The ve loc it ies measure d an d dep th ca lcul ated for r e fract ing i n te rfaces 
on the bas i s of t he se i sm ic re fr ac ti on and magnetic data we re used, in 
con junc ti on \otith the drill holes a nd exrlora tion trenches , to formul cite the 
i nterpreted c ross sect ions shown in Figure A-1. 

~ ., 
·l ., 

! 
ij 
l 
l 
1 



APPENDIX A.1

APPENDIX B 

··' 

r. 
. .,. : ., ff ,: .. ,. ,! .= · ... , l 
~ ,\ • ~ I I •:.'. .. • • f '• 

l • .. . . : 
i 

! . 
,J, • 

:·.· ~ .. -~·: : 
; . '. 

I -·.~ . : l 

'~ >t.J\::.t 
', .. . 

.i . . ' 
:~ . . ... ' 

,. '· i 

. ·.i . . . j ·:·_" l 

--t{·f~tt:\(l~l?tf.tif'.1~T~);,._.t1: :-:~:-::-:·;\ :;.:;.-·fHP\~ -~~t;:,-~,~f;,~~)h';t::; J.~k\:. :1 f;~?-i,:,;;::, :·:J·:· .~ttN~Yk+'.~J;tr:: /ft:·_};:.··.·,, ·~t _:; :~~ 
,l•' .• ji, ,),:'I;'('!,:. ,-1',l_;,.,,1\••~~',1 ,'\_ ,• ;'/;>~:. ,•." 1 

,' •• : ' : ·· , ·~ • • •• .' I. • •; ,' ; /· h ,h~'"''.I. >,~. •. );'~; !, • il,\" . • J •, •• ··r· '. · , . .-J\'.' ,,'•, · I. ' , .;, • ; . ' , •: •','; -.,. ; . !-f' • . ,! ,i ::_f \ c1r;'t{t"t'·' ·' . . . . . .. . . . . . . . " , i . i~'.(:L:' ·r· '. ; .· .. < , . . ; , . i .. ,; " '. : A '· . . :; .1 
', ,t! 

I• 
.. •-~ 

·i 
\ 

:,~ 
)~ ... , 
-<i 

i 
:i 
·.: 

I 

' 

.· ,:I 
·i , .. ·,\. 



APPENDIX A.1

EXPLOnATION D~ILL HOLE 

PROJECT FIRST STRE ET COMMERC IAL S I T£ 

ORI LL RIG Cont. Fli ght HOU: DIA, 51" 

GROUNDWATER OEPlH INITIAL ---- FINAL ----

... ... 
>- r ... ... .. 

DESC RIPTI ON .... 
0 

0 .,, 

Mediur.1 brO'vm, cJry, loose grave ll y SM 
si l ty SJ\ND 1.,rith cJ cb ri s ( f il l ) ... l 

---"~--~------------· --- --------------
Botton o f Holr. .H I; ' 

llo \fa t er Encoun t cn:d 

----·---...-------...... _., .. --·-·~-... 1 ...... 

PRO J ECT 7283 
--------·· ----··---·--·~--

3 

5 

6 

7 

8 

9 

. 10 . 

. ll 

.. 1 2 

13 

14 

. l 5 . 

,..16 

,..17 . 

1 8 

19 

~ 

0 
0 

w .., 
"' .... ... 

~ !\, 

<( ..,, 
"' ~ 

0 ., ... 

LOG MOLE No. B- r 

DATE 9/19/78 LOGGED BY JBB 

SAMPLfFI Mod. Ca I. 

HO LE El EV. 104 

-
~ ; "" < -. .... z 

" ; I 
~ 

w 0. ~ .. :{ - "' ... 2. - 7; < 1: .... )-w z ., 
0 ::; ... ., 0 ... ... .. ... l) < 0 V vi "' ... > ':! z 3 z .., 

ot 3 .. ... ... ... ,.. 
"' "' 

w, 
0 0 0 z « 

V ... - ... < 0 ... 
0 < .., .... - ~ ... ... V ... "' :i: 0 :::> 

-- · -·· 

(; 



APPENDIX A.1
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EXP LORATION DRILL HOLE LOG HOLE No. B-3 
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FAULT INVESTIGATION 
J.C. PENNEY BUILDING 

HOLLISTER, CA 

INTRODUCTION 

I 

This report presents the results of our fault investigation' performed at 
the site of the former i.e. Penney building. The 0.40(.±.) acre site is 
located on the northwest corner of Fourth and San Benito Streets in 
downtown Hollister, California. It is proposed to raze the abandoned 
building which was damaged by fire and to eventually redevelop the site. 

The site is located within a Special Studies Zone established along the 
eastern trace of the Calaveras fault zone. The zonation of this fault 
was man~ated by the Alquist-Priolo Geologic. Hazards Act, enacted by the 
California legislature in 1972. The concealed fault trace has been 
mapped by thE! California Division of Mines and Geology (C.D.M.G) 
approximately 100 feet east of the parcel. Our investigation explored 
the site for the presence of the fault. 

For this investigation we performed the following tasks: 

1. A review of our filco of pns t projects we have per formed in the 
area, as well as aerial photographs and geologic literature 
pertaining to the area. 

2. A reconnaissance in the vicinity of the project to locate any 
distress in cultural features possibly caused by historic movement 
along the fault. 

3. The excavation and logging of two 11 to .13 foot deep exploratory 
trenches across the parcel. One 61 foot long' trench was excavated 
in the alley north of the parcel and a second trench, 79 feet 
long, was excavated diagonally across the existing open area 
situated in the northwestern corner of the parcel. 

4. A discussion of preliminary findings with project consultants. 

5. The preparation of this written report of our fi·nd
0

ings, 
c.onc.lusions and recommendations including a regional fault map, 
site plan and trench logs. 

FINDINGS 

SITE CONDITIONS 

The majority of the site is covered by a brick and concrete two-story 
building previously occupied by th~ J.C. Penney department store. A fire 
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economically destroyed the structure approximately two years ago. 
The damaged upper story constructed of brick was removed as a safety 
precaution. The northwest portion of the building was also razed leaving 
an o~n space, and in this area several brick footings approximately two 
feet deep remain. 

Hawkins Alley trends east-west at the rear (north) of the parcel and a 
turn-of-the-century two-story brick building is located immediately west 
of the parcel. 

Several utilities were discovered in the alley, including a steel fuel 
storage tank located at the west end of trench T-2. •Probing of the tank 
through a vent pipe suggests the top of the tank is at a depth of about 
10 feet and the tank bottom is about 16 feet. A buried pipe appears to 
trend south from the tank about 7Q feet to a concrete cellar approxi
mately 10 feet deep. We suspect the cellar was actually a boiler room 
which received fuel from the storage tank. 

REGIONAL GEOLOGY 

The City of Hollister is located in a geologically active area. The 
active Calaver,1S and San Andreas Faults, both capable of generating large 
earthquakes, are ·located nearby. These faults are locally creeping about 
1 cm/year and converge just south of the Hollister area. 

During Pleistocene time, the Hollister Valley was occupied by 
Lake San Beni. to. Numerous streams fed this lake and the resulting 
fluvial and lacustrine sediments may locally attain a thickness of 
1000 feet (Kilburn). The interbedded fluvial and lacustrine sand• silt, 
and clay likely range in age from Pleistocene to early Holocene. Bedrock 
underlying these sediments is believed to be Pliocene Age sedimentary 
rock; however, exact basement relationships are uncertain due to complex 
faulting at depth. 

SITE GEOLOGY 

The concealed trace of the eastern branch of the Calaveras fault has been 
mapped by the C. D. M. G. as passing th rough Park Hill, located north of the 
site and through the intersection of Third and San Benito Streets, about 
100 feet.northeast of the J.C. Penney site (see Figure 1). Although the 
nearby eastern trace appears to be seismically active, no continual creep 
has been documented on this trace. Active right lateral creep is 
occurring on the main Calaveras trace, located 1/ 4 mile west of the 
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site. Here, the preclae fault location can be readily identified by 
severe cracking of curbs, streets and structures situated on the fault. 
Because of extensive down.town development and lack of creep, the eastern 
branch is not easily identified at the surface. At the south end of 
Hollister, however, the eastern trace is marked by a prominent scarp , 
several feet high. 

, I 

To evaluate the site for potential faulting, two explora. tory trenches 
were excavated on the site (see Figure 2). Trench T-1 was excavated for 
79 feet in a northeasterly direction in the open area located in the 
northwestern corner of the parcel. Trench T-2, 61 feet long, was 
oriented in an east-west direction in Hawkins Alley north of the existing 
building. It was not possible to connect the ends of the two trenches 
due to the presence of the buried fuel tank. Doth trenches were 
excavated to depths ranging from 11 to 13 feet. 

The northerly walls of both trenches were carefully inspected and logged 
(see trench logs, Figures 3A and JD). Sediments encountered consist of 
horizontal, thinly bedded silt, silty fine sand, silty clay and 
admixtures of each. The soils grade both laterally and vertically, which 
is characteristic of lake sediments and represent Lake .San Benito 
deposits. 

No deformation of bedding or any evidence of faulting was encountered in 
either trench. Due to the presence of the existing building, it was not 
possible to evaluate approximately 40 feet of the southwestern portion of 
the parcel. We would not expect the eastern branch to pass through this 
area. We suspect the trace is located close to where mapped by the 
C.D.M.G.; that is, approximately 100 feet northeast of the property. 

Upon completion of our fault investigation, both trenches were , 
back.filled. Trench T-1 was backfilled with native soil deposited 
in lifts and compacted by hand with a vibratory compactor (Wacker). 
Trench T-2 was backfilled with imported clean sand, moisture conditioned 
and compacted in lifts. Trench T-2 was then capped with 6 inches of 
concrete to restore the alley surface. 

SEISMICITY 

Seismic hazards constitute the most significant geologic constraint that 
could affect si.te development. As mapped by the C.D.M.G., the 'eastern 
branch of the Calaveras fault passes within 100 feet of the site. The 
actively creeping trace of the Calaveras Fault lie.a 1/4 mile vest of the 
property. The active San Andreas Fault is located approximately 
4-1/2 miles to the southwest. 
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The major seismic hazards and their potential effects on this ,site are as 
follows. 

Ground Rupture: During a strong earthquake, ground rupture and 
surface offset often occur along faults and typically coincide with 
preexisting fault traces. Our investigation did not reveal any 
evidence of past faulting across the site and we therefore conclude 
that the potential for ground rupture at the site is low. 

Seismic Shakin&: The property is located within the seismically 
active Hollister Valley and is situated near several faults that are 
capable of causing violent shaking at the site. Based on historic 
records and on the known seismicity of the area, it is likely that 
within the next 50 years the site will experience an earthquake of 
Richter M.-."lgnitude 6.0 or greater, as well as numerous smaller 
earthquakes, all generated within 20 miles of the site. A strong 
earthquake epicentercd along any of the major faults situated in the 
vicinity of the site would probably cause severe ground shaking. 
This potential hazard is shared by many other sites in Hollister. 
Of additional concern is the possibility that the adjacent building 
west of the site may collapse during strong ground shaking, resulting 
in damage to structures constructed on the J.C. Penney site. This 
early 1900' s two-story building appears to be constructed of 
unreinforced brick which typically performs badly during strong 
earthquakes. 

Liquefaction: Liquefaction of loose, saturated silt and sand during 
an earthquake will reduce the shear strength of these soils and can 
contribute to lurch cracking and abrupt settlement of the ground 
surface or structures. Potentially liquefiable deposits of silt and 
sand may underlie the property, however, there is currently 
insufficient subsurface information available to evaluate this 
potential hazard. Detailed subsurface exploration' and laboratory 
testing will be necessary to evaluate liquefaction potential. 

CONCLUSIONS AND RECOMMENDATIONS 

Our investigation revealed no evidence of faulting across the former 
J.C. Penney site and we conclude that the eastern branch of the Calaveras 
fault is probably located off-site as mapped by the C.D.M.G. 

Once development plans are established, we recommend that a deep, boring 
should be drilled and inplace samples obtained and tested to evaluate the 
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liquefaction potential of the subsurface soils. In addition, the 
structural stability of the adjacent brick building should be evaluated 
and development plans should include meaourea to mitigate potential 
damage. to site s true tu res should the adjacent brick building collapse 
during se1sm1c shakinr,. Recommendations for processing of on-site fill, 
site stripping, grading, utility trenching and surface drainage should be 
addressed in a geotechnical report.· 

LIMITATIONS 

In developing the conclusions and recommendations given above, we have 
followed the principles and practices generally employed by the geologic 
profession. 

Any person concerned with this project who observes conditions or 
features of the site or its surrounding area which are different from 
those described in this report, should report them immediately to this 
office for evaluation. 

Sincerely, 

TERRATECH, INC. 

9-~~ 
J. Alan Ben£ er 
Engineering Geologist 987 

JAB:ljh 
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nNESTIGATICN OF '!HE EA.ST BRANCH OP mE CALAVERJ.S FNJLT 
PRUNE S'l'REr:l' SOl'.X>L SITE 

INTRODUCTI~ 

(RANCX> SAN JUS'ro TANOD{ SOKX>L SITE) 
IDLLISTER, CALIFORNIA 

'Ilri.s report presents the results of our investigation of a 1600-foot-long 
segrrent of the F.ast Branch of the calaveras fault on the 20-acre Prune 
Street scoool site in Hollister, California (Figure 1). 'Ihe property is 
bounded by Ranc.oo Drive on the east, Pnme Street on the west, and single
family halses on the north and sa.rt:.h. Proposed developnent consists of a 
tarrlan scbx>l to the existing Rancho san Justo Junior High SCh::lol, which is 
located across RanclX> Drive £ran the property. A small parcel at the 
southwestern comer of the carrp.lS of the existing school was also 
investigated during this stu:ly (see Figure 2). 

With the exception of the sa..tt.m,,estem aoo northeastern comers of the 
20-acre property, the Prune Street school site lies within the State of 
California {Alquist-Priolo) Special Stu::lies Zone established for the East 
Branch of the Calaveras fault {CIM3, 1982). 'llle purpose of the Alqui.st
Priolo Special Stuiies Zones }ct is 11to prohibit the location of nost 
structures for hunan occupancy across the traces of active faults and to 
mitigate thereby the hazard of fault-rupture" (Hart, 1985). 

SOOPE OF WJRK 

'lbe i:mpose of a.Ir investigatioo was to determine the location of the East 
Branch of the Calaveras fault oo the o.o parcels and to reccmoond a 
"building exclusicn z.ooe" aloog the fault. We performed the following 
w:mc. 

1. Reviewed file data oo o..xr previa.is investigatioos aloog the F.ast 
Branch of the Calaveras fault. 

2. Researched other available published and unp.Jblis.hed geologic 
literature pertaining to the property an1 the fault. 

3 • studied stereoscopic aerial ~ taken in 1967 I 1974 I and 
1987 far evidence of fault.in; that caooot be seen fran the grrund 
surface. 

4. Performed surface geologic mappi.1'}3 an:i coostructed four 
t.op:)graphic profiles approximately perpendicular to the fault. 
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5. Excavated, inspected, an::\ logged eight exploratory backh'.:)e 
tren::hes to locate 6llbsurface evidence of faulting. '!be area of 
the mapped fault was explored with a total of 939 linear feet of 
trench oo Jipri.l 14-11, April 20-21, aoo June 8-9, 1987 . 

6. C.orpiled and analyzed rur data and fanrulated CCX1Clusians arrl 
reccmnendations for a building exclll.5ioo zone. 

7. Prepared this report. 

FINDIN3S 

Site SUrface Conditions 

The prop::>sed school site is nearly level. A subtle, west-facing topO
graphic scarp t.reoos oorthwestward through the sa.ithern half of the 20-acre 
parcel, cur:v:i.ng oorthward and becaning n:ore prani.nent in the northern half 
of the parcel (see Figure 2). The scarp is about 5 feet high am. 70 feet 
wide near the northern property line. Inrood.iately north of the site the 
scarp has been m::xlified by agricultural activities to a near-vertical step . 
aro.rt 2 feet high ala)9 a oortb-south t.rend.i.ng fence. 'lbe scarp bends back 
to the oorthwest between the proposed schx>l site and Hawkins Street. No 
scarp is visible on the small parcel in the ~tern comer of the 
existing school carrp..is, even an aerial pootographs taken before the site 
was graded for the scl'XX>l. 

The 20-acre parcel is occupied by a mature, producing walmlt orchard with a 
61J\3.ll cluster of fann ooildings. 'lbe grouoo surface was disced before rur 
field iovestigatioo. The small parcel Cll the ex::i..sti.ng Carrp.lS was vacant at 
the tiJOO of oor investigation but has since been paved far recreational 
use. 

Regional GeolQ-0' 

SUbsurface Materials 

'lbe city of Hollister is located en a broad, flat alluvial plain near the 
sa.tt.hern errl of the Santa Clara Valley. Published subsurface infonnatioo 
i.IXlicates the valley is locally uooerlain by several buirlred feet of uncoo
soli&ted sediments that unccnformably overlie varioo.s bedrock fonnatians. 
'!be near-surface sedim3nts in the :inne::liate vicinity of Hollister baVe been 
interpreted to be either ancient lake (l.acustrine) deposits (Jenkins, 1973; 
Herd, 1978) or overbank flood (alluvial) deposits fran the San Benito River 
(lb:lse, 1983). cartx:n 14 (radiocartxxi) dating suggests an age of approxi
mately .COOO years far the upperDr:6t beds of the near-surface sediments near 
the city of Hollister (Herd, 1978; lbose, 1983) • 

'!be alluvial/lacustrine deposits in mx1 aro.md Hollister are typically 
clay, silt, ard fine to~~ san1 (Terra.tech, 1981, 1982, 1983, 
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1984a, 1984b, 1986). 'nleSe sed.ilrents are gene.rally well bedded, and 
individual layers cc.otinue laterally far hundreds of feet. 

The depth to grom:l water is generally greater than 100 feet (Killi.Irn, 
1972) . 

calaveras Fault Zone 

The ca.l.averas fault zone tren1s northwestward through the City of 
lbllister. T\olO nearly parallel branches of the fault cross the city, but 
only the Main Branch is believed to be historically active. 'lbe sense of 
d.isplacecoont across the fault zone is right lateral strike slip, with the 
"'1e5t side m:,ving oorthward relative to the east side. 

Hain Branch of the calaveras Fault 

The Main Branch of the Calaveras fault is located awroximately 2300 feet 
west of the Pnme Street school site (Dibblee, 1975; CDH3, 1982) and is 
actively creeping in the vicinity of lbllister at a rate of about 
1 centineter per year (Rogers and Nason, 1968; Berkland, 1975; Harsh and 
Pavone, 1978; wagner, 1978; Page, 1982). structures and pavaoonts b.lilt 
across the Main Branch have been visibly deformed. 

East Branch of the calaveras Fault 

The F.ast Branch of the Calaveras fault passes through the proposed school 
site. Soot.beast of H:>lli.ster, the East Branch is believed to ooincide with 
the Paicines fault (Dibblee, 1975 and 1979), which is creeping at a rate of 
about 1/2 an/yr (Harsh arrl Pavoni, 1978; Harms and others, 1987). In 1983, 
awroxiJnately 1000 linear feet of concrete curb was inspected at several 
locatiaos along the t.reIXi of the F.ast Branch of the Calaveras fault in 
H::>llister (Terratech, \.ttlp.lbJ i shed data). No pattern of fractures or 
displacsoonts in the curbs was detected. This suggests the fault is oot 
actively creeping in the vicinity of the proposed school site . 

'nle locatioo am length of the F.ast Braoch of the Calaveras fault in the 
lbllister area are dem:nstrated by topog:raph..ic, gro.md water, geq:bysical, 
arrl geodetic evidence. M.Jch of the length of the F.ast Branch in the city 
of fk>llister is marked by a subtle, di.sccoti.rn.n.ls, west-facing topog:raph..ic 
scarp. A bc::Juooary between areas of di.ff erent g:rouoo water elevatioo oo 
opposite sides of the scarp has been interpreted to aerk the subsurface 
location of the fault (J<ilb.Irn, 1972; Farrar, 1981) . .An arx::maJous gravi
tatiooal pattern measured aloog the t:reoo of the scarp bas been interpreted 
to represent vertical d.isplaoernent of bedrock along the fault (Robbins, 
1982). Regiooal geodetic 6lirVeY \.iClrk imicates tect.cnic strain is accim>
lating be~ fault~ blocks oo either side of the East Branch of 
tbe Calaveras fault ( .Langbe.i.n I 19 7 8) • 

Trench exposures of deformed near-surface alluvial/lacustrine sediments at 
other sites in tbllister 6Uggest aovement has occurred aloog the East 
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Branch within the past 4000 years (Terratech, 1981, 1983, 1984b). SUch 
recent m::,vement indicates the fault could be classified as active, 
according to the CDt£ (Hart, 1985). 

Site Geology 

~c and geologic features and the locations of oor explaratocy 
trenches are~ oo the Geologic M:lp, Figure 2. OJr interpretation of 
tlle subsurface geologic structure is soown oo the Geologic Cross section, 
Figure 3. L:,gs of oor eight exploratory trenches are presented in 
Figures 4 through 9. 

SUbsurface Materials 

Materials urrlerlying the proposed sch.:x>l site are unconsolidated, horizon
tally bedded clay, silt, and fine to IOOdiun-grained. sand. 'lllese materials 
are described in detail on the ~ trench logs. The upper 6 to 9 
feet consist generally of massive clay and silt beds overlying thin, 
discontin.ua..ls clay and silt beds. Below a depth of aro.tt 6 to 9 feet, 
thin, laterally continuous, easily traceable beds of sand, silt, and clay 
are present. 

Qi-Site Faulting 

The F.ast Branch of the calaveras fault has been mapped across the south
western corner of the existing Rancho San Justo Junior High School canp..is 
an::l the center of the proposed school site (Dibblee, 1975; CI>t-G, 1982). 
Trench locations were selected by interpretation of stereoscopic aerial 
pootographs and by tof091;aphic profiling. 

SUbsurface Evidence of Faulting 

'lbe East Branch of the calaveras fault was exposed in seven of our eight 
trenches. nie eighth trench, Trench 7a, caved across the fault before that 
sectioo of the trench could be soored. '1rench 7b \oi0S located nearby to 
pennit examination of the fault. 

"'1lere exposed in oor trenches, the width of the zooe of fault-generated 
ground defarmatioo varies £ran atx:iut 13 to 35 feet. 'lbe ZCDe of deforma
tial generally ccnsists of three to five distinct fault traces within a 
section of warped beds. 'Ihe fault traces are marked by displaced beds, 
steeply dipping clay seams, a:oo occasicnal voids. ~ wacyed beds 
generally describe a westward-di.wing rn:o:xlina.l flexure. 

Map Aligment of the Fault 

'l'he East Branch of the calaveras fault o.irves across the site a.rd is 
generally located t..1eSt of the alignment s1xM'l oo the Special Stu:lies Zooe 
map (CIM,, 1982). Near the center of the orchard, the fault is located 
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arort. 95 feet west of the CD£ aligment. Fran the southwestern corner of 
the existing can:pJS to the center of the 20-acre parcel, the fault tren:is 
aoo.rt: N30°W. North of that point, the fault aligmelt bends to an 
approximate N-S t:rerrl . 

'Ihe bend in the fault coincides with the bend in the tq:x)graph:ic scarp an 
the site (see Figure 2). 

Tbe .bend in the fault is the first known to be recogni.zed along the F.ast 
Branch of the calaveras fault. The Ma.in Branch of the Calaveras fault 
beoos slightly at several locations in and near the city of lbllister 
{CDH3, 1982). 

Fault~ 

Measured attitudes of individual fault traces oo the site diverge £ran the 
through-90ing t:rerrl of the East Branch on the site . Strike a.rd dip angles 
vary within trenches and between trenches. Dip angles are vertical to 
steeply inclined eastward and \,,leSt:ward. Strike angles vary fran N-S to 
N3QoE both~ and sa..rt:.h of the bend in the fault. In Trench 3, near the 
bend in the fault, measured strike angles vary fran N-S to N40°.E. The 
divergence between the aligrment of individual fault traces and the 
thro.Jgh-going t:reoo of the fault 61.199ests the segment of the East Branch on 
the site CCl'lSists of aul.tiple, short, closely spaced en echelon fault 
traces rather than a ccnti.nu:::,.is plane of rupture. · 

All of the trenches exposed evidence of apparent vertical displacarent, 
dcA-41 to the i,.,est. The net ~t vertical displacement across the zooe 
of defannatioo is abc:m: 1-1/2 to 3 feet, measured at the top of the easily 
traceable, displaced beds at depths of aro.rt: 6 to 9 feet. Trenches 3, 4, 
5, 6, and 7b displayed graben-like structures with east-&::J\..n as well as 
larger west-down apparent displacements across in::lividual fault traces. 
Net strike-slip di.splaceroont could oot be determined. 

Evidence of vertical displacement has been fo.m:i e~ aloog the F.ast 
Branch of the Calaveras fault (Terratech, 1983}. At this site, the 
apparent vertical dispJacarents, the westward-dipping m::nxlinal flexure, 
and the west-facing topograi:hlc scarp indicate the East Branch may be an 
oblique-slip, or diagooal displ.acanent, fault. 

kle of Faulting 

As described previously, radiocartxxl dating indicates the near-surface 
sediments in the vicinity of lbl.lister are about 4000 years old. Because 
these sedinents are faulted oo the site, the East Branch of the caJ.averas 
fault slx:uld be OX>Sidered active. No fault traces o:JUl.d be followed to 
the gro..ini surface in any of our trenches, .but all mate.rials within ab::lut 6 
to 9 feet of the gram surface are either 60 laterally discontimnJs or 60 
massive that sane fault traces may exterrl closer to the surface arrl not be 
visible. 
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Other Significant Features 

Trenc.hes 1, 3, 4, and 7a exposed thin, vertical clay seams -well outside the 
zone of fault-generated gra.m1 deformation. 'lbese clay-filled fractures 
may record arw::ient episodes of liquefactioo produced by large earthquakes 
on the Calaveras or San Arrlreas faults. Liquefactioo ca.lld have occurred 
ally when the grou.rrl water table was closer to the groun::i surface than it 
is t.cday. 

~CLUSIOOS 

1. The alluvial/lacustrine sedim:mts within aba.lt 6 to 9 feet of the 
gram:l surface on the site have been displaced and warped along 
the East Branch of the Calaveras fault . The width of the zone of 
fault-generated gram1 deformation varies £ran about 13 to 35 
feet. 

2. 'lbe map aligment of the fault bends £ran aba.lt N30°W in the 
southern half of the site to approx.im:itely N-S in the northern 
half of the site. 

3. <il-si te faulting is ju:iged to have occurred within aha.rt the last 
4000 years. The East Branch of the Calaveras fault shcw.d be 
considered active. 

4. Future ground displacement probably will be confined to an area 
very close to the zooe of fault-generated gram:i defonnation as 
mawed in this investigatioo. Future gram:i warping may extend 
~t beycn:i the area of observed past groun::i deformation. 

RECX:H:{E}IDATICNS 

We rea:mneoo that structures far bl.lnan occupancy oot be b.ri.lt within 50 
feet of the mapped zone of fault-gene.rated grouoo deformation. o..tr 
tuilding exclusioo zone is sbc,.,a) oo Figure 2 and varies in width £ran aroit 
US to 135 feet on [lX)St of the site. At the northern edge of the site, the 
b.ri.lding exclusioo zone is aroit 165 feet wide to acccmtOOate possible 
~ in the aligrment of the fault IXlI'th of Trench 1. 

A geotechnical investigatim slnlld be performed for the proposed school 
site before detailed fam::latioo am structural designs are made. Prel.irui
nary seismic design can be based oo informatioo ccntainoo in Terratech's 
1987 rep:irt, '4Geologi.c aoo Seismic Evaluation, Relocatable Cl..assroan 
Buildings, (existing) Rancoo San Justo Jtm.iar High Scoool, Hollister, 
Calif a.mi.a, 11 
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LIHITM'IO.S 

'lllis report aoo its fi.ndings, o::n:lusions, mxt recarrnen:iatians have been 
provided in accardance with the prin:iples and practices generally eaployed 
in the engineering geologic professioo. o..rr findings are based co research 
of readily available geologic literature, interpretation of stereoscx:ipic 
aerial pootographs, inspection of gro.xoo surface coooitiCl'lS, and inspection 
of subsurfac.e exposures at eight trench locations. 

Rel,Xlrt prepared by: 

TERRA.TECH, INC. 

~~~~ 
~izabetll L. Mathieson 

ca:; 1249 
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Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

835 Blossom Hill Road, Suite 215 • San Jose, California 95123 

(408) 365-8100 • FAX (408) 365-8362 

WORK ORDER 

APPLIED SOIL MECHANICS, INC., a California corporation, CCompany") and Ciienl agree to a work 
assignment for Company, as follows: 

Name of Project: Proposed Bui)dine Sites 1-9. Hollister 

Order Received By: ,J.,ac.,k,cG,.,.,re"'e"ne.__ __________ Date: December 14. 1990 

Authorized By: Mr. Hu~h R. Riley. City Manaeer Job No.: AP-1178 

Client Name: Hollister Redevelopment Aeency. City Hall 

Address: 375 Fifth Street 

Hollister. CA 95023 

Location of Job: 9 Buildin~ Sites off Fourth Street. downtown Hollister. California 

Description of Work: Fault Studies as outlined in our proposal dated 12/14/90 

Fee to be Charged: Fee per attached ptQPOsal dated December 14. 1990 

TERMS 

Invoices will be submitted at completion of work or at approximately four (4) week intervals and are due and payable 
upon presentation. After one billing cycle (4 weeks) a Service Charge may be added at the rate of 1.5% per four 
we.ek. period. 

In the event it becomes necessary to commence suit lO collect amounts due, Client agrees to pay interest at the rate 
of 10% per annum on unpaid amounts, from date of invoice plus auomey's fees as the court may deem reasonable, 

Cancellalion of this comract (or proposal) by Client must be in writing. Client agrees to pay for all services and 
mat.erials provided up to time of cancellation. 

AGREED 10 AND ACCEPTED: 

Please sign and return one copy Date: December 17, 1990 
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RESOLUTION NO. 90-J3R 

BE IT RESOLVED BY THE REDEVELOPMENT AGENCY OF THE CITY OF HOLLISTER, 

that the Executive Director of the Redevelopment Agency of the City of 

Hollister be and is hereby authorized and directed, for and on behalf 

of the Redevelopment Agency of the City of Hollister and as its act and 

deed, to execute the Work Order from Applied Soil Mechanics, Inc. for 

Fault Studies as outlined in proposal of December 14, 1990. 

PASSED AND ADOPTED this 17th day of December, 1990, by 

the following votes: 

AYES: Agency Members Escover, Irish, Hallberg, and 
Chairman Kuckenbaker. 

NOES: None. 

ABSENT: Agency Member Camacho-Light. 

& 1iJAJ4-<~,--f ,,_/..,_,-~ 

ATTEST: 

Secretar , Redevelopment Agency 
of the City of Hollister 

Chairwoman, R development Agency 
of the City Of Hollister 

• 

DUPLICATE OF ORIGINAL 
ON FILE IN THE 

OFFICE OF iHE CITY CLERK. 
CITY OF HOLLISTER 
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MEMORANDUM 

DATE: 

TO: 

FROM: 

SUBJECT: 

BACKGROUND 

STUDY (#204) 

December 13, 1990 

Honorable Chairwoman and Agency Members 
Hollister Redevelopment Agency 

Hugh Riley, Executive Dire~ 

Geologic Study - Downtown Buildings 

The Agency received seven proposals £rom geologists in response 
to its recent Request £or Proposals. The £irm 0£ Applied Soil 
Mechanics, with o££ices in San Jose and Hollister, was selected 
£or the work to conduct the Fault Studies on nine structures or 
sites and to prepare reports necessary to clear these sites £or 
construction or substantial rehabilitation. A summary 0£ Ap
plied Soil Mechanic's proposal and cost breakdown is attached. 

The City 0£ Hollister will also need to retain the services 0£ 
a Review Geologist to review th report findings prior to sub
mittal 0£ the reports to the State 0£ California. Mr. John 
Kingsley, Kingsley and Associates, will provide this service. 
<Item A-11 - Council Agenda). 

The City 0£ Hollister will be responsible £or hauling 0£ spoils 
£rom the sites and proper disposal as well as the contracting 
for and hauling back£ill material to the site and providing 
tra££ic ea£ety services. The City will also be responsible £or 
breaking up 0£ any required asphalt end concrete, probably by 
contract. 

Sta££ consultants estimate that the overall proJect cost, in
cluding allowances £or City support, will be $250,000 including 
appropriate contingency. Itemized invoices will be submitted 
periodically based on actual work which will allow cost control 
adJustment £or variables that may arise. Funds £or the proJect 
are budgeted in the Agency's Capital Improvement Program <2291-
00-3, Downtown Revitalization) £or 1990-1992. 

RECOMMENDATION 

1. Receive report £rem Executive Director. 

2. Adopt Resolution No. 90- 33 R authorizing Executive Director 
to execute work order £or Geologic Study with Applied Soil 
Mechanics. 
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Applied Soil Mechanics, Inc. 
SOIL AND FOL'NDAT!ON ENGINEERS • GEOLOGISTS 

835 Blossom Hill Road. Suite 215 • San lose. Caljrorn1,1 95l~J 

(4081 365-8100 • FAX 14081 365-8362 

File No. AP-1188 

Hollister Redevelopment Agency 
City Hall 
375 Fifth Srreet 
Hollister, California 95023 

Attention: 

Subject: 

Chris Reyes 

Proposed Buildings 1-9 
Fourth Street 
Hollister, California 
FAULT STUDY 

Dear Mr. Reyes: 

November 16, 1990 

We are pleased to submit herein a proposal to conduct a Fault Study for all of the the subject 
Properties. 

We would suggest that the most cost effective and unified effon to complete these stuclies would be 
best done by a comprehensive series of repons. Such a series of repons would limit duplication of 
effon and could be perfonned in a timely manner. 

Essentially, we would suggest establishing a trenching program that would treat buildings No. 1, 
3, 4, 5 and 6 as one repon. Building No. 2 as a separate repon. Building No. 7 & 8 has a 
separate report, and finally, a separate repon for Building No. 9. 

Our proposal would be subject to some modification in that we would like the input of the 
reviewing agency before putting together a detailed proposal. 

We hope you consider this package approach and we would be happy to discuss this concept in the 
near future with you and your representatives. 

We thank you for the opponunity to submit this proposal. If you have any questions, please give 
us a call. 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

i<c~~. 
/s~as Office Manager 

Copies: 8 to Addressee 

C w C,-
car1 W. Greenlee, President 
Geotechnical Engineer #355 
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Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

835 Blossom Hill Road. Suite 215 • San Jose. CaliiorniJ 95123 

(4081 365-8100 • FAX 1408) 365-8362 

File No. AP-1179 

Hollister Redevelopmerit Agency 
City Hall 
375 Fifth Street 
Holli§ter, California 95023 

Attention: 

Subject: 

Chris Reyes 

Proposed IOOF I Caputo Printing Properly 
(Building Site No. 1) 
Fourth Street 
Hollister, California 
FAULT STIJDY 

Dear Mr. Reyes: 

November 13, 1990 

We are pleased to submit herein a proposal to conduct a Fault Study for the subject IOOF & 
Caputo Printing Property. 

The subject property is currently a level, partially vacant lot We understand that a previously 
existing commercial building was located on the lot and was partially desttoyed by the Loma Prieta 
Earthquake of October 17, 1989. 

The site is bounded on the east by an adjacent commercial building, on the west by parking lot, on 
the north by an alley, and on the south by Fourth StreeL 

The subject lot is located within the Alquist-Priolo Zone for the Calaveras Faull The most widely 
used means of evaluating a site for faults within an Alquist Priolo Zone is by excavating 
exploratory trenches oriented orthogonal to the mapped fault trace in the area of any proposed 
structures and extending SO feet beyond the proposed building footprint. Because the site is 
bounded on all sides by streets with underground utilities and adjacent commercial buildings, there 
may be grounds for seeking a variance to extending the trench beyond the building footprint ot the 
property lines. 

We have included several prices in our proposal based on what degree of involvement the City of 
Hollister Redevelopment Agency desires, as well as requirements concerning the Alquist Priolo 
Special Studies Act requirements. 

Our proposal would be subject to some modification in that we would like the input of the 
reviewing agency before beginning any actual trenching on the site. 

Fault Study 

The scope of our overall Fault Evaluation Study will include the following: 
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File No. AP-1179 November 13, 1990 

1. Review of available published geological repons and maps covering areas in the vicinity of 
the subject site; 

2. Interpretation of a series of aerial photographs of the vicinity utilizing stereoscopic 
examination equipment and techniques; 

3. Geologic reconnaissance of the site and surrounding areas; 

4. Special anention will be given to the property and its location within the Alquist-Priolo 
Special Study zone; 

5. ~ Exploratory trenching to a depth of approximately 8 to 15 feet below street elevation. We 
estimate approximately 2.5 days (I day if the 50' offset is waived) will be required to 
complete the trenching at the site, and 50' on either side of the proposed structure of the 
building pad to determine the presence or absence of geologic faults which might impact the 
proposed structure. We have assumed that the replacement structure will fill the entire sire 
and will not have any setbacks from the propeny line. The location of our proposed 
exploratory trench program are shown on the accompanying site plan; 

6. All right of way agreements and all concrete sidewalks and asphalt pavements are to be 
removed by the City of Hollister before the start of trenching and replaced by the City of 
Hollister upon completion of the backfilling of the trenches; 

7. Use a private locater for underground lines, as well as USA and the City of Hollister 
records; 

8. All detouring of traffic and access to the site will be performed by the City of Hollister; 

9. All work is to performed during normal working hours; 

IO. Repair of all broken lines will be undertaken by the City of Hollister; and 

11. Geologic analysis of the data generated from the subsurface exploration, resulting in the 
compilation of a written report presenting our findings and making recommendations 
related to the geologic hazards at the site. 

We are presenting several prices based on the extent of our actual work. Please note carefully the 
pricing breakdowns and the extent of the work involved: 

(1) A Fault Evaluation Study, including the alx>ve scope of work, for the subject propeny, 
performed and reponed as outlined herein, with no special backfill requirements and with the City 
of Hollister supplying backhoe, shoring, and a complete safety program (including covering of the 
trenches at night), can be prepared for an overall estimated fee of $5,400.00. If we receive a 
variance and are not required to extend the exploratory trenches the additional 50' on either side of 
the proposed structure, then the repon can be prepared for an estimated fee of 4,300.00. 

(2) A Fault Evaluation Study for the proposed propeny where we subcontract Mark 
Nicholson. Inc, at prevailing wage, to excavate and backfill the trenches using a John Deere 510 
extendahoe. Backfill material for the trenches on the subject property will consist of two sack grout 
(or a controlled density backfill) up to five feet below the ground surface. The upper five feet of 
trench will be backfilled with four feet of Marina sand compacted to 90% relative compaction and a 
12 inch native soil cap. The backfill for trenches in San Benito Street will consist entirely of two 

2 

loalietl Soil Mecnamcs 
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File No. AP-1179 November 13, 1990 

sack grout with a 4 inch cap asphalt cap. Alleys, sidewalks, and other streets will be backfilled 
with two sack grout up to 5 feet below the street grade, with the upper 5 feet backfilled with 
compacted Marina sand (upper 12' at 95% relative compaction) and the required pavement or 
sidewalk cap. All backfill material will be supplied by San Benito Supply. Applied Soil 
Mechanics, Inc. would supply safety equipment after arriving at an acceptable joint agreement with 
the City of Hollister. Such a Fault Evaluation Study could be prepared for for an estimated fee of 
$14,000.00. If we receive a variance and do not have to do the additional 50' on either side of the 
strUcture, then the repon can be prepared for an estimated fee of $9,600.00. 

(3) A Fault Evaluation Srudy as outlined above in(!) (2) with the removal of all spoils from 
the site and their proper disposal can be prepared for an estimated fee of $15,000.00. If we receive 
a variance and are not required to extend the trenches the additional 50' on either side of the 
proposed strUcture, then the repon can be prepared for an estimated fee of $10,200.00. 

(4) A Fault Study as outlined above in (!), (2) & (3) with the addition of removal and 
replacement of all asphalt (2" cap on city streets, 4" on San Benito Street) and concrete sidewalks 
(3' wide) and with grout being brought up to finished subgrade and capped with asphal~ can be 
prepared for an estimated fee of $23,000.00. If we receive a variance and are not required. to 
extend the trenches the additional 50' on either side of the proposed sm.icture, then the report can 
be prepared for an estimated fee ofSll,500.00. 

If the results of the above proposed study indicates further trenching is required, we will notify 
you regarding the affect on the timing and cost of our report Aie pricing is based on the amount 
of time that will be expended for trenching as outlined above and. any archaeological discoveries, 
underground obstacles which may impede the trenching (such as underground tanks. old 
undocumented fill or unknown fill, or rocks/concrete), weather, and similar delays will affect the 
timing and cost of our repon. The estimated cost of the subject study and repon would have to be 
renegotiated at that time. 

This proposal does not include any fees for testing of backfill in trenches or any additional 
ge.otechnical services. 

We propose to complete all work on the project within five weeks of receiving the signed work 
order on the project, dependent on the weather & government agencies (such as Caltrans). 

This proposal will be effective for the described work if undenaken during the next 60 days. It 
will be subject to renegotiation should there be any substantial change in the proposed planning or 
design from that currently being contemplated. ~ 

We thank you for the opponunity to submit this proposal. If you have any questions, please give 
us a call. 

Sincerely, 

APPL~)f IL jffiCHANJCS, INC. 

k/~ 
JackCj,eene 
Salinas Office Manager 

Copies: 8 to Addressee 

3 

Carl W. Greenlee, President 
Geotechnical Engineer #355 

IOOiiP.d Snil "ler.Mrnr.: 
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Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

S35 Blossom Hill Road, Suite 215 • San Jose, California 95123 
(408) 365-S100 • FAX (408) 365-8362 

File No. AP-1178 

Hollister Redevelopment Agency 
City Hall 
375 Fifth Street 
Hollister, California 95023 

Attention: 

Subject: 

Mr. Chris Reyes 

Existing Building Sites 1-9 
Fourth Street 
Hollister, California 
FAULT STIJDY SUMMARY 

Dear Mr. Reyes: 

December 14, 1990 

We are pleased to submit this letter as a summary of our previous proposal to conduct a Fault 
Study for the subject properties. This summary is also boo on the discussions with Mr. Hugh 
Riley, the City Manager of Hollister, and other representatives of the City of Hollister at a meeting 
held on December 10, 1990. 

We propose to develop a program that would strategically place the trenches such that Building 
Nos. I, 3, 4, 5 and 6 could be addressed as one report; Building No. 2 as a separate report; 
Building No. 7 & 8 as a separate repon, and Building No. 9 as a separate report. Initial work 
would stan with Building No. 2 to be followoo by Buildings I, and then 3 through 6. 

Once work commences, Applied Soil Mechanics Inc., would work with the City Engineer to apply 
for an encroachment permit with Ca!Trans for possible work in San Benito SOUL 

It is our understanding that the City of Hollister would be responsible for hauling the spoils 
generated as a result of trenching, from the sites to a proper disposal area, as well as the 
contracting for and hauling to the site both the two-sack "cement/sand slurry" and "Marina" sand 
backfill materials. Placement of these materials will be observed and verifioo by Applied Soil 
Mechanics Inc. Aetual labor will be supplied by subcontraetors to Applied Soil Mechanics. 

The City of Hollister will also be responsible for the sawing and breaking up of any required 
asphalt and concrete to be removed to allow for exploratory trenches. The actual removal of this 
material will be performed by Mark Nicholson, Inc., subcontractor to Applied Soil Mechanics, 
Inc. Applied Soil Mechanics will verify the backfilling of the trenches to top of subgrade. In the 
sueet and sidewalk areas, the City of Hollister will be responsible for the placement of a cold patch 
and eventual pennanent replacement of base rock. asphalt and concrete to put the areas back to 
original configuration. 
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Applied Soil Mechanics, Inc., will prepare and implement a safety plan for the Fault Studies which 
will be submitted to the City of Hollister for review and approval. Applied Soil Mechanics, Inc., 
will coordinate the program with Mr. Oms Reyes of the Hollister Redevelopment Agency, who 
will be responsible for notifying the Hollister Police Department and Highway Patrol, when 
appropriate, of our work schedule. 

Responsibility for any repair of broken lines, in the course of the Fault Studies, will be undenaken 
by the City of Hollister. However, Applied Soil Mechanics, Inc., in conjunction with our 
subcontracton, will make a good faith effon to locate existing lines prior to initiating field work 
and will attempt to repair breaks that may occur. 

All trench backfill tesrlni: will be performed by Applied Soil Mechanics Inc., and test results will 
be presented in the final reporL 

We have no~ at this time, included the cost of the private locater for underground lines. The 
results from the locater may influence the proposed placement of trenches. After initial agreement 
on the placement of the trenches, USA underground alen will be notified. After which time final 
trench placement will be established. 

Ali invoices will be itemized and will be submitted to the Hollister Redevelopment Agency for 
review and paymenL 

Submitted herein is our proposed budget and a proposed trench program. 

We look forward to working with you on this projecL If you have any questions, please give us a 
call. 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

Written by: 

'l.~i.- ~1-
1.:;~ne 
Salinas Office Manager 

JG/sp 

Copies: 2 to Addressee 

2 

aj:~ 
Carl W. Greenlee, President 
Geotechnical Engineer #~55 
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Site 112 Stephens &. Poletti Medical Supplies site. This estimate is based on two days of work to 
excavate, map, and backfill 155' of exploratory trench. It does not include the possible 50' 
extension into San Benito Avenue. 

Meetings, Consultations, 
and Plan Review 

Field Peroonnel 

Field Activities 

Safety 

Fault Smdy Report at 
completion of field project 

Assumed Coverage 
(heliwioazy Estimate) 

Sr, Geo!: 16 hrs 
Iwl: 8 hrs 

2 Techs: 2 days @ 4-8 hrs a day 

~: 2days@8brsaday 

Trenoh Tech: 2 days @ 8 hrs a day 

St Geo! Trench Site Reyjew: 8 bn 

Excavating, Compacting, Backfi)liog 
Exmora!QO' Ixencb CZ days) 

Cemeot!Sand Grout Siuny 
Backfill Placewem 

Closing and Opening~ 
(trench coven, signs, etc.) 

Syppijes, including steel 
plates. cones, plywood 
(.s;M be reused on other sites) 

F.sTIMA TED FEE 

Estimated Cost 

$1,200.00 

$1,400.00 

$1,200.00 

$900.00 

$800.00 

$3,000.00 

$200.00 

$400.00 

$1,000.00 
• 

$5,900.00 

$16,000.00 



APPENDIX A.4

i . , .,_. . 

DEC 14 '90 14:37 APPLIED SOIL MECH 4083658362 F'. 8 

Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

B35 Blossom Hill Road, Suite 215 • San Jo~, California 95123 
( 408) 365-8100 • FAX 14081 365-8362 

WORK ORDER 

APPLIED SOIL MECHANICS, INC., a Cali!omi& corporation, ("Company") and Client agree ,o a worl: 
wignment for Company, as follows: 

Name of Project: FJ:l)m>sed BuHding Sites 1-2, Hollis1er 

Order Received By: ,.Ja"'ck..,.Gre""'eg.,e'--_________ Dare: December 14, 1920 

Authorized By: 

QientName: 

Address: 

Location of Job: 

.,.Mr ....... H~u .. ~....,R.~Ril .. ·..,e.,.y ... Cj,.·..,1ywM"""an,.,a..,w~--~Job No.: __ AP-llSS · 

Hollister Rede~eJo,,men1 Aeeocy, Cit/ Hal) 

375 Eifib Stree1 

Hollister. CA 95023 

9 Buildine Sites off Fourth Street. dowo1<zwn Hollisier, ca!ifornia 

Description of Work: Fault Srudjes as outlined in QY[.llll)posa) dated 12/14/90 

Fee 10 be Charged: Fee per attached proposal dated O..,ember 14. 1220 

TERMS 
• 

Invoices will be submiued at compleUon of work.or a1approximat.ely four (4) wuk intervals and are due and payable 
upon presentation. After one .billing cycle (4 wee.ks) a Snvice Charge may be added ar. the rate of 1.5% per four 
ww:.poriod. 

ln lhe event it becomes necessary to commence suit to collect amounts due, Client agrees to pay interest at the rate 
of 109'0 per annum on Wlpaid amounLS, from date or invoice plus attorney's fees as the court may deem reasonable. 

Csncellation or this contract (or proposal) by Client must be in writing. Client agrees to pay for all services and 
materials provided up to time of cancellation. 

APPLIED SOIL ME~C. 

By: de<,. . 
Carl W. Greenlee, President 

AGREED TO AND ACCEPTED: 

(Please print finn name) 
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Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

835 Blossom Hill Road , Suite 215 • San Jose, Ca lifornia 95123 
(408) 365-8100 • FAX (408) 365-8362 

File No. A0-2279-S 1 

City of Hollister Redevelopment Agency 
375 Fifth Street 
Hollister, CA 95023 

Attention: 

Subject: 

Gentlemen: 

Mr. Christopher M. Reyes, Program Manager 

Poletti Property 
335 San Benito Street 
Hollister, California 
FAULTS1UDY 

July 5, 1991 

As you requested, we have completed the fault study for the Poletti property. The purpose of this 
study was to detennine if there was evidence for a trace of the East Branch of the Calaveras fault is 
within the study area. The following report presents the results of our study. 

No evidence for the presence of active fault traces was gathered during the field exploration phase 
of this study. Based on the results of this study, the site is suitable from an engineering geologic 
viewpoint for the proposed building improvements, provided that the recommendations presented 
herein and those of the recommended soil engineering study are incorporated into appropriate 
construction plans and specifications. 

The submission of this report concludes this phase of our contract with the City. We are pleased to 
have been of service to you on this project 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

Written by: 

~ 
Project Geologist 

Copies: 10 to Addressee 

1 

Reviewed by: 

µ/;r.~ 
Richard T. Gonnan, C.E .G. 1325 
Consulting Geologist 



 

APPENDIX A.5

File No. A0-2279-S 1 July 5, 1991 

TABLE OF CONTENTS 

IN1RODUCTION 
Pai:e Nos. 

Project Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

PURPOSE AND SCOPE OF SERVICES .. ... . ........................ ...... .. ........... ........... 6 

GEOLOOIC SETI1NG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Faulting, Hollister Area ................... ................ ..... .. ............ ....... .. ... .... .. .... ...... 11 

METIIODS OF STUDY 

Literature and Map Review ................ ....................... .,. ............... ......... ..... .. ...... 12 
Aerial Photograph Interpretation .......................... .. ............ .. .......... ... ...... ....... .... 15 
Subsurface Explorations . ........... .. .... ......... .... .. ................. ...................... .. ....... 17 
Summary of Trench Observations .................... ....................... ........................... 18 

FINDINGS 

Site Geology and Geomorphology .. .. .. . . .... ... . ..... . ....... .. . .. . .. .. .......... ....... .. ........ ... 22 
Stratigraphy .... ... . .................... .................... .. . . ......... . .. . . ... .. . .. .......... .... ....... 22 

SEISMICITI ... .. .. .. .... ...... .. ....... ............... .............. . ........ . ....... . ........ .... ...... 25 

Primary Earthquake Effects . ... ..... . . ... ... ...... .. .... ..... . .... . . ....... ........................ ..... 28 
Secondary Earthquake Effects ......... .. . ..... ....... .... ..... .... ... ........................... . ...... 28 

CONCLUSIONS ................................................................ ..... .................... 31 

RECO:I\,WENDA TIO NS .... . ..... . . .. .. .. ... ... .. ...... .. .. . .. .. . .......... .. ...... .... ..... ........... 32 

REFERENCES CITED .................... ..... ................... .... .......... .... .............. .... .. 33 

LIMITATIONS AND UNIFORMITY OF CONDmONS ... .. . .. ................................. 38 

APPENDIX A Exploratory Trench & Boring Logs ..... .. . ................. . ............... A2 

ii 



 

APPENDIX A.5

File No. A0-2279-S 1 

LIST OF FIGURES 

Figure 1 
Figure 2 
Figure 3 
Figure 3a 
Figure 4 
Figure 5 
Figure 5a 
Figure 6 
Figure 7 
Figures Al-A6 

LIST OF TABLES 

Table A 

Table B 

TABLE OF CONTENTS 
(continued) 

July 5, 1991 

V1cuuty Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Site Plan and Geology Map... ........ ...... ... ... ........... . . . . . . . . . . . . . . . . 3 
Alquist Priolo Special Studies Zone Map ................. ................. . 4 
Explanation for Special Studies 2.one Map.... ... . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Regional Fault and Epicenter Map.......................... .. ....... ...... .. 8 
Regional Geology Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Explanation for Regional Geology Map .. ....... . ... ... . .. ... .............. 10 
Fault Studies Map ...... ........ ..... .. ..... .. .................... ...... ... .... 16 
Schematic Cross Section . .... .......... ... ...... .. ...... . ..... .... ...... ..... 23 
Logs of Exploratory Trenches & Boring .................. ... ... ......... A3-A8 

Seismic Parameters for Active and Potentially ............................. 27 
Active Faults in the Hollister Region 

Peak Ground Accelerations Recorded During ............ ...... .... ....... 29 
the October 17, 1989 Earthquake in the Hollister Region 

iii 



 

APPENDIX A.5

File No. A0-2279-S 1 July 5, 1991 

INTRODUCTION 

This report presents the results of our fault study for the Poletti property in Hollister, California 

(see Figure 1). The Poletti property is located at 335 Founh St. (Building Site No. 2) and is 

shown on Figure 2. Building Sites l, 3 through 8, and 10 are discussed in other reports (Applied 

Soil Mechanics, 1991b, 1991c). 

These properties are within a special study zone delineated by the City of Hollister and the 

California Division of Mines and Geology for the East Branch of the Calaveras fault (Figure 3). 

City and State laws mandate that geologic studies be performed for properties along known active 

fault zones (Alquist-Priolo Special Studies Zones). The stated intent of these laws is to evaluate 

the potential for fault rupture to occur on the property before building, rebuilding or substantial 

remodeling of structures for human occupancy. 

We would like to express our special thanks to the City of Hollister for providing manpower and 

equipment during the field explorations. 

Pr:Qiect Description 

The 0.16-acre site consists of a vacant lot at 335 San Benito Street The former Stevens and Poletti 

Ambulance building sustained damage as a result of the October 17, 1989 Loma Prieta earthquake 

and was later demolished. 

As shown on Figure 2, the site is bounded by San Benito Street on the west, a parking lot on the 

east, Hawkins Alley on the north, and an existing building on the south. According to Mr. Poletti, 

underground fuel tanks at the site were removed . Based on our discussions with Mr. Poletti, it is 

our understanding that the proposed project will involve building a new structure. 
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PURPOSE AND SCOPE OF SERVICES 

The purpose of this study was twofold; the first was to identify the geologic conditions and 

evaluate existing potential geologic and seismic constraints at the site. The second purpose was to 

provide recommendations for site development from an engineering geologic viewpoint. This 

study included the following scope of work: 

1. Research. review, and evaluate data from published and unpublished geologic and 

geotechnical reports; 

2. Discussions with representatives of the City of Hollister, the California Division of Mines 

and Geology (CDMG), and the U.S. Geological Survey (USGS); 

3 . Study of a series of aerial photographs of the site and vicinity; 

4. Excavate, shore, clean, and log approximately 225 lineal feet of trenches; 

5. Drill and log one exploratory boring to a depth of approximately 20 feet below the ground 

surface; 

6. Geologic analysis of gathered data; and, 

7. Preparation of this report, along with appropriate graphics and including the findings of the 

study and recommendations for development of the proposed building site. 
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GEOLOGIC SETTING 

The Poletti property is situated within the Hollister Valley. The valley boundaries are the Pajaro 

River on the north, the mountains of the Gabilan Range on the west, the Diablo Range on the east, 

and the juncture of the·Dabilan and Diablo Ranges on the south. The Gabilan Range consists of 

late Cretaceous age granitic rocks and metamorphic rocks, including marbles, quanzite, and schist 

(Compton, 1966). Overlying the granitic rocks is a series of Oligocene to middle Miocene age 

sandstones and shales (Allen, 1946). The Diablo Range consists of Jurassic-Cretaceous age 

sandstones, limestones, volcanic rocks, and metamorphic rocks which are pan of the Franciscan 

Complex. Associated with the Franciscan rocks are metamorphic rocks of the Gabilan Range 

which include marble, dolomite, quanzite, and schist. Upper Cretaceous age sandstones, shales 

and conglomerates overlie the Gabilan metamorphic rocks and Franciscan rocks (Page, 1966). 

The geologic structure of the Hollister area and the Gabilan and Diablo Ranges is strongly 

influenced by the active San Andreas and Calaveras faults. These faults strike northwest and are 

characterized by a combination of strike-slip and reverse displacement. The San Andreas and 

Calaveras faults are steeply southwest-dipping shear zones that separate Jurassic-Cretaceous 

Franciscan basement rocks from Cretaceous granitic basement rocks. The Calaveras fault branches 

off from the San Andreas fault approximately 8 miles south of Hollister (see Figure 4). 

Several periods of movement on the San Andreas and Calaveras faults occurred in the Hollister 

area, causing uplift of the mountains bordering the valley. The combination of faulting and folding 

resulted a structural basin which was a seaway during the late Miocene to Pliocene (Allen, 1946). 

During Pliocene and Pleistocene time, extensive floodplain deposits known as the San Benito 

Gravels were deposited in the valley (Kilburn, 1972). During the Pleistocene, subsidence in the 

Hollister Valley due to tectonic activity resulted in deposition of a series of sands, silts, and clays 

over the San Benito Gravels (McMasters and others, 1987). These deposits are interpreted as 
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IEXlPlLAN A 1rli ON 

Geologic Units 

Q g • Stream gravel and sand (Holocene) 

Qa- Alluvium (Holocene) 

Qoa- Older alluvium: terrace deposits (Pleistocene) 

QTs- Santa Clara Fonnation (Pliocene-Pleistocene) 

Tn- Non-marine sedimentary rocks: greenish gray to 
rarely reddish claystone, siltstone and interbedded 
friable buff-gray sandstone 

Symbols 

Contact 

Fault: dashed where indefinite or inferred, dotted 
where inferred and concealed. Horizontal 
displacement designated by parallel arrows 

Axis of fold (anticlinal): arrow indicates direction 
of plunge 

Figure 5a - Explanation for Re~1onal Geology Map 
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Pleistocene and Holocene age lake deposits (Jenkins, 1973) or as a group of shallow, short-lived 

lakes in a fluvial environment (Hoose, 1986; McMasters and others, 1987). Holocene activity 

consists mostly of down-cutting by the San Benito River and mass wasting of upland areas by 

landslides and erosion. The regional geology is depicted on Figure 5. 

Faultin~. Hollister Area 

An important structural element in the Hollister area is the Calaveras fault system. Several 

branches of the Calaveras fault have been mapped in the Hollister area and are shown on Figure 4. 

The main branch is referred to as the "West Branch,, by Bryant (1979). The West Branch has 

documented creep activity, producing at least 13 inches of right-lateral slip (Rogers and Nason, 

1971). In addition, there was at least 5 mm (1/5-inch) of observed slip along the West Branch as a 

result of sympathetic movement during the Loma Prieta earthquake (McClellan and Hay, 1989). 

McClellan and Hay (1989) did not study the East Branch, as they stated that it is inactive. 

The East Branch was mapped based on geomorphic evidence at Park Hill at the north end of 

Hollister and on a hill south of Hollister with a benchmark elevation of 668 feet. The fault was 

inferred between these localities based on a groundwater offset (Ellis, 1952; Kilburn, 1972) and 

subtle west-facing scarps (Bryant, 1979). The East Branch is mapped as crossing the Poletti site 

and is considered active by the CDMG (Bryant, 1979) based on offset bedding in trenches 

excavated by Leighton and Associates (1974) and Woodward-Clyde and McClure & Messinger 

(1968). 

11 
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METHODS OF STUDY 

Literature and Map Review 

As part of our study, we reviewed reports and maps pertaining to the site and vicinity. Most of the 

published geologic information on this area is preliminary in nature, and is based on 

reconnaissance techniques and extrapolation of data. 

The regional geology was mapped by Taliaferro (1948). Taliaferro's map shows the Calaveras 

fault north and south of Hollister, but does not have a symbol depicting a location of the fault 

within downtown Hollister. An eastern branch of the Calaveras fault was mapped by Ellis ( 1952) 

based on an offset blue clay layer noted on well logs. The blue clay is offset across the East 

Branch of the Calaveras fault by approximately 50 feet with the west side up. The wells were 

spaced hundreds of feet apart with some wells "a few hundred feet on each side of the fault in a 

few places" and approximately "30 to 40 feet of offset" of the groundwater table (William C. Ellis, 

oral communication, May 1991). 

Detailed mapping of the Calaveras fault within Hollister was per.formed by Rogers (1967). Rogers 

mapped the main (west) branch as a right-lateral strike-slip fault which exhibits active creep. The 

eastern branch of the Calaveras fault in downtown Hollister was mapped using a symbol that 

denotes uncertainty of existence and/or location by Rogers and others (1968). They show this to 

be a high-angle fault with the west side upthrown. The East Branch of the Calaveras fault was 

trenched by Woodward-Clyde & Associates and McClure & Messinger (1968) at a site 

approximately 3/4-mile south of the Poletti property. They stated, "Evidence was found, and 

which could possibly be construed as indicating the presence of a fault trace, consisted of several 

small clay seams and slickensided planes. These did not extend to the ground surface." 

Woodward-Clyde (1978) reviewed this 1968 study and concluded that the seams could have been 

due to other causes such as shrinkage cracks, lurch cracking, or liquefaction. They postulated that 
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the most likely interpretation was that these features could be considered to be conjugate shears and 

tension fractures developing in a fault zone. 

Rogers and Nason (1971) examined streets and other man-made structures in Hollister for 

evidence of fault displacement. They concluded that the main branch of the Calaveras fault 

exhibited active creeping movement. The subsidiary branches of the Calaveras fault in Hollister 

were considered by Rogers and Nason (1971) to be, 44 
••• presently dormant because they do not 

show consistent evidence of curb or sidewalk offset." and" ... local subsidence features were more 

abundant and extreme along the traces of the inferred dormant faults than elsewhere." Kilburn 

(1972) indicated a groundwater offset of approximately 20 feet with the east side up across the 

West and East Branches of the Calaveras fault based on well data. 

Jenkins (1973) studied the Quaternary deposits in the Hollister Valley and concluded that a large 

lake (Lake San Benito) covered much of Hollister during the Pleistocene time period. The 

Hollister area was remapped by Rogers (1973) and Dibblee (1975). They showed the East Branch 

of the Calaveras fault, but did not identify the relative sense of fault movement. Leighton and 

Associates (1974) observed offset units in an exploratory trench along the East Branch of the 

Calaveras fault on hill 668 (approximately 2 miles south of Hollister). As part of the State fault 

evaluation program, CDMG (1974) considered the East Branch of the Calaveras fault as 

sufficiently active and well-defined to be included within an Alquist-Priolo Special Studies Zone. 

Bryant (1979) remapped the East Branch of the Calaveras fault approximately 200 feet west of the 

location shown on the 1974 Special Studies Zone map. The latest revision of the Special Studies 

Zone map (CDMG, 1982) incorporates Bryant's modifications. 

Site-specific investigations by Terratech (1974, 1976, 1977) within the East Branch Special 

Studies Zone reponed no evidence of faulting. These studies relied on magnetometer traverses and 

drilling, and did not use exploratory trenching. Other workers have located the East Branch of the 
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Calaveras fault in Hollister area. Terratech ( 1978) trenched the fault on the east side of Park Hill, 

approximately 1/4-mile north of the site. The fault was described on a trench log as consisting of 

"slickensided striated surfaces on siltstone, fault plane ? N65°W, dip 59°N". The log further 

discusses fault-like features as shears (up to 1" wide) on either side of the fault plane oriented 

NOOE, 87°~'. Calcium carbonate (caliche) was described as present along the fault plane. 

Bay Soils ( 1981) described the fault as, " . .. a subtle change in the bedding of silt was noted in 

Trench No. 1, near the location of the other anomalous factors. This consisted of an upwarping of 

the bedding from horizontal to 10° to 15°". Earth Systems Consultants (1985) delineated the fault 

based on, "A gradual vertical material boundary'' with dissimilar horizontal beds on either side of 

the boundary. 

Terra tech ( 1987) stated, "All of the trenches exposed evidence of apparent vertical displacement.'' 

Units are vertically offset by "about 1-1/2 to 3 feet" along near-vertical discontinuous clay seams 

with the east side up. The strike of faults in the trenches varied from N-S to N40°E, with steep 

dips to the east and west. J. V. Lowney & Associates (1990a, 1990b) interpreted, " .. . abrupt 

offset of laterally continuous beds, abrupt monoclinal folding of sediments and convoluted 

bedding." as evid~nce of faulting. 

Applied Soil Mechanics (1991a) located a fault on a property within East Branch Special Studies 

Zone approximately 1/4 mile south of the downtown area. The fault is characterized by," ... 

steeply dipping to near-vertical, NNE to NNW-striking fractures .. . infilled with loose, fine

grained sand. . .. Thin continuous clay layers and entire stratigraphic units are disrupted and offset 

in this zone. The maximum vertical offset along the fractures was approximately 21 inches . . . " 

Applied Soil Mechanics has recently excavated several trenches across the mapped trace of the East 

Branch of the Calaveras fault in downtown Hollister. Features similar to the well-defined faulting 
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in trenches studied by Terratech (1978, 1987) and Applied Soil Mechanics (1991a) were not 

observed in the downtown area. The locations of these earlier studies are shown on Figure 6. 

Aerial Photoe;rapb Intemretation 

We studied aerial photographic stereo pairs ta.ken of the Hollister area from 1967 to 1990. The 

following aerial photographs of the site and vicinity were used in this study: 

~ Approximate Scale ~ Source 

May 1967 1:20,000 black and white USDA 

May 1980 1:40,000 black and white USDA 

April 1985 1:31,680 black and white WAC 

July 1987 1:33,600 black and white PAS 

June 1989 1:31,680 black and white WAC 

August 1990 1:12,000 black and white PAS 

These photographs were studied for geomorphic evidence that could indicate active faulting. 

Faults typically appear on aerial photographs as a linear features with tonal differences on either 

side. These differences could be related to changes in soil and rock type, vegetation, groundwater 

levels, or bedding characteristics. Lineaments are sometimes associated with topographic features 

characteristic of fault zones such as linear and shutter ridges, sag ponds, springs, and offset 

drainages. 

Within the downtown area, the aerial photographs were of limited use since development predates 

historic photography. Outside of town, a distinct northwest-trending lineament was seen on the 

aerial photographs where there is a narrow band which is lighter in color than the surrounding area 

in an orchard near Prune and Hawkins Streets . This lineament coincides with the mapped trace of 
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the East Branch of the Calaveras fault (Bryant, 1979). The ground slope is not interrupted by the 

lineament on the air photos. Also, rows of trees in the orchard crossed by the mapped fault are not 

offset, indicating that fault creep displacement has not occurred since the orchard was planted. At 

Park Hill at the north end of town, and at hill 668 south of town, geomorphic evidence of faulting 

is indicated as topographic benches that are modified by erosion. 

Subsurface Explorations 

As part of this study, approximately 225 lineal feet of exploratory trench was excavated between 

January 7 and May 7, 1991 using a rubber-tire backhoe with a 24-inch wide bucket. The trenches 

were located nearly perpendicular to the alignment of the fault trace mapped by the CDMG (1982). 

The positioning of the trenches was intended to intercept the most likely traces of faults in the area, 

assuming a regional north to northwest trend. 

In addition, one exploratory boring was drilled on April 26, 1991 using a truck-mounted drill rig 

with 8-inch-diameter hollow stem augers. The locations of the trenches and the boring are shown 

on Figure 2. The trench and boring logs are included in Appendix A. 

The trenches designated as ET-1, ET-2, and ET-3 were located on the empty lot at the southeast 

comer of Hawkins Alley and San Benito Street. Trench ET-1 measured approximately 22 feet 

long, trended N90°E, and was excavated to a depth of 15 feet below the ground surface, however, 

the trench walls caved before they could be logged. Trench ET-2 measured approximately 32 feet 

long, trended N90°E, and was excavated to a maximum depth of 15 feet. Trench ET-3 measured 

approximately 67 feet long, trended N90°E, and was excavated to a depth of 12-1/2 feet 

Trench ET-4 was located in San Benito Street north of Fourth Street. Trench ET-4 measured 

approximately 50 feet long, trended N90°E, and was excavated to a depth of 20 feet. Boring B-1 
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was located in San Benito Street at the same location as Trench ET-4. Boring B-1 was drilled to a 

depth of approximately 20 feet below the ground surface. 

After excavating, the trenches were shored and the trench walls cleaned. A system of nails and 

colored flagging was used to mark the various strata. After the trench walls were cleaned and 

flagged, they were logged at a scale of one inch equals five feet. Critical areas were logged at a 

more detailed scale. The floor and opposite trench wall were also cleaned and examined in these 

areas. The trenches were logged by project geologist, Lewis Rosenberg. The trenches were 

observed by the supervising geologist, Richard Gorman, and the City Geologist, John Kingsley. 

The logs of the trenches are shown in Appendix A. 

After the trench logging operation was completed, the trenches were backfilled with 2-sack grout to 

within 5 feet of the ground surface. After the grout had set-up, imported sand was placed and 

compacted over the grout material up to the top of the trench. The sand was compacted using a 

small compactor. In paved areas, asphaltic concrete was used to match the thickness of the 

existing pavement section. 

An exploratory boring was drilled to evaluate the subsurface conditions at the proposed trench 

location across San Benito Street. Materials encountered during the drilling indicated that 

nonsaturated soils having adequate consistencies for trenching were present at the proposed trench 

location. The drill hole was logged by staff geologist Brian Papurello After the drilling operation 

was completed, the hole was backfilled with native material. The boring log is included in 

Appendix A. 

Summazy of Trench Observations 

The upper 1 to 2 feet of the trenches consist of fill. In Trenches ET-1, ET-2, and ET-3, the fill 

consists of a medium to coarse-grained sand with gravel and debris. In Trenches ET-4 and ET-5, 
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the fill consists of pavement underlain by road base material. A trash pit was encountered between 

stations 59 to 65 in ET- 1, see Figure 2. Below the fill and road base is a 7 to 8 foot-thick silty clay 

unit which is interpreted as a shallow lacustrine (lakebed) deposit. This unit had blocky ped 

structures, and was bioturbated (disturbed by plant roots and animals). Utility trench backfill was 

present in Trenches ET-4 and ET-5. The trench backfill consisted of compacted sands and/or 

clays. In Trench ET-5, a 12-foot deep sewer line prevented excavating the westernmost 10 feet of 

the trench to the same depth as the rest of the trench. 

Stratigraphic units exposed in the trenches are nearly flat-laying and are laterally continuous over 

the length of the trenches. Within these units, several types of sedimentary structures (such as 

cross-bedding and channels, etc.) were observed. The uppermost fluvial deposit exhibited 

undisturbed trough cross-bedding. Medium to coarse-grained sand lenses were encountered in the 

silt and sand units. These lenses represent infilling of small channels. 

Clayey silt beds approximately 1 to 2 inches in thickness were noted adjacent to the coarse sand 

lenses. These beds are traceable with minimal variation in thickness throughout the length of the 

trench, and are probably a result of waning floodwaters that deposited the coarse sand lenses. 

Locally, these beds undulate within the sand unit Since the thickness of the sand unit does not 

vary appreciably, the undulation is probably due to either deposition into a shallow channel or 

"soft" (geological sense) sediment deformation. 

Between stations 15 to 16 in ET-5 is a near-vertical clay seam within the fluvial unit which is 

approximately 1 to 2 inches wide. Thin continuous clay layers below the seam are not disrupted or 

off set. The clay seam protrudes upward from the uppermost clay layer in the fluvial sequence and 

is truncated by the overlying lacustrine unit. The near-vertical orientation of the seam and the 

similar composition to the underlying clay bed implies that the vertical seam is due to infilling of 

cracks. 
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The clay seam could also be explained by deformation of the fluvial materials under saturated 

conditions. Flame structures and load casts are features which result from loading of water

saturated mud layers by overlying sand layers (Boggs, 1987, p. 163-175). Since the near-vertical 

clay seam exhibirs similar features to flame structures and load casts, soft sediment deformation is 

a plausible alternate explanation. 

An alternative explanation is that the clay seam is related to tectonic stresses associated with the 

main trace of the Calaveras fault. Tcbalenko (1970) observed similar features in clay deformed in a 

shear box model. The orientation of these shear features are nearly perpendicular to the direction 

of motion along the fault (Fig. 5, Tchalenko, 1970). The clay seam in ET-5 was oriented 

approximately north-south, which is close to the direction of movement along the main trace of the 

Calaveras fault zone. Therefore, the Tchalenko model does not explain the clay seam as the 

orientation of the seam does not follow the orientation predicted by the model. 

Similar features have been related to prehistoric near-surface ground subsidence in the San Joaquin 

Valley, California (Fig. 37, Bull, 1972). These clay seams possibly are the result of infilling of 

subsidence cracks. Evidence of prehistoric tectonic subsidence is supported by detailed 

stratigraphic studies combined with radiocarbon dating and fossil pollen correlation techniques 

(McMasters and others, 1987). 

The clay seam could also be explained by deformation of the fluvial materials under saturated 

conditions. Flame structures and load casts are features which result from loading of water

saturated mud layers by overlying sand layers (Boggs, 1987, p. 163-175). Deformation features 

such as flame structures and load casts would be expected in the depositional environment which 

existed in the Hollister area during the late Pleistocene-early Holocene. The presence of lake 
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deposits over poorly consolidated fluvial sands, silts, and clays coupled with forces generated by 

large earthquakes on nearby faults would provide a mechanism for this soft sediment deformation. 

The likelihood of active faulting is not supported by the trench data. Features exposed in the 

trenches indicate a fluvial and lacustrine environment which experienced soft sediment deformation 

and regional subsidence. 
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FINDINGS 

Site Geoloey and Geomorpholoey 

Downtown Hollister is underlain by by a series of Pleistocene and Holocene age lake and stream 

deposits. The topography is nearly flat. At Sixth Street near Dunne Park there are low _ in the 

topography that have been related to active faulting on the main branch of the Calaveras fault by 

Rogers and Nason (1971). Similar features are also present on Hawkins, Hazel, and South Streets 

east of Sally Street,. Structures situated along these features do not show the prominent creep

related movement present on the main branch of the fault. The geologic conditions are depicted on 

the Site Plan and Geology Map, Figure 2. A schematic cross-section through the site is included 

as Figure 7. 

Stratimphy 

There were six stratigraphic units that could be correlated between trenches. The uppermost unit 

extending from the ground surface (excluding pavement and fill) to a depth of approximately 10 to 

11 feet. It consists of a dark olive to dark grayish-brown silty clay. This unit exhibits a blocky 

ped structure and is bioturbated This unit is interpreted as a shallow lacustrine (lakebed) deposit. 

A bulk sample from this unit at approximately 12 feet depth was dated using 14C radiometric 

analysis at 3,720 ± 90 years before present (YPB) (Applied Soil Mechanics, 1991c). This is a 

mean residence time date (MRT), indicating a minimum age for the sample. 

Below the lakebed deposits are a series of deposits which consist of grayish-brown to olive brown 

silty sands, sandy silts, and clayey sands. These units are easily traced and vary from 1 to 2 feet in 

thickness. Faint to distinct trough cross-bedding was visible in the sandy beds. Bedding was 

indistinct in the silty beds. Other sedimentary structures visible included discontinuous coarse 

sand lenses, thin (1/4 to 2-inch) continuous clay layers and clay rip-up clasts, suggesting a fluvial 
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Schematic Cross-Section A-A' 
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depositional environment. These beds and clay layers were used for stratigraphic correlation and 

were flagged in the trenches. A bulk sample from a thin organic-rich clay bed from a nearby site at 

a depth of approximately 17 feet had a mean residence time date of 18,110 ± 190 YPB (Applied 

Soil Mechanics, 1991b). Assuming relatively continuous deposition, the fluvial sequences 

encountered in the trenches are probably latest Pleistocene to early Holocene in age. 

Groundwater 

Damp to very moist conditions were encountered in the drilling and trenching operations; however, 

free groundwater was not encountered. At the time of this study, central California was 

experiencing the fifth consecutive year of drought conditions. It is possible that during years of 

normal or above normal precipitation, that saturated conditions or perched water tables could 

develop. 
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SEISMICITY 

In assessing the seismic hazards for a given area, it is useful to examine historic records of local 

earthquake intensities. This information is useful for predicting the recurrence of severe shaking in 

an area. Within the historic time, significant earthquakes have severely damaged man-made 

structures over a large part of San Benito County. These include, but are not limited to, the 1906 

M 8.3 San Francisco (Lawson, 1908), 1984 M 6.2 Morgan Hill (Stover, 1984), and the 1989 M 

7 .1 Loma Prieta events. 

Although central California is crossed by numerous faults, several regionally active fault systems 

are most likely to generate earthquakes that could cause damage to the site. These include the 

active San Andreas, Hayward, Calaveras, and San Gregorio fault systems (Hart, 1988), and the 

potentially active Sargent-Berrocal fault (Bryant, 1980). Recent statistical studies theorize that a 

major earthquake on the Calaveras fault (Oppenheimer and others, 1990) or on the San Francisco 

Peninsula segment of the San Andreas fault (Working Group on California Earthquake 

Probabilities, 1990) will occur. When this major earthquake will occur is not specified by these 

groups. An earthquake on one of these faults will result in strong ground shaking at this site. 

Recently active fault zones have been mapped by the State as part of the Alquist-Priolo Act of 

1972. Under the act (Hart, 1988), recently active faults are defined as displaying sufficient and 

well-defined evidence of movement within the Holocene Epoch (about the last 11,000 years). No 

structures for human occupancy are permitted on the trace of an active fault. Unless proven 

otherwise, the area within 50 feet of an active fault is presumed to be underlain by an active fault. 

The Alquist-Priolo definition of potentially active is a fault showing evidence of displacement older 

than 11,000 years and younger than 2,000,000 years (Pleistocene Epoch). "Inactive" faults are 

classified as not having been active for at least two million years. 
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Evaluation of maximum eanhquakes is a topic with considerable variation. The criteria used within 

this report include maximum credible and probable earthquakes. The maximum credible 

earthquake is defined by the California Division of Mines and Geology (1975) as, 

"the maximum earthquake that appears capable of occurring under the presently 

known tectonic framework. It is a rational and believable event that is in accord 

with all known geologic and seismic facts. In detennining the maximum credible 

earthquake, little regard is given to its probability of occurrence, except that its 

likelihood of occurring is great enough to be of concern.'' 

The maximum probable earthquake is, "The maximum earthquake that is likely to occur during a 

100-year interval. It is to be regarded as a probable occurrence, not as an assured event that will 

occur at a specific time" (COMO, 1975). 

Table A lists known regionally active faults and their estimated seismic parameters. These 

estimates were generated using the EQFAULT computer program (Blake, 1989) using statistical 

analyses of seismic events reported by Idriss (1987). 
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TABLE A 

ESTIMATED SEISMIC PARAMETERS FOR ACTIVE AND 

POTENTIALLY ACTIVE FAULTS IN THE HOLLISTER REGION 

San Andreas Calaveras Hayward San Gregono-
(Northern Palo Colorado 
segment)! 

Distance and 
direction from 16SW 0.5W 25NW 40SW 
site (miles) 
Maximwn 
credible 8.0 7.0 7.0 7.75 
earthquake3, 4 

Maxnnwn 
probable 7.5 6.5 6.75 6.75 
earthquake3, 4 

Maxirnwn 
credible peak 
ground 

0.25 g 0.51 g 0.13 g 0.12 g 

acceleration3, 5 
Maximum 
probable peak 0.21 g 
ground 

0.47 g 0.10 g 0.06 g 

acceleration3, 5 

1 Defined as extending from San Juan Bautista north to Shelter Cove (Blake, 1989) 
2 Potentially active 

Sargent-
Berrocal2 

8NW 

7.0 

5.75 

0.27 g 

0.15 g 

3 Assumes that the earthquake will occur at a prescribed depth and at the nearest point to the site. 
4 Richter earthquake magnitude 
5 From: Idriss ( 1987) 
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Priroai)' Earthquake Effects 

Fault-Related Ground Rupture - Ground rupture along fault traces can occur during large 

earthquakes, and zones of high ground rupture potential are delineated by governmental agencies. 

The site is within the State Alquist-Priolo Special Studies Z.One and the City Seismic Z.One for the 

East Branch of the Calaveras fault (CDMG, 1982; Barrett, 1976). 

The data gathered and analyzed (including the trench data and the MRT dates) indicate that there is 

no evidence for an active fault trace to cross the building site studied. Therefore, the potential for 

ground rupture resulting from fault movement at the building site is considered to be low. 

Secondazy Earthguake Effects 

Ground Shaking - Hollister experienced severe shaking during the 1989 earthquake, according 

to local accounts (McCann, 1990). Ground shaking from a seismic event is the primary seismic 

hazard that will have the greatest impact on the proposed development within its design life span. 

Ground shaking can trigger other secondary seismic hazards that are discussed in following 

sections. 

Strong ground shaking is documented for the following earthquakes: 1906 M 8.3 San Francisco 

(Lawson, 1908), 1983 M 6.7 Coalinga (Stover, 1983), and the 1984 M 6.2 Morgan Hill (Stover, 

1984) and can reasonably be expected in the future. The estimated shaking intensity in the 

Hollister area during the 1989 Loma Prieta event was VII on the Modified Mercalli scale (Pia.fleer 

and Galloway, 1989). Wood and Neumann (1931) define Modified Mercalli VII intensity as, 

"Everybody runs outdoors. Damage negligible in buildings of good design and construction; 

slight to moderate in well~built ordinary structures,· considerable in poorly built or badly designed 

structures; some chimneys broken. Noticed by persons driving motor cars." 
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The Loma Prieta earthquake provided data on ground response in the Hollister area. Three strong

motion seismograph station are located in the Hollister area. These stations record peak ground 

accelerations (PGA), and the data is summarized below in Table B. 

TABLE B 

PEAK GROUND ACCELERATIONS RECORDED DURING THE 

OCTOBER 17, 1989 EARTHQUAKE IN THE HOLLISTER REGION 

Approximate 
distance and 
direction from site 
(feet) 
Peak horiwntal 

und acceleration 
Pe vertical ground 
acceleration 

I Maley and others (1989) 
2 Shakal and others (1989) 

600SW 

0.25 0.38 

Hollister 
A' rt 

10,500 N 

0 .29 

0.16 
Alluvium 

1 

The PGA is one of the factors involved in designing a snucture to resist seismic forces. Using the 

method of Idriss (1987) with the EQFAULT program (Blake, 1989), a maximum probable 

earthquake of M 6.5 occurring on the nearest point of the Calaveras fault could produce a PGA of 

0.47 g at the site. The PGA generated by EQFAULT is an approximate value and does not take 

into account other factors such as depth to bedrock, ground saturation, and topographic 

amplification. For wood-frame structures, the PGA tends to be conservative, and the repeatable 

high ground acceleration (RHGA) is appropriate (Ploessel and Slosson, 197 4). For a maximum 

probable earthquake of M 6.5 occurring on the Calaveras fault, the RHGA is 0.31 g. 
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Liquefaction - Soil liquefaction is the loss of soil strength during a significant seismic event. It 

occurs primarily in saturated loose- to medium-dense, fine to medium-grained sands and sandy 

silts. Liquefaction results in rearrangement of the soil particles into a denser condition, resulting in 

localized areas of ground failure. Common types of liquefaction-related ground failure include 

differential settlement and lateral spreading. Secondary ground cracks frequently occur as a result 

of liquefaction-related ground failure and should not be confused with ground deformation 

resulting from fault rupture. 

No signs of liquefaction such as sand boils were observed in trenches of in the immediate vicinity 

of the site after the Loma Prieta earthquake (Plafker and Galloway, 1989; McCann, 1990). The 

native site soils are relatively fine-grained and may be susceptible to liquefaction, if saturated. 

Groundwater was not encountered in the exploratory trenches or drill hole, and the soils were 

damp to very moist. If the groundwater table were to rise, or if perched groundwater conditions 

develop, or if the near-surface granular material becomes saturated, then the risk of liquefaction is 

moderate. From a geologic viewpoint, the risk of liquefaction in the present environment is 

considered to be low. A geotechnical study is needed to definitively assess the risk of liquefaction. 

Lurching cracks are a variety of ground cracking that could be related to earthquakes. There was 

no evidence seen in the trenches that lurch cracking occurred at this site as a consequence of an 

earthquake. Therefore, the potential for lurch cracking to occur at this site is considered to be 

minimal. 
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CONCLUSIONS 

The conclusions are based on the data gathered and analyzed for this study. 

1. Based on trench observations, we conclude that an active fault does not cross the Poletti 

property nor is there a fault trace within 50 feet of the project 

2. In the trenches excavated as part of this study, nearly flat-lying sediments maintain an 

almost constant thickness in the trenches. Laterally continuous stratigraphic units could be 

correlated in the trenches and from trench to trench. No evidence of offset was apparent along 

these marker units. 

3. A near-vertical clay-filled seam crossed laterally continuous clay and sand beds in Trench 

ET-5. There are several possible explanations for this feature. One explanation is that the seam is 

a small shear that could be related to lurching. However, thin continuous clay layers are not 

disrupted or off set by or at the seam. 

4. The site could be developed from a geologic point of view. 
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RECOMMENDATIONS 

The subject site is suitable from an engineering geologic viewpoint for the planned building 

reconstruction, provided that the recommendations in this report are followed. 

1. A soil engineering study should be performed for the proposed new structure. The study 

should address liquefaction potential and associated effects such as differential settlement. The 

study should also address the possibility of buried features such as old foundations, basements, 

tanks, and trash pits. 

2. The proposed structure should be designed to withstand strong ground shaking. The 

project structural engineer should detennine the appropriate method used for seismic design of the 

new buildings. If the structural engineer elects to use the design criteria of the Uniform Building 

Code (1988 edition), we suggest that a seismic zone factor of 0.40 and a site coefficient of 1.0 

(Tables 23-1 and 23-J, respectively) be used. The selection of the appropriate seismic zone factor 

and site coefficient are the purview of the structural engineer. 

3. The trenches for this study have been backfilled using lean grout. Their position and 

condition should be taken into consideration in the design of the improvements planned for this 

study area. 
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LIMIT A TIO NS AND UNIFORMITY OF CONDITIONS 

1. The recommendations of this report are based upon the assumption that the subsurface 
conditions do not deviate substantially from those disclosed in the trenches and borings. If any 
variations or undesirable conditions are encountered during construction, or if the proposed 
construction will differ from that planned at the present time, Applied Soil Mechanics, Inc. should 
be notified so that supplemental recommendations can be given. 

2. This report is issued with the understanding that it is the responsibility of the owner or of 
his representative to ensure that the information and recommendations presented herein are called to 
the attention of the project architect and engineers for the project and incorporated into the project 
plans and specifications, and that the necessary steps are ta.ken to see that the contractor and 
subcontractors carry out such recommendations in the field. 

3. The findings of this report are valid as of the present date. Changes in the conditions of a 
property can occur with the passage of time, however, whether they be due to natural processes or 
the works of man, on this or adjacent properties. In addition, changes in applicable or appropriate 
standards occur, whether they result from legislation or the broadening of knowledge. 
Accordingly, the findings of this report may be invalidated, wholly or partially, by changes outside 
of our control. Therefore, this report should not be relied upon after a period of three (3) years 
without being reviewed by an engineering geologist. 

4. This report was prepared upon your request for our services, and in accordance with 
currently accepted standards of professional engineering geology practice. No warranty as to the 
contents of this report is intended, and none shall be inferred from the statements or opinions 
expressed. 

5 . The scope of our services did not include any environmental assessment or study for the 
presence or absence of wetlands or hazardous or toxic materials in the soil, surface water, 
groundwater or air, on or below or around this site. Any statements in this report regarding odors 
noted or unusual or suspicious items or conditions observed are strictly for the infonnation of our 
client. 
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Exploratory Trench No. 1 
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aoo strong brown (7.5YA 51'6) moltle-s; moist,. medium dense, massive. sllmp upper and laHe-r 
oontads. 

Unit 6: Ofve-brown t2..5V 413) i.,ery fine sandy silt with strong browm {7.SYR 516) mottles and 
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Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

400 Park Center Drive, Suite 7 • I lollister, CA 95023 
(408) 637-2133 • FAX (408) 637-05 10 

File No. A0-2280-S 1 

City of Hollister Re.development Agency 
375 Fifth Street 
Hollister, CA 95023 

June 12, 1991 

Attention: 

Subject: 

Mr. Christopher M. Reyes, Program Manager 

Sites 1, 3-6 and 10 
City of Hollister, California 
FAULT STUDY 

Dear Mr. Reyes: 

As you requested, we have completed the fault study for the Sites 1, 3-6 and 10. The purpose 
of this study was to determine if there was evidence for an identifiable trace(s) of the East 
Branch of the Calaveras fault (CDMG 1982) crossing the sites within the study area. The 
following report presents the results of our study. 

No evidence for the presence of active fault traces was gathered during the field exploration 
phase of this study. Based on the results of this study, the site is suitable from an engineering 
geologic viewpoint for the proposed building improvements, provided that the 
recommendations presented herein and those of the recommended soil engineering study are 
incorporated into appropriate construction plans and specifications. 

The submission of this report concludes this phase of our contract to perform the fault study on 
the subject sites for the City. We are pleased to have been of service to you on this project. 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

~ 
Lewis Rosenberg 
Project Geologist 

Reviewed by: 

~/7.4---
Richard T. Gorman, C.E.G. 1325 
Consulting Geologist 

Copies: 10 to City of Hollister Redevelopment Agency 
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INTRODUCTION 

This report presents the results of our fault study for the proposed reconstruction of subject sites l, 

3-6 and 10 in the downtown area of Hollister, California (see Figures 1 and 2). Sites 1, 3-6 and 

10 consist of the former 1.0.0.F. and Caputo Printing Co. building at 328 and 330 Fourth St. 

(Building Site No. 1), the Fourth Street Carwash at 345 Fourth St. (Building Site No. 3), the 

Sunrise Plaza building at 400, 414, 420, 422, and 426 San Benito St. and the former Mauro 

Stationers building at 430, 434, and 438 San Benito St. (Building Site No. 4), the Mode O'Day 

and Las Palmas buildings at 449, 451, and 459 San Benito St., and 240 and 244 Fifth Street 
I 

(Building Sites No. 5 & 6), and.320, 324, and 326 Fifth Street (Building Site No. 10). Figure 2 

shows Building Sites 1, 3, 4, 5, 6 and 10. Building Sites 2, 1, 8 and 9 are discussed in other 

reports (Applied Soil Mechanics, 1991b, 1991d). 

The subject properties are within a special study zone delineated by the City of Hollister and the 

California Division of Mines and Geology for the East Branch of the Calaveras fault (Figure 3). 

City and State laws mandate that geologic studies be performed for properties along known active 

fault zones (Alquist-Priolo Special Studies Zones). The stated intent of these laws is to evaluate 

the potential for fault rupture to occur on the property before building, rebuilding or substantial 

remodeling of structures for human occupancy. 

We would also like to convey our special thanks to the City of Hollister for providing manpower 

and equipment during the field explorations. 

Project Descriptions 

The commercial building sites discussed below are shown on Figure 2. 
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MAP EXPLANATION 

Potentl•llr Actlwe Feutt, 

"'\ Faults considered to have been I active during 
/ Quaternary time; aolld tine wh«e •ccurately 

/ located, long dash where approximately located, 
,,,., short dash where Inferred, dotted where concealed; 

~,,,- query(?) indicates additional uncertainty. Evidence 
/ .... • · of historic offset Indicated by year of earthquake-

( • . · • associated event or C for displacement caused by 
, . . . . . · · · creep or possible creep. 

Aerial photo lineaments (not field checked); based 
- ·- · -· - on youthful geomorphlc and other features believed 

to be the results of Quaternary faulting . 
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Sp~lal StudlH Zone Boundarlea 
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Source: California Division of Mines and Geology(l982) 
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Building Site 1 - The 0.18-acre site includes the vacant lots at 328 and 330 Fourth Street. The 

building on the site sustained severe damage as a result of the October 17, 1989 Lorna Prieta 

earthquake and was later demolished. The site is bounded by a parking lot on the west, a 

commercial building on the east, Hawkins Alley on the north, and Fourth Street on the south. 

Based on our recent discussions with the City, it is our understanding that the proposed project 

will consist of building a new structure. 

Building Site 3 - The 0.45-acre site includes an existing carwash at 345 Fourth Street and a 

City of Hollister public parking lot adjacent on the east side of the car wash. No major damage 

was reported to have occurred at this site as a result of the Lor:na Prieta earthquake. The site is 

bounded by a gasoline station on the west, a parking lot on the east, Fourth Street on the north, 

and Briggs Alley on the south. Based on our recent discussions with the City, it is our 

understanding that the proposed project will consist of demolishing the existing carwash and 

building a parking structure. 

Building Site 4 - The 0.68-acre site consists of two vacant lots and two older existing buildings 

in the 400 block of San Benito Street (321 Fourth Street; and 400, 410,414,420,422,426,430, 

434, and 438 San Benito Street). Buildings at the north and south ends of the site sustained 

damage as a result of the October 17, 1989 Loma Prieta earthquake and were later demolished. 

Old foundations and trash pits were encountered during the trenching (see Figures A-1, A-4, A-5 

and A-6). The site is bounded by a City of Hollister public parking lot on the west, San Benito 

Street on the east, Fourth Street on the north, and commercial buildings on the south. Based on 

our recent discussions with the City, it is our understanding that the proposed project will consist 

of demolishing the existing structures and building new structures. 
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Building Sites 5 & 6 -The 0.14-acre site consists of two older existing buildings at 449, 451, 

and 455 San Benito Street, and 240 and 244 Fifth Street . The buildings sustained damage as a 

result of the October 17, 1989 Loma Prieta earthquake and are presently under repair. The sites are 

bounded by commercial buildings on the north and east, San Benito Street on the west, and Fifth 

Street on the south. Based on our recent discussions with the City, it is our understanding that the 

proposed project will consist of repairing the existing structures. 

Building Site 10 - The 0.13-acre site consists of the vacant lots at 320, 324, and 326 Fifth 

Street . The building at this site sustained damage' as a result of the October 17, 1989 Loma Prieta 

earthquake and was later demolished. The site is bounded by ~omrnercial buildings on the west 

and east, Briggs Alley on the north, and Fifth Street on the south. Based on our recent discussions 

with the City, it is our understanding that the proposed project will consist of building a new 

structure. 
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PURPOSE AND SCOPE OF SERVICES 

The purpose of this study was twofold; the first was to identify the geologic conditions and 

evaluate existing potential geologic and seismic constraints at the site. The second purpose was to 

provide recommendations for site development from a engineering geologic viewpoint. This study 

included the following scope of work: 

1 . Researching, reviewing, and evaluating data from published and unpublished geologic and 

geotechnical reports; 

2. Discussions with representatives of the City of Hollister, the California Division of Mines 

and Geology (CDMG), and the U.S. Geological Survey (USGS); 

3. Study of a series of aerial photographs of the site and vicfnity; 

4 . Excavating, shoring, cleaning, and logging approximately 630 lineal feet of trenches; 

5. Drilling and logging three exploratory borings; 

6. Age dating of se.diments using radiocarbon dating techniques; 

7. Geologic analysis of field and office data; and, 

8. Preparing this report, along with appropriate graphics and including the findings of the 

study and recommendations for development of the various building sites. 
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REGIONAL GEOLOGY 

Geoloeic Settin2 

The subject properties are situated within the Hollister Valley. The valley boundaries are the Pajaro 

River on the north, and the mountains of the Gabilan Range on the west, the Diablo Range on the 

east, and the juncture of the Gabilan and Diablo Ranges on the south. The Gabilan Range consists 

of late Cretaceous age granitic rocks along with metamorphic rocks, including marbles and 

quartzite (Compton, 1966). Overlying the granitic rocks is a series of Oligocene to middle 

Miocene age sandstones and shales (Allen, 1946). The Diablo Range consists of Jurassic-
' 

Cretaceous age sandstones, limestones, volcanic rocks, and metamorphic rocks which are part of 

the Franciscan Complex. Blanketing the Franciscan rocks is ·a series of upper Cretaceous age 

sandstones, shales and conglomerates (Page, 1966). 

The geologic structure of the Hollister area and the Gabilan and Diablo Ranges is strongly 

influenced by the active San Andreas and Calaveras faults. These faults strike northwest and are 

characterized by a combination of strike-slip and reverse displacement. One of the main faults in 

San Benito County region is the San Andreas fault which is a northwest-striking, steeply 

southwest-dipping shear zone separating Jurassic-Cretaceous Franciscan basement rocks from 

Cretaceous granitic basement rocks. The other major fault is the Calaveras, which branches off the 

San Andreas fault approximately 8 miles south of Hollister (see Figure 4). 

Several periods of movement on the San Andreas and Calaveras faults occurred in the Hollister 

area, causing uplift of the mountains bordering the valley. The combination of faulting and folding 

resulted in a structural basin which was a seaway during the late Miocene to Pliocene (Allen, 

1946). During Pliocene and Pleistocene time, extensive floodplain deposits known as the San 

Benito Gravels were deposited in the valley (Kilburn, 1972). During the Pleistocene, subsidence 

in the Hollister Valley due to tectonic activity resulted in deposition of a series of sands, silts, and 
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clays over the San Benito Gravels (McMasters and others, 1987). These deposits are interpreted 

as Pleistocene and Holocene age lake deposits (Jenkins,1973) or as a group of shallow, short-lived 

lakes in a fluvial environment (Hoose, 1986; McMasters and others, 1987). Holocene activity 

consists mostly of down-cutting by the San Benito River and mass wasting of upland areas by 

landslides and erosion. The regional geology is depicted on Figure 5. 

Faul tin~ 

An important structural element in the Hollister area is the Calaveras fault system. Several 

branches of the Calaveras fault have been mapped' in the Hollister area and are shown on Figure 4. 

The main branch is referred to as the "West Branch" by Brya~t (1979). The West Branch has 

documented creep activity, producing at least 13 inches of right-lateral slip (Rogers and Nason, 

1971). In addition, there was at least 1/5-inch (5 mm) of observed slip along the West Branch as a 

result of sympathetic movement during the Loma Prieta earthquake (McClellan and Hay, 1989). 

The East Branch was mapped based on geomorphic evidence at Park Hill at the north end of 

Hollister and on a hill south of Hollister with a benchmark elevation of 668 feet. The fault was 

inferred between these localities based on a groundwater offset (Ellis, 1952; Kilburn, 1972) and 

subtle west-facing scarps (Bryant, 1979). The East Branch is mapped within the "400-block" area 

and considered active by the CDMG (Bryant, 1979) based on offset bedding in trenches excavated 

by Leighton and Associates (1974) and Woodward-Clyde and McClure & Messinger (1968). 
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JEXJPJLANA 'fliON 

Geologic Units 

Qg- Stream gravel and sand (Holocene) 

Qa- Alluviwn (Holocene) 

Qoa- Older alluvium: terrace deposits (Pleistocene) 

QTs- Santa Clara Fonnation (Pliocene-Pleistocene) 

Tn- Non-marine sedimentary rocks: greenish gray to 
rarely reddish claystone, siltstone and interbedded 
friable buff-gray sandstone 

Symbols 

Contact 

Fault: dashed where indefinite or inferred, dotted 
where inferred and concealed. Horizontal 
displacement designated by parallel arrows 

Axis of fold (anticlinal): arrow indicates direction 
of plunge 

Figure 5a - Explanation for Regional Geology Map 
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METHODS OF STUDY 

Literature and Map Review 

As part of our study, we reviewed reports and maps pertaining to the site and vicinity. Most of the 

previously published geologic information on this area is preliminary in nature, and is based on 

reconnaissance techniques and extrapolation of data. 

The regional geology was mapped by Taliaferro (1948). However, Taliaferro's map shows the 

Calaveras fault north and south of Hollister, but does not have a symbol depicting a location of the 

fault within downtown Hollister. An eastern brahch of the Calaveras fault was mapped by Ellis 

(1952) based on an offset blue clay layer noted on well logs. '.fhe blue clay is offset across the 

East Branch of the Calaveras fault by approximately 50 feet with the west side up. The wells were 

spaced hundreds of feet apart with some wells "a few hundred feet on each side of the fault in a 

few places" and approximately "30 to 40 feet of offset" of the groundwater table (William C. Ellis, 

oral communication, May 1991). 

Detailed mapping was performed by Rogers (1967), who mapped the Calaveras fault within 

Hollister as a right-lateral strike-slip fault An eastern branch of the Calaveras fault in downtown 

Hollister was mapped by Rogers and others (1968) as a high-angle fault with the west side 

upthrown. The East Branch of the Calaveras fault was trenched by Woooward-Clyde & 

Associates and McClure & Messinger (1968) at a site approximately 3/4-mile south of the subject 

properties. They stated, "Evidence was found, and which could possibly be construed as 

indicating the presence of a fault trace, consisted of several small clay seams and slickensided 

planes. These did not extend to the ground surface." Woodward-Clyde (1978) reviewed this 

1968 study and concluded that the seams could have been due to other causes such as shrinkage 

cracks, lurch cracking, or liquefaction. They indicated that the most likely interpretation was that 
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these features could be considered to be conjugate shears and tension fractures developing in a fault 

zone. 

Rogers and Nason (1971) examined streets and other man-made structures in Hollister for 

evidence of fault displacement. They concluded that the main branch of the Calaveras fault 

exhibited active creeping movement. The subsidiary (east) branches of the Calaveras fault in 

Hollister were considered by Rogers and Nason (1971) to be, " . . . presently dormant because they 

do not show consistent evidence of curb or sidewalk offset." and " ... local subsidence features 

were more abundant and extreme along the traces of the inferred dormant faults than elsewhere." 
I 

Kilburn (1972) indicated a groundwater offset of approximately 20 feet with the east side up across 

the West and East Branches of the Calaveras fault based on well data. 

Jenkins (1973) studied the Quaternary deposits in the Hollister Valley and concluded that a large 

lake (Lake San Benito) covered much of Hollister during the Pleistocene time period. The 

Hollister area was remapped by Rogers (1973) and Dibblee (1975). They showed the East Branch 

of the Calaveras fault, but did not identify the relative sense of fault movement. Leighton and 

Associates (1974) observed offset units in an exploratory trench along the East Branch of the 

Calaveras fault on hill 668 (approximately 2 miles south of Hollister). As part of the State fault 

evaluation program, CDMG (1974) considered the East Branch of the Calaveras fault as 

sufficiently active and well-defined to be included within an Alquist-Priolo Special Studies Zone. 

Bryant (1979) remapped the East Branch of the Calaveras fault approximately 200 feet west of the 

location shown on the 1974 Special Studies Zone map. The latest revision of the Special Studies 

Zone map (CDMG, 1982) incorporates Bryant's modifications. 

Site-specific investigations by Terratech (1974, 1976, 1977) within East Branch Special Studies 

Zone reported no evidence of faulting. However, these studies relied on magnetometer traverses 

and drilling, and did not use exploratory trenching. Other workers have located the East Branch of 
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the Calaveras fault in Hollister area. Terratech (1978) trenched the fault on the east side of Park 

Hill, approximately 800 feet north of the site. The fault was described on a trench log as 

consisting of "slickensided striated surfaces on siltstone, fault plane? N65°W, dip 59°N". The log 

funher discloses fault like features as shears (up to 1" wide) on either side of the fault plane 

oriented N0°E, 87°N". Calcium carbonate (caliche) was described as present along the fault plane. 

Bay Soils (1981) described the fault as," ... a subtle change in the bedding of silt was noted in 

Trench No. 1, near the location of the other anomalous factors. This consisted of an upwarping of 

the bedding from horizontal to 10° to 15°". Earth Systems Consultants (1985) delineated the fault 
: 

based on, "A gradual vertical material boundary" with dissimilar horizontal beds on either side of 

the boundary. 

Terratech (1987) stated, "All of the trenches exposed evidence of apparent vertical displacement." 

Units are vertically offset by "about 1-1/2 to 3 feet" along near-vertical discontinuous clay seams 

with the east side up. The strike of faults in the trenches varied from N-S to N40°E, with steep 

dips to the east and west. J.V. Lowney & Associates (1990a, 1990b) interpreted," .. . abrupt 

offset of laterally continuous beds, abrupt monoclinal folding of sediments and convoluted 

bedding." as evidence of faulting. 

Applied Soil Mechanics (1991a) located a fault on a property within East Branch Special Studies 

Zone approximately 1/4 mile south of the downtown area. The fault is characterized by, " ... 

steeply dipping to near-vertical, NNE to NNW-striking fractures ... infilled with loose, fine

grained sand .... Thin continuous clay layers and entire stratigraphic units are disrupted and offset 

in this zone. The maximum vertical offset along the fractures was approximately 21 inches ... " 

AppUed Soil Mechanics has recently excavated several trenches across the mapped trace of the East 

Branch of the Calaveras fault in downtown Hollister. Features similar to the well-defined faulting 
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in trenches studied by Terratech (1978, 1987) and Applied Soil Mechanics (1991a) were not 

observed in the downtown area. The locations of these earlier studies are shown on Figure 6. 

Aerial Phorowph Intewretation 

We studied aerial photographic stereo pairs taken of the Hollister area from 1985 to 1990. The 

following aerial photographs of the site and vicinity were used in this study: 

~ Approximate Scale ~ Source 
May 1967 1:20,000 black and white USDA 

May 1980 1:40,000 black and white USDA 

April 1985 1:31,680 black and white WAC 

July 1987 1:33,600 black and white PAS 

June 1989 1:31,680 black and white WAC 

August 1990 1 :12,000 black and white PAS 

These photographs were studied for geomorphic evidence that could indicate active faulting. 

Faults typically appear on aerial photographs as a linear features with tonal differences on either 

side. These differences could be related to changes in soil and rock type, vegetation, groundwater 

levels, or bedding characteristics. Lineaments are sometimes associated with topographic features 

characteristic of fault zones such as linear and shutter ridges, sag ponds, springs, and offset 

drainages. 

Within the downtown area, the aerial photographs were of limited use since development predates 

historic photography. Outside of town, a distinct northwest-trending lineament was seen on the 

aerial photographs where there is a narrow band which is lighter in color than the surrounding area 

in an orchard near Prune and Hawkins Streets. This lineament coincides with the mapped trace of 
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the East Branch of the Calaveras fault (Bryant, 1979). The ground slope is not interrupted by the 

lineament on the air photos. Also, rows of trees in the orchard crossed by the fault are not offset, 

indicating that fault creep or strike-slip displacement has not occurred since the orchard was 

planted At Park Hill at the nonh end of town, and at hill 668 south of town, geomorphic evidence 

of faulting is indicated as topographic benches that are modified by erosion. 

Subsurface Explorations 

As part of this study, approximately 630 lineal feet of exploratory trenches were excavated between 

January 14 and February 25, 1991 using a rubber-tire backhoe with a 24-inch wide bucket. The 

trenches were located nearly perpendicular to the alignment of the possible fault trace mapped by 

the California Division of Mines and Geology (1982). In addition, three exploratory borings were 

drilled on February 12, 1991 using a truck-mounted drill rig with 8-inch-diameter hollow stem 

augers. The locations of the trenches and borings are shown on Figure 2. The trench and boring 

logs are included in Appendix A. 

The trenches designated as ET-1, ET-4, and ET-5 were located on the empty lot at the southwest 

corner of Briggs Alley and San Benito Street. Trench ET-1 measured approximately 105 feet long, 

trended N72°E, and was excavated to a depth of 15-1/2 feet below the ground surface. Trench ET-

4 measured approximately 21 feet long, trended N78°E, and was excavated to a maximum depth of 

14-1/2 feet. Trench ET-5 measured approximately 45 feet long, trended N71°E, and was 

excavated to a depth of 17-1/2 feet 

Trenches ET-2 and ET-3 were located in Fifth Street east of San Benito Street. Trench ET-2 

measured approximately 100 feet long, trended N90°E, and was excavated to a depth of 15-1/2 

feet. Trench ET-3 measured approximately 55 feet long, trended N90°E, and was excavated to a 

maximum depth of 15-1/2 feet 
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Trench ET-6 was located on the empty lot at the southwest comer of Fourth and San Benito 

Streets. Trench ET-6 measured approximately 84 feet long, trended N90°W, and was excavated to 

a depth of 16 feet 

Trenches ET-7, ET-8, ET-8, and ET-10 and Drill Holes B-1, B-2, and B-3 were located in Briggs 

Alley between Monterey and and San Benito Streets. Trenches ET-7 and ET-8 were approximately 

20 feet long and 12 feet deep. These trenches were abandoned because of locally created saturated 

conditions. Trench ET-9 measured approximately 49 feet long, trended N84°W, and was 

excavated to a maximum depth of 15-1/2 feet. Trench ET-10 measured approximately 55 feet 

long, trended N84°W, and was excavated to a depth of 15-1/2 feet. Trench ET-10 approximately 

55 feet long and was cleaned and flagged, but the trench walls caved before they could be logged. 

Drill hole B-1 was drilled to a depth of 40 feet, B-2 to a depth of 43 feet, and B-3 to a depth of 31-

1/2 feet below the ground surface. 

After excavating, the trenches were shored and the trench walls cleaned. A system of nails and 

colored flagging was used to mark the various strata. After the trench walls were cleaned and 

flagged, they were logged at a scale of one inch equals five feet. Critical areas were logged at a 

more detailed scale. The floor and opposite trench wall were also cleaned and examined in these 

areas. The trenches were logged by project geologist, Lewis Rosenberg, except for Trench ET-9 

which was logged by staff geologist Brian Papurello. The trenches were observed by the 

supervising geologist, Richard Gorman, and the City Geologist, John .Kingsley. The logs of the 

trenches are shown in Appendix A. 

After the trench logging operation was completed, the trenches were backfilled with 2-sack grout to 

within 5 feet of the ground surface. After the grout had set-up, imported sand was placed and 

compacted over the grout material up to the top of the trench. The sand was compacted using a 
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small compactor. In paved areas, asphaltic concrete was used to match the thickness of the 

existing pavement section. 

One sample was dated using radiocarbon techniques. The results are included in Appendix B. 

The drill holes were logged by staff geologists James Ball and Brian Papurello. The drilling was 

observed by the supervising geologist, Richard Gorman, and the City Geologist, John Kingsley. 

After the drilling logging operation was completed, the holes were back.filled with native material. 

The boring logs are shown in Appendix A. 
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FINDINGS 

Site Geolo~ and Geomoepholo~ 

Downtown Hollister is underlain by by a series of Pleistocene and Holocene age lake and stream 

deposits. The topography is nearly flat. West-facing scarps are visible in Sixth Street near Dunne 

Park and have been related to active faulting on the main branch of the Calaveras fault by Rogers 

and Nason (1971). West-facing scarps are also visible on Hawkins, Hazel and South Streets, east 

of Sally Street, however, structures situated along these features do not show the creep-related 

movement present on the main branch of the fault. 1 The geologic conditions are depicted on the Site 

Plan and Geology Map, Figure 2. A schematic cross-section thr!)ugh the site is included as Figure 

7. 

Stratimpb)'. 

Four stratigraphic units were observed and could be correlated between trenches. The uppermost 

unit extending from the ground surface (excluding pavement and artificial fill) to a depth of 

approximately 9-1/2 to 12-1/2 feet is an olive to dark grayish-brown silty clay with thin sandy 

layers. This unit exhibits a blocky ped structure and is extensively bioturbated. Near the bottom 

of this unit is a very thin (-1/2 inch) dark reddish-brown layer which may represent a old buried 

grassline. This unit is interpreted as a shallow lacustrine (lakebed) deposit. A bulk sample from 

this unit at approximately 12 feet depth was dated using 14C radiometric analysis at 3,720 ± 90 

years before present (YPB). These are mean residence time dates (MRT) indicating a minimum 

age for the samples. The laboratory report and description of test procedures are included as 

Appendix B. 

Below the lakebed deposits are a series of deposits which consist of grayish-brown to olive brown 

silty sands, clayey silts, and silty clays. These units are easily traced and vary from I to 2 feet in 
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thickness. Faint to distinct trough cross-bedding was visible in the sandy beds. These beds were 

used for stratigraphic correlation and were flagged in the trenches. Bedding was massive in the 

silts and clays. Other sedimentary structures visible included discontinuous coarse sand lenses, 

thin (1/4 to 2-inch) continuous clay layers and clay rip-up clasts, suggesting a fluvial depositional 

environment. A bulk sample from a thin organic-rich clay bed at at a nearby site from a depth of 

approximately 17 feet had a mean residence time of 18,110 ± 190 YPB (Applied Soil Mechanics, 

1991b). Assuming relatively continuous deposition, the fluvial sequences encountered in the 

trenches are probably latest Pleistocene to early Holocene age. 

A blue clay horizon was encountered at approximately 40-1/2 feet in drill hole B-2. Ellis (1952) 

shows the top of the blue clay zone to be at approximately 125 feet in this area. Although the data 

is not conclusive, it suggests the blue clay layer may be stratigraphically higher than implied by 

Ellis (1952). 

Summary of Trench Observations 

The upper 3 to 4 feet of Trenches ET-1, ET-4, ET-5, and ET-6 consist of artificial fill. The upper 

fiJl which is 1 to 2 feet thick is sand and gravel. The lower fill is a silty clay with brick fragments 

and is 2 to 3 feet thick. Old brick foundations were encountered between stations 64 to 72 and 94 

to 102 in ET-1, and stations O to 2 in ET-4. Trash pits were encountered between stations 42 to 50 

in ET-1, and stations 28 to 33 in ET-5. The upper 1-1/2 feet of Trenches ET-2, ET-3, and ET-9 

consists of pavement and road base. Below the fill and road base is a 7 to 8 foot-thick silty clay 

unit which is interpreted as a shallow lacustrine (lakebed) deposit. This unit had blocky ped 

structures, and was bioturbated. 

Stratigraphic units exposed in the trenches are nearly flat-laying and are laterally continuous over 

the length of the trenches. Within these units, several types of sedimentary structures were 
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observed. The uppermost fluvial deposit exhibited undisturbed trough cross-bedding. Medium to 

coarse-grained sand lenses were encountered in the silt and sand units. These lenses represent 

infilling from small channels. 

Clayey silt beds approximately 1 to 2 inches in thickness were noted adjacent to the coarse sand 

lenses. These beds are traceable with minimal variation in thickness throughout the length of the 

trench, and are probably a result of waning floodwaters that deposited the coarse sand lenses. 

Locally, these beds undulate within the sand unit. Since the thickness of the sand unit does not 

vary appreciably, the undulation is probably due to either deposition into a shallow channel or soft 
r 

sediment deformation. 

Between stations 2 to 5 in ET-5, stations 20 to 22 and 90 to 91 in ET-2, stations 40 to 42 in ET~3, 

and stations 11 to 13 in ET-9 are near-vertical clay seams within the fluvial units. The clay seams 

are typically 1 to 2 inches wide. A detail of these features is shown on the ET-3 trench log. Thin 

continuous clay layers above and below the seams are not disrupted or offset. The vertical 

orientation of the seams and the similar composition to the overlying clay bed implies that the 

vertical seams are due to infilling. Alternatively, some of these seams are a result of load casting. 

Between stations 8 to 11 in ET-I, stations 28 to 33 in ET-5, and stations 28 to 32 in ET-9, there 

are thin clay-filled fractures which strike northeast and dip steeply northwest. The fractures are 

approximately 1/8 to 1/2-inch wide and contain two 1/16 to 1/8-inch wide clay layers that show 

approximately 1/32 to 1/16-inch separation. The cracks are truncated by the lacustrine deposits, 

extend to the bottom of the trenches, and were traceable on both the trench walls and floor. 

Groundwater 

Damp to wet conditions were encountered in the drilling and trenching operations; however, free 

groundwater was not encountered. At the time of this study, central California was experiencing 
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the fifth consecutive year of drought conditions. It is possible that during years of normal or above 

normal precipitation, that saturated conditions or perched water tables could develop. 
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SEISMICITY 

In assessing the seismic hazards for a given area, it is useful to examine historic records of local 

earthquake intensities. This information is useful for predicting the recUITence of severe shaking in 

an area. Within the historic time, significant earthquakes have severely damaged man-made 

structures over a large part of San Benito County. These include the 1906 M 8.3 San Francisco 

(Lawson, 1908), 1984 M 6.2 Morgan Hill (Stover, 1984), and the 1989 M 7.1 Loma Prieta. 

Although central California is crossed by numerous faults, several regionally active fault systems 

are most likely to generate earthquakes that could cause damage to the site. These include the 

active San Andreas, Hayward, Calaveras, and San Gregorio fault systems (Hart, 1988), and the 

potentially active Sargent-Berrocal fault (Bryant, 1980). Recent studies indicate that a major 

earthquake on the Calaveras fault (Oppenheimer and others, 1990) or on the San Francisco 

Peninsula segment of the San Andreas fault (Working Group on California Earthquake 

Probabilities, 1990) will occur in the near future. An earthquake on one of these faults will result 

in strong ground shaking, as shown in historic records. 

Recently active fault zones have been mapped by the State as part of the Alquist-Priolo Act of 

1972. Under the act (Hart, 1988), recently active faults are defined as displaying sufficient and 

well-defined evidence of movement within the Holocene Epoch (about the last 11,000 years). No 

structures for human occupancy are permitted on the trace of an active fault. Unless proven 

otherwise, the area within 50 feet of an active fault is presumed to be underlain by an active fault. 

The Alquist-Priolo definition of potentially active is a fault showing evidence of displacement older 

than 11,000 years and younger than 2,000,000 years (Pleistocene Epoch). "Inactive" faults are 

classified as not having been active for at least two million years. 
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Evaluation of maximum eanhquakes is a topic with considerable variation. The criteria used within 

this report include maximum credible and probable earthquakes. The maximum credible 

earthquake is defined by the California Division of Mines and Geology (1975) as, 

"the maximum earthquake that appears capable of occurring under the presently 

known tectonic framework. It is a rational and believable event that is in accord 

with all known geologic and seismic facts. In determining the maximum credible 

earthquake, little regard is given to its probability of occurrence, except that its 

likelihood of occurring is great enough to be of concern." 

The maximum probable earthquake is, "The maximum earthquake that is likely to occur during a 

100-year interval. It is to be regarded as a probable occurrence, not as an assured event that will 

occur at a specific time." (CDMG, 1975). 

Table A lists known regionally active faults and their estimated seismic parameters. These 

estimates were generated using the EQFAULT computer program (Blake, 1989) using statistical 

analyses of seismic events reported by Idriss (1987). 
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TABLE A 
SEISMIC PARAMETERS FOR ACTIVE AND 

POTENTIALLY ACTIVE FAUL TS IN THE HOLLISTER REGION 

San Andreas Calaveras Hayward San Gregono- Sargent-
(Northern Palo Colorado Berroca1*2 
segment)l 

Distance and 
direction from 16SW 0.5W 25NW 40SW 8NW 
site (miles) 
Maximum 
credible 8.0 7.0 7.0 7.75 7.0 
earthquake3, 4 
Max.unum , 
probable 7.5 6.5 6.75 6.75 5.75 
earthquak:e3, 4 
Maximum 
credible peak 
ground 

0.25 g 0.51 g 0.13 g 0.12 g 0.27 g 

acceleration 
3, 5 
Maximum 
probable peak 
ground 

0.21 g 0.47 g 0.10 g 0.06 g 0.15 g 

acceleration 
3, 5 

* Potentially active 

I Defined as extending from San Juan Bautista to Shelter Cove (Blake, 1989) 
2 Assumes that the earthquake will occur at a prescribed depth and at the nearest point to the site 
3 Richter Earthquake Magnitude 
4 From: Idriss (1987) 
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Primazy EarthQUake Effects 

Fault-Related Ground Rupture - Ground rupture along fault traces can occur during large 

earthquakes, and zones of high ground rupture potential are delineated by governmental agencies. 

The subject sites are within the State Alquist-Priolo Special Studies Zone and the City Seismic 

Z.One for the East Branch of the Calaveras fault (California Division of Mines and Geology, 1982; 

Barrett, 1976). 

The data gathered and analyzed (including the trench data and the MRT dates) indicate that there is 

no evidence for an active fault trace to cross the subject sites studied. Therefore, the potential for 
I 

ground rupture resulting from fault movement at the building sites is considered to be low. 

Secondary Earthguake Effects 

Ground Shaking - Hollister experienced severe shaking during the 1989 earthquake, according 

to local accounts (McCann, 1990). Ground shaking from a seismic event is the primary seismic 

hazard that will have the greatest impact on the proposed development within its design life span. 

Ground shaking can trigger other secondary seismic hazards that are discussed in following 

sections. 

Strong ground shaking is documented for the following earthquakes: 1906 M 8.3 San Francisco 

(Lawson, 1908), 1983 M 6.7 Coalinga (Stover, 1983), and the 1984 M 6.2 Morgan Hill (Stover, 

1984) and can reasonably be expected in the future. The estimated shaking intensity in the 

Hollister area during the 1989 Loma Prieta event was VII on the Modified Mercalli scale (Plafker 

and Galloway, 1989). Wood and Neuman (1931) define Modified Mercalli VII intensity as, 

"Everybody runs outdoors. Damage negligible in buildings of good design and construction,· 

slight to moderate in well-built ordinary structures; considerable in poorly built or badly designed 

structures,· some chimneys broken. Noticed by persons driving motor cars." 
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The Loma Prieta earthquake provided data on ground response in the Hollister area. The closest 

strong-motion seismograph station to the sites is located at Hollister City Hall (approximately 200 

feet southwest) and recorded peak ground accelerations (PGA) of 0 .25 gravity (g) horizontal 

acceleration and 0.22 g vertical acceleration (Maley and others, 1989). Other local seismograph 

records show accelerations of 0.38 g in the horizontal direction and 0.20 g in the vertical direction 

at South and Pine Streets (1 ,500 feet southeast) (Shakal and others, 1989), and 0.29 g horizontal 

acceleration and 0.16 g vertical at Hollister Airport (2 miles north) (Maley and others, 1989). 

The PGA is one of the factors involved in designihg a structure to resist seismic forces. Using the 

method of Idriss (1987) with the EQFAULT program (Bl~e, 1989), a maximum probable 

earthquake of M 6.5 occurring on the nearest point of the Calaveras fault could produce a PGA of 

0.47 g at the site. The PGA generated by EQFAULT is an approximate value and does not take 

into account other factors such as depth to bedrock, ground saturation, and topographic 

amplification. For wood-frame houses, the PGA tends to be over-conservative, and the repeatable 

high ground acceleration (RHGA) is more appropriate (Ploessel and Slosson, 1974). For a 

maximum probable earthquake of M 6.5 occurring on the Calaveras fault, the RHGA is 0.31 g. 

Liquefaction - Soil liquefaction is the loss of soil strength during a significant seismic event. It 

occurs primarily in saturated loose- to medium-dense, fine to medium-grained sands and sandy 

silts. Liquefaction results in rearrangement of the soil particles into a denser condition, resulting in 

localized areas of ground failure. Common types of liquefaction-related ground failure include 

differential settlement and lateral spreading. The native site soils are relatively fine-grained and 

may be susceptible to liquefaction, if saturated. We did not encounter groundwater in the 

exploratory trenches, and the soils were damp to wet. 
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No signs of liquefaction such as sand boils were observed in the immediate vicinity of the subject 

sites after the Loma Prieta earthquake (Plafker and Galloway, 1989; McCann, 1990). From a 

geologic viewpoint, the risk of liquefaction in the present environment is considered to be low. If 

the groundwater table were to rise, or perched ground water conditions developed, or if the near

surf ace granular material were to become saturated then the risk of liquefaction should be 

considered as moderate. A soil engineering study including test borings is needed to definitively 

assess the risk of liquefaction. 
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CONCLUSIONS 

Based on trench observations, we conclude that the subject sites 1, 3-6 and 10 are not located 

within 50 feet of an active fault We reviewed fault studies conducted along the East Branch of the 

Calaveras on nearby properties to provide a framework for comparing our findings. The types of 

features encountered in the trenches excavated as part of this study are different to those where the 

East Branch of the Calaveras fault was located by Applied Soil Mechanics (1991a), Bay Soils 

(1981), Earth Systems Consultants (1985), J.V. Lowney & Associates (1990a, 1990b), Terratech 

(1978, 1987), and Woodward-Clyde and McClure & Messinger (1968). 
I 

The nearly flat-lying sediments maintain an almost constant th~cJcness in the trenches. Laterally 

continuous stratigraphic units could be correlated in the trenches and from trench to trench. No 

evidence of offset was apparent along these marker units. In Trenches ET-1, ET-5 and ET-9, 

near-vertical clay-filled cracks cut continuous clay and sand beds. These fractures may be the 

result of secondary processes such as subsidence or lurching (Bell, 1981). It is possible that the 

fractures could be related to tectonic stresses associated with the Calaveras fault zone, however, 

thin continuous clay layers are not disrupted or offset by or at the fracture. Similar features have 

been related to prehistoric near~surface ground subsidence in the San Joaquin Valley, California 

(Fig. 37, Bull, 1972). The likelihood of active faulting on the subject sites is not supported by the 

trench data. 
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RECOMMENDATIONS 

1. The subject sites are suitable from an engineering geologic viewpoint for the planned 

reconstruction of structures on the properties, provided that the recommendations in this report are 

followed. 

2. A soil engineering study should be performed for proposed new structures or those 

existing structures that require significant remodeling and reconstruction. The study should 

address liquefaction potential and associated effects such as settlement. The study should also 

address the possibility of buried features, such as old foundations, basements, tanks and trash pits. 

3. The proposed structures should be designed to withstand strong ground shaking. The 

project structural engineer should determine the appropriate method used for seismic design of the 

new buildings. If the Uniform Building Code (1988 edition) is used for design, we recommend 

that a seismic zone factor of 0.40 and a site coefficient of 1.0 (Tables 23-I and 23-J. respectively) 

be used. 

4 . The exploratory trenches for this study have been backfilled using lean two-sack grout 

concrete for the deep portions of the excavations and compacted clean sand for generally the upper 

five feet. Their location and condition should be taken into consideration in the design of the 

improvements planned for this study area. 
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LIMIT A TIO NS AND UNIFORMITY OF CONDITIONS 

1. The recommendations of this report are based upon the assumption that the subswface 
conditions do not deviate substantially from those disclosed in the trenches and borings. If any 
variations or undesirable conditions are encountered during construction, or if the proposed 
construction will differ from that planned at the present time, Applied Soil Mechanics, Inc. should 
be notified so that supplemental recommendations can be given. 

2. This report is issued with the understanding that it is the responsibility of the owner or of 
his representative to ensure that the information and recommendations presented herein are called to 
the attention of the project architect and engineers for the project and incorporated into the project 
plans and specifications, and that the necessary steps are taken to see that the contractor and 
subcontractors carry out such recommendations in the field. 

3. The findings of this report are valid as of the present date. Changes in the conditions of a 
property can occur with the passage of time, however, whether they be due to natural processes or 
the works of man, on this or adjacent properties. In addition, changes in applicable or appropriate 
standards occur, whether they result from legislation or the broadening of knowledge. 
Accordingly, the findings of this report may be invalidated, wholly or partially, by changes outside 
of our control. Therefore, this report should not be relied upon after a period of three (3) years 
without being reviewed by an engineering geologist. 

4. This report was prepared upon your request for our services, and in accordance with 
currently accepted standards of professional engineering geology practice. No warranty as to the 
contents of this report is intended, and none shall be inferred from the statements or opinions 
expressed. 

5. The scope of our services did not include any environmental assessment or study for the 
presence or absence of wetlands or hazardous or toxic materials in the soil, surface water, 
groundwater or air, on or below or around this site. Any statements in this report regarding odors 
noted or unusual or suspicious items or conditions observed are strictly for the information of our 
client 
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June 12. 1991 

Exploratory Trench No. 1 

o'-
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, 
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o" 
I 

s " 
I 

--- --- ---
------

10 " 
I 

20 
I 

Zone of Caving-4-=---
..___ __ 

<D 
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, 
15- Re d ish Brown ~ in. Thick 

Organi c L ayer Thin C lay Seam (1.,.~in.) St i9ht l y 
Enlar~ed to Show Detai I 

33' E
1 

80~ NW 

75 ~ 
I 

ao ~ 
I 

1 

® 

90" 
I 

- -- - -- --- --- - - - - - ---

- -------- ---

---- - - --- ------

- - ® -

95" 
I 

30' 
I 

100" 
I 

35~ 
I 

40/ 45"' 
I I 

-N 72° E-+-

Trash 
Pit 

50' 
I 

55 ..... 
1 

--- - - - -- ---

Cobbles 

65"' 
I 

70 ' 
I 

1 

® 

75 ' 
I 

--- --- --- ----------
------ --- - -

- - - --- -
--------- -

----- - - ®-
---

-- ----- - -- --- - -

Clay Layer 

N 9d'E
1
9'N 

105" 
I 

--- ~ 

