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_ Water Quality Conditions

Attention: Mr, Kenneth R. Jones o Coastal Region, San Luis
Executive Officer ' Obispo County
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This memorandum report describes water quality conditions in the
Coastal Region of San Luis Obispo County. Also, the report recommends pre-
liminary water quality cbjectives and a ground water monitoring program.
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tance be previded to regional water guality boards by other state agencies.,
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1. INTRODUCTION

As the result of rapid population growth, urbanization, and
the development of agriculture, industry, and commerce, the
coastel region of San Luis Obispo County has experienced --
and is still experiencing -- an ever-increasing need for

water. This is especially true of the southern coastal region.

Along with this expansion, the volume of waste discharges have
inecreased, and the quality of the region's water has been
affected correspondingly. To protect and preserve the guality
of surface and ground water for optimum beneficial uses, it is
essential to assess the region's water supply conditions, the
effects of waste discharges on those water resQurces, and to
fix workable water quality objectives.

OBTECTIVE AND CONDUCT OF THE INVESTIGATTION

The objective of this investigation was to develop informa-
tion to aid the Board in establishing water quality pelicies
that would enable it to protect'the weter resources of the.
“study aresa.

The specific activities undertaken To meet the objective were
determination of the: {1) occurrence, movement, and use of
surface and ground water, with particular reference to im-
pairment by waste discharges; (2) the quality of the water
supplys (3) the quality of sewage treatment plant waste dis—
charges and industrial waste discharges and their effects on
the water supply; (4} mineral water quality objectives to
protect the beneficial use of surface and ground water; and
{5) suitable surface and ground water sampling points for
monitoring water quality and the effects of waste discharges.

In conducting the investigation, described in this report,

the Department evaluated data in its files, a8 well as data
from other organizations and outside authorities (Appendix A).
Hydrologic data vere gathered, compiled, and evaluated through
1968.%

In 196h, field work was initiated and coordinated with the
general statewide surveillence program; it ¢consisted. of
locating wells, sampling them, and measuring the depth to
water in them.

Land and water use, waste water quantity and quality, and
hydrologic and water quality data were also among the aspects
of the probvlem that were studied.

¥This is a cooperative progran between the San Luis Obispo
County Fleod Control and Water Conservation District and
the Department.
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AREA OF THE

This report includes water quality informetion developed for
& cooperative water resources management study which was com-
menced in 1963 by the San Luis Obispo County Flood Control

and Weter Conservation District (SLOCFCWCD) and the Department
of Water Resources (DWR).

INVESTIGATION

The study ares encompasses the coastal region of San Luis
Obispo County southwest of the Santa Lucia Mountains
(Figure 1 and Plate 1), %# ' s

Because of the size angd complexity of the study area and the
need for localized information, the area has been subdivided.
The subdivision was based on the office report published by
the Department, "Names and Areal Code Numbers of Hydrologic
Areas in the Southern District", April 196L. The information
in the publication is the basis for compiling, filing, and
retrieving geologic and hydrologic data with electronic data-~
processing machines in the Department.

For this investigation, it was foungd convenient to apply the
names and areal code numbers in that publication to three
hydrologic subunits in the study area -- Cambria, San Luis
Obispo, and Arroyo Grande -— which, in turn, were subdividea
into subareas (Figure 1). Each subdivision in Figure 1 can
be divided still further into a nonwater-bearing hill and
meuntain area and g ground-water-bearing valley area. In
this report, the_ground—water—bearing valley ares is termed
"ground water basin", or simply "basin", in order to dis-
tinguish it from the entire subdivision, which ineludes parts

“of the surrounding nonwater-bearing hill and mountsin area,

The region's climste is mild. Rainfsll is virtually nenexis-
tent. during the warm summers, although the prevailing north-
west winds frequently bring in ocean moisture, mainly in the
form of fogs. Winters are short, wet, and cool. The Santa
Lucia Mountains cause mejor storms from the Aleutian Islands
to deposit heavy rainfall along the coast {Table 1).

