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AUTHORIZATION 

The Water Well Standards Progr8.tl under which this report was 

prepared i s authorized by Section 231 of the Water Code , State of 

California which reads: 

"231. The department , either independently or in coop
eration with any person or any county, state , federal or other 
agency, shall investigate and survey conditions of damage to 
quality of underground waters, which conditions are or may be 
caused by improperly constructed, abandoned or defect ive wells 
through the interconnection of strata or the introduction of 
surface waters into underground waters. The department shall 
report to the appropriate regional water quality control board 
its recoumendations for minimum standards of well construction 
in any particular locality in which it deems regulation neces 
sary to protection of quality of underground water, and shall 
report to the Legislature from time to time, its recommenda
tions for proper sealing of abandoned wells." 

In 1967, the Legislature established a procedure for ~ple-

menting standards developed under Section 231 by enacting Chapter 323, 

Statutes of 1967, which added Sections 13800 through 13806 to the Water 

Code . In Section 13800, the Department of Water Resources' reporting 

responsibility is enlarged upon: 

"13800. The department , after such studies and investi 
gations pursuant to Section 231 as it finds necessary, on 
determining that water well and cathodic protection well con
struction, maintenance, abandonment , and destruction standards 
are needed in an area to protect the quality of water used or 
which may be used for any beneficial use, shall so report to 
the appropriate regional water quality control board and to 
the State Department of Public Healtb. The r eport shall contain 
such recOOllIlended standards for water well and cathodic protection 
well conatruction, maintenance , abandonment, and destruction 8S , in 
the departInent's opinion, are necessary to protect t he qual1 ty of 
any affected water." 
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FOREWORD 

Bullet i n No. 74- 1 recommends standards for the 
construction and destruction of water wells in the Arroyo 
Grande Basin, San Luis Obispo County. It is one of a series 
dealing with the problem of preventing the deterioration of 
ground vater quality from poorly constructed or improperly 
destroyed wells. 

The standards herein are based on the particular 
subsurface geology, hydrology, and vater quality conditions 
of the Arroyo Grande Basin and are to be employed in connec
tion Yith Bulletin Bo. 74, "Water Well Standards: State of 
California" • 

For their assistance i n this investigation, grate 
ful acknowledgment is made to the San Lui s Obispo County ' s 
Healtb Department and Flood Control and Water Conservat ion 
Dis trict, as well as to various state agenCies, cities, public 
and private organizations, and individuals. 

-3-

Wi lliam R. Gianelli, Director 
Department of Water Resources 
The Resources Agency 
State of California 
June 29. 1971 
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This Bulletin describes suppleuental well -sealing 
standards t o protect ground water quality in the Arroyo Grande 
Basin. / Based on geology and water quality, three zones re 
quir ing standards can be delineated. / In 1965 , San Luis ObiSPO 
County adopted limited contr ol of water ~ell construction and 
destruction. / Applying only to domestic wells, it enacted an 
ordinance employing the standards in the preliminary edition of 
DWR Bulletin No . 74 . / This Bulletin and Chapter II of Bulletin 
No. 74 amplifY and develop those standards in order to minimize 
ground water i mpairment from improperly constructed, destroyed , 
or defective wells. 

-6-
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CHAPrER 1. INTRODIX:TION AND SI.J4roiARY 

During the past 20 years, considerable public and private 
concern has been expressed aver the high nitrate concen
trations i n the ground water of the Arroyo Grande Basin 
of San Luis ObiSPO County, which lies within the Arroyo 
Grande hydrologic subarea (Figure 1) . 

Ground water degradation by nitrate has generally coincided 
with increased water use and waste discharge in the Basin. 
In loca.lized areas , irrigation return water, sewage, and 
other poor qua.lity water have migrated downward into the 
water-bearing zones and have impaired the ground water for 
certain beneficial uses. One way this may have happened 
is through improperly constructed or destroyed wells • 

• 
Because the Arroyo Grande Basin's major supply is ground 
water, protection of its quality is of paramount importance 
to the development, prosperity, and well-being of the com
munities within it . However, since the construction of 
Lopez Reservoir , the municipal source of water f or the Cities 
of Arroyo Grande and Grover City is from the Reservoir . 

Investigations were conducted in the late 1950 's and early 
1960's to discover the source of the nitrate impairment in 
the Baaln , define lt~ extent, and then Beck c~cctlve reme
dies (DWR 1962, u:: Davis 1965). 

As the outcane of those investi~ations, it was learned that 
the impairment was caused by (a) disposal of treated domestic 
was tes from the City of Arroyo Grande Sewage Treatment Plant; 
(b) individual. domestic waste disposals from. septic tankS; and 
(c) the agricultural application of nitrogenous fertilizers. 
The Department of Water Resources ther efore recommended that: 
(a) "Rigid standards for the initial construction of water 
wells and the possible destruction or disuse of wells should 
be developed to protect the deeper ground water supplies 
from t"U:rther impairment from the application of nitrogenous 
fertilizers and domestic sewage •••• "; and u:: Davis recom
mended: " • ••• Irrigation wells should be encouraged to draw 
water from the shallow aquifers as a means of eOnfining the 
nitrate cap to their extrac t ion levels . " 

The first recommendation - - the establishment of water well 
standards -- was implemented by San Luis Obispo County's 
Ordinance Code Section 9 -905. adopting the s tandards in the 
preliminary edition of DWR Bulletin No. 74, "Reconmended 
Minimum Well Construction and Sealing Standards for Protec
tion of Ground Water Quality, State of California" , (1962) . 
Adoption of the ordinance was prompted by a typhoid epidemic 
which occurred in Nipomo i n 1964 as a result of pollution 
of well water with seepage from septic tank wastes. However, 
the ordinance applies only to domestic wells . 

