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INTRODUCTION

The 240-acre Schwartz property lies along the east éide DF,Meyers'
Grade Road in unsurveyed'land in T. 8 N., R. 12 Wi, MDB&M. Plans are
to build @ wine tastinmg room, and there already is & home)and 8 acres
of grapes,. The Senoma County Permit & Resource Management Department-
wants tﬂlknuu if the new well drilled for the tasting room can supply -
sufficient water fer it, and how the pumping of more water from under the

pruperty might affect other wells in the area. I am the geologist who

" has lpoked into the matter for Mr. Schiwartz, and I have studied the sur-

face geology of the area, and the driller's log ef the well and the pump-
ing test, to determiﬁe the general ground water potential and present and

future uses.--In'DrUEf to provide answers to the guestions raised by PRMD
I have also reguested drillers' logs of wells and dry holes from the

California Department of Water Resources and ssnt guestionaires to

Mpelghburs of Mr. Schwartz. This report centains my sbservations and

conclusions, .

GENERAL GEOLOGY -

The study area outlined by PRMD along Meyers Grade Road takes in
the crest of a high ridge between the elevations of about 1400 to 1640
feet a@bove sea level. Most of the bedrock is masked by soil cover, but
there a8re enough Dutbrapé and drillers' logs te give a8 rough picture of
tﬁe geologic situation. Some- general information en the surface geology
of the region is shown an.maps acpcmpanying the California Division of |

Mines & Geolegy's Specisl Repert 120, on & scale of .one mile to the inch.

Franciscan Fermatiaon

All.the bedrock in the Bres belongs to the Mesozoic-age Franciscan
Formation, which is 100-140 million years old and an estimated 50,000
feet thick. This unit underlies most of Sonoma County, along with much
of the rest of the Coast Range in Ealifnrnia,_ It is made up of & group
of highly consolidated marine sediments (sandstone, shale and chert),
marine volcanics called "greenstone," intrusive bodies of serpentlne, and
matamurphaqad derivatives of .these rocks. '

During their long history the Franciscan rocks have been strnnglg

" deformed and broken during episodes of folding, fracturing and faulting
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caused by stresses in Earth's crust. These aétiuns, coupled with the

‘original. heterogeneous buildup of the unit, have created such 8 complex
structural arrangement of the rocks that it is 1mp0551ble to make exact
predictions of the cundltlans at depth .

The rock around ‘the tasting room well- is sandstone (cemented sand),
but around it is melangé with a high percent of shale (compacted clay).

' Mglange is-tﬁé rockmix found along wide fault zones, Along the north
bDundary.DF’thé'pererfy there is greenstone, with its characteristic
red-brown soil, ' '

Figure 1 is a map shewing the boundaries of the pruperties'in'the
study area, the topography, surface geology, and the sites of known wells,
dry holes, and & spring. Alsu shown is the-lpcation of the geologic
cross section through the study area that is iilustrated in Figure 2.

This shows the paséiblevralatiunships of the rocks and the uafer table,wi

at depth, as projected Frhm availahle information.,

GROUND WATER & WELLS

All ground water in the area comes from local rainfall that ﬁas per-
colated down into the rock,..and it exists in small, open fractures in
the zone of saturated rock helow the water table. Annual rainfali

.avarages about 4B inches per year, or 4 ecre-feet per acre.

Ground Water PIlﬂElﬁlES -

8 well is SHBaassfpi whan 1t ggnﬁtéates ?Ezmaaﬁl@'rﬁck below the water
tsbhlse, ailgwiﬁg.usabla:amuwhts of mé@é? té 7 1ow thrmﬁgh‘fhe rask and-inta‘:
the well, The well's yislg ﬁgpéadsiéﬂ %hE'fmck‘s thitkneés'and its degree
af Perpeability, The mzthods usadlin ﬂri;ling,Aaquipping, and dévelaaﬁﬁg"
the well influencs its max i mum yield, iis eperaﬁihg characteristics, and 1ifs,

Permeabiility 45 & messure of the ease with whish weter moves ihrough rock,
and it'ﬂapemgs‘cn thé'amaun% and gize, aﬁd 1wtarcuﬂnantedneaag of thes pore
5@acE® in the rock, The ameuni of wazem that a rock cnrtawﬁu m=y ‘have no
Bearing on how mech it will yield, as & clay can be L% waier by weight ané_
8till be impermeaple =s the waterJds held in the clay by smpillapy forces,
It;is impmasiblé in sdyance of driiling to pradia% exactly how much usable
weter will bs Fourd beneazh the surface, although with enough %n$m’mabimn oR |
the local zeology ?airTy accurate estimates can be made. F%mm past doi: 1ling

in the Fraﬂciscsn, thae genawal aermsabilﬁﬁies ‘of~4%8 zockiypes are knoum,
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With Faversbls gemlagw nmvavning the lwailami!ity of nrmuna Wﬁtar, Lt i
follows mﬁat tﬁe mos p?asuical explnrat%nn tuchnﬂque for finding waisr is.