In 1960, over Tl percent of the County's population resided
in a narrow strip along the ocean (Table 2), That area,
especially from Arroyo Grande to Morro Bay, has experienced

#*The section of the County within the Sants Maris River is
not in this study area; however, information about it can
be found in two other DWR reports: "Water Quality Objec-
tives, Santa Maria River Valley", December 1964, and "Sea-
Water Intrusion-Pismo-Guadalupe Area" (under preparation).
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TABLE 1

SUMMARY GF CLIMATOLOGICAL DATA FOR

SELECTED STATIONS [N COASTAL SAN LUIS OBISPO COUNTY

Recorded temperature PPV -
Elevation in dearees F** Precipitation in inches Period
Station* in 1935-36 to of
foat Mean 1966—-67 d
ee average recor
Point Piedras 57 4.0 19.57 1940—41
Blancas to
196667
Cambria 150 { ——-not available———) 18.90 193738
' to
196667
California 300 58.8 2158 . 1869-70
State o
Polytechnic 1966—67
College
Pismo Beach, 80 57.5 16.49 1949--60
to
196667

*See Location on Plate 2

**Record to 1961

***Records are from October 1 to September 30;
Data was obtained from San Luis Obispo County Flood Control and Water Conservation District.
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| ~ TABLE 2 I
POPULATION OF COASTAL SAN LUIS OBISPO COUNTY
— |
City or area Apg;nl,uifﬁ() J:r;ini’a ::f *5 Estim_aitggop_eégentage
increase*” l
Motro Bay | _ 3,692 6,960 88.5
Baywood—Los 0sos 1480 2,670 80.4 '
Cambria 1,20 2,010 59.5
Cayucos | 1,400 1,700 214 ' |
San Luis Obispo {City} 20,437 26,200 82 - l |
San Luis Obispo (.Ruraf) 4,276 . 7.378 : 72.5 '
Pismo Beach—Shell Beach 3,682 4,160 16.1 I
Avila | 550 620 127 :
Arroyo Grande 3,291 6,870 _ 108.8 '
Grover City : 5,210 6,30 2.9 I
Oceano - - 1,317 1,664 ' 26.3
Nipomo | 2,430 3,530 . 45.3 i
Other Coastal Rural Areas 8,902 6,361 — _
| == | — 1
Coastal Area Sub Total m m _22_2
TOTAL FOR COUNTY ] 81,044 102,486 ' 26.5
*U.S. Deparment of Commerce, Bureau of the Census and the
8an Luis Obispo County Planning Department.
**Economic Research Division Security First National Bank,
"Ventura, Santa Barbara and San Luis Obispo Counties.”” July 1966.
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& much greater growth than the interiocr of the County. 1In
fact, it represents one of the largest rercentage 1ncreases
in the entire State during 1960-65.

The largest community in this part of the County is the City
of San Luis Obispo, with a population of 27,100 as of March

1969. The County's population was about 105 ,000, accordlng

to the July 1968 census.

Urbanization in the Cambria, San Luis Obispo, and Arroyo

- Grande hydrologic subunits is reflected by the increase in

land use and applied water between 1959 and 1968 -- the years
of land use surveys by the Department (Tables 3 and 4). Be-
tween 195G and 1968 Cambria's urban-suburban land use has
increased by 18 percent, San Luis Obispo's by 32 percent, and
Arroyo Grande's by 50 percent; and applied urban-~suburban
water use has increased by 23, 36, and 39 percent, respectively.
During the same period, land use and applied water for irri-
gated agriculture has alse risen, though not as sharply as
urban-~suburban use (Tables 3 and 4). Within the three sub-
vnits, land use for irrigated agriculture has increased T per-
cent and applied water from 1 to 5 percent.

In the northern coastal area, unit rates of irrigation for
most crops are small due to the heavy rainfall in winter and
frequent damp fogs in summer. 1In 1959, for example, =sbout
half the crops in the Cambria hydrologic subunit were not
irrigeted at all.

Only about 1 percent of the Cambria subunit was serviced with
water for irrigation or urban-suburban uses. In the San Luis
Obispo and Arroyo Grande hydrologic subunits, on the other
hand, about 7 percent of the area was serviced. The percent-
age is lower in the Cambria hydrologic subunit because more
of it lies in mountainous areas unsulted for extensive
cultivation. :

2, GEOHYDROLOGY

'Water—bearing sediments are plentiful in the Arroyo Grande

hydrologic subunit and yield large quantities of ground water.
However, in the northern parts of the study area —-- the

' Cambria and San Luis Obispo hydrologic subunits -- water-

bearing sediments are sparse. They provide little subsurface
storage for the large volume of surface runoff during heavy
rainfalls, much of which consequently discharges to the ocean.