-7-
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'the second rec~endation -- encouraging WIer_ of irrigation 
vells to drav vater !'rca sbal..lov aquifere -- v .. not 1a:pl.sented. 

In June 1966, the City of Arroyo Grande Sewage Treataent 
Plant discontinued dilcbarging sevage effluent on land. 
About 50 percent of the area is nov aened by leverage facili
ties, with ocean dispoea..l at'ter treataent. Nevertheless, 
despite these measure. to lessen nitrate impairment, it grew 
worse. In late 1968, the start of the Central Coastal Re
gional Water Quality Control Board, local agencies, and con
cerned individuals decided on the following corrective .ea
sures: (1) reduce fertilization to opt1.a\B crop requirements ; 
(2) t.prOYe irrigation practices; (3) prohibit the use of 
septic tanka; and (4) prescribe and impleaent vater vell . ....-.. 
At the Board I S request, a s tud,y of agricul tureJ. practices to 
!apro't'e fertilization techniques &ad increase irrigation effi
ciency is being conducted. by the San Lub ObiSpo CO\Ulty lara 
Advi'ory Ortice vith the University of California at Darts. 

In 1969, the BoArd adopted Resolution Ro. 69-1, "Sewage 
Facilities aDd Septic 'tank.l 10 Urbanizing Areas in the Cen
tral Coaatal Region". In essence, this eltablilhed a policy 
requiring cit,. and county goversents to Ilinillize the instal
lation of septic taau and leaching s,..teal. 

Ita a result of d.i8cuaaioDB between the Board and this Depe.rt
.ent, the Board peased Resolution 10. 69-4 of June 13, 1969, 
requesting thil Departaent to undertAk. a well 8tandarda 
inveltigation. The investigation wu initiated in Auguat 
1969. 

OBJICTIVB, SCOPE, AIm COIIDUC'r 01 tHE IlfVE3TIGArION 

The obJective of the iDTestigation va. the foraulation or 
apecific .taudardl for constructing and destroying vater 
vellJ in the Arroyo Gr&ll4e Buin, lupplsentiD8 those in 
DWR Bulletin Xo. 74. They vould enable local agenCies to 
enact regulatory legillation. 

To let such IItandardil, however, it was neceaaary to examine, 
&n&lyze, and interpret the geolOgiC, bydrolog1c, and quality 
data in the fnn of the Depart.ent, &8 vell a. tboae of 
other *8e.nci ell and indi vidUAl8. 

It then beca.e poa'ible to (a) deter.1ne geologiC conditions; 
(b) t1x ground vater elevations and the direction of ground 
vater .aYe.ent; (c) locate the source. of ground vater re
pleni.baent; (d) define ground and aurface water quality 
conditions j and (e) delineate are .. of iapai:naent requiring 

-9-
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specific cOlUltruction and sealing st&ndard.8 . '1'0 ascertain 
vater quality conditions, mineral. analyses f r oa 1950 t hrough 
1969 vere employed . 

In 1970, field vork vas coordinated vith ot her i nves tigat i ons 
and vas limited to updating information concer ning t he dis
tribution of surface and groW'ld vater . 

'l'bis report also contains water quality information gener Ato!d 
!rca a cooperative vater resources st~ IItarted in 1968 by 
t his Department and San Luis Obispo County Flood Control and 
Water ConserT&tion Distr ict (SLOCFCWCn). 

AREA Of INVC>TIGA'l'ION 

The area ot inves tigation is in the sout h coas tal. part of 
San Luis Obispo County, aidway between tbe Cities of San Luis 
Obispo to the nortb and Santa Maria to t he southeast (fi gure 1 ) . 
I t is known as the Arroyo Gr ande h,ydr01ogic subarea (DWl\, 
April 1964), which can be further divided i nto a nonwater
bearing hill and mountain area &ad a ground-vAter -beari ng 
va.lley area . In this r eport, t he Talley i s teraed the 
"Arrayo Grande Basin", or "Basi n" , to distinguish it f"r0lD. 
the entire subarea, which comprises t he nei ghbori ng bill and 
aountain areas. 

The area is characterized by the rugged Santa Luc i a Range on 
the nor theast, ita highest peak being High Mountain, 3,180 
teet ahove sea level. Arrayo Grande Cr eek and i t s tributaries 
draining to the southwest have cut deep, narrow channels i nto 
the lover flanka ot the Range. The Creek baa foraed a broad 
va.lley through the San Luis Obispo Hills. This valley i8 
about 3/4 of a mile wide at its aouth , near t he City of 
Arrcyo Grande and broadens into a 10-squ&re-aile coastal 
plain. The Creek empties into the Pacific Ocean near Oc eano. 

'!'be climate of the area is characterized by warm, dry sUIIII.ers 
and cool, vet winters. Derus:e coastal fogs are ca.on through
out the year. During winter and sUllll.er, t~eratures average 
53" and 62'"" respectively, the year- round average bei ng 
about 58"r. However, during vinter , teaperatures rarely drop 
belov f"reezing. Precipitation occurs chiefly as rain , al
though at higher altitudes l.ight snovf'all sometiltes occurs . 
M08t of the precipi tatiOD takes place f"r0Il October through 
April. Average seasonal precipitation incr eases northeast
vard, from about 15 inches on the southwes t to about 35 inches 
at Lopez Mountain. 