- to try o drill in the wmest parmeablw rock, and o avoid drilling in imperm-.
‘eable rock. In namﬁﬂsx aiuuaﬁisrs, as in ths Franoiscanr with its mixture of
impermeable_a1d potentially permeablé recknypas, deilling involves taking a.
risk; sp, the information obisined during the dvilling must ba inteypmeuad
right 2long o ses if the test hole should go deeper. v

Singe Frenoiséan rocks ars ‘80 highly-consclidated (frmn daep burial foor
willions of yearz), they have ng primary (or intzrgrencier) porosity aﬁd
permeability as occurs iR loose sand and gvauel? and tha r=su1t ‘is many dry
hples. - Succassful wells have penetrated znnas in the hardest and mast |
britiie of the rockiypes (the sandstun@, chnrt, and greepsione) whare fau1t=
ing and ?ractuﬂzrg have c*sated some e@amndary purcsity and permeabilﬁtg in
the form 6f small , Bpen ?racturss, Reraly do shale and SE:PEﬂtiHE gontain
open fragciures, s%n"s their rﬁtne* soft and therefore semi-plastic natures
cause the braaka in nham to he sealed by the preégsure of ths mVEV1y ne rock;
sa, they are impermeable aﬂd vinld 1ittle or ne mauare .

’ Tﬁere is no way of lsuating the open, wate*«hearﬁﬁg ?rac%urha, ar o
measure their iniﬁuy cxmap% by d#illing, An extensive pampina uest iz
naﬁded to determine the well's sustained yiaida )

Tha y%ald of B F?ancissan welT depnnds gn -the numher, widd h,.and éﬁtea%”
ef the watEp-bearing ﬁra,;uxss aanetratad,.bub gften it is.less thHan 10 gpm
sincéAthe fractures make up but a small portion (ﬁarhahs 1-2%) of the total
volume of the rock., Sbme wells yield 500 gpm, and 20 to 50 gpm_isicpmmang"
Most wells that penetrate & falr thickness of the right rocktypes yield at

 least enough water for a home. ,Initial yié}ﬂs may drop &Fff with sustained
pump;ng if the permeable roek is only a small mass suirmyndéd Ey impermeable
rock that blocks rEFharga of the pumped-out framturasa

Mhen exploring in easentially massive rock far mataﬁwbﬂaring fractures,
g depth of about JBB fest is the point of diminishing reiurns for a dsnmstla
well, The reason is that increasing preésura>with depth tends to. ssal dsep
Féactuvas. Sﬂmatimeé deeper drilling is justified, 2s on a stesp pidge
made up of highly- fractureﬁ rnck, theva being a deep water tahle and. Ti tﬁe
side pressurs, i
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Most water in the Franciscan is of guad mineral guality, but there can
,be,urathsamm amnantﬂ of dissplved iron, manganese, calcium carbonate

(hardness) hydragen sulfide, angd. msthane. P%abably most of the irsn comes
- from axidizing pyrite (FaSz) that was deposited in faulf znres by hot mineral-
ized water at smma time in the past, but this Ar on can be remmved from water
by passing it uhrmugh a wate; sg?taner, Dr it can be allawed ta prscipziate
and sstula BUu in a starage uank, ‘ ‘ -

PmtentlaIWV permeabla Franuzscan rosk is harﬁ, and so rntawy drilling
'squipmant is needed, Gablatoal rigs aws too slsm, and buckst rigs cannot
grill it at ail,

liheh Bx plaring in hard zac& for small mamerwmﬂaring Fracturas, the
airwrstary methsd of drilling is. preferabia over. the muﬂnrutavy method ?cr
the ?cllawlng reaamns' S o 4

1. Tha locations and aaprn amatEHQielﬁs of the Fractures are Pno&n; 
as soon as they ars penetrated because thas waier is blmun right to the
surface and can he measured with a bucket .and '@ watch, ' )

2. There is no risk in plugging the watar«baaring fractures with stiff,
ulscaas mud and tHus sealing-aff a*t--or BVER ail-—mf the wate;. This is
asp#clally impnrtanu in marginal wells, _

3, Only the right amount of aaaﬂng ig usad, and the perforations ars
sited appns* te the parmesble zones. ) '

b, The mineral qua’ity of the uater from dlrferent Zones can bs shscked,

- If gaving conditions in ihe hole causs mud %o he used, them a chemicgal,
sa‘*«liquifying mud shpuld be used instead of bentonite clay,
: o ‘SE%;;;EE mgils v . '

Figure 3 is a diagram nf the tasting room well, and Figure 4 is a dia-

- gram of its pumping test, which produced 3.5 gpm. The well was drilled
with air-rotary equipment to 320, and<2sed to 280 feet. From the surface.
to 240 the rock was mainly sandstone, and below that sheared shale (clay).
Static was at 70 feet. A 12-hour pumping test showed 3.5 gpm, with'the
static at 50 feet and the pumping level at 266. Recovery after the test
was complete. GSome 1200 feet to the sguthaast of the tasting :ocm'well are
2 wells and 2 dry holes in helahge terraine. '

A | | Nelqhbﬁrs' Uells

The California Department of MBter Resources has no drlllers' ‘logs for
the area. - Two neighbors responded tb my guestionaire: the property to the

north relies on a spring; to the west the Soper property has wells but no




information was provided, except that they have MEevET TUN out of water.