~~~r5,~~r~ ~:: ~~d ' ~ense h-zone of Caving =:_; ..j ~ - - =-.:_ - -
Age Doting 

® 

110 ' 
I 

Sample : MR.T. Da.t e = 3720t90yeors B.P. 

JEXPLANA TION OJF UNITS 

- oJ Artificial fill 

Unit 1: Olive (5Y 6/3) coarse to medium-grained sand with fine gravel, damp, loose. well-drained. 

Unit 2: Very dark gray (lOYR 3/1) silty clay with brick. fragments, damp, firm . 

_ 5
1 Lacustfiue deposjts 

------------ Unit 3: Olive brown (2.5Y 4/3) to dark grayish-brown (2.5Y 4/l) silty clay, with thin discontinuous dart 
reddish-brown (2.5YR 3/4) clay layers, very moist, firm lo stiff, extensive]y bioturbated. blocky 
ped structure. Sharp upper and lowei- contacts wilil scattered charcoal fragments a1ong lower contact. 

__ - ® -
----- ---

.· · ... :@· 

-10' 

-151 

Fluvjal deposits 

Unit 4: Grayish-brown (2.5Y 5/2) to light olive-m>wn (2.5Y 6/3) silty fine to medium-grained sand, 
moist. mediwn dense to Joose, thin subparallel laminations and faint cross-bedding, sharp upper 
and lowec contacts. lnch1des approximately 2-incb thick moderateJy to higbJy continuous layecs 
of silty day and medium to coarse-grained well-sorted sand. 

Sea I e 1 in.=5ft. l ean Sand Lense 

Unit 5: Dark grayish-brown (2.5Y 4/2) with brownish-yellow mottles (2.5Y 4/2) clayey silt to silty clay; 
very moist, stiff, massive, sharp UPJX7 and lower contacts. 

Unit 6! Olive brown (2.5Y 4/3) clayey fine sandy silt. moist, stiff. 

Note: Soil color designations are from lhe Munsell Soil Color Chut. Other descriptors 
from the U.S.B.R. Engineering Geology Field Manual (1989). 

Figure Al - Log of Exploratory Trench No. 1 
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70' 
t 

65' 
I 

Exploratory Trench No,. 2 
60" 55' 50" 45 40' 35' 30 ' 25' 20" 15" 10" 
I I I I I 1 I I I I I 

~N8f!W- 2 in. o f Asphalt over 
15 in. of Base Rock 

--- - - - --- --- --- - - ---

----®--=--- ------- ---- --- - -- ---- ----
-=®==~-------~==--==----- ----------=--=----=--=--=--=--=-=-:..===~~~~=----_-_-_ -_ -_ -_ -_ -_-----------=--=--=--=--=----_-_-_-_-_-_-_-_-_---=----------=----_ -_ -_ -=----------=--_ -_ -_ ---=--- -------

---- ----- - - --- ---- --- - - · --- --- ------- ---

0 
1 

Dork brown or·9anic layer -
with charcoa~- -- --·-------------=.=---

---- ---
--- --- --- --- - - - ---- ---

o-

5-. 

' 10-

' 15-

Sand Bed/Lense 
(Typical) 

90" 
I 

2 in. Clay Seam: 
N32'E,7CfW 

85' 
I 

ao' 
I 

Dip of Clay 
IBed! N5CfW,~N 

Arti(icia1 nu 

2 in.Cloy Seam· 

SCALE:1 in.>=5ft. 

EXJPLANA TION OlF UNITS 

--- ---- -- - - Un it 1: 2 inches of asphaltic concrete over 15--inches aggregate ~ material. 

- -- --- - --- -- --- - - ---

---- - - - --- --- ---- ®~--- ---------~-------~~-- -_-_-_-
--- - - ------ --- - --- ------ ------ -

- -- --------- --- ----- ---
--- ------- --- ----- ---

---- --- - ----- - -----
- -- - -- - -- - - - --- -

· - · -- · - --- --·-- . -- - - - - ---- . - · -· - --- · - - --- -- · - --- - - - · 

1 in. w ide c I ay seam 

Lacostriuc dcpositJ 

Unit 2: Olive brown (2.5Y 4/3) to dark grayish-brown (2.5Y 4{1.) silty clay. with thin sandy layers, very 
moist. firm to stiff, extensively bioturbated, blocky ped structure. Sharp upper and lower contac1S wilh 
charcoal scattered fragments aJoog lower contact. 

fluyial deposits 

Unit 3: Grayish-brown (2.5Y 5/2) to light olive-brown (2.5Y 5/3) silty fine-grained sand. damp to moist, 
medium dense to loose. moderately to poorly-sorted, thin su~el laminations and. faint cross
bedding. sharp upper and lower contacts. Includes apJn>ximately 2-inch thick moderately to highly 
oootinuous layers of silty clay and medium to coarse-grained well-sorted sand. 

Ueit 4: Olive brown (2.5Y 4/3) very fine sandy silt with approximately 2-inch I.hick moderately to highly 
continuous layers of silty clay; damp, stiff. massive. sharp upper and lower contacts. 

Note: Soil oolor designations are Jrom the Mun.sell Soil Color Chart. Olh.er descriptors from. 
the U.S.B.R. Engineering Geology Field Manual (1989). 

-0 

Figure A2 - Log of Exploratory Trench No. 2 
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0~ 

5-

/ 

10-

; 

15-

I 

20-

Exploratory Trench No. 3 

50; 
I 

35' 
t 

30' 
I 

-+--N88°W-

25 ' 
I 

20 ' 
1 

2 in. of Asphal t over 
:'!Sin. of Bas~rock 

10' 
I 

s' 
1 

@---- - --- - ------- - --- -- - -- ---- - -

Artificial on EXPLANATION OF UNITS 

Uait 1: 2 inches of asphaltic coocrete o'Vel" IS-inches aggregate~ material. 

Lacostriac dcposi;ta 

Uait 2: Olive brown (2.5Y 413) lO dart grayish-brown (2.5Y 4/2) silty clay. with thin sandy layers, very 
moist, firm to stiff, extensively biolurbated., blocky ped structure. Sharp upper and lower contacts 
with scattered chrucoal fragments aloog Jowu contact. 

FJuyial depositJ 

Uait 3: Grayish-brown (2.SY 5/1.) to light olive-brown (25Y S/3) silty fine-grained sand, damp to 
moist.medium dense to loose, moderately to poorly-sorted. thin subparallel laminations and faint 
cross-bedding,and sharp upper- and lower contacts. Includes appuximately 2-inch thick moderately 
to highly continuous layers of silty clay and medium to coarse-grained well-sorted sand. 

Unit 4: Olive brown (2.5Y 4/3) very fine sandy silt with approximately 2-inch thick moderately to 
highly continuous layecs of silty clay; damp, stiff, massive, sharp upper and lower contacts. 

Note: Soil color designations ue from the Munsell Soil Color Chart. Other descriptors from the 
U.S.B.R.. Engineering Geology Field ManuaJ (1989). 

lay layer 

Figure A3 - Log of Exploratory Trench No. 3 
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20 
I 

15 
I 

- N78°E~ 

10 
I 

G) 

5 
I 

June 12. 1991 

0 
I 

- 0 

,--------- - - - - ----,i;:i:~lotd Brick 

@ Fou ndatior 

- - - @ - ---

Artl[iclal 011 
EXPLANATION OF UNITS 

Unit 1: Olive (SY 6/3) coarse to medium-grained sand with fine gravel, damp, loose, well-drained. 

Unit 2: Vuy dark gray (lOYR 3/1) silty clay with brick fragmenlS, damp, fmn. 

Lacustriuc deposits 

- 5 

- 10 

Unit 3: Olive brown (2.5Y 4/3) to dark grayish-brown (2.5Y 4n.) silty clay, with thin discontinuous dark reddish
brown (2.5YR 3/4) clay layen, very moist.. firm to stiff, extensively bioturbated, blocky ped structure. 
Sharp upper and lower contacts with scattered charcoal fragments along lowec contact 

Fluvial deposits 

Unit 4: Grayish-brown (2.5Y 5/2) to light olive-brown (2.5Y 6/3) silty fine to medium-grained sand, moist, 
medium dense to loose, thin subparallel laminations and faint cross-bedding, sharp uppec and lower 
contacts. Includes approximately 2-inch thick moderately to highly continuous layers of silty clay and 
mediwn to coarse-grained weU-sorted sand. 

Unit S: Dark grayish-brown (2.5Y 4n.) with brownish-yellow mottles (2.5Y 4n.) clayey silt to silty clay; very 
moist, stiff, massive, sharp upper and lower contacts. 

Unit 6: Olive brown (2.5Y 413) clayey fine sandy silt, moist, stiff. 

Note: Soil color designations arc from the Munsell Soil Color Chart. Other dcscripwra 
from the U.S.B.R. Engineering Geology Field Manual (1989). 

Figure A4 - Log of Exploratory Trench No . 4 
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Exploratory Trench No. 5 
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- · -- ·- · - - - - · -- · -- · - · J.::::-- Upper Bene~ a -- -- -- ·-- - . _ _____ r_~<5rE . - ·- - · - ·- · - =-:w-:----- · - · '--::~~t100_:_ =-~~-=--~-~~~~~~-- ·- ---·- --\ 

2in . Wide Clay Seam 
Sea I e-~1 in.:Sft. 

EXPLANATION Of' UNITS 

Unit I: Olive (SY 6/3) coarse to medium-grained sand with fine gravel, damp. loose, well-drained. 

Unit 2: Very dark gray (lOYR 3/1) silty clay with brick fragments, damp, finn. 

Lacustrine deposits 

Unit 3: Olive brown (2.5Y 4/3) to dark grayish-brown (2.5Y 4/l) silty clay. with thin discontinuous daJk 
reddish-brown (2.5YR 3/4) clay layers., very moist, firm to stiff, extensively bioturbated., blocky ped 
sbUcture. ShaJp upper and lower contacts wilh scattered charcoal fragments along lowel' contae-L 

Fluyial deposits 

Unit 4: Grayish-brown (2.SY 5/2) to light olive-,brown (2.5Y 6/3) silty fine to medium-grained sand, moist. 
medium dense to loose. thin subparallel laminations and faint cross-bedding, sha1p upper and lower 
contacts. Includes approximately 2-inch thick moderately to highly cootinllOOS layers of silty clay and 
medium IO coarse-grained well-scned sand. 

30 ' 
I 

Trash Pit 

35' 
I 

© 

® 

1
- - - · - · - · - · 
--- · --·- . -- -- -
- - - · - · - - ·-- · 

I · - - '3\- · - - -
- - - - · .....J...:V· - - --

1.· - -_ . -~ ~. -~ -

Thin Clay Seam Sl ig l y 
Enlarged to ShOIN Detai I 
N24°E,8-'fNW 

45 " 
I 

Reddish-brown ~in. 
Organ i c Layer 

Unit 5: Dark grayish-brown (2.5Y 4/l) with brownish-yellow mouJes (2.5Y 4/2) clayey silt to silty clay; very 
moist. stiff, massive, sharp upper and lower contacts. 

Note: Soil color designations are from the Munsell Soil Color Chart. Other descriptors from the U.S.B.R. 
Engineering Geology Field Manual (1989). 

June 12. 1991 

figure AS - Log of Exploratory Trench Ho. 5 
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,,.. 
Contami noted 
Cl ay 
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I 

SCALE: 1;.5 

75" 
I 

© 
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c;,5 " 
f 

GO~ 

I 

------
--- --- - - -@- - -- ------ ---

------ -- ·------ ---
- ---- --- - - -- -- -- --- --- --- -
-- --- ---------

---------
- - ---- - - - --- ---- - - -- --

•.:·····~.·. ····.·:······· ..• / <---= 7; <·· .. -;? ·~~{ .i'.:~[J 
- :. ._-_- .. : - : : . - . - . -. .. 

r,-zo n~ 01 Caving~ 
Erosional Channel 
lnti lled with Clay 

EXJ?LANA TION OF UNITS 

Artificial OJI 

U•it 1: Olive (SY 6/3) coarse to medium-grained sand with fine gravel. damp, loose. well-drained. 

Uait 2: Very dart gray (IOYR 3/1) silty clay with brick fragments, damp, firm. 

Lacustrinc deposits 

Unit 3: Olive brown (2.5Y 4/3) to dark grayish-brown (2.5Y 4/l) sihy clay, with thin discontinuous dark 
reddish-hewn {2.5YR 3/4) clay layers. very moist. firm io stiff, ~tensively bioturbaled, blocky ped 
structure. Shaip uppec and lower contacts with scattered chaicoal fragments along lower contact 

Fiuvial deposits 

Unit 4: Grayish-brown (2..5Y 5{].) to Light olive-brown (2.5Y 6/3) silty fine to medium-grained sand, 
moist, medium dense to Joose, thin subparallel Jaminations and faint cross-bedding, sharp upper and 
Jower cootaclS. Includes clR)f'Oximately 2-inch thick moderately to highly continuous layers of silty 
clay and medium to coarse-grained well-sorted sand 

Nole: Soil color designations arc from the Munsell Soil Color Chart. Other descriplOTS from 
the U.S.B.R. Engineering Geology Field Manual (1989). 

- 15 .-

Figure A6 - Log of Exploratory Trench 'Ro. 6 
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Exploratory Trenches No. 7&8 

Trenches not logged due to caving 
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Exploratory Trench No. 9 

40 / 
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®-

35" 
I 

25"' 
I 

~N84°W--

15"' 
I 

Ya i n. to ~in.- 
Hard Dark Brown 
Clay Seams,--~_._, 

3~ in. to f~in. C lay Seam __ _ 

8 

Art10ct11 rm 

Clay Rip Up 
Clast 

EXPLANATION OF UNITS 

Ualt 1: 6 inches of asphaltic concrete over 4 inches aggregate base material. 

UnJt 1: Silty clay and sand, damp. medium dense. 

Lac;gstrloc deposits 

10 ' 
I 

® 

5:-
1 

o ' 
I 

-s" 

.,__10 ,... 

Clay Rip Up 
Clasts 

Unit 3: Olive gray (5Y 5fl) silty clay, very moist IO wet, finn IO .stiff, bioturbated. small (-1/16-inch) roots to 9 feet depth. 

Fluvlal deposits 

Unit 4: Light olive gray (SY 6fl) silty very fme-grained sand. very moist, loose to vecy loose, with scattered clay rip-up clasrs. 

Unit S: Olive (5Y 4/l) silty cJar, very moisl, .wft, with scattered caliche pebbles .. 

Unit 6: Light o.Jive gny (5Y 6!2) silt, very moist, soft. 

UnJt 7: Light olive gray (5Y 6{}.) silty clay, very moist, soft to firm. 

Unit 8: Light olive gray (5Y 6!2) sandy clay, very moist ro wet. very soft. 
Note: Soil color designations are from !he Mllllldl Soil Color Chart. Other desc:ripton 

from lhe U.S.B.R. Engineering GCOM>C Field Manual ( I 9S9). 

Figure A9 - Log of Exploratory Trench No. 9 
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Exploratory Trench No. 10 

Trenches not logged due to caving 
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S.WPI.[ L 00 e 1rolioo 

11(), U)C.&TI~ "eo••'-
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$AWi.( .-.,ft 
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• 2. 

. 4 • 

• 
. 6 • 

• 8 • 

• 1-1 

10 • 

1-2 
• 12 • 

1-3 
. 14 • 

1-4 . 16 • 

1-5 
. 18 • 

1-6 
• 20. 

1-7 
• 22. 

1-8 . 24 • 

1-9 
• 26, 

1-10 . 28. 

Drilling Supervised by J.B. on 2-12-91 

Olive brown silty CLAY (CL-CH), moist, stiff 

Coarse SAND and Gravel in cuttings 

Greyish brown to olive brown (2.5Y 5-2/4-4). silty 
CLAY (CL), moist 

Greyish brown (2.5Y 5/2), silty fine SAND (SM), 
sand, well sorted, slightly moist 

Clayey SAND (SC), greyish brown, moist to wet 

Olive brown (2.5Y 4-4), silty CLAY (Cl-CH), with 
minor sand fraction, moist 

Olive brown (2.5Y 4/4), slightly silty CLAY (CL-CH), 
moist 

Silty CLAY (CL), light olive grey with medium grey 
mottles, moi st 

Sandy SILT (ML), l ight olive grey, slightly clayey, 
very moist 

Silty CLAY (CL), light olive grey with medium grey 
mottles, very moist 

Figure AlO - Log of Test Boring No. l 

All 
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IIIDISTUII( 

CONT[Nf "'*' ., . 



 

APPENDIX A.6

File No. A0-2280-Sl June 12, 1991 

IN-PLAC[ 

DEPTH $¥IPL[ LOO I ........ ,_ oaeat,TION 
I N NO. l,OCATIOH """'- ClllY IIIOI STUii( 

l'UT 
0, DtNSITY COHTtNT 

SAW\.I 11-.,'lt ,. .. ,. ""lry .,. 

lo • ~ V/" 
30. V/-' decrease in silty fraction • 1-11 V/-' 

• • V/-' 

~ v " . 32. 1-12 ~~; 
VV-' V Clayey SILT (ML), 1 ight olive grey, soft, very . . I V/1., moist 

• 34 • 1·13 ~ / y 
. . ~ CLAY (CL) , light ol 1ve grey, very moist 

36 • • 1- 14 

~-
Silty SAND (SM)• olive grey, loose, slightly clayey, . . 
very fine grained, very moi st, abundant mi ca grains 

• 38 • 1-15 Rare medium silty, grai ns, very wet, trace 1/8" 
i. . roots, with medium blueish grey mottles , +,, . 40 • ;(iif:;tf ~ CLAY (CL) , medium blueish grey, very moist, tract 

1-16 l/8 11 roots [// ~ . . 
. 42 • 

Boring terminated at 40.0 feet . . 
. . 
. . 
. . 
. . 
. . 
. . 
. • 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
Figure All - Log of Test Boring No. 1--continued 
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!V"TH SNol"L[ LOG a 
IN 

,rn 
NO. 

......... ,... ...... 
Drilling Supervised by 8.P. on 2-12-91 

June 12. 1991 

1111 - PL 4CC 

OIIY 

ot:NSI TY ... ,. 
o • ...._ ..... ....,.,..._...._ __ ..._ ________________________________ --11------+-------1 

Silty CLAY {CL), light olive grey {5¥ 5/2), slightly 
moist 

• 2. 

• 4. 

• 6. 

• 8. 

• 2-1 

• 10 • 
2-2 

• 12 • 2-3 

2-4 
• 14 • 

2-5 
• 16 • 

2-6 

2-8 
• 20 • 

2-9 

• 22 • 
2-10 

• 24 , 2-11 

2-12 
• 26 , 

2-13 

• 28 • 2-14 

24 

24 

16 

16 

3 

17 

14 

15 

20 

Moist 

Silty SANO {SM), light olive grey (SY 5/2), very 
fine to fine grained, very moist 

Clay {CL), light olive grey, moist 

o ve grey, hfgh silt fractio 
to rare medium grains 

, 19 o ve grey, moist, corrmon root 
casts, trace of caliche 
Very mofst and soft with increasing silt fraction 

Silty CLAY {CL), light olive grey, very moist, soft, 
corrmon medium grey mottles 

Sandy SILT {ML), light olive brown, very moist, 
very fine grained, clayey 

Clayey SILT (ML), light olive brown, moist, conmon 
blue grey mottles, abundant mica, very moist 
corrmon Feo2 stains 

Figure A12 - Log of Test Boring No. 2 
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CID'T H S,WPL[ LOG I .,._tr•t- oaatt,TION 

IN NO. ~TIO!i IINot-
0, 

"1:l'T lloWI.I "-/fl 
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• 30. 

. . 

. 32. 