Because of rapid population growth, urban and suburban land 
and vater use are expanding (Table 1). FrOlll. 1959 t hrough 
1968, land. devoted to urba.n and suburbs.n use expanded 

- 10-
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TAB LE 1 

LAND USE AND APPLIED WATER 
ARROYO GRANDE HYDROLOGIC SUBAREA 

Land use Appl i ed water 
!in ac res) ( in ac re· f eel ) 

Cat egory 

1959 1968 1959 1968 

Net urban and 1,590 2.110 3. 140 3,950 
subu rban 

Ne t irri ga t ed 3, 480 3, 420 9 ,460 9,550 

agriCUlt ure -- --

TO TAL 5,070 5.530 12,600 13.500 

(Th e 1959 f igu r es w ere ob tai n ed, in pan . from Appendil( 8 o f CWR Bull etin 

No . 103, "San luis Obi spo and San ta Barbara Cou nt ies l and and Water Use So rvey, 
1959," 

(The 1968 f igures w ere obtained, i n pan , from data compiled fo r the 
"San Lu is Obispo and Santa Barba ra Coun ti es land and Water Use Repo rt ,-' 
April 11 . 1969 .) 

- ll-
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FINDINGS 

32 percent and urban vater use, 26 percent. During that 
period, land use for net irrigated agriculture has decreased 
slightlYt while applied water has increased 90 acre-teet 
(Table I). 

PopuJ.ation 1s growing steadily. TrOll!. 1960 through 1968, 
the City of Arroyo Grande has increased trom about 3 ,300 to 
7,600; Grover City, from about 5,200 to about 6,000; and 
Oceano, fraD about 1,300 to 1,800 (State Department of 
Finance, 1966 and State Division of Highways, 1969), 

San Luis Obispo County Flood Control and Water Conservation 
District bas contracted for a maximum ent! tlement of 25 ,000 
acre-feet a year froc the State Water Project. initial de
livery scheduled for 1980. Because of the expanding urban 
development in the County's south coastal area, the demand 
for imported vater is likely to be in the order of 10,000 
acre-feet by 1990 (SLOCFCWCD 1965). 

1. The Arroyo Grande Basin consists of a aultiple aquifer 
systerQ. 

2. Recent and upper Pleistocene a.lluviUIII. is its primary 
~ater-bearing source; its secondary ~ater -bearing source i s 
the Paso Robles formation of lover Pleistocene and upper 
Pliocene age. 

3. Its ground vater is replenished principa.lly by percola
tion of streamflow, preCipitation, excess irrigation vater, 
and subsurface inflow. 

4. Ground vater for irrigation, industrial, and domestic 
purposes, is extracted chiefly from. the a.lluvium along 
Arroyo Grande Creek, where it is generally unconfined. 

5. The quality of the ground water occurring at sha.llow 
depths generally is of poorer quality than that in the 
deeper aquifers. 

6. The mineral quality of waste vater is inferior to vater 
from the deeper aquifers. 

CONCL1.5 IONS 

1. Improperly constructed and destroyed veIls or defective 
wells provide a means for poor qual.ity surface and sba.ll.ov 
ground water to invade aquifers containing good water . 

- 12-
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2. Water well construction" maintenance, abandonment, and 
destruction standards are needed in the Basin, and by copy 
of this report we are so advising the California Regional 
Q.uality Control Board, Central Coast Region, and the 
California Department of Public Health, pursuant to Section 
13800 of the State Water Code. 

3. The general standards in Chapter II of DWR Bulletin No. 
74, "Water Well Standards: State of California", are su.ffi 
cient to protect the quality of the existing ground water in 
Zone I. However J in Zones II and III of the Coastal. Plain, 
specific standards are necessary to prevent the percolation 
of poor quality surface or shallo,",' ground water from impair
ing the deeper, good quality ground water. 

REX:CJ.1MENDATI ONS 

It is recommended t hat water well standards be established 
in Arroyo Grande Basin and that the general standards pre
sented in Chapter II of the DWR Bulletin No. 74, "Wat er 
Well Standards : St ate of California", February 1968, to
gether with the specific standards presented in thi s r eport 
on pages 15 through 19 , form the basis for those standards . 

- 13-
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CHAPl'ER n . WELL ST.ANDA.RDS 

Standards are established to prevent impairment of water 
qU&lity resulting trOD!. (a) improperly constructed wells ; 
(b) improperly destroyed wells; or (c) defective wells. 
They apply also to those wells in use requiring modifica
tion and to those to be destrqyed. 

The standards presented in Chapter II of u.om. Bulletin 
No. 74 should be used in well construction or destruction 
in the Arroyo Grande subarea. However, in SaDe parts of 
the Basin, ground water conditions necessitate supple
mentill6 statew1.de well standards. For example, because 
the deeper aquifers U8~ contain better qU&lity water 
than the sh&llower, meaaures must be taken to seal. aU 
wells in the shallower aquifers to prevent the i.mpa1red 
water from inv&d1ng the deeper . 

WELL COlE !RUCTI ON STANDARIS 

Zone I . 

Zone II . 

Water wall construct ion data and relatea mineral analyBes 
made possible the correlation of the ground water samples 
with depth and thus made po8sible the establ1sblllent of 
ae&ling zonea baaed on the subsurf'a.ce geology in the south· 
vest portion of the Basin (See Chaptsrs III and IV). 

Because of the characteriStics of its ground water occur
rence, its geologic structure, and its water qU&lity con
ditiOns, the Arroyo Grande subarea haa been divided into 
three zonea (Figure 1). 

The general vell standards trOll DWR Bulletin No. 74 apply 
to all the study area. 

The vertical percolation of poor quality surface and shallow 
ground. water can be retarded in wella by sealill8 oU the pre
dominantly clay member underlying the sand dune deposits or 
the predominantly clay member occurritl6 within the alluvia.! 
depoai ts of Arrqyo Grande and LotI Berros Creeks. 

Except tor several vell loge indicating the predominant 
presence of sand in ths upper 100 feet of sediments, the 
clA¥ members constitute a fairly continuous sealing horizon. 
Eleva.tiona of tbe bue of the cla.y members &re shown on 
Figure 2 . 