Ground Watsr In Storage

I estimate that the well's sandstane UﬂdErllES about 4 acres. With
a saturated thickness -of 150 feet, and a. spaclflc yisld of one percant
there would be'é'acra-fEetvUf‘water*zn storage for the well to draw upon
for the tastimg room.

 Ground-Water Recharge

VMltthﬁEGIE-fEEt of rainfall per year, the sandstone around the tastlng

room well gets 16 agre-feet. The soil type is Hugo, gravelly loam and.
gravelly, sandy, clay loam, with permeability from 0.63 to 2.0 inches per
~hour. If 25 percent,mf the rainfall could percolate down, recharge would
be & acre-Feet‘péf yeaf. Slapes afe moderate.

Schwartz Water Use

The 4 people who live on the prnperty.prmbably use 2/3 acre-foot of
water per year, as the average per person water use in Sonoma County per
year is 150 gallmns per day. An acre-foot of water is 326,000 gallons, and
s it is & year's supply for 6 penple.' This water comes from the other
Schultz wells by the house, springs. and the pond. The pundvhnlds 10 acre-~
feet, snd water from it'sérves the house garden and the viné?ard.

_ | There are B;DDU vines that get 20 gallons of irrigation water per year,
which totals aboﬁt 1/2 scre-foot (160,000 gallons).
| NDvmmre‘g:apes are planned for the property.

N51ghbars' yater Use

There are 10 Deuple in 3 homes on the S-acre property jUSt to the north
af Schwartz who' rely on water frem @ spring that is about 800 feet north’
of the Séhmartz tasting room well. This water looks to be coming from ‘the
body of greenétmhe ih'thaf area, and not from the Schmartz well's sandstone.
‘The spring's flow is said to have drapped'uﬂf smmewhét pver the past 10
years, and now in the summer menths the usage is restricted to household
only. , |

There are wells on the 480 or so acres of the Soper pruperty»oh'the;
west side of Meyers Grade Road, but ne information en lecations, depths, use
or pranctian. Jusf a8 statement that they havé'neyer gone dry.

Owners of 4 other properties along the road did net respend to my

gquestionaire, but I could see & home and a wellhouse on pne of them.
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Projected Schwartz Water Use

The tastingvromm is te be open for 7 days a week for 9 months of the :
year, and for 5 days of the week fer 3 months in the winter. Tem pro-
motional events and B special. events are proposed for the npn-winter months.
" The maximum mumber of people at an event would be 150, the total PET VEedar -
could be up-te 2100. Average water‘usa per persan might be 5 gailnns, ar

& total of 10,500~ gallmns ‘per year° with -8 -maximum-per day of 7SD gallons.

The tastlng room will amplggmne Full time and sne _part time- persun
~whe might use anpther 20 gallons per day. Their use could total abuut
7, 500 gallons per year.

vYearly water use might be 18, 000 nallmns per year, with a maximum of

less than 800 gallons per day.

SUMMARY & CONCLUSIONS

The Schwartz proparty.is underlain by & great thickness of consolidated
rock of the Franciscan Formation. Much of the rock is impermeable shale, but
there are bodies mf'patentially perméébla sandstone and greenétdne. The
tasting room well taps.fractured sandstone that yields 3.5 gpm, and there
are other faverable lopking sites worth drilling. Of course, a well must
be used for & year‘to get the best idea of the balance between pumpage and
recharge, but 3.5 gpm is 5,000 gallons per day. Tasting room water use
will be a maximum of araund.750 pallons per day, and 18,000 gallbns'per'year.
| Water in storage available to the well might be 6 acre-feet, or about
-2 million gallons.

_Grouhd materAiebharge"cnuld be h'acre—Feet'per year, -or about 1.3
million gallens. a .

From surface eviderice, there is no connection between the Schuartz wedl
and the failing spring 800 feet tD‘thB north, as the sandstone and the ‘
greenstone are separatéd by'a belt bF'impermeable shale. Any other wells
on other properties are at least 1200 feet distant.

From all'tha available evidence the well should suppert the tasting

- room without interferding with wells and springs'an neighboring pruperfies.

Ei 71 Esaw&éthL¢44

Registered Geologist
#3000
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