-}1~




TABLE 3
LAND USE, SAN LUIS OBISPO HYDROLOGIC UNIT
In acres
Cambria Subunit San Luis Obispo Arroyo Grande
Category (T—10.AD) Subunit (T—10.80} Subunit (T-10.CI)
1959 1968 1959 1968 1959 1968
Net Urban-Suburban 73 860 3,970 5,240 1,770 2,660
Net irrigated 1,450 1,550 4,970 5,320 3,680 3,970
agriculture .
TABLE 4
APPLIED WATER, SAN LUIS 0BISPO HYDROLOGIC UNIT
In acre-feet
Cambria Subunit San Luis Cbispo Arroyo Grande
Category - A{T-10. A0 Subunit (T—10.80} Subunit {T-10.Cl}
1959 1968 1959 1968 1959 1968
Urban - Suburban 1, 140 1,400 7.020 9,650 3,560 4,950
[rrigated agriculture 3,150 3,310 11,840 12,480 9,930 10,770~

(The 1959 statistics were obtainred, in part, from Appendix B of DWR Bulletin

No. 103, "San Luis Obispo and Santa Barbara Counties Land and Water Use

Survey, 1959%.

The 1968 figures were obtained, in part, from data compiled

for the "San Luis Obispo and Santa Barbara Counties Land and Water Use
Report", April 11, 1969.) '

-12~
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GEOLOGY

Records indicate that the yields of wells in the study area
range from a few gallons per minute {gpm) to about 2,500 gpm.
South of Morro Bay, many wells yield water from more than one
geologic unit; but north of it, wells usually yield water omnly
from alluvium (Plate 1 and Table 5). The Point San Luis
hydrologic subarea is not included in Table 5 because it con-
sists mostly of nonwater-bearing sediments; Department records
show only one well there.

Water-bearing Formations

Water-bearing sediments in the study area, from the youngest
to the oldest, comprise Recent sand dunes, aliuvium, older
sand dunes, terrace deposits, Paso Robles and Pismo forma-
tions, and Careaga sand. These encompass all the permeable
deposits capable of storing water (Plate 1). In some cases,
they lie above the regional water table and do not produce
water, '

Recent Sand Dunes generally lie above the fresh water table,

or they may contain sea water, and therefore yield no ussble
fresh water. Recent sand dune deposits consist of beach sands,
which usuzlly are in contact with the ocean.

A large baymouth bar, composed of Recent sand dune deposits,
separates Morro Bay from the Pacific Ocean. Such deposits
are also found along the coast between Arroyo Grande Creek
and the Santa Maria River, extending inland for about 3 miles.

Recent and Upper Pleistocene Alluvium is the principal water-
bearing unit in the study area north of Morro Bay., Wells
yield up to about T00 gpm from slluvium along many north
coastal creek channels and up to 1,700 gpm in the alluvium
of Arroyo Grande Creek, where estimated permeability ranges
from 2,300 to 3,000 gallons per day per square foot {gpd/

sq. ft.). Alluvium consists of sands, gravels, and cl&ys

.deposited along the major and minor streams. It is usually

less than 50 feet thick, although it is abgug/%BO feet thick
along Arroyo Grande Creek, near the coast.=—=2=

Older Band Dunes of upper Pleistocene age have a sufficiently
high percolation rate to . absorb much of the rain falling on
them, Ground water extracted from older gand dunes -~ or
more often from sediments immediately below them —- supplies
most of the water for the communities of Morro Bay and Arroyo

¥These numbers correspond to the similarly numbered references
in Appendix A, :
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Grande. Wells in these Qunes do not yield much water, because
of the inflow of sand into the wells during high pumping.
Older dunes occur & few miles inland on valley lowlands, along
Chorro, Los Osos, and Arroyc Crande Creeks and the Santa Maria
River Plain.