-15-
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Zone Ill. 

Recommended Standards . In addition to the requirements des 
cribed in the statewide standards, the ennular space in all 
wells in Zone II shall be sealed from the surface to the base 
of the clay members, as shown on Figure 2 . 

Although in some locations in Zone II the vertical sealing 
increment is less than 50 feet, the annular space in municipal 
wells tram the surface to a depth or at least 50 feet will 
have to be sealed for public health protection. 

Wells that penetrate water-bearing zones below the elevations 
shown on Figure 3 require additional sealing, as indicated 
ror Zone III. 

The Basin has multiple aquifers separated by fine-grained 
members of varying permeability, horizontally and vertically. 
As in Zone II, well logs indicate that, in some areas, wells 
penetrate sand and gravel predaninantly. However, the clay 
member underlying an A aquifer is believed to be fairly 
continuous • 

The aquifers to be protected in Zone III are those underlying 
the A aquirer of the Paso Robles formation. In sane portions 
of the Basin, where the A aquifer consists of multiple aqui
fers, the sealing should be below the first aquifer . Eleva
tions of the top of the clay members underlying the A aquifer 
or the upper aquifer of the A aquifer are shown on Figure 3. 

Reca::!lll.ended Standards . Wells that do not penetrate elevations 
shown on Figure 3 shall ccmply with the requirements of Zone II. 
In add! tion to the requirements for Zone II J the annular seal 
in all wells that penetrate water-bearing zones below the ele
vations shown on Figure 3 shall extend 20 feet below those 
elevations. Moreover, the casing of all wells shall not be 
perforated above them. 

Because many of the wells in the western half of Zone III are 
less than 100 feet deep, the base of the sealing horizon for 
this portion of Zone III is based on the extrapolation of 
meager data. In this portion, the sealing horizons in the 
construction of a new well should be based on the well log, 
using the elevations shown on Figure 3 as a guide, 

WELL MAINTENANCE STANDARDS 

To protect the quality of the affected water, the annular space in 
all zones of the Basin's present wells - - whether they are idle or in 
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use -~ should be maintained according to the standArds pres~ 
cribed for construction of new wells, if the wells are not 
sealed already. 

WELL ABANDONMENT AND Og:)TRUCTION STANIlAROOY 

Zone I. 

Zone I I. 

Zone III. 

To pr otect the quality of the affected water, a well not in 
use for one year sha.l..l be destroyed or maintained as defined 
under Section 21, DWR Bulletin No. 74 . 

Those wellS that no longer serve a useful purpose or have 
fallen into such a state of disuse and disrepair that they 
may becane a means for degradation to ground water qual! ty 
should be destroyed in a manner that will prevent impairment. 

In por tions of the study area, supplemental. standards , in 
addition to those in DWR Bulletin No. 74, are needed t o pro
tect the quality of ground water when a well is destroyed . 
Such standards are for sealing off water of impaired quality. 

Wells in Zone I should be destroyed according to the standards 
1n DWR B~etin No. 74 . 

I n Zone II , a.l..l wells to be destr oyed shall be filled and 
sealed with impervious sealing material from the ground sur~ 
face to the elevations shown on Figure 2. The remainder of 
the well may be filled with inert filler material. 

I n addition to the r equirements in Zone II, wellB t o be des~ 
troyed shall be filled and sealed with a 20·foot-thick imper~ 
viow; sealing materi al extending upward from. 20 feet below 
those elevations shown on Figure 3. The remainder of the well 
sha.l..l be filled with inert filler material. 

!/Before any water well is destroyed, the San Luis ObiSpo County Flood 
Control and Water Conservation District or the State Department of 
Water Resources should be consulted. Use of such wells for moni
tor ing of ground. water conditions will be reviewed . 

-19-



Page 1 of 1Water well standards, Arroyo Grande Basin, San ... - Page 20

11/7/2009http://www.archive.org/bookreader/print.php?id=arroyostandar747calirich&server=ia3108...

". 

o • • • 

• . " 
"~ "0 ". >. 

" " 

,_,100 -_ .... -. --
a...._-Oo< 

" .. 
AII ... _ OIII 

......... ~ ,-l'lD) 

' __ 0-,. 
~ , .. 

0Id0t 0..0_ $ond -,.~c,,_ .. _ 
"" ,-tl!i1)) 

-"" 
... .", .. .----_. --

-,~, 
.. , 

Il10.1--. ..... 1_ 1_1 

~ 

~ 

,., 
.. 
• 

..~ .... , ." .. , 
~_ .. ___ . ~001,.'" .. , ...... _ ... " .......... ,. 

f'" '" "0 ..... _ 0Iw:I "' .. , .,t. ~ oil'''''' 
c .. ~ a.-.to....ty .. U_"II~."" .. _ 
." ~ ...... _ lW:_oIodo., 

_, .. 10 « _ ......... . ...... . .... loco'" 
c _ ••• " ......... ';11 .... c loV Uooc_oIdo., 

1' _ .. " __ ........ , . ............. ;,, ..... 

Clor U>c ........... . 

f_'oc ..... _., .. _ ' .. d~ .. 
.. .. , .... it • . uc .... ot .. "". L ... """ .... _11 ... _.aI ... c,,,,aI c;,-c,,,,, 
'_'0_ ..... ..-. c..w::o."""IIII. L ....... --

II, ...... ' .... , ....... -----.-.-.. .... _ . __ .... . _ ... 00<, 

H,. _ ""'1' U,,'" ............... lOot_ Ii_. , ........ 11'0<""." ... 10 0. ' ... _ ...._IJ .. 