. . 
• 34 • 

\ I 

- ~~~ 
2-15 \/'~~ 

- ~v:~ 
2-16 \~~~ 

-~~~ 
2-17 V"V~ 

Drilling Supervised by B.P. on 2-12-91 

Silty CLAY (CL), very moist, abundant root casts, 
abundan~ blue grey mottles 
mottles appear to be concentrated concentrically 
around root casts 
trace rounded 1/8" calfche 

• . -vv~ 
2-18 \ V~~ ~ ~layey SILT (ML), light olive grey, very moist 

. 36 • 

• . 
. 38 • 

i. . 
. 40 • 

. . 

. 42. 

. . 

. 44 • 

• . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 

2-19 

.._\ ~ ·1 
,... 

2-20 \ 
-

2-21 \ 
-

2-22 

~ 
2-23 1 ~ 

~/.'. 

Silty SAND (SM), light olive grey, very moist, 
very f;ne to fine grained abundant mica, clayey 

decrease clay 

Clay (CL), light olive brown (5Y 5/6) very moist, 
colllllon 1/2-1" zones of intense medium bluish grey 
mottling, trace roots, trace calfche 

Figure All - Log of Test Boring No. 2--continued 
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3-2 

3-3 

3-4 

3-5 

3-6 

3-7 

3-8 

3-9 

3-10 

3-11 

Drilling Supervised by B.P. on 2-12-91 

2" AC over 10" of Class II Base 

Backfill sand 

Silty CLAY (CL), moist 

Silty SAND (SM), light olive grey, moist, very fine 
to fine grained 

Clayey SAND (SC), light olive grey, very moist to 
wet, very fine to medium grained 

CLAY (CL), light olive grey, very moist, sti ff 
tract of fine to medium grained sand 

blue grey mottles, trace caliche 

COIIITlon root cast beginning at 20.5' 

root casts become abundant, mottles are concentric 
around root casts 

increasing silt fraction at 23.5', abundant sand 
size grafns _of caliche 
C ayey SILT ML , ig to ive brown, trace very 
fine sand, very moist 

CLAY 

Clayey SILT (ML). slightly sandy 

Figure A14 - Log of Test Boring No. 3 
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JERRY J. STIPP, PH.D. 
MURRY A. TAMERS, PH.D. 
CO-DIRECTORS 

BETA ANALYTIC INC. 
4985 S.W. 74 COURT 

MIAMI, FLORIDA 
33155 U.S.A. 

Mr. Lew Rosenberg 
Applied Soil Mechanics, Inc. 
2999 Monterey-Salinas Hwy. 
Monterey, CA 93940 

January 26, 1991 

Dear Mr. Rosenberg: 

Please find enclosed our result on the soil sample that 
you recently sent for PRIORITY radiocarbon dating analysis. 
We hope the date proves valuable in your research. 

The sample was dispersed in hot distilled water. A 
significant amount of rootlet contamination was present and 
this was removed by a repeated combination of sieving, 
floatation and hand-picking. A small amount of charcoal was 
isolated and this was treated with hot acid and alkali 
solutions to remove any carbonate or humic acid 
contamination. The soil was treated with hot acid-only to 
remove any carbonates. Because the amount of charcoal was so 
small, it was recombined with the soil and processed on this 
basis. An adequate amount of carbon was present, and all 
analytical steps proceeded normally. 

We have enclosed our invoice. Would you please forward 
this to the appropriate office for payment. Please don't 
hesitate to call us at any time there are questions or 
problems with which we can be of any assistance. With best 
regards 1 remain 

Sincerely yours,~ ( 

V- ~~ -hn/1 
Jerry J Tt ipp I'( 

TELEPHONE: 305-667-5167 I FAX: 305-663-0964 I BITNET, XNRBET22@SERVAX 
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REPORT OF RADIOCARBON DATING ANALYSES 

FOR: Lew Rosenberg DATE RECEIVED: January 21 , 1991 

Aeelied Soil Mechanics, Inc. DATE REPORTED: January 26, 1991 

Monterei- Salinas, CA SUBMITTER'S 
PURCHASE ORDER # 

OUR LAB NUMBER YOUR SAMPLE NUMBER C-14 AGE YEARS B.P. ± 1 a 

Beta- 42524 None 3,720 +/- 90 Soil/charcoal 

These dates are reported as RCYBP (radiocarbon years before 1950 A.O.). By international convention, the half-life of 
radiocarbon is taken as 5568 years and 95% of the activity of the National Bureau of Standards Oxalic Acid (original 
batch) used as the modern standard. The quoted errors are from the counting of the modern standard, background, and 
sample being analyzed. They represent one standard deviation statistics (68% probability), based on the random nature 
of the radioactive disintegration process. Also by international convention, no corrections are made for DeVries effect, 
reservoir effect, or isotope fractionation in nature, unless speci fically noted above. Stable carbon ratios are measured on 
request and are calculated relative to the PDB-1 international standard; the adjusted ages are normalized to -25 per mil 
carbon 13. 
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Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

400 Park Center Drive, Suite 7 • Holl ister, CA 95023 
(408) 637-2133 • FAX (408) 637-0510 

File No. A0-2281-Sl 

City of Hollister Redevelopment Agency 
375 Fifth Street 
Hollister, CA 95023 

Attention: 

Subject: 

Gentlemen: 

Mr. Christopher M. Reyes, Program Manager 

Bruhn and Peterson Properties, Building Sites 7 & 8 
515,525, and 530 San Benito Street 
Hollister, California 
FAULT STUDY 

July 12, 1991 

As you requested, we have completed the fault study for the Bruhn and Peterson properties. The 
purpose of this study was to determine if there was evidence for a trace of the East Branch of the 
Calaveras fault is within the study area. The following report presents the results of our study. 

No evidence for the presence of active fault traces was gathered during the field exploration phase 
of this study. Based on the results of this study, the site is suitable from an engineering geologic 
viewpoint for the proposed building improvements, provided that the recommendations presented 
herein and those of the recommended soil engineering study are incorporated into appropriate 
construction plans and specifications. 

The submission of this report concludes this phase of our contract with the City. We are pleased to 
have been of service to you on this project. 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

Written by: 

~~/UH, 
Lewis Rosenberg 
Project Geologist 

cc: Addressee (10) 

i 

Reviewed by: 

~/?>---
Richard T. Gorman, C.E.G. 1325 
Consulting Geologist 
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INTRODUCTION 

This report presents the results of our fault study for the Bruhn and Peterson properties in 

Hollister, California (see Figure 1). The Bruhn and Peterson properties are located at 515 and 525 

San Benito Street (Building Site No. 7), and the former Hollister Travel building at 530 San Benito 

Street (Building Site No. 8) and are shown on Figure 2. Building Sites 1 through 6 and 9 to 10 

are discussed in other reports (Applied Soil Mechanics, 1991c, 1991d). 

These properties are within a special study zone delineated by the City of Hollister and the 

California Division of Mines and Geology for the East Branch of the Calaveras fault (Figure 3). 

City and State laws mandate that geologic studies be petfonned for properties along known active 

fault zones (Alquist-Priolo Special Studies Zones). The stated intent of these laws is to evaluate 

the potential for fault rupture to occur on the property before building, rebuilding or substantial 

remodeling of structures for human occupancy. 

We would like to express our special thanks to the City of Hollister for providing manpower and 

equipment during the field explorations. 

Project Description 

The commercial building sites discussed below are shown on Figure 2. 

Building Site 7 -The 0.17-acre site includes the vacant lots at 515 and 525 San Benito Street. 

The building on the site sustained damage as a result of the October 17, 1989 Loma Prieta 

earthquake and was later demolished. The site is bounded by San Benito Street on the west, 

commercial buildings on the north and east, and Wentz Alley on the south. Based on our recent 

discussions·with the City, it is our understanding that the proposed project will consist of building 

a new structure. 
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Building Site 8 - The 0.06-acre site includes the vacant lot at 530 San Benito Street. The 

building on the site sustained damage as a result of the October 17, 1989 Loma Prieta earthquake 

and was later demolished. The site is bounded by a commercial building on the west, San Benito 

Street on the east, Wentz Alley on the north, and a commercial building on the south. Based on 

our recent discussions with the City, it is our understanding that the proposed project will consist 

of building a new structure. 
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MAP EXPLANATION 

Potentlalty Active FauH1 

Faults considered to have been ! active during 
Quaternary time; solid line where accurately 
located, long dash where approximatety located, 
short dash where inferred, dotted where concealed; 
query (?) Indicates additional uncertainty. Evidence 

l 
, , 

\ . 
4.·· · of historic offset Indicated by year of earthquake
. · associated event or C tor displacement caused by 

' · ..... . creep or possible creep. 

Aerial photo lineaments (not field checkedl; based 
- · - · - · - on youthful geomorphic and other features believed 

to be the results of Quaternary faulting . 

6----o 
Sp.clal StudlH Zone Boundarlea 

These are delineated as straight-line segments that 
connect consecutively numbered turning points so 
as to define one or more special studies zone 
segments. , 

- -------0 Seaward projection of zone boundary. 

From: California Di vision of Mines and Geology ( 1982) 

Figure 3a - Explanation for Alquist Priolo Special Studies Zone Map 
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PURPOSE AND SCOPE OF SERVICES 

The purpose of this study was twofold; the first was to identify the geologic conditions and 

evaluate existing potential geologic and seismic constraints at the site. The second purpose was to 

provide recommendations for site development from an engineering geologic viewpoint. This 

study included the following scope of work: 

1. Research, review, and evaluate data from published and unpublished geologic and 

geotechnical reports; 

2. Discussions with representatives of the City of Hollister, the California Division of Mines 

and Geology (CDMG), and the U.S. Geological Survey (USGS); 

3. Study of a series of aerial photographs of the site and vicinity; 

4. Excavating, shoring, cleaning, and logging approximately 310 lineal feet of trenches; 

5. Drilling and logging one exploratory boring to a depth of approximately 20 feet below the 

ground surface; 

6. Age dating of sediments using radiocarbon dating techniques; 

7. Geologic analysis of field and office data; and, 

8. Preparing this report, along with appropriate graphics and including the findings of the 

study and recommendations for development of the proposed building sites. 
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GEOLOGIC SETTING 

The Bruhn and Peterson properties, Building Sites 7 & 8, are situated within the Hollister Valley. 

The valley boundaries are the Pajaro River on the north, the mountains of the Gabilan Range on the 

west, the Diablo Range on the east, and the juncture of the Gabilan and Diablo Ranges on the 

south. The Gabilan Range consists of late Cretaceous age granitic rocks and metamorphic rocks, 

including marbles, quartzite, and schist (Compton, 1966). Overlying the granitic rocks is a series 

of Oligocene to middle Miocene age sandstones and shales (Allen, 1946). The Diablo Range 

consists of Jurassic-Cretaceous age sandstones, limestones, volcanic rocks, and metamorphic 

rocks which are part of the Franciscan Complex. Associated with the Franciscan rocks are 

metamorphic rocks of the Gabilan Range which include marble, dolomite, quartzite, and schist. 

Upper Cretaceous age sandstones, shales and conglomerates overlie the Gabilan metamorphic 

rocks and Franciscan rocks (Page, 1966). 

The geologic structure of the Hollister area and the Gabilan and Diablo Ranges is strongly 

influenced by the active San Andreas and Calaveras faults. These fauJts strike northwest and are 

characterized by a combination of strike-slip and reverse displacement. The San Andreas and 

Calaveras faults are steeply southwest-dipping shear zones that separate Jurassic-Cretaceous 

Franciscan basement rocks from Cretaceous granitic basement rocks. The Calaveras fault branches 

off from the San Andreas fault approximately 8 miles south of Hollister (see Figure 4). 

Several periods of movement on the San Andreas and Calaveras faults occurred in the Hollister 

area, causing uplift of the mountains bordering the valley. The combination of faulting and folding 

resulted a snuctural basin which was a seaway during the late Miocene to Pliocene (Allen, 1946). 

During Pliocene and Pleistocene time, extensive floodplain deposits known as the San Benito 

Gravels were deposited in the valley (Kilburn, 1972). During the Pleistocene, subsidence in the 

Hollister Valley due to tectonic activity resulted in deposition of a series of sands, silts, and clays 
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over the San Benito Gravels (McMasters and others, 1987). These deposits are interpreted as 

Pleistocene and Holocene age lake deposits (Jenkins, 1973) or as a group of shallow, short-lived 

lakes in a fluvial environment (Hoose, 1986; McMasters and others, 1987). Holocene activity 

consists mostly of down-cutting by the San Benito River and mass wasting of upland areas by 

landslides and erosion. The regional geology is depicted on Figure 5. 

Faultin~. HoUister Area 

An important structural element in the Hollister area is the Calaveras fault system. Several 

branches of the Calaveras fault have been mapped in the Hollister area and are shown on Figure 4. 

The main branch is referred to as the "West Branch" by Bryant (1979). The West Branch has 

documented creep activity, producing at least 13 inches of right-lateral slip (Rogers and Nason, 

1971). In addition, there was at least 5 mm (1/5-inch) of observed slip along the West Branch as a 

result of sympathetic movement during the Loma Prieta earthquake (McClellan and Hay, 1989). 

McClellan and Hay (1989) did not study the East Branch, as they stated that it is inactive. 

The East Branch was mapped based on geomorphic evidence at Park Hill at the north end of 

Hollister and on a hill south of Hollister with a benchmark elevation of 668 feet. The fault was 

inferred between these localities based on a groundwater offset (Ellis, 1952; Kilburn, 1972) and 

subtle west-facing scarps (Bryant, 1979). The East Branch is mapped approximately 100 feet east 

of the Bruhn site and is considered active by the CDMG (Bryant, 1979) based on offset bedding in 

trenches excavated by Leighton and Associates (1974) and Woodward-Clyde and McClure & 

Messinger (1968). 
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IEXJPlLAN A 1rliON 

Geologic Units 

Qg.. Stream gravel and sand (Holocene) 

Qa- Alluviwn (Holocene) 

Qoa- Older alluvium: terrace de}X)Sits (Pleistocene) 

QTs· Santa Clara Formation (Pliocene-Pleistocene) 

Tn • Non-marine sedimentary rocks: greenish gray to 
rarely reddish claystone, siltstone and interbedded 
friable buff-gray sandstone 

Symbols 

Contact 

Fault: dashed where indefinite or inferred, dotted 
where inferred and concealed. Horizontal 
displacement designated by parallel arrows 

Axis of fold (anticlinal): arrow indicates direction 
of plunge 

Figure 5a - Explanation for Regional Geology Map 
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METHODS OF STUDY 

Literature and Map Review 

As part of our study, we reviewed repons and maps pertaining to the site and vicinity. Most of the 

published geologic information on this area is preliminary in nature, and is based on 

reconnaissance techniques and extrapolation of data. 

Toe regional geology was mapped by Taliaferro (1948). Taliaferro's map shows the Calaveras 

fault north and south of Hollister, but does not have a symbol depicting a location of the fault 

within downtown Hollister. An eastern branch of the Calaveras fault was mapped by Ellis ( 1952) 

based on an offset blue clay layer noted on well logs. The blue clay is offset across the East 

Branch of the Calaveras fault by approximately 50 feet with the west side up. The wells were 

spaced hundreds of feet apart with some wells "a few hundred feet on each side of the fault in a 

few places" and approximately "30 to 40 feet of offset" of the groundwater table (William C. Ellis, 

oral communication, May 1991). 

Detailed mapping of the Calaveras fault within Hollister was performed by Rogers (1967). Rogers 

mapped the main (west) branch as a right-lateral strike-slip fault which exhibits active creep. The 

eastern branch of the Calaveras fault in downtown Hollister was mapped using a symbol that 

denotes uncertainty of existence and/or location by Rogers and others (1968). They show this to 

be a high-angle fault with the west side upthrown. The East Branch of the Calaveras fault was 

trenched by Woodward-Clyde & Associates and McClure & Messinger (1968) at a site 

approximately 3/4-mile south of the Bruhn and Peterson properties. They stated, "Evidence was 

found, and which could possibly be construed as indicating the presence of a fault trace, consisted 

of several small clay seams and slickensided planes. These did not extend to the ground surface." 

Woodward-Clyde (1978) reviewed this 1968 study and concluded that the seams could have been 

due to other causes such as shrinkage cracks. lurch cracking, or liquefaction. They postulated that 
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the most likely interpretation was that these features could be considered to be conjugate shears and 

tension fractures developing in a fault zone. 

Rogers and Nason (1971) examined streets and other man-made structures in Hollister for 

evidence of fault displacement. They concluded that the main branch of the Calaveras fault 

exhibited active creeping movement. The subsidiary branches of the Calaveras fault in Hollister 

were considered by Rogers and Nason (1971) to be, " ... presently donnant because they do not 

show consistent evidence of curb or sidewalk offset." and'' ... local subsidence features were more 

abundant and extreme along the traces of the inferred dormant faults than elsewhere." Kilburn 

(1972) indicated a groundwater offset of approximately 20 feet with the east side up across the 

West and East Branches of the Calaveras fault based on well data. 

Jenkins (1973) studied the Quaternary deposits in the Hollister Valley and concluded that a large 

lake (Lake San Benito) covered much of Hollister during the Pleistocene time period. The 

Hollister area was remapped by Rogers (1973) and Dibblee (1975). They showed the East Branch 

of the Calaveras fault, but did not identify the relative sense of fault movement. Leighton and 

Associates (197 4) observed offset units in an exploratory trench along the East Branch of the 

Calaveras fault on hill 668 (approximately 2 miles south of Hollister). As part of the State fault 

evaluation program, CDMG (1974) considered the East Branch of the Calaveras fault as 

sufficiently active and well-defined to be included within an Alquist-Priolo Special Studies Zone. 

Bryant (1979) remapped the East Branch of the Calaveras fault approximately 200 feet west of the 

location shown on the 1974 Special Studies Zone map. The latest revision of the Special Studies 

Zone map (CDMG, 1982) incorporates Bryant's modifications. 

Site-specific investigations by Terratech (1974, 1976, 1977) within the East Branch Special 

Studies Zone reported no evidence of faulting. These studies relied on magnetometer traverses and 

drilling, and did not use exploratory trenchin.g. Other workers have located the East Branch of the 
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Calaveras fault in Hollister area. Terratech ( 1978) trenched the fault on the east side of Park Hill, 

approximately 1/4-mile north of the site. The fault was described on a trench log as consisting of 

"slickensided striated surfaces on siltstone, fault plane ? N65°W, dip 59°N". The log further 

discusses fault-like features as shears (up to 1" wide) on either side of the fault plane oriented 

NOOE, 87°N". Calcium carbonate (caliche) was described as present along the fault plane. 

Bay Soils (1981) described the fault as," . . . a subtle change in the bedding of silt was noted in 

Trench No. 1, near the location of the other anomalous factors. This consisted of an upwarping of 

the bedding from horizontal to 10° to 15°". Earth Systems Consultants (1985) delineated the fault 

based on, "A gradual vertical material boundary" with dissimilar horizontal beds on either side of 

the boundary. 

Terra tech ( 1987) stated, "All of the trenches exposed evidence of apparent vertical displacement." 

Units are vertically offset by "about 1-1/2 to 3 feet" along near-vertical discontinuous clay seams 

with the east side up. The strike of faults in the trenches varied from N-S to N40°E, with steep 

dips to the east and west. J.V. Lowney & Associates (1990a, 1990b) interpreted, ' ' .. . abrupt 

offset of laterally continuous beds, abrupt monoclinal folding of sediments and convoluted 

bedding." as evidence of faulting. 

Applied Soil Mechanics (1991a) located a fault on a property within East Branch Special Studies 

Zone approximately 1/4 mile south of the downtown area. The fault is characterized by, " ... 

steeply dipping to near-vertical, NNE to NNW-striking fractures ... infilled with loose, fine

grained sand. . .. Thin continuous clay layers and entire stratigraphic units are disrupted and off set 

in this zone. The maximum vertical offset along the fractures was approximately 21 inches .. . " 

Applied Soil Mechanics has recently excavated several trenches across the mapped trace of the East 

Branch of the Calaveras fault in downtown Hollister. Features similar to the well-defined faulting 
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in trenches studied by Terratech (1978, 1987) and Applied Soil Mechanics (1991a) were not 

observed in the downtown area. The locations of these earlier studies are shown on Figure 6. 

Aerial Photo~b Intei:pretation 

We studied aerial photographic stereo pairs taken of the Hollister area from 1967 to 1990. The 

following aerial photographs of the site and vicinity were used in this study: 

D.aUt Approximate Scale ~ Source 

May 1967 1:20,000 black and white USDA 

May 1980 1:40,000 black and white USDA 

April 1985 1:31,680 black and white WAC 

July 1987 1:33,600 black and white PAS 

June 1989 1 :31,680 black and white WAC 

August 1990 1:12,000 black and white PAS 

These photographs were studied for geomorphic evidence that could indicate active faulting. 

Faults typically appear on aerial photographs as a linear features with tonal differences on either 

side. These differences could be related to changes in soil and rock type, vegetation, groundwater 

levels, or bedding characteristics. Lineaments are sometimes associated with topographic features 

characteristic of fault zones such as linear and shutter ridges, sag ponds, springs, and offset 

drainages. 

Within the downtown area, the aerial photographs were of limited use since development predates 

historic photography. Outside of town, a distinct northwest-trending lineament was seen on the 

aerial photographs where there is a narrow band which is lighter in color than the surrounding area 

in an orchard near Prune and Hawkins Streets . This lineament coincides with the mapped trace of 
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the East Branch of the Calaveras fault (Bryant, 1979). The ground slope is not interrupted by the 

lineament on the air photos. Also, rows of trees in the orchard crossed by the mapped fault are not 

offset, indicating that fault creep displacement has not occurred since the orchard was planted. At 

Park Hill at the north end of town, and at hill 668 south of town, geomorphic evidence of faulting 

is indicated as topographic benches that are modified by erosion. 

Subsurface Explorations 

As part of this study, approximately 310 lineal feet of exploratory trench was excavated between 

February 13 and May 1, 1991 using a rubber-tire backhoe with a 24-inch wide bucket. The 

trenches were located nearly perpendicular to the alignment of the fault trace mapped by the CDMG 

(1982). The positioning of the trenches was intended to intercept the most likely traces of faults in 

the area, assuming a regional north to northwest trend. 

In addition, one exploratory boring was drilled on April 25, 1991 using a truck-mounted drill rig 

with 8-inch-diameter hollow stem augers. The locations of the trenches and the boring are shown 

on Figure 2. The trench and boring logs are included in Appendix A. 

The trenches designated as ET-1 and ET-2 were located on the empty lot at the northeast comer of 

Wentz Alley and San Benito Street. Trench ET-1 was approximately 72 feet long, trended N90°E, 

and extended to a depth of 13 feet below the ground surface. Trench ET-2 measured 

approximately 38 feet long, trended N90°E, and extended to a depth of 19-1/2 feet. 

Trench ET-3 was located on the empty lot at the southwest comer of Wentz Alley and San Benito 

Street. Trench ET-3 was approximately 20 feet long, trended N90°E, and extended to a depth of 

14-1/2 feet. 
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Trenches ET-4, ET-5, and ET-6 were located in Wentz Alley west of San Benito Street. Trench 

ET-4 was approximately 10 feet long, trended N90°E, anti extended to a depth of 15 feet below the 

ground surface, however, the trench walls caved before they could be logged. Trench ET -5 was 

approximately 60 feet long, trended N90°E, and extended to a depth of 15 feet. Trench ET-5 was 

approximately 55 feet long, trended N90°E, and extended to a depth of 14-1/2 feet. 

Trench ET-7 was located in San Benito Street north of Wentz Alley. Trench ET-7 was 

approximately 53 feet long, trended N90°E, and extended to a depth of 16-1/2 feet. Boring B-1 

was located in San Benito Street at the same location as Trench ET-7. Boring B-1 was drilled to a 

depth of approximately 20 feet below the ground surlace. 

After excavating, the trenches were shored and the trench walls cleaned. A system of nails and 

colored flagging was used to mark the various strata. After the trench walls were cleaned and 

flagged, they were logged at a scale of one inch equals five feet. Critical areas were logged at a 

more detailed scale. The floor and opposite trench wall were also cleaned and examined in these 

areas. The trenches were logged by project geologist, Lewis Rosenberg. The trenches were 

observed by the supervising geologist, Richard Gonnan, and the City Geologist, John Kingsley. 

Trench ET-2 was observed by Chris Wills of the CDMG. The logs of the trenches are shown in 

Appendix A. One sample was collected and dated using radiocarbon techniques. The results are 

included in Appendix B. 

After the trench logging operation was completed, the trenches were backfilled with 2-sack grout to 

within 5 feet of the ground surface. After the grout had set-up, imported sand was placed and 

compacted over the grout material up to the top of the trench. The sand was compacted using a 

small compactor. In paved areas, asphaltic concrete was used to match the thickness of the 

existing pavement section. 
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An exploratory boring was drilled to evaluate the subsurface conditions at the proposed trench 

location across San Benito Street. Materials encountered during the drilling indicated that 

nonsaturated soils having adequate consistencies for trenching were present at the proposed trench 

location. The drill hole was logged by staff geologist Brian Papurello After the drilling operation 

was completed, the hole was backfilled with native material. The boring log is included in 

Appendix A. 

Summary of Trench Observations 

Various amounts of fill were encountered in most of the trenches. In Trench ET-3, the fill consists 

of approximately 8 feet of silty clay with debris. A concrete slab was also encountered at the 

bottom of the fill (see trench log ET-3). In Trenches ET-4, ET-5, ET-6, and ET-7, asphaltic 

pavement underlain by road base material was encountered. Utility trench backfill was present in 

Trenches ET-5, ET-6, and ET-7. The trench backfill consisted of compacted sands and/or clays. 

A 13-foot deep sewer line was encountered near the midpoint of Trench ET-7. The width of the 

backfill was approximately 3 feet. Below the fill and road base is a 7 to 8 foot-thick silty clay unit 

which is interpreted as a shallow lacustrine (lakebed) deposit. This unit had blocky ped structures, 

and was bioturbated (disturbed by plant roots and animals). 

Stratigraphic units exposed in the trenches are nearly flat-laying and are laterally continuous over 

the length of the trenches. Within these units, several types of sedimentary structures (such as 

cross-bedding and channels, etc.) were observed. The uppermost fluvial deposit exhibited 

undisturbed trough cross-bedding. Medium to coarse-grained sand lenses were encountered in the 

silt and sand units. These lenses represent infilling of small channels. 

Clayey silt beds approximately 1 to 2 inches in thickness were noted adjacent to the coarse sand 

lenses. These beds are traceable with minimal variation in thickness throughout the length of the 
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trench, and are probably a result of waning floodwaters that deposited the coarse sand lenses. 

Locally, these beds undulate within the sand unit. Since the thickness of the sand unit does not 

vary appreciably, the undulation is probably due to either deposition into a shallow channel or 

"soft" (geological sense) sediment defonnation. The deep sewer trench backfill crossed these clay 

marker beds. However, the lateral continuity of these beds and of the lacustrine/fluvial contact was 

maintained across the trench backfill. 

A clay bed at a depth of approximately 13 feet in Trench ET-2 dips steeply to the east (seep. A-3). 

The trench was deepened to a depth of 19-1/2 feet to observe the geometry and structural relations 

of this bed. In the deepened section, this bed dips gently east. Thinly-laminated alternating 

sequences of silt and clay maintain a near-horizontal orientation beneath this clay bed. Since the 

underlying thinly-laminated silts and clays are not disturbed, the change in dip of this bed is related 

to deposition rather than faulting. Another feature observed in the deepened area was a clay layer 

which split into two thinner segments. The geometry and stratigraphy of this feature imply that 

this feature is an old channel bank which was infilled with sand. The upper over-riding clay bed 

was deposited subsequent to the channel sand, hence, acquiring the geologic name rider bed. 

Between stations 8 to 10 and 53 to 55 in ET-1, stations 12 to 13 in ET-2, and stations 28 to 30 in 

ET-5 are near-vertical clay seams within the fluvial unit which are approximately 1 to 2 inches 

wide. Thin continuous clay layers below the seams are not disrupted or offset. The near-vertical 

orientation of the seams and the similar composition to the underlying clay bed implies that the 

vertical seams are due to infilling. 

Similar features have been related to prehistoric near-surface ground subsidence in the San Joaquin 

Valley, California (Fig. 37, Bull, 1972). These clay seams are possibly the result of infilling of 

subsidence cracks. Evidence of prehistoric tectonic subsidence is supported by detailed 
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stratigraphic studies combined with radiocarbon dating and fossil pollen correlation techniques 

(McMasters and others, 1987). 

The clay seam could also be explained by deformation of the fluvial materials under saturated 

conditions. Flame structures and load casts are features which result from loading of water

saturated mud layers by overlying sand layers (Boggs, 1987, p. 163-175). Deformation features 

such as flame structures and load casts would be expected in the depositional environment which 

existed in the Hollister area during the late Pleistocene-early Holocene. The presence of lake 

deposits over poorly consolidated fluvial sands, silts, and clays coupled with forces generated by 

large earthquakes on nearby faults would provide a mechanism for this soft sediment deformation. 
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FINDINGS 

Site Qeolo~ and Geornowholo~ 

Downtown Hollister is underlain by a series of Pleistocene and Holocene age lake and stream 

deposits. The topography is nearly flat. At Sixth Street near Dunne Park there are low rises in the 

topography that have been related to active faulting on the main branch of the Calaveras fault by 

Rogers and Nason (1971). Similar features are also present on Hawkins, Hazel, and South Streets 

east of Sally Street. Structures situated along these features do not show the prominent creep~ 

related movement present on the main branch of the fault. The geologic conditions are depicted on 

the Site Plan and Geology Map, Figure 2. A schematic cross-section through the site is included 

as Figure 7. 

Strati~phy 

There were six stratigraphic units that could be correlated between trenches. The uppermost unit 

extending from the ground surface (excluding pavement and fill) to a depth of approximately 10 to 

11 feet. It consists of a dark olive to dark grayish-brown silty clay. This unit exhibits a blocky 

ped structure and is bioturbated. This unit is interpreted as a shallow lacustrine (lakebed) deposit. 

A bulk sample from this unit at approximately 12 feet depth was dated using 14C radiometric 

analysis at 3,720 ± 90 years before present (YBP) (Applied Soil Mechanics, 1991c). This is a 

mean residence time date (MRT), indicating a minimum age for the sample. 

Below the lakebed deposits are a series of deposits which consist of grayish-brown to olive brown 

silty sands, sandy silts, and clayey sands. These units are easily traced and vary from 1 to 2 feet in 

thickness. Faint to distinct trough cross-bedding was visible in the sandy beds. Bedding was 

indistinct in the silty beds. Other sedimentary structures visible included discontinuous coarse 

sand lenses, thin (1/4 to 2-inch) continuous clay layers and clay rip-up clasts, suggesting a fluvial 
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depositional environment. These beds and clay layers were used for stratigraphic correlation and 

were flagged in the trenches. A bulk sample from a thin organic-rich clay bed from Trench ET-2 at 

a depth of approximately 17 feet had a mean residence time date of 18,110 ± 190 YBP. Assuming 

relatively continuous deposition, the fluvial sequences encountered in the trenches are probably 

latest Pleistocene to early Holocene in age. 

Groundwater 

Damp to very moist conditions were encountered in the drilling and trenching operations; however, 

free groundwater was not encountered. At the time of this study, central California was 

experiencing the fifth consecutive year of drought conditions. It is possible that during years of 

normal or above normal precipitation, that saturated conditions or perched water tables could 

develop. 
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SEISMICITY 

In assessing the seismic hazards for a given area, it is useful to examine historic records of local 

earthquake intensities. This information is useful for predicting the recurrence of severe shaking in 

an area. Within the historic time, significant earthquakes have severely damaged man-made 

structures over a large part of San Benito County. These include, but are not limited to, the 1906 

M 8.3 San Francisco (Lawson, 1908), 1984 M 6.2 Morgan Hill (Stover, 1984), and the 1989 M 

7 .1 Loma Prieta events. 

Although central California is crossed by numerous faults , several regionally active fault systems 

are most likely to generate earthquakes that could cause damage to the site. These include the 

active San Andreas, Hayward, Calaveras, and San Gregorio fault systems (Hart, 1988), and the 

potentially active Sargent-Berrocal fault (Bryant, 1980). Recent statistical studies theorize that a 

major earthquake on the Calaveras fault (Oppenheimer and others, 1990) or on the San Francisco 

Peninsula segment of the San Andreas fault (Working Group on California Earthquake 

Probabilities, 1990) will occur. When this major earthquake will occur is not specified by these 

groups. An earthquake on one of these faults will result in strong ground shaking at this site. 

Recently active fault zones have been mapped. by the State as part of the Alquist-Priolo Act of 

1972. Under the act (Hart, 1988), recently active faults are defined as displaying sufficient and 

well-defined. evidence of movement within the Holocene Epoch (about the last 11,000 years). No 

structures for human occupancy are pennitted on the trace of an active fault. Unless proven 

otherwise, the area within 50 feet of an active fault is presumed to be underlain by an active fault. 

The Alquist-Priolo definition of potentially active is a fault showing evidence of displacement older 

than 11,000 years and younger than 2,000,000 years (Pleistocene Epoch). "Tnactive" faults are 

classified as not having been active for at least two million years. 
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Evaluation of maximum eanhquakes is a topic with considerable variation. The criteria used within 

this report include maximum credible and probable earthquakes. The maximum credible 

earthquake is defined by the California Division of Mines and Geology (1975) as, 

"the maximum earthquake that appears capable of occurring under the presently 

known tectonic framework. It is a rational and believable event that is in accord 

with all known geologic and seismic facts. In determining the maximum credible 

earthquake, little regard is given to its probability of occurrence, except that its 

likelihood of occurring is great enough to be of concern.'' 

The maximum probable earthquake is, "The maximum earthquake that is likely to occur during a 

100-year interval. It is to be regarded as a probable occurrence, not as an assured event that will 

occur at a specific time" (CDMG, 1975). 

Table A lists known regionally active faults and their estimated seismic parameters. These 

estimates were generated using the EQFAUL T computer program (Blake, 1989) using statistical 

analyses of seismic events reported by Idriss (1987). 
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TABLE A 

ESTIMATED SEISMIC PARAMETERS FOR ACTIVE AND 

POTENTIALLY ACTIVE FAULTS IN THE HOLLISTER REGION 

San Andreas Calaveras Hayward San Gregorio-
(Northern (Main Trace) Palo Colorado 
segment)l 

Distance and 
direction from 16SW 0.5W 25NW 40SW 
site (miles) 
Maximum 
credible 8.0 7.0 7.0 7.75 
earthquake3, 4 
Maximum 
probable 7.5 6 .5 6.75 6.75 
earthauake3, 4 
Maximum 
credible peak 0.25 g 0.51 g 0.13 g 0.12 g 
ground 
acceleration3, 5 
Maximum 
probable peak 0.21 g 0.47 g 0.10 g 0.06 g 
ground 
acceleration3, 5 

I Defined as extending from San Juan Bautista nonh to Shelter Cove (Blake, 1989) 
2 Potentially active 

Sargent-
Berroca12 

8NW 

7.0 

5.75 

0.27 g 

0.15 g 

3 Assumes that the earthquake will occur at a prescribed depth and at the nearest point to the site. 
4 Richter earthquake magnitude 
5 From: Idriss (1987) 
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Primary Earthguake Effects 

Fault-Related Ground Rupture - Ground rupture along fault traces can occur during large 

earthquakes, and zones of high ground rupture potential are delineated by governmental agencies. 

The site is within the State Alquist-Priolo Special Studies Zone and the City Seismic Zone for the 

East Branch of the Calaveras fault (COMO, 1982; Barrett, 1976). 

The data gathered and analyzed (including the trench data and the MRT dates) indicate that there is 

no evidence for an active fault trace to cross the building site studied. Therefore, the potential for 

ground rupture resulting from fault movement at the building site is considered to be low. 

Secondary Earthguake Effects 

Ground Shaking - Hollister experienced severe shaking during the 1989 earthquake, according 

to local accounts (Mccann, 1990). Ground shaking from a seismic event is the primary seismic 

hazard that will have the greatest impact on the proposed development within its design life span. 

Ground shaking can trigger other secondary seismic hazards that are discussed in following 

sections. 

Strong ground shaking is documented for the following earthquakes: 1906 M 8.3 San Francisco 

(Lawson, 1908), 1983 M 6.7 Coalinga (Stover, 1983), and the 1984 M 6.2 Morgan Hill (Stover, 

1984) and can reasonably be expected in the future. The estimated shaking intensity in the 

Hollister area during the 1989 Loma Prieta event was VII on the Modified Mercalli scale (Plafker 

and Galloway, 1989). Wood and Neumann (1931) define Modified Mercalli Vil intensity as, 

"Everybody runs outdoors. Damage negligible in buildings of good design and construction; 

slight to moderate in well-built ordinary srructures; considerable in poorly built or badly designed 

structures; some chimneys broken. Noticed by persons driving motor cars." 
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The Loma Prieta earthquake provided data on ground response in the Hollister area. Three strong

motion seismograph station are located in the Hollister area. These stations record peak ground 

accelerations (PGA), and the data is summarized below in Table B. 

TABLE B 

PEAK GROUND ACCELERATIONS RECORDED DURING THE 

OCTOBER 17, 1989 EARTHQUAKE IN THE HOLLISTER REGION 

1 Maley and others (1989) 
2 Shakal and others (1989) 

300W 

0.25 

1,200 SE 

0.38 

11,000 N 

0.29 

0.16 
Alluvium 

1 

The PGA is one of the factors involved in designing a structure to resist seismic forces. Using the 

method of Idriss (1987) with the EQFAULT program (Blake, 1989), a maximum probable 

earthquake of M 6.5 occurring on the nearest point of the Calaveras fault could produce a PGA of 

0.47 g at the site. The PGA generated by EQFAULT is an approximate value and does not take 

into account other factors such as depth to bedrock, ground saturation, and topographic 

amplification. For wood-frame structures, the PGA tends to be conservative, and the repeatable 

high ground acceleration (RHGA) is appropriate (Ploessel and Slosson, 1974). For a maximum 

probable earthquake of M 6.5 occurring on the Calaveras fault, the RHGA is 0.31 g. 
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Liquefaction - Soil liquefaction is the loss of soil strength during a significant seismic event. It 

occurs primarily in saturated loose- to medium-dense, fine to medium~grained sands and sandy 

silts. Liquefaction results in rearrangement of the soil panicles into a denser condition, resulting in 

localized areas of ground failure. Common types of liquefaction-related ground failure include 

differential settlement and lateral spreading. Secondary ground cracks frequently occur as a result 

of liquefaction-related ground failure and should not be confused with ground deformation 

resulting from fault rupture. 

No signs of liquefaction such as sand boils were observed in trenches of in the immediate vicinity 

of the site after the Loma Prieta earthquake (Plafker and Galloway, 1989; McCann. 1990). The 

native site soils are relatively fine-grained and may be susceptible to liquefaction, if saturated. 

Groundwater was not encountered in the exploratory trenches or drill hole, and the soils were 

damp to very moist. If the groundwater table were to rise, or if perched groundwater conditions 

develop, or if the near-surf ace granular material becomes saturated, then the risk of liquefaction is 

moderate. From a geologic viewpoint, the risk of liquefaction in the present environment is 

considered to be low. A geotechnical study is needed to definitively assess the risk of liquefaction. 

Lurching cracks are a variety of ground cracking that could be related to earthquakes. There was 

no evidence seen in the trenches that lurch cracking occurred at this site as a consequence of an 

earthquake. Therefore, the potential for lurch cracking to occur at this site is considered to be 

minimal. 
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CONCLUSIONS 

The conclusions are based on the data gathered and analyzed for this study. 

1. Based on trench observations, we conclude that an active fault does not cross the Peterson 

and Bruhn properties, Sites 7 & 8, nor is there a fault trace within 50 feet of the sites. 

2. In the trenches excavated as part of this study, nearly flat-lying sediments maintain an 

almost constant thickness in the trenches. Laterally continuous stratigraphic units could be 

correlated in the trenches and from trench to trench. No evidence of offset was apparent along 

these marker units. 

3. Several near-vertical clay-filled seams crossed laterally continuous clay and sand beds in 

Trenches ET-I, ET-2, and ET-5. These features are probably due to one of the following geologic 

processes: infilling as a result of ground cracking from subsidence; depositional features such as 

load casting; flame structures and intrusive clay dikes. 

4. The sites could be developed from a geologic point of view. 
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RECOMMENDATIONS 

The subject sites 7 and 8 are suitable from an engineering geologic viewpoint for the planned 

building reconstruction, provided that the recommendations in this report are followed. 

1 . A soil engineering study should be performed for the proposed new structures. The study 

should address liquefaction potential and associated effects such as differential settlement. The 

study should also address the possibility of buried features such as old foundations, basements, 

tanks, and trash pits. 

2. The proposed structures should be designed to withstand strong ground shaking. The 

project structural engineer should determine the appropriate method used for seismic design of the 

new buildings. If the structural engineer elects to use the design criteria of the Uniform Building 

Code (1988 edition), we suggest that a seismic zone factor of 0.40 and a site coefficient of 1.0 

(Tables 23-1 and 23-J, respectively) be used. The selection of the appropriate seismic zone factor 

and site coefficient are the purview of the structural engineer. 

3. The geologic trenches for this study have been backfilled using lean grout, compacted sand 

and native soil. Their position and condition should be taken into consideration in the design of the 

improvements planned for this study area on sites 7 and 8. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

1. The recommendations of this report are based upon the assumption that the subsurface 
conditions do not deviate substantially from those disclosed in the trenches and borings. If any 
variations or undesirable conditions are encountered during construction, or if the proposed 
construction will differ from that planned at the present time, Applied Soil Mechanics, Inc. should 
be notified so that supplemental recommendations can be given. 

2. This report is issued with the understanding that it is the responsibility of the owner or of 
his representative to ensure that the information and recommendations presented herein are called to 
the attention of the project architect and engineers for the project and incorporated into the project 
plans and specifications, and that the necessary steps are ta.ken to see that the contractor and 
subcontractors carry out such recommendations in the field. 

3. The findings of this report are valid as of the present date. Changes in the conditions of a 
property can occur with the passage of time, however, whether they be due to natural processes or 
the works of man, on this or adjacent properties. In addition, changes in applicable or appropriate 
standards occur, whether they result from legislation or the broadening of knowledge. 
Accordingly, the findings of this report may be invalidated, wholly or partially, by changes outside 
of our control. Therefore, this report should not be relied upon after a period of three (3) years 
without being reviewed by an engineering geologist. 

4. This report was prepared upon your request for our services, and in accordance with 
currently accepted standards of professional engineering geology practice. No warranty as to the 
contents of this report is intended, and none shall be inferred from the statements or opinions 
expressed. 

5. The scope of our services did not include any environmental assessment or study for the 
presence or absence of wetlands or hazardous or toxic materials in the soil, surf ace water, 
groundwater or air, on or below or around this site. Any statements in this report regarding odors 
noted or unusual or suspicious items or conditions observed are strictly for the information of our 
client 
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Unit 1: 
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- -------- 3in. Concre te S1ab -

----- : ..fii\ - -----
-~ ~--=-~ __.=--_ -J..!::J_ - -----==-~ ~--==---=- -

Scale: 1in .=5ft. 

EXPLANATiON OF UNITS 

Dark brown (7.SYR 3/2) silty clay 'Nith debris; moist, firm. 

Lacustrlne deposits; 

July 12. 1991 

Unit 2: OUve brown (2.SY 413) silty clay, with thin discontinuous dark brown and light gray streaks; 
damp to moist, stiff, bioturbated, blocky ped structure. Sharp upper and lower contacts with 
scattered charcoal fragments along lower contact. 

flux1ar deposits; 

Unit 4: Light olive-brown (2.5Y 513) sandy silt, damp, medium dense, thin subparallel laminations and 
faint cross-bedding, sharp upper and lower contacts. Includes approximately 2-inch thick 
moderately continuous layers of silty clay. 

Unit 5: OUve brown (2.SY 413) clayey silt; moist, medium dense, massive, sharp upper contacts. 

Note: Soll color designations are from the Munsell Soil Color Chart. Other descriptors from the U.S.B.R. 
Engineering Geology Field Manual (1989). 

Figure A3 - Log of Trench No. 3 
A4 
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Exploratory Trench No. 4 

Trench not logged due to caving 
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July 12, 1991 
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0,.x i rd i 2edl 
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Un It 4: Ligfll browrish-gray {2.SY 612)1 1D dark g~-bf'Own ~2..5Y 412~ medum-grained sand: Yef)' 
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55 , ,6() " 

I I 
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(OJ d &,ass l!.ine-') 

Unit 6: light ohe-gray (SY 612J fine sandy silt; WfIY moist stiff. massive. sharp upper conl acl. 
Includes ~malely 2 -inch thick modera'teti to hightr c:oliJtili1UCitlS lay«s of silly day. 

Nci:e,:: ~ color desi:;;in.atioos are, from the, Munsell Soil Color Chia.rt_ Other descripfi)rs from the U.S.B.R. 
&,gj,eemg Ge:licgJ F..-11 Maooal t1'989).. 

Fi,gure A4 - log of Ireach No,. 15 
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Unlt 1: 4 incites of asphaltic ooracrele·. 
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1Lacus11rine depos Its: 

Unit 3: Ver,!/ da.rik Qfayi°sh-brown f2.5,Y 31'2J silty day. witll l hilili dsaeollltinuous daJk reddish-brown 
(2.SVR 314) clay layefs.; moist 10 very rmoist. fi'rm,. biotwba1ed,, tJkd,;y PEfG structure. Sharp1 lower 
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shaJp ui:pe,1 coma.a. l nclJdes approxima1el)' 2-n:ih tl*k moderately to highly oonfil"l!ous la~rs of 
silty day and lenses of fine silty :sard. 

Note: .so.I color desi:;lnations, are from 1ha, Munsel Soi Coior Chart. Oth8t' dasclV,'l)IS, from lbe U.S.B.R 
Engin&efing Georogt Fialll Manual c19891

). 

Ju1y 12, 19!U . 

Figure AS - ll.og 1of rrench fNo,. 6 
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EXJPLANAT~,ON OF U ~iTS 

Unit 1: 12' ildes of asphaJtic OOf'ICl"Bte OYEJr 6, il1clles ,aggr;egate base maledall. 

Unit 2 : Mixture ol sand and cla)' placed as utlbyt"ench baddi.l. 

l acustr1111 e deoosHs: 

Unili 3: Very dark grayish-brown (2.5Y 312) silly cla¥'. with 1.lin cisoontinoous dark 1~h-brown 
1(2..5YR 314~ day layers; mo'isll to very mtlisl, 6rm, bioturbafe<ll, bk>cky peel' structmre. Sllrup IJwer 
conlacl Mb :scattered cllarooa1 t.ragmeniS. 

fluv1a r deposits; 

Unit 4: Light oliPJe-brown ~2.5Y 5/3) lo light bro.m-gray ~2.5'¥' &"2) silly fine-grail!'led sand; damp. 
medium dense. masswe,. sha:rp upper and brYef contalCts- l'ndudes .appro,ximat:ety 2-inch lhick 
llilighty comtiruous layers ~ sily day aJJld lenses, of c:oar:se sand. 

Nol:e: Soil colbr ,dasigmrtjons are lrom IM Ml.111$81 Soil Coior Chad. Other dasoripmts frum t'.he U.S.8.R. 
~inee~ Geologr IFieki ManuaJ (198.9).. 

.. i It Ja,yers, 

figure A6 - Log of Trench No,. 1 
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Figure A8 - Log of Test Boring No. 1-continued (14-20 feet) 

AlO 



 

APPENDIX A.7

APPENDIX B 

Radiocarbon Datin i Analysis 



 

APPENDIX A.7

BETA ANALYTIC INC. 
MURRY A. TAMERS, PH.D. 
JERRY J. STIPP, PH.D. 
CO,OIRECTOIIS 

Mr. Lew Rosenberg 
Applied Soil Mechanics, Inc. 
2999 Monte r e y-Salinas Hwy. 
Monterey, California 93940 

Dear Mr. Rosenberg : 

March 7, 1991 

4985 S.W. 7-4 COURT 
MIAMI, FLORIDA 

33155 U.S.A. 

Please find enclosed the result on your soil sample r ecently 
submitted for radiocarbon dating analysis on the Rush Priority 
basis. We trust this date will be interesting for your work. 

As before, the soil was pretreated by first examin ing for 
rootlets. It was then given our acid soaking to remove 
carbonates . The material was rinsed to neutrality, brought to 
dryness and given multiple combustions in a n e nclosed line. The 
following benzene synthesis and counting went normally. The 
sample was given extended counting time to reduce the statistical 
error . 

We are enclosing our invoice. As always, if there are any 
questions or if you would like to discuss the date , call us at 
any time. 

Sincerely yours, 

Murry Tamers, Ph . D. 
Co-director 

P.S. We are sending this letter and the date report sheet by fax 
in addit i on to regular air mail. 

TELEPHONE: 305-667 -5167 I FAX, 305-663-0964 I BITNET: XNRBET22@SERVAX 
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REPORT OF RADIOCARBON DATING ANALYSES 

Lew Rosenberg 

Applied Soil Mechanics, Inc. 

OUR LAB NUMBER YOUR SAMPLE NUMBER 

Beta-43350 Hollister #2 

February 28, 1991 
DATE RECEIVED: ~~~~~~~~~~~~

DATEREPORTED:March ?, 1991 

SUBMITTER'$ 
PURCHASE ORDER # 

C-14 AGE YEARS B.P. ± 1 o 

18110 +/- 190 BP (bulk soil) 

These dates are reported as RCYBP (radiocarbon years before 1950 A.O.). By international convention, the half-life of 
radiocarbon is taken as 5568 years and 95% of the activity of the National Bureau of Standards Oxalic Acid (original 
batch) used as the modern standard. The quoted errors are from the counting of the modern standard, background, and 
sample being analyzed. They represent one standard deviation statistics (68% probability), based on the random nature 
of the radioactive disintegration process. Also by international convention, no corrections are made for DeVries effect, 
reservoir effect, or isotope fractionation in nature, unless specifically noted above. Stable carbon ratios are measured on 
request and are calcu lated relative to the PDB-1 international standard: the adjusted ages are normalized to -25 per mil 
carbon 13. 
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Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

400 Park Center Drive, Suite 7 • Hollister, CA ·95023 
(408) 637-2133 • FAX (408) 637-0510 

File No. A0-2282-S 1 

City of Hollister Redevelopment Agency 
375 Fifth Street 
Hollister, CA 95023 

Attention: 

Subject: 

Gentlemen: 

Mr. Christopher M. Reyes, Program Manager 

Building Site 9, Showcase Theatre 
705 San Benito Street 
Hollister, California 
FAULT STUDY 

July 22, 1991 

As you requested, we have completed the fault study for the Showcase Theatre property. The 
purpose of this study was to detennine if there was evidence for a trace of the East Branch of the 
Calaveras fault is within the study area. The following report presents the results of our study. 

No evidence for the presence of active fault traces was gathered during the field exploration phase 
of this study. Based on the results of this study, the site is suitable from an engineering geologic 
viewpoint for the proposed building improvements, provided that the recommendations presented 
herein and those of the recommended soil engineering study are incorporated into appropriate 
construction plans and specifications. 

The submission of this report concludes this phase of our contract with the City. We are pleased to 
have been of service to you on this project 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

Written by: 

~~1~ 
Lewis Rosenberg 
Project Geologist 

Copies: 5 to Addressee 

Reviewed by: 

~/7.~ 
Richard T. Gorman, C.E.G. 1325 
Consulting Geologist 
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INTRODUCTION 

This report presents the results of our fault study for the Showcase Theatre property in Hollister, 

California (see Figure 1). The Showcase Theatre property (Building Site No. 9) is located at 705 

San Benito Street and is shown on Figure 2. Building Sites 1 through 8 and 10 are discussed in 

other reports (Applied Soil Mechanics, 1991b, 1991c, 1991d). 

These properties are within a special study zone delineated by the City of Hollister and the 

California Division of Mines and Geology for the East Branch of the Calaveras fault (Figure 3). 

City and State laws mandate that geologic studies be performed for properties along known active 

fault zones (Alquist-Priolo Special Studies Zones). The stated intent of these laws is to evaluate 

the potential for fault rupture to occur on the property before building, rebuilding or substantial 

remodeling of strucrures for human occupancy. 

We would like to express our special thanks to the City of Hollister for providing manpower and 

equipment during the field explorations. 

Project Description 

The 0.15-acre site consists of the vacant lot at 705 San Benito Street. The former Showcase 

Theatre building sustained damage as a result of the October 17, 1989 Loma Prieta earthquake and 

was later demolished. The theatre had a basement which was approximately 12-feet-deep which 

was backfilled during the demolition operation. 

As shown on Figure 2, the site is bounded by San Benito Street on the west, Swope Alley on the 

east, Seventh Street on the north, and an existing building on the south. Based on our recent 

discussions with the City, it is our understanding that the proposed project will involve building a 

new structure. 
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APPROXIMATE SCALE IN FEET ____ __,_, ------
0 500 1000 2000 3000 4000 5000 

Base: City of Hollister, revised 6-9-89 

Figure 1 - Vicinity Map 
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MAP EXPLANATION 

Potenllalt, Actlw• FauH1 

~"'\ Faulta considered to have been I active during 4fJ- - ~ / Quaternary time; solid line wh•• accurately 
/ located, long dash where approximatety located, 

_,,-, short dash where Inferred, dotted where concealed; 
,""' query(?) indicates additional uncertainty. Evidence 

,,' .4:·· · of historic offset Indicated by year of earthquake-
( associated event or C for displacement caused by 
, ..... · · · creep or possible creep. 

Aerial photo lineaments (not field checked); based 
- · - · - · - on youthful geomorphic and other features believed 

to be the results of Quaternary faulting. 

6---o 

Special Studl" Zone Boundarl•• 

These are delineated as straight-line segments that 
connect consecutively numbered turning points so 
as to define one or more special studies zone 
segments. 

1 
-- - - - - --O Seaward projection of zone boundary. 

Source: Califo~nia Divisi on of Mines and Geo l ogy ( 1982) 

, 

Figure 3a - Explanation for Alquist Priolo Special Studies Zone Map 
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PURPOSE AND SCOPE OF SERVICES 

The purpose of this study was twofold; the first was to identify the geologic conditions and 

evaluate existing potential geologic and seismic constraints at the site. The second purpose was to 

provide recommendations for site development from an engineering geologic viewpoint. This 

study included the following scope of work: 

1. Research, review, and evaluate data from published and unpublished geologic and 

geotechnical reports; 

2. Discussions with representatives of the City of Hollister, the California Division of Mines 

and Geology (CDMG), and the U.S. Geological Survey (USGS); 

3. Study of a series of aerial photographs of the site and vicinity; 

4. Excavate, shore, clean, and log approximately 155 lineal feet of trench; 

5. Geologic analysis of field and office data; and, 

6. Preparing this report, along with appropriate graphics and including the findings of the 

study and recommendations for development of the proposed building site. 
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GEOLOGIC SETTING 

The Showcase Theatre property is situated within the Hollister Valley. The valley boundaries are 

the Pajaro River on the north, the mountains of the Gabilan Range on the west, the Diablo Range 

on the east, and the juncture of the Gabilan and Diablo Ranges on the south. The Gabilan Range 

consists of late Cretaceous age granitic rocks and metamorphic rocks, including marbles, quartzite, 

and schist (Compton, 1966). Overlying the granitic rocks is a series of Oligocene to middle 

Miocene age sandstones and shales (Allen, 1946). The Diablo Range consists of Jurassic

Cretaceous age sandstones, limestones, volcanic rocks, and metamorphic rocks which are part of 

the Franciscan Complex. Associated with the Franciscan rocks are metamorphic rocks of the 

Gabilan Range which include marble, dolomite, quartzite, and schist. Upper Cretaceous age 

sandstones, shales and conglomerates overlie the Gabilan metamorphic rocks and Franciscan rocks 

(Page, 1966). 

The geologic structure of the Hollister area and the Gabilan and Diablo Ranges is strongly 

influenced by the active San Andreas and Calaveras faults. These faults strike northwest and are 

characterized by a combination of strike-slip and reverse displacement. The San Andreas and 

Calaveras faults are steeply southwest-dipping shear zones that separate Jurassic-Cretaceous 

Franciscan basement rocks from Cretaceous granitic basement rocks. The Calaveras fault branches 

off from the San Andreas fault approximately 8 miles south of Hollister (see Figure 4). 

Several periods of movement on the San Andreas and Calaveras faults occurred in the Hollister 

area, causing uplift of the mountains bordering the valley. The combination of faulting and folding 

resulted a structural basin which was a seaway during the late Miocene to Pliocene (Allen, 1946). 

During Pliocene and Pleistocene time, extensive floodplain deposits known as the San Benito 

Gravels were deposited in the valley (Kilburn, 1972). During the Pleistocene, subsidence in the 

Hollister Valley due to tectonic activity resulted in deposition of a series of sands, silts, and clays 
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over the San Benito Gravels (McMasters and others, 1987). These deposits are interpreted as 

Pleistocene and Holocene age lake deposits (Jenkins, 1973) or as a group of shallow, short-lived 

lakes in a fluvial environment (Hoose, 1986; McMasters and others, 1987). Holocene activity 

consists mostly of down-cutting by the San Benito River and mass wasting of upland areas by 

landslides and erosion. The regional geology is depicted on Figure 5. 

Faul tine, Hollister Area 

An important structural element in the Hollister area is the Calaveras fault system. Several 

branches of the Calaveras fault have been mapped in the Hollister area and are shown on Figure 4. 

The main branch is referred to as the "West Branch" by Bryant (1979). The West Branch has 

documented creep activity, producing at least 13 inches of right-lateral slip (Rogers and Nason, 

1971). In addition, there was at least 5 mm (1/5-inch) of observed slip along the West Branch as a 

result of sympathetic movement during the Loma Prieta earthquake (McClellan and Hay, 1989). 

McClellan and Hay (1989) did not study the East Branch, as they stated that it is inactive. 

The East Branch was mapped based on geomorphic evidence at Park Hill at the north end of 

Hollister and on a hill south of Hollister with a benchmark elevation of 668 feet. The fault was 

inferred between these localities based on a groundwater offset (Ellis, 1952; Kilburn, 1972) and 

subtle west-facing scarps (Bryant, 1979). The East Branch is mapped approximately 400 feet east 

of the site and is considered active by the CDMG (Bryant, 1979) based on offset bedding in 

trenches excavated by Leighton and Associates (1974) and Woodward-Clyde and McClure & 

Messinger (1968). 
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JEXJPJLANATliON 

Geologic Units 

Qg· Stream gravel and sand (Holocene) 

Qa.. Alluviwn (Holocene) 

Qoa- Older alluvium: terrace deposits (Pleistocene) 

QTs- Santa Clara Fonnation (Pliocene-Pleistocene) 

Tn- Non-marine sedimentary rocks: greenish gray to 
rarely reddish claystone, siltstone and interbedded 
friable buff-gray sandstone 

Symbols 

Contact 

Fault: dashed where indefinite or inferred, dotted 
where inferred and concealed. Horizontal 
displacement designated by parallel arrows 

Axis of fold (anticlinal): arrow indicates direction 
of plunge 

Figure Sa - Explanation for Regional Geology Hap 
11 



 

APPENDIX A.8

File No. A0-2282-S 1 July 22, 1991 

METHODS OF STUDY 

Literature and Map Review 

As part of our study, we reviewed reports and maps pertaining to the site and vicinity. Most of the 

published geologic information on this area is preliminary in nature, and is based on 

reconnaissance techniques and extrapolation of data. 

The regional geology was mapped by Taliaferro (1948). Taliaferro's map shows the Calaveras 

fault north and south of Hollister, but does not have a symbol depicting a location of the fault 

within downtown Hollister. An eastern branch of the Calaveras fault was mapped by Ellis (1952) 

based on an offset blue clay layer noted on well logs. The blue clay is offset across the East 

Branch of the Calaveras fault by approximately 50 feet with the west side up. The wells were 

spaced hundreds of feet apart with some wells "a few hundred feet on each side of the fault in a 

few places" and approximately "30 to 40 feet of offset" of the groundwater table (William C. Ellis, 

oral communication, May 1991). 

Detailed mapping of the Calaveras fault within Hollister was performed by Rogers (1967). Rogers 

mapped the main (west) branch as a right-lateral strike-slip fault which exhibits active creep. The 

eastern branch of the Calaveras fault in downtown Hollister was mapped using a symbol that 

denotes uncertainty of existence and/or location by Rogers and others (1968). They show this to 

be a high-angle fault with the west side upthrown. The East Branch of the Calaveras fault was 

trenched by Woodward-Clyde & Associates and McClure & Messinger (1968) at a site 

approximately 3/4-mile south of the Showcase Theatre property. They stated, "Evidence was 

found, and which could possibly be construed as indicating the presence of a fault trace, consisted 

of several small clay seams and slickensided planes. These did not extend to the ground surface." 

Woodward-Clyde (1978) reviewed this 1968 study and concluded that the seams could have been 

due to other causes such as shrinkage cracks, lurch cracking, or liquefaction. They postulated that 
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the most likely interpretation was that these features could be considered to be conjugate shears and 

tension fractures developing in a fault zone. 

Rogers and Nason (1971) examined streets and other man-made structures in Hollister for 

evidence of fault displacement. They concluded that the main branch of the Calaveras fault 

exhibited active creeping movement. The subsidiary branches of the Calaveras fault in Hollister 

were considered by Rogers and Nason (1971) to be, " ... presently dormant because they do not 

show consistent evidence of curb or sidewalk offset." and" ... local subsidence features were more 

abundant and extreme along the traces of the inferred dormant faults than elsewhere." Kilburn 

(1972) indicated a groundwater offset of approximately 20 feet with the east side up across the 

West and East Branches of the Calaveras fault based on well data. 

Jenkins (1973) studied the Quaternary deposits in the Hollister Valley and concluded that a large 

lake (Lake San Benito) covered much of Hollister during the Pleistocene time period. The 

Hollister area was remapped by Rogers (1973) and Dibblee (1975). They showed the East Branch 

of the Calaveras fault, but did not identify the relative sense of fault movement. Leighton and 

Associates (1974) observed offset units in an exploratory trench along the East Branch of the 

Calaveras fault on hill 668 (approximately 2 miles south of Hollister). As part of the State fault 

evaluation program, CDMG (1974) considered the East Branch of the Calaveras fault as 

sufficiently active and well-defined to be included within an Alquist-Priolo Special Studies Zone. 

Bryant (1979) remapped the East Branch of the Calaveras fault approximately 200 feet west of the 

location shown on the 1974 Special Studies Zone map. The latest revision of the Special Studies 

Zone map (CDMG, 1982) incorporates Bryant's modifications. 

Site-specific investigations by Terratech (1974, 1976, 1977) within the East Branch Special 

Studies Zone reported no evidence of faulting. These studies relied on magnetometer traverses and 

drilling, and did not use exploratory trenching. Other workers have located the East Branch of the 
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Calaveras fault in Hollister area. Terratech ( 1978) trenched the fault on the east side of Park Hill, 

approximately 1/2-mile north of the site. The fault was described on a trench log as consisting of 

"slickensided striated surfaces on siltstone. fault plane ? N65°W, dip 59°N". The log further 

discusses fault-like features as shears (up to l" wide) on either side of the fault plane oriented 

N0°E, 87°N". Calcium carbonate (caliche) was described as present along the fault plane. 

Bay Soils ( 1981) described the fault as, " . .. a subtle change in the bedding of silt was noted in 

Trench No. 1, near the location of the other anomalous factors. This consisted of an upwarping of 

the bedding from horizontal to 10° to 15°". Earth Systems Consultants (1985) delineated the fault 

based on, "A gradual vertical material boundary" with dissimilar horizontal beds on either side of 

the boundary. 

Terra tech ( 1987) stated, "All of the trenches exposed evidence of apparent vertical displacement." 

Units are vertically offset by "about 1-1/2 to 3 feet" along near-vertical discontinuous clay seams 

with the east side up. The strike of faults in the trenches varied from N-S to N40°E, with steep 

dips to the east and west. J.V. Lowney & Associates (1990a, 1990b) interpreted," . .. abrupt 

offset of laterally continuous beds, abrupt monoclinal folding of sediments and convoluted 

bedding." as evidence of faulting. 

Applied Soil Mechanics (1991a) located a fault on a property within East Branch Special Studies 

Zone approximately 1/4 mile south of the downtown area. The fault is characterized by, " ... 

steeply dipping to near-vertical, NNE to NNW-stri.king fractures . .. infilled with loose, fine

grained sand. . . . Thin continuous clay layers and entire stratigraphic units are disrupted and offset 

in this zone. The maximum vertical offset along the fractures was approximately 21 inches ... " 

Applied Soil Mechanics has recently excavated several trenches across the mapped trace of the East 

Branch of the Calaveras fault in downtown Hollister. Features similar to the well-defined faulting 
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in trenches studied by Terra tech (197 8, 1987) and Applied Soil Mechanics (1991 a) were not 

observed in the downtown area. The locations of these earlier studies are shown on Figure 6. 

Aerial Photowipb Interpretation 

We studied aerial photographic stereo pairs taken of the Hollister area from 1967 to 1990. The 

following aerial photographs of the site and vicinity were used in this study: 

~ Approximate Scale ~ Source 

May 1967 1:20,000 black and white USDA 

May 1980 1:40,000 black and white USDA 

April 1985 1 :31,680 black and white WAC 

July 1987 1:33,600 black and white PAS 

June 1989 1:31,680 black and white WAC 

August 1990 1: 12,000 black and white PAS 

These photographs were studied for geomorphic evidence that could indicate active faulting. 

Faults typically appear on aerial photographs as a linear features with tonal differences on either 

side. These differences could be related to changes in soil and rock type, vegetation, groundwater 

levels, or bedding characteristics. Lineaments are sometimes associated with topographic features 

characteristic of fault zones such as linear and shutter ridges, sag ponds, springs, and offset 

drainages. 

Within the downtown area, the aerial photographs were of limited use since development predates 

historic photography. Outside of town, a distinct northwest-trending lineament was seen on the 

aerial photographs where there is a narrow band which is lighter in color than the surrounding area 

in an orchard near Prune and Haw}cjns Streets. This lineament coincides with the mapped trace of 
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the East Branch of the Calaveras fault (Bryant, 1979). The ground slope is not interrupted by the 

lineament on the air photos. Also, rows of trees in the orchard crossed by the mapped fault are not 

off set, indicating that fault creep displacement has not occurred since the orchard was planted. At 

Park Hill at the nonh end of town, and at hill 668 south of town, geomorphic evidence of faulting 

is indicated as topographic benches that are modified by erosion. 

Subsurface Explorations 

As part of this study, approximately 155 lineal feet of exploratory trench was excavated between 

June 24 and 27, 1991 using a rubber-tire backhoe with a 24-inch-wide bucket. The trench was 

located nearly perpendicular to the alignment of the fault trace mapped by the CDMG (1982). The 

positioning of the trenches was intended to intercept the most likely traces of faults in the area, 

assuming a regional north to northwest trend. As a result of the Showcase demolition, the building 

basement was filled. This dictated an off-site trench location. Underground utility lines are located 

along and parallel to the south side of Seventh Street. Because of these considerations, Trench ET-

1 was located across from the site on the north side of Seventh Street. The trench location is 

shown on Figure 2. The trench logs are included in Appendix A. 

The trench designated as ET-1 was located in Seventh Street east of San Benito Street The trench 

was approximately 155 feet long, trended N90°E, and extended to a depth of 15-1/2 feet. After 

excavating, the trench was shored and the trench walls cleaned. A system of nails and colored 

flagging was used to mark the various strata. After the trench walls were cleaned and flagged, they 

were logged at a scale of one inch equals five feet. Critical areas were logged at a more detailed 

scale. The floor and opposite trench wall were also cleaned and examined in these areas. The 

trench was logged by the project geologist, Lewis Rosenberg. The trenches were observed by the 
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supervising geologist, Richard Gorman, and the City Geologist, John Kingsley. The logs of the 

trenches are shown in Appendix A. 

After the trench logging operation was completed, the trench was backfilled with 2-sack grout to 

within 5 feet of the ground surface. After the grout had set-up, imported sand was placed and 

compacted over the grout material up to near the top of the trench. The sand was compacted using 

a small compactor. Asphaltic concrete was used to match the thickness of the existing pavement 

section. 

Summary of Trench Observations 

The uppermost part of the trench consists of asphaltic concrete pavement underlain by road base 

material. Utility trench backfill is present between stations 59 to 61 and consists of compacted 

sand. Below the fill and road base is a 7 to 8-foot-thick silty clay unit which is interpreted as a 

shallow Jacustrine (lakebed) deposit. This unit had blocky ped structures, and was bioturbated 

(disturbed by plant roots and animals). 

Stratigraphic units exposed in the trenches are nearly flat-laying and are laterally continuous over 

the length of the trenches. Within these units, several types of sedimentary structures (such as 

cross-bedding and channels, etc.) were observed. The uppermost fluvial deposit exhibited 

undisturbed trough cross-bedding. Medium to coarse-grained sand lenses were encountered in the 

silt and sand units. These lenses represent infilling of small channels. 

Clayey silt beds approximately 1 to 2 inches in thickness were noted adjacent to the coarse sand 

lenses. These beds are traceable with minimal variation in thickness throughout the length of the 

trench, and are probably a result of waning floodwaters that deposited the coarse sand lenses. 

Locally, these beds undulate within the sand unit. Since the thickness of the sand unit does not 
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vary appreciably, the undulation is probably due to either deposition into a shallow channel or 

"soft" (geological sense) sediment deformation. 

Deformation features such as flame structures and load casts would be expected in the depositional 

environment which existed in the Hollister area during the late Pleistocene-early Holocene. The 

presence of lake deposits over poorly consolidated fluvial sands, silts, and clays coupled with 

forces generated by large earthquakes on nearby faults would provide a mechanism for this soft 

sediment deformation. These features were found in other trenches excavated as pan of the 

downtown fault study (Applied Soil Mechanics; 1991c, 1991d, 1991e, 1991f), but were not 

observed in Trench ET-1 (this study). 
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FINDINGS 

Site Geolo~ and Geomm:pholo~ 

Downtown Hollister is underlain by a series of Pleistocene and Holocene age lake and stream 

deposits. The topography is nearly flat. At Sixth Street near Dunne Park there are low rises in the 

topography that have been related to active faulting on the main branch of the Calaveras fault by 

Rogers and Nason (1971). Similar features are also present on Hawkins, Hazel, and South Streets 

east of Sally Street. Structures situated along these features do not show the prominent creep

related movement present on the main branch of the fault. The geologic conditions are depicted on 

the Site Plan and Geology Map, Figure 2. A schematic cross-section through the site is included 

as Figure 7. 

Stratiwapby 

There were five stratigraphic units present in Trench ET-1. The uppermost unit extending from the 

ground surface (excluding pavement and fill) to a depth of approximately 10 to 11 feet It consists 

of a dark olive to dark grayish-brown silty clay. This unit exhibits a blocky peel structure and is 

bioturbated. This unit is interpreted as a shallow lacustrine (lakebed) deposit. A bulk sample from 

this unit at approximately 12 feet depth was dated using 14C radiometric analysis at 3,720 ± 90 

years before present (YBP) (Applied Soil Mechanics, 1991e). This is a mean residence time date 

(MRT), indicating a minimum age for the sample. 

Below the lakebed deposits are a series of deposits which consist of grayish-brown to olive brown 

silty sands, sandy silts, and clayey sands. These units are easily traced and vary from 1 to 2 feet in 

thickness. Faint to distinct trough cross-bedding was visible in the sandy beds. Bedding was 

indistinct in the silty beds. Other sedimentary structures visible included discontinuous coarse 

sand lenses, thin (1/4 to 2-inch) continuous clay layers and clay rip-up clasts, suggesting a fluvial 
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Figure 7 - Schematic Cross Section 
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depositional environment These beds and clay layers were used for stratigraphic correlation and 

were flagged in the trenches. A bulk sample from a thin orgaruc-rich clay bed from a nearby site at 

a depth of approximately 17 feet had a mean residence time date of 18,110± 190 YBP (Applied 

Soil Mechanics, 1991d) Assuming relatively continuous deposition, the fluvial sequences 

encountered in the trenches are probably latest Pleistocene to early Holocene in age. 

Groundwater 

Damp to very moist conditions were encountered in the drilling and trenching operations; however, 

free groundwater was not encountered. At the time of this study, central California was 

experiencing the fifth consecutive year of drought conditions. It is possible that during years of 

normal or above nonnal precipitation, that saturated conditions or perched water tables could 

develop. 
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SEISMICITY 

In assessing the seismic hazards for a given area, it is useful to examine historic records of local 

eanhquake intensities. This information is useful for predicting the recurrence of severe shaking in 

an area. Within the historic time, significant earthquakes have severely damaged man-made 

structures over a large part of San Benito County. These include, but are not limited to, the 1906 

M 8.3 San Francisco (Lawson, 1908), 1984 M 6.2 Morgan Hill (Stover, 1984), and the 1989 M 

7 .1 Loma Prieta events. 

Although central California is crossed by numerous faults, several regionally active fault systems 

are most likely to generate earthquakes that could cause damage to the site. These include the 

active San Andreas, Hayward, Calaveras, and San Gregorio fault systems (Hart, 1988), and the 

potentially active Sargent-Berrocal fault (Bryant, 1980). Recent statistical studies theorize that a 

major earthquake on the Calaveras fault (Oppenheimer and others, 1990) or on the San Francisco 

Peninsula segment of the San Andreas fault (Working Group on California Earthquake 

Probabilities, 1990) will occur. When this major earthquake will occur is not specified by these 

groups. An earthquake on one of these faults will result in strong ground shaking at this site. 

Recently active fault zones have been mapped by the State as part of the Alquist-Priolo Act of 

1972. Under the act (Hart, 1988), recently active faults are defined as displaying sufficient and 

well-defined evidence of movement within the Holocene Epoch (about the last 11,000 years). No 

structures for human occupancy are permitted on the trace of an active fault. Unless proven 

otherwise, the area within 50 feet of an active fault is presumed to be underlain by an active fault. 

The Alquist-Priolo definition of potentially active is a fault showing evidence of displacement older 

than 11,000 years and younger than 2,000,000 years (Pleistocene Epoch). "Inactive" faults are 

classified as not having been active for at least two million years. 
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Evaluation of maximum earthquakes is a topic with considerable variation. The criteria used within 

this report include maximum credible and probable earthquakes. The maximum credible 

earthquake is defined by the California Division of Mines and Geology (1975) as, 

"the maximum earthquake that appears capable of occurring under the presently 

known tectonic framework. It is a rational and believable event that is in accord 

with all known geologic and seismic facts. In determining the maximum credible 

earthquake, little regard is given to its probability of occurrence, except that its 

likelihood of occurring is great enough to be of concern." 

The maximum probable earthquake is, "The maximum earthquake that is likely to occur during a 

100-year interval. It is to be regarded as a probable occurrence, not as an assured event that will 

occur at a specific time" (CDMG, 1975). 

Table A lists known regionally active faults and their estimated seismic parameters. These 

estimates were generated using the EQFAULT computer program (Blake, 1989) using statistical 

analyses of seismic events reponed by Idriss (1987). 
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TABLE A 

ESTIMATED SEISMIC PARAMETERS FOR ACTIVE AND 

POTENTIALLY ACTIVE FAULTS IN THE HOLLISTER REGION 

San Andreas Calaveras Hayward San Gregono-
(Northern (Main Branch) Palo Colorado 
segment)l 

Distance and 
direction from 16SW 0.5W 25NW 40SW 
site (miles) 
Maxirnwn 
credible 8.0 7.0 7.0 7.75 
earthquake3, 4 
Maximwn 
probable 7 .5 6.5 6.75 6.75 
earthquake3, 4 

Maximwn 
credible peak 0.25 g 0.51 g 0.13 g 0.12 g 
ground 
acceleration3, 5 
Maximwn 
probable peak 0.21 g 0.47 g 0.10 g 0.06 g 
ground 
acceleration3, 5 

1 Defined as extending from San Juan Bautista north to Shelter Cove (Blake, 1989) 
2 Potentially active. 

Sargent-
Berrocal2 

8NW 

7.0 

5.75 

0.27 g 

0.15 g 

3 Assumes that the earthquake will occur at a prescribed depth and at the nearest point to the site. 
4 Richter earthquake magnitude 
5 From: Idriss (1987) 
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Primacy Earthquake Effects 

Fault.Related Ground Rupture - Ground rupture along fault traces can occur during large 

earthquakes, and zones of high ground rupture potential are delineated by governmental agencies. 

The site is within the State Alquist-Priolo Special Studies Zone and the City Seismic Zone for the 

East Branch of the Calaveras fault (CDMG1 1982; Barrett, 1976). 

The data gathered and analyzed (including the trench data and the MRT dates) indicate that there is 

no evidence for an active fault trace to cross the building site studied. Therefore, the potential for 

ground rupture resulting from fault movement at the building site is considered to be low. 

Secondary Earthquake Effects 

Ground Shaking - Hollister experienced severe shaking during the 1989 earthquake, according 

to local accounts (McCann, 1990). Ground shaking from a seismic event is the primary seismic 

hazard that will have the greatest impact on the proposed development within its design life span. 

Ground shaking can trigger other secondary seismic hazards that are discussed in following 

sections. 

Strong ground shaking is documented for the following earthquakes: 1906 M 8.3 San Francisco 

(Lawson, 1908), 1983 M 6.7 Coalinga (Stover, 1983), and the 1984 M 6.2 Morgan Hill (Stover, 

1984) and can reasonably be expected in the future. The estimated shaking intensity in the 

Hollister area during the 1989 Loma Prieta event was VII on the Modified Mercalli scale (Plafker 

and Galloway, 1989). Wood and Neumann (1931) define Modified Mercalli VII intensity as, 

"Everybody runs outdoors. Damage negligible in buildings of good design and construction; 

slight to moderate in well-built ordinary structures; considerable in poorly built or badly designed 

structures; some chimneys broken. Noticed by persons driving motor cars." 
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The Loma Prieta earthquake provided data on ground response in the Hollister area. Three strong

motion seismograph station are located in the Hollister area. These stations record peak ground 

accelerations (PGA), and the data is summarized below in Table B. 

TABLE 8 

PEAK GROUND ACCELERATIONS RECORDED DURING THE 

OCTOBER 17, 1989 EARTHQUAKE IN THE HOLLISTER REGION 

1 Maley and others (1989) 
2 Sha.kal and others (1989) 

Holhster City 
Hall 

800NW 

0.25 

0.22 
AllUVlUID 

1 

1,000 SE 

0.38 

0.20 
Alluvium 

Hollister 
A' rt 

12,000 N 

0.29 

0 .16 
Alluvium 

1 

The PGA is one of the factors involved in designing a structure to resist seismic forces. Using the 

method of Idriss (1987) with the EQFAULT program (Blake, 1989), a maximum probable 

earthquake of M 6.5 occurring on the nearest point of the Calaveras fault could produce a PGA of 

0.47 g at the site. The PGA generated by EQFAULT is an approximate value and does not take 

into account other factors such as depth to bedrock, ground saturation, and topographic 

amplification. For wood-frame structures, the PGA tends to be conservative, and the repeatable 

high ground acceleration (RHGA) is appropriate (Ploessel and Slosson, 1974). For a maximum 

probable earthquake of M 6.5 occurring on the Calaveras fault, the RHGA is 0.31 g. 
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Liquefaction - Soil liquefaction is the loss of soil strength during a significant seismic event. It 

occurs primarily in saturated loose- to medium-dense, fine to medium-grained sands and sandy 

silts. Liquefaction results in rearrangement of the soil particles into a denser condition, resulting in 

localized areas of ground failure. Common types of liquefaction-related ground failure include 

differential settlement and lateral spreading. Secondary ground cracks frequently occur as a result 

of liquefaction-related ground failure and should not be confused with ground deformation 

resulting from fault rupture. 

No signs of liquefaction such as sand boils were observed in trenches in the immediate vicinity of 

the site after the Loma Prieta earthquake (Plafker and Galloway, 1989; McCann, 1990). The 

native site soils are relatively fine-grained and may be susceptible to liquefaction, if saturated. 

Groundwater was not encountered in the exploratory trench, and the soils were damp to very 

moist. If the groundwater table were to rise, or if perched groundwater conditions develop, or if 

the near-surface granular material becomes saturated, then the risk of liquefaction is moderate. 

From a geologic viewpoint, the risk of liquefaction in the present environment is considered to be 

low. A geotechnical study is needed to definitively assess the risk of liquefaction. 

Lurching cracks are a variety of ground cracking that could be related to earthquakes. There was 

no evidence seen in the trench that lurch cracking occurred at this site as a consequence of an 

earthquake. Therefore, the potential for lurch cracking to occur at this site is considered to be 

minimal. 
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CONCLUSIONS 

The conclusions are based on the data gathered and analyzed for this study. 

1 . Based on trench observations, we conclude that an active fault does not cross the Showcase 

Theatre property (Sites 9), nor is there a fault trace within 50 feet of the site. 

2. In the trenches excavated as part of this study, nearly flat-lying sediments maintain an 

almost constant thickness in the trenches. Laterally continuous stratigraphic units could be 

correlated in the trenches and from trench to trench. No evidence of offset was apparent along 

these marker units. 

3 . Development of the site is feasible from a geologic point of view. 
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RECOMMENDATIONS 

The Showcase Theatre (Sites 9) is suitable from an engineering geologic viewpoint for the planned 

building reconstruction, provided that the recommendations in this report are followed. 

1. A soil engineering study should be perfonned for the proposed new structure. The study 

should address liquefaction potential and associated effects such as differential settlement. The 

study should also address the possibility of buried features such as old foundations , basements, 

tanks, and trash pits. 

2 . The proposed structures should be designed to withstand strong ground shaking. The 

project structural engineer should determine the appropriate method used for seismic design of the 

new buildings. If the structural engineer elects to use the design criteria of the Uniform Building 

Code (1988 edition), we suggest that a seismic zone factor of 0.40 and a site coefficient of 1.0 

(Tables 23-I and 23-J, respectively) be used. The selection of the appropriate seismic zone factor 

and site coefficient are the purview of the structural engineer. 

3. The geologic trenches for this study have been backfilled using lean grout, compacted sand 

and native soil. Their position and condition should be taken into consideration in the design of the 

improvements planned for this site. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

1. The recommendations of this report are based upon the assumption that the subsurface 
conditions do not deviate substantially from those disclosed in the trenches and borings. If any 
variations or undesirable conditions are encountered during construction, or if the proposed 
construction will differ from that planned at the present time, Applied Soil Mechanics, Inc. should 
be notified so that supplemental recommendations can be given. 

2. This report is issued with the understanding that it is the responsibility of the owner or of 
his representative to ensure that the infonnation and recommendations presented herein are called to 
the attention of the project architect and engineers for the project and incorporated into the project 
plans and specifications, and that the necessary steps are taken to see that the contractor and 
subcontractors carry out such recommendations in the field. 

3. The findings of this report are valid as of the present date. Changes in the conditions of a 
property can occur with the passage of time, however, whether they be due to natural processes or 
the works of man, on this or adjacent properties. In addition, changes in applicable or appropriate 
standards occur, whether they result from legislation or the broadening of knowledge. 
Accordingly, the findings of this report may be invalidated, wholly or partially, by changes outside 
of our control. Therefore, this report should not be relied upon after a period of three (3) years 
without being reviewed by an engineering geologist. 

4. This report was prepared upon your request for our services, and in accordance with 
currently accepted standards of professional engineering geology practice. No warranty as to the 
contents of this report is intended, and none shall be inferred from the statements or opinions 
expressed. 

5. The scope of our services did not include any environmental assessment or study for the 
presence or absence of wetlands or hazardous or toxic materials in the soil, surf ace water, 
groundwater or air, on or below or around this site. Any statements in this report regarding odors 
noted or unusual or suspicious items or conditions observed are strictly for the information of our 
client. 
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Lacustrine deposits; 

Unit 3: Olive brown (2.SY 4/3) silty clay with thin (1/8-1/4 inch thick) light gray laminations, damp, very 
stiff, biotW'baled, gradar..ional contacts. 

Unit 4: Light olive brown clayey sih (2.5Y 5/3) with scattered charcoal fragments; damp, very stiff, 
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Fluvial depositsi 
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Figure A2 - Log of Trench No. 1--continued (135-155 feet) 
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Applied Soil Mechanics, Inc. 
SOIL AND FOUNDATION ENGINEERS • GEOLOGISTS 

400 Park Center Drive, Suite 7 • Ho ll ister, CA 95023 
(408) 637-2133 • FAX (408) 637-0510 

File No. A0-2323-S 1 

City of Hollister Redevelopment Agency 
375 Fifth Street 
Hollister, CA 95023 

Attention: 

Subject: 

Gentlemen: 

Mr. Christopher M. Reyes, Program Manager 

"600-block" Properties 
SE Comer of Sixth and San Benito Streets 
Hollister, California 
FAULT STUDY 

July 17, 1991 

As you requested, we have completed the fault study for the "600-block" properties. The purpose 
of this study was to determine if there was evidence for a trace of the East Branch of the Calaveras 
fault is within the study area. The following report presents the results of our study. 

No evidence for the presence of active fault traces was gathered during the field exploration phase 
of this study. Based on the results of this study, the site is considered suitable from an engineering 
geologic viewpoint for the proposed building improvements, provided that the recommendations 
presented herein and those of the recommended soil engineering study are incorporated into 
appropriate construction plans and specifications. 

The submission of this repon concludes this geologic phase of our contract with the City. We are 
pleased to have been of service to you on this project. 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

Written by: 

~~1~ 
Lewis Rosenberg 
Project Geologist 

Copies: 5 to Addressee 

Reviewed by: 

~~~ 
Consulting Geologist 
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INTRODUCTION 

This report presents the results of our fault study for the .. 600-block" properties in Hollister, 

California (see Figure 1). The "600-block" properties consist of the former buildings at 609, 611, 

615, and 623 San Benito Street., and the former building at 257, 243, 223, and 221 Sixth Street 

and are shown on Figure 2. 

These properties are within a special study zone delineated by the City of Hollister and the 

California Division of Mines and Geology for the East Branch of the Calaveras fault (Figure 3). 

City and State laws mandate that geologic studies be performed for properties along known active 

fault zones (Alquist-Priolo Special Studies Zones). The stated intent of these laws is to evaluate 

the potential for fault rupture to occur on the property before building, rebuilding or substantial 

remodeling of structures for human occupancy. 

We would like to express our special thanks to the City of Hollister for providing manpower and 

equipment during the field explorations. 

Project Description 

The 0.33-acre site consists of the vacant lot at 609, 611, 615, and 623 San Benito Street, and 243, 

and 257 Sixth Street. The buildings at these addresses were damaged as a result of a fire and were 

later demolished. The portion of the building at 221 and 223 Sixth Street did not bum down and is 

currently in use. 

As shown on Figure 2, the site is bounded by San Benito Street on the west, a parking lot and 

existing building on the east, Sixth Street on the north, and Brown Alley on the south. Based on 

our recent discussions with the City, it is our understanding that the proposed project will consist 

of building new structures. 
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MAP EXPUNATION 
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/S) _,,, 
,,,, 

Faults considered to have been 
9 
active during 

Quaternary time; solid line where accurately 
located, long dash where approximately located, 
short dash where inferred, dotted where concealed; 

~., 
~ , 

I 
\ . ' .. .. .. . 

query (?) indicates additional uncertainty. Evidence 
4.• · · of historic offset Indicated by year of earthquake. 
· · associated event or C for displacement caused by 

creep or possible creep. 

Aerial photo lineaments (not field checked); based 
- -- · - · - on youthful geomorphic and other features believed 

to be the results of Quaternary faulting . 

6----o 

Speclal Studln Zone Boundarle1 

These are delineated as straight-line segments that 
connect consecutively numbered turning points so 
as to define one or more special studies zone 
segments. 

Source : Cal ifornia Division of Mines and Geology (1982) 

Figure Ja - Explanation for Alquist Priolo Special Studies Zone Map 
5 



 

APPENDIX A.9

File No. A0-2323-S 1 July 17, 1991 

PURPOSE AND SCOPE OF SERVICES 

The purpose of this study was twofold; the first was to identify the geologic conditions and 

evaluate existing potential geologic and seismic constraints at the site. The second purpose was to 

provide recommendations for site development from an engineering geologic viewpoint. This 

study included the following scope of work: 

1. Research, review, and evaluate data from published and unpublished geologic and 

geotechnical reports; 

2. Discussions with representatives of the City of Hollister, the California Division of Mines 

and Geology (CDMG), and the U.S. Geological Survey (USGS); 

3. Study of a series of aerial photographs of the site and vicinity; 

4. Excavating, shoring, cleaning, and logging approximately 148 lineal feet of trenches; 

5. Geologic analysis of field and office data; and, 

6. Preparing this report, along with appropriate graphics and including the findings of th.e 

study and recommendations for development of the proposed building sites. 
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GEOLOGIC SETTING 

The "600-block" properties are situated within the Hollister Valley. The valley boundaries are the 

Pajaro River on the north, the mountains of the Gabilan Range on the west, the Diablo Range on 

the east, and the juncture of the Gabilan and Diablo Ranges on the south. The Gabilan Range 

consists of late Cretaceous age granitic rocks and metamorphic rocks, including marbles, quartzite, 

and schist (Compton, 1966). Overlying the granitic rocks is a series of Oligocene to middle 

Miocene age sandstones and shales (Allen, 1946). The Diablo Range consists of Jurassic

Cretaceous age sandstones, limestones, volcanic rocks, and metamorphic rocks which are part of 

the Franciscan Complex. Associated with the Franciscan rocks are metamorphic rocks of the 

Gabilan Range which include marble, dolomite, quartzite, and schist. Upper Cretaceous age 

sandstones, shales and conglomerates overlie the Gabilan metamorphic rocks and Franciscan rocks 

(Page, 1966). 

The geologic structure of the Hollister area and the Gabilan and Diablo Ranges is strongly 

influenced by the active San Andreas and Calaveras faults. These faults strike northwest and are 

characterized by a combination of strike-slip and reverse displacement. The San Andreas and 

Calaveras faults are steeply southwest-dipping shear zones that separate Jurassic-Cretaceous 

Franciscan basement rocks from Cretaceous granitic basement rocks. The Calaveras fault branches 

off from the San Andreas fault approximately 8 miles south of Hollister (see Figure 4). 

Several periods of movement on the San Andreas and Calaveras faults occurred in the Hollister 

area, causing uplift of the mountains bordering the valley. The combination of faulting and folding 

resulted a structural basin which was a seaway during the late Miocene to Pliocene (Allen, 1946). 

During Pliocene and Pleistocene time, extensive floodplain deposits known as the San Benito 

Gravels were deposited in the valley (Kilburn, 1972). During the Pleistocene, subsidence in the 

Hollister Valley due to tectonic activity resulted in deposition of a series of sands, silts, and clays 
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lEXlPJLAN A 1rli ON 

Geologic Units 

Q g- Stream gravel and sand (Holocene) 

Qa- Alluvium (Holocene) 

Qoa- Older alluvium: terrace deposits (Pleistocene) 

QTs- Santa Clara Formation (Pliocene-Pleistocene) 

Tn- Non-marine sedimentary rocks: greenish gray to 
rarely reddish claystone, siltstone and interbedded 
friable buff-gray sandstone 

Symbols 

Contact 

Fault: dashed where indefinite or inf erred, dotted 
where inferred and concealed. Horizontal 
displacement designated by parallel arrows 

Axis of fold (anticlinal): arrow indicates direction 
of plunge · 

Figure 5a - Explanation for Regional Geology Map 
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over the San Benito Gravels (McMasters and others, 1987). These deposits are interpreted as 

Pleistocene and Holocene age lake deposits (Jenkins, 1973) or as a group of shallow, short-lived 

lakes in a fluvial environment (Hoose, 1986; McMasters and others, 1987). Holocene activity 

consists mostly of down-cutting by the San Benito River and mass wasting of upland areas by 

landslides and erosion. The regional geology is depicted on Figure 5. 

Faultin~. Hollister Area 

An important structural element in the Hollister area is the Calaveras fault system. Several 

branches of the Calaveras fault have been mapped in the Hollister area and are shown on Figure 4. 

The main branch is referred to as the "West Branch" by Bryant (1979). The West Branch has 

documented creep activity, producing at least 13 inches of right-lateral slip (Rogers and Nason, 

1971). In addition, there was at least 5 mm (1/5-inch) of observed slip along the West Branch as a 

result of sympathetic movement during the Loma Prieta earthquake (McClellan and Hay, 1989). 

McClellan and Hay (1989) did not study the East Branch, as they stated that it is inactive. 

The East Branch was mapped based on geomorphic evidence at Park Hill at the north end of 

Hollister and on a hill south of Hollister with a benchmark elevation of 668 feet. The fault was 

inferred between these localities based on a groundwater offset (Ellis, 1952; Kilburn, 1972) and 

subtle west-facing scarps (Bryant, 1979). The East Branch is mapped approximately 150 feet east 

of the "600-block" site and is considered active by the CDMG (Bryant, 1979) based on offset 

bedding in trenches excavated by Leighton and Associates (1974) and Woodward-Clyde and 

McClure & Messinger (1968). 
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METHODS OF STUDY 

Literature and Map Review 

As part of our study, we reviewed reports and maps pertaining to the site and vicinity. Most of the 

published geologic information on this area is preliminary in nature, and is based on 

reconnaissance techniques and extrapolation of data. 

The regional geology was mapped by Taliaferro (1948). Taliaferro's map shows the Calaveras 

fault north and south of Hollister, but does not have a symbol depicting a location of the fault 

within downtown Hollister. An eastern branch of the Calaveras fault was mapped by Ellis (1952) 

based on an offset blue clay layer noted on well logs. The blue clay is offset across the East 

Branch of the Calaveras fault by approximately 50 feet with the west side up. The wells were 

spaced hundreds of feet apart with some wells "a few hundred feet on each side of the fault in a 

few places" and approximately "30 to 40 feet of offset" of the groundwater table (William C. Ellis, 

oral communication, May 1991). 

Detailed mapping of the Calaveras fault within Hollister was performed by Rogers (1967). Rogers 

mapped the main (west) branch as a right-lateral strike-slip fault which exhibits active creep. The 

eastern branch of the Calaveras fault in downtown Hollister was mapped using a symbol that 

denotes uncertainty of existence and/or location by Rogers and others (1968). They show this to 

be a high-angle fault with the west side upthrown. The East Branch of the Calaveras fault was 

trenched by Woodward-Clyde & Associates and McClure & Messinger (1968) at a site 

approximately 3/4-mile south of the "600-block" properties. They stated, "Evidence was found, 

and which could possibly be construed as indicating the presence of a fault trace, consisted of 

several small clay seams and slickensided planes. These did not extend to the ground surface." 

Woodward-Clyde (1978) reviewed this 1968 study and concluded that the seams could have been 

due to other causes such as shrinkage cracks, lurch cracking, or liquefaction. They postulated that 
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the most likely interpretation was that these features could be considered to be conjugate shears and 

tension fractures developing in a fault zone. 

Rogers and Nason (1971) examined streets and other man-made structures in Hollister for 

evidence of fault displacement. They concluded that the main branch of the Calaveras fault 

exhibited active creeping movement. The subsidiary branches of the Calaveras fault in Hollister 

were considered by Rogers and Nason (1971) to be, " ... presently dormant because they do not 

show consistent evidence of curb or sidewalk: offset." and" ... local subsidence features were more 

abundant and extreme along the traces of the inferred dormant faults than elsewhere." Kilburn 

(1972) indicated a groundwater offset of approximately 20 feet with the east side up across the 

West and East Branches of the Calaveras fault based on well data. 

Jenkins (1973) studied the Quaternary deposits in the Hollister Valley and concluded that a large 

lake (Lake San Benito) covered much of Hollister during the Pleistocene time period. The 

Hollister area was remapped by Rogers (1973) and Dibblee (1975). They showed the East Branch 

of the Calaveras fault, but did not identify the relative sense of fault movement. Leighton and 

Associates (197 4) observed offset units in an exploratory trench along the East Branch of the 

Calaveras fault on hill 668 (approximately 2 miles south of Hollister). As part of the State fault 

evaluation program, CDMG (1974) considered the East Branch of the Calaveras fault as 

sufficiently active and well-defined to be included within an Alquist-Priolo Special Studies Zone. 

Bryant (1979) remapped the East Branch of the Calaveras fault approximately 200 feet west of the 

location shown on the 1974 Special Studies Zone map. The latest revision of the Special Studies 

Zone map (CDMG, 1982) incorporates Bryant's modifications. 

Site-specific investigations by Terratech (1974, 1976, 1977) within the East Branch Special 

Studies Zone reported no evidence of faulting. These studies relied on magnetometer traverses and 

drilling. and did not use exploratory trenching. Other workers have located the East Branch of the 
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Calaveras fault in Hollister area. Terratech (1978) trenched the fault on the east side of Park Hill, 

approximately 1/4-mile north of the site. The fault was described on a trench log as consisting of 

"slickensided striated surfaces on siltstone, fault plane 7 N65°W, dip 59°N". The log further 

discusses fault-like features as shears (up to 1" wide) on either side of the fault plane oriented 

N0°E, 87°N". Calcium carbonate (caliche) was described as present along the fault plane. 

Bay Soils (1981) described the fault as, " ... a subtle change in the bedding of silt was noted in 

Trench No. 1, near the location of the other anomalous factors. This consisted of an upwarping of 

the bedding from horizontal to 10° to 15°". Earth Systems Consultants (1985) delineated the fault 

based on, "A gradual vertical material boundary" with dissimilar horizontal beds on either side of 

the boundary. 

Terratech (1987) stated, ''All of the trenches exposed evidence of apparent vertical displacement" 

Units are vertically offset by "about 1-1/2 to 3 feet" along near-vertical discontinuous clay seams 

with the east side up. The strike of faults in the trenches varied from N-S to N40°E, with steep 

dips to the east and west. J.V. Lowney & Associates (1990a, 1990b) interpreted," ... abrupt 

offset of laterally continuous beds, abrupt monoclinal folding of sediments and convoluted 

bedding.,, as evidence of faulting. 

Applied Soil Mechanics (1991a) located a fault on a property within East Branch Special Studies 

Zone approximately 1/4 mile south of the downtown area. The fault is characterized by, " ... 

steeply dipping to near-vertical, NNE to NNW-striking fractures .. . in filled with loose, fine

grained sand . . .. Th.in continuous clay layers and entire stratigraphic units are disrupted and offset 

in this zone. The maximum vertical offset along the fractures was approximately 21 inches . .. " 

Applied Soil Mechanics has recently excavated several trenches across the mapped trace of the East 

Branch of the Calaveras fault in downtown Hollister. Features similar to the well-defined faulting 
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in trenches studied by Terratech (1978, 1987) and Applied Soil Mechanics (1991a) were not 

observed in the downtown area. The locations of these earlier studies are shown on Figure 6. 

Aerial Photom,pb Interpretation 

We studied aerial photographic stereo pairs taken of the Hollister area from 1967 to 1990. The 

following aerial photographs of the site and vicinity were used in this study: 

Dam Approximate Scale ~ Source 

May 1967 1:20,000 black and white USDA 

May 1980 1:40,000 black and white USDA 

April 1985 1:31,680 black and white WAC 

July 1987 1:33,600 black and white PAS 

June 1989 1:31,680 black and white WAC 

August 1990 1:12,000 black and white PAS 

These photographs were studied for geomorphic evidence that could indicate active faulting. 

Faults typically appear on aerial photographs as a linear features with tonal differences on either 

side. These differences could be related to changes in soil and rock type, vegetation, groundwater 

levels, or bedding characteristics. Lineaments are sometimes associated with topographic features 

characteristic of fault zones such as linear and shutter ridges, sag ponds, springs, and offset 

drainages. 

Within the downtown area, the aerial photographs were of limited use since development predates 

historic photography. Outside of town, a distinct northwest-trending lineament was seen on the 

aerial photographs where there is a narrow band which is lighter in color than the surrounding area 

in an orchard near Prune and Hawkins Streets. This lineament coincides with the mapped trace of 
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the East Branch of the Calaveras fault (Bryant, 1979). The ground slope is not interrupted by the 

lineament on the air photos. Also, rows of trees in the orchard crossed by the mapped fault are not 

offset, indicating that fault creep displacement has not occurred since the orchard was planted. At 

Park Hill at the north end of town, and at hill 668 south of town, geomorphic evidence of faulting 

is indicated as topographic benches that are modified by erosion. 

Subsurface Explorations 

As part of this study, approximately 212 lineal feet of exploratory trench was excavated between 

April 15 and May 30, 1991 using a rubber-tire backhoe with a 24-inch wide bucket. The trenches 

were located nearly perpendicular to the alignment of the fault trace mapped by the CDMG (1982). 

The positioning of the trenches was intended to intercept the most likely traces of faults in the area, 

assuming a regional north to northwest trend. The locations of the trenches is shown on Figure 2. 

The trench logs are included in Appendix A. 

The trench designated as ET-1 was located in Brown Alley between San Benito and East Streets. 

Trench ET-1 was approximately 73 feet long, trended N90°E, and was excavated. to a depth of 14 

feet below the ground sulface. Trench ET-2 was located in the City of Hollister public parlcing lot 

at the southwest comer of East Street and Brown Alley. Trench ET-2 was approximately 64 feet 

long, trended N90°W, and was excavated to a depth of 15 feet. In these two trenches, locally 

created saturated. conditions caused the trench walls to cave before they could be logged. Trench 

ET-3 was located on the vacant lot at the southeast comer of San Benito and Sixth Streets. Trench 

ET-3 was approximately 75 feet long, trended N90°W, and was excavated. to a depth of 15 feet. 

After excavating, the trenches were shored and the trench walls cleaned. A system of nails and 

colored flagging was used to mark the various strata. After the trench walls were cleaned and 

flagged, they were logged at a scale of one inch equals five feet. Critical areas were logged at a 
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more detailed scale. The floor and opposite trench wall were also cleaned and examined in these 

areas. The trenches were logged by staff geologist, Brian Papurello. The trenches were observed 

by the supervising geologist, Richard Gorman, and the City Geologist, John Kingsley. 

After the trench logging operation was completed, the trenches were backfilled with 2-sack grout to 

within 5 feet of the ground surface. After the grout had set-up, imported sand was placed and 

compacted over the grout material up to the top of the trench. The sand was compacted using a 

small compactor. In paved areas, asphaltic concrete was used to match the thickness of the 

existing pavement section. 

An exploratory boring was drilled on April 26, 1991 to evaluate the subsurface conditions at the 

proposed trench location on the vacant lot Materials encountered during the drilling indicated that 

nonsaturated soils having adequate consistencies for trenching were present at the proposed trench 

location. The drill hole was logged by staff geologist Brian Papurello After the drilling operation 

was completed, the hole was backfilled with native material. The boring log is included in 

Appendix A. 

Summary of Trench Observations 

In Trench ET-1, the materials were soft and wet. This was due recent heavy rainfall infiltrating 

through open cracks in Brown Alley. The contact between the lacustrine and fluvial deposits was 

at approximately 12 feet below the ground surface and was not offset 

The stratigraphy in Trench ET-2 was similar to that exposed in Trench ET-3. A trash pit 

approximately 7 feet deep and 13 feet long was encountered at the west edge of ET-2. Loose and 

very moist materials caved at four locations and the trench was abandoned. No offset in the 

lacustrine/fluvial contact was observed. 
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In Trench ET-3, the upper 1-1/2 feet consists of silty clay fill with construction debris. A trash pit 

approximately 5 feet deep was also encountered between stations 5 and 27 (see trench log ET-3). 

Below the fill is a 8-1/2 to 9-1/2 foot-thick silty clay unit which is interpreted as a shallow 

lacustrine (lakebed) deposit. This unit had blocky ped structures, and was bioturbated (disturbed 

by plant roots and animals). 

Stratigraphic units exposed in the trenches are nearly flat-laying and are laterally continuous over 

the length of the trenches. Within these units, several types of sedimentary structures (such as 

cross-bedding and channels, etc.) were observed. Medium to coarse-grained sand lenses with 

undisturbed trough cross-bedding were encountered in the silt and sand units. These lenses 

represent infilling of small channels. 

Clayey silt beds approximately 1 to 2 inches in thickness were noted adjacent to the coarse sand 

lenses. These beds are traceable with minimal variation in thickness throughout the length of the 

trench, and are probably a result of waning floodwaters that deposited the coarse sand lenses. 

Locally, these beds undulate within the sand unit. Since the thickness of the sand unit does not 

vary appreciably, the undulation is probably due to either deposition into a shallow channel or 

"soft" (geological sense) sediment deformation. 

Between stations 2 to 3 and 8 to 10 in ET-3 are near-vertical clay seams within the fluvial unit 

which are approximately 1 to 2 inches wide. Thin continuous clay layers below the seams are not 

disrupted or offset. The near-vertical orientation of the seams and the similar composition to the 

underlying clay bed implies that the vertical seams are due to infilling. 

Similar features have been related to prehistoric near-surface ground subsidence in the San Joaquin 

Valley, California (Fig. 37, Bull, 1972). These clay seams are possibly the result of infilling of 

subsidence cracks. Evidence of prehistoric tectonic subsidence is supported by detailed 
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stratigraphic studies combined with radiocarbon dating and fossil pollen correlation techniques 

(McMasters and others, 1987). 

The clay seam could also be explained by deformation of the fluvial materials under saturated 

conditions. Flame structures and load casts are features which result from loading of water

saturated mud layers by overlying sand layers (Boggs, 1987, p. 163-175). Deformation features 

such as flame structures and load casts would be expected in the depositional environment which 

existed in the Hollister area during the late Pleistocene-early Holocene. The presence of lake 

deposits over poorly consolidated fluvial sands, silts, and clays coupled with forces generated by 

large earthquakes on neatby faults would provide a mechanism for this soft sediment deformation. 

The likelihood of active faulting is not supported by the trench data. Features exposed in the 

trenches indicate a fluvial and lacustrine environment which experienced soft sediment deformation 

and regional subsidence. 
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FINDINGS 

Site Geoloe:>: and Geomorpholoe:>: 

Downtown Hollister is underlain by a series of Pleistocene and Holocene age lake and stream 

deposits. The topography is nearly flat. At Sixth Street near Dunne Park there are low rises in the 

topography that have been related to active faulting on the main branch of the Calaveras fault by 

Rogers and Nason (1971). Similar features are also present on Hawkins, Hazel, and South Streets 

east of Sally Street. Structures situated along these features do not show the prominent creep

related movement present on the main branch of the fault. The geologic conditions are depicted on 

the Site Plan and Geology Map, Figure 2. A schematic cross-section through the site is included 

as Figure 7. 

Stratlmphy 

There were six stratigraphic units that could be correlated between trenches. The uppermost unit 

extending from the ground surface (excluding pavement and fill) to a depth of approximately 10 to 

11 feet. It consists of a dark olive to dark grayish-brown silty clay. This unit exhibits a blocky 

ped structure and is bioturbated This unit is interpreted as a shallow lacustrine (lakebed) deposit. 

A bulk sample from this unit at approximately 12 feet depth was dated using 14C radiometric 

analysis at 3,720 ± 90 years before present (YBP) (Applied Soil Mechanics, 1991c). This is a 

mean residence time date (MRT), indicating a minimum age for the sample. 

Below the lakebed deposits are a series of deposits which consist of grayish-brown to olive brown 

silty sands, sandy silts, and clayey sands. These units are easily traced and vary from 1 to 2 feet in 

thickness. Faint to distinct trough cross-bedding was visible in the sandy beds. Bedding was 

indistinct in the silty beds. Other sedimentary structures visible included discontinuous coarse 

sand lenses, thin (1/4 to 2-inch) continuous clay layers and clay rip~up clasts, suggesting a fluvial 
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depositional environment. These beds and clay layers were used for stratigraphic correlation and 

were flagged in the trenches. A bulk sample from a thin organic-rich clay bed a depth of 

approximately 17 feet had a mean residence time date of 18,110 ± 190 YBP (Applied Soil 

Mechanics, 1991 b). Assuming relatively continuous deposition, the fluvial sequences encountered 

in the trenches are probably latest Pleistocene to early Holocene in age. 

Groundwater 

Damp to very moist conditions were encountered in the drilling and trenching operations; however, 

free groundwater was not encountered. At the time of this study, central California was 

experiencing the fifth consecutive year of drought conditions. It is possible that during years of 

normal or above normal precipitation, that saturated conditions or perched water tables could 

develop. 
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SEISMICITY 

In assessing the seismic hazards for a given area, it is useful to examine historic records of local 

earthquake intensities. This information is useful for predicting the recurrence of severe shaking in 

an area. Within the historic time, significant earthquakes have severely damaged man-made 

structures over a large part of San Benito County. These include, but are not limited to, the 1906 

M 8.3 San Francisco (Lawson, 1908), 1984 M 6.2 Morgan Hill (Stover, 1984), and the 1989 M 

7 .1 Loma Prieta events. 

Although central California is crossed by numerous faults, several regionally active fault systems 

are most likely to generate earthquakes that could cause damage to the site. These include the 

active San Andreas, Hayward, Calaveras, and San Gregorio fault systems (Hart, 1988), and the 

potentially active Sargent-Berrocal fault (Bryant, 1980). Recent statistical stucties theorize that a 

major earthquake on the Calaveras fault (Oppenheimer and others, 1990) or on the San Francisco 

Peninsula segment of the San Andreas fault (Working Group on California Earthquake 

Probabilities, 1990) will occur. When this major earthquake will occur is not specified by these 

groups. An earthquake on one of these faults will result in strong ground shaking at this site. 

Recently active fault zones have been mapped by the State as part of the Alquist-Priolo Act of 

1972. Under the act (Han, 1988), recently active faults are defined as ctisplaying sufficient and 

well-defined evidence of movement within the Holocene Epoch (about the last 11,000 years). No 

structures for human occupancy are permitted on the trace of an active fault. Unless proven 

otherwise, the area within 50 feet of an active fault is presumed to be underlain by an active fault. 

The Alquist-Priolo definition of potentially active is a fault showing evidence of ctisplacement older 

than 11 ;000 years and younger than 2,000,000 years (Pleistocene Epoch). "Inactive" faults are 

classified as not having been active for at least two million years. 
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Evaluation of maximum earthquakes is a topic with considerable variation. The criteria used within 

this report include maximum credible and probable earthquakes. The maximum credible 

earthquake is defined by the California Division of Mines and Geology (1975) as, 

"the maximum earthquake that appears capable of occurring under the presently 

known tectonic framework. It is a rational and believable event that is in accord 

with all known geologic and seismic facts. In determining the maximum credible 

earthquake, little regard is given to its probability of occurrence, except that its 

likelihood of occurring is great enough to be of concern." 

The maximum probable earthquake is, "The maximum earthquake that is likely to occur during a 

100-year interval. It is to be regarded as a probable occurrence, not as an assured event that will 

occur at a specific time" (CDMG, 1975). 

Table A lists known regionally active faults and their estimated seismic parameters. These 

estimates were generated using the EQFAULT computer program (Blake, 1989) using statistical 

analyses of seismic events reported by Idriss (1987). 
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TABLE A 

ESTIMATED SEISMIC PARAMETERS FOR ACTIVE AND 

POTENTIALLY ACTIVE FAULTS IN THE HOLLISTER REGION 

San Andreas Calaveras Hayward San Gregono- Sargent-
(Northern (Western Palo Colorado Berrocal2 
segment)l Main Trace) 

Distance and 
direction from 16SW 0.5 W 25NW 40SW 8NW 
site (miles) 
Maximum 

. 

credible 8.0 7.0 7.0 7.75 7.0 
earthquake3, 4 
Maximum 
probable 7.5 6.5 6.75 6.75 5.75 
earthq uake3, 4 

Maximum 
credible peak 0.25 g 0.51 g 
ground 

0.13 g 0.12 g 0.27 g 

acceleration3, 5 
Maximum -
probable peak 0.21 g 
ground 

0.47 g 0.10 g 0.06 g 

acceleration3, 5 

1 Defined as extending from San Juan Bautista north to Shelter Cove (Blake, 1989) 
2 Potentially active 

0.15 g 

3 Assumes that the earthquake will occur at a prescribed depth and at the nearest point to the site. 
4 Richter earthquake magnitude 
5 From: Idriss (1987) 
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Primacy EarthQualce Effects 

Fault-Related Ground Rupture - Ground rupture along fault traces can occur during large 

earthquakes, and zones of high ground rupture potential are delineated by governmental agencies. 

The site is within the State Alquist-Priolo Special Studies Zone and the City Seismic Zone for the 

East Branch of the Calaveras fault (CDMG, 1982; Barrett, 1976). 

The data gathered and analyzed (including the trench data and the MRT dates) indicate that there is 

no evidence for an active fault trace to cross the building site studied. Therefore, the potential for 

ground rupture resulting from fault movement at the building site is considered to be low. 

Secondary EarthQuake Effects 

Ground Shaking- Hollister experienced severe shaking during the 1989 earthquake, according 

to local accounts (McCann, 1990). Ground shaking from a seismic event is the primary seismic 

hazard that will have the greatest impact on the proposed development within its design life span. 

Ground shaking can trigger other secondary seismic hazards that are discussed in following 

sections. 

Strong ground shaking is documented for the following earthquakes: 1906 M 8 .3 San Francisco 

(Lawson, 1908), 1983 M 6.7 Coalinga (Stover, 1983), and the 1984 M 6.2 Morgan Hill (Stover, 

1984) and can reasonably be expected in the future. The estimated shaking intensity in the 

Hollister area during the 1989 Loma Prieta event was VII on the Modified Mercalli scale (Plafker 

and Galloway, 1989). Wood and Neumann (1931) define Modified Mercalli VII intensity as, 

"Everybody runs outdoors. Damage negligible in buildings of good design and construction; 

slight to moderate in well-built ordinary structures; considerable in poorly built or badly designed 

structures,· some chimneys broken. Noticed by persons driving motor cars." 
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The Loma Prieta earthquake provided data on ground response in the Hollister area. Three strong

motion seismograph station are located in the Hollister area. These stations record peak ground 

accelerations (PGA), and the data is swnmarized below in Table B. 

TABLE B 

PEAK GROUND ACCELERATIONS RECORDED DURING THE 

OCTOBER 17, 1989 EARTHQUAKE IN THE HOLLISTER REGION 

1 Maley and others (1989) 
2 Shakal and others (1989) 

500NW 

0.25 

1,200 SE 

0.38 

0.20 
Alluvium 

Hollister 
A' rt 

11,000 N 

0 .29 

0.16 
Alluvium 

The PGA is one of the factors involved in designing a structure to resist seismic forces. Using the 

method of Idriss (1987) with the EQFAULT program (Blake, 1989), a maximum probable 

earthquake of M 6.5 occurring on the nearest point of the Calaveras fault could produce a PGA of 

0.47 g at the site. The PGA generated by EQFAULT is an approximate value and does not take 

into account other factors such as depth to bedrock, ground saturation, and topographic 

amplification. For wood-frame structures, the PGA tends to be conservative, and the repeatable 

high ground acceleration (RHGA) is appropriate (Ploessel and Slosson, 1974). For a maximum 

probable earthquake of M 6.5 occurring on the Calaveras fault, the RHGA is 0.31 g. 
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Liquefaction - Soil liquefaction is the loss of soil strength during a significant seismic event. It 

occurs primarily in saturated loose- to medium-dense, fine to medium-grained sands and sandy 

silts. Liquefaction results in rearrangement of the soil particles into a denser condition, resulting in 

localized areas of ground failure. Common types of liquefaction-related ground failure include 

differential settlement and lateral spreading. Secondary ground cracks frequently occur as a result 

of liquefaction-related ground failure and should not be confused with ground defonnation 

resulting from fault rupture. 

No signs of liquefaction such as sand boils were observed in trenches of in the immecliate vicinity 

of the site after the Loma Prieta eanhquake (Plafker and Galloway, 1989; McCann, 1990). The 

native site soils are relatively fine-grained and may be susceptible to liquefaction, if saturated. 

Groundwater was not encountered in the exploratory trenches, and the soils were damp to very 

moist. If the groundwater table were to rise, or if perched groundwater conditions develop, or if 

the near-surface granular material becomes saturated, then the risk of liquefaction is moderate. 

From a geologic viewpoint, the risk of liquefaction in the present environment is considered to be 

low. A geotechnical study is needed to definitively assess the risk of liquefaction. 

Lurching cracks are a variety of ground cracking that could be related to earthquakes. There was 

no evidence seen in the trenches that lurch cracking occurred at this site as a consequence of an 

earthquake. Therefore, the potential for lurch cracking to occur at this site is considered to be 

minimal. 
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CONCLUSIONS 

The conclusions are based on the data gathered and analyzed for this study. 

1. Based on trench observations, we conclude that an active fault does not cross the "600-

block" properties nor is there a fault trace within 50 feet of the project. 

2. In the trenches excavated as part of this study, nearly flat-lying sediments maintain an 

almost constant thickness in the trenches. Laterally continuous stratigraphic units could be 

correlated in the trenches and from trench to trench. No evidence of offset was apparent along 

these marker units. 

3. Two near-vertical clay-filled seams crossed laterally continuous clay and sand beds in 

Trench ET-3. These features are probably due to one of the following geologic processes: infilling 

as a result of ground cracking from subsidence; depositional features such as load casting, flame 

structures, and intrusive clay dikes. 

4. The subject sites can be developed from a geologic point of view. 
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RECOMMENDATIONS 

The subject site is suitable from an engineering geologic viewpoint for the planned building 

reconstruction, provided that the recommendations in this report are followed. 

1 . A soil engineering study should be performed for the proposed new structures. The study 

should address liquefaction potential and associated effects such as differential settlement of 

buildings. The study should also address the possibility of buried features such as old 

foundations, basements, tanks, and trash pits. 

2. The proposed structures should be designed to withstand strong ground shaking. The 

project structural engineer should detem1ine the appropriate method used for seismic design of the 

new buildings. If the structural engineer elects to use the design criteria of the Uniform Building 

Code (1988 edition), we suggest that a seismic zone factor of 0.40 and a site coefficient of 1.0 

(Tables 23-1 and 23-J, respectively) be used. The selection of the appropriate seismic zone factor 

and site coefficient are the purview of the structural engineer. 