Terrace Deposits of upper Pleistocene &ge usually lie above
the regional water tsble. As a rule, they transmit water to
underlying sediments or directly to the ocean., When satu-
rated, however, they readily yield water to wells.

There are two types of terrace deposits: those adjacent ang
parallel to the coast, which are marine alluvial terraces,
representing ancient uplifted beaches; and those near Laguna
Lake, which are continental in origin. Both types, however,
are composed of sands, gravels, and clays; their thicknesses
range up to 50 feet. Those adjacent Lo the coast are often
the only local source of water.

Paso Robles Formation of lower Pleistocene and upper Pliocene
age ranks second only to alluvium as a ground water producer,
Pump tests indicate that its permeability is between 500 and
1,700 gpd/sq. rt.2.13] 14 consists chiefly of sand, gravel,
silt, and clay.

Although this formation surfaces in two comparatively smwall
areas -- just southeast of the City of San Luis Obispo and

at Arroyo Grande —-- it underlies large parts of alluvium and
older sand dunes in the Nipomo Mesa, Arroyo Grande, San Luis
Obispo, Pismo, and Log Osocs hydrologic subareas, thus forming
a nmajor aguifer.

Careaga Sand of Pliocene age is Predominantly marine in origin.
Its maximum thickness is about TOO feet, but its permeability
is usually low -- about 70 gpd/sq. ft. It does not surface
within the study area, but underlies the Paso Robles forma-
tion in the ArroXO Grande hydrologic subunit, where it forms

a minor aquifer.—éf

Pismo Formation of lower Pliocene or upper Miocene age is
represented by an upper member of this formation. It out-
crops northeast of U. 8. Highway 101, between Pisme and
Arroyo Grande Creeks, extending inland as far as the head-
waters of Pismo Creek. ? recent study reveals that it is
locally water—bearing.ié- Its water-bearing portion is
composed of sand and is probably similar to the Careags

send. Tts thickness ranges from about 70 to 600 feet and 3/
it has permeabilities ranging possibly over 100 gpd/sq. ft.,~™

-15~




Wonwater-bearing Formations

HYDROLOGY

These rocks sometimes yield small quantities of fresh water
to wells end springs. For the purpose of this study, the
rocks are classified as nonwater-bearing when they yield less
than 25 gpm to wells. They consist of Cretaceous and Jurassic
sedimentary and igneous rocks, Miocene Monterey and Vagqueros
(marine) formations, and associated volcanics.

In the study area, ground water is replenished principally
by percolation of streamflow and precipitation, although ex-
cess irrigation water and eubsurface inflow from nonwater-—
bearing areas provice some repleﬁishment. Ground wabter is
diminished by subsurface outflow o the ocean, pumping, and
evaepotranspiration. Tmpoundment of surface water in some
areas mey reduce the amount of surface flow available for
ground water recharge.

Besides ground water, the City of San Tuis Obispo's current
water requirements are being met by surface water from Whale
Rock Reservoir near Cayucos, and Salinas Reservoir on the
Salinas River. The ground water of Pismo, Arroyo Grande, and
Nipomo Mesa hydrologic subareas is augmented by water conserved
in and released from the recently completed Lopez Reservolir,

et the confluence of Arroyo Grande and Lopez Canyon Crecks
(Plate 2). '

Precipitation

Plate 2 shows an isohyetal map based on the 1935-36 through
1966-67 average seasonal precipitation data compiled by
ST,OCFCHCD. Rainfall is highest on the western slopes of the
Santa Lucia Mountains. It increases from the coast eastward
as ground elevations increase, ranging from about 14 inches
along the south coast to ebout 50 inches, near Pine Mountain
Peak.

At California State Polytechnic College, precipitation data
records cover 92 years. They disclose that about T6 percent
of the yearly rainfall occurs from December through March
and less than 2 percent from June through September. There
have been as many as 39 climatological stations in the study
aresa and data from a few selected statlons are in Table 1.

Surface Water

A1l creeks within the study area flow heavily during the wet
winters asnd some are dry during the summer. Seascnal and
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monthly runcoff varies with précipitation about 90 percent of
the north coastal streamflow occurs between November and May
(Plate 2 and Table 6).