_ ... .. hq, ... _,h ... . 1JIocotI1i ..... '. .... br_, ....... _c •• ,. "10_ 
SCl'~. ..... _,M., c ... , ...... _o: .. ,_ 
'~ ... '_ .. l ""_,\III_, .. "' ........ o~ 
,.... ,._ tor ..... " ..... u .. _ 110 noo_ 
51:5011 .... " . 
_ .... h ... _ h .......... , ...... .._1- ,._ ........ _ "" .. 11 .. 
1.0. .. _to _""", 1.0.,.. ............. 
lOOC .. ~_. 

_ ... -""I, ,,,, . u."",,, ......... "". l,a-
.... ,_. 1_ .... "' .. ""., .... _ ''''., ......... irt, .. ,,,,, .at. __ II" II> _I¥ ... IC&>. I .. 

-1>1'..-1"' .... _-"" ... "._ •• -U.k. S"""~ ... Ni_III_. 

'" .... 0""". " .. t_ t!IO f_ .. c ....... __ ~ .. , . • ,' .. "'c .. .,." _ ..... ..,._,,,1\<. C""'"''''01 : 1'_'_ _..., W-.... .... ,_ '" _, .. ,,11y _ Co. .. _ bo_ . , ...... , P ...... c.., ',_ to 
:~ · TOp ~.ohdo'" 1_' .. 1, .. _ , ..... _..".-..1 ...... , .... _ ... _ ...... '-' ... k.aI 
,~ C~ _ .... _ ..... ,. .. £_. _,... _,u •. *, ... _, ....... _. '~tt, ..... _r ........ 1t _ c loy c .. , ..... bod< _r 10.,. _c,., ..... , ... , _ '"' ...... _'10. 

- "":::0";---"'",,:::::0-,,,;-----,""::',',' .. ::, .. ,,,.:":"',,' ;;::::,,:::::::::-----,"::"::',':"::"':"::"':::':'~"~:'<~";:'"~'::;-;:::::i f ",_SoftII ..-_ ... ., 1.00 f_ .. _ ... ..-_, ... _ . _ .. _ _ L .. .. _ ... _",,,. C .. _ . ,_ 

• i 
" " 

- IIOC ..-. _ .. ",.-. urc_ ........... " !>y' ... __ n._I1 ........ ;., .. .-!\' .... 
e7401 ...... "". ulco._. ,_ .. __ ,_ . .... _ " _ . _ ... , ...... _ , .... --,-,. 

I ,R ... , .. _ . _, .... _ .... trr .... " .. ., 
c ... , ............. _ c '" c ......... _ •. ~1_ 

,,-,,"'0. 
"M ....... _d.,1> .... _ ot"''''eo'_· 
_. __ . urc .... oC ...... ~ """"N' 
1>eI .. __ ........ c...-II' S_. L .. ,,,,, .. 

, .. _ ,_,.... ,_" ... , .. ,"" $00 
-,~ 

,-~-.. t- .. _ .... ~,,"'. urc ... '"'''' 
lop_btl .... _Ioe _ II • . , ..... , .. ,"" ... _n._' ......... . . , .. g-- ...s.r t.. .. Hr'Io . _. 

'f, ..... J ot ,,'hot,. too. ,~. 
• · ......... Gt_ .... 

- 20-



Page 1 of 1Water well standards, Arroyo Grande Basin, San ... - Page 21

11/7/2009http://www.archive.org/bookreader/print.php?id=arroyostandar747calirich&server=ia3108...

GEOLOOY 

CHAPTER III. GEOHYDROLOGY 

The nature and extent of the Arroyo Grande Basin and the dis
tribution and sequen~e of its water-bearing materials were 
determined by geologi~ studies (DWR, 1970). The amount of 
replenishment of the ground water basin and the manner and 
extent or i ts dis~ha.rge or ground water were determined by 
hydrologi~ studies (DWR, 1958 and 1970) . 

Deposition or the water -bearing formations is largely the 
result of geologic events sin~e late Pliocene time. The 
relationship of the water-bearing zones and the areal 
relationship and description of the geolOgic rormations 
are depicted on Figure 4 and in Table 2. 

Water-Bearing Formations 

The water-bearing sediments, from youngest to oldest, consist 
of Recent sand dunes, alluVium, terrace depoSits, older sand 
dunes. Paso Robles formation, Careaga sand, and Pismo forma
tion (lOCally water-bearing). These include all. permeable 
deposits capable of storing water (FigUre 4 and Table 2). 
In some cases, however, they lie above the regional water 
table and do not produce any water. 

In areas where sands and. gravels underlie the Basin's surface. 
deep percolation of precipitation, surfa.ce runoff, and irri 
gation return to the water table are unrestricted. In addi
tion, in areas where shallow layers of low permeability are 
present, small quantities of water percolate to the water 
table via lenses of sand and gravel. 

The fine-grained materials, particularly silts p. j clays, 
have only minute spaces between the particles and conse
quently resist water movement. Layers of these materials 
between aquifers that do not furnish enOUgh water to supply 
wells are called aquicludes or aquitards; they reduce the 
rate of vertical movement of ground water from the ground 
surface and between aquifers. Hence, tbe location of aqui
eludes, or aquitards, has a direct bearing on the determi 
nation of water well standards. 

Recent Sand Dunes. This formation usually lies above the 
freshwater table. It may contain sea water where it is in 
contact with the ocean, and it yields no usable fresh water. 
Recent sand dune deposits consist of fine- to medium-sized 
beach sands and extend inland for about 2 miles. They are 
not tapped by wells . 
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Recent and Upper Pl eistocene Alluvium. These format ione fora 
the principal ~ater-bearing unit in the area. Wells i n the 
lower zone of alluvium of Arroyo Grande Creek, ~b~e esti
mated permeability ranges frOll! 2,300 to 3,000 gal..lollS per 
day per square foot (gpd/sq.rt.), yi eld as much as 1,100 
gallons per llinute (gpm.) . This lower zone of sand and 
gravel, .... ith elay interbeds, reaches a maximlllll thickness 
of 60 feet near the coast. An upper zone of finer-grained 
aaterial, usually less than 50 feet thick, overlies the 
coarse lower zone. The upper zone yields ~ater at a lesser 
rate than tbe lower. 