3. The trenches for this study have been backfilled using lean grout up to within 3 feet of the 

ground surface with the top 31 filled with clean compacted imported fill. Their position and 

condition should be taken into consideration in the design of the improvements planned for this 

study area. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

1. The recommendations of this repon are based upon the assumption that the subsurface 
conditions do not deviate substantially from those disclosed in the trenches and borings. If any 
variations or undesirable conditions are encountered during construction, or if the proposed 
construction will differ from that planned at the present time, Applied Soil Mechanics, Inc. should 
be notified so that supplemental recommendations can be given. 

2. This report is issued with the understanding that it is the responsibility of the owner or of 
his representative to ensure that the information and recommendations presented herein are called to 
the attention of the project architect and engineers for the project and incorporated into the project 
plans and specifications, and that the necessary steps are taken to see that the contractor and 
subcontractors carry out such recommendations in the field. 

3. The findings of this report are valid as of the present date. Changes in the conditions of a 
property can occur with the passage of time, however, whether they be due to natural processes or 
the works of man, on this or adjacent properties. In addition, changes in applicable or appropriate 
standards occur, whether they result from legislation or the broadening of knowledge. 
Accordingly, the findings of this report may be invalidated, wholly or partially, by changes outside 
of our control. Therefore, this report should not be relied upon after a period of three (3) years 
without being reviewed by an engineering geologist. 

4. This report was prepared upon your request for our services, and in accordance with 
currently accepted standards of professional engineering geology practice. No warranty as to the 
contents of this report is intended, and none shall be inferred from the statements or opinions 
expressed. 

5. The scope of our services did not include any environmental assessment or study for the 
presence or absence of wetlands or hazardous or toxic materials in the soil, surf ace water, 
groundwater or air, on or below or around this site. Any statements in this report regarding odors 
noted or unusual or suspicious items or conditions observed are strictly for the information of our 
client 
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Exploratory Trench No. 1 

Trench not logged due to caving 
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Exploratory Trench No. 2 

Trench not logged due to caving 

AJ 



 

APPENDIX A.9

75 
I 

Fi1e No. ~0-2323-Sl 

~ 70 / 

• 
c;s"' 

E 

1 in. &as Line (Abon don ,ed) 

4in.Se'Wf'r Li n e 
CA.barn<loned ~ 

60' 
I 

50" 
I 

Exp1l 1oratory Trench No.. 3 

45' 
I 

40 .... 
I 

35" 
I 

- N 87°W~ 

30 " 
I 

25 ' 
I 

20" 
I 

15 "' 
~ 

C, • :;- • p 

10" 
1 

0 

July 11, 1991.IJ 

.> .. D • " 

o' 
m 

,c, ca . .;;, . l!I 

o@· ·~ ., - - - ----- ---- ---- ---- 1 .. ,, 

--- - - --- --- --- --- --- o " lr,ash, P i l ( F i 11) -5" 

--- ---=®=--- --- ... . I ------ ----- ---------
® 

--- - - - Recd Br-awn ---- ----- - - - ----- - - - -
_ _ _ ___ __ _ _ __ -_--:::::: ___ ---- ---- ----- -.,,.~-1in. Thick. ~------- - c 1ay Rip-upClast:5-- - - -
--===- --_-_:-_:::=---- __ Or-ganic Zone-- ---_-_-_-_-_____ Cl.YtPkol)==-=--- --------==-- - -- ---- ---- - - -----

- 1Y 

Claryey 
Si It Loyer s. ).,.., _ _ _ _,zo ne of Gav i ng--- Scale : 1i111_::Sn .. 

EXPLANATION OF IJNITS 
~111 creosin g Very Fi.neSm111d 
IFrrod: ion 

Lacus1,rn, d•P:AII••~ 

Un'.Jtl 2: aw. ibtowc1 C2..5'1l' 4J3) silty da)', rdh ibi!I C11~ 11 ird tru::k.) co.ntirwJC1.1s daJk edcfsh-brown (2..5YR 314) 
cb)i layer, moist 11o ve,y mocs'I, S'liif, biiolulba:tN. stia.rp upp6I' and bwer icor.tadls.. 

Ruv11,, dpo11t1: 

Unit 31: lLight owe brown 1{2:SY 514) weG-gradedl medun1 Ix>~ da.yey sard; mo.isl. m&d"rum d'ense. 
·sharp ILl>P8I" and1 gradmi:mal lower c:oo~. 

Unlit .C: l.iJht brownish-gray CZ.SV ~ fine, lo "'181')1 f.irte..g,.-ainadl :silty sanid; moist. loosa. lhin stbpara 
laminati:JBS and fa.inl Cl'OS$-bedding, gradafir:iina1 upper· and sharp l1ot.nl° COflb::ts.. IJldudes c:onlioooos 
lta)!ws of da.y8y :sit lo silty clay. 

lllltlll 5-: V,;q pare lbilow.n flOYiR &GJ very- m e llo ITl8di.J11111rainedl sand; sfigl'11JJ ITX)isl, Wf1!f loose, IToog.h cross
beddin.QI,. sharp upper and lk>w• conliads.. 

Un It &: Owe brown (.2.5°'11' 413) ; moist, sat, incftStind bedding, sllarp Lft)Elr oon'lads. Grades foca.l>t Ix> wry 
l!:ine-sirained sandy silt. Nole: Soil c:ok:il'desi;;ralicns are 

ftrldl Mana (t989~ 

-=-- (~} 

IFi g.ure Al - Log of Exploratory lr.encil 3 



 

APPENDIX A.9

File No. A0-2323-Sl 

117T H SMll'L( LOG I 

IN 

• 1 • 

• 2. 

• 3. 

Drilling supervised by BEP on 4/26/91 

Silty CLAY (CL), dark yellowish brown 
(10YR4/2) medium stiff, moist 

Very soft, very moist, plastic, trace 
very fine sand 

Becomes moist at 8.0 feet 

Silty SAND (SM), pale yellowish brown 
(10YR6/2), loose to medium dense, 
slightly moist, very fine to fine 
grained 

SAND {SP), pale yellowish brown (10YR6/2) 
loose to med. dense, slightly moist, ver 
fine to fine grained, increase silt 
fraction from 11 1 -12 1 

SILT (ML), dark yellowish brown (10YR4/2) 
soft to med. stiff, slightly moist to 
moist, trace of very fine sand, 
occasional ~11 interbeds of moist silty 
Clay 

Figure A2 - Log of Test Boring 1 (0-14 feet) 

AS 

July 17, 1991 

0-Y IIIOtSTUIIC 

O(NSITT COHTUT 
,,. .. ,. % *' ., 



 

APPENDIX A.9

File No. A0-2323-Sl 

ll1"T ~ $Moill'L[ LOO I ......... 
IN 11(), UX.t.TION '*"-,uT ~ 

SAWU 
.._, .. 

14. 

. 15. 1-5 

• 16. 
1-6 

• 17. 

• 18. 1-7 

• 19. 

. 1-8 
• 20. 

Sorin 1 continued 
SI LT (ML), dark yellow. brown (10YR4/2) 
soft to med. stiff, slightly moist to 
moist, trace very fine sand, occas . 
~

11 interbeds of moist silty Clay 

Silty SAND (SM), pale yellowish brown 
(10YR6/2 ), dense, slightly moist, very 
fine to fine grained 

SAND (SP), pale yellowish brown (10YR6/2 
dense, slight ly moist, very fine to 
fine grained 

Silty CLAY (CL), dark yellowish brown 
(10YR4/2) very soft, very plastic, 
saturated to wet 

Boring terminated at 20.0 feet 

*NOTE: ground surface is 2.5 1 -3.0 1 

below street elevation 

~ = Modified California Sampler 

Figure A3 - Log of Test Boring !--continued (14-20 feet) 

A6 

July 17, 1991 

IN· PL AC[ 

D'l'f' MOISTUIIC 

0€11 SI TY CO,, T(ltT 

... ,. '%.., ., 



APPENDIX A.10

DRAFT 

Hugh Riley 
City Manager 
City of Hollister 
375 Fifth St 
Hollister, Ca. 95023 

Dear Mr. Riley, 

KINGSLEY ASSOCIATES 
Oeologists & Oeohydrologlsts 

1595 Jonelyn canyoo Road 
Montecey, CA 93940 

408 3730909 

July 30, 1991 

This letter with the attached map is the suggested proposal for additional geologic work in the city 

of Hollister. The objective of the investigation is to redefine the Alqufst-Priolo Zone along the east 

branch of the Calaveras fault in the downtown area. 

1 SCOPE OF WORK: 

1. Research and evaluate past literature and consultant reports. 

2. Obtain, analyze, and plot water well data from local drillers, Department of Water 

Resources, and U.S. Bureau of Reclamation files to identify the water table and ''blue clay,, depths 

on either slde of the west and east branches of the Calaveras fault zone. 

3. D.d.ll 14 core holes along the proposed profile lines (attached map) with continuous cores to 

a minimum of 30 feet in order to produce a stratigraphic subsurface structure cross-section. The 

core boles should be measured using electric resistivity and/or gamma geophysical logs for 

comparison with the cores and correlation across the fault zone. Each bole should be cased with 

slotted P.V.C., gravel packed and completed with a locked Christy box. The core holes are then 

available for future monitoring activities. The cores should be preserved and stored by the city for 

future study. Laboratory testing of the core samples is not required to meet the objective of this 

investigation. 
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1DAAFT 

4. One inieial trench is n,quired to evaluate the Califomla Department of Mines and Geology 

mapped trace of the east branch on the South Street east of the intersection of South and Sally 

streets (Sec attached map). This trench is cdlical because it will cross a break in slope wh!ch is 

interpreted as a fault scarp along the east branch. Additional trenches can be located from the 

results of the oore hole program. 

Hugh, lhls Jnvestlgation should stmd on it, .own two feet aod not rely on previous, unverifiable 

consultant reports or projooted fault locations (trendology). Also, the trenches should be covered 

and left available for inspection by other geologists studying dte extended Hollister area for about a 

week after the oontracted consultant's aench-logglng and fnteipretation is completed. 

If you havo aoy questions or comments about this please contact me. 

Sinc:erely, 

}WJkWW 
John Kingsley 

Registered Oeologist 

Cert. No. 2987 
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JOH I NG LEY \'i ~ r~ 
Geologjst and Gcohydrologist 

1595 Josselyn Ce,nyon Road 
Monterey, California 93940 

(408)373-0909 

r IJ~ - 8 I 
_J 

March 5, 1993 
CIT\' IH~fJt ,GEr.·s Of-FiCE 

Mr. Hugh Riley, City Manager 
City of Hollister 
375 Fifth Street 
Hollister, California 95023 

Re: Geologic Study of the Machado Property 

Dear Mr. Riley, 

This letter d etails my recommendation concerning the Machado property on 3rd 

Stree t that we discussed in our phone conversa tion on Februa ry 25 , 1993. I 

recommend a geologic fault study for the Machado property be initiated and it be 

independent of those studies done by Applied Soils Mechanics in the downtown area 

during 1990-91. The purpose of a site-specific study on the Machado prop erty is to 

provide verifiable observations concerning faulting as defined by the Alquist-Priolo 

Special Studies Zone Act of 1972 (APSSZ). 

The Machado property is in line with the inferred, northwest "no fault trend" to the 

IOOF site (see Exhibit 1). The IOOF property (Site# 1), was to be trenched as shown 

in the Applied Soil Mech anics, Inc. (ASMI) proposal dated November 1990 (See 

Exhibit 2). However, because data obtained from trenches observed by ASMI at sites 

3,6 and 10 in the downtown fault study, trenches on the IOOF property were deferred 

by projecting the inferred data from those nearby sites where n o fault evidence was 

observed to the IOOF site (see attached ASMI Addendum Letter dated July 12, 1991). 

The Machado site is on the slope of a fau lt-block hill and therefore differs from the 

IOOF site which is on the flat area away from the possible faulting associated with the 

Park Hill uplift. As the Machado property is in the East Branch of the Calaveras Fault 

APSSZ, the regulations of the California Division of Mines and Geology clearly dictate 

1 
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that a geologic fault study is required. 

In addition, below is a quote from my letter to you Quly 30, 1991) outlining a proposal 

for additional geological work in the city (see my attached letter of July 12, 1991): 

"If the city seeks to eliminate and/or modify the Alqulst-Prlolo Special Studies Zone up to Park Hill, I 

suggest a trench tong enough to satisfy the Stare. This additional trench, sited on Third street, should 

supply adequate geological data to detail both site 1 and e>..'tend the fault data to the northernmost edge of 

the bulldable area in town." 

If another geologic study showed no indication of faulting on the north side of the 

Machado property a long the inferred "no fault trend'', then the site would be 

bracketed and support the "no fault trend" concept. At present, this is not the case. 

] ohn Kingsley 
Certification number 2987 

Attachments 

l 
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File No. AP-1179 EXHIBIT l 
November 13, 1990 
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Hugh Riley 
City Manager 
City of Hollister 
375 Fifth St 
Hollister, Ca. 95023 

Dear Mr. Riley, 

KINGSLEY ASSOCIATES 
Geologists & Geohydrologists 

1595 Josselyn Canyon Road 
Monterey. CA 93940 

408 373 0909 

July 12. 1991 

I recently reviewed the Fault Study (sites 1,3-6 and JO) submitted to the City of Hollister by Applied 

Soil Mechanics and suggested some revisions for the final report. I judge the final report is complete and 

meets the objectives of the Alquist-Priolo requirements for properties the investigated with the exception of 

site L I discussed this omission with the Applied geologists, Lew Rosenberg and Rick Gorman. They agreed 

the write an addendum presenting the rationale for not trenching this site. 

The interpretation by Rick Gorman is satisfactory if the trend of the Calaveras Fault is consjstent with 

the now known fault informa~on secured from the trench studies completed to date. The trace of the east 

branch of the Calaveras Fault, as mapped by the California Division of Mines and Geology in the city, lies 

about one block east of site I. 

If the city seeks to eliminate and/or modify the Alquist-Priolo Special Studies Zone up to Park Hill. I 

suggest a trench long enough to satisfy the State. This additional trench, sited on Third street, should supply 

adequate geological data to detail both site 1 and extend the fault data to the northernmost edge of the 

buildable area in town. 

As you are aware, I reviewed the geology in each trench with the Applied geologists wbile the 

trenches were open. I state with certainty that no evidence for faulting was observed in any of the trenches 

included in this report. 

Respectfully submitted, 

John Kingsley 

Certification number 2987 

cc: Chris Reyes 

Lew Rosenberg 

Rick Gorman 
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APPL JED SOJL NECHANJCS ADDENDUN LETTER 

File No. A0-2280-Sl 

City of Hollister Redevelopment Agency 
375 Fifth Street 
Hollister, CA 95023 

Attention: 

Subject 

Mr. Hugh Riley, City Manager 

Sites 1, 3-6, and 10: 
City of Hollister, California 

July 10, 1991 

ADDENDUM LETTER TO FAULT STUDY DATED JUNE 12, 1991 

Gentlemen: 

At the request of the Reviewing Geologist, Mr. John Kingsley, we have written this addendum 
letter to the Fault Study for the subject properties. Mr. Kingsley asked that we explain our 
rationale for not trenching Site 1 (I.0.0.F and Caputo Printing Building) of the downtown fault 
study. The following comments explain our basis for this decision. 

In our proposal, we originally planned on trenching Site 1. An exploratory trench was not 
excavated on or adjacent to Site 1 as part of this study. However, additional trenches were 
excavated during the downtown fault study (ET-5 on Site 2, ET-5 on Site 10, and ET-5 and ET-6 
on Site 8). The additional exposures provided by these trenches revealed no indication of faulting. 
In addition, Terratech excavated two exploratory trenches in 1985 on the J.C. Penney property 
which borders the east side of Site 1. Terratech reported no indication of faulting in these trenches. 

Considering the north-northwest strike of the East Branch of the Calaveras fault, evidence of 
faulting extended across Site 1 would have been observed in the above mentioned trenches 
excavated as part of this study and Terratech's 1985 study. Based on the data gathered in this 
study and the known structure in the area, it is unlikely that an active fault trace crosses Site 1. 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

Written by: 

Lewis Rosenberg 
Project Geologist 

Copies: 1 to Addressee 
1 to City of Hollister Redevelopment Agency 

Reviewed by: 

Richard T. Gorman, C.E.G. 1325 
Consulting Geologist 
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TELEPHONE (408) 636-4300 

Memorandum 

375 FIFTH STREET 

HOLLISTER, CALIFORNIA 
95023 

April 29, 1994 

' 

To: Barry Johnson, Hollister Redevelopment Agency 

From: Tom Barry, Building Director ~ 

FAX (408) 636-4310 

Subject: Earthquake Fault Studies: Hollister Downtown Area 

Details: 

In late 1990, or early 1991, the Hollister Redevelopment Agency 
contracted with Applied Soi 1 Mechanics, Inc. to perform a fault 
study of the Hollister Downtown Business District area . City 
Administrators recognized the need to properly evaluate the entire 
downtown area so as to provide a clearance for post- Loma Prieta 
reconstruction with respect to properties located within the 
Special Studies Zone as delineated by the State Geologist. 

In June and July of 1991, fault study reports were provided by 
Applied Soil Mechanics , Inc. to the City for i ndividual sites 
scattered throughout the downtown area . 

Approximate ly four months ago, I r eiterated my concern to both 
Chris Reyes and Hugh Riley that, to the best of my knowledge, the 
reports had not been "consolidated" to cover a single large 
downtown area as was the original intent. Without such an 
amendment, the property owners of parcels in the downtown t hat were 
not a part of the specific test sites would likely be required to 
pay for the costs of an independent costly fault study as a 
prerequisite to new development. This situat ion is likely sometime 
in the near future for some areas that are vacant due to fire. 

I was made to assume that t he process of cons o lidating the study 
area was being accomplish ed . However, as of this writ ing, I have 
not seen any evidence supporting a single study area, such as a map 
or written documentation. 

Please pursue this matter at your earliest convenience . If the 
revision has occurred, this department needs to have copies of all 
documentation in order to process building permits on the affected 
sites . 

cc: Stanley Hall 
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IN'.rEa:..tOJ:--;,J:,----,,ICE MEMORANDUM 

DATE: May 12, 1994 

TO: Stanley H. Hall, Interim City Manager 

FROM: Barry Johnson, Redevelopment Program Manager 

SUBJ: EARTHQUAKE FAULT STUDIES 

In reference to the attached letter, I contacted the consulting 
firm Applied Soil Mechanics, Inc. a.k.a. Earth Systems and found 
that a consolidated report had never been ordered. 

I will be meeting with their local engineer next week to discuss 
pursing this issue. I'll inform Tom Barry of the meeting for his 
attendance if necessary. 

BJ/asl 

cc: Torn Barry 
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Barn· fohmon 
Citr· of Hollister 
37) Fifth St. 
Holli.5ter, Ca. 95023 

Dear Ylr. Jo!U1.5on. 

k NGSLEYASSOCIA ES 
Consulting Geologists and Hydrogeologists 

1595 Josselvn Canvon Road 
Ylonterev, Califon1ia 93940 

e,:i'OS) 373-0909 

Ylay 27, 1994 

In re3pon.;e to our rr.eetini liut week, rm aubmitti.ng ti. not to exceed, propo3D.l for th<! revi<lw of the geologic 

fault investigation outlimid by Ri.::k Gorman of Earth Systems Consultants. Toa calculations are.! d;!!iVed from 

those ii1ew-red in the srring of 1991. 

My consulting fae is $75.00\hour. 

I e!stimate 120 hours for the entira raview process distribut<.!d as follows: 

1. Five trench inspection visits. 

2. R.eview and m1dy of the EMth SynemJ Comultant~ rerort. 

~. Preparation of the reviewed report 

4. Yleetings and consultation;; with the City of Hollister andior 

Euth Syste1ru Consultants 

80 how-s 

15 houn 

10 how-s 

15 how-s 

Total estimated 120 hours 

Xot to exceed proposal is $9,000.00 

I understand that I am to bill the city monthly beginning June L 1994. 

Re,;rectiully ,;ubmitted, 

Jeoh,, K:,..e,.,le.·:: 

Jolm Kingsley 

License # 29S7 

Please con:ipleto:i this agreement and rettun a copy to Kingsley Associate,;. 

I have r2ad and und.:!rstanct tl12 attached lett2r of agre2ment and agro,:! to the term5 and condition,; set forth 

within. 

X,uue: ___ _ 
Signature: ________________ _ 

Date:_·----·----·----
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PROPOSAL FOR 
ENGINEERING GEOLOGY SERVICES 

and 
GEOLOGIC FAULT TRENCHING 

for 

THE CITY OF HOLLISTER 
HOLLISTER REDEVELOPMENT AGENCY 

HOLLISTER, CALIFORNIA 

submitted by 

EARTH SYSTEMS CONSULTANTS 
NORTHERN CALIFORNIA 

JULY 15, 1994 

Copyright © Earth Systems Consultanls NorLhcrn California 
All Righls Reserved 
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Earth Systems Consultants Northern California 
A Member of The Earth Systems Group 

400 Park Center Drive Ste. 7 ° Hollister, CA 95023 • (408) 637-2133 • FAX (408) 637-0510 

July 15, 1994 

Hollister Redevelopment Agency 
Attn: Mr. Barry Johnson, Program Manager 
375 Fifth Street 
Hollister, CA 95023 

SUBJECT: Proposal for a Geologic Fault Summary Report and Additional Fault 
Trenching 

Dear Mr. Johnson: 

Earth Systems Consultants Northern California is pleased to submit this proposal to provide 

engineering geology services for the City of Hollister. We understand that the City of Hollister 

wishes to further define the trace of the East Branch of the Calaveras Fault with respect to the areas 

slated for future redevelopment. We are proposing a two-fold approach for this project. The first 

phase will be to consolidate the existing reports prepared by this firm for the properties extending 

from Fremont Way to South Street. This \\'ill aid in achieving the City's objective of having one 

reference document that addresses existing information regarding the fault's impact upon the 

redevelopment area. The second phase will be to perform additional investigative work to 

determine if the fault is present within distances that would affect the remaining redevelopment 

areas. 

The proposed project team will be the same as that assigned to the earlier phases of the work. As 

Lhey are already familiar with the area, the geologic features, and the background of the project we 

feel that we can provide efficien_t and cost-effective services for these phases of the project. 

Thank you for your consideration of our firm for this project. We trust that this proposal 

adequately presents our capabilities, proposed approach, and our interest in the project. Please feel 

free to contact the undersigned if you have any questions or if we can be of service in any way. 

Sincerely, 

EARTH SYSTEMS CONSULTANTS 
NORTHERN CALIFORNIA 

/j 

~ $.~ Jv.p. 
Craig S. Hill, Vice Presidem 

Doc . .:\\,.: 9406-007.PRP 
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SECTION 1 

BACKGROUND 
AND PROJECT 
APPROACH 

Phase I will consist of a 

geologic fault summary 

report., Phase II will 

consist of performing a 

fault investigation. 

f--;'o//ister 

Fiedevelopment Agency 

The Calaveras Fault is an active fault that extends through the 
City of Hollister, California. As part of the State fault 
evaluation program, the California Division of Mines and 
Geology (CDMG) defined the East Branch of the Calaveras 
Fault as sufficiently active and well-defined to be included 
within an Earthquake Fault Zone (formerly known as an 
Alquist-Priolo Special Studies Zone). State law prohibits 
construction of habitable buildings within 50 feet of an active 
fault. To determine if the fault crosses within 50 feet of a 
proposed building site, exploratory trenches are generally 
excavated within the proposed building site (and extending 50 
feet beyond the building footprint) under the supervision of an 
engineering geologist experienced in fault investigation. Our 
firm, Earth Systems Consultants (formerly Applied Soil 
Mechanics), has conducted several such investigations for the 
Hollister Redevelopment Agency. These included properties 
extending from Fremont Way to South Street. In the areas 
investigated for the City, no traces of the fault were found. 

Based upon our meeting with the City of May 20, J 994, we 
understand that the City wishes to further define the trace of 
the fault with respect to the areas slated for redevelopment. As 
separate reports were issued for each of the properties 
previously investigated by this firm, the first phase of our 
work would involve compiling the information into a single 
report that specifically addresses the impact of the fault's 
presence (or absence) on the proposed redevelopment areas. 
This compilation of existing information will be augmented by 
probablistic analysis of significant faults located within a 100--
mile radius of the City of Hollister. The second phase would 
be to conduct further physical exploration of the remaining 
redevelopment areas to determine if the presence of the faull 
will affect redevelopment plans. 

The same project team that performed the earlier investigations 
will be assigned to this project. The team will be led by 
Richard Gorman, chief geologist, and Craig Hill, project 
engineer. Field support will be provided by staff geologists 
Brian Papurello and Craig Harwood. 
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SECTION 2 

PROPOSED 
SCOPE OF WORK 

f---io!lister 
Redevelopment Agency 

Phase 1: Geologic Fault Summary Report 

The previous fault study reports will be reviewed and the 
information will be summarized into a single report. The 
report will include discussions of regional geology, local 
geology, and seismicity. The significant faults located within a 
100-mile radius of the City of Hollister will be listed, included 
with their activity levels and their significant structural 
characteristics. The faults will be analyzed using a computer 
program to estimate their maximum probable ground 
accelerations. A probabilistic earthquake analysis will also be 
performed. Based upon the results of the analysis and the 
information contained in the earlier reports, conclusions will be 
developed with respect to the impact of seismic activity upon 
the City of Hollister's redevelopment area. If possible, zones 
within the redevelopment that should be considered as 
excluded from the Earthquake Fault Hazard Zone will be 
established. Figure 1 presents the areas where the presence of 
faulting has been cleared. These areas are based on the 
previous fault investigations. 

Phase II: Geologic Fault Investigation 

As only a portion of the City's redevelopment area located 
within the Earthquake Hazard Zone has been investigated, 
additional subsurface exploration will be necessary to assess 
the fault's impact upon the remaining areas. We estimate that 
four fault rrenches totaling approximately 1,000 lineal feet will 
be required. The depths of the trenches will be about 15 feet 
below street elevation. The proposed trench locations are 
shown on Figure 1. 

The trenching will be conducted under the supervision of a 
registered engineering geologist, who will log the materials 
and structural elements encounter_ed in the trench and evaluate 
the trench for evidence of the faulting. It will be the 
resposibility of the City of Hollister to provide a dump truck 
and driver to haul away and dispose of the trench spoils during 
trench excavation operations. This proposal also assumes that 
the City of Hollister will also provided an additional 
laboror/trench spotter to aid in the trenching operations and 
general site safety. Following completion of the evaluation, 
the trenches will be backfilled with slurry (a two-sack grout 
mix), or a controlled density backfill, to finish subgrade 
elevation. Placement of aggregate base and repaving of the 
street will be the responsibility of the City of Hollister. 
Backfill material will be supplied by San Benito Supply, and 
this proposal assumes that the backfill supplier will invoice the 
City of Hollister directly for backfill material costs. 
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PROPOSED 

SCOPE OF WORK 

(Continued) 

Hollister 
Redevelopment Agency 

A report \Vill be prepared that discusses the findings of the 
fault investigation. Based upon the results of the investigation, 
conclusions will be developed with respect to the presence or 
absence of the fault in the redevelopment area. If possible, 
zones within this portion of the redevelopment that should be 
considered as excluded from the Earthquake Fault Hazard 
Zone \Vill be established. 
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SECTION 3 
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Engineers, 

0 SA and CCRL. 

f-foflister 
Redevelopment Agency 

Earth Systems Consultants has been operating since 1969 and 
has a geographic distribution that spans the State of California. 
This structure allows us to integrate the advantages of local 
knowledge of geotechnical and geologic conditions, with the 
broad base of professional and technical personnel available 
through a large consulting organization. As Earth Systems 
Consultants includes affiliated divisions of similar structure 
and expertise, the needs of a particular project can be fully 
addressed from project inception through completion of 
construction, regardless of its location. Each investigation is 
conducted under the direct supervision of a registered engineer 
or geologist. This degree of involvement allows us to 
thoioughl); address the aspects of a project at the early critical 
stages. Assessment of the potential for hazardous substances 
can be combined with evaluations of geotechnical and geologic 
aspects, thus providing a complete evaluation of the site. 

\Ve were selected by the State of California Department of 
Transportation as their District 5 (San Luis Obispo, San 
Benito, Santa Barbara, Monterey, and Kern Counties) 
geotechnical and materials testing consultant. The California 
Office of Project Development and Management also selected 
us as their geotechnical consultant for the Central Coast 
region. Both of these contracts were recently renewed due to 
these agencies' high level of satisfaction with our services. 
We were also seltcted by the State of California to perform 
geologic studies and preliminary environmental site 
assessments for the State Water Project. Both GTE Mobilnet 
and MCI Communications selected us to perform geotechnical 
engineering investigations for sites across the State of 
California. 

Our laboratories have the capacity to perform hundreds of tests 
upon soils, concrete, asphalt, steel, masonry, and other 
building mate1ials. Tests are conducted by trained technicians 
in strict accordance with ASTM, Caltrans, and other 
appropriate laboratory standards. \Ve have mobile laboratory 
equipment for fill control services and for concrete sampling, 
curing (tank and fog room), compression testing, and asphalt 
concrete testing. Our laboratories have been ce11ified by the 
Army Corps of Engineers (Sacramento District), Office of the 
State Architect (OSA) and Concrete and Cement Reference 
Laboratory (CCRL). Our laboratories are inspected annually, 
and the calibrations are traceable to the National Bureau of 
Standards. 
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Hollister 
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Earth Systems Consultants has consistently provided quality 
geotechnical, geological and environmental services for 
projects such as dams, highways, bridges, airports, military 
installations, hospitals, educational facilities, and single and 
multi-family residential developments throughout California. 
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THE PROJECT 
TEAM 

A1r. Richard T. Gorman, 

chief geologist 

A1r. Craig S. Hill, 

project engineer 

Hollister 
Redevelopment Agency 

Richard T. Gorman is the chief geologist with the fim1 and 
is a registered geologist and a certified engineering geologist. 
He is experienced in all phases of engineering geology from 
project inception, field investigation, data analysis, to final 
compilation and issuance of the completed report, as well as 
post-study consultation. He has conducted numerous large 
scale geologic investigations both with Earth Systems and in 
his previous position with Irvine/Highland Soil Engineering of 
Riverside and Irvine, California. These investigations have 
involved major site specific studies of seismicity, geologic 
hazard, landslides, faults, and coastal bluff retreat. Mr. 
Gorman is responsible for developing and conducting field 
investigations, document research, and report preparation. 
His education consists of a Bachelor of Science degree in 
Geology obtained from California Polytechnic- State 
University, Pomona, California and he is presently a member 
of the Association of Engineering Geologists and the Geologic 
Societv of America. He also was the senior geologist for the 
previous fault investigation for the City of Hollister.~ 

Craig S. Hill Craig Hill is a registered civil engineer and 
manager of Earth Systems Consultants Hollister office. Mr. 
Hill specializes in pre-construction geotechnical investigations 
and site assessments. He obtained his B.S. degree in Civil 
Engineering from California Polytechnic State University in 
San Luis Obispo, California. His project experience in the 
Hollister area includes a geotechnical engineering study for the 
Downtown Parking Structure, a four-story parking garage 
located within an Earthquake Studies Zone; a geotechnical 
engineering study for the Hollister Areawide Sewer Project: 
and a geotechnical engineering study for the Cienega Road 
Realignment. This last project involved evaluation of slope 
stability, pavement design, and drainage facilities. Mr. Hill is 
a member of the American Society of Civil Engineers and the 
Post Tensioning Institute. 
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Brian Papurello Mr. Papurello's assignment for this 
project will be staff geologist. Mr. Papurello has been a staff 
geologist with Earth Systems Consultants since 1990. His 
work includes assisting in geologic and geotechnical 
engineering investigations, including logging of soils during 
trenching and drilling operations; fault investigations; 
evaluation of slope stability; field inspection during 
construction operations; observation and testing during grading 
projects: and inspection of rip-rap placement for creek 
realignment and seawall projects. He obtained a Bachelor of 
Science degree in geology from San Diego State University. 
He also assisted in the previous fault investigations for the City 
of Hollister as a staff geologist and project coordinator. 

Craig S. Harwood will also be a staff geologist for this 
project. Mr. Hanvood has served as a staff geologist on a 
number of projects since joining Earth Systems Consultants in 
1989. His projects have involved geologic hazard assessment, 
landslide and fault evaluation, and distressed residence 
evaluation. Most recently, he worked on several earthquake 
distressed sites in Santa Cruz County. Mr. Harwood obtained 
his Bachelor of Science degree in geological sciences from the 
University of California, Santa Cruz. He participated in 
geologic field mapping in Oregon and Nevada for the U.S. 
Geological Survey, and has co-authored several geologic maps 
as a result. He also assisted in the previous fault investigations 
for the City of Hollister as a staff geologist. 



APPENDIX A.14

SECTION 5 

FEES AND 
INSURANCE 

Hollister 
Redevelopment Agency 

FEES 

Phase I - Geologic Fault 

Summary Report 

Phase II - Fault (Trenching) 

Investigation 

INSURANCE 

$5,100.00 

Earth Systems Consultants maintains general liability 
insurance and professional liability insurance in the amount of 
S 1,000,000. The City of Hollister will be named as an 
additional insured on our general liability policy. 
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Please see attached. 

Resumes of Hollister Redevelopment Agency 
Profoct Team 
Mr. Richard T. Gorman 
Mr. Craig S. Hill 
Mr. Brian Papurello 
Mr. Craig S. Harwood 
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RICHARDT. GORMAN, Vice President 

EXPERIENCE 

March 1989 to Present 
Vice President, Geology Department 
Earth Systems Consultants, Pacific Geoscience Division, San Luis Obispo, California 
Responsibilities: Manages the geology department and conducts studies involving engineering 
geology, seismicity, and hydrology. Areas of expertise include groundwater, fault hazard 
investigations, landslide analysis (including computer-generated slope stability analysis), seismic 
refraction analysis, and mass grading geologic inspection. 

August 1987 to March 1989 
Senior Engineering Geologist 
Buena Engineers, Inc., San Luis Obispo, California 
Responsibilities: Managed geology department and conducted studies involving engineering 
geology, seismicity, and hydrology. 

September 1978 to August 1987 
Project Geologist 
Irvine Soils Engineering, Irvine, California 
Responsibilities: Seismic refraction analysis, percolation testing, managed geology department and 
coordinated geologic projects. \Vorked on projects regarding groundwater, fault hazard 
investigations, landslide investigations, geotechnical preliminary investigations and mass grading 
geologic inspections. 

July 1976 to September 1978 
Soils Technician 
Le Roy Crandall and Associates, Los Angeles, California 
Responsibilities: In charge of grading conu-ol and inspection. 

EDUCATION 

B.S., Geology, California Polytechnic State University, Pomona, California, 1974 

Graduate courses in Geology, California State University, Los Angeles, California 

REGISTRATION AND CERTIFICATION 

Certified Engineering Geologist, State of California, 1986 (No. 1325) 
Registered Geologist, State of California, 1985 (No. 4065) 
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Resume of Richard Gorman 

PROFESSIONAL AFFILIATIONS 

Member, Inland Geologic Society 
Member, Association of Engineering Geologists 
Member, Geologic Society of America 

PROJECT EXPERIENCE 
(as head geologist) 

City of Hollister, fault investigation 
• City of Pismo Beach, bluff erosion study 

Atascadero State Hospital, fault investigation 
Valley Community Hospital, Phase 1 expansion, Santa Maria 
General Hospital Replacement Facility, San Luis Obispo 
Cuesta College Student Center, San Luis Obispo 
Paso Robles Public School District, various schools 
San Luis Coastal Unified School District, various schools 
California Highway Patrol, Arroyo Grande 

~ Unocal Pipeline, Cuesta Ridge, slope stability and monitoring 

page 2 
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CRAIG HILL, Vice President 

September 1991 to Present 
:Manager and Chief Engineer 

EXPERIENCE 

Earth Systems Consultants Northern California, Hollister, California 
Responsibilities: Manages the Hollister office. As such, supervises laboratory testing of 
construction materials and supervises field inspectors and technicians. Authors soils engineering 
reports, develops foundation design criteria and performs foundation evaluations. Inspects 
foundation excavations and reinforced concrete. Prepares estimates, proposals, and contracts. 

1987 to 1991 
Testing and Inspection Engineer 
Earth Systems Consultants Northern California, San Luis Obispo, California 
Responsibilities: Coordinated and supervised field and laboratory operations, supervised materials 
and soils technicians and inspectors. Prepared cost estimates and tracked project budgets. 
Ensured timely completion of construction reports. 

1983 to 1987 
Project Engineer 
Buena Engineers, Inc. (prior to their merger with Earth Systems Northern California) 
Responsibilities: Provided geotechnical engineering services for a wide range of residential and 
commercial developments. Authored soils engineering reports which included foundation design 
criteria, retaining wall design criteria, liquefaction analysis, slope stability analysis, and pile 
capacity analysis. Designed effluent disposal systems. 

1981 to 1983 
Staff Engineer 
Buena Engineers, Inc. (prior to their merger with Earth Systems Northern California) 
Responsibilities: Authored soils engineering reports and project plan reviews under the 
supervision of the project engineer. Produced cost estimates for soils engineering investigations 
and testing and inspection services. Performed drilling operations and logged soil profiles. 

1979 to 1981 
Field Technician 
Buena Engineers, Inc. (prior to their merger with Earth Systems Northern California) 
Responsibilities: Field construction inspection testing of construction materials, preparation of 
construction reports. 
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Resume of Mr. Craig Hill 

EDUCATION 

B.S. Civil Engineering, California Polytechnic State University, 
San Luis Obispo, California, 1981 

REGISTRATIONS AND CERTIFICATIONS 

Registered Professional Engineer (Civil), State of California, 1983, (No. 38234) 

ICBO Certified Special Inspector: Reinforced Concrete, 1985 (No. 58644) 

PROFESSIONAL AFFILIATIONS 

American Society of Civil Engineers 
Post Tensioning Institute 
Society of American Military Engineers 

SELECTED MAJOR PROJECT EXPERIENCE 
(as lead professional engineer) 

Hollister Sewer Main Proiect 
Hollister Parking Garage -
Atascadero State Hospital Warehouse Additions 
River Road Widening, Salinas 

~ Cienaga Road Realignment, Hollister 
Carmel Valley Ranch, Carmel Valley 
Chappell Road Subdivision, Hollister 
American Cooling. Inc., Castroville. California 
Pismo Beach PostOffice, Pismo Be~ch 

" San Luis County Operational Center, Main Jail Expansion, San Luis Obispo 
San Luis Obispo Wastewater Treatment :Plant, San Luis Obispo 
San Benito School, Atascadero 
Sman SMR of California, Inc., Basalt Hill, Stevinson, Kettleman Hills, 
and Joaquin Ridge cell sites 

page 2 
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BRIAN P APURELLO, Staff Geologist 

EXPERIENCE 

1988 to Present 
Staff Geologist and Field Technician 
Earth Systems Consultants Northern California, Hollister, California 
Responsibilities: Authors geologic studies involving landslides, slope stability, distressed 
foundations, and mass grading projects. Drills borings and logs soil profiles. Performs field and 
laboratory testing and inspection of construction materials. Performs special inspection of 
reinforced concrete. 

EDUCATION 

B.S. Geological Sciences, California Polytechnic State University, San Diego, Ca .. 1987 

REGISTRATIONS AND CERTIFICATIONS 

ICBO Certified Special Inspector, Reinforced Concrete, 1989 (No. 62573) 
:NlCET Level II, Associate Engineering Technician (No. 081495) 
Licensed Nuclear Gauge Operator (No. 1266) 

SELECTED MAJOR PROJECT EXPERIENCE 
(as geologist and/or technician) 

0 Hollister Sewer Main Project, Hollister, CA 
Cienaga Road Realignment, Hollister, CA 
Sally Street Renovation, Hollister, CA 
Hollister Earthquake Fault Study, Hollister, CA 

e Sunnyslope Villages, Hollister, CA 
American Cooling, Inc., Castroville, CA 
Chr:istopher Estates, Hollister, CA 

.. Smart SMR of California, Inc., Basalt Hill, Stevinson, Kettleman Hills, 
and Joaquin Ridge cell sites 
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CRAIG HARWOOD, Staff Geolooist 

EXPERIENCE 

1989 to Present 
Staff Geologist and Field Technician 
Earth Systems Consultants Northern California, Hollister, California 
Responsibilities: Authors geologic and soil engineering studies involving landslides, slope 
stability, distressed foundations, and mass grading projects. Drills borings and logs soil profiles. 
Performs field and laboratory testing and inspection of construction materials. 

EDUCATION 

B.S. Geological Sciences, University of California, Santa Cruz, California, 1987. 
A.A. Physical/Natural Sciences, Cabrillo Community College, Aptos, California, 1983. 

REGISTRATIONS AND CERTIFICATIONS 

Licensed Nuclear Gauge Operator, (No. 12535) 
OSHA 40 Hour HazJMat Training (in progress) 

.. 

SELECTED MAJOR PROJECT EXPERIENCE 
(as geologist and/or technician) 

Hollister Earthquake Fault Study, Hollister, CA 
Hollister Sewer Main Projects, Hollister, CA 
Hayward Fault Study, Hayward, CA 
Paramounts Great America Theme Park, Santa Clara, CA 
Sony Western Regonal Headquarters, Santa Clara, CA 
Milpitas Underground Sewer Utility Project, Milpitas, CA 
Cabrillo College Geologic Evaluation, Aptos, CA 
Sky Valley Development, Vallejo, CA 
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Please see attached. 
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CLIENT REFERENCES 

City of Hollister, Engineering Department, Jim Perrine/Clint Quilter375 5th Street, 
Hollister, California, 95023, (408) 636-4340. 

County of San Benito, Public Works Department, Max Bridges, 3220 Southside Road, 
Hollister, California, 95023, (408) 637-3725. 

MH Engineering Company, Brian Curtis, 225 6th Street, Suite B, Hollister, California, 
95023, (408) 637-2133. 

San Benito Engineering and Surveying, Inc., Dan Weatherly, 502 Monterey Street, 
Hollister, California, 95023, (408) 637-2763. 

City of Hayward, Building Inspection Division, Robert Bauman, 25151 Calwilter Road, 
Hayward, California, 94545-2731, (510) 293-8675. 

County of San Mateo, Planning and Building Division, William R. Rozar, 590 Hamilton 
Street, County Government Center, Redwood City, CA 94063, (415) 363-4016. 

City of San Bruno, Mary Jo Dutra, 567 El Camino Real, San Bruno, CA 94066, (415) 
877-8874. 

Daily City, Carlos DeMelo, 333 - 90th Street, Daily City, CA 94015, (415) 991-8033. 

City of Loas Gatos, Ronald S. Gruenwald, P.E., One North San Antonio Road, Los 
Altos, CA 94022; (415) 948-1491. 

City of Fremont, Public Works Department, Richard Asimus, City Engineer, 39550 
Liberty Street, Fremont, CA 94537-5006, (510) 494-4670. 

County of Santa Clara Housing Authority, Kathy Elright Robinson, 505 W. Julian Street, 
San Jose, CA 95110, (408) 275-8770. 

South County Housing, Cynthia Bokura, 7477 Carmel Street, Gilroy, CA 95020, (408) 
842-9181. 
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B,UTV Jolm;;on 
Citv · of Hollister 
37;:; Fifth St. 
Hollister, Ca. 95023 

Dear :\fr. Johnson. 

k NGSLEVASSOCIA ES 
Consulting Geologists and Hydrogeologists 

1595 Josselvn Canvon Road 
:.v1onterev. California 93940 

(4.08) 373-0909 

May 27, 1994 

In re.,porne to our meeting la3t ,veek, I'm 3ubmitting a not to exceed, propo3al for the review of the geologic 

fault investigation outlined by Rick Gorman of Earth Systems Consultants. The calculations are derived from 

those il1cw-red in the spring of 1991. 

My consultil1g fee is $75.00\hour. 

I estimata 120 hours for the entire review process distributed as follows: 

1. Five trench inspection visits. 

2. Review and 3tudy of the Emth .'Sy3tem3 Comultant, report. 

Preparation of the reviewed report 

4. :.Vfaetings and consultations with the City of Hollister andior 

Earth Systerns Consultants 

80 hours 

15 houn 

10 hours 

15 hours 

Total estimated 120 hours 

:Kot to exceed proposal is $9,000.00 

I tmclerstand that I am to bill the city monthly beginning Jtme 1. 1994. 

Respectfully submitted, 

John Kingsley 

License # 29S7 

Please complete this agreement and return a copy to Kingsley Associates. 

I have read and tmderstand the attached letter of agreement and agree to the terms and conditions set forth 

within. 

:Kame: 
Signature: _______________ _ 

Date: ________________ , 
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GEOLOGIC FAULT STUDY 

SAN BENITO FOODS 

STORAGE BUILDING 

-HOLLISTER, CALIFORNIA 

July 16, 1998 

Prepared for 

San Benito Foods 

Prepared by 

Earth Systems Consultants NorLhem California 
400 Park Center Drive, Suite l 

Hollister, CA 95023 

Copyright © 1998 
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Earth Systems Consultants 

Northern California 

File No. NHW-7197-01 

Mr. Mike Mullen 
San Benito Foods 
P.O. Box 100 
Hollister, CA 95024 

. ·--,-~-----·---

Project: San Benito Foods 60,000 Square l<'oot Building 
Northwest Comer of Sally and South Streets 
Hollister, California 

Subject: GEOLOGIC :FAULT STUDY 

Dear Mr. Mullen: 

400 Park Center Drive 1 Suite1 
Hollister, CA 95023 

637~21 

July 16, 1998 

This report presents the findings of our geologic fault study for the subject site located al the 
northwest comer of Sally and South Streets in Hollister, California. The scope of work for the 
geologic fault study was as stated in our contract effective April 8, 1998. The focus of the study 
was to investigate the possible presence of a trace of the active Calaveras Fault crossing the site. 
In addition, this report presents our findings relevant to the local and regional geologic setting of 
the site. A soils engineering report for the site, conducted concurrently, was issued under 
separate cover. 

We appreciate the opportunity to have provided geologic services for this project and look 
forward to working with you again in the future. If there are any questions conceming this 
report, please do not hesitate to contact either of the undersigned. 

Distribution: - San Benito Foods (8) 

Document No. 9807-542.RPT 

~//,, 
Richard T. Go 
C.E.G. # 1325 
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Planned Development 

Based upon our discussions with Mr. Mike Mullen and our review of the Tentative Map by Roger 

Grimsley & Associates (dated Marchi 1998), we understand that the approximately 72,000 square 

foot site will receive a 60,000 square foot, 30 foot high, metal frame building for storage of canned 

agticultural products. The proposed building will essentially encompass the entire site and wiJl 

have a concrete slab on grade floor. The building will have a maximum occupancy rate of about 

900 person-hours per year. According to the policies and criteria set forth by the State Mining and 

Geology Board in the Fault-Rupture Hazard Zones, Appendix B. (Hart, revised 1997), the intended 

use of the proposed structure is less than the 2000 person-hours per year, and therefore, is exempt 

from the provisions of the Alquist-Priolo Earthquake Fault Zoning Act (Hart, revLc;;ed 1997). 

However, the City of Hollister's General Plan policies require lhat -the development incorporate 

mitigation measures to reduce potential geologic and seismic hazards. To provide recommendations 

for reducing potential geologic and seismic hazards, a geologic fault investigation was pcrfom1ed at 

the site. 

Location and Description of Site 

The site is located in downtown Hollister and is bounded on tl1e north by Seventh Street, on tl1e 

cast by Sally Street, on the south by South Street and on the west by Ea.,;;;t Street. It is accessed 

directly from Sally Street at the northeast property corner and at a location about 200 feet south of 

the northeast property corner. The site is bordered by developed commercial property on the 

north, west, south and east. There is a natural, gently inclined west facing slope in the vicinity of 

the site which is apparent on Seventh Street and South Street just to the east of the southeast 

property comer. This slope has about 3 to 4. 5 feet of topographic relief. 

T'he site previously contained a food processing plant for San Benito Foods which was built 

sometime in the 1940's and was demolished earlier this year. Existing structures remaining from 

the previous building include; concrete slab-on-grade floors, a water well in the north central 

portion of the site and a 400 square foot electrical vault building at the east property line. Refer to 

the Vicinity Map and the Site Geologic Map for the general layout of the site and relative locations 

of the described features. 
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Drainage at the site is controlled and collected in a system of concrete lined trenches constructed in 

the concrete slab floors. Runoff is delivc.red at drainage facilities at the adjacent streets. There is 

no vegetation of any type at the site, and there are no exposures of the soil. 

Purpose and Scope of Work 

The purpose of this geologic fault study was to identify and evaluate the site specific geologic 

conditions and constraints that could potentially affect the proposed development. The entire site is 

located within a State of California Alquist Priolo Earthquake Fault Zone due to the presence of the 

"Eastern Branch" of the active Calaveras fault mapped on site. The following work was performed 

during the study: 

1. Geologic reports and maps pertaining to the site and itB vicinity were reviewed and 

evaluated. Most of the published geologic information is preliminary in nature and is based 

on reconnaissance techniques and extrapolation of data. 

2. Air stereo photograph pairs of the site and its vicinity taken in 1959 and 1967 were 

examined to identify terrain features characteristic of active fault zones, particularly 

lineaments. 

3. A geologic site reconnaissance was perfom1ed. The reconnaissance included mapping of 

the subject site and accessible adjacent areas. 

4. An exploratory trench was excavated to depths ranging from 13 to 18 feet. The trench 

extended from the eastern boundary of tl1e AP-Zone, through the entire site and tcm1inated 

at the north edge of South Street, just beyond the southwest property comer. A short 

secondary trench was attempted near the east property line but was abandoned due to 

instability of the trench walls. The purpose of the trenching was to identify possible 

evidence of a trace of the East Branch of the Calaveras fault crossing the site. 

5. The field and research data were analyzed to characterize the geologic site conditions and to 

develop conclusions. 

6. Soil samples obtained from the site were tested using radiocarbon age dating techniques. 

7. This report and associated graphics were prepared to summarize the findings and 

conclusions of our study. 

2 



APPENDIX A.16

NHW-7197-01 July 16, 1998 

Geologic Reconnaissance 

Geologic reconnaissance and mapping of the site and its immediate vicinity were conducted on 

May 4, 1998, by Staff Geologist, Mr. Craig Harwood. The purpose of the reconnaissance was to 

observe features at or near the site indicative of the possible presence of a fault, or other potential 

geological hazards. The results of the reconnaissance arc shown on the Site Geologic Map in 

Appendix A and are discussed below. 

The site exists in an area of downtown Hollister which has been extensively developed for years, 

therefore, no subsurface materials are exposed on or near the site. A subtle, southwest facing 

slope is apparent on the north and the southeast sides of the site. The feature presumably traversed 

the site in a northwest direction prior to the initial grading at the site, conducted sometime in the 

1940's (see Aerial Photo Interpretation). 11le slope trends northwest from the intersection of 

South and Sally Streets and extends into the PG & E property just north of the site. The cre..~L of 

this slope extends through the northeast property comer and the base of this slope trends through 

t11e northeast half of the site with an approximate trend of N30°W. Our survey of the streets 

surrnunding the site revealed that there is approximately 3 to 3.5 feet of topographic relief across 

the slope. The level building pad on site appears lo have been created by creating a raised fill pad 

in the southwest two-thirds of the site. The fill was retained by a wall constructed along the south, 

west and north property lines. During our surface reconnaissance, no evidence was noted of 

recent tectonic fault creep affecting cultural features (i.e., disturbed or offset sidewalks, street 

pavements, concrete slabs, etc.). 

Subsurface Exploration and Conditions 

A exploratory trench was excavated on site between the dates of May 4 and June 1, 1998. A 

second trench was excavated on May 29; 1998, but was abandoned due to extensive caving of the 

subsurface materfals. The trenches were excavated utilizing an excavator equipped with a 24~inch 

wide bucket. Trench 1 was approximately 425 feet long, a maximum of 18 feet deep, and 

extended continuously from about 50 feet east of the northeast properly corner (within Sally Street) 

to about 17 feet beyond the southwest property comer within the sidewalk for South Street. 111e 

trench did not extend into the pavement on South Street due to the presence of several deep utility 
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trenches in the street. The portion within Sally Street trended N87°W, and the portion which 

------tc-avtt,'e-1s-e-d·1:he site trended N38°E. The log of Trench l is included in i\ppendix A. The stratigraphy 

exposed within Trench 2 was bliefly observed but was not logged due to unstable conditions 

which developed during the trench wall cleaning operations. The approximate locations of the 

exploratory trenches are indicated on the Site Geologic Map in Appendix B. 

The following descriptions of subsurface materials encountered in Trench 1 is generalized. Refer 

to the trench log in Appendix A for more detailed descriptions of the materials encountered. In 

general, the trench exposed thin near surface layers of artificial fill overlying a sequence of 

unconsolidated, stratified sands and clays with minor textural variations representing flood plain 

deposits of the ancestral San Benito River. 

The artificial fill materials consisted of imported baserock and disturbed native soil within the street 

right-of~ways (Units l, la, 2 ) and imported granular fill and disturbed native soils on the site 

(Units la, 2, 2a). Below the fills are a sequence of fluvial materials which consist of a buried 

topsoil layer (Unit 6) and three main geologic units (Units 3, 4, and 5 ) with minor textural 

variations designated; 3a, 3b and 4a. Unit 6 is interpreted to be the youngest unit due to its 

stratigraphic position and occurrence on the southwest side of the fault scarp. Unit 6 consists of a 

very dark grayish brown lean clay with fine grained sand which is massive in st:.Iucturc and has a 

medium stiff consistency. Unit 3 is the stratigraphically highest fluvial unit and consist_~ of light 

olive brown sandy lean clay which has a medium stiff consisLency. Unit 3 contains some 

continuous and discontinuous lenses and thin beds of poorly graded sand (Units 3a and 3b) which 

arc massive in structure. Unit 3 contains several distinctive, very thin dark reddish brown stained 

hmizons which are semi-continuous and were used to verify continuity of strncture across caved 

sections of the trench. These horizons typically contain trace organic remains (rootlets and 

charcoalized wood fragments). Unit 4 consists of a thick, light olive brown lean clay which has a 

ve1y stiff consistency. Unit 4 contains a thin, distinctive reddish brown clay bed (Unit 4a) at its 

upper contact with Unit 3 which is continuous up to the location of the fault at Station 1 +43. Unit 

4 also contains a thin bed of poorly graded sand. Unit 5 is a light olive brown lean clay which has 

a very stiff consistency. Units 3, 4 and 5 have a relict structure consisting of horizontal 

laminations which have been extensively bioturbated. Bedding attitudes were not discernible in 

these clay units due to the extensive disturbance of the bedding laminations due to bioturbation. 

TI1e tluvial deposits encountered in the trench are unconsolidated, slightly weathered and exhibit 

strnctures (fine laminations) and contact relationships which suggests that they were deposited in 
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generally low energy currents as flu vial "overbank" flood plain deposits of the ancestral San Benito 

A fault was exposed near the base of the trench at Station 1 + 43. The basis for identifying the 

fault at this location includes lhe following; 1) a thin, continuous sand bed and an underlying thin 

clay bed (Units 3a and 4a, respectively) are uuncated abrnptly at Station 1 + 43 and, 2) a thick 

buried topsoil unit extends to the southwest of the fault location whereas, it is not present to the 

northeast of the fault. The sand bed appears to have been dragged downward at the fault on the 

exposure at the south wall of the trench. The opposing (northwest wall) exposure was more 

complicated where the fault can be characterized as a series of anastomotic (interconnected) traces 

which indicate both downward dragging of the sand bed and upward warping of the clay marker 

bed. The fault trace trends about N4 °W across the trench. The fault could not be identified higher 

than about 1.5 feet above the top of the sand bed (Unit 3a) and no discolorations, shearing 

structure or other evidence was observed within this massive clay bed (Unit 3) which would 

suggest that the fault extended or disrupted Unit 3 above the truncated sand bed. However, the 

presence of a buried topsoil layer (Unit 6) which thickens to the traversing southwest of the fault, 

and the previously identified (i.e. Rogers & Nason, 1971; Bryant, 1969) as a fault scarp suggests 

that unit 3 may have been affected by faulting without any physical evidence of fault off set. 

A string line was established and used to maintain ve1tical control for logging purposes. Extensive 

caving of the trench walls occmred within the fill soils between; Stations O + 45 to O + 67, 0 + 87 

to 1 + 051 1 + 45 to 1 + 53, 2 + 18 to 2 + 37, 2 + 57 to 2 + 68, 2 + 88 to 2+ 97 and between 3 + 
82 to 4 + 10. Correlation of units was maintained beyond the caved areas. Relatively continuous 

marker horizons consisting of very thin, distinctive reddish-brown clay beds were used to help 

establish continuity of geologic structure along throughout the trench. 

A second trench (Trench 2) was excavated near the cast-central property line in order to expose the 

fault at a second location (see Site Geologic Map). Trench 2 was located in alignment with the 

trend of the fault and the alignment of the fault scarp. This trench had to be abandoned due to 

unstable trench wall conditions, but enough time had been spent cleanjng the clay smear from the 

trench wall to confirm that the stratigraphy and structure of geologic unit~ is very similar to that 

exposed wilhi n Trench 1 on the northeast side of t11e faul L Furthcm10re, the geologic structure 

exposed in the second trench is very similar to the structure encountered adjacent to the fault within 

Trench 1, which aided in mapping the fault through the location of this second trench. 
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Two exploratory borings were drilled on site by our fum during the field investigation for the soils 

___,_ ___ ___,_,ngineeriog investigation Ibe borings were driIIcd on May 26, l 998, to a maximum depth of 28 

feet below the top of slab elevation. Both borings were located to the west of the fault. Boring 1, 

located in the southeast comer of the site revealed about 6.5 feet of artificial fill overlying native 

soils. Between the depths of 6.5 and 24.0 feet is a olive brown, moist lean clay. Below the depth 

of 24.0 feet was a medium brown, moist? poorly graded sand. Boring 2, located at the northwest 

property corner revealed 4.5 feet of fill overlying native soils. Between the depths of 4.5 and 24 

feet was olive brown, moist lean clay. Between the depths of 14 and 22 feet was a light brown, 

damp poorly, graded sand. Below the depth of 22 feet was a medium brownt damp silty sand. 

Groundwater Conditions 

Free subsurface water or zones of saturation were not encountered in the exploratory trench for this 

study nor in the exploratory borings for the soils engineering investigation. The maximum depth 

achieved in our exploratory trench was 18 feet, whereas the maximum depth achieved for the 

exploratory soil borings was 28 feet below the top of slab elevation. No groundwater level 

infonnation was available from the abandoned water well located on site. However, water leveL"l 

from wells located within the main processing plant located one city block (500 feet) directly south 

of the site fluctuate between 50 and 150 feet (Mike Mullen, verbal comm.). In general fluctuations 

in the level of subsurface water are possible due to variations in rainfall, temperature, irrigation, 

and other factors. 

3.0 GEOLOGY 

Regional Geology 

The San Benito Foods site is situated within the southern part of the Hollister Valley, which is 

bounded by the Pajaro River to the north, the GabHan Range to the west, the Diablo Range to the 

east, and the juncuire of the Gabilan and Diablo Ranges to tl1e south. The Gabilan Range consists 

of late Cretaceous age granitic rocks and mcuunorphic rocks which are overlain by a series of 

Oligocene to middle Miocene age sandstones and shales (Compton. 1966; Allen, 1946). The 

Diablo Range consists of Jurassic-Cretaceous age sandstones, limestones, volcanic rocks, and 

metamorphic rocks of the Franciscan Assemblage, which are blanketed by a series of upper 

Cretaceous age sandstones, shales and conglomerates (Pagc1 1966). 
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TI1e geologic srruccure of the Hollister area and the Gabilan and Diablo Ra~ngly 

influenced by the active San Andreas and Calaveras fault systems. These fault systems strike 

northwest and are characterized by a combination of strike-slip and reverse displacemenL The San 

Andreas fault, which is a steeply southwest-dipping shear zone separating Jurassic-Cretaceous 

Franciscan basement rocks from Cretaceous granitic basement rocks~ is located approximately 5 

miles southwest of the site. The other major fault, the Calaveras, branches off the San Andreas 

fault approximately 8 miles south of Hollister (see Regional Fault Map, Appendix B ). Several 

periods of movement on the San Andreas and Calaveras faults have occurred in the HoUister area, 

+causing uplift of the mountains bordering the valley and resulting in folding and faulting of the 

geologic formations. 

Outing Pliocene and Pleistocene time, extensive flood plain deposits known as the San Benito 

Fom1ation were deposited in the Hollister Valley and were later overlain by alluvium and stream 

terrace deposit~ consisting of sands, silts, gravels, and clays (McMasters and others, 1987). These 

deposits arc interpreted as Pleistocene and Holocene age lake deposits (Jenkins, 1973) or as 

sediment~ deposited in a group of shallow t short-lived lakes in a flnvial envirorunent (Hoose, 

1986; McMasters and others, 1987). Holocene activity consists mostly of down-cutting by the 

San Benito River and mass wasting of upland areas by landslides and erosion. The regional 

geology is depicted on the Regional Geologic Map in Appendix B. 

Local Geology 

Locally, the site is located in an area within the Hollister Valley that is underlain by Holocene and 

Pleistocene age fluvial sediment.~ or fluvial "overbank" deposits. The site is located on what is 

designated by Hoose as the 'Hol1ister Surface,.; an alluvial plain which is underlain by stratified 

sands, silts and clays deposited in a series of tlood events within the ancestral San Benito River 

flood plrun. Our field investigation revealed that the fluvial depositli underlying the site consist of a 

sequence of unconsolidated clays and thin beds of well sorted, fine grained sands. 

Faulting 

The Calaveras Fault divides into two branches approximately 3 miles south of the site. TI1e main 

branch of the Calaveras fault in the Hollister area is referred to as the 'We.-;.t Branch" by Bryant 
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(1979). The creeping "West Branch" of the Calaveras fault zone is the closest known, historically 

active fault (active within the last 200 years} to the site. The near point of the fault is located 

approximately 1,500 feet west of the southwest property corner (sec Alquist-Priolo Earthquake 

Fault Map in Appendix B). (Rogers (1967) mapped the Calaveras fault within Hollister as a right

lateral strike-slip fault The West Branch has documented creep activity, producing 0.4in./yr of 

displacement between the years of 1967 to 1971 and at least 13 inches of right-lateral slip during 

the period of 1909 to 1971 (Rogers and Nason, 1971). In addition, there was at least 1/5-inch (5 

mm) of observed slip along the West Branch as a result of sympathetic movement during the Lorna 

Prieta earthquake (McClellan and Hay, 1989). 

The eastern branch of the Calaveras fault is the closest active Holocene fault (active within the last 

11,000 years) to the site. The eastern branch wa.~ mapped in Hollister based upon geomorphic 

evidence at Park Hill at the north end of Hollister and on a hill south of town. The location of the 

fault was inferred between these locations based upon a groundwater offset, a 50 foot offset of a 

blue clay layer (Ellis, 1952; Kilburn, 1972) and a subtle west facing scarp extending through town 

(Bryant, 1979). This branch of the fault was mapped by Rogers and others (1993) within 

downtown Hollister as a high-angle fault with the west side up thrown. Rogers and Nason (1971) 

concluded that the main branch of the Calaveras fault exhibited active creeping movement; 

however, the subsidiary (cast) branch of the Calaveras fault was considered presently dormant 

because they do not show consistent evidence of curb or sidewalk offset 

Site specific studies pertormed along tl1e east branch of the Calaveras fault include those perfonned 

by; Terratech (1978, 1987), Bay Soils (1981), J.V. Lowney & Associates (1990a, 1990b) and 

Applied Soil Mechanics (1991a). TI1e fault studies by Terratech (1987) and Applied Soil 

Mechanics (1991a) were performed at a site located about 1,000 feet southeast of the southeast 

property comer of the San Benito Foods site. Terratcch characterized the fault exposed in several 

of their trenches as "units offset vertically by about 1.5 to 3 feet along near-ver1ical discontinuous 

clay seams with the east side up". The strike of the fault traces vary from N - S to N40°E with 

steep dips to the east and west". At the same location, Applied Soil Mechanics (1991a) 

characterized the Calaveras east branch fault as "str,eply dipping to near vertical, NNE to NNW

striking fractures infillcd with loose, fine grained sand. Thin continuous clay layers and entire 

stratigraphic units were observed to be disrupted and offset in this zone wit11 the maximum offset 

of 21 inches." Trenching perfonncd by Applied Soi] Mechanics, Inc. (1991 b) along the mapped 

trace of the Calaveras fault north of the San Benito Foods site did not encounter evidence of 
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faulting. Presumably, the fault is discontinuous between the San Benito Foods site and Park Hill 

or, the fault plunges deeper into the subsurface than could be exposed by the trenches excavated by 

Applied Soil Mechanics, Inc. At a site located 1 mile south of the subject site~ J.V. Lowney & 

Associates (1990a,1990b) encountered "abrnpt offset of laterally continuous beds, abrupt 

monoclonal folding of sediments and convoluted bedding" which they interpreted as evidence of 

faulting. 

Aerial photographs taken in 1959 and 1967 were scrutinized for terrain features characteristic of 

active fault zones, particularly lineaments. A lineament is seen on a stereo aerial photo pair as a 

feature having tonal differences on either side. The.se tonal differences may be due to changes in 

soil or rock type, vegetation, groundwater levels or sedimentary bedding characteristics. 

Lineaments are often indicative of the presence of geologic stmctures such as folds and faults. 

These photographs were marginally useful due to the fact that the area in the vicinity of the sit:e has 

been extensively developed for many years. The fault scarp of the west branch of the Calaveras 

fault is visible in the photos as a break in slope which extends through the town in a northwest 

direction. The break in slope associated with the east branch of the Calaveras fault isn't apparent in 

the vicinity of the site due to the small scale of the photos (l:20J)OO). 

During our site reconnaissance we observed a gently inclined, west facing scarp which is evident 

within the streets beyond the north property line and beyond the southeast property cornec This 

scarp is thought to be a result of fault offset a1ong the east branch of the Calaveras fault and is the 

basis for mapping the fault in the immediate area of the site (Bryant, 1979). Our trench exposure 

of the fault is located approximately where the t.rench intersects the projected base of the scarp. 

There is a buried topsoil layer which thickens dramatically on the southwest side of the fault trace 

encountered in our trench, which is also approximately where tlle scarp intersects the trench. 

No specific infom1ation regarding the magnitude of offset of beds could be ascertained at the single 

fault exposure in our trench. However, a fault investigation on the same trace of the Calaveras 

Faull conducted approximately 1/4 mile southeast of the San Benito Foods site revealed 1 lo 4 foot 

of fault offset within Holocene Age beds which was dated at 7 .600 +/- 110 years old (Applied Soil 

Mechanics, 1991a). Trenching on the above mentioned s1te by both ·rerratcch and Applied Soil 

Mechanics revealed that there was typically a nomrn] component of fault offset with the soil layers 

down-dropped to the west of the fault. '111e sand bed at the San Bcnjto Foods site which was 

observed tnmcated by lhc faull (Unit 3a) appe,u-s to have been dragged primarily down against the 
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primarily down against the northeast side of the fault Although the east branch of the Calaveras 

Fault 1s considered a nght lateral fault, there appears to be some nonnal component that offsets U1e 

geologic units that have been down~dropped to the west of the fault. 

Standard AMS radiocarbon age dating of charcoaliwd wood fragments collected within a massive 

clay bed (Unit 3) as part of this study produced ages of 2,570 +/~ 50 and 2,650 +/- ybp (years 

befoi:e present) at depths of 8.0 feet and 15.5 feet, respectively. The Radiocarbon date of Sample 

"B", collected adjacent to tl1e fault trace within a massive clay bed ("Unit 311
), suggests that 

sediments as young as at least 2,570 +/~ 50 years old have been disrupted by faulting. This 

confirms that the sequence of unconsolidated fluvia1 materials underlying the site. are Holocene in 

age and that the eastern branch of the Calaveras fault is therefore active. No evidence of fault 

offset could be discerned within sediments younger than approximately 2,570 years old (the upper 

9.5 feet of geologic materials exposed in the trench) due to lack of expression of fault offset or 

disruption of soil layers above the highest point of the fault trace. The presence of an inset topsoil 

layer that thickens dramatically just to the southwest of the fault trace suggests that there was likely 

a break in slope present when this soil layer formed and therefore, presumably a fault scarp 

present. 

Landsliding 

The site is located in an area of Hollister which is essentially flat and located far from any slopes. 

Therefore, landsliding is not a threat to the site. 

4.0 SEISMICITY 

Earthquake History 

In assess1ng the seismic hazards for a given area, it is useful to examine historic records of local 

earthquakes. This information is useful for predicting the recurrence of various magnitude 

earthquakes in an area. Within historic time, significant earthquakes have severely damaged man

made stmcturcs over a large part of San Benito County. These include the l906 M 8.3 San 

Francisco (Lawson, 1908), the 1984 M 6.2 Morgan Hill (Stover, 1984), and the 1989 M 7.1 

Loma Prieta earthquakes. According to local account<; (McCann, 1990), Hollister experienced 

severe ground shaking during the 1989 Loma Pricta earthquake. A strong-motion seismograph 
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station located within the city of Hollister recorded peak ground accelerations (PGA) of 0.25 

gravity (g) honzontal acceleration and 0.22 g vertical acceleratiurr{Ivlaley and others, 1989) dud:ng 

the 1989 Loma Prieta event. Other local seismograph records show accelerations of 0.38g in the 

horizontal direction and 0.20 g in the vertical direction at South ar:id Pine Streets (Shakal and 

others, 1989), and 0.29 g horizontal acceleration and 0.16 g vertical at Hollister Airport (Maley 

and others, 1989). 

Seismic Design Considerations 

The site is located in a region of generally high seismicity. According to the 1997 edition of the 

Uniform Building Code, Chapter 161 Figure 16-2, the site also lies within Seismic Zone 4, the 

most active seismic zone rated. The site has the potential of experiencing strong ground shaking 

from earthquakes on regional and/or local causative faults. Due to the presence of an active fault 

crossing the northeastern comer of the building area, there also is a potential for ground rupture to 

occur along the trace of this fault. To charactclize the seismicity at the site and to provide seismic 

design parameters for the structural engineer, a seismic analysis was pcrfonned for the site. 

Table l lists the active faults within a 100-kilometer radius of the site, their proximity to the site, 

and their estimated seismic parameters. The distances from the nearest point of a fault to the site 

were estimated using the EQFAULT computer program (Blake, revised 1997). The east and west 

branches of the Calcveras fault system (]ocalcd 0. 7 km west and at the site, respectively) are treated 

as a simple near source fault in estimating the seismic perimeters. The mean peak horizontal 

ground acceleration that may occur at the site from the maximum moment magnitude on each fault 

was calculated from the Boore and others (1993) ground attenuation (larger) cmve for C type sofl 

sites, with a soil profile type of S0 . The soil profile type was derived from the subsurface soil 

conditions encountered from a nearby boring that was drilled to a depth of 30 meters (Rosenberg, 

1998) and from Table 16-J - Soil Profile Types (UBCt 1997 Edition). A S0 soil profile type is 

desclibed in the above as being a stiff soil profile witl1 a shear wave velocity ranging from 180 to 

360 meters per second and Standard Penetration Test (blows/foot) of 15 to 50. 

The results of the analysis indicate that a 7 .9 moment magnitude earthquake on the 1906 segmenL 

of the San Andreas fault would produce the highest mean peak ground acceleration at the site 

(0.64g). The mean peak ground acceleration generated from the Boore and others (1993) larger, 

ground attenuation curve is an approximate value that does not take into account other factors such 

as depth to bedrock. ground saturation, and topographic amplification_ 
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Deterministic Estimates of Peak Ground Accelerations for 
Significant Known Faults in the Site Region 

Fault Name Closest Maximum Est. Peak Ground Recurrence 
(Age of most Distance Magnitude Acceleration (g) Interval 
Recent movement) From Site (mi/km) (Mw) Mean Mean+ ls 

C',alaveras (historical) 0/1 6.2 0.48 0.77 33 

Calaveras (historical) 41ns 6.8 0.09 0.14 146 
(No. of Calaveras Rcscrv .) 

Sargent (Holocene) 3/5 6.8 0.51 0.83 1200 

San Andreas (historical) 5/8 6.5 0.36 0.58 n/a 
(creeping segment) 

Monterey Bay (Holocene) 32/50 7.1 0.14 0.27 2841 

San Andreas (historical) 18/29 7.0 0.20 0.31 400 
(Santa Cruz segment) 

San Andre.as (hist01ical) 6/10 7.0 0.64 1.03 210 
(1906 segment) 

San Gregorio (Holocene) 41/65 7.3 0.12 0.19 400 

Hayward (historic) 47n5 6.9 0.09 0.14 167 

Ortigalita (Holocene) 33/21 6.9 0.17 0.27 1153 

Hosgri (Holocene) 52/83 7.3 0.09 0.16 646 

Quifln Sahe <Hol~M} 12Ll2 6.4 QJj Q 51 641 

(1) Moment magnitude taken from Appendix A, CDMG Open File Report 96-08. 
(2) Ground accelerations estimated from Boore and others, 1993, nmdorn, for D-type soil conditions. 
(3) Recurrence intervals taken from Appendix A. CDMG Open File Report 96-08. 
(4) Table 16-U - Seismic Source Type, 1997 Uniform Building Code 

July 16, 1998 

Faull 
Type 

B 

A 

D 

A 

n 

A 

A 

B 

A 

n 

B 

.---11 

The fundamental period (T5) of tl1e site was calculated Lo provide the engineer with an estimated 

value of the soil period vibration (generally expressed in seconds or fraction of seconds). Studies 

of ground-motion characteristics and building damage from past earthquakes. have shown that the 

characlelistic period at which maximum damaging effects occur is approximately equal to the 

fundamental pe1iod of the soil deposit overlying rock like fonnations. Values of Ts will vary from 
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a minimum value of 0.5 seconds for shallow, stiff soils deposits to a maximum value of 2.5 

seconds tor deep, soft soil deposits (Hays, 198~e Ts value-catcolated for the site is 0.86 

seconds. This value was based on an average shear wave velocity of 209 meters/second, derived 

from subsurface soil conditions encountered off site from a nearby boring (Rosenberg, 1998). 

A response spectra was developed using the ground motions attenuation relationship equation by 

Boore, Joyner and Fumal (1993). The equation gives ground motion in tenns of moment 

magnitude, distance, and site conditions for strike slip, reverse or unspecified faulting mechanism. 

The site conditions are represented by the shear wave velocity averaged over the upper 30 meters 

of the ground surface. A response spectra curve was generated for the San Andreas fault (1906), 

the Calaveras fault (south of the Calaveras Reservoir) and the Sargent Fault. Based on the seismic 

analysis results presented in the above Table I, these faults are likely to generate the largest ground 

motions at the site. The results of the site response spectra ground motions are presented in 

Appendix D, Figures 1 and 2. 

A Design Response Spectrum curve was also prepared using UBCSEIS, a computer program for 

estimation of Unifo1m Building Code Coefficients (Blake, 1998). This response spectrum was 

prepared to compare the above Boore. Joyner and Fumal response spectra ground motion values to 

the UBC Design Response Spectrum. The UBC Design Response Spectrum ground motions js 

based on seismic acceleration and velocity coefficients presented in UBC (1997) Tables 16-Q and 

16-R and on near-source acceleration and velocity factors in Tables 16-S and 16-T, also presented 

in the UBC (1997). The selected UBC seismic coefficients based on a site soil type S0 and a near 

source type B fault for the Calaveras system (South of Calaveras Reservoir segment) are as 

follows: 

Na: 1.3 

Nv: 1.6 

Ca: 0.57 

Cv: 1.02 

Ts: 0.716 

To: 0.143 

The Design Response Specttum curve is prcscnled in Appendix D. The nearest Type A fault to the 

site is the San Andreas fault ( 1906 segment) located 10 km west.; and the nearest Type C fault to 
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the site is the Quien Sabe fault located 7.5 km to the southwest The portion of the Calevcra..~ fault 

-----s-wy.e-1ste-m-loeated south of Calaveras-Reserve-tr-is considered a Type B fault~ which incltuies both the 

cast and west branch faults in the City of Hollister. 

Primary Earthquake Effects 

FaulH.selatcd Ground Rupture 

The nearest active fault to the site is the east branch of the Calaveras fault which traverses the 

northeast part of the proposed building site with a trend of about N20°W to N25°W. Therefore, 

there is potential for fault-related ground rnpturc in the northeast part of the building along the trace 

of the fault. Using the Tables 2A through 2C and Figures 9 through 11 derived by Wells and 

Coppersmith in the Bulletin of the Seismological Society of America (1994) the maximum 

horizontal displacement and maximum vertical displacement were estimated for t11e east branch of 

the Calaveras fault. It was estimated that an earthquake event on the cast branch of the Calaveras 

fault could cause a maximum horizontal displacement of 17 inches and 5 inches of vertical 

displacement. 

Secondary Earthquake Effects 

Liquefaction 

Soil liquefaction is the loss of soiJ strength dming a significant seismic event. It occurs primarily 

in saturated, loose to medium-dense, fine to medium grained sands and sandy silts. Common 

types of liquefaction-related ground failure include djffcrential settlement and lateral spreading. 

Previous occurrences of liquefaction have been documented in and near Hollister during the 1906 

and 1989 earthquakes, the nearest of which is reported to have occurred about 1/4 miles northwest 

of the site (Rosenberg, 1998). Groundwater levels have been reported as being 50 to 150 feet 

below the ground surface in the vicinity of the site (Mullen, verbal comm, 1998). The site is 

located in a part of town with a low potential for liquefaction even in a major earthquake 

(Rosenberg, 1998). Therefore, we conclude that there is a low potential for lhc occurrence of 

Liquefaction at the site. 

Seismically Induced Landsliding 

Slope instability is not an issue at the site as the site is nearly level with a very gcnlly incfo1ed, 

southwest facing slope adjacent to the southeast and north property lines. 
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Seismically induced settlement of sufficient magnitude to cause structural damage is nonnally 

associated with poorly consolidated, predominantly sandy soils, or variable consolidation 

characteristics within the building areas. Blow counts taken at selected intervals during our field 

drilling program for the soil engineering study of the site indicate that the soils have generally stiff 

and medium dense consistencies to 28 feet, the maximum depth explored. Therefore, the potential 

for seismically induced settlement is considered to be low at the site. 

CONCLUSIONS AND RECOMMENDATIONS 

It is our opinion that the existing local and regional geoJogic conditions would not preclude 

development of the subject site for the construction of a food storage facility and associated 

improvements if the following recommendations are implemented dudng design and construction. 

The following conclusions are based on the data acquired and analy,.cd during the course of this 

geologic study. 

1. Our field investigation revealed the site is underlain by a continuous sequence of Holocene 

age fluvial deposits which have been affected by fault offset on the eastern branch of the 

identified within the northeast portion of the site trending N25°W to N30°W and was 

determined to be active based on disruption of sediments that were detem1ined to be 2,570 

+/- 50 years old. ·n1crcfore. the fault should be considered capable of producing surface 

ground rupture in the northeastern part of the building during an earthquake event on the 

fault. To reduce the potential for the building lo be damaged by surface ground rupture, we 

recommend that the proposed building foundation be set-back a minimum of 25 feel (50 

fool wide corridor) from the mapped trace of the fault. As an alternative to the 25 foot set

back, the building foundation may be scl-back 15 feet (30 foot wide corridor) if the 

building and foundation arc structurally reinforced to accommodale an estimated maximum 

horizontal displacement of 17 inches and 5 inches of vertical displacement. 

2. Our review of available literature and maps, aerial photos, a soil engineering inve.'itigalion 

(Earth Systems Consultants, 1998) and our fault investigation suggest that there is a low 

potential for secondary effects of seismic shaking to affect the site (such as liquefaction, 

lurching, settlement). Slope instabiJity under static or seismic conditions is not a threat to 

the site due lo the lack of significant slopes on or near the site. Erosion is not a factor at the 
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site due to the lack of exposed soils. 

3. The site is located within the seismically active Central California area, and severe ground 

shaking can be expected during the life of the proposed structure. The largest historical 

horizontal peak ground acceleration to have occurred in the vicinity of the site was 0.38g, 

recorded by CDMG during the Loma Prieta earthquake. The detem1inistic seismic analysis 

indicated that the site could experience a 0.64g mean horizontal peak ground acceleration 

from a 7.9 maximum moment magnitude earthquake event on the San Andreas fault (1906 

segment). Using the calculated site period of 0.86 seconds, the estimated spectral 

accelerations for an earthquake event on the San Andreas fault ( 1906 segment) for the site 

are listed below. 1he near source type B Calaveras fault (South of Calaveras Reservoir 

segment) acceleration from UBC Design Response Spectrum is also Jisted for compalison. 

Median Spectral Median+ I Standard Deviation UBC Design Response 
Accclerat1,=· o""'n ______ --=S-pe=c=t1=·a-l "'-'A=cce=le=ra=tio,,,.,1 ..... 1 -----=S"*'p"""ec_,._,t::::..:m=m=-=-A=c=ce=l=er=a=ti=on,_,_ 
1.32g 2.38g 1.44g 

6.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 

I . The conclusions of this report are based on data acquired and evaluated from this study and 

are intended to apply only to the San Benito Foods site at Seventh and Sally Streets, 

Hollister, California. The conclusions of this report are based upon the assumption that the 

site geologic conditions do not deviate substantially from those disclosed in our research or 

field exploration. If any variations or undesirable conditions arc encountered during 

constrnction, or if the proposed construction will differ from that planned at the present 

time, Earth Systems Consultants Northern California should be notified so that 

supplemental recommendations can be given. 

2. This report is issued with the understanding tlrnt it is the responsibility of the owner or of 

the owner's representative LO ensure that the information prc.,<,ente.d herein is called to the 

attention of the project archilccl and engineer. 

3. The findings of this report are valid as of the prcscnl dale. Changes in the conditions of a 
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property can occur with the passage of time. In addition, changes in applicable or 

approptiatc standards occm, whetl1e1 they result from legislation or the broadening of 

knowledge. Accordingly, the findings of this report may be invalidated, wholly or 

partially, by changes outside of our control. Therefore, this report should not be re1icd 

upon after a period of one (1) year without being reviewed by a qualified geologist. 

4. 'This report was prepared in accordance with currently accepted standards of professional 

geologic practice. No warranty is intended, and none shall be inferred from the statements 

or opinions expressed. 

17 
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AERIAL PHOTOGRAPHS 

May 15, 1967, frames Bux~1HH"109 & 110, flown by US Department of Agriculture, 

Vertical black & white, 1:20, 000 scale. 

June 13, 1959, frames Bux-7v-12 & 13, flown by US Department of Agriculture, vertical 

black & white, 1:20,000 scale. 
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Quaternary Age Fluvial Deposits 

Light olive brown (2.5Y 4/6) sandy Jean CLAY, slightly moist, stiff, relict laminations present locally but 
extensively bioturbated, charcoalized wood fragments common near base of unit, mottled w/ reddish brown. 
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. Buried topsoil: Very dark brown (IOYR2/2) lean CLAY with fine grained sand, very moist, massive 
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Caved (backfilled-not logged) 

Log of Exploratory Trench T.:.1 
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Hollister, California 
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400 Park Center Drive, Suite 1 Hollister, CA 95023 
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File Name: San Benito Foods. Hollister, California File No.: NHW-7197-01 

SOIL CLASS/FICA TION SYSTEM 
(Modified from U.S.C.S) 

MAJOR DIVISIONS 

GRAVEL AND 
GRAVELLY 

SOILS 

COARSE Moria than 50% of 
GRAINED SOILS coarse fraction 

~onNo.4 
sieve 

Morn than 50% of 
material is lru:9fil 
than No. 200 
sleva size 

FINE-GRAINED 
SOILS 

More than 50'% of 
material is smaller 
than No. 200 
sieve size 

SANO AND 
SANDY SOILS 

More than 50% or 
coarse fraction 
J&Ui.ng No. 4 

sieve 

SILTS ANO 
CLAYS 

CLEAN GRAVELS 

GRAVELS WITH 
FINES 

CLEAN SAND 
(little or no finas) 

SAND WITH FINES 
(Appreciable 

amount of fines) 

LIQUID LIMIT 
~THAN50 

UOUID LIMIT 
9REATEBTHAN 50 

HIGHLY ORGANIC SOILS 

GRAPHIC LETTER TYPICAL DESCRIPTIONS 

'1 • • • Ill II • 

II••• 1111 *• • .• • • • 
••• '* .. ill .. SW . . . . . .. .............. 

Well-graded gravels, gravel-sand 
mixtures, little or no fines 

Poorly•graded gravels, gravel-sand 
mixtures, little or no fines 

Silty gravels, gravel-sand-silt 
mixtures 

Clayey gravels, gravel-sand-cfay 
mixtures 

Well-graded sands, gravelly sands, 
little or no fines 

. . . . . . . . . . . . . ·------+--------------1 

I I I I I I 
II I I II I 
1111111 
II I II I I 

SP Poorly-graded sands, gravelly 
sands, little or no fines 

SM Silty sands, sand-silt mixtures 

SC Clayey sands, sand-clay mixtures 

Inorganic silts and very fine sands, 
ML rock flour, silty or clayey fine sands 

or clayey silts with slight plasticity 

CL 

OL 

MH 

CH 

Inorganic clays of low to medium 
plasticity, gravelly clays, sandy 
clays, silty clays, lean clays 

Organic srlts and organic silty clays 
of low plasticity 

lnorganfc silts, micaceous, or 
diatomaceous fine sand or silly soils 

Inorganic clays of high plasticity, fat 
clays 

OH Organic clays of medium to high 
pla.sUcity, organic silts 

PT Peat, humus, swamp soils with high 
organic contents 

0 Earth Systems Consultants Northern California 
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File Name: San Benito Foods, Hollister, California 

DATE DRILLED· BORING NO.: 

I 
TYPE OF RIG: DRIVE WEIGHT: 
BORING DIAMETER: DROP: 
LOGGED BY: 

r 

Sample In-Place 
Type Blows Graphtc 

Exo/anation of Exo/oratorv Borina u.s.c.s Moisture Dry 
nA-U.. -- Per ,,.,,.. ~ .... a IO' -L- r, ·- .L - -

·i= 3 6inch "' ' -·1 , 

I 
(ft} 

0 Q'l Group weight) (pct) 

0 -

I 1 -

2 -~ ~ Modified Cal sample 

I 
.._ 

- No Sample Recovered NSR 3 -

I 4 - -
5 . 

X 
- Bulk sample 

I 
...... 

6 -
.__ 

Ground water -- .. 
! 

-7 - -
'- -

8 • - Standard Penetration test -, 

r -'- Seepage -

~ 
9 .. 

l 10 -

! 

11 - Solid line denotes lithologic change 

! 12 -

f 

13 -

14 - Dashed line denotes gradational lithologic change - - - .. - ___ ..._. ................... _______ - i.- - - - --
I 

15 -

16 -

I 17 -

I 
18 - Tennination of boring 

1 g -

I 
t 

20 -

I 0 Earth Systems Consultants Northern Cal(fornia 



APPENDIX A.16

File Name: San Benito Foods Hollister California 
DATE DRILLED· 5126/98 
TYPE OF RIG: Mobile Bw53 

FileNo.:NHW~7197 

DRIVE WEIGHT: 140 lbs 
DROP: 30 inches BORING DIAMETER: 8ft Hollow Stem 

LOGGED BY: DEPTH TO GROUNDWATER: NIA 

g 

2 

4 

6 

8 

IO 

12 

14 

16 

18 

20 

22 

24 

26 

30 

32 

34 

36 

38 

40 

Log of Exploratory Boring No. 1 

_ 6.~oucrete..Slab. _ _ _ _ _ _ _ 

_ Dark brown lean CLA Y1 moist, medium stiff_ 

Olive brown sandy lean CLAY, moist, stiff 

611 Concrete Slab __ ......,..., ____ _ 
Olive brown Lean CLAY, moist, stiff 

very stiff 

Medium brown poorly graded SAND, moist, 
medium dense 

The stratification lines represent the approximate boundry between soil types and the 
transitions may be gradual. Terminated at a depth of 28.0' below existing grade. 
No groundwater encountered. 

Q Earth Systems Consultants Northern California 
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CL 

CL 

SP 

Dry 
Dansity 



APPENDIX A.16

File Name· San Benito Foods. Hollister. California File No.:NHW-7197-01 

DATE DRILLED· 5126/98 
TYPE OF RIG: Mobile B-53 
BORING DIAMETER: 8'' Hollow Stem 

DRIVE WEIGHT: 140 lbs 
DROP: 30 inches 

LOGGED BY: R. Hclali DEPTH TO GROUNDWATER: NIA 

2-

4-
-

6-
-

8-
-

10-

12-

14-

-
16-

18-

20-
-

22-

24-

·:-:·~··.t· 
.·.·.····4 
,•,•.•.·. 67 

.·.······ 
/'t"'•"'•'• 

:-::;~t::.:: 

IT 7 .•,•,•.•. 7 

~ -~;t _8 -

. ,• 

Light brown well graded SAND with gravel, moist, medium dense SW 

Dark brown lean CLAY, moist. very stiff CL 

CL 

Brown poorly graded SAND, moist, medium dense SP 

Brown silty SAND, moist, medium dense SM 

T ... ·: 57 
26~ii--........ ~~~;~:_...g ....................................................................... .... 
-

28-

30-

32-

34-

36-

I 38-
-

1 40-
1 -

-

The stratification lines represent the approximate boundzy between soil types and the 
transitions may be gradual. Terminated at a depth of 26.5' below existing grade. 
No groundwater encountered. 