On the other hand, the records of the gaging station of Arroyo
Grande Creek at Arroyo Grande indicate flow almost all year,
although the records of a geging station farther upstream in-
dicate only seasonal flow. Chorro Creek above Chorro Reservoir
flows all year. Toro Creek's flow has not been recorded con-
tinuously, but for the 1953 calendar year it was 2,750 acre-

- feet., In terms of runoff per square mile of drainage area,
“Arroyo de la Cruz is one of the most productive streams in all

San Luis Obispo County. Runcff at the station near San Simeon
averaged about 39,300 acre-feet during 1950-66, smounting to
over 900 acre-~feet per square mile,

Runoff per square mile of drainage in the extreme north of
the county is relatively high due to heavy precipitation.
Much of this runoff is now discharging to the ocean.

Runoff from Old Creek and its tributary, Cottontail Creek,

now enters Whale Rock Reservoir (Plate 3A). Surface water
stored in Whale Rock Reservoir supplies additional water for
the City of San Luis Obispo -~ 1,100 acre-feet in 1966-67 —-
as well as the California State Polytechnlc College. 1Its
capacity is about 40,000 acre-feet: on September 1, 1968,

it stored 17,568 acre-feet; on March 1, 1969, 32, 232 acre-feet.

"Since completion its average annual yleld has been about 14,000

acre-feet.

Chorro Reservoir, with a capacity of about 80 acre-feet, 1is
fed by Chorro Creek, plus the water pumped from Whale Rock
Reservoir, and serves the California Men's Colony and Cuesta
College (Plate 3B).

Runoff from Lopez and upper Arroyo Grande Creeks is controlled
by Lopez Reservoir, which was completed in January 1969 by
SLOCFCWCD (Plate 2). It has a capacity of about 52,000 acre-
feet and an estimated safe yield of about 6,230 acre-feet

per year. The Reservoir was filled to cepacity from runoff
resulting from the especially high precipitation that occurred
in January and February 1969.

There ere lakes and ponds in the Arroyo Grande hydrologic
subunit (Plate 3B). These were formed primarily by sand
dunes deposited along the coast, preventing the seaward
movement of surface water. The surface areas of these lakes
and ponds fluctuate seasonally; they range from about LO
acres to a fraction of an acre and are replenished by pre-
cipitation, surface runoff, and/or irrigation return water
or ground water seepage. :
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TABLE 6 .
AVAILABLE GAGED RUNOFF — — COASTAL SAN LUIS OBISPO COUNTY '
: In acre—feet
Arroyo Santa Santa Chorro Lopaz Arroyo Arroyo Arroya Arroyo
de 1a Cruz Ro San Creek Granda Grand Grande:
Water sa Rosa Creek Creek rande Creek Grande
yoar Creek near Creek Creek above Bernardo A above ] Creek near | pelow Santa | Creek at
§an ) near. at - Craek d Nxelser:js Phoenix Arroyo Manuela Arryo
Simeon 2 Cambria® | Cantriab | Reservoir Ranch Creakt Grande a Schoot b Grande @ l
193940 9,580 ¢
194041 55,580 l
194142 21,460
184243 45,700
194344 o 15,620 l
[=]
194445 E: 12,040
<) o
194546 - £ 5 B 6.500 I
@ ©
194647 « e © 3,490
a [+
. hel
194748 5 z - © 1,790
| i 5 2
194849 = é 2.690
L=}
9
194550 z 2 5 4,960
3 e
195051 20,280 = ] 3,890
2 T 3
"
1951-62 78,350 g 3 36,760
o % :E', »
1952--63 41,250 18,5902 § o 1,750 5,900 I
. o :
19653-64 28,730 11,270 = 1.370 7120
1954--55 12,780 4,320
1965--56 60,630 2,37% 17.330 l
195667 14,310 1,103 3,320
1957-58 75,860 16,100 5,159 - 46,750 l
1958-69 12,480 1,520 © 1,202 170 5,760
1959--60 20,860 3,570 804 1,780 387 4310 l
1060-61 2,550 1.0 432 577 0. 7 2,000
Q
. [¥]
196162 62,970 11,000 e 3,08 3.401 9.180 & 19,260
[&]
o ]
196263 66,000 11,180 « 1,757 1,607 3,153 607 z 5,710 I
o .
1963-64 12,390 1,780 = 7 1,657 3.037 302 ¢ 2,320
196465 43,140 6,960 1,644 1,769 3610 133 1670 5,640 l
196566 33.400 4,560 1.336 + 2,487 889 1,190 5,040 :
196667 73.820 14,360 3614 3 9.166" 2,268 = 3 .960
Drainage area, . |
syuare miles 41 13 45 — [ Fal 13 68 Ga 102
Average for ‘ )
record period . 39,300 7.200 16,000 +,900 1.800 4,300 1.100 1,700 1,600 14,400 l
*
Incomplete record .
- BUnited States Geological Survey’s gaging station
California Gepartment of Water Resources’ gaging station
“Runoff computed from Cho_rro Reservoir storage records by Califarnia Men's Colony.
_San Luis Obispo County Flood Control and Water Conservation District’s geging station l
w18e
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-In the San Luis Obispo Creek subarea, Laguna Lake was probably
created by alluvium deposited by San Luis Obispo Creek and
other creeks tributary to the southeastward-flowing Prefumo
Creek. A buildup of alluvium across the San Luis Valley
effectively dammed surface water behind it.