Terrace Deposits. Thls foraation of upper Pleistocene age 
usual.ly lies above the water table and transad ts water to 
underlying sediaents or to the ocean. Wben saturated, ho~ 

ever, it readily yields water to wel1B. It eovers a limited 
area, consists of Silt, sand, and gravel; and is as much as 
50 feet thick. These deposits have undergone only a lill.ited 
develoJaent. 

Older Sand Dunes. This formation of upper Pleistocene age 
has high infiltration and percolation rates and forms Sig
nificant areas of recharge of rainfal..l. The formation does 
not yield .uch water beeause (1) it is largely unsaturated ; 
and (2) because sand enters .... dls during periods of bigb 
pumping. Water that is not pumped percolates to the deeper 
water-bearing zones and moves laterally. These dunes overlie 
about 5 square miles of the Basin. 

Paso Robles Fo~tloD. This formation of lower Pleistocene 
age ranks second only to allUviUll as a ground water producer. 
Wells yield up to 2 ,500 gp&. The formation consi sts of sand, 
gravel, Silt, aDd clay, with permeability ranging from 500 
to 1,100 gpd/sq.ft. (DWR, 1958). Although it surfaces in 
cc:e.pa.ratively ssall areas, it underlies large parts of allu
'fi\DI. and older sand dunes, thus fOI'lling a raajor aquifer. The 
Paso Robles formation contains five water-bearing zones - A 
through E - separated by clay (Table 2). As the formation 
approaches the foothills, the aquifers .erge and thin out. 

Careaga Sand. This format i on of Pliocene age, predominantly 
of urine origin, attains a thickness of as much as 140 feet , 
and has a low to aoderate permeability - about 10 gpd/sq.ft. 
It wholly underlies the Paso Robles formation, wbere it forms 
a ainor aquifer. A few deep multiperforated wellS tap this 
format i on. It i 8 potenti ally an iarportant water supply. 

This formation of lower to upper Pliocene 
;rtheast of U. S . Higbway 101, extending 

frOll. Arroyo Grande Creek. to west of Pismo Creek. 
It is locally water-beari ng; the water-beari ng portion is 
coaposed of s and similar to Careaga sand and ranges fran 

_24_ 



Page 1 of 1Water well standards, Arroyo Grande Basin, San ... - Page 25

11/7/2009http://www.archive.org/bookreader/print.php?id=arroyostandar747calirich&server=ia3108...

70 to 600 feet thick with permeabilities of more than 
100 gpd/sq.ft. (DWR, 1910). This formation, wblch is 
potentially an ilnportant vater supply, has undergone 
only limited development. 

Nonwater-Bearins Formations 

HYDROLOGY 

Consolidated rocks occasionally yield a 11 ttle fresh water 
to wells and springs from fractures and jOints, but are con
sidered in this study as nonwater-beariog when they yield 
less than 25 gpm. They consist of the Monterey and Vaqueros 
(marine) formations of Miocene age, associated volCaniCS, 
and Cretaceous and Jurassic rocks. 

The ground water is replenished principally by percolation 
of streamflow and precipitation, plus same excess irrigation 
water and subsurface inf10w from essentially nonwater-bearing 
areas. Ground water is diminished, however. by subsurface 
outflow, pum.piog, evapotranspiration, and I!XpOrt. About 
hal.f the effluent resulting from municipal use ot water is 
discharged to the ocean via the outfall. sewerline ca::npleted 
in 1966. 

Runoff !'rom Lopez and. upper Arroyo Grande Creeks is controlled 
by Lopez Reservoir, which was completed in January 1969 by 
SLQCFCWCD. Its capacity is 52,000 acre-feet, with an esti
mated yield of 6,230 acre-feet per year. It was filled as a 
result of the extremely high runoff in January and February 
1969. Im.poundm.ent of surface water regUlates the peak flow, 
resultine in longer periods of lower flow. 

A recently ccmpleted distribution system will provide Lopez 
Reservoir water for the PiSmo, Nipomo Mesa, San Luis Obispo 
Creek, and Port San Luis hydrologic subareas. As of June 1970, 
the Cities of Pismo and Grover City each accept 800 acre-feet 
annually and the City of Arroyo Grande accepts about 1,000 
acre- feet and can accept up to 2,290 acre-feet annually. 

Prior to the recent exportation of Lopez Reservoir vater to 
the City ot Pismo Beach, ground water exported from ArrC1:fo 
Grande Basin to Pismo Beach served as that cOlllllunity's major 
source . 

PreCipitation 

An isohyetal. map, based on the 1935-36 to 1966-61 average sea
sonal precipitation, indicates that the most rainfall occurs 
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on the western slopes of the Santa Lucia Mountains. As eleva
tions rise, rainfall increases inland from 15 inches aJ.oog the 
southern boundary to 50 inches near Lopez Mountain. About 
75 percent occurs between December and April , less than 2 percent 
between June and October. 

Surface Water 

All creeks flow heavily during wet winters and scme are dry during 
summer . Seasonal and monthly runoff varies with precipitation. 
However, the records of the Arroyo Grande Creek gaging station at 
Arroyo Grande indicate almost all-year flow; for the water years 
1958- 59 to 1965-66, it averaged 1,700 acre-feet per year and ranged 
:from none at all to about 9,200 acre-feet . A station upstream, 
however, has recorded only seasonaJ. flow. 