Q Earth Systems Consultants Northern California 
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Vicinity Map 
Site Geologic Map 

Regional Geologic Map 
Regional Geologic Map 

Alquist-Priolo Earthquake Fault Zone Map 
Regional Fault Map 

Historical Earthquakes Map 
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File Name: San Benito Foodsr Hollister, California File No.: NHW-7197·01 

Base: USGS Hollistcr7.5' topographic map 1955, Photorevised 1971 ! 
N 

0 2000 f1 
I 
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File Name: San Benito Foods, Hollister, California File No.: NHW7197-01 

Base: From T Rogers, 1993 ! 
N 

0 2000 ft 
I 
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File Name: San Benito Foods Hollister California 

GEOLOGIC UNITS 

~ Riversand 

~ ~ River trace deposits 

IQ! _ Q.al I Fine grained lacustine and 
alluvial deposits 

File No.: NHW~7197-0l 

Contact 
Dashed where approximately 

locatedl dotted where concealed 

---- - - I , ... ..-,,~ 

Fault 
Dashed where approximately 

located, dotted where concealed 

+ Synclin; · ..... .. 

QPs-Unconsolidated sand, silt, Dashed where approximately 
and gravel located, dotted where concealed 
QPsb- San Benito Formation: gravel, 
sand and silt 

Purisima Formation: non-marine 
sandstone member 

~t:{6 

Bouguer gravity contour 
(contour interval = I milligal) 

NomenclaLurc and Descriptions from T. Rogers, 1997 

+Anticli~ ....... . 

Dashed where approximately 
located, dotted where conceaJed 

Strike and Dip of Bedding 

EB 3~ 

Horizontal Inclined Vertical 

Q Earth Systems Consultants Northern California 
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File Name: San Benito Foods, Hollister, California File No.: NHW-7197-01 

1906 c 
~ 

---:-- -----" . ...__«'II' 
... · .... ·?·. 

0---0 

---0 

Active Faults 

Fault5 considered to have been active during Holocene time and to have a relatively higb potential for 
surface rupture; soild line where accurately located, long dash where approximately located, sborl l1ash 
where inferred, dotted where concealed; query(?) indicates additional uncertainty. Evidence of historic 
offset indicated by year of ear1hquakc-associatcd event or C for displacment caused by creep or 
possible creep. 

Earthquake Fault Zone Boundaries 

These are delineated as straight-line segments that connect encircled turning points so as to define 
earthquake fault zone segmenL<;. 

Seaward projection of zone boundary J 
N 

Base from: T. Rogers, 1993 I 
0 2000 ft 

C Earth Systems Consultants Northern California 
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File Name: San Benito Foods, Hollister, California File No.: NH\V-7197~01 

* Salinas 

·)K- K tng Ci( y 

0 

() 

\ 
l':irn Rollle\ 

~

::: 
" 
1· 

\ 

\ 

\ 
\ 

Adapted from Map of Digitized Faults. EQFAULT, T. Blake, 1989; Fault Activity Map of Califorina, Jennings, 
and from tbc Map of Faults and Folds, PG&E, 1988. 
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INTRODUCTION 

Fault Location and Engineering 
Geologic Investigation 

Grace Property-Parcel 1, APN 54-19-09 
341 First Street 

HoJlister, California 

This report summarizes the findings and conclusions from our fault location and engineering 
geologic investigation of the Grace property located at 341 First Street, situated approximately 
250 feet west of the intersection of San Benito and First Streets, in Hollister, California (see 
Figure 1 ). Our investigation focused on the relatively level northeastern portion of the property 
planned for future development, hereafter designated as the "project site." It is our 
understanding that development plans have not been finalized and could consist of a commercial 
storage facility or multiple-family residential structures. 

The property is located within a State of California Alquist-Priolo Earthquake Fault Zone 
(formerly Special Studies Zone) established for the East Branch of the Calaveras fault. The 
purpose of the Alquist-Priolo Earthquake Fault Zoning Act is "to prohibit the location of most 
structures for human occupancy across the traces of active faults and to mitigate thereby the 
hazard of fault rupture" (Hart, 1997). The State of California defines structures for human 
occupancy as ones with an occupancy rate that equals or exceeds 2000 person hours per year. 
This is equivalent to one person present 40 hours per week for 52 weeks, or approximate total 
hours worked by one person during one year, excluding vacations and holidays. 

BACKGROUND INFORMATION 

The following background information is pertinent to our fault location investigation. 

1978 Terratech Investigation 

In 1978 Terratech, Inc. performed a geologic/geotechnical investigation on the property for a 
previous owner. Based on the results of their investigation, Terratech mapped a northwest
trending fault trace passing diagonally through the rectangular property (see Figure 2). The 
primary evidence for locating the fault trace was the presence of the following: 1) "a minor faulf' 
at station 1+30 in Trench T-2(78), 2) steepening of bedding and a "fault scarp developed on 
siltstone and overlain by loose sand and graver at Station 1+10, and 3) "al about Station 0+48 
in Trench T-3. the bedding steepened and slickensided siltstone, indicative of previous shearing 
was evidenf' (Terratech, 1978). In addition, Terratech reported that "unstable, caving trench 



 

APPENDIX A.17

Project 1093 
March 1, 2002 

2 

walls precluded a thorough examination of this zone in place. but on the basis of our surface 
observations, we believe a fault was in evidence at Station 0+48 in Trench T-3, and this fault is 
continuous with that shear zone encountered in Station 1+ JO in Trench T-2." On their trench 
log of TR-3(78) from Station 0+30 (beginning of trench) to Station 0+60 Terratech states 
"caved area - area of suspected faulting (s/ickensided planes on blocks of siltstone brought up 
in a bucket, not observed in place)." This last sentence corresponds to item 3), above, which 
appeared in the text ofTerratech's 1978 report. 

November-December 1999, Proposed Low-Cost Housing Development 

In November-December 1999, the current owner Mr. Michael Grace contacted us to detennine 
the feasibility of performing a new fault study for his proposed low-cost housing development on 
the subject property. Based on our review of the 1978 report by Terratech, it was our 
professional opinion that most of the fault-related features observed by Terratech, taken as a 
whole, did not represent unequivocal evidence for faulting. What made judging the presence of a 
fault on the property difficult was that Terratech made interpretations based on inferences that 1) 
slickensided surfaces unequivocally represent faulting, and 2) the fault trace passed through a 
trench that had not been thoroughly inspected because it had caved and was too dangerous to 
enter. More conclusive evidence for faulting observed for the East Branch of the Calaveras by 
other workers (Terratech, 1983, 1987a and 1987b; Pacific Geoteclmical Engineering, Inc., 1988) 
has been observations on the sidewalls of backhoe trenches of in place native layered materials 
that had been "disturbed" by fault movement, such as obviously displaced sedimentary layering, 
several (three or more) near vertical clayey shear zones, and/or several (three or more) in place 
slickensided sheared surfaces aligned in zones and along trends that are fairly distinct and 
pervasive. This subject is discussed in more detail in the Evaluation of Evidence of Subsurface 
Rupture section on page 13 . 

Although we recommended excavating new trenches to confirm or deny the presence of faulting 
on the property, we did not perform a fault location study at that time. It was the opinion of 
Engineering Geologist Mr. Lew Rosenberg (consulting review geologist for the City of Hollister) 
that such a study would not likely be worthwhile because the findings of Terratech' s 1978 report 
have already been accepted by the City of Hollister (personal communication, December 1999). 

April 2001 Earth ~stems Geotechnical Investigation 

The presence of a fault and associated' setbacks established by Terratech (1978) made it 
economically infeasible to develop the property for multiple residential structures. Consequently, 
Mr. Grace decided to develop the property with no-human occupancy structures, namely a self

storage facility. 
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On April 11, 2001 Earth Systems Consultants of Hollister, California, performed subsurface field 
exploration for a geotechnical investigation of the proposed personal storage facility. The field 
work involved excavating and logging six backhoe test pits at various locations on the property 
under the direction of California Registered geologist Craig Harwood (RG 6831 ). The results of 
their geotechnical investigation are summarized in a report titled "Preliminary Soils 
Engineering Report, Grace Storage Lockers, First Street, Hollister, California," dated June 
27, 2001. 

Current Fault Location Investigation-Fall 2001 

The following paragraphs summarize the generally accepted guidelines for a fault investigation of 
the proposed development based on our understanding of verbal agreements made between Mr. 
Grace and Mr. Ray Proffitt City of Hollister Building Official (personal communication with Mr. 
Grace, November 2001). 

As stated above, the newly proposed development would consist of structures with essentially 
zero human occupancy and consequently would not be required to conform to State 
requirements for establishing surface faulting hazards (meaning the State would not require that a 
copy of our fault investigation report be submitted for State review). As a result, the City of 
Hollister 1) would only require that the location of the fault trace through the property as 
determined by Terratech in 1978 be reestablished for the proposed development, 2) the City 
would not require the same in-depth level of geologic review of such an investigation, 3) the City 
would require that their representative (Building Official Mr. Ray Proffitt) be allowed to observe 
the trenches, and 4) once the fault's location was reestablished, a minimal building setback from 
the fault trace be provided. The result of Item 4) was that the City of Hollister would use our 
fault investigation report for their files and would not have the report reviewed by their 
consulting engineering geologist. It was for this reason that we did not contact the City' s review 
engineering geologist Lew Rosenberg prior to our trenching, as we normally would have for a 
regular fault investigation. 

It should be noted that during our field exploration on December 6 and 7, 2001, Mr. Rosenberg 
was contacted by Mr. Proffitt. According to Mr. Proffitt (personal communication December 
2001), Mr. Rosenberg indicated that if we encountered evidence of a fault arrangements would 
be made for 1'1.r. Rosenberg to observe the fault exposure in our trenches. If, on the other hand, 
we did not encounter a fault, then a review or our report would be made with a likely result being 
the elimination of any surface fault hazard in the project site. 
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Initially, under the agreed verbal guidelines established between Mr. Grace and the City of 
Hollister Building Official Mr. Ray Proffitt (as outlined above), the objective of our fault 
investigation was to reestablish the trace of the Calaveras fault across the property determined by 
Terratech in 1978 in accordance with City of Hollister requirements. The fault location needed to 
be reestablished b~cause there was no known record that the fault had ever been accurately 
surveyed. Once the fault trace was located in our trenches it would be necessary to have a 
surveyor provide accurate location of the fault on a suitable site plan. 

A contingency objective of the fault investigation was formulated if a fault trace was not located 
during our field investigation, which would consist of excavating and logging additional trenches 
to clear the project site of surface rupture hazard. 

The objective of the engineering geologic portion of investigation was to address engineering 
geologic conditions in the vicinity of the project site in accordanc·e with Hollister requirements. 
The anticipated primary geologic constraints for the proposed development on the project site 
include potential landsliding, erosion, and seismic shaking. 

JNFORMA TION PROVIDED 

For our evaluation we were provided with the following: 

1) A copy ofTerratech' s 1978 report 
2) A copy of Earth Systems Consultants' 2001 geoteclmical report of the project site titled 

"Preliminary Soils Engineering Report, Grace Storage Lockers, First Street, 
Hollister, California" 

3) A preliminary site map titled "Grace Property, First Street - Trench Location 
Survey," prepared by Roger Grimsley & Associates, Inc., dated 1/11/01, scale 1»=40, 

SCOPE OF WOB,K 

The following work was performed for this fault location and engineering geologic investigation. 

1. Reviewed available published and unpublished geologic literature pertaining to the 
project site and the East Branch of the Calaveras fault. 
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2. Examined several sets of stereoscopic aerial photographs of the project site and its 
surroundings to evaluate surface fault rupture, slope stability, erosion history, and 
geologic features that caMot be seen from the ground surface. 

3. Performed reconnaissance level geologic field mapping of the proj~ct site and 
vicinity. 

4. Revi~wed subsurface data from other investigations of the East Branch of the 
Calaveras fault on nearby properties. 

5. Performed a field reconnaissance of the parcel and surrounding area to look for 
possible geologic and topographic features and vegetation patterns that may 
indicate the presence of fault traces. 

6. Excavated, inspected, and logged four exploratory backhoe trenches roughly 
perpendicular to a previously mapped fault trace, which was inferred to cross 
diagonally through the property, to look for evidence of subsurface faulting and to 
observe and classify subsurface soils. 

7. Compiled and analyzed our office and field data and formulated conclusions 
regarding the presence of a fault trace through the project site. In addition we 
formulated conclusions regarding other engineering geologic constraints to the 
proposed development. 

8. Prep~ed this report which summarizes our findings, conclusions, and 
recommendations regarding engineering geologic suitability of the proposed 
development. Our report includes a geologic site map, geologic cross section, 
trench logs, a fault location map, selected stereo pair aerial photographs, and a 
design response spectrum plot. 

FINDINGS 

Field Logging of Exploratory Trenches 

Prior to perfonning our field investigation, we scheduled viewing of our trenches with City of 
Hollister Building Official Mr. Ray Proffitt. On December 6 and 7, 2001, we spent about 34 
combined hours (20 hours of Senior Engineering Geologist James Nelson and 14 hours of 
Associate Engineering Geologist Amy Hosokawa) logging exploratory backhoe trenches TR-
1(01), TR-2(01), TR-3(01), and TR-4(01) excavated at strategic locations. City of Hollister 
Building Official Mr. Ray Proffitt visited the site and viewed all our trenches on December 6 and 
7, 2001 . After reviewing our trenches it is our understanding that Ray Proffitt informed Mr. Lew 
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Rosenberg that we did not observe any evidence of faulting in our trenches (personal 
communication with Mr. Proffitt, December 2001). Appendix A (Figure Al) shows photographs 
of trenches TR-2(01) and TR-3(01). 

The locations of our trenches are shown on Figure 2. To differentiate between trenches and test 
pits excavated on the property at various times by different consultants we have added the year 
the excavation was performed in parenthesis following the exploration designation. For example 
trench T-3 excavated in 1978 by Terratech is designated as T-3(78). For this investigation, 
trenches were oriented and located to intercept the fault trace previously identified by Terratech 
(1978). Specifically, Trench TR-1(01) was located about 60 feet west-northwest of Terratech' s 
trench T-2(78) (Figure 2) and TR-2(01) was located about 125 feet northwest of T-3(78) to 
attempt to intercept the fault features observed by Terratech's geologist. As mentioned above, 
previous evidence consisted of "a minor jau/f' at Station 1+30 near the southwestern end of 
Trench T-2(78) and at Station 1+10 bedding steepened considerably, and evidence of a fault 
scarp developed on siltstone overlain by loose sand and gravel (Terratech, 1978). When the 
previously identified trace was not encountered in Trenches TR-1(01) and TR-2(01), additional 
trenches TR-3(01) and TR-4(01) were performed to clear buildable portions of the property of 
surface faulting hazards. To intercept any fault traces passing through the project site trench 
locations were selected in the field in such a manner that each trench provided sufficient overlap 
with an adjacent trench. As seen in cross section (Figure 3), minimum overlap was about 10 feet. 
Because the zone of faulting evident at other locations in the Hollister area (Terratech, 1978, 
1983, 1987a and 1987b; Pacific Geotechnical Engineering, Inc., 1988) was usually at least 15 
feet wide, the 10-foot-wide overlap appears to be sufficient. 

Locating trenches for our investigation was constrained in the eastern portion of the project site 
by the presence of the existing development and in the northwestern and central portions by 
garbage and construction debris. Trench TR-1(01) was situated between relatively steep slopes 
to the south and the Grace & Associates office building to the north. This trench was not 
excavated longer than about 27 feet to the north because we did not want to undennine the office 
building foundation. During the previous investigation on the property by Terratech in 1978, the 
presence of relatively thick loose garbage fill (up to about 15 feet thick) caused trench walls to be 
unstable and collapse. The presence of thick and potentially unstable fill meant that new trenches 
would need to be excavated to greater depths so that native materials could be observed to 
properly assess the presence and age of faulting, if encountered. 

During two initial attempts to excavate Trench TR-2(01) on December 61 2001, in the 
northwestern portion of the property the backhoe encountered relatively large blocks of concrete 
debris. Because the backhoe could not excavate through the large concrete blocks these two 
initial locations were abandoned and a favorable location for TR-2(01) was found in the 
northwestern corner of the project site (Figure 2). Both TR-1(01) and TR-2(01) were suitably 
excavated 5 to 10 feet into native San Benito Gravels. This is significant because San Benito 
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Gravels are suffiqiently old (Plio-Pleistocene age) that the absence of fault evidence would 
indicate that no active fault traces ( defined as having not moved during the last 11,000 years) are 
present at greater depths. 

During excavation of trenches TR-2(01) and TR-3(01), sloughing and caving of the sandy and 
gravelly soils made it impossible to stabilize the trench with hydraulic shoring. Consequently, we 
directed the backhoe to lay back the trench sidewalls on both sides with a series of benches. In 
this manner, the trench wall remained stable and allowed safe entry. 

Based on the findings of Terratech's 1978 investigation the identified fault trace should have 
been encountered somewhere between about Station 0+00 and 0+10 (0 to 10 feet from the 
southern end) of TR-1(01) and between about stations 0+15 and 0+20 of TR-2(01) 
(corresponding to 15 feet and 20 feet from the southwestern end of TR-2(01)). Trench TR-
2(01) was extended an additional 30 feet northeastward to clear the project site of surface fault 
hazards. 

The subsurface conditions encountered in the exploratory trenches were logged in the field by 
Certified Engineering Geologist James Nelson and California Registered Geologist Amy 
Hosokawa. Ms. Hosokawa was specially contracted from Redwood Geotechnical Engineering, 
Inc. of Morgan HiU, California for this investigation. Soils were described in accordance with the 
Unified Soil Classification System (ASTM D2487). Logs of the trenches denote the subsurface 
conditions encountered at the Locations shown on Figure 2. It is not warranted that the logs are 
representative of subsurface conditions at other locations or times. 

Field Mapping 

On December 8, 2001, we spent about 2 hours locating our exploratory trenches from the 
previous two days and performing reconnaissance geologic mapping in the vicinity of the project 
site. 

For this investigation we developed a suitable site plan to use as a base for our Geologic Site 
Plan (Figure 2) by combining scanned images of 1) a site map from Terratech (Figure 2, 1978), 
2) a City of Hollister orthophotographic map, scale 1" = 200', prepared by Bissell & Kam, Inc. 
(1984, sheet 15 of 27) of the project site and vicinity, 3) a Field Exploration Location Map 
from the 2001 report of the property by Earth System Consultants, and 4) the provided site plan 
prepared by Roger Grimsley & Associates titled Grace Property, First Street - Trench 
Location Survey, dated 1/ 11/02, scale 1"=40'. 
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It should be noted that the surveyed location of trench TR-1(01) provided by Grimsley & 
Associates (dashed line, Figure 2), does not appear to be oriented correctly. 

Surface Conditions 

The physiographic setting of the project site is shown on the Vicinity Map, Figure 1. 
Predominantly northeast-facing moderate slopes (approximately 25 to 30 degrees), covered with 
grasses and weeds characterize the southwestern half of the subject property. The sloping 
ground is a portion of Park Hill. Relatively level ground at the base of the slope characterizes the 
project site in the northeastern half subject property (Figure 2). 

According to the site plan based on the City of Hollister orthophotographic maps by Bissel & 
Karn (1984) elevations in the vicinity of the project site range from about 340 feet near the top of 
the slope in the southwestern comer to about 284 feet near the northeastern corner of the 
property (Figure 2). 

Regional Geology 

The geology of the project site and its surroundings is shown on published maps (Taliaferro, 
1945; Kilburn, 1972; Dibblee and Rogers, 1975; Robbins, 1982; Rogers, 1993; Majmundar, 
1994; and Rosenberg, 1998a). 

Hollister and vicinity are located on a broad, flat alluvial plain near the southern end of Santa 
CJara Valley. Several hundred feet of unconsolidated sediments that unconformably overlie 
various bedrock units locally underlie the valley. The near surface sediments in the immediate 
vicinity of Hollister have been interpreted to be either ancient lake deposits (lacustrine) (Jenkins, 
1973; Herd, 1978), or overbank flood deposits ( alluvium) from San Benito River (Hoose, 1983). 
Carbon-14 dating suggests an age of approximately 4000 years for the uppermost beds of near
surface sediments in the Hollister area (Herd, 1978; Hoose, 1983; Rosenberg, 1998). 

The alluvial/lacustrine deposits in the vicinity of Hollister are typically clay, silt, and fine to 
medium-grained sand (Terratech, 1983, 1987a, 1987b; PGEI, 1988). These s~diments are 
generally well bedded, and individual layers continue laterally for hundreds of feet. These 
sediments overlie Plio-Pleistocene San Benito Gravels (QTsb) in the vicinity of the project site. 

Calaveras Fault Zone 
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1994). The Main Branch is actively creeping. Although the East Branch has not been 
historically active, it is considered potentially active because the fault has deformed and displaced 
Holocene to Late Pleistocene sediments. Relative displacement is right lateral strike slip, with 
the west side moving northward relative to the east side. 

East Branch of the Calaveras Fault 

The mapped location and length of the East Branch of the Calaveras fault in the Hollister area are 
based on topographic, ground water, geophysical, and geodetic evidence. At several locations 
the East Branch is marked by a subtle, discontinuous, west-facing topographic scarp. Subsurface 
location of the fault appears to be marked by differences in ground water elevation on opposite 
sides of the scarp (Kilburn, 1972; Farrar, 1981). Robbins (1982) measured an anomalous 
gravitational pattern along the trend of the scarp and interpreted the pattern to represent vertical 
displacement ofbeQrock along the East Branch of the Calaveras fault. 

Location of the East Branch of the Calaveras Fault 
on Nearby Property 

We reviewed available unpublished consultant's reports of fault studies of the East Branch of the 
Calaveras fault in the Hollister area (Terratech, 1978, 1983, 1987a and 1987b; Pacific 
Geotechnical Engineering, Inc., 1988). It was anticipated that comparisons and possible 
correlations could be made between soils on the property and nearby soils that have been 
involved in faulting. Also, it was hoped that if the soils are correlative, possible fault related 
features observed beneath the property would be at similar depths to those observed by other 
workers. 

A trace of the East Branch was located in the northeastern portion of Hollister, directly south of 
the property by Terratech in 1978, Portions of the East Branch were located in the southeastern 
part of Hollister by Terratech in 1983 and 1987 (Terratech, 1983, 1987a and 1987b) and by 
Pacific Geotechnical Engineering, Inc. in 1988 (PGEI, 1988). 

The East Branch was observed in trenches on several large acre parcels in southeastern Hollister 
by Terratech at three locations (Terratech, 1983, 1987a, and 1987b) and by PGEI at one location 
(PGEI, 1988). Our principal geologist James Nelson observed and logged East Branch fault 
traces for two of the 1987 Terratech projects (1987a and 1987b). At each location evidence of 
faulting included the presence of (1) undulating, near vertical slickensided sheared surfaces, (2) 
truncation or abrupt termination oflaterally continuous beds, (3) vertical displacement oflaterally 
continuous beds (generally with west side down), (4) monoclinal folding of sediments (west side 
down), and (5) vertical clay seams. The width of the fault zone varied between 13 feet and 50 
feet and was characterized by two to five distinct fault traces that displaced Holocene to late 
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Pleistocene interbedded clay, sand, and silt layers with.in about 4 feet to 10 Y2 feet of the ground 
surface. 

These investigations indicate that fault features produced by the East Branch of the Calaveras 
fault in deposits of Holocene to Late Pleistocene age in the vicinity of the property would be 
fairly obvious over a relatively wide zone (13 to 50 feet) and at relatively shallow depths (4 to 

101h feet) . 

Site Geology 

Taliaferro (1945), Kilburn (1972), Dibblee and Rogers (1975), Robbins (1982), Rogers (1993), 
Majmundar (1994) and Rosenberg (1998a) mapped the project site as being underlain by Plio
Pleistocene San Benito Gravels or San Benito Formation. Mapped geologic features and our 
interpretation of the subsurface configuration of geologic units on the project site are shown on 
the Geologic Site Map, Figure 2, and Geologic Cross Section, Figure 3. 

Earth material beneath the project site can be divided into two general categories, surficial 
geologic units consisting of artificial fill and younger alluvium, and a bedrock unit consisting of 
the relatively young San Benito Gravels. 

Surficial Geologic Units 

Artificial fill (Qf) appears to cover most of the project site. We encountered fill 1-1/2 feet thick 
in TR-2(01), at least 4 feet thick in TR-3(01), and about 4-1/2 feet thick in TR-4(01). Terratech 
(1978) encountered "trash fill" up to about 15 feet thick in TP-3(78) in the north-central portion 
of the property. Earth Systems Consultants (ESC, 2001) encountered garbage fill between about 
3 feet to 14 feet thick in their test pits. The fill is predominantly garbage and construction debris. 
During trenching we observed rusty metal objects) porcelain fragments, bumt trash, bones, 
concrete debris, bottles, and brick fragments. ESC encountered similar items. The debris is 
surrounded by clayey sands that appear to be loose to medium dense and sandy clays that appear 
to be soft to stiff. Based on the old style of bottles encountered, we roughly estimate some of 
the garbage to b~ at least 75 to 100 years old (personal communication with geologist Craig 
Harwood, January 2002). 

Younger alluvial deposits (Qa) on the project site consist of unconsolidated, fine-grained clayey, 
silty, sandy soil derived from the underlying San Benito Gravels. They form a thin mantle) 
generally less than about 4 feet thick, in the north-central portion of the project site. These 
deposits are only shown on the Geologic Site Map (Figure 2) where they are estimated to be 
thicker than about 3 feet. 
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It should be noted that we also logged colluvial soils in trenches TR-1(01) and TR-2(01) (Figure 
4). Because these soils are relatively thin (less than about 2 feet thick) and localized we did not 
map their vertical or areal extent. Consequently, colluvium is not shown on Figures 2 and 3. 

Bedrock Unit 

San Benito Gravels (QTsb) of Plio-Pleistocene age is the only near surface bedrock unit 
underlying the project site. The San Benito Gravels were deposited by streams and possesses 
clay, silt, sand and gravel. The San Benito Gravels lie beneath a relatively thin veneer of surface 
colluvium on sloping ground in the southwestern half of the property as observed in TR-1(01), 
beneath garbage fill overlying most of the project site as observed in TR-2(01), TR-3(01), and 
TR-4(01 ), and beneath younger alluvial soils (Qa) in the vicinity of the existing paved parking 
area as observed in TR-4(01). 

San Benito Gravels encountered in our trenches consist predominantly of alternating beds of 
poorly graded sands (SP) and gravels (GP), with minor silty sand (SM) and sandy clay (CL) 
layers. The encountered sands and gravel were generally dry to moist and medium dense to very 
dense. The encountered sandy clays were generally damp and very stiff to hard. Fairly well 
indurated claystone and siltstone beds were encountered in the southwestern ends of trenches 
TR-1(01) and TR-2(01) at the base of the slopes in the southwestern half of the property. 

Geologic Structure 

Bedding beneath the project site is not shown on published maps (Taliaferro, 1945; Kilburn, 
1972; Dibblee and Rogers, 1975; Robbins, 1982; Rogers, 1993; Majmundar, 1994; and 
Rosenberg, 1998). We observed bedding in trenches TR-1(01), TR-2(01), and TR-3(01) as 
striking northwestward and dipping 20 to 42 degTees to the northeast. Terratech (1978) 
observed apparent dips of 42 degrees and 32 degrees in the same general direction in sedimentary 
beds in T-3(78) and they graphically depicted northeast dipping beds on the T-2(78) trench log. 

Surface Water and Ground Water 

Surface drainage Qff of sloping ground on the project site generally occurs as unchanneled sheet 
flow. Because relatively sandy soils and sandy bedrock are present beneath most of the project 
site, much of the precipitation probably infiltrates rapidly into the ground. Other than the 
erosional bluff face on the southwestern half of the property, we did not observe obvious 
erosional processes in the vicinity of the project site during field reconnaissance mapping or on 
aerial photographs. 
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In the vicinity of the project site we did not observe any indications of shallow ground water 
conditions such as springs, seeps, or water-loving plants. 

Effects of the Loma Prieta Earthquake 

The Loma Prieta earthquake of October 17, 1989, which occurred along the San Andreas or a 
branch fault, had a moment magnitude of 6.9, and its epicenter was located approximately 32 
miles northwest of the project site. The project site is not shown on the Preliminary Map of 
Ground Rupture Resulting from the October 17, 1989, Earthquake (Santa Cruz County, 1989) 
or other maps of earthquake induced failures (Spittler and Harp, 1990~ Spittler and Sydnor, 
l 990~ Manson and others, 1991 ). During our reconnaissance site visit we did not observe any 
obvious ground fissures, evidence of landsliding, or any ground disturbance that may have been 
the result of the Loma Prieta earthquake. 

During the Loma Prieta earthquake peak ground accelerations were measured at strong-motion 
stations maintained by the California Strong Motion Instrumentation Program (CSMIP). The 
closest instrument is located approximately 3 miles northwest of the project site in Hollister. 
Peak vertical ground acceleration at this station was 0.20 g and peak horizontal ground 
accelerations rang~d from 0.18 g to 0.38 g (Shakal and others, 1989). The reported estimated 
Modified Mercalli Intensity of shaking in the Hollister area was VII (Stover and others, 1990; 
Sydnor and others, 1990). 

POTENTIAL GEOLOGIC HAZARDS AND MITIGATION ~ASURES 

Faulting and Ground Rupture 

The project site is located within an earthquake fault zone (formerly "special studies zones") 
established for areas of potential surface faulting in accordance with the Alquist-Priolo 
Earthquake Fault Zoning Act (formerly SpeciaJ Studies Zones Act) of 1972 (Hart, 1994). 

Seismic hazards c~m be divided into two general categories; hazards due to ground rupture and 
hazards due to ground shaking. Figure 1 shows potential ground rupture hazards and Figure 6 
shows potential ground shaking hazards. The location of the inferred trace of the East Branch of 
the Calaveras fault governs the ground rupture hazard in the vicinity of the property. 

Based on subsurface data obtained during this investigation summarized in the following 
Evaluation of Evidence of Subsurface Rupture section, it appears that the previously mapped 
fault trace identified by Terratech is not present. Therefore, ground rupture is not considered a 
potential hazard to the present development, and mitigation measures are unnecessary. 
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To observe whether obvious fault related features are present on the ground surface of the 
property we performed reconnaissance geologic fi~ld mapping and reviewed seven sets of aerial 
photographs taken in 1949, 1959, 1967, 1980, 1985, 1987, and 1997. Figures 7 and 8 show 
stereo pairs of the 1949, 1959, 1967, and 1997 photographs. These four sets of photographs 
were chosen because they possess the best contrast. Obvious surface evidence for active fault 
movement such as displaced curbs, pavement, or other artificial features was not observed in the 
immediate vicinity of the property on aerial photographs or during our geologic reconnaissance 
mapping. In addition, we did not observe photolineaments in the vicinity of the property on 
aerial photographs. 

Evaluation of Evidence of Subsurface Rupture 

Evidence of faulting was not observed in our exploratory trenches in San Benito Gravels and 
alluvial deposits. The interbedded siltstone, claystone, sands, and gravels exposed in trenches 
TR-1(01) through TR-4(01) are not displaced (Figures 4, and 5). 

The soils encountered at the trench bottoms were inspected for the presence of fault related 
features such as near-vertical clay seams, rotated or disturbed clasts, displaced bedding, 
monoclinal folding, or subtle textural differences (for example; finer-grained sands and gravels 
butted against coarser material). We did not observe disturbance or displacement of 
northeastward-dipping beds of San Benito gravels exposed in Trenches TR-1(01 ), TR-2(01 ), and 
TR-3(01), younger silty sand alluvium in TR-4(01), or any other features that would indicate 
faulting beneath the vicinity of the project site. 

In the following two sections we discuss Terratech's interpretation of faulting on the property. 
In the first section, Fault Related Features Inferred by Terratech, we attempt to show that 
Terratech' s logs and report do not provide enough corroborative subsurface data to assess 
whether the observed slickensides unequivocally represent faulting. In the second section, 
Possible Alternative Fault Interpretation, we attempt to show that truncated bedding shown on 
Terratech's trench log of T-2(78) at Station 1+30, may provide more convincing evidence of 
faulting. This feature was identified by Terratech (1978) as a fault plane, but it appears the 
feature was not used to locate the fault through the property. 

Fault Related Features Inferred by Terratech 

As mentioned previously, Terratech inferred that a fault trace passed through the project site 
based on inferences that 1) slickensided surfaces present in trenches T-2(78) and T-3(78) 
unequivocally represent faulting and 2) the fault trace passed through a portion of trench T-3(78) 
that had not been thoroughly inspected because the trench bad caved and was too dangerous to 
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enter. As stated on the log, evidence for faulting in T-3(78) is solely based on the presence of 
"s/ickensided planes on blocks of siltstone brought up ;n a bucket, not observed in place.» 
Terratech did, however, observe in place slickensided surfaces on siltstone at Station l+ IO in 
trench T-2(78). 

The tenn "slickensides" generally describes polished and striated surfaces usually produced in 
clayey soils by shearing. Based on our local experience, slickensides can be produced by 
processes other than faulting. Slickensides can be artificially produced by a backhoe bucket 
during excavation due to shearing action of the bucket as it dislodges the soil. Another process 
that can produce slickensides is self-shearing of near-surface earth materials that contain highly 
expansive clay minerals. As these materials experience alternating wetting and drying conditions 
during rainy and dry seasons, the clay minerals will shrink and swell, which results in a "self
shearing" action to produce slickensided surfaces. Landslide movement can also shear clayey 
soils to produce slickensides. Flexural slip folding is a process that involves localized shearing, 
typically along bedding surfaces, as beds are folded during simple shear. The process is 
analogous to the movement that occurs along individual sheets of paper when a stack of papers is 
bent. The presence of slickensides along bedding surfaces is commonly associated with flexural 
slip. Flexural slip could have occurred in the San Benito Gravels beneath the site and vicinity as 
a result of local monoclinal folding that produced Park Hill, directly to the south-southwest. This 
folding is evident by the northeast dipping San Benito Gravel layers observed in our trenches 
beneath the project site. 

Because the slick~nsided features were not observed in place in the trench sidewall ofT-3(78), 
one can not be certain whether they were produced artificially by the backhoe bucket during 
trench excavation, by faulting, self shearing, landsliding, or flexural slip folding. The orientation 
of "slickensided striated on siltstone surfaces» observed at Station 1+10 in T-2(78) were 
measured to be trending N65°w and dipping 59° N (Terratech, 1978), as shown on Figure 2. 
This orientation is very similar to bedding attitudes in San Benito Gravels that we measured in 
trenches TR-1(01), TR-2(01), and TR-3(01). It seems fortuitous that the local orientation of the 
inferred fault trace closely matches bedding orientation. Consequently, a more likely explanation 
for the slickensides observed in T-2(78) would be local shearing due to flexural slip. During our 
trenching on December 6 and 7, 2001, we did not observe any slickensides or indications of 
obvious pervasive shearing. 

It is acceptable geologic practice during trench logging to first 1) adequately describe features 
observed on sidewalls in as much detail as possible and then 2) present interpretations based on 
the observations made. To illustrate the potential difficulties that may arise if interpretations are 
not backed up by sufficiently detailed observations we provide the following simplified example: 
A geologist observes and logs a trench for a project that involved concerns with shallow 
groundwater. On the log the geologist only stated his interpretation that "soils to a depth of 15 
feet were oxidized." As a result of this interpretation, the geologic report for the project states 
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that "because observed soils were oxidized the site has not experienced shallow ground water 
conditions in the recent geologic past." During subsequent review of the log and report, a 
regulatory geologist would have no way of knowing whether the geologist has truly observed 
oxidized soil at the project site without adequate descriptions of the soil by the field geologist. 
Such descriptions would show a reviewer what evidence had led to the field geologist's 
interpretation. A more convincing log would have descriptions that supported an interpretation 
that the site soils were oxidized had it stated that the soils were "dry, reddish brown, and 
contained live rootlets." 

Similarly, the tenn "slickensides" is an interpretative word that implies an observed soil has 
experienced shearing. As indicated above, slickensides can be produced by processes other than 
faulting. As in the above example, instead of just stating that slickensides are present, it would 
be more convincing to describe the feature in detail in the form of both written descriptions and 
graphically on the trench log. Additional descriptions of slickensides that would further support 
a fault interpretation could include I) the presence of shears that cuts across and displace 
bedding, 2) the degree of polish/and or striations on clay surfaces, 3) orientation of striations that 
are consistent with expected fault mechanism, etc. Also, the field geologist should look for 
additional corroborative evidence for faulting ( such as clay seams, warped bedding, truncated or 
laterally displaced bedding). Such corroborative data helps the reviewer of the trench logs 
visualize what was observed in the field and allows the reviewer to agree (or disagree) that the 
data indicates the presence of a fault. 

Possible Alternative Fault Interpretation 

During trenchlng to located fault traces geologists should make every attempt to observe 
truncated or laterally displaced bedding because these features usually provide some of the better 
corroborative evidence for faulting. Trench log of T-2(78) at Station 1 +30 shows an interbedded 
sequence of gravels, sand, and siltstone at the upslope (southwestern end) of the trench. These 
beds abruptly terminate downslope (to the northeast) against a relatively thick bed of siltstone. 
The contact between the sedimentary sequence and the siltstone is described as "Fault Plane, 
N0° E. 87° N with white caliche along plane, gray shears to J" either side" (Terratech, 1978). 
The stated bearing of the fault plane appears to contain a transcription error because an inclined 
planar feature cannot trend in a north-south direction and at the same time dip to the north. 
Three possible orientations for this feature are 1) N90°E (trending east-west), 87°N; 2) NO°E 
(trending north-south), 87°:E; or 3) NO°E (trending north south), 87°W It seems more likely 
that the actual bearing of the "fault plane" was N90°:E (trending east-west) dipping 87°N 
because we did not encounter any evidence of faulting in the trenches logged for the Ranchers 
Feed property directly north of the project site (Pacific !R._im (jeofogic, 1998). In our opinion, it 
could be argued that subsurface evidence for the presence of an east-west-trending, nearly 
vertical fault based on the observed "fault plane" is perhaps stronger than the evidence presented 
by Terratech based solely on the presence of slickensides. The East Branch of the Calaveras fault 
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has been observed by others as being nearly vertical. (Terratech, 1983, 1987a, and 1987b; PGEI, 
1988). 

On Figure 2 we have mapped a second inferred fault trace designated as the "inferred southern 
fault trace" passing through the steeper slopes in the southern portion of the property. The 
northernmost fault trace inferred by Terratech is designated as the ''inferred northern fault trace." 
Although the observed cyault plane" in T-2(78) was not used by Terratech (1978) to locate 
faulting through the property, we believe the inferred southern fault trace could represent a 
suitable alternative interpretation for faulting. We did not encounter this fault trace in our 
trenches in the vicinity of the project site. Consequently, the inferred southern fault trace will not 
adversely affect the proposed development. 

Ground Shaking 

The project site is situated in the seismically active San Francisco and Monterey Bay Areas. 
Relatively strong, damaging earthquakes occur fairly frequently in the Hollister area. According 
to Rogers (1980), between 1800 and 1961 at least 19 earthquakes he defined as "major" caused 
damage in the City of Hollister. Since 1961, 2 additional earthquakes have caused significant 
damage in Hollister, namely the 1976 "Coyote Lake" earthquake and the 1984 "Morgan Hill" 
earthquake. These data suggest that earthquakes capable of causing damage in Hollister occur 
on the average of about once every decade. Therefore, it appears likely that periodically the 
project site will be shaken by earthquakes generated by movements along nearby active faults 
and, possibly, along nearby potentially active faults. 

Faults that have the possibility of causing significant ground shaking at the project site are listed 
in Table 1 and shown in Figure 6, Regional Fault Location Map. The Working Group on 
Northern California Earthquake potential (1996) and the State of California (Petersen and others, 
1996) have identified these faults as capable of producing earthquakes larger than moment 
magnitude 6 in the vicinity of the project site. For each fault we have listed fault length, distance 
from the project site, historic moment magnitude of the largest earthquake the fault is capable of 
generating, estimated mean (501h percentile) horizontal peak ground acceleration in San Benito 
Gravels at the project site from such an earthquake, activity level, and estimated effective 
recurrence time for such an earthquake. "50th percentile PGA" means there is an 50% probability 
that the peak ground acceleration will not exceed the stated value. 
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Table 1 - Pertinent Faults and Seismic Considerations - Grace Property 

Historic* Peak0 

Lengl.h Distance& Moment Orowid Aooel 
km dired:ion from Ma111itude 501h%ilc 

Fault &. activity (mi IC$) fill!. 19:!J (mil~) (Mw) QT!b 

Southern Caluveras (RL) 106 (66) I (O) to W 6.2 0.60 
Sargent (R& RL) 53 (33) 4 (3) to NW 6.8 0.69 
Quien Sabe (RL) 22 (14) 7(5)to NE 6.4 0.42 
Z:lyonto-Ve:rgeles (R & RL) 3.S (.S) 9 (S)to W 6.8 0.44 
San Andreas 1906 rupture (RL) 470 (292) 10(6)to W 7.9 0.47 
San Andreas SC l\ifl.s (RL) 37 (23) 28(17)toNW 7.0 0.14 
Ortig11 I it4 (RL) 66 (41) 33 (20) toE 6.9 0.12 
Rincooada (RL) 190 ( 118) 36 (22) to SW 7.3 0.13 
Great Valley 8 (R) 4 1 (25) 4.S (28) toNE 6.6 0.09 
Great Valley 9 (R) 39 (24) 46 (28) to E-NE 6.6 0.09 
Monterey Bny • 

Tularcitos (R & RL) 83 (52) SO (3l)to SW 7.1 0.10 
Hayword, Southeast. Ext.(R & RL) 26 (16) 54 (34)to N -NW 6.4 0.06 
Moote Vista.Shannon (PA) (R) 41 (25) .SS (34) to NW 6.8 0.08 
Great Valley 10 (R) 22 ( 14) 58 (36) to £.SE 6.4 0.06 
San Gregorio -

Sur Region (R & RL) 79 (49) 63 (39)toSW 7.1 0.08 
Gremville (RL) 73 (45) 63 (39)N-NW 6 .9 0 .06 
San Andreas Peninsula (RL) 88 (.54) 64 (40) to NW 7.1 0 .06 
San Gregorio (R & RL) 129 (80) 6.5 (40)to SW 7.3 0.08 
Great Valley 7 (R) 45 (28) 70 (43)to NE 6.7 0.06 
Great Volley 11 (R) 25 ( 16) 71 (44) to SE 6.4 0.0.S 
Nort.ben:i Calovera, (RL) 52 (32) 74 (46) to N-NW 6.8 0.0.S 
Hayward South (A) (RL) 43 (27) 74 (46) to NW 6.9 0.0.S 
Great Valley 12 (R) 17 (10) 9.5 (.59) to SE 6 .3 O.QJ 
Great Valley 6 (R) 45 (28) 96 (60) to N-NE 6.7 0.04 

Notes: 
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Effeaive 
recurrence 
time, ~ 

33 
330 
600 
10,000 
210 
400 
1,100 
1,700 
540 
520 

2,600 
220 
2,400 
400 

400 
550 
400 
400 
S60 
42.S 
146 
210 
360 
560 

' Tho maxi.mum earthquake (based on historic data) that appears capable of occurring under the prescnlly known tectonic framework (Working 
Group on Northern Califomim Earthquake Potenlial, 1996, Petm;(2] and others, l996). 
u Peak growid acx:eleration values represent som percentile, calculated using relationships from Abrahamson nnd Silva, l997. (RL) • riglll lotecal 
strike slip foull, (R) .. reverse fault 

The notes listed at the bottom of Table 1 provide sources for the data in the table. The list of 
"Historic Moment Magnitude" in the fourth column from the left is based on information from 
Petersen and others (1996) and the Working Group on Northern California Earthquake Potential 
(1996). These are the maximum earthquake (based on historic data) that each fault appears 
capable of occurring under the presently known tectonic framework. The attenuation 
relationships for calculating peak ground accelerations were based on Abrahamson and Silva 
(1997). Abrahamson and Silva (1997) utilizes a correction that provides more conservative 
values (higher accelerations) that are characteristic of reverse (R) or right lateral with reverse 
component (RL & R) types of faults. 

Peak ground acceleration values do not completely characterize the hazard due to ground 
shaking at a given site. Frequency distributions, duration of shaking, and number of repeatable 
high ground accelerations are also important. So-called "site effects," another unknown, could 
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also affect actual ground accelerations at the project site. Site effects mainly include the effects 
that topography has on transmission and focusing of seismic energy. 

The last characteristic earthquake on the North Coast segment of the San Andreas fault was the 
"San Francisco" earthquake of 1906. The North Coast segment of the San Andreas fault is 
approximately 292 miles long and includes the San Francisco Peninsula segment and the 
Southern Santa Cruz Mountains segment. Movement along the entire North Coast segment of 
the San Andreas fault caused the 1906 earthquake which in tum caused extensive damage 
throughout the San Francisco Bay Region. 

Recent data from the U.S. Geological Survey (Working Group on California Earthquake 
Probabilities, 1999) indicates there is a 70 percent (formerly 67 percent, WGCEP, 1990) chance 
for at least one earthquake of magnitude 6. 7 (formerly magnitude 7) or greater in the San 
Francisco Bay Area in the next 30 years. Earthquakes of this magnitude could occur on faults or 
fault segments in the region closest to the project site~ the San Francisco Peninsula segment of 
the San Andreas fault (21 % probability), the southern portion of the Calaveras fault (18% 
probability), the northern portion of the Hayward fault (32% probability), and the San Gregorio 
fault (10% probability) (Figure 6). 

The project site is likely to be shaken by earthquakes of approximate moment magnitude 7.9 
(similar to the "San Francisco" earthquake of 1906) with an effective recurrence time of 210 
years (Working Group on Northern California Earthquake Potential, 1996). 

The primary seismic hazard at the project site appears to be the potential for very strong ground 
shaking and associated high vertical and lateral bedrock acceleration due to a major earthquake 
close to the project site. Even under the influence of severe ground shaking, the presence of 
relatively dense clayey soils and shallow dense young San Benito Gravel bedrock, and absence of 
observed ground failures indicates a very low potential for seismically induced landsliding or 
ground failure in the vicinity of the proposed development. As discussed below in more detail 
(Liquefaction, Lateral Spreading and Lurching section, below), the liquefaction potential 
within the dense clayey soils and grave] bedrock is considered negligible. The levels of risk to 
property and life due to intense ground shaking are considered similar to nearby properties. 

Field Based Geotechnical Parameters from Nearby Sites Underlain by QTsb 

Table 2 surrunarizes pertinent field based geotechnical parameters of subsurface materials beneath 
3 sites in the vicinity of the project site as compiled and summarized by Rosenberg in his 1998 
report (Rosenberg, 1998a) ''Liquefaction Susceptibility of the Hollister Area, San Benito County, 
California." The three investigation locations are: 1) Hollister Highway 156 bypass investigated 
by Caltrans in 1992 (situated about 2.5 miles west and northwest of the project site); 2) Park Hill 
water tank site investigated by Earth Systems consultants in 1996 (situated about 1000 feet west 
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of the project site); and 3) the Migrant Farmworker Center investigated by Earth Systems 
Consultants in 1996 (situated about 3 miles southeast of the project site). These investigation 
locations share similar geologic conditions because of their location on three tectonically elevated 
hills believed to have formed due to compressive forces along the adjacent Calaveras fault, and 
because the hills are underlain by San Benito Gravels. Consequently, we have inferred that 
geotechnical parameters beneath the project site are likely to be similar to the three investigation 
locations. It should be noted that we did not use subsurface geotechnical data from Terratech's 
(1978) logs for borings B-1 through B-4 on the subject property because we are not certain 
whether these borings encountered San Benito Gravels. 

Table 2 summarizes data collected at approximate 5-foot intervals in each boring by Earth 
Systems Consultants, including boring number, depth of sampling interval, equivalent standard 
penetration test (SPT NI) values for the field blow counts using relationships by Seed and others 
(1985). The last column on the right is the estimated shear wave velocity in meters per second 
based on SPT vah,1es. These shear wave velocities are used to provide suitable seismic design 
parameters for the project site as specified by recent building codes (see Seismic Design 
Parameters section, below). 

Table 2 - SPT N Values in QTsb Based on Borehole Data Compiled by Rosenberg, 1998a 

Location: Hollister Highway 156 Bypass Investigated by Caltrans, undated 

Boring Surface Depth Date Drilling SPTN uses Lithology SPT Est. Shear 

No. Elev. (ft) Drilled Method Values Soil Type Range Wave 

(foot) (average) Velocity mis 

8-12 283 0-5 9/16/92 3.5" ... ow QTsb 21-72 180-360 
(2)"' 5-10 rotary 53 ML QTsb (40) 

10-15 wash 54 ML QTsb 

15-20 72 SW QTsb 

20-25 21 SP QTsb 

25-30 34 ML QTsb 

30-35 35 ML QTsb 

35-40 29 ML QTsb 

40-45 32 ML QTsb 

45-50 27 ML QTsb 
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Tabl~ 2_ (co_~~.)-: SP~ N Va~~~~~ Q!sb ~~s~d ~!'. ~~~~~(!le J?~t_a_ C~_~pil~~ ~Y. R~~e~~rg, 1998~ 

I:<?.c8:tion: ~~rk Hill Water 18:~. ~v~~tiga~e_d ~y E~ Sy~~erps_ C9~_sul tant~, 19~6 

. 

Boring Surface Depth Dato Drillin •. _g SPTN : uses . Lith~gy SPT Est. Shear 

~o. Elev. (ft) Drilled Method Values SpiJ Type ?-a~ge _ Wave .. ·- - -
(feet) (averalle) Volocitv m/s 

2 392 0-S 3/26/96 8" 29 SP QTsb_ 29-124 360-760 
I' 

( 100)• S-lO hollow 33 SP QTs~ (70) 

l0-15 stem 78 SM QTs~. .. 
15-20 124 · SM Q_'f sb 
20-25 72 SM QTsb 

25-30 68 SM QTsb . 
30-35 i 106 SP QTsb .. 
35-40 61 SP QTs.b . -· . . . 
40-45 59 SP QTsb 

~ -c~ti9.n; M1grant Fa!J!l~~rk~r ~en~~rinves_tjgate~ ~Y ~~rth ~yste1!!_5 Cc;m~tµ~ants , 1996 
' ' . .. 

Boring Surface Depth Date Dr~g SPTN uses Lithology .. 
No. Elev. (ft) Drilled Method Values . S<?il Type . 

(feet) 

8-3 415 0-5 10/1/96 8" 56 SC QTsb 

(2?1)• 5-10 hollow 32 SW QTs~ 
10-15 stem 102 SW _Q'[sb -- . 
15-20 132 SW QTsb 

8-4 415 ' 0-5 10/ )/96 8" 96 SC QTsb 

(282)• 5-10 hollow 42 SW QT~~-~-· . 
10-15 stem 161 SW QTsb 

8-5 422 0-5 10/1/96 8" 46 SW QTsb 

(280)• 5-10 hoUow 124 SW QT~b 
10-15 stem 86 Rk QTs.?. ... 
15-20 180 Rk QTsb 

B-6 430 0-5 10/1/96 8" 57 SC 
I 

QTsb 

(279)• 5-10 hoUow 3 1 SW QTsb 

10-15 stem 180 SW QTs_b 

15-20 54 Rk QT11b 

B-7 450 0-S 10/1/96 8" 57 SC QTs~ -· .. .. 
(278)• 5-10 hollow 32 SW QT~b .. 

10-15 stem 65 SW ! QTsb 

Notes ~~~ types: ~\v~~cll g~~-~d •-~~~; ~,!= • :J~y~y l!_~nd; ~t"'.. POO~lr gra:~·ed. ~~n~; ~~ .J<.!w plas}i~ity i:tay; 
~M •. s ilty sand; ¥L."" high p_last~ity si/1; ~ • .rook; ~P'.T N Value.s .•" s ta.nda,~~d ~. blow count 
(Nl)60 using method outlined by Seed and others (198S); QTsb • San Benito Gravels 
Data fro~ ; App;nd-;·1 -Bo,:;;ho~ data -f~r s~bsurfa~~-~ata k>~ati;n_ map (p

0

bl~ °i)" of Rosenberg (1998a) 

SPT Est Shear 

.. R.n1_1ge Wave 
(average) , Velocity mis 

56-132 360-760 ,. 
(80.5) 

42- 161 360-760 
I, 

( 100) 

46-180 360-760 ,. 
( 109) 

31-180 360-760 
i, 

(80._5) 

32-65 360-760 ,. 
(~ l) 
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The project site is located at 36.855 Latitude and 121.403 Longitude as detennined on the U.S. 
Geological Survey 7.5-minute Hollister, California quadrangle using Topo! Software. The site is 
located in 1998 California Building Code (CBC) seismic zone 4. Table 3 summarizes pertinent 
seismic design parameters for the proposed project in accordance with the 1997 Uniform 
Building Code (UBC) and the 1998 CBC. Based on Table 2, above, the inferred soil profile 
type for San Benito Gravels beneath the project site is SC, very dense soil/soft rock, with an 
estimated shear wave velocity ranging from 360-760 meters/second. 

To attempt to adjust the 1997 UBC and 1998 CBC seismic design parameters to conform to 
conditions in the Hollister area, we reviewed design response spectrum curves for six critical sites 
in Hollister, prepared by CDMG Senior Engineering Geologist Robert Sydnor (1999). These 
curves were provided to us by Mr. Lew Rosenberg so that appropriate design basis ground 
motion parameters could be formulated for the project site. The six sites include the Hollister 
Airport, Fairhaven School, Freemont School, Ladd Lane School, San Benito Health Care, and 
San Benito High School. 

Based on our review, it appears that the design response spectrom calculated for San Benito 
High School would be appropriate for the project site. The San Benito High School site and the 
project site are similar because they are both situated within several hundred feet of the main 
trace of the Calaveras fault. Consequently, both sites would likely experience intense near field 
seismic shaking during a significant earthquake on the southern segment of the Calaveras fault. 

The underlying geology, however, and thus the UBC 1997 soil profile types for the two sites are 
slightly different. For San Benito High School, Sydnor (1999) characterized the valley floor 
sediments as soil class SD, stiff soil. However, because the project site is underlain by San 
Benito Gravels, with inferred SPT N blow counts generally greater than 50 (see Table 2), we 
have characterized the soil profile as being soil class SC, very dense soil to soft rock. 
Consequently, to apply the design response spectrum for San Benito High School to the project 
would appear to be sufficiently conservative. 

Figure 9 shows the design response spectrum for San Benito High School as determined by 
Sydnor (1999) and provided to us by Rosenberg. The three curves on Figure 9 include (1) a bold 
lower line, which is the response spectrum based on 1997 UBC, (2) a dashed middle line, 
showing the design response spectrum for residential and commercial development based on 10% 
exceedence in 50 years, and (3) a solid upper line, showing design response spectrum for public 
schools and hospitals based on 10% exceedence in 100 years. The calculated probabilistic 
estimate for peak ground acceleration (Design Basis Ground Motion defined in the 1997 UBC) 
for residential and commercial development (dashed curve, Figure 9) is approximately 0.77g at 



 

APPENDIX A.17

Project 1093 
March 1, 2002 

22 

Tn = 0.4 seconds (Sydnor, 1999). This is similar to the probabilistically derived peak ground 
acceleration of 0.73g value for the Ranchers Feed commercial site provided by Rosenberg in his 
geologic review letter (1998b) of our report of that site (Pacific !l(im (jeofogic, 1998), and for 
the Hollister Airport (0.73g, Table 1, Rosenberg, 1998a). 

Specifically, seismic response coefficients Ca and Cv were determined to be 0.77 and 0.90, 
respectively, for an earthquake within l km of the project site on the Calaveras fault (nearest type 
"B" fault). 

Table 3 - Parameters for Seismic Design 1997 Uniform Building Code and 1998 California 
Building Code, Grace Property 

Active Seismic Closest Soil Profile Seismic Seismic Design 

Seismic Zone Distance Type Coeff. Coeff. Basis 

Source To Seismic (QTsb) ca• Cv** Na Nv Ground 

Source Motion# 

Calaveras "B" Type < 1 km SC-very dense 
fault soiVsoft rock 0.77 0.90 1.3 1.6 0.77g 

Shear Wave 
Velocity = 360 -

760 meters/second 

Notes: • site specific value.for San Benito Hif}t School prepared by Senior Engineering Geologjst Robert H. Sydnor, California Division of Mines 
•• from Tables 16-R. & 16-T of the 1991 Uniform Building Code 
# basod on 10% exoeedance in SO years, used for resideotia I and commercia I development 

Liquefaction, Lateral Spreading, and Lurching 

Because the predominantly sand and gravels of the San Benito Gravels beneath the project site 
are generally dense to very dense and the younger alluvium clays are stiff to very stiff, the 
potential is low that liquefaction will effect the project site. Therefore, liquefaction appears to be 
highly unlikely in the vicinity of the proposed development. Liquefaction potential for areas 
underlain by San Benito Gravels is considered very low according to Rosenberg (1998a). 

Because we did not observe any evidence of lateral spreading or lurching due to the Loma Prieta 
earthquake in the vicinity of the proposed developments during field mapping our on aerial 
photographs, we believe that it is unlikely that lateral spreading or lurching could significantly 
affect the project site. Therefore, liquefaction> lateral spreading, and lurching are not considered 
a potential hazard to the project site, and mitigation measures are unnecessary. 



 

APPENDIX A.17

Project l 093 
March 1, 2002 

Landsliding 

23 

Majmundar (1994) shows landslides in the vicinity of the project site on a published California 
Division of Mines and Geology map. Majmundar (1994) mapped the entire project site as being 
in a "relative landslide susceptibility area 2, 11 which are areas marginally susceptible to landsliding. 
Majmundar did not map any landslide features within the vicinity of the project site (Majmundar, 
1994). 

We reviewed seven sets of aerial photographs taken in 1949, 1959, 1967, 1980, 1985, 1987, and 
1997 to attempt to observe historic instability on slopes in the vicinity of the project site (see 
Figures 7 and 8). We did not observe any obvious landslide related features in the vicinity of the 
project site or immediate vicinity on the seven sets aerial photographs we reviewed taken during 
the last 50 years. We did not observe any obvious landslide features such as disturbed ground or 
fresh landslide scarps. 

Earth System Consultants (2001) evaluated slope stability for the project site and concluded the 
following: 

"The results of the slope stability analysis indicated that the existing slope is 
marginally sable under static conditions, i.e. the factor of safety against gross 
instability is between 1.3 and 1.5. However, under seismic conditions the factor of 
safety would be less than 1. 0. Therefore, instability would be expected. The 
instability would probably be in the form of a wedge type failure, with the slide 
plane originating an estimated 15 to 20 feet back from the slope crest and extending 
to near the midpoint of the slope." 

ESC used a design horizontal seismic acceleration of 0.3 lg to perform a pseudostatic factor of 
safety due to expe<;ted high accelerations from the nearby East Branch of the Calaveras. 

Debris Flow Activity 

Areas were debris flows have occurred in the past, or where they may occur in the future, are 
potentially hazardous areas for development. Saturated soil and colluvium on steep slopes can 
fail and flow downhill as fast as 30 to 40 miles per hour, and structures situated in the torrent 
track or in the depositional area of the debris flow can be damaged or destroyed by the impact of 
the rapidly-moving material. In addition, ground failure at the source of the debris flow could 
undermine structures built on or close to the source area. 

We did not observe evidence of recent debris flow activity such as fresh scars, torrent tracks, or 
deposits in the vicinity of the project site on aerial photographs or during field mapping. The 
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southwestern half of the property is situated on relatively steep (-25 to 30 degrees) slopes 
covered with thin colluvial soils derived from San Benito Gravel. Consequently, it appears that 
this portion of the property has the potential to be a source for debris flows. The relatively flat 
northeastern hat( designated as the project site, will not likely be a source of debris flows, but 
could be adversely effected by debris flows emanating from the adjacent slopes. Therefore, debris 
flow activity is considered a potential hazard to the project site. Mitigation of debris flow hazard 
on the project site may be provided by suitably designed and constructed stabiJizing or retaining 
structures under the direction and supervision of a geotechnical engineer. 

Earth System Consultants (2001) indicated that slopes on the property are subject to shallow 
failures. In their report they stated: 

"Although t~ analysis indicated that the slope is marginally stable (with respect to 
a large, deep failure) in the static condition, it is also subject to shallower failures. 
These types of failures could occu_r, particularly in the locally very steep portions of 
the slope, as the near-surface soils lose strength when they become saturated or 
more weathered Vegetation growth and erosion can also cause or contribute to 
shallow slope stability. Shallow instability could also occur during an earthquake 
producing accelerations less than the design event." 

Erosion 

Sandy material of the surface residual/colluvial deposits and underlying San Benito Gravels are 
erodible where exposed on unvegetated slopes throughout San Benito County. On unvegetated 
slopes or when disturbed by grading, these material are susceptible to erosion by significant 
quantities of flowing water. Except for long tenn mass wasting of the slope along the 
southwestern half of the property, we did not observe any significant erosional features in the 
vicinity of the project site on aerial photographs or during our field mapping. Due to the 
relatively steep slQpes that border the southern parameter of the project site, it appears that 
surface runoff has the potential to significantly affect the proposed development. 

Measures to improve site drainage of the proposed improvements are discussed in the 
Recommendations section of our report. Properly designed and constructed erosion features 
can mitigate the potential hazard of erosion of surficial soils. 

Expansion of Surface Soil 

Because the San Benito Gravels and younger alluvium underlying the project site consist 
predominantly sands, gravels, and clays with low plasticity, the expansion potential of the on-site 
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surface soil is low. Highly expansive soil therefore is not considered a potential hazard to the 
proposed developtl,lent, and mitigation measures are unnecessary. 

Settlement of Thick Fill 

Relatively thick fill (up to about 15 feet) consisting of garbage and construction debris underlies 
most of the project site. Consequently, the potential exists that long term settlement of the fill 
could adversely atfect the development. The project geotechnical engineer should provide 
recommendations for mitigating settlement due to consolidation of the fill beneath the project 
site. 

Rapid Sedimentation and Flooding 

We did not observe any evidence of rapid sedimentation such as fresh unvegetated sedimentary 
deposits, or flooding in the vicinity of the project site on aerial photographs or during field 
mapping. Because the sandy earth materials beneath the project site appear to be fairly 
permeable, runoff from large storms probably infiltrates rapidly into the ground. Also, the 
watershed upslope of the project site and vicinity is relatively small. Therefore, the watershed 
will not likely produce significantly large runoff with the potential to adversely affect the 
proposed development. 

Although sedimentation and flooding do not appear to be a significant constraint to the proposed 
development, it would be prudent to construct surface drainage structures upslope of proposed 
buildings. These structures would collect and divert runoff away from the proposed 
development. Prudent surface drainage of the proposed improvements is discussed in the 
Recommendation~ section of our report. 

CONCLUSIONS AND RECOMMENDATIONS 

From a geologic standpoint, the project site and vicinity appear to be suitable for the proposed 
development of either a commercial storage facility (no human occupancy) or multiple-family 
residential structures (human occupancy) if the recommendations presented in this report and 
those provided by the project geotechnical engineer are incorporated into planning, design, and 
construction. The most significant constraints to the project site and development are severe 
ground shaking due to an earthquake on a nearby active or potentially active fault, and settlement 
of thick garbage fill. 
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of future fault rupture across the project site is low and no further investigation of faulting in the 
project site is warranted. 

The fault trace identified by Terratech (1978) was mapped solely on the presence of slickensides 
observed on siltstone. In our opinion, a more likely explanation for the slickensides observed in 
trench T-2(78) by Terratech (1978) would be local shearing due to flexural slip during 
monoclinal folding of the San Benito Gravels during uplift of Park Hill. Because the slickensides 
in T-3(78) were not observed in place it possible they could have been produced by the backhoe 
bucket during digging operations. The observed slickensides in T-2(78) appear to be very local 
features. During our trenching on December 6 and 7, 2001, we did not observe any slickensides 
or indications of obvious pervasive shearing. Consequently, it appears that the potential is low 
for future flexural slip shearing beneath the project site. Because we did not observe any specific 
features indicative of pervasive shearing due to flexural slip, it is our opinion building sites could 
be situated anywhere in the project site (i.e. no building setback distances are needed) . It may be 
prudent however, to mitigate the potential hazard of minor ground movement due to flexural slip 
by suitable design and construction of foundations to withstand anticipated ground movements. 

Properly designed and constructed rigid mat foundation or a pier and grade beam with suitable 
pier depth into competent firm earth material would likely provide a low risk for injury and loss 
of life due to ground accelerations, fill settlement, or flexural slip. The project geotechnical 
engineer should be consulted for site specific recorrunendations and design of foundations for the 
proposed development. 

On Figure 2 we mapped a second inferred fault trace designated as the ''inferred southern fault 
trace" passing through the steeper slopes in the southern portion of the property. It appears that 
an observed "fault plane,, in T-2(78), which possessed a probable east-west trend and near 
vertical dip (87°N), was not used by Terratech (1978) to locate their generally northwest
trending and moderately northeast dipping (59°NE) fault through the property. The fault plane is 
depicted on trench log of T-2(78) at Station 1 + 30 as an interbedded sequence of gravels, sand, 
and siltstone at the upslope (southwestern end) of the trench that abruptly terminate downslope 
against a relatively thick bed of siltstone. In our opinion, it could be argued that subsurface 
evidence for the presence of an east-west-trending, nearly vertical fault based on the observed 
tennination of several beds is perhaps stronger than the evidence presented by Terratech based 
solely on the presence of slickensides. Previous fault investigations that encountered the East 
Branch of the Calaveras fault where it passes through the southeastern Hollister (Terratech, 
1983, 1987a, and 1987b~ PGEI, 1988), indicate that the presence of terminating beds along near 
vertical shear surfaces provided unequivocal evidence of faulting. In addition, the orientation of 
Terratech's "inferred northern fault trace" is very similar to bedding attitudes in San Benito 
Gravels that we measured in trenches TR-1(01), TR-2(01), and TR-3(01). It seems fortuitous 
that the local orientation of the inferred fault trace closely matches bedding orientation. 
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Because we did not encounter the southern inferred fault trace in our trenches in the vicinity of 
the project site, the inferred southern fault trace, if present, will not adversely affect the 
development. Therefore, ground rupture due to the inferred southern fault trace is not considered 
a potential hazard to the present development, and mitigation measures are unnecessary. 

The levels of risk of property and life posed by earthquake-induced ground accelerations and 
erosion at the project site are comparable to the levels of risk for other sites in the region. The 
potential for property damage due to ground accelerations is low to moderate if suitable 1997 
UBC and 1998 CBC seismic design parameters are incorporated into structural design of the 
residence. It should be noted that UBC and CBC parameters represent minimum requirements 
for seismic design. Building codes are intended to prevent collapse of structures for safety of 
life, but not to prevent structural damage. 

For the project site, sufficiently conservative seismic response coefficients of 0.77 (Ca) and 0.90 
(Cv) for an earthquake within 1 km of the project site on the Calaveras fault (nearest type ''B" 
fault) . These values were determined by CDMG Senior Engineering Geologist Robert Sydnor 
(1999) for a similar.site in Hollister (San Benito High School). 

Because we did not observe any evidence of lateral spreading or lurching due to the Loma Prieta 
earthquake in the vicinity of the proposed development during field mapping, we believe that it is 
unlikely that lateral spreading or lurching could significantly affect the project site. Liquefaction 
potential for areas underlain by San Benito Gravels is considered very low according Rosenberg 
(1998a). Therefore, liquefaction, lateral spreading, and lurching are not considered a potential 
hazard to the project site. 

We did not observe any obvious landslide features on the project site such as fresh landslide 
scarps on aerial photographs taken during the last 50 years or during mapping. Based on their 
slope stability analysis for the project site Earth Systems Consultants (2001) concluded the 
following: 

"The results. of the slope stability analysis indicated that the existing slope is 
marginally sable under static conditions, i.e. the factor of safety against gross 
instability is between 1.3 and 1.5. However, under seismic conditions the factor of 
safety would be less than 1. 0. Therefore, instability would be expected The 
instability would probably be in the form of a wedge type failure, with the slide 
plane originating an estimated 15 to 20 feet back from the slope crest and 
extending to near the midpoint of the slope." 

We did not observe evidence of recent debris flow activity such as fresh scars, torrent tracks, or 
deposits in the vicinity of the project site on aeri.al photographs taken during the last 50 years or 
during field mapping. The southwestern half of the property is situated on relatively steep (-25 
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to 30 degrees) slopes covered with thin colluvial soils derived from San Benito Gravel. 
Consequently, it appears that this portion of the property has the potential to be a source for 
debris flows. The relatively flat northeastern half, designated as the project site, will not likely be 
a source of debris flows, but could be adversely effected by debris flows emanating from the 
adjacent slopes. Therefore, debris flow activity is considered a potential hazard to the project 
site. To mitigate general mass wasting/debris flow hazards on the project site we recommend 
that engineered structures be suitably designed and constructed upslope of proposed structures 
that directly stabilize the slope (such as soil nailing) or retain soil debris such as retaining walls. 
The project geotechnical engineer should be consulted for site specific recommendations and 
design of stabilizing structures for the proposed development. 

We did not observe any significant erosional features in the vicinity of the project site on aerial 
photographs or during our field mapping. Due to the relatively steep slopes that border the 
southern parameter of the project site, it appears that surface runoff has the potential to 
significantly affect the proposed development. To mitigate the potential for erosion, thorough 
control of all site drainage must be established and diligently maintained by the property owner. 
It appears likely that the native sandy soils are highly erodible where exposed to concentrated 
runoff. Collected runoff should be conveyed away from buildings, and discharged in a controlled 
fashion into existing or properly constructed drainage courses. The site drainage improvements 
should be easily accessible to promote frequent routine maintenance by the property owner. 
Surface runoff be collected upslope of each residential development and diverted to suitable 
downslope locations. Design of suitable drainage structures for the anticipated runoff should be 
provided by a licensed Civil Engineer. 

Because the San Benito Gravels and younger alluvium underlying the project site consist 
predominantly sanQs, gravels, and clays with low plasticity, the expansion potential of the on-site 
surface soil is low. Highly expansive soil therefore is not considered a potential hazard to the 
proposed development, and mitigation measures are unnecessary. 

Relatively thick fill (up to about 15 feet) consisting of garbage and construction debris underlies 
most of the project site. Consequently, the potential exists that long term settlement of the fill 
could adversely affect the development. The project geotechnical engineer should provide 
reconunendations for mitigating settlement due to consolidation of the fill beneath the project 
site. 

We did not observe any evidence of rapid sedimentation such as fresh unvegetated sedimentary 
deposits, or flooding in the vicinity of the project site on aerial photographs or during field 
mapping. Because the sandy earth materials beneath the project site appear to be fairly 
permeable, runoff from large storms probably in.filtrates rapidly into the ground. Also, the 
watershed upslope of the project site is relatively small. Therefore, the watershed will not likely 



 

APPENDIX A.17

Project 1093 
March 1, 2002 

29 

produce significantly large runoff with the potential to adversely affect the proposed 
development. 

LIMITATIONS 

Our work has been perfonned in accordance with the practices and standard of care generally 
employed by the local engineering geologic profession. They have been based upon data 
obtained from the study of geologic literature, interpretation of aerial photographs, logging of 
exploratory backhoe trenches, reconnaissance geologic field mapping, and review of design 
seismic response spectrum of six locations in Hollister perfonned by CDMG Senior Engineering 
Geologist Mr. Rob~rt Sydnor. No other warranty, express or implied, is provided. Our geologic 
evaluation has beel'\ conducted in a manner consistent with the standard of practice. 

Sincerely, 

Report prepared by: 

Pacific 2?jm (jeofogic 

ame . Nelson 
· ed Engineering eologist 1463, 

Certified Hydrogeologist 289 
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Appendix A - Figure A-1, Field Photographs - TR-2(01) & TR-3(01) 
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Lew Rosenberg 
C.E.G., C.P.G. 

Mr. Ray Proffitt, C.B.0. 
Building Official 
City of Hollister 
375 Fifth Street 
Hollister, California 95023 

GEOLOGIC REPORT REVIEW 
Fault Location and Engineering Geologic Investigation 
Pacific Rim Geologic, Project 1093, dated March 1, 2002 
Grace Property, Parcel 1, APN 054-19-009 
341 First Street, Hollister, California 

Pear Mr. Proffitt: 

Consulting Geologist 
Calif. License EG-1777 

September 27, 2002 

At your request, I reviewed the geologic report prepared by Pacific Rim Geologic (project 
geologic consultant) for the proposed development at the Grace property. The purpose of this 
review was to evaluate whether the subject geologic report satisfies the City of Hollister 
requirement for mitigating potential geologic and seismic hazards to an acceptable level. The 
scope of services for this review included the following tasks: 
• Reviewing the project geologic report prepared by Pacific Rim Geologic (PRC, 2002). The 

California Geological Survey (CGS) Notes 42, 44, and 49; and Chapter 16 of the 1997 
Uniform Building Code (UBC) were used as the applicable review standards. 

• I also read, but did not formally, review the project soils engineering report (Earth Systems, 
2001), as well as geologic reports prepared for the subject property and two adjacent sites 
(Terratech, 1978, 1990; Pacific Rim Geologic, 1998a, 1998b). 

• Field review of the fault trenching was not included, because I was notified of the trenching 
while it was in progress and was 1.U1able to arrive in time to examine the trenches. 
However, the Hollister City Building Official, Ray Proffitt, inspected thP. trench conditions. 

• Preparing this letter report discussing my findings, conclusions, and recommendations. 

Project Description 

Currently, the proposed project is Wldefined. According to PRG (2002), the site "could consist 
of a conunercial storage facility or multiple-family residential structures." On the other hand, 
an earlier report by Earth Systems (ESC, 2001) stated that the project will consist of four single
story storage locker buildings with a concrete retaining wall at the base of the hill. 

The Grace property is a 150- by 365-foot lot at the base of southeastern side of Park Hill An 
existing office building is on the eastern side of the property and storage trailers and fill piles 
occupy the western side. The northern half of the property is nearly level, in contrast to the 
southern half of the property, which is a northeast-facing hillside that slopes down toward the 
site at an inclination of approximately 2H:1V (50 percent slope steepness). Surficlal geologic 
materials at the site consist mainly of dense Pleistocene sand and gravel mapped as the San 
Benito Formation by Rogers (1993), with minor amoW\ts of alluvium and colluvium on the 
more level part. The northwestern part of the site is locally underlain by buried garbage, which 
is typically several feet thick and as much as 14 feet thick. The proposed project will be on the 
level part of the site, to the west of the existing office building. 

P.O. Box 183, Templeton, California 93465 • Phone & Fax: 805/434-1750 • E-Mail; Lrosenberg@thegrid.net 
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341 First Street, Hollister, Calif. September 27, 2002 

The entire property is within the State Earthquake Fault Zone established for east branch of 
Calaveras fault and a concealed trace extends northwest across the site (CDMG, 1982). If the 
project consists of storage lockers, it is exempt from, the Alquis~-Priolo Earthquake Fault Zoning 
Act because, according to PRG, the proposed storage lockers will have a human occupancy rate 
of less than 2,000 person-hours per year. However, if the project consists of multiple-family 
residential structures, then it is considered a "project'' under theAlquist-Priolo Earthquake 
Fault Zoning Act Additionally, Policies III.E.19 and 20 of the 1995 Hollister General Plan 
require that, " ... all faults (as indicated by Alquist-Priolo Earthquake Fault-Rupture Hazard 
Zones) in the vicinity of the proposed development site h~ve been investigated and that the 
proposed development incorporates mitigation measures which reduce all potential geologic 
and seismic hazards associated with the site to. an acceptable level of.risk." 

Consultant's Conclusions and Recommendations 

The PRG investigation consisted of a review of pertinent geologic dat¥i, photointerpretation of 
site, geologic mapping, subsurface exploration (logging of four trenches), and evaluation of. · 
geologic and seismic hazards. Based on their work, PRG reached the following main 
conclusions (p. 25-28): 

1. Sit$! Suitability. The site is suitable for either a commercial storage facility (no human 
occupancy) or multiple-family residential structures (human occupancy). 

2. Fault-Related Ground Rupture. No evidence of faulting was exposed in the trenches and the 
slickensides that Terratech (1978) interpreted as related to active faulting are" ... local shearing 
due to flexural slip ... "; therefore, the fault prev.iously mapped by Terratech.(1978) is not 
present. Based on this negative evidence, PRG concluded that the risk of surface fault rupture is 
low and no building setbacks are needed. 

3. Ground Shaking,. Using probabilistic pesign response spectra prepared for San Benito High 
School (R.H. Sydnor, California Geologic;al Survey, 1999, unpublished data), PRG 
recommended a peak ground acceleration of 0.77g for the Design. Basis Earthquake (p. 21). The 
potential for damage from ground shaking is low to moderate if 1997 Uniform Building Code 
and 1998 California Building Code seismic design parameters are incorporated into the building 
design. 

4. Liquefaction. The potential for liquefaction, lateral spreading, and lurching is low. 

5. Landsliding. Although PRG cited Earth System's conclusion which states that the slope is 
marginally stable under static conditions and unstable under seismic conditions, PRG did not 
comment as to whether they concurred with Earth System's assessment. Debris flow activity is 
a potential hazard, and the level part of the site could be adversely affected by debris flows. 
The recommended mitigation is a combination of engineering structures (retaining walls) and 
slope stabilization measures (soil nailing). 

6. Erosion. There is a potential for erosion from surface runoff off the· slope to affect the site. 
The recommended mitigations are: collecting and discharging runoff in a controlled manner, 
design of the drainage structures by the project civil engineer, and maintenance of the 
s~ctures by the.property owner. 

7. Flooding. The likelihood of flooding is low. 

8. Expansive soil. Expansive soil is not considered a potential hazard and no mitigation is 
proposed. 

- 2 -
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9. Settlement. There is a potential for the garbage fill to settle and adversely affect the 
development. PRG recommended that the project geotechnical engineer provide mitigation 
recommendations for settlement. 

Reviewer's Comments 

The PRG report identifies the major constraints for developing the site. However, before the 
report can be accepted as fulfilling the City's requirement that the proposed development 
incorporates mitigation measures which reduce all potential geologic and seismic hazards 
assodated with the site to an acceptable level of risk, several issues need clarification as 
discussed below: 

1 Site Suitability. Development of this site poses major challenges from landsliding, active 
tectonic structures, and fill settlement. Providing a safe project will involve a combination of 
conservative design, skillful construction, and regular maintenance. 

2. Fault~Related Ground Rupture. In the earlier report for this site by Terratech (1978), severaJ 
features exposed in the tren~es were interpreted by Terratech as evidence of "potentially 
active'' (Quaternary) faulting. At least two of these same stratigraphic features exposed in the 
PRG trenches also align with the features in the Terratech trenches and are listed below: 

Table 1. Aligned features in PRG (2002) and Terratech (1978) trenches 

PRG (2002) 

Feature 

Sand and gravel beds 
truncated by siltstone 
bed 

Planar surface of 
claystone (N. 65°W., 
30°NE) 

Location 

Trench TR-1, station 
0+05 

Trench TR- 1, station 
0+15 

Terratech (1978) 

Feature Location 

Sand and grave! beds Trench 2, station 1 + 10 
truncated by sandstone 
bed 

Slickensided surface on Trench 2, station 1 + 10 
siltstone, fault plane? 
(N. 65°W., 59°NE) 

The similar features and alignment suggest that the features found in the PRG trenches may 
be evidence of Quatemary faulting, especially the sand and gravel beds truncated by siltstone at 
0+05 feet in PRG trench TR- 1 and at 1+10 in Terra tech trench 2. Identifying the age of the most 
recent faulting at this site is not possible due to the lack of Holocene marker beds, which have 
been removed by the excavation and subsequently replaced with artificial fill. 

However, PRG does not believe that these fearures are indicative of Quaternary faulting. 
Instead, PRG (p. 26) contends that the slickensides found in Terratech's trenches 2 and 3 
represent "local shearing due to flexural slip during monoclinal folding of the San Benito 
Gravels during the uplift of Park Hill" Because Park Hill was uplifted as the result of 
earthquakes, the implication is that the shearing is an II earthquake-generated flexural-slip fault" 
rather than an "earthquake-generating reverse fault" (Lensen, 1976; cited in Carver and 
McCalpin, 1996). 

There are two problems with the proposed explanation. First, the folding at Park Hill is not 
monoclinal- Rogers (1993) shows a paired anticline and syncline. Second, the are no known 
examples of flexw.:al slip folds formed by aseisrnic creep, such as present on the sou them part of 
the Calaveras fault zone (Yeats, 1986). Even if the flexural slip explanation is correct, coseismic 
movement on flexural-slip faults is documented for the 1980 El Asnam, Algeria, earthquake and 
the 1968 Inangahua, New Z~aland, earthquake (Yeats, 1986; Carver and McCalpin, 1996). 
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Therefore, regardless of whether the shear features exposed in the trenches can cause 
earthquakes or were caused by earthquakes, there is a potential for surface ground rupture at 
the site. 

3. Ground Shaking. The Design Basis Earthquake ground motion of 0.77g was calculated using 
acceptable methodology and is appropriate for the commercial storage facility. 

4. Liquefaction. The conclusions are satisfactory. 

5. Landsliding,. · The project soils engin~ering report states that the gross factor of safety (FS) for 
the hillside is between 1.3 and 1.5 under static (nonseismic) conditions and "less than 1.0" under 
seismic conditions (BSC, 2001, p. 5). Presently, a FS of at leastl.5 is fqr static conditions and at 
least 1.15 for seismic condi:tions are used by most juris<4ctions in southern California (Blake· 
and others, 2002, p . 56, 76). Using these criteria, the implication .is that the hillside is unstable 
under the present conditions. For this reason, PRG needs to elaborate ort whether the potential 
for landsliding is a geologic constraint that can or cannot be mitigated. The recoµunendation on . 
p. 28 of the. PRG report that; 11 

••• engineered structures be suitably designed and constructed 
upslope of proposed structures (such as soil nailing) or retain soils debris such as retaining 
walls" is unclear whether this refers to the gross stability of the entire slope or to surficial soil 
failures. There is also no mention of the possibility that the beds dipping out of slope (shown 
on figure 2 of the PRG report) are a possible contribution to slope instability. 

In addition, there is no discussion Gf the potential for rockfall fro1:):\ the steep slope. In a 
geologic report for the adjacent property to the south, Terratech (1990, p . 4) noted that gravel- to 
bo~lder-size blocks had fallen from the slope during the 1989 Loma Prieta earthquake. Given 
the similar site conditions, there needs to be an evaluation of the rockfall potential at the site. 

6. Erosion. The conclusions are satisfactory. 

7. Flooding. The conclusions are satisfactory. 

8. Expansive soil. The conclusions are satisfactory. 

9. Settlement. The conclusions are satisfactory. 

Reviewer's Recommendations 

1. Fault-Related Ground Rupture. Because of the potential for ground ivp_ture on either tectonic 
faults or flexural-slip faults, structures for human occupancy should not be constructed over the 
fault traces. Typically, the preferred mitigation for fault rupture is avoidance, with the structure 
typically set back 50 feet from the fault. PRG should provide estimates of vertical and 
horizontal ground movement along the fault that could be expected during earthquakes. 
Geotechnical and structural engineering techniques such as those outlined by Lazarte and 
others (1994) may be appropriate for mitigating secondary fracturing. 

At the San Benito Foods warehouse (a site with less than 2,000 hours per year occupancy), 
the City of Hollister accepted this higher amount of risk and allowed building on the fault by 
adding several permit condi~ions: · 

• Commercial General Liability Insurance in an amount not less than $1,000,000 for each 
occurrence, combined single limit, in a form to be approved by the City. 

• A release, indemnity and hold harmless agreement with the City. 

• Appropriate signage on the premises warning occupants of potential seismic hazard. 

• A limit on the number of persons that may occupy the building at any one time. 

• Recording a deed restriction indicating the limits of occupied hours per year. 
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The City should consider implementing similar permit conditions if buildings (including less 
than 2,000 hours per year occupancy) are planned to be constructed with no fault setback. 

2. Landsliding:. PRG should state whether the potential for landsliding is a geologic constraint 
that can or cannot be mitigated. If it can be mitigated, provide specific recommendations on 
what type of measures are necessary from an engineering geologic viewpoint. Possible 
measures could include grading, retaining walls, or soil nailing. Design criteria from the 
engineering geologist are not necessary- they should be prepared by the project geotechnical 
and structural engineers. Discuss the potential for dip slope failures, including cuts for 
retaining walls. Also, comment on the potential for rockfall. 

3. Design Review, PRG should review the project plans and to ensure that their engineering 
geology recommendations have been satisfied. 
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Closure 

This concludes my review comments. I will be happy to review the revised version of the 
project geologic report when it is available. Please contact me by phone at (805) 434-1750 or e
mail at Lrosenberg@thegrid.net if you have any questions regarding this review letter. 

sk /i 
Lewis I Rosen~ 
Calif. Certified Engineering Geologist EG-1777 
Reviewing Geologist, City of Hollister 

Copy: Bill Card, City of Hollister Community Development Dept. 
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Lew Rosenberg 
C.E.G., C.P.G. 

Mr. Ray Proffitt, C.B.O. 
Building Official 
City of Hollister 
375 Fifth Street 
Hollister, California 95023 

Consulting Geologist 
Calif. License EG-1777 

February 24, 2003 

COMMENTS ON PACIFIC RIM GEOLOGIC LETTER DATED DECEMBER 16, 2002 
Response to 9/27/02 Review by City of Hollister Consulting Geologist, Lew Rosenberg 
March 1, 2002 Pacific Rim Geologic Report 
Fault Location and Engineering Geologi<; Investigation 
Grace Property, Parcel 1, APN 054-19-009 
341 First Street, Hollister, California 

Dear Mr. Proffitt: 

As you know, I reviewed the engineering geologic report prepared by Pacific Rim Geologic 
(project geologic consultant) for the proposed development at the Grace property. My review 
comments were issued in a letter dated September 27, 2002. In reply to this review letter, Pacific 
Rim Geologic (PRG) prepared a letter dated December 16, 2002, detailing their responses to my 
review. Therefore, my comments in this letter address the responses in the PRG December 2002 
letter. 

Consultant's Comments 

1. Fault-Related Ground Rupture. In their March 2002 report, PRG interpreted disrupted 
bedding and slickenside features to have resulted from "local shearing due to flexural slip 
during monoclinal folding of the San Benito Gravels during the uplift of Park Hill." In response 
to comments in my review letter, PRG discarded the flexural slip model. Instead, PRG now 
postulates that the disrupted bedding and slickensides can be interpreted as features formed 
within a point-bar meandering stream environment. As shown on figure 3 of PRG (2002b), the 
paleochannel was near the base of the eastern side of Park Hill. The implication is that the 
disrupted bedding and slickensides are fluvial, not tectonic features; therefore, the risk of fault 
rupture hazard is low and no mitigating measures are necessary. 

2. Landsliding. Potential landside hazards at the site include rockfall and adversely dipping 
beds. Comparison of a nearby site which experienced rockfall during the 1989 Loma Prieta 
earthquake with the subject site shows that the subject site lacks the vertical slope of the site that 
experienced rockfall and consequently, "rockfalls do not appear to pose a significant threat to. 
the proposed development" (PRG, 2002b ). Although adverse (dip-slope) bedding conditions 
exist at the site, "the slope has remained stable for at least the last 50 years and has experienced 
significant seismic and rainfall events" (PRG, 2002b). Additionally, because the bedding 
contacts consist of sandy cemented material rather than clayey material, PRG (2002b) believes 
that the coarse granular beds had "significant frictional strength" and the risk of landsliding is 
low to moderate. 

Reviewer's Comments 

1. Fault-Related Ground Rupture. An important part of science is considering multiple working 
hypotheses to explain observations. In this tradition, PRG goes to considerable length to 

P.O. Box 183, Templeton, California 93465 • Phone & Fax: 805/434-1750 E-Mail: Lrosenberg@thegrid.net 
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explain why features previously mapped by others (Terratech, 1978; Bryant, 1979) as having a 
tectonic origin can be interpreted as having a fluvial origin. Distinguishing the origin of these 
features is a difficult task co.nsidering that the San Benito Gravels were laid down in a braided 
river environment (Griffin, 1967, p. 61) and that much of the drainage in the Hollister area is 
structurally controlled by faulting. Both the depositional environment and the tectonic setting 
obviously affect the character of the sediments exposed in the trench-separating these 
influences is a difficult task. Further complicating the interpretation is the fact that the southern 
part of the Calaveras fault zone is actively creeping, rather than moving in discrete episodes as 
most other faults, which results in a different style of deformation than other strike-slip faults. 
Although I agree that the sediments exposed in the trenches are fluvial, I disagree with the 
interpretation that the sediments are unfaulted. 