Proposed Surface Water Conservation Reservoirs

Five surface water conservation reservoirs have been proposed
by SLOCFCWCD for- céonstruction by 2010 (Plate 2). Storage
capacities and safe yields are listed in Table 7.

Ground Water

Ground water is used throughout the study area for irrigationm,
industrial, and domestie purposes. It occurs chiefly in the
alluvium deposited along the major creeks, where it is gen-
erally unconfined (Table 5). In the Morro Bay, City of San
Luis Obispo, and Arroyo Grande areas, ground water -- confined
and unconfined -- is also extracted from the following sedi-
ments, in their relative order of importance: Paso Robles
formation, older sand dunes, terrace deposits, Careaga sand,
and Pismo formation.

Ground water levels indicate that ground water movement
generally follows the land gradient:; it flows along stream
channels, down the slopes of the Santa Lucia Mountains,
toward the ocean. With few exceptions, the ground water
basins with small storage capacities usually are completely
recharged each winter, mostly by stream percolation. Even

if they are substantially dewatered during the summer, natural
streamflow }s usually enough to recharge them , mostly during

the winterg .

The total ground water storage capacity for all the basins
in the study area is in the order of 2 million acre-feet
(Table 5)2/.

.Ground water storage above sea level of all the basing is in
the order of 100,000 acre-feet, not including the Nipomo Mesa
Basin, vhich has a storage capacity of about 1 million acre-
feet. This usable ground water in storage represents the
amount of water that can be extracted from the agquifers

lying between sea level and ground surface; it is limited by
the minimum storg;e required above sea level to prevent sea- -
water intrusion.~=

The estimated annual safe yield of the ground water basins

totals about 25,000 ecre-feet, equal to the average amountz/
of water percolating to the water table annually (Table 5)=.
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"TABLE 7
. "PROPQSED CONSERVATION RESERVOIRS IN
" COASTAL SAN LUIS OBISPO COUNTY 12/
Storage Safe ~ Estimated
Reservoir Creek . S year of -
capacity yield compl etion
‘Bald Top ) ‘San
Carpoforo
Upper N San
. Ragged Point Carpoforo .
Yeliow Hill Arroyo De
La Cruz
San Simeon ‘San Simeon
‘Santa Rosa Santa Rosa




Data for most of the area indicate seasonal cyclic falling

and rising water levels, though there has been only a slight
ret decline between 1953 and 1958. However, most wells evi-
dence a slight sustained water level decline, with the ldrgest
occurring in the Nipomo Mesa Basin (Table 8),

A recently completed Department investigation¥ of sea~water
intrusion indicated that onshore ground-water intrusion is

: i . 13/
not now a problem in Pismo, Arroyo Grande, and Nipomo Mesa~=,
although it is undoubtedly occurring offshore and may, in
time, reach coastal onshore wells. An upper Pleistocene
terrace deposit, just north of Pismo Creek, is subject to
sea-water intrusion because of limited fresh-water recharge
and storage. Such intrusion occurs during high tides, when
the water table has been lowered in the summer and fall.