Lakes and ponds in the Basin were formed by coastal sand dunes that 
blocked the seaward movement of surface water. Their s urface areas 
fluctuate seasonally :from 40 acres to a :fraction of an acre. They 
are replenished by precipitation, surface runoff, irrigation return, 
and ground water seepage. 

Gr ound Water 

Ground water, U3ed for irrigation, indU3triai, and domest ic purposes, 
is found chiefly in alluvium along Arroyo Grande Creek, where it is 
generally unconfined (Table 2) . Ground water -- confined and uncon
fined -- is also found in the following sediments: terrace deposits, 
older sand dunes, Paso Robles formation, Careaga sand , and Pismo 
tormation. 

Except in localized areas, where ground water flow is affected by 
local geohydrology , levels indicate that movement follows the land 
gradient. In the fall of 1969, the water level in a tew wells less 
than a mile from the coast was drawn down about 2 teet below sea 
level . Farther inland, the level in some wells has been drawn down 
about 8 feet below sea level. In 1967, the level in Well No . 32/13E-
29Gl , about 2 miles inland, was 24.5 feet below sea level during 
pumping. 

Onshore intrusion of sea water into ground water is not an immediate 
problem, although it is undoubtedly occurring offshore and may, in 
time, reach coastal wells (UNR Bulletin No. 63-3). 

The estimated storage capacity of the Basin is 700,000 acre-teetj 
the storage capaCity of the Basin above sea level is 40,000 acr e 
feet (DVm, 1958). The amount that can be extracted annually 
without causing a long-term change in ground water elevations is 
estimated to be 9,500 acre-feet. The maximum deptb of tbe base of 
the fresh ground water at the coastline is about 700 feet below 
sea level (OWR , 1970) . 
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CHAPTER rv. WAXER QUALITY 

In the study area, surface and ground water resources &re used 
beneficially for recreation, for fish-and-wildlife propagation, 
and for dcmestic, arunicipal, industrial, and agricultural 
purposes. To establish well stand&rds that will protect the 
quality of a particular body of ground water for these uses, 
the factors affecting the quality must be understood. 

SURFACE WATER 

The Arroyo Grande hydrologic subarea's surface water includes 
the perennial. flow and storm runoff of Arroyo Grande Creek 
and its tributaries; shallow perennial lakes and marshes; a 
tidal estuary; lagoons; irrigation return water in drainage 
ditcbes; and Lopez Reservoir. 

Analyses of the chemical quality of these waters which r e 
plenish the area's ground water &re summarized in Table 3. 
Most flowing surface water is Class 1 and, to a lesser degree, 
Class 2 for irrigation, and a sample hem Meadow Creek is 
Class 3, due to the high chloride (CI) concentration. 

Water tram Arroyo Grande, Lopez, and Tar Spr ings Creeks gen
erally meets U. S. Public Health Service (USP!::lS) Drinkins 
Water Standards except for total dissolved solids concen
trations that often exceed 500 milligraDls per liter (mg/l)*. 
but are also often less than 100 mg/l. Water from Meadow. 
Canyon No.1. and Los Berros Creeks has contained concen
tl"'l!lltions of TDS, Chloride, sulfate (S04)' nitrate (NO ), and 
magnesium (Kg) in excess of the Drinking Water Standa~8 limits. 

Water in lakes and lagoons is Class 2 and 3 for irrigation. 
Also, such water does not meet the recoomended USPHS Drinking 
Water Standards, because of sulfate and chloride concentra
tions above 250 mg/l, magnesium concentrations above 125 mg/l, 
and TOO concentrations above 500 mg/l. 

GROUND WATER 

Usually, the ground water quality in the Basin improves with 
depth (Table 4). Thus, ground water is generally Class 1 and 
2 for irrigation, although occasionally it is Class 3 because 
of high electrical conductance and chloride concentrations. 

For domestic use, ground water commonly contains mineral con
centrations in excess of USPHS Stand&rds, particularly TOO, 
and -- to a lesser degree and in descending order according 

*Essentially equivalent to parts per million (ppn). 
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to frequency _. nitrate , sulrate, magnesium, and chloride. 
The water is usually hard and oi'ten very hard, 

Concentrations of TOO of the ground water extracted from 
Arroyo Grande alluvial deposits along the Creek range from. 
about 500 to 2,900 mg/l and total hardness from about 400 
to 1,300 mg/l. 

Ground water extracted from a semiperched aquifer in the Paso 
Robles formation, lying beneath the older sand dune depoSits, 
ranges from about 200 to 900 mg/l in TOO (excluding ground 
water samples fran wells affected by saline deposits or by 
sea water). This water in the semiperched aquifer is soi'ter, 
ranging fran about 100 to 400 f1ll!,/1 in total hardness. 

Ground water extracted from Zone A (Table 2) , which is in the 
Paso Robles formation, ranges from 250 to 1,000 mg/1 in TOO 
(excluding ground water samples from wells affected by saline 
deposi ts or by sea water), and ranges from about 100 to 600 
mg/l in t otal hardness . Ground water extracted from Zone B 
ranges from about 200 to 1,200 mg/l in TOO and fran 50 to 
650 mg/l in total hardness. 

The wells with the highest nitrate concentrations are centered 
within a 6-square-mile area between Arroyo Grande . Oceano. 
and Grover City -- Sections 19, 20 , and 29-33 of Township 32 
South, Range 13 East, MDB&M -- where nitrate concentrations 
range as high as 195 mg/l. This area mostly underlies the 
permeable older sand dune deposits (DWR, October 1969). 

Wells and springs showing concentrations of sulfate greater 
than 250 mg/l lie along low, marshy coastal areas and along 
Arroyo Grande, Los Berros , and Tar Spring Creeks and a small 
creek tributary to the latter. 