In the classic meandering river model, sediments become increasing finer upward, with 
point bar lateral accretions consisting of lag conglomerate overlain by trough-bedded to 
parallel-laminated sandstone and ripple cross-laminated sandstone overlain by floodplain 
vertical accretions consisting of alternating sandstones and mudstones (Boggs, 1995, p. 317). 
The trench stratigraphy does not reflect this model because the fluvial sediments alternate 
between poorly graded sand and poorly graded gravel, with minor claystone and siltstone beds 
also present. Nor do the trench logs document the cross-bedding or ripple bedding that would 
be expected in a high-energy fluvial environment. Another interpretation is that i:he alternating 
sand and gravel beds represent stacked channel fills. Stacked channel fills are associated with 
intermittent streams that cross strike-slip faults (Weldon and others, 1996, p. 298-301). This 
interpretation would reconcile the postulated paleochannel and the mapped trace of the 
Calaveras fault 

PRG also discussed the non-pervasive nafure of the fault-related features and how the 
trench conditions at the Grace site differ from other sites in Hollister where the east branch of 
the Calaveras fault was identified. The lack of persistence does not necessarily imply that a 
fault is not present. The persistence of faults exposed in trenches is problematic because under 
certain conditions faults are not always visible in trenches. Specifically, the non-visibility of 
fault strands is most common on strike-slip faults as compared with r.everse or normal faults. 
Additionally, the non-visibility of faults is most common in sand-size materials (Bonilla and 
Lienkaemper, 1991). PRG's observation that the east branch of the Calaveras fault at the Boege, 
Tang, and Prune Street sites was characterized by near-vertical clay shears and vertical 
displacement of laterally continuous beds is correct. However, these other trench sites are near 
the center of the Hollister Valley and the upper 10 feet of material is mainly silt and clay 
(Holocene flood-plain deposits), whereas the Grace site is on the western edge of the valley and 
the upper 10 feet of material is mainly sand and gravel (San Benito Gravels). Therefore, the 
fault visibility and persistence would differ between these two groups of trenches because of 
their different stratigraphic units. 

In summary, the evidence presented for a fluvial origin of the disrupted bedding and 
slickensides is equivocal. Three lines of evidepce favor faulting over a fluvial origin. First, 
geomorphic features, specifically the saddle across Park Hill and a depression on the 
southeastern end of the saddle may be fault related (Bryant, 1979 p. 6). Second, the bedding in 
PRG trench TR-2(01) steepens to:ward the inferred fault mapped by Terratech (1978), suggesting 
a tectonic influence, if not origin. The third line of evidence is the truncation of gravel beds 
against steeply dipping claystone in PRG trench TR-1 (01). 

With regard to my recommendation to provide estimates of vertical and horizontal ground 
movement along the fault, PRG (2002b) stated that the "current state of practice ... does not 
allow for adequately predicting or estimating the vertical or horizontal movements from such 
events." Actually, it is possible to estimate expected ground displacement during earthquakes 
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features is a difficult task co;nsidering that the San Benito Gravels were laid down in a braided 
river environment (Griffin, 1967, p. 61) and that much of the drainage in the Hollister area is · 
structurally controlled by faulting. Both the depositional environment and the tectonic setting 
obviously affect the character of the sediments exposed in the trench-separating these 
influences is a difficult task. Further complicating the interpretation is the fact that the southern 
part of the Calaveras fault zone is actively creeping, rather than moving in discrete episodes as 
most oth!:!r faults, which results in a different style of deformation than other strike-slip faults. 
Although I agree that the sediments exposed in the trenches are fluvial, I disagree with the 
interpretation that the sediments are unfaulted. 

In the classic meandering river model, sediments become increasing finer upward, with 
· point bar lateral accretions consisting of lag conglomerate overlain by trough-bedded to 

parallel-laminated sandstone and ripple cross-laminated sandstone overlain by .floodplain 
vertical accretions consisting of alternating sandstones and mudstones (Boggs, 1995, p. 317). 
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between poorly graded sand and poorly graded gravel, with minor claystone and siltstone beds 
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be expe:cted in a high-energy fluvial environment. Another interpretation is that the alternating 
sand-and gravel beds represent stacked channel fills. Stacked channel fills are associated with 
intermittent streams that cross strike-slip faults (Weldon and others, 1996, p. 298-301). This 
interpretation would reconcile the postulated paleochannel and the mapped trace of the 
Calaveras fault. . 

PRG also· discussed the non-pervasive nature of the fault-related features and how the 
trench conditions at the Grace site differ from other sites in Hollister where the east branch of 
the Calav~as fault was identified. The lack of persistence does not necessarily imply that a 
fault is not present. The persistence of faults exposed in trenches is problematic because under 
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Additionally, the non-visibility of faults is most common in sand-size materials (Bonilla and 
Lienkaemper, 1991). PRG's observation that the east branch of the Calaveras fault at the Boege, 
Tang, and Prune Street sites was characterized by near-vertical clay shears and vertical 
displacement of laterally continuous beds is correct. However, these other trench sites are near 

· · the center of the Hollister Valley and the upper 10 feet of material is mainly silt and clay 
(Holocene flood-plain deposits), whereas the Grace site 1s on the western edge of the valley and 
the upper 10 feet of material is mainly sand and gravel (San Benito Gravels). Therefore, the 
fault visibility and persistence would differ between these two groups of trenches. because of 
their different strati.graphic units. 

In summary, the evidence presented for a fluvial origin of the disrupted bedding and 
slickensides is equivocal. Three lines of evidepce favor .faulting over a fluvial origin. First, 
geomorphic features, specifically the saddle across Park Hill and a depression on the 
southeastern end of the saddle may be fault related (Bryant, 1979 p. 6). Second, the bedding in 
PRG trench TR-2(01) steepens to:ward the inferred fault mapped by Terratech (1978), suggesting 
a tectonic influence, if not otjgin. The third line of evidence is the truncation of gravel beds 
against steeply dipping claystone in PRG trench TR-1 (01). . 
. Wi~ regard to my recommendation to provide estimates of vertical and horizontal ground 

movement along the fault, PRG (2002b) stated that the "current state of practice ... does not 
allow for adequately predicting or estimating the vertical or b.orizontal movements from such 
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using parameters such as earthquake magnitude and fault rupture length. Wells and 
Coppersmith (1994) explain· this methodology in a paper published by the Seismological Society 
of America. 

2. Landsliding. The original report and review response document the landslide hazards at the 
site and provide general mitigation guidelines (PRG; 2002a, 2002b ). However, I disagree with 
the assertion that the risk of adversely dipping bedding failures is low to moderate. The 
presence of "sandy cemented material" along bedding contacts is not conclusive evidence to 
assert that "sufficient frictional strength is present along the bedding." No laboratory testing 
has been done to support this statement. In addition, seepage along the contact could dissolve 
the cement, leaving sand, which typically has a cohesion value of near zero. 

The project geotechnical engineering report also states that the hillside is 11marginally stable 
in its current configuration" and that "removal of material near the base of the slope to 
construct the planned retaining wall could de-stabilize the slope" (ESC. 2001, p. 6). Therefore, 
the slope stabilization measures, whether grading or structural, will need to be carefully 
designed and implemented. Although these mitigations are typically developed during the 
design phase of a project, the City may wish to evaluate these before the project is approved 
because of the potential problems designing and constructing retaining walls to resist the 
possibility of deep-seated slope failure as suggested by ESC. 

Reviewer's Recommendations 
' 

l. Fault-Related Ground Rupture. Because of.the potential for ground rupture, structures for 
human occupancy should not be constructed over the fault traces. Typically, the preferred 
mitigation for fault rupture is avoidance, with the structure typically set back 50 feet from the 
fault. PRG should provide estimates of vertical and horizontal ground movement along the 
fault that could be expected during earthquakes. Geotechnical and structural engineering 
techniques such as those outlined by Lazarte and others (1994) may be appropriate for 
mitigating secondary fracturing. · 

At the San Benito Foods warehouse (a site with less than 2,000 hours per year occupancy), 
the City of Hollister accepted this higher amount of risk and allowed building on the fault by 
adding several permit conditions: 

• Commercial General Liability Insurance in an amount not less than $1,000,000 for each 
occurrence, combined single limit, in a form to be approved by the City. 

• A release, indemnity and hold harmless agreement with the City. 

• Appropriate signage on the premises warning occupants of potential seismic hazard. 

• A limit on the number of persons that may occupy the building at any one time. 
• Recording a deed restriction.indicating the limits of occupied hours per year. 

The City should <;:onsider implementing similar permit conditions if buildings (including less 
than 2,000 hours per year occupancy) are planned to be constructed with no fault setback. 

2. Landsliding. The City should require that plans be submitted and reviewed for stabilizing 
the slope before the project is approved because of the marginal slope stability at the site. 

3. Difference of Opinion Among Experts. PRG and I have substantially different opinions on 
the presence of faulting at the Grace site. I£ the applicant still wishes to contest the City's 
geologic review, one solution would be to convene an independent review panel of other 
engineering geologists that have reviewed for other cities or counties and are familiar with the 
geology of the Hollister area. This review panel could review the engineering geology reports 
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and render an opinion on the more likely explanation for the features at the Grace site. I would 
be happy to provide several possible candidates if the City is interested in setting up a review 
panel. 
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Closure 

February 24, 2003 

This concludes my review comments. Please contact me by phone at (805) 434-1750 ore
mail at Lrosenberg@thegrid.net if you have any questions regarding this review letter. 

sm~ 

Lewis I. Rnsenb~ 
Calif. Certified Engineering Geologist EG-1777 
Reviewing Geologist, City of Hollister · 

Copy: Bill Card, City of Hollister Community Development Dept. 
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Cynthia Iwanaga, Project Manager 
South County Housing Corporation 
9015 Murray Avenue, Ste. 100 
Gilroy, CA 95020 

PROJECT: VISTA MEADOWS SENIOR AP ARMENTS 

400 Park Center Drive, Suite 1 
Hollister, California 95023 

(831) 637-2133 • FAX (831) 637-0510 
E-mail: esp@earthsys.com 

File No.: SH-10941-GA 

EAST PARK STREET AND RANCHO DRIVE, APN 20-28-46 
HOLLISTER, CALIFORNIA 

SUBJECT: Geologic Fault Investigation 

REF: Proposal to perfo1m a Geologic Fault Study, Vista Meadows Fault Study, 
East Park Street and Rancho Drive, Hollister, Califomia, by Earth Systems 
Pacific, dated April 30, 2008. 

Dear Ms Iwanaga: 

In accordance with your authorization of the above-referenced proposal, we are submitting 
herewith the results of our Geological Fault Investigation that was performed on the above 
project site in Hollister, San Benito County, California. This report is based upon the results of 
our review of geologic maps and literature, radiocarbon testing, and field exploration. In the 
report we describe the general geologic characteristics of the site, identify potential geologic 
hazards, and provide guidance for site development. Six copies of this report have been 
furnished for your use. 

We appreciate the opportunity to have provided geologic services for this project and look 
forward to working with you again in the future. If there are any questions concerning this 
repo1i, please do not hesitate to contact the undersigned. 

Sincerely, 

Eaith Systems Pacific 

~?a: 
Engineering Geologist 
EG 2386 

Distribution: 6 to Addressee 
Document No. 0808.516.GEO 
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Vista Meadows 

1.0 INTRODUCTION 

Planned Development 

l August 12, 2008 

This report presents the results of our geologic fault investigation for the proposed Vista 

Meadows Senior Apartments at the no1thwest corner East Park Street and Rancho Drive in 

Hollister, California (APN 056-290-001). The site location is shown on the Vicinity Map in 

App~ndix A. The proposed development will consist of two 2-story apartment buildings with a 

total of 72 units and a common building along the eastern portion of the site. The western 

portion, where evidence of active faulting was found, will consist of paved parking and 

landscaping. The site will be accessed from East Park Street. The site is currently not developed 

and was formerly an orchard. 

Scope of Services 

The entire site is located within a State of California Eaiihquake Fault Zone. The Alquist-Priolo 

Earthquake Fault Zoning Act is intended to provide policies and criteria to assist cities, counties, 

and state agencies in the exercise of their responsibility to prohibit the location of developments 

and structures for human occupancy across the trace of an active fault. A northwest trending 

state mapped trace of the East Brai1ch Calaveras fault is depicted through the site, see Alquist

Priolo Eaiihquake Fault Zone Map in Appendix A. Therefore, the primary pw-pose of this fault 

study was to identify any fault featw-es within the site area within the Earthquake Fault Zone. 

The scope of work for this geologic fault study included a general site reconnaissance, teview of 

available geologic reports and maps, review of a pair of stereo aerial photos covering the site and 

its immediate vicinity, interpretation of the subsurface information derived from detailed logging 

of exploratory fault trenches, evaluation of the data collected, radiocarbon testing of soil samples, 

and preparation of this repo1t. The scope of our work is intended to comply with the 

requirements of California Geological Survey Note 49, Guidelines for Evaluating the Hazard of 

Surface Fault Rupture. 

The scope of our services did not include determination of percolation rates, soils engineering 

properties, soil corrosion potential, nor environmental assessment or investigation for the 
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presence or absence of hazardous or toxic materials in the soil, surface water, groW1dwater or air, 

on, below, or around the site. 

Site Setting 

The site is located on the Hollister, California, 7112-minute topographic quadrangle (U.S. 

Geological Survey, 1995); refer to Vicinity Map in Appendix A. The site is a rectangular parcel 

located at the northwest corner of East Park Street and Rancho Drive. Single family residences 

are present on the west, townhomes are present on the north and an apartment complex is on the 

east. Rancho San Justo Middle School is present at the southeast comer of East Park Street and 

Rancho Drive. The site is essentially level and lies at an elevation of about 300 feet. Ground 

surface in the site vicinity slopes very gently toward the northwest. At the time of our field 

investigation the site was disked and occupied by a few orchard trees related to previous site use. 

2.0 FIELD EXPLORATION 

On June 3, 2008 through June 12, 2008, exploratory Trenches T-1 tluu T-4 were excavated and 

logged. Trench T-5 was excavated and logged between July 3 and 7, 2008. Trench T-1 was 

excavated across the middle of the site from the southwest to the northeast. Trenches T-2, T-4 

and T-5 were excavated on the western section of the site north ofT-1 , and T-3 was excavated on 

the southern part of the site. Trenches T-1 thru T-4 were excavated to nominal depths of 15 feet 

with the west end of Trench T-1 deepened to 17 feet. Trench T-5 was excavated to a depth of 20 

feet. The trenches were excavated utilizing a backhoe with a 30-incb wide bucket. The trench 

locations are shown on the Trench Location/Engineering Geologic Site Map in Appendix A. The 

materials encountered in the trenches were logged by a Certified Engineering Geologist. Copies 

of the trench logs are presented in Appendix B. 

3.0 GEOLOGY 

Geologic Site Conditions 

The site is located in the seismically active central California Coast Ranges geomorphic province 

and is situated on the floor of the Hollister Valley. Structurally, the valley is divided into two 

structural blocks with the San Justo block west of the Calaveras fault and the Diab lo Block east 
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of the fault (Rogers, 1993). The Diablo block w1derlies the subject site. Based on Rogers 

(1993), the overlying geologic unit consists of alternating lake and alluvial deposits of 

Quaternary age (Ql-Qal) and were described as unconsolidated, well sorted, gray to blue silt, clay 

and sand. Rosenberg (1998) further divided the surficial deposits in the region and mapped 

yow1ger flood-plain deposits (Qyfm) on and in the site vicinity. Rosenberg (1998) describes 

these sediments as medium-textured flood-plain deposits consisting of mainly stiff sandy silt and 

silty clay with lenses of clean sand. Radiocarbon dates of the sw·ficial units were 3,720± 90 yr 

B.P at 3.6 m (11.8 ft) depth and 18,110± 190 yr B.P at 5.2 m (17.l ft) depth (Rosenberg, 1998). 

A Regional Geologic Map is presented in Appendix A. 

Faulting 

The site is located within the seismically active central California Coast Ranges geomorphic province. 

The major active faults (Type A Faults: faults that are capable of producing large magnitude events 

and that have a high seismic activity rate) recognized in this region of California are the San Andreas 

and San Gregorio faults. In addition to the East Branch Calaveras fault, other active faults (other than 

Type A) in the site region include the main trace of the Calaveras (southern segment), Quien Sabe, 

Sargent, Zayante-Vergeles, Ortigalita and Rinconada faults (see Regional Fault Map in Appendix A 

for the locati~n of these faults relative to the site). Active faults are defined by the State of California 

as exhibiting well-defined evidence of displacement within Holocene time, or the last 11,000 years 

(Hart, 1997). 

The Calaveras fault, a major branch of the San Andreas Fault system, branches off of the San Andreas 

Fault approximately 6 miles south of the site. The Calaveras fault in the Hollister area, is compdsed 

of two, northwest trending fault traces: the Main branch which is located about 0.5 miles west of the 

site, and the East branch, which is mapped by the state through the subject site. The Main branch is 

historically active, having evidence of fault offset within the last 200 years (and up to the present) 

whereas the East branch is defined by the state as "recently active" having evidence of fault offset 

within the last 11,000 years. According to Templeton et al (2001), the junctUJe of the San Andreas 

and Calaveras faults is a complex area where subsurface seismicity does not always follow sUJface 

fault traces and secondary faults such as the Quien Sabe fault zone may play an active role 

accommodating defo1mation. Specifically, Templeton et al (2001) found that seismicity on the San 

Andreas and southern Calaveras faults is offset to the west of their sUJface traces indicating that these 
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faults are slipping at depth even though there may be little swface expression of slip. Templeton et al 

(2001) estimated a slip rate on the Calaveras fault in the Hollister region of 4-13 mm/year. The 

California Geological Survey (1998) has assigned a slip rate of 15 mm/year to the Calaveras fault. 

McClellan and Hay (1989) indicated that the Calaveras fault at San Felipe Lake, n01iheast of the site, 

and in Hollister experienced slip of up to 5 mm at the ground surface near the time of the M7.l Loma 

Prieta earthquake on October 17, 1989. It was calculated that the slip was triggered by dynamic strain 

(ground shaking) resulting from the Loma Prieta earthquake on the nearby San Andreas fault. 

Previous Fault Studies 

Terratech1 Inc. (1987) performed an investigation of the East Branch Calaveras fault for a formerly 

proposed Rancho San Justo tandem school site on 20-acres adjacent to the existing school. Their 

study included the area of the subject site of this fault study. An easterly curving trace of the East 

Branch Calaveras fault was identified west of the subject site and its alignment generally coincided 

with a west-facing scarp. The width of the zone of faulting ranged from 13 to 35 feet and was 

characterized as consisting of tlu·ee to five distinct fault traces within a section of warped beds. The 

measured individual attitudes of the fault traces diverged from the through-going trend of the East 

Branch and varied from N-S to N30°E. Terratech postulated that this was because the East Branch on 

the site consisted of closely spaced en echelon fault traces rather than a continuous plane of rupture. 

None of the eight trenches logged by Terratech extended onto the subject site or crossed the State

mapped trace. The location of the fault trace identified by Terratech is shown on the Alquist-Priolo 

Earthquake Fault Zone Map and the Trench Location and Engineering Geologic Map in Appendix A. 

4.0 ANALYSIS AND CONCLUSIONS 

Site Reconnaissance 

A geologic reconnaissance of the project site was performed in June 2008. The purpose of the 

reconnaissance was to observe exposures of surface materials at or near the site location, and to 

identify geologic and geomorphic features indicative of the possible presence of faults, 

landslides, or other existing or potential geological hazards. During the reconnaissance, no 

geomorphic features suggesting the presence of faulting or landsliding were observed at the site. 
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Aerial Photographs 

Stereoscopic aerial photographs reviewed for this study were taken in 1959. The photographs 

were reviewed for relief and tonal lineations that may indicate the presence of faulting on and 

near the study area. A lineation consisting of a subtle west-facing scarp is present immediately 

west of the site. No other lineations were present on or adjacent to the site. 

Radiocarbon (Soil) Age Dating 

During the field exploration, four samples of charcoal were taken from Trench 1 between depths 

of about 9.5 and 12 feet. Two samples were submitted to Beta Analytic, Inc. , where Accelerator 

Mass Spectrometry (AMS) tests were performed to obtain their approximate ages. The sample 

collected at a depth of 9 .5 feet (Sample A) from Unit 5 (poorly graded sand with silt) near Station 

45 and the other at Station 55 at a depth of 12 feet (Sample E) in Unit 8 (clayey silt) were tested. 

The test results indicated that the charcoal sample found in Unit 5 had a calibrated age of 2,820 ± 

40 years before present (BP) and the sample from Unit 8 had a calibrated age of 2960 ± 40 years 

BP. Beta Analytical's test report is presented in Appendix C. 

Trench Interpretation 

Well interbedded deposits of clay, silt and sand were exposed in all of the trenches and were 

generally lateral continuous in all of the trench exposures. The clay and silt deposits were 

typically massive, whereas the sand deposits were laminated with local cross-bedding suggesting 

a lacustrine to gentle fluvial environment of deposition. A thin distinct organic layer was present 

in all of the trenches at depths of about 10 feet. Semi-continuous, sub-vertical, sinuous clay

filled fissures or clay dikes that were generally 0.5 to 1 cm thick and trended N-S to NlOE were 

also present in all of the trenches. Some of the clay dikes exhibited small voids on the order of 

0.5 cm in width and had ve1tical laminations at their margins suggesting periodic dilation and 

clay injection. The clay dikes are interpreted to be evidence of ancient liquefaction. Except for 

warping and minor offsets of beds in trench T-1 between stations 55 and 60 where there was 

evidence of faulting at depth, there was no evidence, such as slickensides or offset of bedding, 

that would suggest the other clay dikes are fault rupture features. 
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Trench 1 

Trench T-1 was about 220 feet in length and located on the central section of the site. Evidence 

of faulting was present between stations 55 and 60 in trench T-1. The bedding was warped and 

there were minor vertical bedding offsets across a slickensided clay gouge. This section of the 

trench was deepened and exposed and an apparent eastward step of the fault, moving upward in 

the trench, forming a half-graben feature. The slickensided clay gouge feature is near-vertical, 

strikes N-S and appears to have been incorporated in fault rupture propagation. At depth, the 

fault strikes N7E and dips 65 degrees to the southeast. Clay dikes were observed east of the 

fault, all of which could be traced from depths of about 3-5 feet to the trench bottom of 

approximately 15 feet. However, no evidence of offset beds or slickensided features was 

observed with these clay dikes. 

Trench 2 

Trench T-2 was about 23 feet in length and located on the northwest section of the site and 

intended to intersect the trend (N-S) of the clay dike fault present in trench T-1. There was no 

evidence of faulting in trench T-2. 

Trench 3 

Trench T-3 was about 122 feet in length and located on the southem section of the site. This 

trench was intended to intersect the slickensided clay gouge fault trend and the state-mapped 

trace of the East Branch Calaveras fault. Four clay dikes that were somewhat evenly spaced 

throughout the trench were present in T-3. These clay dikes were present at depths of about 2-3 

feet and terminated downward within clay beds. No evidence of faulting was present in trench 

T-3. 

Trench T-4 

Because of unce1iainty concerning the trend of faulting away from trench T-1, trench T-4 was 

excavated immediately to the no1ih. A clay dike traceable to the bottom of the trench was 

exposed, but there was no evidence of faulting, such as offset of bedding or slickensides within 
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the clay dike. Based on the fault features exposed in Trench T-1 and T-5. we il1fer that evidence 

of faulting may be present at greater depths in T-4. 

Trench T-5 

Following deepening of trench T-1 that exposed additional fault features, trench T-5 was 

excavated on the northern section of the site. Trench T-5 was about 53 feet in length and 

intended to intersect the trend (N7E) of faulting identified in trench T-1. A vertical zone of 

brecciated soil was present between Stations 30 and 35 and interpreted to be evidence of faulting. 

Below a depth of about 10 feet in the trench the fault was a distinct zone about 2 cm in width that 

was filled with brecciated s!ickensided soil soil and trended NI OW and dipped 81 SW. Above 

the 10-foot level, the zone of faulting was up to 1 foot in width and contained warped bedding 

contacts and rotated soil blocks. The zone of faulting was traceable to within about 1/2 foot of 

the ground surface where it was characterized as a chimney of dark soil. 

Earthquake History 

In assessing the seismic hazards for a given area, it is useful to examine records of historic local 

earthquakes. This information can be extrapolated to estimate the recurrence of local 

eruihquakes. A number of strong eatihquakes that have damaged man-made structures have 

occurred on the active faults in the central California region witrun the last 200 years. Especially 

notable are the 1836 6.4M (estimated magnitude, M) San Juan Bautista earthquake; the 1838 

7.4M San Francisco to San Juan Bautista earthquake; the 1865 6.6M Santa Cruz Mountains 

eatihquake; the 1868 7 .OM Hayward eatihquake; the 1906 8.3M San Francisco earthquake; the 

1911 6.6M Morgan Hill earthquake; the 1926 6.1 M Monterey Bay doublet; the August 6, 1979 

5.8M Coyote Lake earthquake; the April, 24 1984 6.2M Morgan Hill (Halls Valley) earthquake; 

and the October 18, 1989 7.1M Loma Prieta earthquake. According to the Working Group on 

California Earthquake ProbabiHties (2003), there is a 62 percent probability that a 6.7M or 

greater eatihquake will occur between 2002 and 2031 in the region. 

The historic seismicity in the site region was researched using EQSEARCH (Blake, 2005) and 

the Boore and Joyner (1997) method of analysis for stiff soil sites CD. California Building Code, 
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2007 Edition). EQSEARCH is a computer program that performs automated searches of a 

custom catalog of historical Central California earthquakes. As the program searches the catalog, 

it computes the epicentral distance from the selected site to each of the earthquakes within the 

specified search area. The epicentral distances should be considered estimates, particularly for 

earthquake data dating prior to 1932, when instruments were first used to record earthquake data. 

The parameters used for the search consisted of earthquake Richter magnitudes ranging from 5.0 

to 9.0, occwTing within a 65-mile radius from the site, from 1800 to June 2007. 

Results of the search indicated that 79 earthquakes have occu1Ted within the search parameters. 

The highest peak horizontal ground acceleration and largest magnitude estimated to have 

occurred at the site from those historical earthquakes is 0.27g from an earthqual<e that occurred 

in 1800 and had a 7 .0 magnitude. This earthquake was approximately 10 miles west of the site 

and most likely occurred on the San Andreas fault. The closest earthquake was a 5 .0 magnitude 

earthquake that occun-ed approximately 1.5 miles southwest in 1910. This earthquake produced 

a peak horizontal ground acceleration at the site of 0.20g. 

Seismicity 

Surface Ground Rupture 

The project site is located in a State Earthquake Fault Zone, and the East Branch Calaveras fault 

is mapped crossing the site; see the Alquist-Priolo Earthquake Fault Site Map in Appendix A. 

Evidence of active faulting was identified in trenches excavated on the site and a building 

exclusion zone of 50 feet on either side of faulting is recommended. The building exclusion 

zone is shown on the Engineering Geologic Site Plan in Appendix A. 

Ground Shaking 

The project area is located in a region of generally high seismicity. The seismic design 

parameters for the site per Chapter 16 of the California Building Code (2007 Edition) are as 

follows. The values were dete1mined utilizing the USGS Earthquake Hazards Program 

Earthquake Ground Motion Parameter Java Application and the NEHRP Recommended 

Provisions for Seismic Regulations for New Buildings and Other Structures. 
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Additionally, a Probabilistic Seismic Hazard Analysis (PSHA) was perfonned. The PSHA was 

performed using the FRISKSP computer progrnm (Blake, 2000) to estimate the parameters of the 

Design Basis Earthquake (DBE). This earthquake is defined as having a 10 percent chance of 

exceedance in 50 years with a return period of approximately 475 years. To develop the DBE, 

significant mapped faults within a radius of 65 miles from the site were selected from the 

program database. The peak horizontal ground acceleration and spectral accelerations at 5%, 

damped for a CBC soil type D, were estimated using the Boore and Joyner (1997) method for 

stiff soil sites. The soil profile types were interpreted from the soils encountered during the field 

investigation. The results of the analysis indicate that the DBE for the site is estimated to have a 

peak spectral acceleration of 2.50g at a 0.30 second period, and a peak horizontal ground 

acceleration of 1.05g. 

Liquefaction 

Soil liquefaction is the softening of soil during a significant seismic event. It occurs primarily in 

saturated, loose to medium-dense, fine to medium-grained sands and sandy silts. The majority of 

the site area is underlain by stiff and medium dense clay, silt and sand deposits that do not appear 

to be susceptible to liquefaction. According to Yates (2005), depth to ground water beneath the 

site is on the order of 70 feet and no groundwater was encountered to the maximum trench 

exploration depth of 20-feet and no potentially liquefiable soils were identified during the 

preliminary soils engineering investigation (Earth Systems Consultants Northern California, 

2001). Furthermore, the site is located in an area designated as having a low liquefaction 

potential (Rosenberg 1998). 

Lateral Spreading 

Lateral spreading can occur as a consequence of liquefaction. This phenomenon is confined to 

areas where the terrain is sloping, or where the liquefied zone extends below sloping terrain, and 
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generally affects slopes along creeks, bays, or other water features bordered by slopes. 

Liquefaction of the soil induces instability of the soils on the slopes, resulting in the "spreading" 

of the soil into the inundated zone. 

As no creeks, ponds or other water features are on or immediately adjacent to the proposed site 

area, the potential for lateral spreading to occur at the site is low. 

Seismically Induced Settlement 

Seismically induced settlement of sufficient magnitude to cause structural damage is no1mally 

associated with poorly consolidated, predominantly sandy soils, or variable consolidation 

characteristics within the building areas. Due to the consistency of the predominantly clayey and 

silty soils underlying the site, the site the potential for seismically induced settlement to occur on 

the site is low. 

Summary of Conclusions 

1. The site lies on the Hollister Valley floor and is underlain predominantly by clay 

deposits with lesser amounts of silt and sand. The site is relativity flat with no 

significant slope on or adjacent to the site. Thus, the potential for slope instability is 

non-existent. 

2. Evidence of faulting, consisting of vertical bedding offsets and slickensided clay gouge 

surfaces, was present in trenches T-1 and T-5. The fault trends north-northeast through 

the central section of the site and curves to the no1thwest on the northern section. It is 

believed that this fault trace on the subject site is a secondary splay or a Riedel shear off 

the fault that Ten-atech (1987) identified to the west where fault attitudes of N-S to N30E 

were measured. Radiocarbon testing indicated that the deposits on the project site are 

about 3,000 ye~s old at a depth of 12 feet. Because evidence of faulting is present at 

depths less than 12 feet, the fault on the site is considered to be active (<11,000 years 

BP). Thus, a building exclusion zone is recommended (see below). 
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3. Based on the consistency of the clay, silt and sand deposits, and depth to ground water, 

the soils should not be susceptible to liquefaction or seismically induced settlement. 

5.0 RECOMMENDATIONS 

Because evidence of active faulting was present on the site and there is a potential for ground 

surface rupture, a building exclusion zone is recommended. Structures that will be used for 

human occupancy should be setback a minimum of 50 feet either side of the fault trace. The 

recommended building exclusion zone is shown on the Trench Location/Engineering Geologic 

Site Map in Appendix A 

6.0 CLOSURE 

The conclusions and recommendations of this repo1t are based on data acquired and evaluated 

during this study and are intended to apply only to the proposed development of the project as 

described in the "Introduction" section of this report. This repo1t is valid for conditions as they 

exist at this time for the type of project described herein. 1f changes with respect to project type 

or location become necessary, if items not addressed in this report aie incorporated into plans, or 

if any of the assumptions used in the preparation of this report are not conect, this firm shall be 

notified for modifications to this report. 

The conclusions presented in this report are based upon the assumption that the site geologic 

conditions do not deviate substantially from those disclosed during our research and field 

exploration. If any variations or undesirable conditions are encountered during construction, or if 

the proposed construction will differ from that planned at the present time, Earth Systems Pacific 

should be notified so that supplemental recommendations can be prepared as applicable. 

Our intent was to perform this study in a manner consistent with the level of care and skill 

commonly exercised by members of the profession currently practicing in the locality of this 

project under similar conditions. No representation, warranty, or guarantee is either expressed or 

implied. This report is intended for the exclusive use by the client for the subject project. 

Application beyond the stated intent is strictly at the user's risk. 
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This document, the data, conclusions, and recommendations contained herein are the property of 

Earth Systems Pacific. This repo11 shall be used in its entirety, with no individual sections 

reproduced or used out of context. Copies may be made only by Earth Systems Pacific, the 

client, and the client's authorized agents for use exclusively on the subject project. All other 

rights are retained by Earth Systems Pacific and any other use is subject to federal copyright laws 

and the written approval of Earth Systems Pacific. End of Text 
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Baso: Jennings, C. W., 1994, Fault Activity Map of California ancl Adjacent Areas; scale 1" 9 l 2 miles 

Earth Systems Pacific Vista Meadows Senior Apnrtments 
Hollister, California 
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APPENDIXB 

Trench Log T-1 
Trench Logs T-2; T-3, T-4 and T-5 
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Radiocarbon Test Results 



APPENDIX A.18.a

Consistent Accuracy 
Delivered On Time. 

July 2, 2008 

Beta Analytic Inc. 
4985 SW 74 Court 
Miami, Florida 33155 USA 
Tel: 305 667 5167 
Fax: 305 663 0964 
beta@radiocarbon.com 
www.radiocarbon.com 

Mr. Rick Gorman 
Batth Systems Pacific 
4378 Santa Fe Road 
San Luis Obispo, CA 934d1 
USA 

JUL O 9 2nnB 

~: Radiocarbon Dating Results For Samples VISTA MEAD#A, VISTA MEAD#E 

Dear Mr. Gorman; 

i'IIIR. DARDEN HOOD 
Director 

Mr. Ronald Hatfield 
Mr. Christopher Patrick 

Deputy Directors 

'Enclosed are the radiocarbon dating results for two samples recently sent to us. They each 
provided plenty of carbon for accurate measurements and all the analyses proceeded normally. As usual, 
the method of an,alysis is listed on the report with the results and calibration data is provided where 
applicable. 

As always, 110 students or intern researchers who would necessarily be distracted with other 
obligations and priorities were used in the analyses. We analyzed them with the combined attention of 
our entire professional staff. · 

If you have specific questions about the analyses, please contact us. We are always available to 
answer your questions. 

Thank you for prepaying the analyses. A receipt is enclosed. As 'always, if you have any 
questions or would like to discuss the results, don't hesitate to contact me. 

Sincerely, 

9~ 
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REPORT OF RADIOCARBON DATING ANALYSES 
Mr. Rick Gorman Report Date: 7/2/2008 

Earth Systems Pacific Material Received: 6/12/2008 

Beta· 245409 2750 +/- 40 BP -20.8 o/oo 2820 +/- 40 BP 
SAMPLE : VISTA MBAD#A 
ANALYSIS : AMS-Standard delivery 
MATERIAL/PRETREAT!vlENT: (charred material): acid/alkali/acjd 
2 SIGMA CALIBRATION Cal BC 1080 to 900 (Cal BP 3030 to 2850) 

Beta- 245410 2950 +/- 40 BP ~24.5 o/oo 2960 +/- 40 BP 
SAMPLE : VISTA MEAD#E 
ANALYSIS : AMS-Standard delivery 
MATERIAL/PRETREATMENT : (charred material): acid/allcaLi/acid 
2 SIGMA CALIBRATION : Ca 1 BC 1310 to l 040 (Cal BP 3260 to 2990) 

,,a ahii42d r · --, 5 - • ! 
I I ; . ""* - dr::o i ·1 r c:1*1 

Dates are reported as RCYBP (radulcarbon years before present, 
"present"= 1950A.D.). By International convention, the modern 
reference standard was 95% of the C14 content of the National 
Bureau of Standards' Oxalic Acid & calculated using the Libby C14 
half life (5568 years). Quoted errors represent 1 standard deviation 
statistics (68% probability) & are based on combined measurements 
of the sample, background, and modern reference standards. 

Measured C13/C12 ratios were calculated relative lo the PDB-1 
international standard and the RCYBP ages were normalized to 
-25 per mil. If the ratio and age are accompanied by an (•), then the 
C 13/C12 value was estimated, based on values typical of the 
material type. The quoted results are NOT calibrated to calendar 

. years. Calibration to calendar years should be calculated using 
the Conventional C14 age. 

th 
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

ii:' e 
a, 
Cl 
Cll 

~ 
13 

i 
ct 

(Variab les: C 13/C 12= -20.8 :lab. mult=l) 

Laboratory number: Beta-245409 

Conventional radiocarbon age: 2820%40 BP 

2 Sigma calibrated result : Cal BC 1080 to 9 00 (Cal BP 3030 to 2850) 
(95% probability) 

Intercept data 

Intercept of radiocarbon age 
with calibration curve: Cal BC 980 (Cal BP 2930) 

1 Sigma calibrated result: Cal BC 1010 to 920 (Cal BP 2960 to 2870) 
(68% probability) 

282 0:l:40 BP Charred m aterla l 
2960 

2940 

2920 

2900 

2880 

2 860 

2840 

2820 

2800 

2780 

2760 

2740 

2720 

2700 

2680 
110 0 1080 1060 1040 

References: 
Database used 

JNTCAL04 
Calibration Database 

1020 1000 980 960 
Cal BC 

JNTCAL04 R adioc11rbo 11 Age Calibr ation 

940 

[ntCa 104: Calibration Issue of Radiocarbon (Volume 4 6, nr 3, 2004). 
Math ematics · 
A Simplified Approach to Calibrating CU Dates 

Ta/ma, A. S., Vogel, J.C., 1993, Radiocarbon 35(2), p317-322 

~---.'I .,i.:i t 

920 900 

Beta Analytic Radiocarbon Dating Laboratory 

880 

4985 S.W. 74th Corr rt, Miami, Florida 33155 • Tel: (305)667-S J 67 • Fax: (305)663-0964 • E-Mail: beta@rad/ocarbo11.co111 

860 
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

3100 

3080 

3060 

3040 

3020 

3000 

(Variables: C 13/C 12=-24.5 :lab . mult= l) 

Laboratory num her: Beta-245410 

Conventional radiocarbon age: 2960±40 BP 

2 Sigma calibrated result: Cal BC 1310 to 1040 (Cal BP 3260 to 2990) 
(95% probability) 

Intercept data 

Intercept of radiocarbon age 
with calibration curve: Cal BC 1200 (Cal BP 3150) 

1 Sigma calibrated result: Cal BC 1260 to 1120 (C al BP 3210 to 3070) 
(68% probability) 

[ 
ru 2980 
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2920 

2900 

2680 

2860 

2640 
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1350 1300 1250 1200 11 5 0 
Cal BC 

References: 
Database used 

/NTCAL04 
Calibratio11 Database 
1NTCAL04 Rad/ocarbo1t Age Calibration 

JntCa /04 : Calibration Issue of Radiocarbon (Volume 46, nr 3, 2004). 
Ma ti, em at/cs 
A Simplified Approach to Calibrati11g CJ4 Dates 

Ta lma,A . S., Vogel,J. C., 1 993, Radiocarbon 35(2),p317-322 

1100 1050 

Beta Analytic Radiocarbon Dating Laboratory 
4985 S.W. 74 /1, Co11rl, Miami, Florida 331$5 • Te l: (305)667-5167 • Fax: (305)663-096'1 • E-Mail: beta@radiocal'bon.com 

1000 
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BETA ANALYYTIC INC.· 4985 SW 74 Court, Miami, Florida 33155 USA· Tel: 305-667-5167 • Fax 305-663-0964 - beta@radlocarbon.com 

PRETREATMENT GLOSSARY 
Standard Pre.treatment Protocols at Beta Analytic 

Unless otherwise requested by a submitter or discussed in a final date report, the following procedures apply to pretreatment of 
samples submitted for analysis. This glossary defines the pretreatment methods applied to eacb result listed on the date report form 
(e.g. you will see the designation "acid/alkali/acid" listed along with the result for a charcoal sample receiving such pretreatment). 

Pretreatment of submitted materials is required to eliminate secondary carbon components. These components, if not eliminated, 
could result in a radiocarbon date, wWch is too young or too old. Pretreatment does not ensure that the radiocarbon date will 
represent the time event of interest. This is determined by the sample integrity. Effects such as the old wood effect, burned intrusive 
roots, bioturbation, secondary deposition, secondary biogenic activity incorporating recent carbon (bacteria) and the analysis of 
multiple components of differing age are just some examples of potential problems. The pretreatment philosophy is to reduce the 
sample to a single component, where possible, to minimize the added subjectivity associated with these types of problems. If you 
suspect your sample requires special pretreatment considerations be sure to tell the laboratory prior to analysis. 

"acid/a1kali/acid" 

The sample was first gently crushed/dispersed in deionized water. It was then given bot HCI acid washes to eliminate carbonates and 
alkali washes (NaOH) to remove secondary organic acids. The alkali washes were followed by a final acid rinse to neutralize the 
solution prior to drying. Chemical concentrations, temperatures, exposure times, and number of repetitions, were applied accordingly 
with the uniqueness of the sample. Each chemical solution was neutralized prior to application of the next During these serial rinses, 
mechanical contaminants such as associated sediments and rootlets were eliminated. This type of pretreatment is considered a "full 
pretreatment". On occasion the report will list the pretreatment as "acid/alkali/aci~ - insolubles" to specify which fraction of the · 
sample was analyzed. This is done on occasion with sediments (See "acid/alkali/acid - solubles" 

Typically applied to: charcoal, wood, some peats, some sediments, and textiles "a_cidlalkali/acid - solubles" 

On occasion the alkali soluble fraction v,,ill be analyzed. This is a special case where soil conditions imply 
That the soluble fraction will provide a more accurate date. It is also used on some occasions to verify tbe present/absence or degree 
of contamination present from secondary organic acids. The sample was first pretreated with acid to remove any carbonates and to 
weaken organic bonds. After the alkali washes (as discussed above) are used, the solution containing the alkali soluble fraction is 
isolated/filtered and combined with acid. The soluble fraction, wbicb precipitates, is rinsed and dried prior to combustion. 

" acid/allcali/acid/cellulose extraction" 

Following full acid/alkali/acid pretreatments, the sample is bathed in (sodium chlorite) NaCl02 under very controlled conditions (Ph = 
3, temperature = 70 degrees C). This eliminates all components except wood cellulose. It is useful for woods that are either very old or 
highly contaminated. 

Applied to: wood 

" acid washes" 

Surface area was increased as much a possible. Solid chunks were crushed, fibrous materials were shredded, and sediments were 
dispersed. Acid (HCI) was applied repeatedly to ensure the absence of carbonates. Chemical concentrations, temperatures, exposure 
times, and number of repetitions, were applied accordingly with the uniqueness of each sample. The sample was not be subjected to 
alkali washes to ensure the absence of secondary organic acids for intentional reasons. The most comm.on reason is that the primary 
carbon is soluble in the alkali. Dating results reflect the total organic content. of the analyzed material. Tbe.ir accuracy depends on the 
researcher's ability to subjectively eliminate.potential contaminants based on contextual facts. 

Typically applied to: organic sediments, some peats, small wood or charcoal, special cases 
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Consistent Accuracy . .. 
Delivered 011 Time. 

Beta Analytlc Inc. 
4985 SW 74 Court 
Miami, Florida 331 55 USA 
Tel: 305 667 5167 
Fax: 305 663 0/97 
Beta@radlocarbon.com 
www.radiocarbon.com 

Final Report 

Mr. Darden Hood 
Director 

Mr. Ronald Hatfield 
Mr. Christopher Patrick 

Deputy Directors 

The final report package includes the final date report, a statement outlining our analytical 
procedures, a glossary of pretreatment terms, calendar ca libration information, billing documents 
(containing balance/credit information and the number of samples submitted 1«ithin the yearly 
discount period), and peripheral items to use with future submittals. The final report includes the 
individual analysis method, the delivery basis, the material type and the individual pretreatments 
applied. The final report has been sent by mail and e-mail (where available). 

Pretreatment 

Pretreatment methods are reported along with each result. All necessary chemical and 
mechanical pretreatments of the submitted material were applied at the laboratory to isolate the 
carbon which may best represent the time event of interest. When interpreting the results, it is 
important to consider the pretreatments. Some samples cannot be fully pretreated, making their 14C 
ages more subjective than samples which can be fully pretreated. Some materials receive no 
pretreatments. Please look at the pretreatment indicated for each sample and read the pretreatment 
glossary to understand the implications. 

Analysis 

Materials measured by the radiometric technique were analyzed by synthesizing sample 
carbon to benzene (92% C), measuring for 14C content in one of 53 scintillation spectrometers, and 
then calculating for radiocarbon age. If the Extended Counting Service was used, the 14c content 
was measured for a greatly extended period of time. AMS results were derived from reduction of 
sample carbon to graphite (100% C), along with standards and backgrounds. The graphite was then 
detected for 14c content in one of 9 accelerator-mass-spectrometers (AMS) . · 

The Radiocarbon Age and Calendar Calibration 

The "Conventional 14C Age (*)" is the result after applying 13C/12C corrections to the 
measured age and Is the most appropriate radiocarbon age. If an "*" is attached to this date, it 
means the 13C/12C was estimated rather than measured (The ratio is an option for radiometric 
analysis, but included on all AMS analyses.) Ages are reported with the units "BP" (Before Present). 
"Present" is defined as AD 1950 for the purposes of radiocarbon dating. 

Results for samples containing more 14C than the modern reference standard are reported as 
"percent modern carbon" {pMC). These results indiqate the material was respiring carbon after the 
advent of thermo-nuclear weapons testing (and is less than - 50 years old). 

Applicable calendar calibrations are included for materials between about 100 and 19,000 
BP. If calibrations are not included with a report, those results were either too young, too old, or 
inappropriate for calibration. Please read the enclosed page discussing calibration. 
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Beta Analytlc Inc. 
4985 SW 7 4 Court 
Miami, Florida 33155 USA 
Tel: 305 667 5167 
Fax: 305 663 0/97 
Beta@radiocarbon.com 
Www.radiocarbon.com 

Calendar Calibration at Beta Analytic 

Mr. Darden Hood 
Director 

Mr. Ronald Hatfield 
Mr. Christopher Patrick 

Deputy Directors 

Calibrations of radiocarbon age determinations are applied to convert BP results to calendar years. 
The short-term difference between the two is caused by fluctuations in the heliomagnetic modulation of the 
galactic cosmic radiation and, recently, large scale burning of fossil fuels and nuclear devices testing. 
Geomagnetic variations are the probable cause of longer-term differences. 

The parameters used for the corrections have been obtained through precise analyses of hundreds 
of samples taken from known-age tree rings of oak, sequoia, and fir up to about 10,000 BP. Calibration 
using tree-rings to about 12,000 BP is still being researched and provides somewhat less precise 
correlation. Beyond that, up to about 20,000 BP, correlation using a modeled curve determined from U/Th 
measurements on corals is used. This data is still highly subjective. Calibrations are provided up to about 
19,000 years, BP using the most recent calibration data available. 

The Pretorla Calibration Procedure (Radiocarbon, Vol 35, No.1, 1993, pg 317) program has been 
chosen for these calendar calibrations. It uses splines through the tree-ring data as calibration curves, 
which elimlnates a large part of the statistical scatter of the actual data points. The spline calibration allows 
adjustment of the average curve by a quantified closeness-of-fit parameter to the measured data points. A 
single spline is used for the precise correlation data available back to 9900 BP for terrestrial samples and 
about 6900 BP for marine samples. Beyond that, splines are taken on the error limits of the correlation 
curve to account for the lack of precision in the data points. 

In describing our calibration curves, the solid bars represent one sigma statistics (68% probability) 
and the hollow bars represent two sigma statistics (95% probability). Marine carbonate samples that have 
been corrected for 13c/12c, have also been corrected for both global and local geographic reservoir effects 
(as published in Radiocarbon, Volume 35, Number 1, 1993) prior to the calibration. Marine carbonates that 
have not been corrected for 13C/12C are adjusted by an assumed value of O %0 in addition to the reservoir 
corrections. Reservoir corrections for fresh water carbonates are usually unknown and are generally not 
accounted for in those calibrations. In the absence of measured 13C/12C ratios, a typical value of ~5 %0 is 

assumed for freshwater carbonates. 

(Caveat: the correlation curve for organic materials assume that the material dated was living for exactly 
ten years (e.g. a collection of 10 individual tree rings taken from the outer portion of a tree that was cut 
down to produce the sample in the feature dated). For other materials, the maximum and minir;num calibrated 
age ranges given by the computer program are uncertain. The possibility of an "old wood effect" must also be 
considered, as well as the potential inclusion of younger or older material in matrix samples. Since these 
factors are indeterminant error in most cases, these calendar calibration results should be used only for 
illustrative purposes. In the case of carbonates, reservoir correction is theoretical and the local variations are 
real, highly variable and dependent on provenience. Since imprecision in the correlation data beyond 10,000 
years is high, calibrations in this range are likely to change in the future with refinement in the correlation 
curve. The age ranges and especially the intercept ages generated by the program must be considered as 

approximations.) 
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ENGINEERING- LAND PLANNING 
SURVEYING - ENVIRONMENTAL CONSULTING 

March 25, 2009 

Ms. Mary Paxton 
City of Hollister 
375 Fifth Street 
Hollister, California 95023 

Subject Review of Geologic Fault Investigations 

File No.: LSG-0631-02 

City of Hollister. Case No. GPA2007-1 

Earth Systems Pacific dated August 12 & October 28, 2008 

Project: Vista Meadows Senior Apartments (APN 056-290-001) 
East Park Street & Rancho Drive 
Hollister, California 

Dear Ms. Paxton: 

Thank you for providing us a copies of the "Geologic Fault Investigation" reports prepared by 

Earth Systems Pacific (2008 & 2008b ). The purpose of this letter is to summarize our findings 

and observations of site visits performed at the Vista Meadows site between the period of June 3 

through October 21, 2008 and review of the above noted reports. 

The site being considered for development is located within the official Earthquake Fault Zone 

(EFZ) of the East Branch of the Calaveras fault, designated by the State of California as defined 

by the Alquist-Priolo Act. Based on our research, site observations within the exploratory 

trenches and report review, it is our opinion that there is substantive geologic evidence to support 

the existence of active Holocene age faulting within the sediments underlying the site. 

We reviewed the report for conformance with State of California, Public Resources Code, 

Division 2. Geology Mines and Mining, Chapter 7.5 Earthquake Fault Zones, Sections 2621, 

2621.5, 2621.6, 2623, 2624, 3600, 3601 & 3603 and City of Hollister Municipal Code, Title 17, 

Chapter 17.14.040. It is our opinion that the site geologic conditions are accurately modeled as 

represented in the above referenced reports. In general, our findings are congruent with the 

conclusions and recommendations of the reports prepared by Earth Systems Pacific (ESP), dated 

August 12 and October 28, 2008. 

520-8 Crazy Horse Canyon Road, Salinas, CA 93907 • (831) 443-6970 • Fax (831) 443-3801 
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March 25, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

EastFark Street, Hollister, California 

However, the geologic fault investigations prepared by ESP require additional information prior 

to final acceptance for site development. The studies conclusions and reco~mendations should 

be reviewed and updated in an addendum report in order to satisfy the requirements of Division 

2., Chapter 7.5, Section 3603 of the California Code of Regulations. 

As required by State Code and local municipal ordinance, the final approved surface fault 

investigation report along with supporting documentation and peer reviews, shall be filed by the 

City of Hollister with the State Geologist. We will be happy to review the required addendum 

report when it is available. 

We recommend that the project geologist contact us to discuss specific details of the proposed 

project. Please contact me at (831) 443-6970 or bpapurello@landseteng.com if you have 

questions regarding this matter. 

Respectfully, 
LandSet Engineers, Inc. ~oi'\Al G,.. 

S '0 
«_,C, '<-· PAPIJ-9. <o 

'<. '5:-"'° (: n 
0 ~ ~ ~ % {f IX/ No. CEG 2226 0 <:'i 

"o I t It GERTI Fl-ED * ENGINEERING * 
GEOLOGIST 

Brian Papurello, CEG 2226 
Reviewing Geologist 

Doc. No. 0903-119.REV 

'% Z•U-1 ~'{' 
~ o"<-

OF C/',.l>(r 

Attachments: Fault Investigation Report Review Form 

Distribution: Ms. Mary Paxton, City of Hollister (mary.paxton@hollister.ca.gov) 
Ms. Cynthia Iwanaga ( cynthia@scounty.com) 
Mr. Bret Faust, PG, CEG, Earth Systems Pacific (bfaust@earthsys.com) 

- 2 -
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March 25, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apai1ments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 

Project: 

Case munber: 
Applicant: 

. 

Consultant: 

Reports and Plans Reviewed: 

Other information somces: 

Pro1ect Information 
Vista Meadows Senior Apartments (APN 056-290-001) 
East Park Street and Rancho Drive 
Hollister, CA 
GPA2007-l . 

South County Housing Corporation 
9015 Murray Avenue, Suite 100 
Gilroy, CA 95020 
Ms. Cynthia Iwanaga, Project Manager 
Earth Systems Pacific 
400 Park Center Drive, Suite 1 
Hollister, CA 95023 
Phone: (831) 637-2133, Fax: (831) 637-0510 
E-mail: bfaust@earthsys.com.com 
Responsible geologists: Mr. Brett Faust, PG 7025, CEG 2386 
Earth Systems Pacific, 2008, Geologic fault investigation, Vista 
Meadows Senior Apartments, East Park Street and Rancho Drive, 
Hollister, California: unpublished report to Ms. Cynthia Iwanaga, 
South County Housing Corporation, dated August 12, 2008, 12 p., 
5 fig., 3 appendices, 2 plates, scale 1 :60. 
__ 2008a, Work plan for supplemental fault investigation, Vista 
Meadows Fault Investigation, East Park Street and Rancho Drive, 
Hollister, San Benito County, California: unpublished letter to Ms. 
Cynthia Iwanaga, South County Housing Corporation, dated 
October 15, 2008, 2 p., 1 fig., 2 attachments. 
__ 2008b, Supplemental geologic fault investigation, Vista 
Meadows Senior Apartments, East Park Street and Rancho Drive, 
Hollister, California: unpublished letter to Ms. Cynthia Iwanaga, 
South County Housing Corporation, dated October 28, 2008, 2 p., 1 
map, scale 1 :600, 1 trench log, scale 1 :60. 
Bryant, W.A., 1979, Fault evaluation report, Calaveras (Hollister 
segment) and "Buena Vista Road" faults: California Division of 
Mines and Geology Fault Evaluation Report FER-94, 14 p., 4 
plates, scale 1:24,000. 
Bryant, W.A. and Cluett, S.E., compilers, 1999, Fault number 54c, 
Calaveras fault zone, Southern Calaveras section, in Quaternary 
fault and fold database of the United States: U.S. Geological 
Survey website, http//earthquakes.usgs.gov/regional/qfaults, 
accessed 02/13/2008 10:38 AM. 
California Department of Conservation, California Geological 
Survey, 2002,: Guidelines for evaluating the hazard of smface fault 
ruptme, CGS Note 49. 
California Department of Conservation, California Geological 
Smvey, 2008,: Guidelines for evaluating and mitigating seismic 
hazards in California: California Geological Smvey Special 
Publication 117, 102 p. 

- 3 -
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March 25, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apaiiments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

Other information sources: 
( continued) 

. 

Applicable codes & ordinances: 

Review standards: 

Plan, phase, project or report under 
consideration: 

California Division of Mines and Geology, 1982, Revised Official 
Special Studies Zone Map of the Hollister quadrangle: State of 
California Alquist Priolo Earthquake Fault Zoning Act map, scale 
1:24,000. 
Dibblee, T.W .. , Jr., and Rogers, T.H., 1975, Geologic map of the 
Hollister quadrangle: U.S. Geological Survey Open-File Report 75-
394, scale 1 :62,500. 
Hart, E.W., and Bryant, W.A., 2007, Fault-rupture hazard zones in 
California: California Geological Survey Special Publication 42, 42 
p. 
Levi, T., Weinberger, R., Aifat., Eyal, Y., and Marco, S., 2006, 
Injection mechanism of clay-rich sediments into dikes dming 
earthquakes: G3 (Geochemistry, Geophysics, Geosystems), v.7, no. 
12. J 

Rosenberg, L.l., 1998, Liquefaction Susceptibility of the Hollister 
Area, San Benito County, California, U.S. Geological Survey, 
National Earthquake Hazards Reduction Program Final Technical 
Report, Award No. 1434-HQ-97-GR-03125, 40 p. 
Terratech, Inc., 1987, Investigation of the east branch of the 
Calaveras fault, Prune Street_school site (Rancho San Justo tandem 
school site), Hollister, California, unpublished consultants report, 
1 Op., 9 figures . 

Renort Re<1uirements .. 

State of California, Public Resources Code, Division 2. Geology 
Mines and Mining, Chapter 7.5 Earthquake Fault Zones, Sections 
2621, 2621.5, 2621.6, 2623, 2624, 3600, 3601 & 3603. 
City of Hollister, Municipal Code, Title 17, Chapter 17.14.040. 
California Department of Conservation, California Geological 

. Survey, Guidelines for reviewing geologic reports: CGS Note 41, 4 
p. 
California Department of Conservation, California Geological 
Survey, 2002: Guidelines for evaluating the hazard of surface fault 
rupture, CGS Note 49. 
California State Board for Geologists and Geophysicists, 1998, 
Geologic guidelines for earthquake and/or fault hazard reports, 7 p. 
Hart, E.W., and Bryant, W.A., 2007, Fault-rupture hazard zones in 
California: California Geological Survey Special Publication 42, 42 
p. 
Construct a 72-miit, two story, senior citizen residential apartment 
complex with associated infrastructure improvements on a vacant 
approximate 3-acre parcel. 

-4-
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March 25, 2009 File No,: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

Reviewer's Notes 

Field observations & meetings: 06/03/08: Site review and observations of exposnres in trench T-1. 
Trench T-1 is approximately 220 feet long by 15 feet deep exposing 
conformable deposits of upper Holocene over-bank deposits. Sub
ve1iical clay dike parting and graben structnre noted at -Sta. 0+57 
with about 4 in. vertical separation at 14.0 feet. Vertical separation 
is less prononnced at shallower depths becommg less than I -inch at 
10 feet with associated warping of overlying sediments. No 
warping or bedding offset noted above at depth of 5 feet. No 
discernable deformation or warping of strata beyond the zorie of 
parting. Sub-vertical clay dikes observed at several other localities 
within the trench with no bedding offsets or waiping. 
Reconnnended to Rick Gorman & Brett Faust of ESP that 
additional trenching should be excavated to the north and south of 
T-1 on-strike of the featnre exposed at Sta. o+57 to aid in the 
determination if the observed structnre is fault related. 
06/05/08: Site review and observations of exposnres in trenches T-2 
and T-3. Trench T-2 is approximately 35 feet long by 15 feet deep,. 
Observed trench T-3 from Station o+oO to -Sta. 0+50. Both 
trenches exposing conformable deposits of upper Holocene over
bank deposits. Sub-vertical clay dikes observed at several other 
localities within both trenches with no discernable bedding offsets 
or warping.· 
06/11/08: Site review. and .observations of exposnres in trenches T-
3. Trench T-3 is approximately 220 feet long by 15 feet deep, 
exposing conformable deposits of upper Holocene over-bank 
deposits. Sub-vertical clay dikes observed at several other localities 
within with no discernable bedding offsets or warping. 
06/12/08: Site review and observations of exposnres in trench T-4, 
Trench T-4 is approximately 22 feet long by 15 feet deep, exposing 
conformable deposits of upper Holocene over-bank deposits. One 
sub-ve1iical clay dike with no discemable bedding offsets or 
warp mg. 
07/08/08: Site review and observations of exposnres in trench T-5, 
Trench T-5 is approximately 52 feet long by 20 feet deep exposing 
conformable deposits of upper Holocene over-bank deposits. The 
trench was located to the north of Trench T-1, on-strike with the 
fault feature identified at Sta. 0+57. Within trench T-5 between Sta. 
0+30 to 0+35 a zone of s!ickensided, brecciated soil was observed, 
interpreted as fault gouge. No discernable vertical separation of soil 
strata was observed below a depth of 10 feet. Above a depth of 10-
feet soil strata was locally warped. From a depth of five feet this 
featnre manifested itself as a dark soil chinmey extending to with 
1.5 feet of the gronnd snrface. 
10/14/08: Meeting attendance at the City of Hollister to discuss 
preliminary review findings of the initial consultants report ESP 

- 5 -
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March 25, 2009 

Field observations & meetings: 
(Continued) 

Attachments: 

Disposition: 

File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

10/14/08 (continued): (2008). Attendees included Ms. Mary Paxton 
of the City Hollister, Mr. Abraham Prado of the City of Hollister, 
Ms. Cynthia Iwanaga of South County Housing, Mr. Brett Faust, 
CEG 2386 of Earth Systems Pacific and reviewing Geologist Brian 
Papurello, CEG 2226 of Landset Engineers, Inc. Purpose of the 
meeting was to discuss the reviewing geologists request to perform 
supplemental exploratory trenching in northeastern portion of the 
site. 
10/21/08: Site review and observations of exposures in trench T-6 
located in the northeastern pmtion of the site as recommended by 
the reviewing geologist. Trench T-6 is approximately 137 feet long 
by 15 feet deep, exposing confonnable deposits of upper Holocene 
over-bank deposits. Two sub-vertical clay dikes observed with no 
discernable bedding offsets. 
None 

. 

08/20/08: Received copy of Earth Systems Pacific report (2008) 
from City of Hollister Development Services Planning Manager, 
Ms. Mary M. Paxton. 
10/15/08: Received copy of Earth.Systems Pacific letter (2008a) 
from City of Hollister Development Services Planning Manager, 
Ms. Mary M. Paxton. 
10/16/08: Issued review letter for Earth Systems Pacific (2008a) 
Supplemental fault investigation work plan letter. 
11/10/08: Received copy of Earth Systems Pacific report (2008b) 
from Mr. Abraham Prado with the City of Hollister Community 
Development Department, Planning Division. 
03/25/09: Issued review letter for Earth Systems Pacific, geologic 
fault investigation & supplemental geologic fault investigation 

. reports (ESP 2008 & 2008b) 
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APPENDIX A.18.b

March 25, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

East Park Stree~ Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

The following checklist (modified after CGS Special Publication 42, Appendix C and CGS Note 49) is used as part 
of reviewing fault investigation reports. Explanatory notes are appended and keyed to each numbered item. 

Adequately Additional data 

described: needed: 

Checklist item within consulting rel)ort satisfactory unsatisfactory 

I. Purpose and scope of inveStigation X 
2. Description of proposed development X 
3. Geologic and tectonic settiilg X 
4. Seismicity and earthquake history x• 
5. Site description and conditions x• 
6. Review of published and unpublished literature X 
7. Stereoscopic interpretation of aerial photographs & remote sensing x• 
8. Surlace observations . X . 

9. Subsurface investigation; trenches, borings, CPT testing X . 

10. Geophysical investigation NIA 
11. Age dating techniques ·. 

. X ·. 

12. Location or existence (or absence) of hazardous faults X 
13. Ages of past rupture events X 
14. Type of faults and nature ofanticinated offset X 
15. Distribution of primary and secondary faulting and related deformation ·x 
16. Probability of relative potential for future surface displacement . X 
17. Degree of confidence and limitations of data and conclusions X 
18. Setback distance determinations X 
19. Additional mitigative measures to acconunodate fault related deformation X 
20. Risk evaluation relative to the pronosed development X 
21. Limitations of the investigation; need for additional studies X 
22. References for published & unpublished literature and aerial photographs X 
23. Location map X 
24. Regional geology map X 
25. Fault and seismic epicenter m~p . X 
26. Site location on Official Earthquake Fault ZoneMap X 
27. Site development map X 
28. Orig:inal site geologic map X 
29. Logs of exploratory trenches & borings, scale 1 :60 X 
30. Appendix with supporting data (e.g. water well, geophysical, aerial photographs X 
31. Authentication, report signed and stamped by PG/CEG with expiration date x• 

X* denotes acceptable item with comment 
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March 25, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

EXPLANATORY NOTES KEYED TO CHECKLIST 

4. Seismicity and earthquake history 
The report (ESP 2008) does include a required discussion on earthquake history and presents 

site data obtained from the EQSEARCH computer program. However, the output files that 

depict the data are not presented in the report. The report also lacks a required earthquake 

epicenter map (see proceeding item no. 25). 

5. Site description and conditions 
Throughout most of the report, the site assessor's parcel number _is shown as 056-290-001. 

However, on the signature page ofth.e executive summary, the site assessor's parcel number 

is depicted as 20-28-46. It is assumed that this is a simple typographical error and that the 

former parcel number is the correct number for the site. 

7. Stereoscopic interpretation of aerial photographs & remote sensing 
The report includes a discussion of stereoscopic aerial photographic review of a stereo pair 

flown in 1959. These photos are cited in the references, but are not included in the report. We 

recommend that the project geologist include copies of aU stereoscopic aerial photographs 

utilized in future reports submitted to the City of Hollister for review. 

13. Age of past rupture events 
The report concludes that active faulting (<11,000 ybp) has occurred on the site. However, 

the report does not specifically state the ages of these past event(s). Based on radiocarbon 

testing, the age of faulting is less than 3,000 ybp. Review of features identified in Trench T-5 

indicates that the age of faulting may be substantially younger. The project geologist should 

review the field and laboratory data to quantitatively date the ages of the past rupture event(s) 

observed. 

14. Type of faults and nature of anticipated offset 
The report makes no statement with respect to the type (normal, reverse, strike slip) of 

faulting observed on the site, relative sense of movement, recurrence intervals and if the 

faulting is related to a single or multiple events. Anticipated offset has not been addressed. 

We recommend that the project geologist clarify and address these issues. 

- 8 -
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March 25, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apaiiments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

16. Probability of Relative Potential for Future Surface Displacement 
The report has not addressed the potential for future fault related surface displacement to 

occur on the site. This may be stated in terms such as low, moderate, or high. 

19. Additional mitigative measures to accommodate fault related deformation 

The report recommends and depicts a 100-foot wide "building exclusion zone". However, the 

report has not addressed the need (if any) for additional mitigative measures related to fault 

deformation for site infrastructure improvements. 

20. Risk evaluation relative to proposed development 

The report has addressed faulting, ground shaking, liquefaction, lateral spreading, and 

seismically induced settlement. It is our opinion that the project geologist should re-evaluate 

the geologic risk to the planned development based on our preceding review comments Nos. 

13, 14, 16 & 19. 

21. Limitations of investigation; need for additional studies 

The report references and cites a previous preliminary soils engiueering iuvestigation that 

was performed on the site (ESCNC, 2001). However, the reports reviewed provide uo 

conclusions, recommendations, or comments that any further geotechnical review or analysis 

is needed. We recommend that the project geologist review their findings with the project 

geotechnical engineer, so that they may amend and/or update their design recommendations 

as warranted. 

25. Fault and seismic epicenter map 

The repmi does include a regional fault map depicting the approximate location of the site. 

However, this figure does not depict earthquake epicenter data as discussed in the earthquake 

history portion of the report. We recommend that the project geologist revise this figure to 

include pertinent earthquake epicenter information. 

31. Authentication, report signed and stamped by PG/CEG with expiration date 

The report is signed and stamped by Mr. Brett Faust, CEG 2386. However, the expiration 

data to be included as suggested by CGS Note 49 is not presented. 
- 9 -
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March 25, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apai1ments (Case No. GPA2007-l) 

East Pai·k Street, Hollister, California 

RECOMMEDATIONS 

· l. Report Suitability. The geologic fault investigations prepared by Earth Systems Pacific, 

dated August 12 and October 28, 2008 require additional information prior to final 

acceptance. The investigations' conclusions and recommendations should be reviewed and 

updated in order to satisfy the requirements of Division 2., Chapter 7.5, Section 3603 of the 

California Code of Regulations. 

2. Respond to Review Comments. The project geologist needs to review the comments on 

the previous pages and address them in an addendum report. After the addendum report is 

submitted to the City of Hollister, it will be reviewed and considered for final acceptance. 

r,oNi\L r:,,-. . 
0" '-'O 

"<::..,..,'--.)l ...... .,._-.,.,<!!_,e~,/~~/ ""-«) "' ~- PAPIJ,9, <o 
- O,o;,'?' ~O cc "'<.. <- ;..-

Brian Papurello, CEG 2226 
Reviewing Geologist 

a.. o:, No. CEG 2226 0 <Jl 
CERTIFIED -; * ENGINEERING * 

tr> _9,EOLOGIST 
~ ,..,.,p2•i!S• -~ 
-1'?) . I.<-' 

<" OF CA'w~O 
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c) Earth Systems Pacific 
400 Park Contor Drive, Suite 1 

Hollistor, Callfornla. OS023 

(831) 637-2133 • FAX (831) 637-0510 
E-mall: eap@earthays.com 

June 4, 2009 File No. SII-10941-ClA 

Mr. Andy Lief, Sr. Ptojcct Manager 
Sottth County Housing Coq,ol'alion 
7455 Carmel Street 
Gi lroy, CA 95020 

PROJECT: VISTA MEADOWS SENIOR APARMENTS 
EAST PARI< STREET AND RANCHO DRJVB, APN 056-290-00 L 
HOLLISTER, CALIFORNIA 

SUBJECT: Rcsronsl! to Review Commenls 

REFERENCES: I) Preliminary Soils Engineering Report, Vista Meadows Senior Apartments, 
Pal'k Street, Uollister, California, by Earth Systems ConSlJltants Northern 
California, File No. H0-07526-02, dated Mnrcl1 12, 2001. 

Dear Mr. Lief, 

2) Updated Geoteclmical Engineering Recommendations, South County 
Housh1g Vista Meadows Senior Apm1mcnts, East Park Street, Hollister, 
Californiu, by Ual'th Systems l'adfic, File No. SH-10941-SC, dated August 
11, 2008. 

3) Geologic Fnult Investigation, Vi:;ta Meadows Senior Apartments, East 
Park Stl'eet and Rancho Drive, APN 056-290-00 I, Hollister, Cflli forn in, by 
Earth Systems Pacific, Fi le No. SH- 10941-GA, elated August 12, 2008. 

We bavo reviewed the conune!1t's and recommendations contained in the rcforenccd Review of 
Geologic Fault Invcsligutions teller fo1· the Vista Meadows Senior Apartments project in 
rlollister. The letter L·ccommcnds 11dditionnl i llustrntions and discussion concerning geologic 
conditions nt the site. 

Our response to chccklisl l1ems is S\1m111a1·ized below 

4. Sclsmlclty 1rnd eal'thqunkc history: A Historic11l Llarthquake Fault Map is nllachecl. 

5. Site description and conditions: The assessor's parcel number is 056-290-001 

7. Stcl'coscoplc lnterprehltion of aerial photographs nnd remote sensing: As recommended, 
copies of aerial photogmphs utilized will be included in future geologic reports that arc 
submitted to the Ci ty. 



APPENDIX A.18.c 

(c\ v;sta Meadows Apa,tmcnts June 4, 2009 

13. Age of past n1plure events: Based on radiocarbon dating, the most recent rupture event 011 

the site occurred within the last :1::3,000 years and offset strata below a depth of about six feet. 
There is additional evidence at the site that suggests more recent fault 1·u1>L111·e. Faulting, that was 
trnceable to within ttbout 0.5 feet of grou1td surface, was ide1\lificd in trench T-5 on the Mrlhe,·n 
portion of the sHe. Radiocarbon dating was not performed i11 connection with the fau lting trench 
T-S. Therefore, it is assumed that this faulting occul'l'ecl within that Inst several lumclrecl years. 

14. Type of faults and 1rntm·e of mu lclpfltcd offset: Regionally, the East Bl'auch Caliwc1'!ls 
fAult exhibits normal faulting with down to the west sc1\se of movement, and righ1, lnternl strike
slip movement. A normal style of faulting was observed in trench T-1 whcl'c intflct strntfl warps 
down to the wesl across the fault h·aco. Faulting observed in trench T-5 did nol cxbibil a elem' 
sense of movement. 1t is likely that that n combination of normal and strike-slip faulting is 
present ut the site. The totul amount of npparent vertical offset observed in trench i - 1 was about 
1.5 feel. Based on the IJL'cscnce of an eastwal'd step of the fault, it appears that the ffmlling 
observed on the site is related to at least two separate events. Wo anticipate that foturc offset 
would consist of a combination of nomrnl and strike slip movement with vertical offset on the 
order of I foot. There was insufficient trench data to estimate the magrritude of anticipated 
horizontal offset. 

16. Probnbility of 1·elative 1>ote11tinJ fo1· futu re dis1>lacement: Whereas the East Branch 
Calaveras fau lt offsets Holocene age sediments Jn the Hollister Valley, there is little evidence 
that the fault is actively creeping or has mpturcd in i·cccnt historic times. However, evidence of 
fnult ing that extended upwnl'd to within about 0.S feet of ground su1'facc was observed in trench 
T-5 on tbe site suggesting mol'c recent foull rupture. Therefore, the potential for fuh1rc surface 
foult displacement to occur during the design life of the planned structures is considered to be 
low to 111ode1-atc. 

19. Additional 111itigalive measures to accommodate fa ult relnted deformil tioa: The updated 
geoteclrnical engineering repmt (see Refe,·ences above) recommends rigid post-tension slab 
fou11d::itions for tho planned apartment b\lildings. No mitigntivo measures, other than o 50-foot 
setback from tho fault, are recommended to further accommodate fault related defonnalion. 

20. Rislc evaluation reliit ive to p1•opused development: Considering our evaluation based on 
preceding review conm1ents l3, 14, 16 and 19, geologic risk to the planned development is 
considered to be low 10 modernte. · 

21. Li111it:1tions of investigation; need for additional studies : An updated geoicelmical 
engineeri11g letter report dated August 11, 2008, that included consideration of fau lt rupture 
hazards at the site has been submitted (sec Uqfcmmces Rbovc). 

25, F'nult nnd seismic epicenter mnp: (see item 4 nbove). 

31. Aufhenticatlun, report signed and slumped by PG/CEG with expiration date: CEO 
license 2386, issued to Brett D. Faust, expires December 31, 201 O. l'•\1tl11·e 1•epo1·ts thnl are 
submitted to the City will include license expimtion date. 

2 
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O y;,,. MClldOIVS Apat1men• June 4, 2009 

We appl'eciate the opportunity to have been of service. Tfyou have a1ly qucsllons or desire 
nclditio11nl informal ion, please do not hesitate to contact this office. 

Sincerely, 

EAUTH SYSTEMS PACIFIC 

t.~?s 
Bngineel'ing Geologist 
HG 2386 

A1tachmcn1: 
Distril.lulion: 

Historical Earlhquokc/Pault Map 
Addressee (2) 
Landsct Hngincers, Inc., Attn: Mr. Brinn l'npurcllo {I) 
Ci ty of l'..follisler, Attn: Ms Mary Paxton (email) 

Oocu111cnl No. 0906-S09.0EO 
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June 10, 2009 

•-A A.J! .. ~L==~.·.·.·;·:···.
1 

...•.. ··• .. • •. · .•. ·.·.·.2 .. •.•.· i?···· -. --=-•--Y.V-
ENGINEERS, INC. 

ENGINEERING - LAND PLANNING 
SURVEYING - ENVIRONMENTAL CONSULTING 

File No.: LSG-0631-02 

City of Hollister. Case No. GPA2007-1 

Mr. Abraham Prado 
City of Hollister 
375 Fifth Street 
Hollister, California 95023 

Subject 

Project: 

Review of Response to Review Comments 
Earth Systems Pacific dated June 4, 2009 

Vista Meadows Senior Apartments (APN 056-290-001) 
East Park Street & Rancho Drive 
Hollister, California 

Reference: 1. Review of Geologic Fault Investigations, Earth Systems Pacific, dated August 
12 & October 28, 2008, Vista Meadows Senior Apartments, (APN 056-290-
001) East Park Street & Rancho Drive, Hollister California, prepared by 
Landset Engineers Inc., Doc. No. 0903-119.REV, dated March 25, 2009. 

Dear Mr. Prado: 

Thank you for providing us· a copy of the "Response to Review Comments" report prepared by 

· Earth Systems Pacific (ESP 2009). The purpose of this letter is to summarize our review findings 

of the above referenced addendum report. This firm previously prepared a review letter for 

"Geologic Fault Investigation" reports prepared by ];,'.arth Systems Pacific (ESP 2008 & 2008b) 

requesting of additional site specific geologic information and response to review comments 

(Reference 1). 

The site being considered for development is located within the official Earthquake Fault Zone 

(EFZ) of the East Branch of the Calaveras fault, designat_ed by the State of California as defined 

by the Alquist-Priolo Act. Based on our research, site observations within the exploratory 

trenches and report review, it is our opinion that there is substantive geologic evidence· to support 

the existence of active Holocene age faulting within the sediments underlying the site. 

We reviewed the reports (ESP 2008, 2008b & 2009) for conformance with State of California, 

Public Resources Code, Division 2. Geology Mines and Mining, Chapter 7.5 Earthquake Fault 

520-B Crazy Horse Canyon Road, Salinas, CA 93907 • (831) 443-6970 • Fax (831) 443-3801 
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June 10, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GP A2007-l) 

East Park Street, Hollister, California 

Zones, Sections 2621, 2621.5, 2621.6, 2623, 2624, 3600, 3601 & 3603 and City of Hollister 

Municipal Code, Title 17, Chapter 17.14.040. 

It is our opinion that the site geologic conditions are accurately modeled as represented in the 

referenced reports. In general, our findings are congruent with the conclusions and 

recommendations of the reports prepared by Earth Systems Pacific (ESP 2008, 2008b & 2009), 

dated August 12 & October 28, 2008 and June 4, 2009 respectively. 

The recommendations summarized in the referenced documents and the project updated 

geotechnical report dated August 11, 2008, should be included as conditions of approval prior to 

the issuance of building permits. It· is our opinion that the project engineering geologic 

constraints have been adequately characterized and appropriate mitigative measures have been 

included for compliance with the State of California Alquist-Priolo Act. 

As required by State Code and local municipal ordinance, the final approved surface fault 

investigation reports (ESP 2008, 2008b & 2009) along with supporting documentation and peer 

reviews, shall be filed by the City of Hollister with the State Geologist. 

Please contact me at (831) 443-6970 or bpapurello@landseteng.com if you have questions 

regarding this matter. 

Respectfully, 
LandSet Engine c. 

Brian Papurello, CEG 2226 
Reviewing Geologist 

Doc. No. 0906-108.REV 

Attachments: Fault Investigation Report Review Form 

Distribution: Mr. Abraham Prado, City of Hollister (abraham.prado@hollister.ca.gov) 
Mr. Andy Leif (andy@scounty.com) 
Mr. Bret Faust, PG, CEG, Earth Systems Pacific (bfaust@earthsys.com) 
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June 10, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 

Project Information 
Project: 

. Vista Meadows Senior Apartments (APN 056:290-001) 
East Park Street and Rancho Drive 
Hollister, CA 

Case number: GPA2007-l 
Applicant: South County Housing Corporation 

9015 Murray Avenue, Suite 100 
Gilroy, CA 95020 
Mr. Andy Leif, Sr. Project Manager 

Consultant: Earth Systems Pacific 
400 Park Center Drive, Suite I 
Hollister, CA 95023 
Phone: (831) 637-2133, Fax: (831) 637-0510 
E-mail: bfaust@earthsys.com.com: 
Responsible geologists: Mr. Brett Faust, PG 7025, CEG 2386 

Reports and Plans Reviewed: Earth Systems Pacific, 2008, Geologic fault investigation, Vista 
Meadows Senior Apartments, East Park Street and Rancho Drive, 
Hollister, California: unpublished report to Ms. Cynthia lwanaga, 

. South County Housing Corporation, dated August 12, 2008, 12 p., 
5 fig., 3 appendices, 2 plates, scale I :60. 
__ 2008a, Work plan for supplemental fault investigation, Vista 
Meadows Fault Investigation, East Park Street and Rancho Drive, 
Hollister, San Benito County, California: unpublished letter to Ms. 
Cynthia Iwanaga, South County Housing Corporation, dated 
October 15, 2008, 2 p., I fig., 2 attachments. 
__ 2008b, Supplemental geologic fault investigation, Vista 
Meadows Senior Apartments, East Park Street and Rancho Drive, 
Hollister, California: unpublished letter to Ms. Cynthia Iwanaga, 
South County Housing Corporation, dated October 28, 2008, 2 p., I 
map, scale 1:600, I trench log, scale 1:60. 
__ 2009, Response to review comments, Vista Meadows Senior 
Apartments, East Park Street and Rancho Drive, APN 056-290-001, 
Hollister, California: unpublished letter to Mr. Andy Leif, Sr. 
Project Manager, South County Housing Corporation, dated June 4, 
2009, 3 p., I map. 

Other information sources: Bryant, W.A., 1979, Fault evaluation report, Calaveras (Hollister 
segment) and "Buena Vista Road" faults: California Division of 
Mines and Geology Fault Evaluation Report FER-94, 14 p., 4 
plates, scale I :24,000. 
Bryant, W.A. and Cluett, S.E., compilers, 1999, Fault number 54c, 
Calaveras fault zone, South= Calaveras section, in Quat=ary 
fault and fold database of the United States: U.S. Geological 
Survey website, http//earthquakes.usgs.gov/regional/qfaults, 
accessed 02/13/2008 10:38 AM. 
California Department of Conservation, California Geological 
Survey, 2002,: Guidelines for evaluating the hazard of surface fault 
rupture, CGS Note 49. 

- 3 -
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June 10, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

Other' information sources: 
( continued) 

Applicable codes & ordinances: 

Review standards: 

Plan, phase, project or report under 
consideration: 

California Department of Conservation, California Geological 
Survey, 2008,: Guidelines for evaluating and mitigating seismic 
hazards in California: California Geological Survey Special 
Publication 117, 102 p. 
California Division of Mines and Geology, 1982, Revised Official 
Special Studies Zone Map of the Hollister quadrangle: Stale of 
California Alquist Priolo Earthquake Fault Zoning Act map, scale 
1:24,000. 
Dibblee, T.W .. , Jr., and Rogers, T.H., 1975, Geologic map of the 
Hollister quadrangle: U.S. Geological Survey Open-File Report 75-
394, scale 1 :62,500. 
Hart, E.W., and Bryant, W.A., 2007, Fault-rupture hazard zones in 
California: California Geological Survey Special Publication 42, 42 
p. 
Levi, T., Weinberger, R., Aifat., Eyal, Y., and Marco, S., 2006, 
Injection mechanism of clay-rich sediments into dikes during 
earthquakes: G3 (Geochemistry, Geophysics, Geosystems), v.7, no. 
12. 
Rosenberg, L.I., 1998, Liquefaction Susceptibility of the Hollister 
Area, San Benito County, California, U.S. Geological Survey, 
National Earthquake Hazards Reduction Program Final Technical 
Report, Award No. 1434-HQ-97-GR-03125, 40 p. 
Terratech, Inc., 1987, Investigation of the east branch of the 
Calaveras fault, Prune Street school site (Rancho San Justo tandem 
school site), Hollister, California, unpublished consultants report, 
1 Op., 9 figures. 

R rtR epo t eQmremen s 
State of California, Public Resources Code, Division 2. Geology 
Mines and Mining, Chapter 7.5 Earthquake Fault Zones, Sections 
2621, 2621.5, 2621.6, 2623, 2624, 3600, 3601 & 3603. 
Citv of Hollister, Municipal Code, Title 17, Chapter 17.14.040. 
California Department of Conservation, California Geological 
Survey, Guidelines for reviewing geologic reports: CGS Note 41, 4 
p. 
California Department of Conservation, California Geological 
Survey, 2002: Guidelines for evaluating the hazard of surface fault 
rupture, CGS Note 49. 
California State Board for Geologists and Geophysicists, 1998, 
Geologic guidelines for earthquake and/or fault hazard reports, 7 p. 
Hart, E.W., and Bryant, W.A., 2007, Fault-rupture hazard zones in 
California: California Geological Survey Special Publication 42, 42 
n. 
Construct a 72-unit, two story, senior citizen residential apartment 
complex with associated infrastructure improvements on a vacant 
approximate 3-acre parcel. 
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June 10, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

Reviewer's Notes 

Field observations & meetings: 06/03/08: Site review and observations of exposures in trench T-1. 
Trench T-1 is approximately 220 feet long by 15 feet deep exposing 
conformable deposits of upper Holocene over-bank deposits. Sub-

. ' 
vertical clay dike parting and graben structure noted. at -Sta. 0+57 
with about 4 in. vertical separation at 14.0 feet. Vertical separation 
is less pronounced at shallower depths becoming less than !-inch at 
1.0~.feet with associated warping of overlying sediments. No 
warping or bedding offset noted above at depth of 5 feet. No 
discernable deformation or warping of strata beyond the zone of 
parting. Sub-vertical clay dikes observed at several other localities 
within the trench with no bedding offsets or warping. 
Recommended to Rick Gorman & Brett Faust of ESP that 
additional trenching should be excavated to the north and south of 
T-1 on-strike of the feature exposed at Sta. 0+57 to aid in the 
determination if the observed structure is fault related. 
06/05/08: Site review and observations of exposures in trenches t-2 
and T-3. Trench T-2 is approximately 35 feet long by 15 feet deep. 
Observed trench T-3 from Station 0+00 to -Sta. 0+50. Both 
trenches exposing conformable deposits of upper Holocene over
bank deposits. Sub-vertical clay dikes observed at several other 
localities within both trenches with no discernable bedding offsets . 
or warpmg. 
06/11/08: Site review and observations of exposures in trenches T-
3. Trench T-3 is approximately 220 feet long by 15 feet deep, 
exposing conformable deposits of upper Holocene over-bank 
deposits. Sub-vertical clay dikes observed at several other localities 
within with no discernable bedding offsets or warping. 
06/12/08: Site review and observations of exposures in trench T-4, 
Trench T-4 is approximately 22 feet long by 15 feet deep, exposing 
conformable deposits of upper Holocene over-bank deposits. One 
sub-vertical clay dike with no discernable bedding offsets or 
warp mg. 
07/08/08: Site review and observations of exposures in trench T-5, 
Trench T-5 is approximately 52 feet long by 20 feet deep exposing 
conformable deposits of upper Holocene over-bank deposits. The 
trench was located to the north of Trench T-1, on-strike with the 
fault feature identified at Sta. 0+57. Within trench T-5 between Sta. 
O+ 30 to O+ 35 a zone of slickensided, brecciated soil was observed, 
interpreted as fault gouge. No discernable vertical separation of soil 
strata was observed below a depth of IO feet. Above a depth of I 0-
feet soil strata was locally warped. From a depth of five feet this 
feature manifested itself as a dark soil chinmey extending to with 
1.5 feet of the ground surface. 
10/14/08: Meeting attendance at the City of Hollister to discuss 
preliminary review findings of the initial consultants report ESP 

- 5 -
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June 10, 2009 

Field observations & meetings: 
(Continued) 

. 

Attachments: 

Disposition: 

File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GP A2007-l) 

East Park Street, Hollister, California 

10/14/08 (continued): (2008). Attendees included Ms. Mary Paxton 
of tbe City Hollister, Mr. Abraham Prado of the City of Hollister, 
Ms. Cynthia Iwanaga of South County Housing, Mr. Brett Faust, 
CEG 2386 of Eartb Systems Pacific and reviewing Geologist Brian 
Papurello, CEG 2226 of Landset Engineers, Inc. Purpose of tbe 
meeting was to discuss tbe reviewing geologists request to perform 
supplemental exploratory trenching in northeastern portion of tbe 
site. 
10/21/08: Site review and observations of exposures in trench T-6 
located in the northeastern portion of the site as recommended by 
the reviewing geologist. Trench T-6 is approximately 137 feet long 
by 15 feet deep, exposing conformable deposits of upper Holocene 
over-bank deposits. Two sub-vertical clay dikes observed witb no 
discernable bedding offsets . 
None 

08/20/08: Received copy of Earth Systems Pacific report (2008) 
from City of Hollister Development Services Planning Manager, 
Ms. Mary M. Paxton. 
10/15/08: Received copy of Earth Systems Pacific letter (2008a) 
from City of Hollister Development Services Planning Manager, 
Ms. Mary M. Paxton. 
10/16/08: Issued review letter for Earth Systems Pacific (2008a). 
Supplemental fault investigation work plan letter. 
l l/]0/08: Received copy of Earth Systems Pacific report (2008b) 
from Mr. Abraham Prado with tbe City of Hollister Community 
Development Department, Planning Division. 
03/25/09: Issued review letter for Earth Systems Pacific, geologic 
fault investigation & supplemental geologic fault investigation 
reports (ESP 2008 & 2008b) 
06/09/08: Received copy of Earth Systems Pacific report (2009) 
from Mr. Abraham Prado witb the City of Hollister Community 
Development Department, Planning Division. 
06/10/09: Issued review letter for Earth Systems Pacific, response 
to review comments report (ESP 2009) 

- 6 -
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June 10, 2009 File No.: LSG-0631-02 
Vista Meadows Senior Apartments (Case No. GPA2007-l) 

East Park Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

The following checklist (modified after CGS Special Publication 42, Appendix C and CGS Note 49) is used as part 
of reviewing fault investigation reports. Explanatory notes are appended and keyed to each numbered item. 