Inported Water

Water imported into the study area now comes from the Salinzs
Reservoir and is used mostly by the City of San Luis Obispo.
In 1966-67, about 3,400 acre-feet -- 70O percent of the City's
total water used during that fiscal year —— was imported by
the City.

The County's entitlement from the Nacimiento Reservoir amounls
to 17,500 acre-feet, an unstipulated portion of which may go

to the coastal area in the fubure. Built in 1956, the Reservoir
is in San Luis Obispo County, but is cwned by the Monterey
County Flood Contreol and Water Conservation District.

Water from the Twitchell Reservoir, constructed by the United
States Bureau of Reclamation, is used for recharging the Santsa
Maria ground water basin, immediately south of the study area,

Interbasin exchanges of water occur within the ares in the
form of pumped withdrawals: (1} from the Arroyo Grande basin
to Pismo Beach, thereby providing Pismo Beach's major supply;
(2) from the 014 Basin to the Toro and Cayucos hydrologic
subareas; and (3) from Whale Rock Reservoir to the Chorro and
-5an Luis Obispo hydrologic subareas.

A proposed distribution system from Lopez Reservoir will supply
water to coastal areas as far north es Port San Luis, providing
water to Pismo, San Luis Obispo Creek, and Point San Luis hydro-
logic subareas, Also, 1t is proposed to build in 1972 a facility
to divert water from Santa Rita Creck, in the Paso Robles hy-
drologic subunit to Whale Rock Reservoir or the Toro Terminal

¥Although the investigation is completed, preparation of the
report is in progress. :
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TABLE

119

8
WATER LEVEL CHANGES IN THE FALL, 1953-54 THROUGH 1965-67
S in feet
Ground - ' Déte' Water Date Water :
water Well jevel level | Change
~ basin _( 1954) el evation (1967) elevation
‘San Simeon 278/ BE~ 9L1 11/20/54 18 0/21/67 17 -1
Santa Rosa 278/ 8E~24J1 11/20/64 68 10/21/67 68 0
Villa © . 288/ 9E-23E2 8/12/63 63 10/21/67 B1 -12
Olid __288/‘_!0E-—34N3 1 1/20/54 2 10/'21/67 2 -1
1 Tor0 2/10E~- 1P1 . 8/21/63 122 10/21/87 121 -1
Morro 295/ 10E—2582 11/20/64 28 9/27/68 -5 -4
: 295/ 11E-17A1 - 11/22/54 191 10/21/67 a3 +:2
: 288/ 11E--30D1 11/20/64 26 10/20/67 26 -1
Chorro’ 298/ 11E-3231 11/18/54 24 10/16/67 22 -2
Los Osos 308/ 10F-13G1 11/18/64 9 10/19/67 2 -7
: 08/ 11E~- 7K1 11/18/584 7 10/19/67 9 + 2
308/11E-17H1 11719/54 -4 “10/19/67 -23 ~19
- 308/11E-18Q1 11/19/b64 47 10/19/67 68 411
_ 305/11E-21E1 11/20/54 . 53_ 10/12/67 51 -2
‘San Luis Obispo 30S/12E~32J1 11/23/54 116 10/ 4/66 114 -2
318/12e-10G2. 11/18/63 110 10/ 4/66 108 -1
318/12E=14C1 W/ 5_4 119 10/17/67 121 + 2
Pismo “31S/13E—-16N1 11/19/54 279 10/17/67 300 +21
_ 318/ 13E-19H1 1Y/ 1/b64 245 10/17/67 249 + 4
- Armoyo Grande  318/T4E-31K1 _”; 13??1 324 10/14/66 g?;’ +4
© 318/14E-32G ) 4 - 10/ 6/65. ~14
- OIg ST 11/19/54 ) 197888 234 -15
- 325/13E~1G1 11/18/54. 282 10/ &6/67 232 (¢}
325/ 13E-12C3 11/19/54 249 10/ b/67 - 248 -4
325/13E-12N1 11/19/b4 203 10/ 5/67 - 208 + 5
325/13E-1203 11/18/54 210 10/17/66 212 +2
325/13E-13C2 - 11/23/83 215 10/ 7/656 195 =20
325/13E—14R2 11/18/54 189 10/ /67 119 ~70
328/13E~22.01 11/18/64 108 10/17/66- 106 -3
325/ 13E—23F1 11/18/64 137 10/ 5/67 148 +11
325/13E-27D3 11/17/64 65 10/ 2/67 59 - B
325/13E-28BG1 11/17/54 57 10/ &5/67 43 -9
325/13E-2802 11/17/54 K| 10/ &/67 30 -1
328/136-29N 1 11/18/54 -3 10/ 4/67 3 + 6
325/13E-30P2 11/18/54 4 10/ 4/67 3 -1
325/13E-32D3 11/18/54 -5 10/ 4/67 0 +5
325/ 13E-32K1 11/18/54 18 10/30/67 10 -8
325/ 13E—33E3 11/17/64 25 10/19/66 -7 -18
325/ 13E-33K1 - 9/30/64 16 10/ 5/67 17 + 1
325/ 13E--33L2 11/18/54 21 10/11/65 6 -15
328/ 14E—-19A1 11/18/64 277 10/ §/67 283 +6
325/14E-19D1 - 11/18/54 266 10/ 4/67 204 -12
12N/3BW—-29N1 11/18/64 27 10/11/65 11 ~-16
TAN/3BW-30K2 11/18/64 15 10/10/67 2 -13
12N/ 3BW-3021 - 11/18/5b4 22 10/11/65 7 -15
_ 12N/35W—-34G3 _ 11/17/54 134 10/ 5/67 162 +28
Nipomo Mesa 11N/34W—19F1 11/17/54 135 10/18/66 11 ~124
TIN/35W-—~ TRT - 11/17/54 36 10/10/66 18 -18
I2NS350 2081 1Yv/17/54 124 10/ 10/67 -5
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Reservoir, which may be built on Tore Creek, in the Cambria
hydrologic subunit.