Those with magnesium concentrations over 125 me/I are few and 
widely scattered, and most of those with high chlorides are 
near the ocean . 

Of 158 .... ells and springs in the subarea for which mineral 
analyses are available, 67 had average nitrate concentrations 
exceeding 45 mg/l; 43 had average sulfate concentrations ex
ceeding 250 mgfl; 10 had average magnesium concentrations 
exceeding 125 me/l; and 5 had average chloride concentrations 
exceeding 250 mg/l. 

IMPORTED WATER 

As previously stated. SLOCFCWCD has contracted for water from 
the State Water Project. Water quality objectives for project 
water are listed in Table 5. 
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TABLE 5 

WATER QUALITY OBJECTiVES 

STATE WATER PRo.J'Em 

Cons ti tuent Maximum 

TDS 

Total hardness 

Chlorides 

440 
180 
110 

110 

220 

110 

55 

20 Sulfates 

Boron 

Fluoride 

L,ad 

Se lenium 

0.6 

Hexavalent cbrcmium. 

Arsenic 

1.5 
0 . 1 

0.05 

0 . 05 

0.05 

0.3 I r on pl us D!.9J18&nese 

Magnes i um 125 
Copper 

Zinc 

Phenol 

3 
15 
a.ex)! 

The proposed alignment of the CaJ.ifornia Aqueduct ' s Coastal 
Br anch tre nds southward, passing midway between the City of 
Arr oyo Grande and the Lopez Reservoir . Thi s alignment will 
provide the area wi t h a source of good quality water. 

FACTORS INFLUENCING WATER QUALITY 

Wat e r quali t y i s impai red by nature and man . 

Impairment by Nature 

Arroyo Grande Cr eek is degraded near the coas t by the mixing 
of sea and f'resh wat er due t o t i dal act ion that extends as 
far inland as 3 , 000 f'eet (DWR Bulletin No . 63- 3). The ground 
wat e r 1s impaired by per colati ng mixed f"res h and saline sur
face water where streams and lagoons are i nundated by sea 
water during high tides . 
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A small stream, Meadow Creek, flows southeast from Pismo Lake 
to Arroyo Grande Creek through marshes and lagoons . Its water 
is degraded by contact \-11 th and solution of minerals from 
marine saline depoSits (DWR , October 1969) . 

Saline deposits occurring along tidal marshes, lagoons . and 
sloughs readily yield chloride and sulfate minerals to ground 
water. 

Hardness is caused mainly by the solution of calcium and mag
nesium from the Jurassic rocks found in this area . Ground 
water migrating downward along the alluvium of Arroyo Grande 
Creek is recharged largely by runoff from the upper parts of 
the Valley. Having had more contact with calcium-magnesium
rich minerals, it 1s harder . 

Ground water from beneath older dune sand deposits is consis 
tently softer and of better quality than that from the allu 
vial depoSits along Arroyo Grande Creek . Older sand dune 
depoSits are extremely permeable and absorb much of the rain 
falling on them, thereby recharging the underlying aquifers 
with a relatively softer and less mineral concentrated water . 

Ground water along the West Huasna fault zone shows sulfate 
concentrations of more than 250 1'fJl3./1. This is caused by the 
solution of minerals from the fractured rock zone and/or gases 
and mineralized juvenile water moving up along this fault zone. 

Impairment by Man 

Nitrate, particularly, and -- to a lesser degree sulfate and 
chloride -- are added to and increase tbe mineral cons t ituents 
of the area's ground water by man's activity . Their adverse 
effects, however, can be minimized. 

Nitrate impairment is caused by mineral contributions from 
(a) irrigation return water containing nitrogenous fertilizers 
and (b) domestic waste water. The latter consists of sewage 
discharges to individual septic tanks and leach fields and, 
in the past, from. the no longer :f\lnctioning Arroyo Grande 
Sewage Treatment Plant. 

Wells in Recent alluvial deposits along Arroyo Grande and 
Los Berros Creeks and Tar Springs are extracting sulfate
impaired water which results, at least partially, from irri
gation return. Chloride-impairment may result from water
softening wastes discharged to septiC tanks. 
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Bullet in No . 170 Series , • Abstract s of DWR P ublications · 

Tw.ce annulilly , the Department of Wllter Resources publishes ils Bulle tin No. 170, ~Abstrac t s of DWR 
Publ.cAt .ons". These reports are free. The se repor ts contain abst racts of al l Department o f Wil ie r Re
sources technicill bulletins published during the previous six :nonths. a cumul at h'e index to those abs trac ts, 
a p"ce list o f those bulletins published du ring the past f,ve yea rs which remain in prin t . and II list o f 
hbralles ""hich shelve the bulletins. If you would like your name placed on the mlliling list, .... II te to 
gepa rtment of Water Resources, Attn: Reports Administ rat .on . P. O. Box 388. Slicramentc. CA 95802. 

In add.llon, you may WIsh 10 purchase Bullelin No. 170-69. "Abstrac ts of DWR P ublications: 1922-1 969'. 
T h,s report s ummarites the 600-0dd major engineering repo!!s published by the Depllrtment of Wllter Re
s oulces and Its predecessor agenc .es SInce 1922. II conlalns II complete subjeet index lind Iisls Ihe 
purchll5e puce of those reports remaining in p" nt. It is available, a t S5.oo a copy from : Stllte of Califomia. 
Documents Seelion. P . O. Box 20 191. Slicro'mento, CA 95820. Residents of Cilli fomia should add 5 percent 
",ole" t .. x. thus payin", $5.25. Til l" p,ice 'nclude" "h'ppin",. P lease mak e che<;;k 5 o. money o ,de,,, payable 

to STATE OF' CALIF'ORN IA. 
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