Adequately Additional data 

described: needed: 

Checklist item within consulting report satisfactory unsatisfactory 

I. Purpose and-sCope of investigation X 

2. Description of proposed development . X 

3. Geologic and tectonic setting . X 

4. Seismicity and earthquake history X 

5. Site description and conditions X 

6. Review of published and unpublished literature 
. 

X 

7. Stereoscopic interpretation of aerial photographs & remote sensing X 

8. Surface observations X 

9. Subsurface investigation; trenches, borings, CPT testing X 

l O. Geophysical investigation NIA 

11. Age dating techniques . X 
12. Location or existence (or absence) of hazardous faults X 

13. Ages of past rupture events X 

14. Type of faults and nature of anticipated offset X 
15. Distribution of primary and secondary faulting and related deformation X . 

16. Probability of relative potential for future surface displacement X 
17. Degree of confidence and limitations of data and conclusions X 

18. Setback distance determinations X 
19. Additional mitigative measures to accommodate fault related deformation X 

20. Risk evaluation relative to the proposed development X 

21. Limitations of the investigation; need for additional studies X 

22. References for published & unpublished literature and aerial photographs X 

23. Location map X 

24. Regional geology man X 

25. Fault and seismic epicenter map X 
26. Site location on Official Earthquake Fault Zone Map X 

27. Site development map X 

28. Original site geologic map X 
29. Logs of exploratory trenches & borings, scale 1 :60 X 
30. Appendix with sunnorting data (e.g. water well, geophysical, aerial nhotographs X 
31. Authentication, report signed and stamned by PG/CEG with expiration date X 

. 
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December 8, 2010 

Ms. Renee Perales 
Hollister Redevelopment Agency 
550 Monterey Street 
Hollister, CA 95023 

PROJECT: HOLLISTER fJRE STATION NO. I 
t 10 5TH STREET 
HOLLISTER, CALIFORNIA 

SUBJECT: Geologic Fault Investigation 

File No. : SH-111 32-GA 

REFERENCE: Proposal to Perform a Geologic Fault Study, Hollister Firo Station No. t, 110 
5th Street, Hollister, California, by Earth Systems Pacific, dated October 23, 
2009. 

Dear Ms. Perales: 

In accordance with the City's authorization of the above-referenced proposal, we are submitting 
herewith tl1e results of our Oeological Fault Investigation that was perfonned for the Hollister 
Fire Station No. 1 rebuild project at 110 5th Street. This report is based upon the resulrs of otu· 
review of geologic maps and literature, and field exploration. ln the report we describe the 
general geologic characteristics of the site, identify potential geologic hw.ards, and provide 
guidance for site development. Six copios of this report have been furnished for your use. 

We appreciate the opportunity to have provided geologic services for this project and look 
forward to working with you ngaln in the futme. If there are any questions concerning this 
report, please do not hesilat¢ to contact the undersigned. 

Distribution: 6 to Addressee 

Document No. IO I 2-5S0.GEO 
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1.0 INTRODUCTION 

This report presents the results of our geologic fault investigation for the Hollister Fire Station No. 1 

rebuild project at 110 5th Street in Hollister, California. The site location is shown on the Vicinity 

Map in Appendix A. Plans for the rebuild were not available at the time of our investigation, but we 

understand that the new fire station will occupy the same location. 

The subject site is located within a State of California Earthquake Fault Zone. The Alquist-Priolo 

Earthquake Fault Zoning Act is intended to provide policies and criteria to assist cities, counties, and 

state agencies in the exercise of their responsibility to prohibit the location of developments and 

structures for human occupancy across the trace of an active fault. A concealed northwest-trending 

trace of the East Branch of the Calaveras fault is depicted approximately 300 feet southwest of the site 

(see Vicinity Map in Appendix A). The primary purpose of this fault study was to identify fault 

features within the Earthquake Fault Zone on the site. 

2.0 SCOPE OF SERVICES 

The scope of work for this geologic fault study included a general site reconnaissance, review of 

available geologic reports and maps, review of a pair of stereo aerial photos covering the site and its 

immediate vicinity, interpretation of the subsurface information derived from detailed logging of an 

exploratory fault trench, radiocarbon dating, evaluation of the data collected, and preparation of this 

report. The scope of our work is intended to comply with the requirements of California Geological 

Survey Note 49, Guidelines for Evaluating the Hazard of Surface Fault Rupture. 

Our scope of our services did not include evaluation of the presence of radioisotopes or asbestos 

( either naturally occurring or man made); nor environmental investigation for the presence or absence 

of hazardous or toxic materials in the soil, surface water, groundwater or air, on, below, or around the 

site. An initial foundation and site investigation report was prepared for the site and submitted 

separately. 

3.0 SITE SETTING 

The site is located on the Hollister, California, 7Y2-minute topographic quadrangle (U.S. Geological 

Survey, 1995) at coordinates 36.8517 degrees north and -121.4003 degrees west (see Vicinity Map in 

Appendix A). The site is a rectangular parcel located on the northwest comer of 5th and Sally Streets 
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in a commercial and industrial district of Hollister. Topographically, the site is flat and lies at an 
elevation of about 290 feet. 

4.0 FIELD EXPLORATION 

From March 17 through March 29, 2010, exploratory trench T-1 was excavated and logged on 511
' 

Street adjacent to the Fire Station and eastward across Sally Street. The trench was excavated utilizing 

an excavator equipped with a 60-inch wide bucket and was limited to a maximum depth of about 14 

feet. Because of loose caving soi I conditions, we were unable to safely shore the trench to the planned 

depth of 15 to 17 feet. Trench T-1 was 185-feet in length extending approximately SO-feet west of the 

existing building and about 45-feet east of the building to within about five feet of a storm drain. The 

trench location is shown on the Geologic and .Exploratory Trench Location Map in Appendix A. The 

materials encountered in the trenches were logged by a Certified Engineering Geologist and Mr. Brain 

Pappaurello, the City's reviewing engineering geologist, viewed the trench exposures. Copies of the 
trench logs arc presented in Appendix B. Trench excavation reslorntion consisted of placement and 

compaction of backfill material capped with asphaltic concrete. 

5.0 GEOLOGY 

Geologic Site Conditions 

The site is located in the seismically active central California Coast Ranges geomorphic province and 

is situated on the floor of the Hollister Valley. Structurally, the valley is divided into two structural 

blocks with the San Justo block west of the Calaveras faulL and the Diablo Block east of the fault 

(Rogers, 1993). The Diablo block underlies the subject site. Based on Rogers (1993), the overlying 

geologic unit consists of alternating lake and alluvial deposits of Quaternary age (Ql-Qal) and were 
described as unconsolidated, well sorted, gray to blue silt, clay and sand. Rosenberg (1998) further 

divided the surficial deposits in the region and mapped younger flood-plain deposits (Qyfm) on and in 

Lhe site vicinity. Rosenberg (1998) describes these sediments as medium~textuced flood-plain deposits 

consisting of mainly stiff sandy silt and silty clay with lenses of clean sand. Radiocarbon dates of the 

surficial units were reported to be 3, 72(}.!; 90 yr B.P at 3 .6 .rn (11.8 ft) depth and l 8, t l 0± 190 yr B.P at 
5.2 m (17 .1 ft) depth (Rosenberg, 1998). A Regional Geologic Map is presented in Appendix A. Site 
specific geology is shown on Geologic and Exploratory Trench Location Map, and Geologic Cross 

Section A - A', also in Appendix A. 
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Faulting 

The site is located within the seismically active central California Coast Ranges geomorphic province. 

The major active fault recognized in this region of California is the San Andreas fault. In addition to 

the East Branch of the Calaveras fault, other active faults in the site region include the Main Branch 

Calaveras, Sargent, Quien Sabe, Ortigalita and San Gregorio-Hosgri faults (see Regional Faults and 

Earthquakes Map in Appendix A for the location of these faults relative to the site). Active faults are 

defined by the State of California as exhibiting well-defined evidence of displacement within 

Holocene time, or the last 11,000 years (Hart, 1997). 

The nearest fault is the Calaveras which is a major branch of the San Andreas Fault system that 

merges with the San Andreas Fault approximately 7 miles south of the site. The Calaveras fault in the 

Hollister area is comprised of two northwest trending fault traces, the Main and East branches. The 

Main branch, or creeping trace, is historically active, having evidence of fault offset within the last 

200 years (and up to the present), whereas the East branch is defined by the state as "recently active" 

having evidence of fault offset within the last 11,000 years. In the Hollister area south of the site, the 

East Branch forms a subdued west-facing scarp where evidence of faulting has been observed 

(Terratech, 1987; Earth Systems Consultants Northern California, 1992 and 1998; Earth Systems 

Pacific, 20081). The scarp is not apparent north of 6th Street where that State Mapped trace is shown 

to be concealed and evidence of faulting associated with the East Branch was not observed in the Park 

Hill area where it is mapped north of the site (Earth Systems Consultants Northern California, 1992; 

Earth Systems Pacific, 20082). Those studies exposed un-faulted Quaternary-Tertiary age (2.6 million 

years before present) San Benito formation deposits. We are not aware of other studies to the north or 

where there has been evidence of displacement associated with the East Branch north of 6th Street. A 

previous study (Earth Systems Pacific, 20081), located approximately 0.5 mile to the south, showed 

evidence of faulting within upper most geologic units that were on the same order of age as those at 

the Fire Station site. 

According to Templeton et al (2001), the junctme of the San Andreas and Calaveras faults is a 

complex area where subsurface seismicity does not always follow surface fault traces, and secondary 

faults such as the Quien Sabe fault zone may play an active role accommodating deformation. 

Specifically, Templeton et al (2001) found that seismicity on the San Andreas and southern Calaveras 

faults is offset to the west of their surface traces indicating that these faults are slipping at depth even 

though there may be little surface expression of slip. Templeton et al (2001) estimated a slip rate on 

the Calaveras fault in the Hollister region of 4-13 mm/year. The California Geological Survey (1996) 
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has assigned a slip rate of 15 mm/year to the southern Calaveras fault. 

McClellan and Hay (1989) indicated that the Calaveras fault at San Felipe Lake, northeast of the site, 

and in Hollister experienced slip of up to 5 mm at the ground surface near the time of the M7 .1 Loma 

Prieta earthquake on October 17, 1989. It was calculated that the slip was triggered by dynamic strain 

(ground shaking) resulting from the Loma Prieta earthquake on the nearby San Andreas fault. 

City of Hollister Fault Study 

We reviewed a Fault Study report prepared for the City of Hollister by Appµed Soil Mechanics and 

dated June 1991. The study encompassed several locations in the downtown area and included a 

combination of exploratory trenches and borings. Two of the trenches (ET-2 and ET-3) where 

excavated on 5th Street just west of the subject site. The soils there were described as nearly flat-lying 

lacustrine and fluvial sand, silt and clay deposits present to depths of at least 15 feet, the maximum 

depth explored. It was reported that the radiocarbon age of a charcoal sample collected at a depth of 

12 feet in one of their trenches was 3,720 ± 90 years before present. They concluded that there was no 

evidence of faulting present in the trench exposures. The locations of trenches ET-2 and ET-3 relative 

to the subject site are shown on the Geologic and Exploratory Trench Location Map in Appendix A. 

6.0 ANALYSIS AND CONCLUSIONS 

Site Reconnaissance 

A geologic reconnaissance of the project site was performed in March 2010. The purpose of the 

reconnaissance was to observe the nearby streets, sidewalks and buildings for potential evidence of 

faulting. During the site reconnaissance, no evidence of faulting was observed in the area of the Fire 

Station No. 1. 

Aerial Photographs and Images 

Stereoscopic aerial photographs reviewed for this study were taken in 1959 and 1967. We also 

reviewed bare ground light detection and ranging (LIDAR) imaging available from the U.S. 

Geological Survey for the southern Calaveras fault. The photographs and image were reviewed for 

relief and tonal lineations that may indicate the presence of faulting on and near the study area. The 

ground surface is obscured by buildings and other cultural features in the photographs and we could 

not discern the presence of possible lineaments on and near the site. However, we observed several 

apparent northwest-trending lineaments near the site on the LIDAR image. One lineament with a 
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trend that intersects the subject site is present beyond the northwest site comer. Based on our trench 

interpretations presented below, we observed no evidence that this lineament is related to faulting at 

the site. Copies of the photographs reviewed and the LIDAR image for southern Calaveras fault 

showing the observed lineaments is included in Appendix A. 

Trench Interpretations 

Generally laterally continuous, flat-lying fluvial sand and silt, and lacustrine clay deposits were 

exposed in the trench. The fluvial deposits consisted of massive moderately well-sorted fine to 

medium-grained silty sand and sandy silt deposits with thin discontinuous clay beds. These units 

contained a few cut-fill structures and sparse quantities of charred material that was collected for 

radiocarbon testing. The overlying lacustrine deposits consisted of clay with minor amounts of sand. 

The area of the contact between the fluvial and lacustrine deposits was bioturbated and contained an 

apparent burn layer. This soil exhibited some minor soil development with an "A''-horizon and a 

weak "B"-horizon containing small caliche blotches and filaments. The lacustrine deposits were 

capped by up to four feet of fill soil. There was no evidence of faulting observed in the trench 

exposures. 

Radiocarbon (Soil) Age Dating 

During the field exploration, two samples of charcoal were taken from the trench at depths of about 12 

and 13.5 feet. The samples were submitted to Beta Analytic, Inc., where Accelerator Mass 

Spectrometry (AMS) tests were performed to obtain their approximate ages. The sample collected at a 

depth of 12 feet (STA 1+39) consisted of disseminated charred material and had a calibrated age of 

2,740 ± 40 years before present (BP). The sample at 13.5 feet (STA 1+51.5) consisted of a coarse 

sand-sized piece of charred material that had a calibrated age of 2,500 ± 40 BP. Beta Analytical's test 

report is presented in Appendix C. 

Earthquake History 

In assessing the seismic hazards for a given area, it is useful to examine records of historic local 

earthquakes. This information can be extrapolated to estimate the recurrence of local earthquakes. A 

number of strong earthquakes that have damaged man-made structures have occurred on the active 

faults in the central California region within the last 200 years. The locations and magnitudes of 

significant regional earthquakes are given on the Regional Faults and Earthquakes Map and Summary 

of Significant Earthquakes figures in Appendix A. 
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According to the Working Group on Califomia Earthquake Probabilities (2003)1 there is a 62 percent 

probability that a 6.7M or greater earthquake will occnr between 2002 and 203 l in. the region. 

The Northern Califomin Em'thquake Data Center (NCEDC) catalog was used to search for earthquakes 

that have affected the site in historic times. Jn addition to those mentioned above, many minor to 

moderate earthquakes have affected the site region, with most having magnitudes of less than about 

5.0M. Within a 100 kilometer (62 mile) radius of the site, 34 earthquakes with reported magnitudes of 

5.0 and greater are listed for the years 1910 throt1gh the present. The largest magnitude earthquake 

within our search radius was the October l 8, 1989 7. 1 M Loma Prieta earthquake that occurred about 

47.5 km (29.5 miles) to the northwest. The nearest historic earthquake with a magnitude greater than 

about 5.0 was a Jtme 24, 1939 5.5M earthquake located about 7.5 km (4.5 miles) to the southwest. 

ScismlcUy 

Surface Ground,,,&mtl)re 

The project sito is located in a Stale Earthquake Fault Zone. The State-mapped trace of the East 

Brnnch Calaveras fault trends northwest and is shown to be concealed about 260-feel to the southwest 

(see Vicinity Map in Appendix A). We did not observe evidence of faulting in the exploratory trench 

or within the nearby streets, sidewalks or buildings. 

Ground Shaking 

As the site is within 10 km of the active Calaveras fault (East Branch), a site-specific response 

analysis was performed per Section 1614.1.2, of the 2007 Califomia Building Code (CBC). A foll 

discussion of that analysis is given in our Initial Foundalion and Site Investigation report (Earth 

Systems Pacific, 2010) submitted separately. A summary of our analysis is given below. 

The analysis consisted of development of the following site-specific seismic information: 1) the 

Probabilistic MllXimum Considered Earthquake (MCE) response curve; 2) the Site-Specific 

Deterministic MCE response cu_rve; 3) the Site Design response eurve (2/3 Site-Specific Deterministic 
MCE); and 4) Design Acceleration Parameters. The detenninistic and probabilistic ground motions 

were calculated using the Next Generation Attenuations (NOA). 
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SUMMARY OF DESIGN RESPONSE ACCELERATION PARAMETERS 

Mapped 
Acee I era tion Site-Specific Design Response Spectrum Acee I era tion 

Values Values 
for Site Class B for Site Class E 

Seismic Value Site Seismic Value Seismic Value 
Parameter Cs) Coefficients Value Parameter (g) Parn_meter (g) 

Sa L.816 F. 0.9 SMs 1.350 Sos 0.900 

s, 0.742 F. 2.4 $Ml 1.787 sfi, 2.30] 

J1iguefa,ction and Seismically Induced Settlement 

Soil liquefaction is the softening of soil during a significant seismic event. It occurs primarily in 

satw-atcd, loose to medium-dense, fine to medium-grained sands and sandy silts. Seismically-induced 

settlement of sufficient magnitude to cause structural damage is normally associated with poorly 
consolidated, predominantly sandy soils, or variable consolidation characteristics within the building 

areas. Based on data obtained from ESP's Initial Foundation and Site Investigation report (Earth 
Systems Pacific, 2010), it is anticipate that measures to mitigate potential soil liquefaction and 

seismically-indtlccd should not be necessary for the project. Additionally, the site is located in an area 

designated as having a low liquofaction potential (Rosenberg, 1998). 

Lateral Spreading 

Lateral spreading can occur as a consequence of liquefaction. This phenomenon is confined to areas 

where the terrain is sloping, or where the liquefied zone extends below sloping terrnin, and generally 

affects slopes along creeks, bays, or other water features bordered by slopes. Liquefaction of the soil 

induces instability of the soils on the slopes, resulting in the "spreading" of the soil into the inundated 

zone. 

As the site is essentially fl at and no creeks, ponds or other water features are on or immediately 

adjacent to the site, the potential for lateral spreading to occur at the site is low. 
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Summary of Findings and Conclusions 

l. The site is located in the central Hollister Valley in downtown Hollister on the northwest 

corner of 5111 Street and Sally Street. The site is occupied by l [ollister Fire Station No. l. 

2. Evidence of faulting was not observed in the fluvial and lacustrine deposits ex.posed in the 

trench. However, based on the radiocarbon ages of the deposits, soils approaching 11,000 

years BP weL"e not present in the trench. Active faults are defined by the State of California tis 
exhibiting well-defined evidence of displacement within Holocene time, or the last 11 ,000 

years (Hart, 1997). Applied Soil Mechanics (1991) excavated two ncmby trenches along 5111 

Street, one of which intersected the State-mapped trace of the East Branch Calaveras fault, and 
reported that there was no evidence of faulting in sedimentary tmits similar to those 

encountered during Ute subject study. Also, we are not aware of any evidence of well-defined 

displacement where the State-mapped trace of the East Branch is shown to be concealed near 
the site or to the norlh. Additionally, we are not aware of any historic records of observed 

surface displacement along the East Branch. 

3. According to Rosenberg, L.I., 1998, the site is located in an area having a very low liquefaction 

potential. Based on ESP's Initial Foundation and Site Lnvestigation, 2010, potentially 

liquefiable soils were nol identified at the site. Thus, we anticipate that measures to mitigate 

potential soil liquefaction should not be necessary for the project. Additionally, the Initial 

Foundation and Site Investigation report deemed that the loose silty sands hove a low potential 

for seismical ly-induced settlement. 

4. Based on the InitiaJ Foundation and Site Cnvestigation report, moderately-high expansive soils 

are present on the site. It was deemed that typical measures such as soil moisture conditioning 
during grading, deepened footings and placement of noncxpansive material will be suitable to 

mitigate soil expansion at the site. 

7.0 RECOMMENDATIONS 

Because evidence of fau lting was not pn~sont on the site, no measures to avoid surface fault rupture 
hazards at the site are recommended. The structure should be designed to resist seismic shaking in 

accordance with recommendations presented in ESP's Initial Foundation and Site Investigation report. 



APPENDIX A.19.a

Hollister Fire Station No. l 9 December 8, 2010 

8.0 CLOSURE 

The conclusions and recommendations of this report are based on data acquired and evaluated during 

this study and are intended to apply only to the proposed development of the project as described in 

the "Introduction" section of this report. This report is valid for conditions as they exist at this time 

for the type of project described herein. If changes with respect to project type or location become 

necessary, if items not addressed in this report are incorporated into plans, or if any of the assumptions 

used in the preparation of this report are not correct, this firm shall be notified for modifications to this 

report. 

The conclusions presented in this report are based upon the assumption that the site geologic 

conditions do not deviate substantially from those disclosed during our research and field exploration. 

If any variations or undesirable conditions are encountered during construction, or if the proposed 

construction will differ from that planned at the present time, Earth Systems Pacific should be notified 

so that supplemental recommendations can be prepared as applicable. 

Our intent was to perform this study in a manner consistent with the level of care and skill commonly 

exercised by members of the profession currently practicing in the locality of this project under similar 

conditions. No representation, warranty, or guarantee is either expressed or implied. This report is 

intended for the exclusive use by the client for the subject project. Application beyond the stated 

intent is strictly at the user's risk. 

This document, the data, conclusions, and recommendations contained herein are the property of Earth 

Systems Pacific. This report shall be used in its entirety, with no individual sections reproduced or 

used out of context. Copies may be made only by Earth Systems Pacific, the client, and the client's 

authorized agents for use exclusively on the subject project. All other rights are retained by Earth 

Systems Pacific and any other use is subject to federal copyright laws and the written approval of 

Earth Systems Pacific. 

EndofText 



APPENDIX A.19.a

REFERENCES 

Applied Soil Mechanics, 1991, Fault Study, Sites 1, 3-6 and 10, City of Hollister, California, 
unpublished consultant's report, June 

Blake, T. F., FRISKSP (ver. 4.0), 2000, A Computer Program for the Probabilistic Estimation of 
Peak Acceleration and Uniform Hazard Spectra Using 3-D Faults as Earthquake 
Sources," User's Manual, Newbury Park, California. 

Boore, D. M. and others, 1997, "Estimating Response Spectra and Peak Accelerations from 
Western North American Earthquakes: a Summary of Recent Work," Seismology 
Research Letters, 68-1, January-February. 

Bryant, W.A., 1979, California Division of Mines and Geology, Fault Evaluation Report-FER-
94, October 19. 

California Geological Survey, 1982, Sate of California Special Studies Zones Map of the 7'h.
minute Hollister Quadrangle. 

California Geological Survey, 1996, Probabilistic Seismic Hazard Assessment for the State of 
California, Open-File Report 96-08 

Earth Systems Consultants Northern California, 1992, Fault Study, Hart Properties, APN 053-37-
0-002-0 and 091-13-0-024-0, North Street, Hollister, California, unpublished consultant's 
report 

Earth Systems Consultants Northern California, 1998, Geologic Fault Study, San Benito Foods, 
Storage Building, Hollister, California, July. 

Earth Systems Pacific, 20081, Geologic Fault Investigation, Vista Meadows Senior Apartments, 
East Park Street and Rancho Drive, APN 056-290-001, Hollister, California, August. 

Earth Systems Pacific, 20082, Geologic Fault Investigation, Park Hill Development, North Street, 
APN 53-37-02, Hollister, California, unpublished consultants report, December. 

Earth Systems Pacific, 2010, Initial Foundation and Site Investigation, Hollister Fire Station 
No.l, 110 5tl• Street, Hollister, California, June. 

Hart, E.W., and Bryant W.A., 1997, Fault Rupture Hazard Zones in California, California 
Division of Mines and Geology Special Publication 42, 24 p. 

Majmundar, H.H., 1994, Landslide Hazards in the Hollister Area, San Benito County, California, 
Landslide Hazards Identification Map 30, DMG Open-File Report 94-02, 1 :24,000 scale 



APPENDIX A.19.a

(3 sheets-Relative Landslide Susceptibility, Lnndslides and Related Features and 
Geologic Map (after Dibblee et al.)). 

McClellan, P.H. and Hay, E.A., 1989, Geologic Evidence for Triggered Slip on the Calaveras 
Fault During the Magnitude 7. t Lorna Prieta Earthquake of October 17, 1989, USGS 
Open-File Report 89-641. 

Northem California Earthquake Data Center Catalog, December 2008, contributed by Northern 
California Seismic Network and U.S. OcologicuJ Survey, Menlo Park, California, 
hup://guake.gco. bcrkelcy.cdu 

Rogers. T.H., 1993, Geology of the Hollister and San Felipe quadrangles, San Benito, Santa 
Clam and Monterey Counties, California: California Division of Mines and Oeology 
Open~File Report 93~01, 21 p., 3 appendices, 3 sheets, scale l :24,000. 

Rosenberg, L.J., 1998, Liquefaction Susceptibility of the Hollister Area, San Benito County, 
California, Final Technical Report", USOS Award No. 1434-HQ-97-GR-03125 

Templeton, D.C., Nadeau, R.M. and Burgmann, R., 2001, Structmc and Kinematics at the 

Juncture Between the San Anclrcas and Southern Calaveras Faults, 200 1 Fall AGU 

Abstract. 

Terratech, lnc., June 1987, Investigation of the East B(anch of The Calaveras Fault, Prune Street 
School Site (Rancho San Justo Tandem School Site), Hollister, California, unpublished 
consultants report 

U.S. Geological Survey, 1995, Topographic Map of the Hollister 7Y2-Minute Quadrangle 

Working Group on California Earthquake Probabilitios, 2003, Probabilities of Large Eartbqi1nkes 
in the San Francisco Bay Region, California, U.S. Geological Survey Circular. 



APPENDIX A.19.a

Date 
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AERIAL PHOTOGRAPHS REVIEWED 
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Roll & Frame 

BUX - 7V-47&48 

BUX- lHH-90&91 

Scale 

±1 :20,000 

±1:20,000 
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Vicinity Map 
Engineering Geologic Site Map 
Geologic Cross-Section A - A' 

Regional Geologic Map 
Regional Faults and Earthquakes Map 
Summary of Significant Earthquakes 

Aerial Photographs - 1959 
Aerial Photographs - 1967 

LIDAR-Southem Calaveras Fault 
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EXPLANATION 
Qyf m - Younger flood plain deposits, medium textured; 

Unconsolidated sandy silt and silty clay with 
lenses of well sorted sand. 

I I -Exploratory Fault Trench, this study 

J- - -I -Exploratory Fault Trench, Applied Soil Mechanics, 1991 

A A' 4 4 -Geologic Cross Section 

Q Earth Systems Pacific 
Hollister Fire Station No. 1 

110 5th Street 
Hollister. California December, 2010 

Fire Station 
No.1 

50 100 
,--------' 

Trench Location Ma 
Scale 1 "==50' SH-11132-GA 
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DESCRIPTION OF MAP UNITS 

Qal Alluvial deposits, undivided (Holocene) -Unconsolidalcd, hctcrogaitOus, moderately sorted silt and sand with discolllinuous lcnscs of clay and silty clay 

Qsc Stream channel depositJ (Holocene) -Uru:onsolidat.ed, well-sorted sand, gravel, and cobbles within in the beds of the larger strcami 

Qpb Point bar deposits (Holocene) -Uru:onsolidat.ed moderately sorted, finD.grained sand and sih underlain by coarse sand and gravel 

Oh Basin deposits (Holocene)-Uru:onsolidatcd, plastic clay and silty clay containing much organic material; locally contains inlcrbcddcd thin 1aycn of silt and silty sand 

Otm Metz terrace (Holocene) -Uru:onsolidat.ed silty sand Ulldcrlain by 1aycn of coarse sand and gravel. Capped by minilDally developed soils 

Otr Relfl'terrace (Holocene)-Unconsolidat.ed silty sand and sih with lcnscs of gravelly sand. Capped by minimally dcvclopcd soils 

Ots Sorrento terrace (Holocene)-Unconsolidatcd sandy sill Capped by undeveloped to minimally developed soils 

Qyff Younger flood-plain deposits, fine-textured (Holocene) -Unconsolidated silty clay and clayey silt with lenses of sandy silt and clean sand 

Qyfm Younger flood-plain depositJ, medium-textured (Holocene) -Unconsolidated sandy silt and silty clay with lc:nscs ofwcll-50rtcd sand 

Qls Landslide deposits (Quaternary) -Rotational soil slides, carthflow, and ddnis flow deposits 

Qof Older flood-plain depositJ (Pleistocene) -Poorly consolidated, moderately sorted gravel, sand and silt with Monterey Shale fragments. Cappcd by maximally developed soils 

Qf Alluvial fan deposits (Pleistocene) -Moderately consolidated, moderately to poorly sorted gravel, sand and silt Capped by maximally developed soils 

QTsb San Benito Gravels (Pleistocene-Pliocene) -Poorly consolidated, moderately to wcll-50rtcd sand and gravel wilh silt; commonly C!'O$bcddcd 

T1 1c seclimentary rocks of Dibblee (1975) (Pliocene) -G=ish-gray to rarely reddish claystone, siltstone, and intabcddcd friable buff.gray sandstone 

EXPLANATION OF MAP SYMBOLS 

Contact, approximately located 

Fault, weJl..defined-relativc lateral displacement indicalcd by half mows. On cross section, •A" denotes movement away from viewer, "J" denotes movement toward viewer 

Fault, approximately located -rela!ivc vertical displaccmeot indicated by U/D, queried whc:re c:xistmcc uru:crtain 

... ll . . Fault, concealed-relative vertical displaccment indicated by U/D, queried where existence uncertain 
D 

At----iA' Lille of geologic cross section 

N Approximate boundary or study area 

• Borehole depleted In cross section -N denotes field blow counts (triangle), mis denotes downholc shear wave velocity, miall dot denotes radiocarlxm date, TD denotes total depth ofboring 

Z..1/4" diameter cone penetration log depicted in cross section -driving rate in seconds per foot using a No. 2 Mc:Kieman-Tcny air hamma at 11 S psi 

North 

Base: Rosenberg, L.I., 1998, Liquefaction Susceptibility of the Hollister Area, San Benito County, California 

Earth Systems Pacific 
Hollister Fire Station No. 1 

110 5th Street 
Hollister, California December, 2010 

Re ional Geolo ic Ma 
Scale 1 "=2 000' 

' 
SH-11132-GA 
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Selected San Francisco/Monterey Bay Area Earthquakes 

Location Magnitude 
Number Earthquake and Year Reported Reference 

l Montel'ey Bay Area, 1836 M6.8 Toppozada, 1998 
2 San Francisco, 183 8 M7.0 Toppozada, 1981 
3 Hayward, 1858 M6.1 Toppozada, 198 1 
4 CalaveraswDubl in, 1861 MS.9 Toppozada, 1981 
5 Santa Clara Valley, 1864 M5.9 Toppozada, 1981 
6 Santa Cruz, 1865 M6.3 Toppozada, 1981 
7 Hayward, 1868 M6.8 Toppozada, 1981 
8 San Andreas, 1870 M5.8 Toppozada, 1981 
9 Quien Sabe, 1986 MS.5 NCDEC, 2010 
10 Monterey Bay 

1926 M 6.1 NCDEC, 2010 
1926 M 6.1 NCDEC> 2010 

11 Calaveras, 1897 M6.2 Toppozada, 1981 
12 Hollister Area, 1939 M5.S NCDEC, 2010 
13 San Francisco, 1906 M7.8 U.S. Geological Survey, 2010 
14 San Jose, 191 1 M6.5 Toppozada and Parke, 1982 
15 San Andreas, 1961 M5.6 NCDEC, 2010 
16 Nunez Fault, 1982 MS.4 NCDEC, 2010 
17 Coyote Lake, 1979 M S.9 Hart, 1988 
18 Greenville, 1980 MS.8 Oppen_heimer, 1990 
19 Morgan Hill, 1984 M6.2 Oppenheimer; 1990 
20 Mount Lewis, 1986 M5.7 U.S. Geological Survey, 1989 
21 Loma Prieta. 1989 M7.1 U.S. Geological Survey, 1989 
22 Central California 

1983 M5.2 NCDEC, 2010 
1991 M5.2 NCDEC, 2010 

23 Calaveras Reservoir, 2007 M5.4 U.S. Geological Survey, 2009 
24 San Ardo, 1955 MS.2 NCDEC, 2010 

NOT!:: Modlfled After Geom&trlx, (1992) 
Update, 2010 

0 Earll, S;,stems Pacific 
Hollister Fin'! Station #1 Summarv of Si{!lliflcant Eartbcrnakes 

110 Sth Street 
SH-11132-GA Hollister, California 



APPENDIX A.19.a

Earth Systems Pacific 
Hollister Fire Station No. 1 

110 5th Street 
Hollister, California December, 2010 Not to scale SH-11132-GA 
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Hollister Fire Station No. 1 
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Earth Systems Pacific 
Hollister Fire Station No. 1 

110 5th Street 
Hollister, California 

Explanation 

-......._, Apparent lineament 

.......... _ State-mapped trace 
East Branch Calaveras fault 

LIDAR - Southern Calaveras Fault 
December, 2010 Scale 1"- 630' SH-11132-GA 
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APPENDIXB 

Log of Exploratory Trench T-1 (2 pgs) 
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(D Qla - Poorly Graded Sand; yellow brown, moist, loose; 
massive; mostly medium-grained sand. 

@ Qla - Lean Clay; yellow brown, moist, medium stiff; 
occurs as thin semi-continuous and discontinuous beds. 

@ Qla - Silty Sand to Sandy Silt; yellow brown, moist, 
medium dense; fine grained sand; massive. 

IA\ Qla - Poorly Graded Sand; gray, moist, loose; fine to 
\:V trace coarse-grained sand; massive 

® Qla - Clayey Sand; dark yellow brown, moist, medium 
dense; contains thin silty sand stringers 

Clay-Filled 
Burrow 

LACUSTRINE 
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Charred Material 
2540 +/- 40 ybp 

@Qla -Lean Clay; yellow brown to dark brown, very 
moist, medium stiff; exhibits soil development 

FILL 
(J) Clayey Sand with gravel 
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Earth Systems Pacific 
Hollister Fire Station No. 1 
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Hollister, California 

Lo of Ex !orator Fault Trench T-1 (Sheet 2 of 2) 
December, 2010 Scale 1 "=5' SH-11032-GA 
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BETA BETA ANALYTIC INC. 
4985 S.W. 74 COURT 

MIAMI, FLORIDA, USA 33155 
PH: 305-667-5167 FAX:305-663-0964 

beta@radiocarbon.com DR. M.A. TAMERS and MR. D.G. HOOD 

REPORT OF RADIOCARBON DATING ANALYSES 

Mr. Brett Faust 

Earth Systems Pacific 

Sample Data Measured 
Radiocarbon Age 

13C/12C 
Ratio 

RGpoL1 Date: 4/26/20 l 0 

Material Received: 4/2/20 I 0 

Conventional 
Rad iocr.1rbon Age(*) 

Beta - 277842 2740 +/. 40 BP -23.0 o/oo 2770 +/. 40 BP 
SAMPLE : T-l®STA1+39 
ANALYSIS: AMS-Stnndnrd delivery 
MATBRlAUPRETREATMENT : (charred 111(1lerial); uc.:id/ulkuli/ncid 
2 SIGMA CALIBRATJON : Col BC 1010 to 820 (Cal BP 2960 10 2770) 

Beta - 277843 2500 +/. 40 BP -22.6 o/oo 2540 +/- 40 BP 
SAMPLR: T t@STA1+SL5 
ANALYSIS : AMS-Stundurd delivery 
MATERIAUPRETREATMENT : (charred material): acld/iJJk(llifacid 
2 STOMA CALIBRATlON : Cul RC 800 10 720 (Cul BP 275010 2670) AND Cul BC 700 to 540 (Col BP 2650 to 2490) 

00111 11r• repor1ed es RCY6P (radloca,bon yeata belote present, 
·prHont" = AO 10SO). Sy lnlornelioflBI convention. Ille modem 
1cr11rl!MO t tandord wu~ 95% tho 14C ocilvlty of tho N0Uo11ol lnstllula 
of Standards and Tochflotogy (N 1ST) Oxallo Aold (SRM 4990C) and 
colwlsted uslna Ille Libby 14C half.Ille (5568 yMr&). Ouo1erl errors 
ropre&ont 1 relellva alandord deviation stallsllcs (66% probablllty) 
counling arrors bn~od on tho comblnod moAsuremonlt of tho asmplo, 
br1ckground, tlnd modarn roforcnco atondordi;. Monurod 13C/12C 
ratios (delta 13C) were c11icul11tod rolollvo to thll PDB·1 o~ndnrd. 

Tho C,mvonllonai Rmllocerbon Ago roprosenls the Measured 
R1.1diOQ#fbon Ago corroolod for Isotopic lrecllonallon. calculalod 
using Hie del111 13C. on rn,o a<;Ci!~lon whoru the Conventional 
Rlldlocarbon Age was calculated using en M!umed delta , 3C. 
tho rnllo and the Conventional Radiocarbon Age will be follOWi!d by " ", 
Thn Convontlonsl Radiocarbon Age la not C81endar calibrated. 
When available, the Calendar Ctallbratod re~ult I~ calculntod 
from !tie Conventional Reelioe&tbon Ago and is li~IDd n tho 
"lwo Slgmll C@llbrntod Aoaull' ror oae11 aomplo. 

Page 2 of 4 
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

2900 

2880 

2860 

2640 

2820 

i: 
2800 

2780 
~ 

I 
2760 

2740 

2720 

2700 

2680 

2860 

2640 

21120 

(Variables: C13/Cl2=·23: lab. mult=J) 

La borator y numb er : 

Con venllonol radiocarbon nge: 

2 S igma ca lib ra ted result: 
(95 % probablllty) 

Intercept of radiocarbon age 
w i lh cu lib ra!ion curve: 

I Slsmu calibrated results: 
(68% p robability) 

Deta -277842 

2770:t40 BP 

Cul BC 1010 to 820 (C al BP 2960 to 2770) 

Intercep t data 

Cul BC 910 (Cal BP 2860) 

Cal BC 970 to 960 (Cal BP 2920 to 2900) and 
Cal BC 940 to 890 (Cal BP 2890 to 2840) and 
Cnl BC 870 LO 850 (Cul B'P 2820 LO 2 800) 

2no,.40 BP Ctiarrod rn illorlal 

1020 ,ooo $80 960 940 $20 900 eeo 
0111 llC 

References: 
t)o la base 111ed 

INTCALO:/ 
Callbra t/011 Databa s• 
INTCA 1.04 Radf1Joarbo11 Aga Cafibr ntfn 11 

!,1/Ca /04: Cafibr11tiu11 //tsul! of Radiocarbon (V 0 /11111 11 46 , nr 3 , 1004). 
Mn1/1f!J1/Hi,s 
.4 Sl111p/lJl•d ,1.ppro11,II 111 C/l/fbrnth111 C/4 Da1 ,t 

1'alma, A. S .. Vog11f, J. C .. 1995. /lc,tllocarbon 3J(1),JJJ/1.J21 

880 840 

Beta Analytic Radiocarbon Dating Laboratory 

820 

./9BJ S.W. '"" Court, Mlnml, Plorldn JJ/Jj • Tel, (JOJ)dd1,$/61 • F',w (JOJJ663,09tU • F., Mnll: buin@rotllncn,bo11, coni 

Pago 3 of 4 
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CALIBRATION OF RADIOCARBON AG E TO CALENDAR YEARS 

2660 

2640 

2620 

2600 

2460 

2460 

2440 

(Variables, C!3/C 12,,,"22.6:lob. mult=l) 

Labora tory n umber: lh ta .277843 

Conventional radioca r bon oge : 2S40:t40 BP 

2 S igm n calibra ted r esults: Cnl RC 800 to 720 (C nl RP 27S0 to 2670) a nd 
(95% proba b ili ty) Ca l BC 700 t o 540 (C nl BP 2650 to 2490) 

Intercept of radiocarbon age 
with ca libnllion curve: 

I Sigma calibrnte<l resu Its: 
(68% probubil i1y) 

2540r40 BP 

Intercept data 

Cul BC 770 {Cnl BP 2720) 

Cal BC 790 co 7.'50 (Cal BP 2740 10 2700) und 
Cal BC 680 to 670 (Cal BP 2630 to 2620) nnd 
Cal BC 610 to 600 (Cul BP 2560 to 2560) 

2400 +-~~~......f::::!=-::=:...-=:~::::::i~ ---,Jt:::illli::::::;:=:::::::::::::lt;::=:=:=::::;:::::lL.....~~~ 
$50 800 761) 700 650 

Cal BC 

References: 
Ua labau ,u~d 

IN7'C,H.04 
Ca l/br a t/011 Datnba .it 
INTCAl.04 R11diocarbo11 Age Callbrat/011 

/,r/Cn/0,t; C11/lbr111/011 Jsrnc o/Rndioc11rbo11 (Vo/um<! 46, 111· .l, 10°'). 
111 111!11111 atlc, 
A Slmpll/lod Appl'Ouch to Cnllbf11il11g CU Vales 

Ta/1110, II, S .. /log11/, J, C .. /99J, /((lr//ocllrbo•1 3S(2), pJ / 1-J2J 

600 550 

Beta Analytic Radiocarbon Dating Laboratory 
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Beta Analytic Inc 
4985 SW 74 Court 
Miami, Florida 33155 
iel: 305-667-5167 
Fruc 305-663-0964 
beta@radlocarbon.com 
www.radlocarbon.com 

Tlrt RotJ/orlirbon C.aboriitory AccredlltJ to ISQ.170ZS Ttstlng St11ndards (PJLA A«r,d//atlon #59'1!) 

Flnal Report 

Mr. Darden Hood 
President 

Mr. Ronald Hatfield 
Mr. Christopher Patrick 

Oopuly Olroclora 

The final report package Includes the final date report, a statement outlining our analytical 
procedures, a glossary of pretreatment terms, calendar oallbratlon Information, billing documents 
(containing balance/credit information and the number of samples submitted within the yearly 
discount period), and peripheral Items to use with future submlttals. The final report Includes the 
individual analysis method, the delivery basis , the material type and the lndlvldual pretreatments 
applied. The final report has been sent by mall and e-mall (where available). 

Pretreatment 

Pretreatment methods are reported along with each result. All necessary chemical and 
mechanical pretreatments of the submitted material were applied at the laboratory to Isolate the 
carbon, which may best represent the time event of Interest. When Interpreting the results, it is 
Important to consider the pretreatments. Some samples cannot be fully pretreated, making their 
14C ages more subjective than samples, which can be fully pretreated. Some materials receive no 
pretreatments. Please look at the pretreatment indicated for each sample and read the pretreatment 
glossary to understand the implications. 

Analysis 

Materials measured by the radiometric technique were analyzed by synthesizing sample 
carbon to ben:zene (9:2% C), measuring for "C content In one of 53 scintillation spectrometers, and 
then calculating for radiocarbon age. If the Extended Counting Service was used, the 14C content 
was measured for a greatly extended period of time. AMS results were derived from reduction of 
sample carbon to graphite (100 %0), along with standards and backgrounds. The graphite was 
then detected for 14C content In one of 9 accelerator-mass-spectrometers (AMS). 

The Radiocarbon Age and Calendar Callbration 

The "Conventional 140 Age(·)" Is the result after applying 130/120 corrections to the measured 
age and Is the most appropriate radiocarbon age. If an ..... Is attached to this date, it means the 
130/120 was estimated rather than measured (The ratio Is an option for radiometric analysis, but 
Included on all AMS analyses.) Ages are reported with the units "BP" (Before Present). "Present" 
is defined as AD 1950 for the purposes of radiocarbon dating. 

Results for samples containing more 14C than the modern reference standard are reported 
as "percent modern carbon" (pMC). These results Indicate the material was respiring carbon after 
the advent of thermo-nuclear weapons testing and Is less than - 50 years old. 

Applicable calendar callbratlons are Included for materials between about 1 oo and 19,000 
BP. If calibrations are not inc luded with a report, those results were too young, too old, or 
inappropriate for oallbratlon. Please read the enclosed page discussing ·callbratlon. 
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PRETREATMENT GLOSSARY 
Standard Pretreatment Protocols at Beta Analytic 

(Continued) 

"collagen extraction: with alkali" or "collagen extraction: without alkali" 

The material was first tested for friability ("softness"). Very soft bone material is an indication of the 
potential absence of the collagen fraction (basal bone protein acting as a "reinforcing agent" within the crystalline apatite structure). It 
was then washed in de-ionized water, the surface scraped free of the outer most layers and then gently crushed. Dilute, cold HCI acid 
was repeatedly applied and replenished until the mineral fraction (bone apatite) was eliminated. The collagen was then dissected and 
inspected for rootlets. Any rootlets present were also removed when replenishing the acid solutions. "With alkali" refers to additional 
pretreatment with sodium hydroxide (NaOH) to ensure the absence of secondary organic acids. "Without alkali" refers to the NaOH 
step being skipped due to poor preservation conditions, which could result in removal ofall available organics if performed. 

Typically applied to: bones 

"acid etch" 

The calcareous material was first washed in de-ionized water, removing associated organic sediments and debris (where present). The 
material was then crushed/dispersed and repeatedly subjected to HCI etches to eliminate secondary carbonate components. In the case 
of thick shells, the surfaces were physically abraded prior to etching down to a hard, primary core remained. In the case of porous 
carbonate nodules and caliches, very Jong exposure times were applied to allow infiltration of the acid. Acid exposure times, 
concentrations, and number ofrepetitions, were applied accordingly with the uniqueness of the sample. 

Typically applied to: shells, caliches, and calcareous nodules 

"neutralized" 

Carbonates precipitated from ground water are usually submitted in an alkaline condition (ammonium 
hydroxide or sodium hydroxide solution). Typically this solution is neutralized in the original sample container, using deionized water. 
lflarger volume dilution was required, the precipitate and solution were transferred to a sealed separatory flask and rinsed to 
neutrality. Exposure to atmosphere was minimal. 

Typically applied to: Strontium carbonate, Barium carbonate 
(i.e. precipitated ground water samples) 

"carbonate precipitation" 

Dissolved carbon dioxide and carbonate species are precipitated from submitted water by complexing them as ammonium carbonate. 
Strontium chloride is added to the ammonium carbonate solution and strontium carbonate is precipitated for the analysis. The result is 
representative of the dissolved inorganic carbon within the water. Results are reported as "water DIC". 

Applied to: water 

"solvent extraction" 

The sample was subjected to a series of solvent baths typically consisting of benzene, toluene, hexane, pentane, and/or acetone. This 
is usually performed prior to acid/alkali/acid pretreatments. 

Applied to: textiles, prevalent or suspected cases of pitch/tar contamination, conserved materials. 

"none" 

No laboratory pretreatments were applied. Special requests and pre-laboratory pretreatment usually accounts for this. 
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Beta Analytic Inc 
4985 SW 74 Court 
Miami, Florldo 3S165 
Toi: 305-667-!5167 
Fax: 305-663·0964 
bete@redlocerbon.com 
www.radiocsrbon.corn 

'fire R11illocarbon Laba,alaryA« rtdlttd to IS0. /101$ THtlr,g Standards (PJLA Attmilrar/on N1PIUJ 

Calendar Calibration at Beta Analytic 

Mr. Dardon Hood 
Prosident 

Mr. Ronald Hatfield 
Mr. Chrlatopher Patrick 

Doputy Olroclor& 

Calibrations of radiocarbon age determinations are applied to convert BP results to calendar years. 
The short-term difference between the two is caused by fluctuations in the hellomagnetic modulation of 
1he galactic cosmic radiation and, recently, large scale burnln9 of fossil fuels and nuclear devices testing. 
Geomagnetic variations are the probable cause of longer-term differences. 

The parameters used for the corrections have been obtained through precise analyses of hundreds 
of samples taken from known-age tree rings of oak, sequoia, and fir up to about 10,000 BP. Calibration using 
tree-rings to about 12,000 BP is still being researched and provides somewhat less precise correlation. 
Beyond that, up to about 20,000 BP, correlation using a modeled curve determined from U/Th measurements 
on corals is used. This data is still highly subjective. Calibrations are provided up to about 19,000 years BP 
using the most recent calibration data available. 

The Pretoria Calibration Procedure (Radiocarbon, Vol 35, No.1, 1993, pg 317) program has been 
chosen for these calendar calibrations. It uses splines through the tree-ring data as calibration curves, 
which eliminates a large part of the statistical scatter of the actual data points. The spline calibration allows 
adjustment of the average curve by a quantified closeness.of-fit parameter to the measured data points. A 
slngle spline Is used for the precise correlation data available back to 9900 BP for terrestrial samples and 
about 6900 BP for marine samples. Beyond that, splines are taken on the error limits of the correlation curve 
to account for the lack of precision in the data points. 

In describing our calibration curves, the solid bars represent one sigma statistics (68% probability) 
and the hollow bars represent two sigma statistics (95% probability). Marine carbonate samples that have 
been corrected for 13C/12C, have also been corrected for both global and local geographic reservoir effects 
(as published In Radiocarbon, Volume 35, Number 1, 1993) prior to the calibration. Marine carbonates that 
have not been corrected for 13C/12C are adjusted by an assumed value of O %0 In addition to the reservoir 
corrections. Reservoir corrections for fresh water carbonates are usually unknown and are generally not 
accounted for in those calibrations. In the absence of measured ,sc,1120 ratios, a typical value of -5 %0 Is 
assumed for freshwater carbonates. 

(Caveat: the correlation curve for organic materials assume that the material dated was living for exactly ten 
years (e.g. a collection of 1 O Individual tree rings taken from the outer portion of a tree that was cut down 
to produce the sample in the feature dated). For other materlals, the maximum and minimum calibrated age 
ranges given by the computer program are uncertain. Th.e posslblllty of an "old wood effect" must also be 
considered, as well as the potential inclusion of younger or older material In matrix samples. Since these 
factors am In determinant error In most cases, these calendar calibration results should be used only for 
illustrative purposes. In the case of carbonates, reservoir correction Is theoretical and the local variations are 
real, highly variable and dependent on provenience. Since imprecision In the correlation data beyond 10,000 
years is high, calibrations in this range are likely to change In the future with refinement In the correlation 
curve. The age ranges and especially the Intercept ages generated by the pro9ram must be considered as 
approximations.) 
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ENGINEERS, INC 

ENGINEERING - LAND PLANNING 
SURVEYING - ENVIRONMENTAL CONSULTING 

Subject Review of Geologic Fault Investigation 

Project: 

Earth Systems Pacific dated December 8, 2010 

City of Hollister, Fire Station No.1 
110 Fifth Street 
Hollister, California 

Dear Ms. Paxton: 

File No.: 0865-01 

Thank you for providing us a copy of the "Geologic Fault Investigation" report prepared by 

Earth Systems Pacific dated December 8, 2010. The purpose of this letter is to summarize our 

findings and observations of site visits performed at the City of Hollister Fire Station No. 1 

project between the period of March 17 through March 30, 2010 and review of the above noted 

report. 

The site being considered for development is located within the official Earthquake Fault Zone 

(EFZ) of the East Branch of the Calaveras fault, designated by the State of California as defined 

by the Alquist-Priolo Act. Based on our research, site observations within the exploratory trench 

and report review, it is our opinion that there is insufficient geologic evidence to rule out the 

possibility of active Holocene age faulting within the sediments underlying the site. 

We reviewed the report for conformance with State of California, Public Resources Code, 

Division 2. Geology Mines and Mining, Chapter 7.5 Earthquake Fault Zones, Sections 2621, 

2621.5, 2621.6, 2623, 2624, 3600, 3601 & 3603 and City of Hollister Municipal Code, Title 17, 

Chapter 17.14.040. It is our opinion that the site geologic conditions are accurately modeled as 

represented in the above referenced report. 

520-B Crazy Horse Canyon Road, Salinas, CA 93907 • (831) 443-6970 • Fax (831) 443-3801 
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April 14, 2011 File No.: 0865-01 
City of Hollister, Fire Station No. 1 

110 Fifth Street, Hollister, California 

Tne geologic fault investigation prepared by Earth Systems Pacific reqmres additional 

information prior to final acceptance for site development. The project studies, conclusions and 

recommendations should be reviewed and updated in an addendum report in order to satisfy the 

requirements of Division 2., Chapter 7.5, Section 3603 of the California Code of Regulations. 

As required by State Code and local municipal ordinance, the final approved surface fault 

investigation report along with supporting documentation and peer reviews, shall be filed by the 

City of Hollister with the State Geologist. We will be happy to review the required addendum 

report when it is available. 

We recommend that the project geologist contact us to discuss specific details of the proposed 

project. Please contact me at (831) 443-6970 or bpapurello@landseteng.com if you have 

questions regarding this matter. 

Respectfully, 
LandSet Engineers, Inc. 

Brian Papurello, CEG 2226 
Reviewing Geologist 

Doc. No. 1104-104.REV 

Attachments: Fault Investigation Report Review Form 

Distribution: Ms. Mary Paxton, City of Hollister (mary.paxton@hollister.ca.gov) 
Mr. Bret Faust, PG, CEG, Earth Systems Pacific (bfaust@earthsys.com) 

-2-
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April 14, 2011 File No.: 0865-01 
City of Hollister, Fire Station No. I 

110 Fifth Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORl\'I 

Project Information 
Project: City of Hollister, Fire Station No. 1 

110 Fifth Street 
Hollister, CA 

Case number: NIA 
Applicant: City of Hollister, Development Services Department 

375 Fifth Street 
Hollister, CA 95023 
Attn. Ms. Mary M. Paxton 

Consultant: Earth Systems Pacific 
400 Park Center Drive, Suite 1 
Hollister, CA 95023 
Phone: (831) 637-2133, Fax: (831) 637-0510 
E-mail: bfaust@earthsys.com.com 
Responsible geologist: Mr. Brett Faust, PG 7025, CEG 2386 

Reports and Plans Reviewed: Earth Systems Pacific, 2010, Work plan for fault investigation, 
Hollister Fire Station No. 1, 110 5ili Street, Hollister, California: 
unpublished letter to Mr. Bill Avery (sic), City of Hollister 
Redevelopment Agency, dated February 22, 2010, 2 p., 1 fig., 2 
attachments. 

2010a, Geologic fault investigation, Hollister Fire 
Station No. I, 110 5ili Street, Hollister, California: unpublished 
report to Ms. Renee Perales, Hollister Redevelopment Agency, 
dated December 8, 2010, 14 p., 9 fig., 3 appendices, 2 plates, scale 
1:60. 

Other information sources: Bryant, W.A., 1979, Fault evaluation report, Calaveras (Hollister 
segment) and "Buena Vista Road" faults: California Division of 
Mines and Geology Fault Evaluation Report FER-94, 14 p., 4 
plates, scale 1 :24,000. 
California Department of Conservation, California Geological 
Survey, 2002,: Guidelines for evaluating the hazard of surface fault 
rupture, CGS Note 49. 
California Department of Conservation, California Geological 
Survey, 2008,: Guidelines for evaluating and mitigating seismic 
hazards in California: California Geological Survey Special 
Publication 117, 102 p. 
California Division of Mines and Geology, 1982, Revised Official 
Special Studies Zone Map of the Hollister quadrangle: State of 
California Alquist Priolo Earthquake Fault Zoning Act map, scale 
1:24,000. 
Dibblee, T.W .. , Jr., and Rogers, T.H., 1975, Geologic map of the 
Hollister quadrangle: U.S. Geological Survey Open-File Report 75-
394, scale 1 :62,500. 
Hart, E.W., and Bryant, W.A., 2007, Fault-rupture hazard zones in 
California: California Geological Survey Special Publication 42, 42 
n. 

- 3 -
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April 14, 2011 File No.: 0865-01 
City of Hollister, Fire Station No. 1 

110 Fifth Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

Other information sources: 
( continued) 

Applicable codes & ordinances: 

Review standards: 

Plan, phase, project or report under 
consideration: 

Levi, T., Weinberger, R., Aifat., Eyal, Y., and Marco, S., 2006, 
Injection mechanism of clay-rich sediments into dikes during 
earthquakes: G3 (Geochemistry, Geophysics, Geosystems), v.7, no. 
12. 
Rosenberg, L.I., 1998, Liquefaction Susceptibility of the Hollister 
Area, San Benito County, California, U.S. Geological Survey, 
National Earthquake Hazards Reduction Program Final Technical 
Report, Award No. 1434-HQ-97-GR-03125, 40 p. 

R eport Reqrnrements 
State of California, Public Resources Code, Division 2. Geology 
Mines and Mining, Chapter 7.5 Earthquake Fault Zones, Sections 
2621, 2621.5, 2621.6, 2623, 2624, 3600, 3601 & 3603. 
City of Hollister, Municipal Code, Title 17, Chanter 17.14.040. 
California Department of Conservation, California Geological 
Survey, Guidelines for reviewing geologic reports: CGS Note 41, 4 
p. 
California Department of Conservation, California Geological 
Survey, 2002: Guidelines for evaluating the hazard of surface fault 
rupture, CGS Note 49. 
California State Board for Geologists and Geophysicists, 1998, 
Geologic guidelines for earthquake and/or fault hazard reports, 7 p. 
Hart, E.W., and Bryant, W.A., 2007, Fault-rupture hazard zones in 
California: California Geological Survey Special Publication 42, 42 
p. 
Demolition of existing municipal fire station and replacement with 
new fire station. 

- 4 -
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April 14, 2011 File No.: 0865-0 I 
City of Hollister, Fire Station No. I 

110 Fifth Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

Reviewer's Notes 

Field observations & meetings: 03/17/10: Site review and observations of exposures in trench T-1 
from Sta. 0+00 to Sta. 0+50. Severe caving of non-cohesive sands 
was observed from Sta. o+OO to Sta. O+ 20. This portion of trench 
was unsafe to enter, which limited observations from gronnd 
snrface only. Trench sidewalls expose -8 feet of clay & silt soils 
underlain by -4 feet of interbedded poorly graded sand, silty sand 
and well graded sand. Observed <Yi'' thick organic bum layers 
within lower portion of clay. Trench depth varies from 12.0' to 12.5' 
deep. No warping or bedding offset noted. 

Attachments: 

Disposition: 

03/22/10: Site review and observations of exposures in trench T-1 
from Sta. 0+50 to Sta. 1+08. Observed conformable deposits of 
npper Holocene over-bank deposits. Continuous sand marker bed 
@ 8.0'. No discernable bedding offsets or warping. Trench depth 
varies from 12.0' to 12.5' deep. 
03/26/10: Site review and observations of exposures in trench T-1 
from Sta. 1+55 to Sta. 1+89. Observed conformable deposits of 
upper Holocene over-bank deposits. No discernable bedding offsets 
or warping. Trench depth varies from 13.0' to 14.5' deep. 
03/30/1 0: Site review and observations of exposures in trench T-1 
from Sta. 1+55 to Sta. 1+89. Observed conformable deposits of 
upper Holocene over-bank deposits. No discernab!e bedding offsets 
orwarpmg. 
03/1 7 /11: Meeting attendance with principal investigator Mr. Brett 
Faust at the offices of ESP. Discnssed preliminary review findings 
of initial consultants r=ort (ESP 2010a) 
None 

02/25/10: Received copy of Earth Systems Pacific report (2010) 
from City of Hollister Redevelopment Manager, Mr. Bill Avera 
03/02/10: Issued review letter for Earth Systems Pacific (2010) 
Fault investigation work plan letter. 
03/14/11: Received copy of Earth Systems Pacific Jetter (2010a) 
from City of Hollister Development Services Planning Manager, 
Ms. Mary M. Paxton. 
04/14/11: Issued review letter for Earth Systems Pacific, geologic 
fault investigation report (ESP 20 i Oa) 

- 5 -
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April 14, 2011 File No.: 0865-01 
City of Hollister, Fire Station No. 1 

1 JO Fifth Street, Hollister, California 

FAULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

The following checklist (modified after CGS Special Publication 42, Appendix C and CGS Note 49) is used as part 
of reviewing fault investigation reports. Explanatory notes are appended and keyed to each numbered item. 

Adequately Additional data 

described: needed: 

Checklist item within consulting report satisfactory unsatisfactory 

1. Purpose and scope of investigation X 

2. Description of proposed development X 

3. Geologic and tectonic setting X 

4. Seismicity and earthquake history X 

5. Site description and conditions X 

6. Review of published and unpublished literature X 

7. Stereoscopic interpretation of aerial photographs & remote sensing X 

8. Surface observations X 

9. Subsmface investigation; trenches, borings, CPT testing X 

10. Geophysical investigation NIA 

11. Age dating techniques X 

12. Location or existence (or absence) of hazardous faults X 

13. Ages of past rupture events X 

14. Type of faults and nature of anticipated offset X 

15. Distribution of primary and secondary faulting and related deformation X 

16. Probability of relative potential for future surface displacement X 

17. Degree of confidence and limitations of data and conclusions X 

18. Setback distance determinations X 

19. Additional mitigative measures to accommodate fault related deformation X 

20. Risk evaluation relative to the proposed develonment X 

21. Limitations of the investigation; need for additional studies x• 
22. References for oublished & unoublished literature and aerial photographs X 

23. Location map X 

24. Regional geology map X 

25. Fault and seismic epicenter mao X 

26. Site location on Official Earthquake Fault Zone Map X 

27. Site development map X 

28. Original site geologic mao X 

29. Logs of exploratory trenches & borings, scale 1 :60 X 

30. Anpendix with sunnorting data (e.g. water well, geophysical, aerial photographs X 
31. Authentication, report signed and stamped by PG/CEG with exoiration date X 

X* denotes acceptable item with comment 

-6-
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April 14, 2011 File No.: 0865-01 
City of Hollister, Fire Station No. 1 

110 Fifth Street, Hollister, California 

EXl'LANATUKY NUTE:S KEYEU lU Ctl1sCKL1ST 

9. Subsurface investigation; trenches, borings, CPT Testing 
The geologic and exploratory trench location map depicts the locations of trenches ET-2 & 

ET-3 (ASM, 1991) but does not include the logs of these trenches. Also exploratory boring 

locations and logs for work performed as part of the geotechnical investigation are not 

presented. The map should be amended and logs of trenches and test borings must be 

included for review (see proceeding review comments nos. 28 & 29). 

12. Location or existence of ( or absence) of hazardous faults 
The project geologist concluded that evidence for faulting was not observed in trench T-1. 

However, based on radiometric age dating, the earth materials encountered were younger 

than 3,000 years BP oflatest Holocene age. As required by the State of California the project 

geblogist should address the for the potential existence of hazardous faulting through the 

whole of the Holocene (11,700 YBP). 

13. Age of past rupture events 
The report does not adequately address the ages of past rupture events that have been 

documented (Terratech, 1987; ESCNC, 1998 & 1992; and ESP 2008 1) on the East Branch of 

the Calaveras fault (EBCF). The project geologist should review these reports and present the 

ages of the past rupture event(s) observed of the East Branch of the Calaveras fault (see 

proceeding review comment no. 14). 

14. Type of faults and nature of anticipated offset 
The report makes no statement with respect to the type (normal, reverse, strike slip) of 

faulting for past studies on the EBCF. The relative sense of movement, recurrence intervals 

and if the faulting is related to a single or multiple events should be addressed. We 

recommend that the project geologist clarify and address these issues. 

16. Probability of Relative Potential for Future Surface Displacement 
The report has not addressed the potential for future fault related surface displacement to 

occur on the site. This may be stated in terms such as low, moderate, or high. 

- 7 -
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18. Setback distance determinations 

File No.: 0865-01 
City of Hollister, Fire Station No. I 

110 Fifth Street, Hollister, California 

The report does not recommend any setback distance. We recommend that the project 

geologist clarify and address this issue. 

19. Additional mitigative measures to accommodate fault related deformation 

The report recommends no mitigative measures to avoid surface fault rupture, because 

evidence of faulting was not present on the site. It is our opinion that the geologic evidence 

presented in the report reviewed is insufficient to support that conclusion. We recommend 

that the project geologist provide additional scientific evidence that would support the 

absence of faulting for the site through the whole of the Holocene. 

20. Risk evaluation relative to proposed development 

It is our opinion that the project geologist should re-evaluate the geologic risk to the planned 

development based on our preceding review comments Nos. 12, 13, 14, 16, 18 & 19. 

21. Limitations of investigation; need for additional studies 

The report references an initial foundation and geotechnical site investigation that was 

performed on the site (ESP 2010). We recommend that the project geologist review their 

findings with the project geotechnical engineer, so that they may amend and/or update their 

design recommendations as warranted. 

27. Site development map 

The report does not include a site development map as required. We recommend that the 

project geologist add this figure. 

28. Original site geologic map 

Include locations of exploratory borings drilled as part of the project geotechnical 

investigation. 

29. Logs of exploratory trenches & borings, scale 1:60 

Include the logs of exploratory trenches for the ASM, 1991 fault study. 

- 8 -
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RECOMMEDATIONS 

File No.: 0865-01 
City of Hollister, Fire Station No. 1 

110 Fifth Street, Hollister, California 

1. Report Suitability. The geologic fault investigation prepared by Earth Systems Pacific, 

dated December 8, 2010 requires additional information prior to final acceptance. The 

investigations' conclusions and recommendations should be reviewed and updated in order to 

satisfy the requirements of Division 2., Chapter 7.5, Section 3603 of the California Code of 

Regulations. 

2. Respond to Review Comments. The project geologist needs to review the comments on 

the previous pages and address them in an addendum report. After the addendum report is 

submitted to the City of Hollister, it will be reviewed and considered for final acceptance. 

- 9 -
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Earth Systems Pacific 

May 1, 2012 

Ms. Mary Paxton 
City of Hollister 
375 Fifth Street 
Hollister, CA 95023 

PROJECT: HOLLISTER FIRE STATION NO. 1 
110 FIFTH STREET 
HOLLISTER, CALIFORNIA 

SUBJECT: Response to Review Comments 

500 Park Center Drive, Suite 1 
Hollister, California 95023 

(831) 637-2133 • Fax (831) 637-0510 
Email: esp@earthsys.com 

File No. SH-11132-GA 

REFERENCES: 1) Initial Foundation and Site Investigation, Hollister Fi.re Station No. l , 110 
5th Street, Hollister, California, by Earth Systems Pacific, dated April 15, 
2010. 

Dear Ms. Paxton, 

2) Geologic Fault Investigation, Hollister Fire Station No. l, 110 5th Street, 
Hollister, California, by Earth Systems Pacific, dated December 8, 2010. 

3) Review of Geologic Fault Investigation . .. , City of Hollister Fire Station 
No. l, 110 5th Street, Hollister, California, by Landset Engineers dated 
April 14, 2011. 

We have reviewed the comments and reconunendations contained in the referenced Review of 
Geologic Fault Investigation letter for the Hollister Fire Station No. 1 project in Hollister. The 
letter recommends additional illustrations and discussion concerning geologic conditions at the 
site. 

Our response to checklist items is sununarized below. 

9. Subsurface investigations; trenches, borings CPT testing: Copies of trench logs for ET-2 
and ET-3 (ASM, 1991) are attached. Copies of exploratory boring logs presented in reference 
1 above and an updated Geologic and Explorat01y Trench Location Map showing the boring 
locations are also attached. 

12. Location or existence of (or absence) of hazardous faults: Evidence of faulting was not 
observed in sediments exposed in trench T-1 between depths of 12 to 13.5 feet with 
radiometric ages of 2,770 and 2,540 years before present (YBP), the late Holocene Epoch. 
Evidence of faulting on the East Branch Calaveras fault was reported at sites located about 
1,000 and 3,000 feet south-southeast from the site (ESCNC, 1998 and ESP 20081 . At these 
locations, evidence of faulting was observed in strata with radiometric ages of about 2,570 to 
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C 
Hollisler Fire Station No. I May I, 2012 

2,650 YBP 1md 2,820 lo 2,960 YBP with dow11-10-the-wcsl warpii1g of the overlying stnl.ta, 
There was 110 evidence of warping of the strata exposed in trench T-1 thal ore ofoses similar 
to tho locations where firn lllng on the East Branch Calflvcras ffnilt ha:; been docwnented. 

Based 0 11 radiocarbon data presented in Rosenberg (1998) and in reports for nearby fault 
studies (ASM, 1991; ESCNC, 1998 and ESP, 2008 1) a trench depth of 15 to 17 feet was 
planned for the Pire Station No. I study. ft is possible that depth to pre-Ilolocene materials is 
somewhat more thnn 17 feet in the site vicinity nnd, based on ASM (1991), could be as much 
os about 20 feet Clem· evidence of pre-1.lolocene sediments, such as San Benito Formation 
gravels, was not encountered in the geotechnical bol'ings for the fire station drilled to 
rnoximun1 depths of 50 feet. The ttench was not excavated to the planned depth as site soils 
were found lo be unstable and could nol be snfely shored al depths &realer than about 14 feet. 
An opon cul w11s conmdcrcd lo achieve a greater depth, thougJ1 given space constl'ai,ilS on 5111 

Street, a trench width of 60 to 80 feet using this mclhodology wns not feasible. 

We are not aware of other foult studies of the East Branch Calaverns Coull within the low lying 
portions of 1he City of I-iollister where pre-Holocene materials were encountered. Recnuse 
evidence :similar to that dcscdbcd clsewhc,·e, such us warping of scdime11tu1·y beds with 
compnrablc, wfls 110t present with i11 trench T-1 , it is our opinion thflt polentinl for sul'filce foull 
rnplure through the buildiJ1g arc11 is considered lo be low. 

J 3. Age of pnst 1•upt111•c events: Bnsed on dnta 1wcscnted ii\ ESCNC (1998) nnd ESP (20081), 
the most recent rnptul'e event appears to have occurred somelime in the range of 2,570 to 
2,960 YBP with offsets up 10 about 1.5 feet. Evidence or faulting wns not repo11ecl to have 
been obs<.lrvcd in flSCNC ( 1992) nnd the,·cfotc no pnsl rupun·e event could be evnluntcd. 
F'ault rupture was idcntilictl by Terrnlcch (1987) within 1he upper 6 to 9 feel or the silc, 
though tl1cre was no site-specific soil d11ting performed for thal study. Howevw, Terrnlceh 
notes that rndioCal'bOn dating suggests an age of !tpproximatcly 4,000 years for tho uppermost 
beds of the ncar-smface sediments near the city of Hollister. It uppcars tlrnt the most recent 
rupturn event occurred sometime in the range of about 2,500 to 4,000 YBP, nnd likely closer 
to the rnngc of 2,500 to 3,000 YBP. 

14. 1'ype of faults nnd 11ntt11·0 of 1u1ticipntcd oflscl : Geomorphically, lhc Eflsl Branch 
Calaveras faull is nrnrked by ft subtle west-facing sCiU]> in lhc southern Hollister city !ll'Cfl And 
exhibits a normal sense or offset where exposed in fau lt trenches. The actually overall sense 
of movement is likely a combim\lion of normal and slrike-slip offset. Tcr1'atcch (1987) 
descl'ibed tlu·ee to five distinct fault traces within a zone of warped beds that generally 
descl'ibe a weslward-clipping monoclinnl flcxmc. Net npparc11t vertict1 I displacement across 
the 7,011e of deforn,ntion was estimated to be 1.5 to 3 feet by Terratech. ESCNC (1998) cou ld 
not reliably ascel'lnin the magnitude of offaet along the fou lt, bu! note that l to 4 feet of 
vcl'licul offset was observed i11 trenches at other investigations to the so\ttb. About l.5-fcct of 
vertical offset WflS reported by ESP (20081), 11, nil of these cases. the overlying stn1ta were 
described as being wtirpcd in zones of about 10 to 30 feet in width. Based 011 fault rupture 

2 
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area-magnitude relationships, ESCNC (1998) estimated a maxmmm of 17-inches of 
horizontal offset and 5-inches of ve1iical offset. 

In the northern City area, in the vicinity of the subject site, there is no obvious scarp or other 
geomorphic evidence of the East Branch Calaveras fault. Also, faulting was not present in 
studies performed by ASM (1991), ESCNC (1992) and ESP (20082) in the nmihern City of 
Hollister area, so the nature of offset in this area is uncertain. Based on these studies, it is 
possible that the East Branch Calaveras fault is poorly defined or insufficiently active in this 
area. 

16. Probability of relative potential for future displacement: The East Branch Calaveras fault 
offsets Holocene age sediments in the Hollister Valley. However, there is little evidence that 
the fault is actively creeping or has ruptured in recent historic times. Based on radiometric 
dating for other studies in the Hollister city area (ESP, 20081; and ESCNC, 1998) the most 
recent rupture on the East Branch in the Hollister city area appears to have occurred between 
about 2,500 and 3,000 YBP, and possibly more recently. Radiometric dating places the oldest 
observed soils at the subject site (2,540 to 2,770 YBP) within this range. Had surface fault 
rnpture occurred within the building area, it is reasonable to expect that evidence of faulting 
such as warped beds, offset of beds, or clay seams that have been observed associated with the 
East Branch elsewhere, would have been present in the trench exposures. No evidence, such 
as warping of beds or ve1iical offsets, of faulting was present in the trench exposure and as 
such, the potential for future surface fault displacement to occur during the design life of the 
plmmed structure is considered to be low. 

18. Setback Distance Determination: The fire station structure occupies essential the same area 
as the former structure. Evidence of faulting was not present in the exposures of trench T-1 
that extended approximately 55 feet beyond the west side of the planned building footprint 
and about 45 feet beyond the east side to within about 5-feet of a storm drain and Emihquake 
Fault Zone boundary. 

Evidence of faulting was not present in the trench exposures and although the trench did not 
extend 50 feet beyond the building on the east, it is our opinion that the potential for surface 
fault rupture at the site is low and therefore no setback is reconunended. 

19. Additional mitigative measures to accommodate fault related deformation: Earth 
Systems Pacific geotechnical reconu11endations included overexcavation of the building pad. 
During construction, the area of the building pad was excavated to a depth of 5 feet and 
refilled with compacted native soil. Whereas overexcavation was recommended from a 
geotechnical point of view, it is our opinion that if fault rupture were to occur within the 
building area, the surrounding low-strength sediments would be more susceptible to rupture 
and rupture would preferentially occur within these materials and avoid the building pad. No 
additional mitigation measures are recommend. 

3 
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0 
20. Risk cvnlunfiou 1·clntivc to {)l'Oposcd dcvclo1rn1c11t: Considering 0 \11' cvoluolion based on 

preceding review comments 12, 13, 14, 16, 18 and 19, geologic l'isk lo fire S1n1io11 No. I is 
considered to be low. 

21. Limitntions of' iuvestigRtio11; 11ccd fo r additiom1l studies: Bnsed on our discussion of the 
preceding review conunenls, odditionnl studies were deemed unfcasiblo n11cl gcoti.:clmical 
l'ccon1mcndntions 

27. Site dcvelo11ment mnp: Site development is shown on the nttnched Geologic and 
Explorntory Trench Location Map. 

28. 01·lgl11al silo geologic nu11l: Tl1e locations of exploratory borings drilled as part or the 
project gcotcchnical investigation arc shown on lhc attached Geologic and Explorntory 
Trench Locatio11 MEip. 

29. Logs of cxplon,tory fl'cnchcs & borings : Copies of logs of explomtory trenches for thye 
ASM, 1991 foult study 111·c attached 

We appl'cciate the opportunity to have been of service. If you have any questions or dcstro 
udditional informntion, plcnsc do not hesitate to contact this office. 

Sincerely, 

A1tacl11111:nts: Geologic and Exploratory Trench Location Map (update) 
Logs or Boring B-1 , B-2 encl B-3 
Logs of ASM (I 99 l) Rxplorutory Tre11ch No. 2 und No. 3 

Distl'ib11t Ion: Addressee (2) 
Ln11dscl E11gincc1's, Inc. , Attn: Mr. Brinn Papurcllo (I) 
City of Holl ister, Attn: Ms Mnty Paxton (email) 

Document No. 1205-100.0EO 

4 
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EXPLANATION 
Qyfm - Younger flood plain deposits, medium textured; 

B+ 
I I 
I- - -I 
A A' • • 

Unconsolidated sandy silt and silty clay with 
lenses of well sorted sand. 

- Exploratory Boring Location, Earth Systems Pacific, 2010 

- Exploratory Fault Trench, this study 

- Exploratory Fault Trenc~, Applied Soil Mechanics, 1991 

- Geologic Cross Section 

(01 Earth Systems Pacific 
Hollister Fire Station No. 1 

110 5th Street 
Hollister, California 

T-1 
(this study) 

50 JOO ------

Fire Station 
No.1 

. --- . --""- --~ -

Base: Google Earth Image dated May 23, 2009; Hollister 
Fire Station No. 1, 50% Design Development, 110 5th 
Street,Jiollister, CA, by ~C Architect~, dated March 3,2010 

Geolo ic and Ex !orator Trench Location Ma 
May 2012 Scale 1"=50' SH-11132-GA 
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~ -E_a_ri_h_S_·_ys_t_e_m_s_· _P_a_c_lf_lc __________ ~ ~~~~--------~ 
Soring No. 1 

LOGGED BY: B. Faust PAGE 1 OF 2 
DRILL RIG: Mobile 9.53 JOB NO.: SH-11132,SB 
AUGER TYPE· B" Hollow Stem DATE· 02/2/10 

HOLLISTER FIRE STATION N0.1 SAMPLE DATA 

~I ~ ..J 110 5th Streat ~ I Holllster, California i j! 
Ill ! 

~ ii ~1 ~l !; !S @@0[1. @~~©IF30lPTI'O@OO ~ 
0 
:: 

C ,-o CII Concrolo . 
SM ''. Blue gray siliy SAND, very moist, looso, flno 1.0-2.5 -104.3 18A 11 I ' .. 

' .. to medium aond, brlck fragmonta: Fill - . . . ... 
2 ' .. 

'. ' . 
3 CL~ Olivo brown loco CLAY, very moist, stiff, fine 

- ~ to medium sondi Notivo 3.5-5.0 - 93.6 25.6 17 
4 

- ~ a N . 
e 

~ -
7 ~ - ~ 
0 

SM .. ' Yellow brown silly SAND, mol,t lo vary 8.5- 10.0 • 91,9 15.1 1 , . . ' ' .. ' mol&t, looco, fine to medium sond 
~ 

. .. 
' .' .. ' . ' . ' 

10 '.' ... . . . . . .. . . . 
II ... . . . . . .. . . ' 
12 ' .' -medium donso . . . . . . . . .. 
13 . . . • ... 13,5-15.0 13 ... - ... 
14 

. . . ... . . . - ... 
15 

. . . .. . . . . . . .. . . . 
ID ... . . . 

-locol thin cloy zonea . ... . .. 
17 ... . ' . . . . . . ' . 
,a . '. - looso • s . ' . 18.5- 20.0 . . ' . . ' . 
18 . ' . . ' . 

' .. - ' .. 
~o ''. . CL ~ Yellow brown wlth groy to orongo loon CLAY, 

21 ~ 
mottling, very moist , modlum utlff 

. 
ii ~ -

~ 23 23.3-25.0 • 5 . 
~ 24 

- ~ -very silty. obundonl f ine sond 
2$ 

- ~ 26 

- ~ 
LEGEND: • Ring Snmplo Q Bulk Sample D Sholby Tubo Samplo • SPT 
NOTll: ll\11 log of ,ub1url0<t eandlll6n1 11 o 11mp1;ne0Uan of aotual con41tlon1 oncouot,1,d, ~ <>ppUH ot ltit ~ollon ond time of drllllnq, 
Sub1urtoeo eondltloa, 1Mf dlffor ot other locoiion, ond llmli, 



APPENDIX A.19.b

(~ J -E_a_rt_h_S_y_s_t_e_m_s __ P_a_c_lf_lc ______________ ~~~~~~~~ 
Boring No. 1 

LOGGED BY: B. Faust PAGE 2 OF 2 
DRILL RIG: Mobile 9.53 JOB NO.: SH-11132-SB 
AUGER TYPE: 8'' Hollow Stem DATE: 02/2/10 

HOLLISTER FIRE STATION NO. 1 $AMPLE DATA 

~I ~ ~ 11 O 5th Stroot 

Ii 
~ ~ 

~ ~ 
Hollister, California i~ ~E ia i! Q 

:> @@011. @rn:@©frJOWIT'D@OO i i 
. CL 

~ 
(see previous description) 

M 

~ 
- stiff • . 26.5-30.0 

20 ~ - - burn layer, local medium groined wet sand 
30 ~ stringers . 
31 ~ . 
~~ ~ - SM ... Yellow brown sllty SAND with orovol, moist, JJ ... • ... modlum donso 33,5- 35,0 . . .. . . . 
J I .. . . . . . . . . . .. 
" 

... . . ' -
CL 39 ~ Yellow brown lean CLAY, very moh,t, medium . stiff 

37 ~ . 
~ :,o 

- ~ -thin zones of wet ,ondy slit :38.5-40.0 • 39 . ~ 40 

- ~ ~I 

~ 
- stiff, eome fine sand 

-
4t ~ . 
0 ~ • . 43.5- 45.0 
0 ~ -
~5 ~ . 

~ ~a . ~ ., 
SM Yellow brown silly SAND, very moist, medium .. . - ... 

' .. dense, fine to medium eond 
~ .. . ... 48.!1- 50.0 • . . .. . . . 
IQ . .. . . . - . . . . .. 
00 

End of Boring O 60.0' . 
6 1 No subsurfaoo wator wo11 oi,oounterod . 
Gi . 
83 
-

LEGEND: • Ring Sample Q Bulk Samplo D Sholby Tubo Semple • SPT 
NOTti '11111 log or 1ub1vrloc1 <>0ndlllo<11 11 o 1l1T1pll'1col!on ol o,,lual oondlllon, 1rwounlmd, II oppP11 ol 1~, locoUo• ON! ii,,,, 01 dtlllnQ. 
Sub,urfo•• oond\llon, moy dlff,r ol olhtr locollont olld llmu. 

i 

~~ 
D,; 

9 

22 

a 

9 

23 
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\~ . _E_a_n_h_S_y_s_t_e_m_s~ P_a_c_lf_lc ______________ ~~~~~~~~ 
Boring No. 2 

LOGGED BY: B. Faust PAGE 1 OF 1 
DRILL RIG: Mobll0 9.53 JOB NO.: SH-11 132-SB 
AUGER TYPE· 811 Hollow Stem CATE: 02/2/10 

~ 
HOLLISTER FIRE STATION NO. 1 SAMPLE DATA 

~l 
..J 110 Gth Street r; 
~ ii. 

~l 
z 

~ ~ 
Holllstor, California II i! ~'.a i; 

~ 0 ;:) i@Ol1 @rn@@OOO!Yu'O@OO ;j 
GJ 

-o r::I '" M: / 12" AB . 
I . 1.S-3.0 • 91.0 27.2 7 
2 

N Yellow brown lean CLAY wlth sand, very 1,S-5.0 0 
- N moist. medium stiff to stiff 

l ~ ea.a 27.2 8 . 3.5-5.0 -4 ~ . 
~ ll . 
~ 0 

- ~ 1 . ~ a 8.5-10.0 • 5 . ~ Q 

~ 
-silly, local sond stringers . 

10 

~ . 
It ~ -

SM ... Yellow brown &ll\y SANO, moist to very I~ . ' . ... rnolst, looso, medium sand - . . . ... ,~ ... • ... 13.5- 15.0 6 . . . . 
t ! • 

H 
. . . ... . . . . . .. 

Ill 
. . . 
i • I ... - . . . ... 

10 .. . . . . 
-loool thin cloy zones . ... . .. 

17 ... . . . . . . . . .. 
18 

... 
18.5-20.0 e 4 . .. . . . . . . . 

ta 
. .. 

-wet (perched water) ... . . . -
20 CL Yellow brown lean CLAY. verv moist. soft 

- End of Boring O 20.0' 
It No subsurfoco water wos encountered . 
23 

-
il 
-

14 . 
25 . 
20 . 

LEGEND: • Ring Sample Q Bulk Sample D Sholby Tubo Sarnplo • SPT 
NOTE! Tiil1 100 or aubturfoc• condl\lona 11 o lllmplinooUon of ootuol conc£Uon1 111\COUnl,rtd, I\ oppDM ot tht foeoUon and time ~r dma~g. 
Sub1urfoee coridttlon1 moy differ al oth,r foG<JUon, ond Umn, 
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ti 
Q .... 

i--o . 
I . 
l . 
3 . 
+ 
-
s . 
0 . 
7 
. 
a . 
I . 
,o 
. 
11 

. 
12 . 
13 
. 
1• . 
15 . 
18 . 
11 
. 
18 . .. . 
20 
-
21 . 
2a 

-
u . 
24 . 
2G 
. 
20 
. 

Earth Systems Pacific 

LOGGED BY: B. Faust 
DRILL RIG: Mobile 9.53 
AUGER TYPE: 8'' Hollow Stem 

HOLLISTER FIRE STATION NO. 1 

~ g 110 5th Stroet 
Holllster, Callfornla 

~ f 
::> @@Ol.6 W~®@!rJOIPTI'O@OO 

~ 
6" AC / 12" AB 

Yellow brown lean CIJ\Y, very moist, stiff 

~ - medium stiff 

~ 
~ 
~ 
~ 
~ 0 . .. 

SM ... Yollow brown silly SANO, moist to very ... ... moist, looi:o, fino to modium eond . .. . . . .. . . . . . .. . . . .. . . . . . . ' . . ' .. ' .. ' .. ' . . ' .. ' .. ' .. ' . . ' . . ' . .. . . . . .. . . . ... . . . . .. . . . 
- modlum donao ... . . . . . . . .. ... . . ' ... . .. 

' .. 
'.' ' .. 
' .. 
' .. 
' .. 
' .. 
' .. 
' .. 

End of Borir,g C 20.01 

No subsurface water was encountered 

Ii 
1.5- 3.0 

J.5-5.0 

B.5- 10.0 

13.5-15.0 

18.5-20.0 

Boring No. 3 
PAGE 1 OF 1 

JOB NO.: SH-11132-SB 
DA TE: 02/2/10 

SAMPLE DATA 

l; 

Ii 2 

1~ ~E ~~ 
i i a)~ 

• 16 

• 90.8 26.2 B 

• 5 

• s 

• 13 

LEOl:NO: • Ring Sample Q Bulk Sample t=l Shelby iube Ssmplo • SPT 
NOTfl '1h11 log ol 1ub1urfooo condltloo1 11 o 1tmp11no0Uon of actual condition, 1noounlcr1d, 11 oppllu ol lhe loooUon end Umt ol drtlDnQ, 
Su~1urfoo1 ooridlllon1 mqy dlfftr ol olllor loocUon, ond Umn, 
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C • 

I ; 
' 

, . 

r 

r 

r 
r; 
r 
r 

File No. A0-2280-Sl 
June 12, 1991 

Exploratory Trench No. 2 
70' 
I 

65' 
I 

60' 
I 

55'. 
I 

50' 
I 

45' 
I 

40' 35' 
I I 

30' 
I 

25' 
I 

2~ 15' 10' 
I I I 

~-
5' 
I 

0 
I 

·--------- --·-- ----

-or-N8ffW- 2ln. of Asphalt over 
15 In. of Bose Rock 

_::.::.::.----::_-=::::::---=-=::.-.:;:-_:::.:::.-_:_-_-::.::..::.::..-- ---_-::.:::::::::----=---::..-=-----:._-_:::-_-=_-:::-:::_-_---- ------- --- ---- -------------®---==---==---- ----

-0 

~:;;.==:::= - ------ ---- ---- --- --- ---===-=: .;g;=_ ~~~~~ --- - -================ ~~~~ DQrk brown or·9anlc layer ---- ~=====:: _ _::_::_-.:::.:::=--~------_-_-_-:__-:._- ----- --=-:_-_-_-_ ---~~~~~-~-~-~---@=-~~~-=i~~~~:::::=:::J 
wl\h chorcoo~~,-:=::.-=::.-·-· --- ----- -- -- --- --- ---- ----

' 

' 

~ ........ vJJ..1;.~u~riz, .... s.\'tl\L .. , •. --- ---::_ Clay or S\ltr«Clay- --- -==- -----_-_-_-- ---- -----------_-_:-_-_-::--_-__ _ 
-· ·:. · .. , ··· · · · .• · . · .,., .•. , ··:· •,•,, , ·, ,. ;:- , - - -- Layer(Typ cal) -- --- ----

o-

10-

15-

100' 
I 

-10' 
Dip o/ Clay 
Layer; N 3"W 11'N 

. Sand Bed/Lc-nse 
(Typical) 

Cross·Bedd~d 
Sand 

Olp of Clay 
Bed: N5cfW12'N 

2ln. Clay Seam· 
-1s' 

95' 
I 

90' 
I 

85' 
I 

eo' 
I 

70' 
I 

~ ----- ----- ---· --- ------ -- --- --- --- ----· -------
----- ®>---- --------=----_ -_-_-_-:::._:_-_-

------- ----- ---- --- -- --- --· 
--- ---- --- -- ----- ---

11n.wlde clay seam 

SCALE:1 ln .. ..Sf t, 

EXPLANATION OF UNITS 

Artificial fill 

Unit 11 2 Inches of asphall.lc coocrete over 15-lnches aggregato base material. 

I,ecustrlne aeuosfts 

Unit 21 Olive brown (2.5Y 4/3) to dark. grayish-brown (2.5Y 4(2) silly clay, wilh thin sandy layers, very 
moist, flnn to stiff, ex1enslvely biolurbaied, blocky po:d slnlCture. Sharp uppe, 8lld lowu conl.BCIS wilh 
chruroal scal!ere-0 fmgmeolS aloog lowu contac~ 

F!uylal deposits 

Unit 31 Grayish-brown (2.5Y 5(2) to Ughl olive-bro,wn (2.5Y 5(l) silly fine-grained sand, damp IO mols~ 
medium dense IO loose, moderalely lo poorly-sorted; thin subparallel lamlnallons 8lld falnl cross
bedding, sharp upper and lower contaclS'. Includes approxtmaiely 2-lnch !hick. moderately to highly 
continuous layers of sill~ clay and medium IO coarse-grained well-sorled sand. 

Unit 4: Olive brown (2.5Y 4/3) very fine sandy sill wllh approximalely 2-lnch !hick moderately to highly 
continuous layers of silly clay; damp, stiff, massive, sharp upper and lower conl!lclS. 

Note1 Soll color designation, 110 C,om Ute Mun1ell Soll Color Chui, Ollter descriptou from 
!ho U.S.B.R. Bngine!Oting Geology Field Manual (19S9). 

r.--~----------__;._----------------1 
Figure A2 - Log of E><ploratory Trench No. 2· 

, 
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1~ 

1~ 

r 
I 

Ftle No. A0-2280-Sl 

0~ 

I 
15-

I 
20-

Exploratory Trench No~ 3 

50' 
I 

45' 
I 

40 I 
I 

35' 
I 

30' 
I 

~NBB0 W-

l!S' 
I 

20 I 

I 
1 s' 

I 

2 In. of Asphalt over 
~ 5 In. of Ba&erock 

10' 
I 

s' 
I 

---- ---- --- ---- ---- ----- ---- ----- ------- ---------- ------- ------- --------- ----- ---- ----- ---- ------- --- ---- -------- ---- ---- ---- ------------ --- -- --

............... •, •,: 
' ..... ' .. · .. : .. ::· 

. ·. ·,: ·: ~:-.: :.:: ··:/:.::::-,:-

.. " ... ··@. ,f•: .. : ... :~::,_:.: · .. ·:::: 
.·.· .·. ·.·.·. ''2'-· .·.·:.: ···.·.··: .. ·.·. ::.:·-~ 

Clay 
·tayer 

@ 

ArtlQc!aJ nu EXPLANATION OF UNITS 

Uoll h 2 Inches of asphahlc conctele over 15;ioches agg111ga1e base malerial. 

l,acnstrlne deoaslta 

Unit i: Olive brown (2.SY 4/3) 10 dark grayish-brown (2.5Y 4().) silty clay, with thin sandy layers, very 
mplst, firm to sUff, exlellslvely bloturbaied, blocky ped structure. Sharp upper and lower oontaclS 
with scatlered chrucoal fragments along lower contact. · 

Fluvlal denqslta 

Uoll 31 0!8ylsh-brown (2.5Y 5{2) to Ugh! olive-brown (2.5Y S/3) sill)' fine-grained sand, damp to 
m11lst,medium dense lO loose, moderately lO poorly-sorted, lhln subparallel lamiaaUons Wtd faiQI 
CfllSS·beddlng,and sharp upper and lower contaclS. Includes approximately 2-lnch thick moderately 
to highly continuous layClS of sUI)' clay and medium to coarse-grained well-sorted sand. · 

Uoll 41 Olive brown (2.5Y 4/3) very fine sandy silt with approximately 2-lnch thick mo<lerately lO 
hljthly tontlnuous layers of silly clay; damp, s!lff, massive, sharp up~ and lower contacts. 

Note.I Soll color de>lgna~on1 ue from lh• Munull Soll Color Chm Other descriptors from lho 
U.S.B.R. Enalneerlna Geology Field Manual (1989). 

o' 
I 

June 12, 1991 

Clay layer 

r.-~~~~---------~~~~~--~~-------~---------......,....... ------~----~ 
Flgur~ A3 - Log of Explora~~ry Trench No. 3· 
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May 21,2012 

;71:tr:;:..=1* 
E NGIN EE RS , INC . 

ENG I N E ER I NG • LAND PLANN I NG 
SU R V E Y I NG - EN V I RO N M E N T AL CONS U LTING 

Ms. Mary Paxton 
City of Hollister 
375 Fifth Street 
Hollister, California 95023 

Subject 

Project: 

Review of Response to Review Comments 
Earth Systems Pacific dated May 1, 2012 

City of Hollister, Fire Station No. 1 
110 Fifth Street 
Hollister, California 

File No.: 0865-01 

Reference: I. Review of Geologic Fault Investigation, Earth System Pacific, dated December 
8, 20 I 0, Hollister Fire Station No. 1, 110 5'11 Street, Hollister California, 
prepared by Landset Engineers Inc., Doc. No. 1104-104.REV, dated April 14, 
20 1 l. 

Dear Ms. Paxton: 

Thank you for providing us a copy of the ''Response to Review Comments ,. report prepared by 

Earth Systems Pacific (ESP 2012). The purpose of this letter is to summarize our review findings 

of the above referenced addendum report. This fmn previously prepared a review letter for 

"Geologic Fault Investigation " report prepared by Earth Systems Pacific (ESP 2010a) 

requesting o f additional site specific geologic information and response to review comments 

(Reference I). 

The site being considered for development is located within the official Earthquake Fault Zone 

(EFZ) of the East Branch of the Calaveras fault, designated by the State of Cal ifornia as defined 

by the Alquist-Priolo Act. Based on our research, site observations within the exploratory trench 

and report review; it is our opinion that there is sufficient geologic evidence to support the 

absence of active Holocene age faulting within the sediments underlying the site. 

520·8 Crazy Horse Canyon Road, Salinas. CA 93907 • (831) 443·6970 • Fax (831) 443-3801 
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We reviewed the reports (ESP 2010a & 2012) for confonnance with State of California, Public 

Resources Code, Division 2. Geology Mines and Mining, Chapter 7 .5 Earthquake Fault Zones, 

Sections 2621, 2621.S, 2621.6, 2623, 2624, 3600, 3601 & 3603 and City of Hollister Municipal 

Code, Title 17, Chapter 17.14.040. 

It is our opinion that the site geologic conditions are accurately modeled as represented in the 

referenced reports. In general, our findings are congruent with the conclusions and 

recommendations of the reportS prepared by Earth Systems Pacific (ESP 2010a & 2012), dated 

December 8, 2010 and May I, 2012 respectively. 

The recommendations summarized in the referenced documents and the project updated 

geotechnical report dated August 11, 2008, should be included as conditions of approval prior to 

the issuance of building permits. It is our opinion that the project engineering geologic 

constraints have been adequately characterized and appropriate mitigative measures have been 

included for compliance with the State of California Alquist-Priolo Act. 

As required by State Code and local municipal ordinance, the final approved surface fault 

investigation reports (ESP 2010a & ESP 2012) along with supporting docmnentation and peer 

reviews, shall be filed by the City of Hollister with the State Geologist. 

Please contact me at (831) 443-6970 or bpapurello@landseteng.com if you have questions 

regarding this matter. 

Attaclunenis: Fault Investigation Report Review Form 

Distribution: Ms. Mary Paxton, City of Hollister (mary.pax1on@hollister.ca.gov) 
Mr. Bret Faust, PG , CEO. Earth Systems Pacific (bfaust@carthsys.com) 

. 2. 
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FAULT INVESTIGATION REPORT REVIEW FORM 

P'roiect 1n or mation 
Project: City of Holl ister, Fire Station No. I 

I IO Fifth Street 
Hollister, CA 

Case number: NIA 
Applicant: City of Hollister, Development Services Department 

3 7 5 F i.fth Street 
Hollister, CA 95023 
Attn. Ms. Maru M. Paxton 

Consultant: Earth Systems Pacific 
400 Park Center Drive, Suite 1 
Hollister, CA 95023 
Phone: (831) 637-2133, Fax: (831) 637-0510 
E-mail: bfaust@earthsys.com.com 
Resoonsible oeoloaist: Mr. Brett Faust, PG 7025, CEG 2386 

Reports and Plans Reviewed: Earth Systems Pacific, 2010, Work plan for fault investigation, 
Hollister Fire Station No. I, 110 s"' Street, Hollister, California: 
unpublished letter to Mr. Bill Avery (sic), Ciry of Hollister 
Redevelopment Agency, dated February 22, 2010, 2 p., I fig., 2 
attachments. 

20 I Oa, Geologic fault investigation, Hollister Fire 
Station No. I, 110 s•h Street, Hollister, California: unpublished 
report to Ms. Renee Perales, Hollister Redevelopment Agency, 
dated December 8, 2010, 14 p ., 9 fig., 3 appendices, 2 plates, scale 
1:60. 

2012, Response to Review Comments, Hollister Fire 
Station No. 1, 110 s•• Street, Hollister, California: unpublished 
repon to Ms. Marry Paxton, City of Hollister, dated May 1, 2012, 
2010, 4 n., 4 fio., 3 nlates. scale 1:60. 

Other information sources: Applied Soil Mechanics, 1991, Fault study. Sites 1, 3-6 and 10, 
Hollister, California: unpublished report to Mr. Christopher M. 
Reyes, City of Hollister Redevelopment Agency, dated June 12, 
1991, 40 p., 7 fig., I appendix, 14 plates, scale 1:60. 
Bryant, W.A., 1979, Fault evaluation repon, Calaveras (Hollister 
segment) and "Buena Vista Road" faults: California Division of 
Mines and Geology Fault Evaluation Report FER-94, 14 p., 4 
plates, scale I :24,000. 
California Depa.rtment of Conservation, California Geological 
Survey, 2002,: Guidelines for evaluating the hazard of surface fault 
rupture, CGS Note 49. 
California Department of Conservation, California Geological 
Survey, 2008,: Guidelines for evaluating and mitigating seismic 
hazards in California: California Geological Survey Special 
Publication 117, 102 n . 

. 3. 
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FAULT INVESTlGATJON REPORT REVIEW FORM 
/CONTINUED\ 

Other infonnation sources: 
(continued) 

Applicable codes & ordinances: 

Review standards: 

Piao, phase, project or report under 
consideration: 

California Division of Mines and Geology, 1982, Revised Official 
Special Studies Zone Map of the Hollister quadrangle: State of 
California Alquist Priolo Earthquake Fault Zoning Act map, scale 
1:24,000. 
Dibblee, T. W .. , Jr., and Rogers, T.H., 1975, Geologic map of the 
Hollister quadrangle: U.S. Geological Survey Open-File Report 75-
394, scale 1:62,500. 
Earth Systems Consultants Northern California, 1998, Geologic 
study, San Benito Foo<ls 60,000 square foot storage building, 
northwest corner of Sally and South streets, Hollister, California: 
unpublished report to Mr. Mike Mullen, San Benito Foods, dated 
July 16, 1998, 22 p., 7 fig., 4 appendices, 4 plates, scale 1:60, I 
plates, scale I :240. 
Eanh Systems Pacific, 2008, Geologic fault investigation, Vista 
Meadows Senior Apartments, East Park Street and Rancho Drive, 
Hollister, California: unpublished report to Ms. Cynthia Iwanaga, 
South County Housing Corporation, dated August 12, 2008, 12 p., 
5 fig., 3 appendices, 2 plates, scale 1 :60. 
Hart, E.W., and Bryant, W.A., 2007, Fault-rupture hazard zones in 
California: California Geological Survey Special Publication 42, 42 
p.Levi, T., Weinberger, R., Aifat., Eyal, Y., and Marco, S., 2006, 
Injection mechanism of clay-rich sediments into dikes during 
earthquakes: G3 (Geochemistry, Geophysics, Geosystems), v.7, no. 
12. 
Rosenberg, L.I., 1998, Liquefaction Susceptibility of the Hollister 
Area, San Benito County, California, U.S. Geological Survey, 
National Earthquake Hazards Reduction Program Final Technical 
Reoort, Award No. J 434-HQ-97-GR-03125, 40 o. 

R R eport cauirements 
State of California, Public Resources Code, Division 2. Geology 
Mines and Mining, Chapter 7 .5 Ea.rthquake Faull Zones, Sections 
2621, 2621.S, 2621.6, 2623, 2624, 3600, 3601 & 3603. 
City of Hollister, Municipal Co<le, Title 17, Chanter 17 .14.040. 
California Department of Conservation, California Geological 
Survey, Guidelines for reviewing geologic reports: CGS Note 4 l, 4 
p. 
California Department of Conservation, California Geological 
Survey, 2002: Guidelines for evaluating the hazard of surface fault 
rupture, CGS Note 49. 
California State Board for Geologists and Geophysicists, 1998, 
Geologic guidelines for earthquake and/or fault hazard reports, 7 p. 
Hart, E.W., and Bryant, W .A., 2007, Fault-rupture hazard zones in 
California: California Geological Survey Special Publication 42, 42 
o. 
Demolition of existing municipal fire station and replacement with 
new fire station. 

-4-
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FAULT INVESTIGATION REPORT REVIEW FORM 

(CONTINUED) 
Reviewer's Notes 

Field observalions & meetings: 03/ 17/10: Site review and observations of exposures in trench T- 1 
from Sta. O+oo to Sta. 0+50. Severe caving of non-cohesive sands 
was observed from Sta. o+oO 10 Sta. 0+20. This portion of trench 
was unsafe to enter, which limited observations from ground 
surface only. Trench sidewalls expose -8 feet of clay & silt soils 
underlain by -4 feet of interbedded poorly graded sand, silty sand 
and well graded sand. Observed <Y," thick organic burn layers 
within lower portion of clay. Trench depth varies from 12.0' lo 12.5' 
deep. No warping or bedding offset noted. 
03/22/10: Site review and observations of exposures in trench T-1 
from Sta. o+50 to Sta. 1+08. Observed conformable deposits of 
upper Holocene over-bank deposits. Continuous sand marker bed 
@ 8.0'. No discemable bedding offsets or warping. Trench depth 
varies from 12.0' to 12.5' deep. 
03/26/10: Site review and observations of exposures in trench T- 1 
from Sta. 1+55 to Sta. !+89. Observed conformable deposits of 
upper Holocene over-bank deposits. No discernable bedding offsets 
or warping. Trench depth varies from l 3.0' to 14.5' deep. 
03/30/JO: Site review and observations of exposures in trench T-1 
from Sta. 1+55 to Sta. 1+89. Observed conformable deposits of 
upper Holocene over-bank deposits. No discemable bedding offsets 
or warping. 
03/17/1 1: Meeting attendance with principal investigator Mr. Brett 
Faust at the offices of ESP. Discussed preliminary review findings 
of initial consultants rennrt rFSP 20 I Oa) 

Attachments: None 

Disposition: 02125/10: Received copy of Earth Systems Pacific report (2010) 
from City of Hollister Redevelopment Manager, Mr. Bill Avera 
03/02/10: Issued review letter for Earth Systems Pacific (2010) 
Fault investigation work plan Jetter. 
03/14/1 1: Received copy of Earth Systems Pacific report (2010a) 
from City of Hollister Development Sen~ces Planning Manager, 
Ms. Mary M. Paxton. 
04/j 4/1 1: Issued review letter for Earth Systems Paci.fie, geologic 
fault investigation report (ESP 20 I Oa) 
05/0j/12: Received PDF copy of Earth Systems Pacific report (ESP 
2012), response to review comments from City of Hollister 
Development Services Pla1ming Manager, Ms. Mary M. Paxton. 
05/16/12: Received wet signed hard copy of Earth Systems Pacific 
report (ESP 2012), response to review comments from Earth 
Systems Pacific, Mr. Brett Faust. 
05/21/12: Issued review letter for Earth Systems Pacific, response 
to review comments rennrt (ESP 2012\ 
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City of Hollister, Fire Station No. I 

I JO Fifth Street, Hollister, California 

FA ULT INVESTIGATION REPORT REVIEW FORM 
(CONTINUED) 

The following checklist (modified after CGS Special Publication 42, Appendix C and COS Note 49) is used as part 
of reviewing fault investigation reports. Explanatory notes are appended and keyed to each numbered item. 

Adequately Additional data 

described: needed: 

Checklist item within consulting repon satisfactory unsatisfactory 

l. Pnmose and scooe of investie:ation X 
2. Descriotioo of oro=scd develonmeot X 
3. Geolorzic and tectonic settinf! X 
4. Seisn1icitv and earthauake historv X 
s. Site descriotion and condition.'> X 
6. Review of nublished and unnublished literature X 
7. Stereoscooic intemretation of aerial ohotol!raohs & remote sensine: X 
8. Surface observations X 
9. Subsurface investi•ation; trenches. borinos, CPT testino X 
I 0. Geonh=ical investioation NIA 
11. A•e datino techniaues X 
12. Location orex.istence <or absence\ of hazardous faults X 
13. A •es of nast ruoture events X 
14. T~ of faults and nature of anticioated offset X 
IS. Dislribution ofnrim•~ and secondarv faultino and related defonoation X 
16. Probabilitv of relative notential for future surface disolacement X 
17. De=ee of confidence and limitations of data and conclusions X 
18. Setback distance determinations X 
19. Additional miti•ative measures to accommodate fault related defonnation X 
20. Risk evaluation relative to the nro=sed develonment X 
21 . Limitations of the investioation; need for additional studies X 
22. References Cot nublished & unnublished literature and aerial nboto~ranhs X 
23. Location map X 
24. Re1:ional oeolo•v man X 
25. Fault and seismic epicenter man X 
26. Site location on Official Earthauake Fault Zone Man X 
27. Site development man X 
28. Ori~inal site aeolo~ic map X 
29. Loas of exploratory trenches & borin•s scale I :60 X 
30. Annendix with runnortini: data (e.o. water well. •eonhvsical. aerial nboto.ranbs X 
31. Authentication. renon sii:ned and stamned bv PG/CEG with exniration date X 

- 6 -
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PACIFIC 
GEOTECHNICAL 
ENGINEERING 

16055-D Caputo Drive, Morgan Hill, CA 95037 
(408) 778-2818 • FAX (408) 779-6879 

info@pacific-geotechnical.com 

Ms. Mary Paxton 
City of Hollister Redevelopment Agency 
375 Fifth Street 
Hollister, CA 95023 

January 6, 2012 
Project 2010.0177 

Subject: Cumulative Assessment of Fault Hazard Data in Downtown Hollister 
Summary Letter Report and GIS Map Transmittal 
Downtown Redevelopment Area 
Hollister, California 

Dear Ms. Paxton: 

As requested, we are pleased to present our Summary Letter Report for Geologic Assessment 
of Fault Hazards in Downtown Hollister. The work product presented here includes a 
Geographic Information System (GIS)-based map compilation of previous fault investigations in 
the designated downtown study area (with relevant associated data) and this Summary Letter 
Report, in which we describe the scope, methods, and findings of the project. A brief 
discussion of the potential to clear additional property of fault rupture hazard based on the data 
reviewed for this study is included in this report. 

INTRODUCTION 

The revitalization of the downtown area of the City of Hollister is one of the goals of the City's 
Redevelopment Agency (RDA). The downtown area is characterized by many older structures, 
many of which are multi-story buildings. Re-zoning of these buildings for residential use on the 
upper stories is viewed by the City as a desirable milestone in paving the way for 
redevelopment and revitalization of the downtown area. 

A significant portion of downtown Hollister lies within a California Geological Survey (formerly 
California Division of Mines and Geology, or CDMG) Earthquake Fault Zone (EFZ) developed 
around the east branch of the Calaveras fault (Figure 1 ). This map series addresses the 
potential for surface fault rupture along "sufficiently active and well-defined" faults for 
development sites within the State of California. The CGS Earthquake Fault Zones are defined 
by the Alquist-Priolo Earthquake Fault Zoning Act ("AP Act"), which became law in 1972. The 
AP Act specifically regulates developments classified as a "project", or a structure(s) for human 
occupancy. It is our understanding that redevelopment of existing buildings for residential use, 
as is planned for the downtown Hollister area, meets the definition of a "project", and as such is 
regulated by the Act (W.A. Bryant, personal communication, 2009). 

Approval of a "project" within a CGS Earthquake Fault Zone requires establishing an acceptably 
low level of surface fault rupture hazard for the planned development. This is typically 
accomplished in a fault investigation by means of a trench excavated approximately 
perpendicular to the regional trend of the fault in question so as to intercept any geologically 
reasonable active fault that would pass through the project footprint. The width of the 
investigated interval is greater than the width of the project itself. The AP Act defines an 
"active" fault as having ruptured during Holocene time (approximately the last 11 ,000 years). 
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PURPOSE AND SCOPE 

The purpose of this report is to assess the current state of knowledge regarding surface fault 
rupture hazard potential of the East Branch of the Calaveras fault in anticipation of proposed 
residential redevelopment within the designated assessment area. To that end, we completed 
the following tasks: 

• Meeting with the City of Hollister Planning Department/Redevelopment Agency (RDA) to 
discuss project goals and define the assessment area boundary. 

• Archival search of prior fault investigations prepared for development projects within the 
downtown study area, and provided to us by the City. 

• Map compilation of properties previously investigated for surface fault rupture, including 
locations of exploratory trenches, geophysical lines, and borings. 

• Dig itization of data for inclusion in the City of Hollister Geographic Information System 
(GIS) database (the City presently uses the San Benito County GIS database). 

• Preliminary assessment of which areas/parcels are likely cleared of surface fault rupture 
by prior investigations. 

• Consultation with CGS regarding implementation of Alquist-Priolo Act criteria. 
• Preparation of this Summary Letter Report. 

METHODS 

In the following sections, we discuss the methods and organizational approach to data 
collection for each of the key tasks of our assessment. 

Designated Assessment Area 

Based on our discussions with the City of Hollister Planning Division and RDA, the assessment 
area boundary for this project is defined as follows: an area bounded by North Street/Santa 
Ana Road on the north, West Street on the west, Hawkins Street on the south, and McCray 
Street on the east (Figure 1 - Earthquake Fault Zone Map). This area forms a rough outline of 
the area of interest for redevelopment. It should be noted that this area extends past the CGS 
EFZ boundaries on the east and west. Given the nature of this assessment, we primarily 
reviewed reports and data prepared for previous projects within the CGS EFZ, as this 
regulatory boundary is the driving factor for a fault investigation for most projects. The CGS 
EFZ developed around the East Branch Calaveras fault trends approximately north-northwest 
and varies between 800-900 feet in width in this area of Hollister. At the request of the City, we 
reviewed one report along the CGS EFZ for the West Branch Calaveras fault. We also 
reviewed a recent study (2008) prepared for the old Fremont School site (proposed new 
Courthouse site), which lies between, but not within, the EFZs for the East Branch and West 
Branch Calaveras faults. Aside from these outlying parcels, this assessment is concerned with 
projects situated exclusively within the EFZ established around the East Branch Calaveras fault. 

We have included in the database two additional studies situated immediately to the south of 
the designated assessment area, primarily because faulting was clearly identified in each of 
these studies. Because of the conspicuous absence of identified faulting in much of the 

2 
·;1 ·····, ~.. ~; : : .. : .. -·I' · ···1 
~. .. : ..... : 
' . . 
'/~\ . ~ ', : 
• • I• I 

,.) _ -- ·----' 



APPENDIX A.20 APPENDIX A.20 

January 6, 2012 Project 2010.0177 

designated assessment area, inclusion of these two investigations lends confidence to the 
actual location of the fault at the southern end of the assessment area, as well as providing a 
good example of the style and geometry of faulting that appears to be typical of the East 
Branch Calaveras fault. 

Archival Search 

The primary and central task to this assessment was to perform an archival search of maps, 
literature, and fault investigations prepared for development sites in the designated assessment 
area. We reviewed the following information as part of our archival search: 

• Fault investigation reports on file with the City of Hollister Development Services 
Department, Planning Division 

• Alquist-Priolo reports on file with CGS 
• Two CGS CD archives: Fault Investigation Reports for Development Sites within Alquist

Priolo Earthquake Fault Zones in Northern California, 1974-2000, and Fault Evaluation 
Reports Prepared Under the Alquist-Priolo Fault Zoning Act 

• Reports not currently on file with the CGS or the City prepared by other engineering 
geologic and geotechnical consultants 

• A preliminary working compilation of fault investigation reports through November 2008 
in Kmz format (W.A. Bryant, personal communication, 2009) 

We identified and reviewed a total of 17 reports as part of our assessment. These reports were 
prepared between 1978 and 2010. Some of the reports address multiple parcels. In some 
cases, our review of a report led to the discovery of additional reports referenced in that 
document that had not been filed with the City or State. One of these additional reports was 
unavailable for review, and is cited in the References section of this report. 

For each investigation we identified, we briefly reviewed the text, site plans, and trench logs. 
We specifically focused on the outcome of the investigation (ie fault found/not found), location 
of exploratory trenching, quality of the report, and applicability of the exploration methods used 
to assess fault ground rupture. At the time of our review, we gathered relevant information for 
later inclusion as attributes in data tables linked to features included in the GIS files that 
accompany this report. As an example, for a given exploratory trench (a GIS database 
feature), we noted attributes such as outcome (fault found/not found), depth of excavation, any 
caving conditions encountered, maximum geologic age encountered, and C14 radiocarbon 
dates, amongst others. 

During our file review we also made a preliminary assessment of the confidence in f indings of 
the report and quality of data. As an example, a trench excavated at a very low angle to the 
mapped regional trend of the fault would be poorly situated to expose any faulting , and would 
result in a low level of confidence in the findings of the report. 

Map Compilation 

Selected graphical data gathered during our archival search was organized and compiled on a 
parcel base map derived from the San Benito County GIS database provided by the San Benito 
County Planning Department. These data were organized and compiled with the end goal of 
seamless integration of the map data into the City (County) GIS database. We compiled the 
following map features from each fault investigation report we reviewed, each of which is 
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included as a separate layer, or overlay, in the GIS database provided on a CD accompanying 
this report: 

• Parcels with investigations (parcel outlines adopted from the San Benito County GIS 
database) 

• Trenches (including geophysical lines) 
• Borings 
• Fault Traces 
• Fault Zones 
• Building Exclusion Zones (consultant's interpretation) 

Graphics for each feature were scaled directly from the consultant's reports using a copy 
machine. Compilation was accomplished by tracing each scaled feature onto a paper copy of 
the San Benito County GIS parcel map at a scale of 1 "=50'. Parcels were adopted from the 
current parcel outlines present on the San Benito County GIS database as of mid·2010. Fault 
traces mapped by the CGS are digitized from source maps with a scale of 1" = 2,000'. 

Many of the reports we reviewed were copies or scans of previous copies. Multiple iterations of 
copying have resulted in scaling errors. For this reason, our compilation line work is a best 
estimate, and likely accurate within ±5 feet. 

Map features compiled as part of our assessment are presented in paper format as Figure 2 of 
this report, which uses the San Benito County GIS "parcel" and "street centerlines" layers as a 
base map. The map features presented on Figure 2 have been modified (color, shading, and 
line.weight changed) for clarity and presentation with this report. These features will appear as 
simple line, area, and point features in the digital dataset included on the CD accompanying this 
report. It is anticipated that color, shading, and lineweight modifications will be made at the 
discretion of the City once the data is merged with the City (County) GIS database. 

Data Organization 

Data compiled for each report was organized with a GIS end product in mind. Accordingly, 
each of the map features , or feature classes, discussed above is grouped into a separate layer 
(or overlay) of shapefiles (.shp files) within the data set. As an example, all of the "trenches" 
are grouped within a single layer/overlay that can be toggled on or off with the GIS software 
used to view the data. ''Trenches'' and "fault traces'' were digitized as line features. "Parcels 
with investigations", "fault zones" , "building exclusion zones", and "cleared areas" were digitized 
as area features. "Borings" were digitized as point features. 

Each individual feature within a feature class (i.e trench, boring, fault trace, etc.) is 
accompanied by a linked attribute table (data table) that is accessed simply by clicking on the 
individual feature when viewed with GIS software. Typical attributes include site APN, site 
address, consultant, report date, etc. Key elements of attribute organization are presented as 
follows: 

• Common Attributes: Site address and assessor's parcel number (APN) are assigned as 
common attributes for each feature to facilitate querying and efficient data management. 

• Trench Identification Number. Each of the 66 trenches identified in the study are 
assigned a unique identification number to distinguish trench labels common to different 
investigations (ie many reports describe exploratory trenches as "T-1 "). 
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• Report Title Code: Each consultant's report is assigned a title code for ease of 
reference. Report title codes are sequential by report date, with the exception of the 
single report reviewed along the West Branch Calaveras fault (Report Title Code 17). 
Abbreviated report citations are included in each attribute table. Full report citations, 
listed by report title code, are presented in the references section of this report. 

FINDINGS 

Geologic Summary 

Faulting was identified in four of the studies we reviewed, as follows: 

• Terratech, Inc., 1978 (321 and 341 First Street; Report Title Code 1): Two fault traces 
were identified during the investigation. This report was unavailable for our review. 
However, the exploratory trench and fault trace locations were referenced and included 
on the site map for a subsequent study of the same property by Pacific Rim Geologic in 
2002 (341 First Street, Report Title Code 13), and are included here as part of our 
compilation. The presence of faulting identified in the 1978 study is disputed by the 
findings of the 2002 study, as no faulting was identified in the latter investigation. The 
fault traces identified in the 1978 investigation are the northernmost fault occurrences 
documented in the designated assessment area. 

• Terratech, Inc., 1987 (Report Title Code 4): Very good exposures of faulting were 
observed in seven trenches as part of this investigation. These exposures define a 
well-documented curvilinear fault zone. The consultant (Terratech) recommended a 
building exclusion zone based on their findings. The fault zone and associated building 
exclusion zone are both included in our compilation. The faulting identified in this study 
is the southernmost occurrence of faulting documented in this assessment. 

• Earth Systems Consultants, 1998 (East, South, Sally, and Seventh Streets; report title 
code 11 ): Faulting was identified at a depth of approximately 15 to 17 feet below 
ground surface. A C14 radiocarbon age of 2,650±80 years before present in warped 
and faulted sediments at a depth of approximately 15. 5 feet below ground surface 
attests to a relatively young age of faulting and burial of the most recent faulting event 
by a thick accumulation of sediments. 

• Earth Systems Pacific, 2008 (East Park Street and Rancho Drive; Report Title Code 14): 
Fault traces were identified in three trenches on property adjacent to (east of) the 
Terratech, Inc. (1987) study. 

Our archival search identified an additional reference to an investigation where faulting was 
identified at 49, 53, and 57 Hawkins Street (Applied Soil Mechanics, Inc., 1991a). This report 
was unavailable for our review. A full report citation is included in the references section of this 
report. We have not included this report in our GIS database. 

We make the following noteworthy geologic observations based on the geologic findings of 
other consultants compiled in our assessment: 

• No faulting has been identified between Seventh Street and the approximate area of 
First Street. Although most of the trenching has been conducted west of the State
mapped fault trace, at least one investigation (Report Title Code 6, 335 San Benito 
Street) trenched directly across the mapped CGS trace with no discovery of a fault. 
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Likewise, no other evidence of faulting, such as warped sedimentary bedding, was 
observed in the trench logs we reviewed in this area. 

• No evidence of a fault scarp is present between Seventh Street and the vicinity of First 
Street, whereas a well-defined, albeit degraded fault scarp is present south of Seventh 
Street and is so noted in several of the investigations we reviewed. Our review of 
LiDAR (Light Detection and Ranging) hillshade imagery using different illumination 
angles also suggests that the fault scarp is not present north of Seventh Street 
(GeoEarthScope NoCal dataset, www.opentopography.org) . 

• Most of the investigations in the downtown area encountered a thick accumulation of 
relatively young sedimentary deposits. Applied Soil Mechanics performed extensive 
investigations in the downtown area in 1991. These studies consistently cite Late 
Pleistocene to Early Holocene soils for the downtown area based on radiocarbon dates 
obtained in several of the investigations. Only one study (Report Title Code 8) cites a 
Pleistocene radiocarbon date (18, 110±190 years before present); all other radiocarbon 
dates in the study area reveal Holocene ages. 

• Successful exploration for a fault is routinely performed with great difficulty in the 
downtown area. Loose, caving conditions in sandy soil, combined with the apparent 
thick accumulation of relatively young sediments have proven to be significant obstacles 
in fault investigations. In many cases, it appears that the base of the Holocene is not 
within reach of a normal backhoe (about 15 feet) . As an example, faulting was identified 
at depths between 15 and 17 feet below ground surface at the San Benito Foods 
warehouse near Seventh Street (Report Title Code 11 ). A late Holocene radiocarbon 
date (2,570±50 years before present) was recovered at a depth of 17 feet in faulted 
sediments at this locality. These are challenging conditions in the streetscape setting of 
downtown, where deeper, benched excavations are not feasible. 

The conspicuous absence of documented Holocene faulting between Seventh Street and the 
approximate area of First Street may be due to any number of reasons. Most of the trenching 
completed to date has been conducted in the western portion of the EFZ, leaving room for the 
fault to pass through the eastern half of the EFZ. However, based on the geologic observations 
noted above, we suggest that the fault is likely buried, or simply dies out northward, in this part 
of downtown Hollister. 

Property Clearance 

Property "clearance" of fault rupture hazard in the downtown area is one of the central aims of 
the City of Hollister RDA. Accordingly, we present the following generalized approach to 
property clearance using the results of this assessment. 

Our approach is based on establishing a reasonable "shadow" of coverage for any given 
exploratory trench. We established a "shadowed", or "cleared" area by using the observed 
and/or mapped local variation in fault trend to define a polygon around each exploratory trench 
on the map. A fault is assumed to be present passing immediately adjacent to either end of the 
trench, with a possible trend within the local mapped range of variation of fault trend. In the 
absence of a parallel trench nearby, a single trench "clears" a trapezoid, with ends tapering 
away from the trench (see Figure 2). For the majority of the assessment area, we used a 
variation in fault trend between N34'W and N09'W based on the variation in trend as mapped 
on the CGS EFZ map. In the vicinity of North Street, where the State-mapped fault trends more 
westerly, we used a variation between N43'W and N09'W. At the southern end of our 
assessment area, we used a variation between N19'W and N10' E. This latter variation reflects 
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the north-northeast trend of faulting indentified in two studies in the vicinity of Rancho Drive 
(Report Title Codes 4 and 14). These trapezoids, or polygons, are presented on a separate 
GIS layer, or overlay, in the GIS database that accompanies this report. 

It should be noted that our approach to property clearance is necessarily generalized, and is 
presented as a starting point for the City to make educated decisions regarding clearance of 
properties of fault rupture hazard. Our approach is not intended to provide a blanket clearance 
of properties. Rather, it is intended that the findings of this study, and in particular the "cleared" 
polygons presented therein , are to be used in concert with the engineering geologic judgment 
of practicing consulting geologists in the study of any given parcel. It should also be noted that 
the following assumptions were made as part of our approach to property clearance: 

• "Cleared" zones are drawn around all trenches, except where building exclusion zones 
are already established by the consultant around trenches in which faulting was 
encountered. In the case of trench ID#45 (Report Title Code 11), in which a fault was 
observed, no building exclusion zone was established by the consultant. We placed 
cleared polygons around those portions of the trench set back 50 feet perpendicular 
from either side of the fault. 

• No "cleared" polygons were drawn around trenches for the two investigations on the 
south side of First Street (Report Title Codes 1 and 13). Faulting was identified in 
Report 1, but was disputed in Report 13. 

• A "cleared" zone does not indicate City or State approval. Many of the studies we 
reviewed did not include proof of either City approval or State review. 

• Some trenches caved during or soon after excavation, in some cases prohibiting logging 
of the trench in detail. Caved trenches are so described in the notes section of the 
attribute table for the trench in question. In some cases, these caved trenches were 
used by the consultant to clear the site of fault rupture hazard. "Cleared" polygons are 
drawn for these caved trenches regardless of the caving conditions encountered. 
However, we have assigned a "low" confidence rating in the attribute table of each 
caved trench. 

CONCLUSIONS AND RECOMMENDATIONS 

Based on the compilation work conducted as part of this study, and our generalized approach 
to property clearance, we suggest that a select portion of the downtown assessment area 
presents a likely candidate for blanket clearance of multiple properties of fault rupture hazard . 
This target area is roughly bounded by the State-mapped trace of the East Branch Calaveras 
fault on the east, the western edge of the East Branch Calaveras EFZ boundary on the west, 
Fourth Street on the north, and Sixth Street on the south. The closely-spaced distribution of 
exploratory trenches and associated "cleared" polygons in this area makes the probability of a 
through-going fault in this area highly unlikely. While there are some narrow gaps between 
trenches and cleared areas, the probability that a fault passes through all of them is judged to 
be low. We preliminarily suggest that this area be considered as potential ground that could be 
cleared of fault rupture hazard with little or no further exploratory trenching. 

The area west of the CGS-mapped fault trace between Sixth and South streets also has a 
closely-spaced distribution of trenches and associated "cleared" polygons, making it another 
likely candidate for property clearance. We also suggest that the adjacent trenches and 
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associated "cleared" polygons at Fremont Way and San Benito Street could be linked to form a 
larger area of "cleared" ground (Report Title Code 6). 

One of the best opportunities to efficiently and strategically clear additional ground in the 
downtown area is present along Fifth Street, which passes directly through the aforementioned 
target area. Between San Benito Street and East Street, nearly half of the block along Fifth 
Street has been trenched, with no fault found (Applied Soil Mechanics, 1991 : Report Title Code 
7). Between East and Sally Street, a significant portion of the block was recently trenched for 
the City of Hollister Fire Station No. 1 project (Earth Systems Pacific, 201 O; Report Title Code 
16) with no faulting identified. Supplemental trenching between these two studies across East 
Street would have the potential to clear nearly two thirds of the width of the East Branch 
Calaveras EFZ along Fifth Street with continuous trench. 

We look forward to discussing these and other potential strategies for clearance of downtown 
Hollister with you in the near future. 

If you have any questions, please contact us. 

Sincerely, 

PACIFIC GEOTECHNICAL ENGINEERING 

~~g 
d n Feltman 
CEG #2530 
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CITY OF HOLLISTER 
375 flFTH • HOLLISTER, CA 95023-3876 

May 24, 2012 

Mr. Bill Bryant 
Office of the State Geologist 
California Geological Survey 
801 K Street, MS 12-30 
Sacramento, CA 95814 

Subject: Cumulative Assessment of Fault Hazard Data in Downtown Hollister 

Dear Mr. Bryant, 

Thank you for meeting with Clint Quilter, John Feltman, Mary Paxton and I last June to discuss 
the preliminary findings of the assessment of prior fault hazard studies in Downtown Hollister. 
Enclosed is a copy of the 'Cumulative Assessment of the Fault Hazard Data in Downtown 
Hollister' prepared by Pacific Geotecbnical Engineering. 

At our meeting, we discussed the possibility of conducting cone pentameter tests to gain a better 
understanding of the depth of the aggregate layer in the downtown area in the Alquist Priolo 
Earthquake Fault Zone for the East Branch of the Calaveras Fault. The City of Hollister 
Redevelopment Agency approved a contract to fund the testing but in short the Hollister RDA 
was unable to proceed with the contract due to the logistical obstacles related to legislation 
passed at the end of June (the Dissolution Act and the Voluntary Program Act), the ensuing 
lawsuit that resulted in an August 2011 Supreme Court stay on pursuing contracts and a 
December 2011 ruling that has resulted in the dissolution of redevelopment agencies on February 
1, 2012. For this reason, the report does not include the cone pentameter tests. The City of 
Hollister will continue to seek other sources of funding for the tests. In the meantime, the City 
is still interested in exploring a method to clear some properties in compliance with the Alquist 
Priolo Earthquake Fault Zoning Act based on the previous fault hazard investigations. We 
would like to schedule a meeting to discuss the enclosed report with you. Could you please call 
or e-mail you when you have had an opportunity to review the report and your schedule with 
possible dates that you would be available to meet? My e-mail address is 
bill.avera@hollister.ca.gov. I can also be reached by telephone at (831) 636-4360. 

City Attorney 
xl4 

City Clerk 
xl6 

City Manager 
xi I 

Finance 
x27 

Administrative 
Services xl 2 

Telephone (83 I) 636-4300 • Fax (83 I) 636-43 10 

Personnel 
x24 
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Development Services Director 
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John Feltman, Pacific Geotechnical Engineering 
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375 ffFTH • HOLLISTER, CA 95023-3876 

December 20, 2012 

Mr. Bill Bryant 
Office of the State Geologist 
California Geological Survey 
801 K Street, MS 12-30 
Sacramento, CA 95814 

Subject: 1991 Geologic Reports for City of Hollister in Downtown Hollister, San 
Benito County, California 

Dear Mr. Bryant: 

Earlier this year, the City of Hollister forwarded a Cumulative Assessment of Fault 
Hazard Data in Downtown Hollister, 2012 prepared by Pacific Geotechnical 
Engineering. The Pacific Geotechnical Consulting cumulative assessment noted 
that some of the surface fault hazard investigations that were part of a 1991 
Surface Fault Hazard Investigations had not been filed with the Office of the State 
Geologist. It has come to our attention that the following 1991 Geologic Fault 
hazard investigations were not filed with the State Geologist: 

1. Applied Soil Mechanics Incorporated, Fault Study, 335 Poletti Property. City 
of Hollister, File Number A0-2279-S1, June 1991 

2. Applied Soil Mechanics Incorporated, Fault Study Sites 1, 3-6 and 10, City 
of Hollister, File Number A0-2280-S1, June 1991 

3. Applied Soil Mechanics Incorporated, Fault Study Building Sites 7 and 8, 
Bruhn and Peterson Properties 515, 525 and 530 San Benito Street, City of 
Hollister, File Number A0-2281-S1 , July 1991 

4. Applied Soil Mechanics Incorporated, Fault Study Building Site 9, 
Showcase Theatre, City of Hollister, File Number A0-2282-S1, July 1991 

5. Applied Soil Mechanics Incorporated, Fault Study "600-block" Properties SE 
Corner of Sixth & San Benito Street, File Number A0-2323-S1 , July 1991 

Last Spring staff located information related to 1991 Downtown Fault Hazard 
Investigations that was not incorporated into the Pacific Geotechnical Report. 
A request for additional information and peer review acceptance letter for the 
surface fault hazard investigations of the Poletti Property and Sites 1, 3-6 and 10 
is enclosed as Attachment 1. The City of Hollister is now submitting the 

City Attorney 
x l4 

City Clerk 
x l6 

City Manager 
x i 1 

Finance 
x27 

Administrative 
Services x l2 

Telephone (83 I) 636-4300 • Fax (83 1) 636-4310 

Personnel 
x24 
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City of Hollister 1991 Downtown Fault Hazard Investigations 
Page 2 of 3 

Downtown Hollister 1991 fault studies for Site 2, the Poletti Property and Sites 3-6 
and 10 and the peer review in compliance Section 3603 of Article 3 Policies and 
Criteria of the State Mining and Geology Board with Reference to the Alquist
Priolo Earthquake Fault Zoning Act. The peer review letter in Attachment 1 
explains that a planned surface fault investigation was not conducted on Site 1 
because it was determined that 1991 trenching excavated to the east and south 
cleared the property. The City of Hollister does not have evidence that a request 
for a waiver was filed in compliance with Section 2623 of the Act for Site 1 . 
Consequently, this submittal is not intended to cover Site 1. 

Staff did not locate evidence of a formal peer review acceptance letter of the 
Downtown Hollister 1991 surface fault hazard investigations for Buildings Sites 7 
and 8 (Bruhn and Peterson properties, Site 9 (Showcase Theatre) and the "600" 
Block properties. However the City maintains there is substantial evidence in 
Attachments 2 through 5 to this letter that the peer review geologist, John 
Kingsley, reviewed and accepted the surface fault hazard investigations for the 
properties. 

Attachment 2: A July 30, 1991 draft proposed scope of work prepared by John 
Kingsley to conduct supplemental geologic work with an objective to redefine the 
Alquist-Priolo Zone along the east branch of the Calaveras fault in downtown 
Hollister. 

Attachment 3: January 1992 Transmittal to the Redevelopment Agency Board for 
a presentation by Applied Soils Mechanics and John Kingsley of the findings from 
the Downtown Surface Fault Investigation. The memorandum states there was 
"No evidence of active faulting observed in the exploratory trenches". 

Attachment 4: Minutes to the January 1992 Redevelopment Agency meeting. 

Attachment 5: A 1994 proposal for peer review by John Kingsley and a proposal 
from Earth Systems Consulting (formerly Applied Soils Mechanics) to conduct a 
Phase 2 geologic study of downtown Hollister to clear additional properties. The 
proposal includes a map of a large geographic area in Downtown Hollister where 
there was consensus that the 1991 fault studies provided evidence that there is 
not a risk of surface fault rupture. 

The City of Hollister is now submitting the fault studies for Sites 7, 8 and 9 and the 
"600 Block" properties in compliance with Section 3603 of Article 3 Policies and 
Criteria of the State Mining and Geology Board with Reference to the Alquist
Priolo Earthquake Fault Zoning Act. 

The City of Hollister is requesting a written determination acknowledging that the 
reports for Sites 1 , 3-10 have been filed. If you have any questions or comments 
please contact me at 831-636-4316 Ext.16 or mary.paxton@hollister.ca.gov. 
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Hours of operation are Monday through Thursday 8:00 a.m. to 12:00 p.m. and 
1 :00 p.m. to 5:00 p.m. 

l re , /!d-
illiam B. Avera 

Development Services Director 

Cc: City Manager, Clint Quilter 
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Hugh Riley 
City Manager 
City of Ho Ulster 
315 Plfth St 
Holllater, Ca. 9j021 

Dear Mr. Rile)', 

ATTACHMENT 1 

KINGSLEY ASSOCIATES 
Geologists & Geohydrologlsls 

1595 Josselyn Canyon Aoad 
Monterey, CA 93940 

'108 373 0909 

luJy 12, 1991 

l receatJy rovlowed the Fault Study(sitn J,3·6 and JO) submitted to lhe City of Hollister by Appli«t 

Soll Moohanlc&: Md suggutod rome ,evlslons for the final report. I judge the final r~ort is coJDplcte Md 

muts the objectives of the Alquist-P1i.olo 1eq11iremenls for properUes the IRYH11,11ated wilb die exoeption of 

site 1. I discussed this omission with the Applied geologists, Lew Rosenberg &J'ill Rick Gorman, Thoy agreed 

the write an addendum pre.1enlllJ8 the rationale for 11ot trenching this site. 

The inlerpretalion by Rick Oorrnan is Hlish.clory Ir the ttend of the Calaveras fault is condstent with 

the now known fault iuform1tion aecured from the trench studies completed to date. The lrace of the east 

branch of the Calaveras fault, u rollpped by the California Division or Mines and Goology in the city, lies: 

about one blocl'. easl of silo 1. 

If the city seeb to eliminato andlot modi(y Ibo Alqulst-Priolo Special Studies ZQne up lo Park Hill, I 

suuest a trench Ions enough to satisfy the Slate. This additional trench, sited on Tblrd street, sbould supply 

adequate ge,ologicat data to detail both site 1 and extend the fault data to the- norlhernmost edgo of the

bulldable 1rea i.n lOWII, 

Al you are aware, I reviewed the geology in each lreneh with the Applied geologists while the 

ttenehes were <>pen. I stale wilh certainty that no evidence for faulting was observed in any of lhe trenche5 

Included ln this report. 

!Clhn Kingsley 

Certification number 2987 

cc: Chris Reyes 

Lew Rosenberg 

Rick Gorman 
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ATTACHMENT 1 

APPLIED SOIL NfCHANICS A00£N{)l/N LETTER 

File No. A0-2280-Sl 

City of Hollister Redevelopment Agency 
375 Fifth Street 
Holllster, CA 95023 

Attention: 

Subject: 

Mr. Hugh Riley, City Manager 

Sites 1, 3-6, and 10: 
City of Holllsler, California 

July 10, 1991 

ADDENDUM LBTIBR TO FAULT STUDY DATBDJUNE 12, 1991 

Gentlemen: 

At tho requ'8t of tho Ro viewing Geologist, Mr. John KJngsley, we have wrl«en this addendum 
letter to the Fault Study for the subject properties. Mr. KJngsley asked that we explain our 
ralionale for not ITenchfng Site 1 (1.0.0.F ood Capulo Printing Duilding) of the downtown fault 
study. The following comments explain our basfs for lhis decislon. 

In our proposal, we originally planned on trenching Site 1. An e)lp}oratory trench was not 
excavaled on or adjacent to Sile 1 ~ part of this study. However, additional trenches were 
e,cavaled during lhe downtown fault study (BT-5 on Site 2, ET-5 on Site JO, and ET-5 and ET -6 
on Site 8). The addlttonal exposures provided by these trenches revealed no indication of faulting. 
In addltion1 Terratech&c.a.vated two exploratory trenches in 1985 on lhe J.C. Penney property 
which borders lhe east stdeof Site 1, Terratech reported noindicalion of faulting in these trenches. 

Considering the north-northwest strike of the East Branch of the Calaveras fault, evidence of 
Caul~ng extended acros.s Site l would have been obsotved in lhe above mentioned trenches 
excavated as part of thi"tudy and Torratech's 1985 study. Based on the data gathered In this 
study and lhe known structure in the area, itis unlikely that an active fault trace crosses Site 1. 

Sincerely, 

APPLIED SOIL MECHANICS, INC. 

Written by: 

Lewis Rosenberg 
Projecl Geologist 

Copies: 1 to Addressee 
1 lo City of Hollisler Redevelopment Agency 

Reviewed by: 

Richard T. Goll!lan, C.E.G. 1325 
Consulting Geologist 
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PRAFT 
) 

Hugh Riley 
City Manager 
City of Hollister 
37SF1ftb St 
Hollister, ca. 95023 

Dear Mr. Riley, 

ATIACHMENT2 

KINGSLEY ASSOCIATES 
Oeologi,11 & Oeobyclrologllll 

U9S IDffel)'Q C.Oyoo Road 
Mont .. y, CA 93940 

408 3730909 

July 30, 1991 

This letter with !be attached map is !be suggested proposal for addittonal geologic work in !be city 

of Hollister. lbe objective of the Investigation ls to redefine the Alqulst-Priolo Zone aloog the east 

branch of the Calaveras fault In the downtown area. 

) SCOPE OF WORK: 

1. Research and evaluate past literature and consultant reports. 

Z. Obtain, analyze, and plot water well data from local drillers, Department of Water 

Resources, and U.S. Bureau of Reclamatton files to fdenttfy the waler table and ''blue clay" depths 

on either side of the west and east branches of the caiaveras fault rone. 

3. Drlll 14 core boles along the proposed profile lines (attached map) with conttnuous cores to 

a minimum of30 feet in order to produce a strattgraphlc subsurface structure cross-section. The 

core boles should be measured using electdc reslsttvlty and/or gamma geophysical logs for 

comparison wllh the cores and correlation across the fault zone. Each bole should be cased wllh 

slotted P.V.C., gravel packed and completed with a locked Christy box. lbe core boles are then 

available for future monltodng actl\'itles. The cores should be preserved and stored by the city for 

future study. Laboratory testing of the core samples ls not required to meet the objeclive of this 

lnvesligatton. 
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ATTACHMENT 2 

IDMFT 

4. One initial trench is required to evaluate the Callfurnla Department of Mines and Geology 

mapped trace of the east branch on the South Street east of the Intersection of South and Sally 

streets (See attached map). This trench is crllical because it will cross a break in slope which is 

interpreted as a fault scarp along the east branch. Addit!onal trenches can be located from the 

results of the core hole program. 

Hugh, this investigation should stand on ita own two feet aod not rely on previous, unverifiable 

consultant reports or projected fanlt locationa (trendology). Also, the trenches should be covered 

and left available for inspection by other geologists studying the extended Hollister area for about a 

week after the conlmcted consultant's trench-logging and Interpretation is completed. 

If you have any questions or comments about this please contact me. 

Sincerely, 

~JI<~ 
I 
John Kingsley 

Regis!Bred Geologist 

Cert. No. 2987 
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ATTACHMENT 3 

NENORA~DUY. 

IJAT[: Jenu8ry 15, 1992 

TO: Honorable Cheirman end Ne~bers 
Hollister kecievelopMen~ Agency 

FROM: Chr iatopher Reyee, Recieveloprnenl Pro'Elra,, 

APPROVED: 

SUBJECT: 

Executive Director 

Presentetion of Final Report on Downtown 
Geolo~~c Fault Progrem 

Agency Sta££, Applied Soil Hechenice and th& City~a contract 
9eologiat want to brief the Agency on the finel results of the 
downtown geologic trenching progra~. 

The purpoae of the preeentetion ie to euaMerize the co~pleted 
downtown trenching prograM reviewing the purpose, Methods 0£ 
atudy, concluaione, end recoMMendetiona. The audio visual 
presentation will cover the £allowing: 

1. Introduction 

2. Alquiat Priolo Act o! 1972 

3. Regional Geology 

a. Active end Potentially Active Faults in the Holliater 
Area 

b. Geologic Hezerda in erees 0£ Active Faulting 

• Fault Rupture 
• Strong Ground Shaking 
• Ligue£action 
• Landslides 

4. Nathods of Study 

a. Geologic literature review 
b. Aerial photograph intarpretaion 
c. Exploratory trenching 
d. Radiocarbon dating of strata 

S. Conclusions 

e. No evidence 0£ active £eulting observed in the explora
tory trenches. 

b. Radiocarbon dating shows that strata ere 3,000 to 18,000 
yeara old 

c. Horizontally continuous, £let-lying strata 
d. Fault £-rectures do not o££set atrat8 
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F<eport. t.C> k~oeveJ.op111ent 11.gency 
he: F i.na.i. Report. on t101o.1nt.01,,1r, 

Geolo91c FouJt Progran, 
Pe,;:it- ;r 

6, R&com~endat1ons 

ATTACHMENT 3 

a. St.ructuree. should be engineered to :reeiet strong ground 
she king 

b. LJ.que:hction and ground e1:ttle111ent pottrnt.i.&l should be: 
investigated one eite-epec1:£1c bea1a 

c. Future studies along the East branch o:£ the Calaveras 
:fault 

l, City can ua~ r~eulte 0£ downtown study for other 
nearby sites and possibly waive trenching st some 
locations 

2, Additional studies on the east side of downtown to 
inveatigete "scarp-like"' fee.turee crossing Hawkins, 
Sally, and Hazel Street.a. 

7. Future Activities 

1, Receive report £ro~ Redevelop~ent Progre~ Manager Reyes, 

2. Receive presentation £ro~ Applied Sojl Mechanics and John 
Kingelay. 
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) ATTACHMENT 3 

~ Earth Systems Consultants 
~ Northern Callfornla 

file No. A0·2279·S I 
File No. A0-2280-S I 
File No. A0-2281-SI 
File No. A0-2282-SI 
File No. A0-2323-S I 

Hollister Redevelopmem Agency 
City HaJJ 
3 75 Fifth Street 
Hollister, California 95023 

Atteotioo: 

Subject: 

Mr. Chris Reyes 
Program Man98er 

<kneral Outline Co,· Fault Study Presentation 

Dear Mr. Reyes: 

Applled Soll Mechanlos Dlvlalon 

400 Paik Center Drive. Suilo 7 
Holllstc,, CA 95023 

(400) 637-2133 
FAX (408) 637·0510 

January 14, 1992 

Wo are pleased to Yubmit herein a outline of our upcoming presentation to be conducted at the 

upcoming HoUistet City Council meeting to be held on J11nuary 21, 1992. This outline is based on 
the discussions with you, Mr. Hugh Riley, aad work completed to Ibis date by our firm. The 

purpose of this outline is to summarize the completed downtown trenching program relative to the 

purpose, methods of study,.conclusion.s, and recommendations. Our presentation will cover the . 

following topics. 

I. Introduction 

2 . Alquist Priolo Act of 1972 

3 . Regional Geology 

a. Active and Poientially Active Faults in thew Hollistei- Area 

b. Geologic Hazards in areas of Active Faulting 
• Fault Rupture 

• Strong Ground Shaking 

• Liquefaction 

• Landslides 
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File No. A0-2279-Sl 
File No. A0-2280-S I 
File No. A0-2281-SI 
File No. A0-2282-Sl 
File No. A0-2323-S I 

4. Methods of Study 

5. Conclusions 

6. Recommendations 

7. Puture Studies 

ATTACHMENT 3 
January 14, 1992 

If you have any questions regarding this letter, or time schedules, please do not hesitate to call at 
637-2133. 

Sincerely, 

EARTH SYSTEMS CONSULTANTS 
NORTHERN CALIFORNIA, INC. 

Ori.an Papurello 
Staff Geologisf '-

/. ---,__j ' -- _ _) /, . 
1/ ,._J;,,--r__.,,l ,.__)~~)-U.-'1./-(;,~ · ..-, 

Copies: 2 to Addressee 

2 2 
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ATTACHMENT 4 

CALL TO ORDER: 

CITY OF HOLLISTER 
REDEVELOPMEN! AGENCY 

REGULAR MEETING - MINUTES 

JANUARY 21, 1992 

The regular meeting of the Hollister Redevelopment Agency was called to 
order on January 21, 1992 by Chairman Hallberg at 9:55 p.m. in the City 

Council Chambers. 

ROLL CALL: Roll was answered as follows: 

PRESENT: Agency Hembers Idsh, Escover, Kuckenbaker, Camacho-Light, 
Chairman Hallberg, Executive Director Riley, Secretary l'idd, 

ABSENT: None. 

VERIFICATION OF AGENDA POSTING: 

The Agenda for the. City of Hollister Redevelopment Agency Meeting of 
January 21, 1992 was posted at the San Benito County Library on January 
17, 1992, at 2:26 p,m, per Government Code Section 54954.2 . 

.ADDITION TO TRE AGENDA: 

Agency Member Camacho-Light moved to add to the Rgt"rnda as an item that 
arose after the agenda was posted item #4, Request for Rental Assistance 
Commitment - Prospect Villa III Apartments. Motion seconded by Agency 
Member Kuckenbaker and carried by a q-1 vote, Agency Member Escover No. 

l. Minutes of January 6, 1992. 

(a) Agency Member Kuckenbaker moved to approve the minutes as submit 
Notion secondC!d by Agency Member Camacho-Light and carried by 
unanimous vote. 

2, Warrant Register. 

(a) Agency Member Kuckenbaker moved to ratify and approve warrnnt 
register dated January 9, 1992 in the amount of $172,001.30, 
Motion seconded by Agency Member Camacho-Light: and canied by 
unanimous vote. 

3. Fillal Report on Downtown Geologic Fault Program. 

(a) Report of January 15, 1992, Presentation of 1''irrn1 Report on Down 
town Geologic Fault Program, received from Redevelopment Program 

Manager Reyes. 

Agency Nember Escover absent as of 10:05 p.m. 
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(b) Slide presentation macle by App.lied Soil Mechanics and John 
Kingsley, 

(c) Agency Member Irish moved to receive the presentation from Applied 
Soil Mechanics and John Kingsley, Motion seconded by Agency Member 
Camacho-1.ight and carried by a 4-0 vote, Agency Member Escover 
absent. 

4. Request for Rental Assistance Committment, Prospect Villa III Apartments. 

(a) Report of January 21, 1992, Request for Rental Assistance Commitment 
- Prospect Villa III Apartments, received from Executive Director 
Riley. 

(b) Agency Member Kuc.kenbaker moved to authorize. a letter of commitment 
which makes it clear that funds would not be available until after 
July 1 1 1992 for Private Rental Assistance for Hollister Prospect 
Villa III Apartments. Motion seconded by Agency Member Cnmacho
Light and carried by a 4-0 vote, Agency Member Escover absent. 

There being no furth'er business to come before the Hollister Redevelopment 
Agency, the meeting was adjourned at 11:02 p.m. by motion of Agency Member 
Camacho-Light, Motion secondecl by Agency Member Kuckenbaker and carried 
by a 4-0 vote, Agency Member Escover absent. 

Respectfully submitted, 

I 

Margaret L. Pidd 
Agency Secretary 

I 
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ATTACHMENT 5 

PROPOSAL FOR 
ENGINEERING GEOLOGY SERVICES 

and 
GEOLOGIC FAULT TRENCHING 

for 

THE CITY OF HOLLISTER 
HOLLISTER REDEVELOPMENT AGENCY 

HOLLISTER, CALIFORNIA 

submitted by 

EARTH SYS'fEMS CONSUJ,TANTS 
NORTHERN CALIFORNIA 

JULY 15, 1994 

Copyright© Earth Systems Consullanl.s Nmthcrn California 
All Ri.ghL~ Reserved 
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ATTACHMENT 5 

0 Earth Systems Consultants Northern California 
A fMIJIOtt of TM Etllh $ytl019.I Qfoup 

400 Park Center Drive Ste. 7 • HoHister, CA 95023 • (408) 637·2133 • FAX (408) 637-0510 

July l 5, 1994 

Hollister Rcdcvclopmcm Agency 
Atm: Mr. Barry Johnson, Program Manager 
375 Fifih Street 
Hollister, CA 95023 

SUBJECT: Proposal for a Geologic Fault Summary Report and Additional Fault 
Trenching 

Dear Mr. Johnson: 

Earth Systems Consultants Northern California is pleased to submit this proposal to provide 

.:ngineering geology services for the Cily of Hollister. We understand that the City of Hollister 

wishes to fun her define the 1racc of 1he East Branch of the Calaveras Faull with rcspcc1 10 the area~ 

slated for future redevelopment. We arc proposing a 1wo-fold approach for this project. The first 

phase will be 10 consolidate the ex isling repons prepared by lhis finn for lhc properties cxlending 

from Fremont Way to South Street. This will aid in achieving the City's objective of having one 

reference document that addresses existing information regarding the fault's impact upon the 

redevelopment area. The second phase will be to perform additional investigative work to 

determine if the fault is present within distances thal would affect the remaining redevelopment 

areas. 

The proposed project team will be the same as that assigned to lhe earlier phases of lhe work. As 

they arc already familiar with the area, the geologic features, and the background of lhe projecl, we 

reel that we can provide efl1cic1\t aiut cost-effective services for U1ese phases of Ute project. 

Thank )'OU for your consideration of our firm for this project. We trust that 1his proposal 

adequately presents our capabilities, proposed approach, and our interest in lhc project. Please feel 

free 10 contact the undersigned if you have any questions or if we can be of service in any way. 

Sincerely, 

EARTH S\'ST£MS CONSULTANTS 
NORTHERN CALIFORNIA 

~ i.~ ,v.p. 
Craig S. Hill, Vice Presiden1 

D,1<:. No.: 9~ 0(,.007.PRP 
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SECTION 1 

BACKGROUND 
AND PROJECT 
APPROACH 

Phm·e I will co11sist of a 

geologic fault summary 

report, Phase ll will 

consist of performing a 

fault im1estigati011. 

Hollister 
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ATTACHMENT 5 

·111c Calaveras Faull is an active faulL that cxtcntls through the 
City of Hollister, California. As part of the State fauh 
evaluation program, the California Division of Mines and 
Geology (CDMG) defined the East Branch of the Calaveras 
Faull as sufficiently active and well-defined to be included 
within an Earthquake Fault Zone (formerly known as an 
Alquist-Priolo Special Studies Zone). State law prohibits 
constiuction of habitable buildings within 50 feel of an aclive 
fault. To determine if the fault crosses within 50 feel of a 
proposed building site, exploratory trenches arc generally 
excavated within the proposed building site (and extending 50 
feet beyond the building footprint) under the supervision of an 
engineering geologist experienced in fault invcsligation. Our 
firm, Earth Systems Consultants (formerly Applied Soil 
Mechanics), has conducted several s\lch investigations for Lhc 
Hollister Redevelopment Agency. These included properties 
extending from Fremont Way to South S1reet. In the areas 
investigated for Lhc City, no traces of the faull were found. 

Based upon our meeting with the City of May 20, 1994. we 
understand that the City wishes to fur1hcr define the aace of 
the fault with respect to the areas slated for redevelopment. As 
separate rcpons were issued for each of the propenies 
previously investigated by this firm, the first phase of our 
work would involve compiling the information imo a single 
report that specifically addresses the impact of the fault's 
presence (or absence) on the proposed redevelopment areas_ 
This compilalion of exisling infonnation will be augmented by 
prohablislie analysis of significant faul!s located within a 100-
mile radius of the City of Hollister. The second phase \'>1ould 
be to conduct further physical exploration of the remaining 
redevelopment areas to detem1ine if the presence of the fault 
will affect redevelopment plans. 

The same project 1eam that performed the earlier invesl.igat1ons 
will be assigned to this project. The team will be led by 
Richard Gorman, chief geologist. and Craig Hill. project 
engineer. Field support will be provided by staff geologists 
Brian Papurello and Craig Haiwood. 
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PROPOSED 
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ATTACHMENT 5 

Phase 1: Geologic Fault Summary Report 

The previ@s fault study reporLS will be reviewed and the 
information will be summarized into a single report. The 
report will include discussions of regional geology, local 
geology, and seismicily. The significant faulLS located within a 
100-mile radius of the City of Hollister will be listed, included 
with their activity levels and their significant structural 
characteristics. The faulls will be analyzed using a computer 
program to estimate their maximum 1>robable ground 
accelerations. A probabilistic ea1thquake analysis will also be 
performed. Based upon the results of the analysis and the 
information contained in the earlier reports, conclusions will be 
developed with respect to the impact of seismic activity upon 
the City of Hollisler's redevelopment area. If possible, zones 
within the redevelopment that should be considered as 
excluded from the Earthquake Fault Hazard Zone will be 
established. Figure l presents the areas where the presence of 
faulting has been cleared. These areas are hased on the 
previous fault investigations. 

Phase ll: Geologic Fault Investigation 

As only a pm1ion of the City's redevelopment area located 
within the Earlhquakc Hazard Zeme has been investigated, 
additional subsurface exploration will be necessaty to assess 
the fault's impact upon the remaining areas. We estimate that 
four fault trenches lotaling approximately I ,CXX) lineal feet will 
be required. The depths of the trenches will be about 15 feet 
below street elevation. The proposed U'eni;;h localions arc 
shown on Figure 1. 

The trenching will be conducted under the supervision of a 
registered engineering geologist, who will log the materials 
and structural elemems encountered in lhe lrench and evaluate 
the trench for evidence of the faulting. It will be the 
resposibility of the City of Hollister to provide a dump truck 
and driver to haul away and dispose of the trench spoils du1ing 
trench excavation operations. This proposal also assumes that 
the City or Hollister will also provided an addilional 
laboror/trcnch spotter to aid in the trenching operations and 
general site safety. Following completion of the evaluation, 
t11e trenches will be backfilled with slurry (a two-sack grout 
mix), or a controlled density backfill, to finish subgrarJc 
elevation. Placement of aggregc1te base and repaving of the 
street will be the responsibility of the City of Hollister. 
Backfill material will be supplied by San Benito Supply, and 
this proposal assumes thal the backfill supplier will invoice 1l1c 
City of IJollistcr directly for backfill material costs. 
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A report will be prepared that discusses the findings or the 
fault investigation, Based upon the results of the investigation, 
conclusions will be developed with 1espect to the presence or 
absence of the fault in the redevelopment area. If possible, 
zones within this portion of the redevelopment that should he 
considered as excluded from 1hc Earthquake rault Hazard 
Z.One will be established. 
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Earlh Systems Consullanls has been operating since 1969 and 
has a geographic distribution Lhat spans the State of California. 
This structure allows us to integrate the advantages of local 
knowledge of geoteclrnical and geologic conditions, with the 
broad base of professional and technical personnel available 
through a large consulting organization. As Earth Systems 
Consultants includes affilialed divisions of similar structure 
and expertise, the needs of a parlicular project can be fully 
addressed from project inception through completion of 
construc1ion, regardless of its location. Each inves1iga1ion is 
conducted under lhc direct supervision of a registered engineer 
or geologist. This degree of involvement allows us to 
thoroughly address the aspects of a project at the early critical 
stages. Assessment of the potential for hazardous substances 
can be combined wilh evaJuations of geotcchnic"l and geologic 
aspects, thus providing a complelc evaluation of the site. 

We were selected by the State of California Department of 
Transportation as their District 5 (San Luis Obispo, San 
Benito, Santa Barbara, Monterey, antl Kern Coumics) 
geotechnical and materials testing consultant. The California 
Office of Project Development and Management also selected 
us as their geotechnical consultant for the Central Coast 
region. Both of these contrans were recently renewed due to 
these agencies' high level of satisfaction with our sen·ices. 
We were also selected by 1he State of California to perfom1 
geologic sludies and prchminary environmcn1al site 
assessments for the Slate Water Project. Both GTE MobilncL 
and MCI Communications selected us to perfonn gcotcdmical 
engineering investigations for sites across the State of 
California. 

Our laboratOJies have t.he capacily to perfonn hundreds of tests 
upon soils, concrete, asphalt, steel. masonry, and other 
building materials. Tests are conducted by trained technicians 
in strict accordance with ASTM, Caltrans, and other 
appropriate laboratory standards. We have mobile laboratory 
equipment for fill control services and for concrete sampling, 
curing (tank and fog room), compression testing, and asphalt 
concrete testing. Our laboratories have been cc11ificd by the 
Army Corps of Engineers (Sacramento Dislricl), Office of the 
State Architect (OSA) and Concrete and Cement Reference 
Laboratory (CCRL). Our laboratories are inspected annually, 
and the calibrations arc traceable lo the National Bureau of 
Standards . 
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Eanh Syslcrns Consultants has consistcnlly µrovided quality 
gcotcchnical, geological and environmental services for 
projecls such as dams, highways, bridges, airporL<;, military 
installations, hospitals, educational facilities, and single and 
multi-family residential developments throughout California. 
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Richard T. Gorman is the chief geologist with the firm and 
is a registered geologist and a certified engineering geologisL. 
He is experienced in all phases of engineering geology from 
project inception, field investigation, dala analysis, to final 
compilation and issuance of lhe completed report, as well as 
post-study consullation. He has conducted numerous large 
scale geologic investigations both with Earth Systems and in 
ttis previous position wilh Irvine/Highland Soil Engineering of 
Riverside and Jrvinc, California. These investigations have 
involved major site specific studies of seismicily, geologic 
hazard, landslides, faults, and coastal bluff retreat. Mr. 
Gorman is responsible for developing and conducting field 
investigations, document research, and report preparation_ 
His education consists of a Ilachelor of Science degree m 
Geology obtained from California Polytechnic State 
University, Pomona, California and he is presently a member 
of the Association of Engineering Geologists and the Geologic 
Society of America. He also was the senior geologist for the 
previous fault investigation for the City of Hollister. 

Craig S. Hill Craig Hill is a registered civil engineer and 
manager of Earth Systems Consultants Hollister office. Mr. 
Hill specializes in pre-consuuction geotcchnical investigations 
and site assessments. He obtained his B.S. degree in Civil 
Engineering from California Polytechnic State University in 
San Luis Obispo, California. His project e;,;periencc in the 
Hollister area includes a geotechnical engineering study for the 
Downtown Parking Structure. a four-story parking garage 
located within an Eanhquakc Studies Zone; a geolechnical 
engineering smdy for lhc Hollister Areawide Sewer Project: 
and a geotechnieal engineering study for the Cienega Road 
Realignment. This lase project involved evaluation of slope 
stability, pavement design, and drainage facilities. Mr. Hill is 
a member of the American Society of Civil Engineers and the 
Post Tensioning 1nstitutc . 
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staff geologist 
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llrian Paparello Mr. Papurello's assignment for lhis 
project will be staff geologist. Mr. Papurcllo has been a staff 
geologist with Earth Systems Consultants since 1990. His 
work includes assiscing in geologic and geotechnical 
engineering investigations, including logging of soils during 
trenching and drilling operations; fault investigations; 
evaluation of slope stability; field inspection during 
consttuclion operations; observation and testing dtuing grading 
projects: and inspection of rip-rap placement for creek 
realignment and seawall projects. He obtained a Dachelor of 
Science degree in geology from San Diego State University. 
He also assisted in the previous faull investigations for the City 
of Hollister as a staff geologist and project coordinator. 

Craig S. Harwood will also be a staff geologist for this 
project. Mr. Harwood has served as a staff geologist on a 
number of projects since joining Earth Systems Consultants in 
1989. His projects have involved geologic hazard assessment, 
landslide and fault evaluation, and distressed residence 
cvaluatiou. Most recently, he worked on several earthquake 
distressed sites in Santa Cruz County. Mr. Harwood obtained 
his Bachelor of Science degree in geological sciences from the 
Umvcrsity of California, Santa Cruz. He participated in 
geologic field mapping in Oregon and Nevada for the U.S. 
Geological Survey, and has co-authored several geologic maps 
as a result He also assisted in the previous faull investigations 
for the City of Hollister as a staff geologist. 
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SECTION 5 

FEES AND 
INSURANCE 

Hollis/Ot 
Rodovo/opmont Agoncy 

ATTACHMENT 5 

FEES 

Phase I - Geologic Fault 

Summary Report 

Phase II - Fault (Trenching) 

Investigation 

INSURANCE 

$5,100.00 

$]43,000.0(1 

Earth Svstems Consultants maintains ecncral liability 
insurancC and professional liability insurancC in the amoun1 Of 
Sl,000,000. The City of Hollis1er will be named as an 
additional insured on our general liahilily policy. 



APPENDIX A.22

AI'l'ENDI X A 

RESUMES OF THE 
PROJECT TEAM 

/lol/1sler 

nedevelopmenr Age,nc11 

ATTACHMENT 5 

Please see attached. 

Resumes of Hollister Redevelopment Agency 
Project Team 
Mr. Richard T. Gorman 
Mr. Craig S. Hill 

Mr. Brian Papurello 
Mr. Craig S. Harwood 
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ATTACHMENT 5 

RICHARDT. GORMAN, Vice Pffsictcnt 

EXPERIENCE 

March 1989 lo Presenl 
Vice President, Geology Department 
Earth Systems Consultants, Pacific Geoscience Division, San Luis Obispo, California 
Responsibilities: Manages the geology department and conducts studies involving engineering 
geology, seismicity, and hydrology. Areas of expertise include groundwater, fault hazard 
investigations, landslide analysis (including computer~gencrated slope stability analysis), seismic 
refraction analysis, and mass grading geologic inspection. 

August 1987 to March 1989 
Senior Engineering Geologist 
Buena Engineers, Inc., San Luis Obispo, California 
Responsibilities: Managed geology department and conducted studies involving cngmcering 
geology, scismicily, and hydrology. 

September 1978 to August 1987 
Project Geologist 
Irvine Soils Engineering, Irvine, Cal:ifontia 
Responsibilities: Seismic refraction analysis, percolation testing. managed geology dcparunent and 
coordinated geologic projects. Worked on projects regarding groundwater, fault hazard 
investigations, landslide investigations, gcotechnical preliminary invcsligalions and mass grading 
geologic inspections. 

July 1976 to September 1978 
Soils Technician 
Le Roy Crandall and Associates, Los Angeles, California 
Responsibilities: ln charge of grading control and inspection. 

EDUCATION 

B.S .. Gc0logy, California Polytechnic Stale University, Pomona. Californi;i, 1974 

Graduate courses in Geology, California Slate University, Los Angeles, California 

REGISTRATION AND CERTIFICATION 

CcrtHied Engincc1ing Geologist, State of California, 1986 (No. 1325) 
Registered Geologi.st, St.ate of California, 1985 (No. 4065) 
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ATTACHMENTS 

PROFESSIO"IAL AFFILIATIONS 

Member, Inland Geologic Society 
Member, Association of Engineeting Geologists 
Member, Geologic Society of America 

PROJECT EXPERIENCE 
(as head gcologisl) 

City of Hollister, faull inYcstigation 
City of Pismo Beach, bluff erosion study 

• Atascadero State Hospital, faulc investigation 
Valley Community Hospital, Phase I expansion, Santa Mari.'.l 

• General Hospital Replacement Facility, San Luis Obispo 
Cuesta College Student Center, San Luis Obispo 

• Paso Robles Public School District, va1ious schools 
• San Luis Coas1al Unified School District, va1ious schools 

California Highway Pa1rol, Arroyo Grande 
• Unocal Pipeline, Cuesta Ridge, slope stability and monito1ing 
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ATTACHMENT 5 

CRAIG HILL, Vice PrcsidcnL 

EXPERIENCE 

September 1991 lo Present 
Manager and Chief Engineer 
Earth Systems Consultants North em Califomia, Hollister. California 
Responsibilities: Manages the HoJJistcr office. As such, supervises laborato1:- ---------
construclion materials and supervises field inspectors and technicians. Authors soils. ........ ~ ........................ .....::;;;;;;; ........ ;:::::::;:;.; 
reports, develops foundation design criteria and performs foundation evaluatio r-----================== 
foundation excavations and reinforced concrete. Prepares estimates, proposals, and c <=::~~~~~~~~;;;;;;;= 

1987 to 1991 
Testing and Inspection Engineer 
Earth Systems Consultants Northern California, San Luis Obispo, California 
Responsibilities: Coordinated and supervised field and laboratory operations, .supe1vi~~~~~~~~~~; 
and soils technicians and iuspectors. Prepared cost estimates and tracked pro_j 
Ensured timely completion of construction repo1ts. 

1983 to 1987 
Project Engineer 
Buena Engineers, Inc. (p1ior lo their merger with Earlh Systems Northern California) 
Responsibilities: Provided gcotechnical engineering services for a wide range of re:========== 
commercial developments. Authored soiJs engineering rcporls which included foun c::=================== 
criterja, retaining wall design criteria, liquefaction analysis, slope slability anal 'V"'-=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=---!!!!!!!!!!!!--
capacity analysis. Designed effluent disposal systems. 

1981 to 1983 
Staff Engineer 
Buena Engineers, Inc. (ptior to their merger with Eanh Systems Northern California) 
Responsibilities: Authored soils engineering reports and project plan revicV'tiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii.iiiiii 
supervision of the project engineer. Produced cost estimates for soils engineeting i-.---------• 
and testing and inspection services. Performed dtilling operations and logged sofl pre::========== 

1979 to 1981 
Field Technician 
Buena Engineers. Inc. (p1ior lo their merger with Ea11h Systems Northern California) 
Responsibilities: Field construction inspection lesting of construction materials, p ....... ~.......,...,.... ...... """""..,....--..,,,=:J,,,,j 
construction repons. 
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ATTACHMENT 5 

CRAIG HILL, Vice President 

EXPERIENCE 

September 1991 to Present 
Manager and Chief Engineer 
Earth Systems Consultants Nonhern California, Hollister, California 
Responsibilities: Manages the I-Io11istcr office. As such, supervises laborntory testing of 
construction materials and supervises field inspectors and technicians. Authors soils engineering 
reports, develops foundation design criteria and performs foundation evaluations. Inspects 
foundation excavations and reinforced concrete. Prepares estimates, proposals, and contracts. 

1987 co 1991 
Testing and Inspection Engineer 
Earth Systems Consultants Nonhern California, San Luis Obispo, California 
Responsibilities: Coordinated and supervised field and laboratory operations, .supeiviscd male1ial.s 
and soils technicians and inspectors. Prepared cost estimates and tracked project budgets 
Ensured timely completion of construction repotts. 

1983 to 1987 
Project Engineer 
Buena Engineers, Inc. (p1ior to their merger with Earth Systems Nonhcrn California) 
Responsibilities: Provided geotechnical engineering services for c1 wide range of residential c111d 
commercial developments. Authored soils engineering reports which included foundation design 
criteria, retaining wall design criteria, liquefaction analysis, slope s(ability analysis. and pile 
capacity analysis. Designed effluent disposal systems. 

1981 to 1983 
Sterr Engineer 
Buena Engineers, Inc. (p1ior to their merger with Ea11h Systems Northern California) 
Responsibilities: Authored soils engineering reports and project plan reviews under the 
supervision of the project engineer. Produced cost estin1atcs for soils enginecnng investigations 
and testing and inspection services. Performed dtilling operations and logged soil pronlcs. 

1979 to 1981 
Field Technician 
Duena Engineers, Inc. (prior to their merger with Eanh SysLems Northern California) 
Responsibilities: Field construction inspecLion testing of construction materials, preparation of 
construction reports. 
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ATTACHMENT 5 

Resume of Mr. Craie Hill 

EDUCATION 

B.S. Civil Engineering, California Polytechnic State University, 
San Luis Obispo, California, 1981 

REGISTRATIONS AND CERTIFICATIONS 

Registered Professional Engineer (Civil), State of California, 1983, (No. 38234) 

ICBO Certified Special Inspector: Reinforced Concrete, 1985 (No. 58644) 

PROFESSIONAL AFFILIATIONS 

American Society of CiviJ Engineers 
Post Tensioning Institute 
Society of Amciican Miliuny Engineers 

SELECTED MAJOR PROJECT EXPERIENCE 
(as lead professional engineer) 

f lollistcr Sewer Main Project 
Hollister Parking Garage 
Atascadero State Hospital Warehouse Additions 
River Road Widening, Salinas 
Cicnaga Road Rcaligmncnl, Hollister 
Carmel Valley Ranch, Carmel Valley 
Chappell Road Subdivision, Hollister 
Amcllcan Cooling, Inc., Cas1roville, Califomia 
Pismo Beach Posl Office, Pismo Beach 
San Luis County OperaLional Center, Main Jail Ex:pansion, San Luis Obispo 

• San Luis Obispo Wastewater Treatment Plant, San Luis Obispo 
San Benito School, Atascadero 
Sma11 SMR of California, Inc., Basalt Hill, Stevinson, Keulc.man Hills, 
and Joaquin Ridge cell sites 
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ATTACHMENT 5 

BRIAN PAPURELLO, Staff Geologist 

EXPERIENCE 

1988 lo Present 
Staff Geologist and Field l'eehnician 
Earth Systems Consultanis Nori.hem California, HoWster, California 
Responsibilities: Authors geologic studies involving landslides, slope stability, distressed 
foundations, and mass grading projects. Drills bol'ings and logs soil profiles. Performs field and 
laboratory testing and inspection of construction materials. Performs special inspection of 
reinforced concrete. 

EDUCATION 

B.S. Gcolog.ical Sciences, California Polylechnic State Univernily, San Diego, Ca., 1987 

REGISTRATIONS AND CERTIFICATIONS 

ICBO Certified Special Inspector, Reinforced Concrete, 1989 (No. 62573) 
NICET Level IT, Associate Engineering Technician (No. 081495) 
Licensed Nuclear Gauge Operator (No. 1266) 

SELECTED MAJOR PROJECT EXPERIENCE 
(as geologist and/or technician) 

Hollister Sewer Main Project, Ilollistcr, CA 
Cienaga Road Realignment, Hollister, CA 
Sally Street Renovation, Hollister, CA 
Hollister Eat1hquake Fault Study, HolJister, CA 

• Sunnyslope Villages, Hollister, CA 
• American Cooling, Inc., Castroville, CA 
• Christopher Estates, HoUister, CA 

Sman SMR of California, Inc., Basalt Hill, Stevinson, Kcttleman Hills, 
and Joaquin Ridge cell sites 
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APPENDIX B 

CLIENT 
REFERENCES 

h'oflis/er 
Rr,d6Ve/opmenl Agency 

ATTACHMENT 5 

Please see attached. 
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ATTACHMENT 5 

CLIENT REl'ERENCES 

• 

• 

• 

City of Hollister, Engineering Department, Jim Perrine/Clint Quilter375 5th Street, 
Hollister, California, 95023, (408) 636-4340. 

County of San Benito, Public Works Department, Max Dridges, 3220 Southside Road, 
Hollister, California, 95023, (408) 637-3725 . 

MH Engineering Company, Brian Curtis, 225 6th Street, Suite D, Hollister, California, 
95023, (408) 637-2133. 

San Benito Engineering and Surveying, Inc., Dan Weatherly, 502 Monterey Street, 
Jlollister, California, 95023, (408) 637-2763. 

City of Hayward, Bnilding Inspection Division, Robert Bauman, 25151 Cal willer Road, 
Hayward. California, 94545-2731. (510) 293-8675 . 

County of San Mateo, Planning and Building Division, William R. Rozar, 590 Hamilton 
Street, County Government Center. Redwood City, CA 94063, (415) 363-4016. 

City of San Druno, Mary Jo Dutra, 567 El Camino Rea.l, San Bruno, CA 94066. (415) 
877-8874. 

Daily City, Carlos DeMelo, 333 - 9001 Street, Daily City, CA 94015, (415) 991-8033. 

Cily of Loas Gatos, Ronald S. Gruenwald, P.E., One North San Antonio Road, Los 
Altos, CA 94022: (415) 948-1491. 

Cily of Fremont, Public Works Department, Richard Asimus, City Engineer. 39550 
Lihcrty S1reet, Fremont, CA 94537-5006, (510) 494-4670. 

County of Santa Clara Housing Authority, Kathy Elright Robinson, 505 W. Julian Street, 
San Jose, CA 95110, (408) 275-8770. 

South County Housing, Cynthia Bokura, 7477 Carmel Street, Gilroy, CA 95020, (408) 
842-9181. 
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ATTACHMENT 5 
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November 6, 2014 

Mr. Bill Bryant 
Office of the State Geologist 
California Geological Survey 
801 K Street, MS 12-30 
Sacramento, California 95814 

City of Jfo{Bster 
(J)evefopment Services 

375 Fifth Street, Hollister, CA 95023 

Mr. Jerry Tremain 
Senior Engineering Geologist 
California Geological Survey 
888 S. Figueroa Street, Suite 475 
Los Angeles, California 90017 

Subject: Submittal of 1991 Surface Fault Hazard Investigations in Downtown Hollister 

Dear Mr. Bryant and Mr. Tremain, 

The City of Hollister requested written confirmation that the five 1991 surface fault hazard 
investigations listed below were filed with the California Geological Survey in compliance 
with Section 3603 of Article 3 Policies and Criteria of the State Mining and Geology Board 
with reference to the Alquist-Priolo Earthquake Fault Zoning Act in the attached December 
20, 2012 letter: 

1. Applied Soil Mechanics Incorporated, Fault Study, 335 Poletti Property, City of 
Hollister, File Number A0-2279-S1, June 1991 [San Benito County Assessor 
Parcel Number 054-014-004] 

2. Applied Soil Mechanics Incorporated, Fault Study Sites 1. 3-6 and 10, City of 
Hollister, File Number A0-2280-S1, June 1991 [San Benito County Assessor 
Parcel Numbers 054-011-016, 054-011-029, 054-011-030, 054-011-035 and 054-
011-036] 

3. Applied Soil Mechanics Incorporated, Fault Study Building Sites 7 and 8, Bruhn and 
Peterson Properties 515, 525 and 530 San Benito Street. City of Hollister, File 
Number A0-2281-S1, July 1991 [San Benito County Assessor Parcels 054-008-
019; 054-009-012; 054-120-008 and 054-120-009] 

4. Applied Soil Mechanics Incorporated, Fault Study Building Site 9, Showcase 
Theatre, City of Hollister, File Number A0-2282-S 1, July 1991 [San Benito County 
Assessor Parcel 054-002-001] 

5. Applied Soil Mechanics Incorporated, Fault Study "600-block" Properties SE Corner 
of Sixth & San Benito Street, File Number A0-2323-S1, July 1991 [San Benito 
County Assessor Parcels 054-006-002, 054-006-003, 054-006-011, 054-006-012 
and portion of parking lot 054-005-01 O] 



APPENDIX A.23

The City of Hollister is still awaiting written confirmation that the State Geologist has placed 
the five submitted surface fault hazard investigations "on open file' pursuant to §3603 (f) of 
the Policies and Criteria of the State Mining and Geology Board with Reference to the 
Alquist-Priolo Earthquake Fault Zoning Act. We have prepared the attached form for 
your convenience that confirms that the five surface fault investigations have been filed by 
the state along with an envelope. If you choose not to complete the form, could you 
please advise us when and how the City of Hollister can confirm that the investigations are 
"on open file"? 

Sincerely, 

Mary M. Paxto 
Program Man ger 
City of Hollister 

Cc: William B. Avera, City Manager 
Mary Paxton, City of Hollister 
John Feltman, Pacific Geotechnical Engineering 
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From: Mary Paxton [mailto:mary.paxton@hollister.ca.gov] 
Sent: Wednesday, November 19, 2014 4:18 PM 
To: John Feltman (jfettman@qeo-logic.com) 
Subject: File of reports 

I sent a letter to Bill Bryant and Jerry Tremain on November 5, 2014 asking for written confirmation that the 1991 fault 
studies had been filed with the state. I then left a voice mail with Jerry today. He called me back and explained that two 
of the 1991 reports were published in 2003 (for the 400 block and Poletti Building). He said the other three reports 
were logged in when we sent the attached 2012 letter to the state. 

Mary M. Paxton 
City of Hollister Development Services 
375 Fifth Street 
Hollister, California 95023 
(831) 636-4316 x16 
(831) 634-4913 fax 

1 
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