San Luis Obispo County has contracted for 25,000 acre-feet a
year from the State Water Project. Initial delivery is
scheduled for 1980. Because of the expanding urban develop-
ment in the County's south coastal srea, the demand for
imported wateis}s 1likely to be in the order of 10,000 acre-
feet by 1990.~~

3. WATER QUALITY

To achieve the overall purpose of this report -- an evaluation
of the ares's wabter respurces and a determination of qualiiy
objectives -- it is necessary io decide how those resources

are to be used beneficially. In the study area, water is
employed for recreaticon, fish-and-wildlife propagation,
domestic, municipal, industrial, and sgricultursl purposes,
but chiefly for agricultural irrigation. These uses affect --
and are affected by —-- the quality of water.

The specific standards and criteria employed in evalusting the
quality of the study area's water rescurces as they relate to
their specific uses are enumerated in Appendix B.

SURFACE WATER

While the surface water of creeks, lakes, and reservoirs
ranges from Class 1 to 3 for irrigation, in general, it is
(lass 1 to 2. Of 234 samples from L6 surface water sources,
75 analyses from 25 of these sources, indicated Class 2
water, because of electrical conductance, chloride, and boron
concentrations (Table 9). On the other hand, 13 mineral
analyses of water samples from 9 surface water sources indi-

cated Class 3 water because of electrical conductance, chloride,

and boron concentrations. Most of the Class 3 water repre-

‘sents water samples c¢gllected from small lakes.

About 50 percent of the mineral analyses showed that the water
contains mineral constituents exceeding USPHS Standards for
drinking water, particularly TDS and, to a lesser degree,
chloride, sulfate, and magnesium concentrations (Table 9).
Furthermore, about 75 percent of the surface vater sampled

was hard. A water sample collected from Los Berros Creek on
October 6, 1967, showed a nitrate concentration of 87.5 mg/l,
exceeding the 45 mg/l recommended USPHS drinking water stan-

~dards for nitrate.

Many water samples from Pismo Creek show TDS concentrations
in excess of 800 mg/l. However, much of the ground water in
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“Analysis deted 2- 19-53 {Appendix €) was sot inctuded in Tablie 9.

TABLE 1
SUMMARY OF SELECTED MINERAL CONSTITUENTS IN
SURFACE WATER
Creik, 12ke. | Number Cosstituents rn mg i B N
Hythgbogre: et ;125C
lanaos:, o of Mg s, ct NG, ] oL
suharea reservair " -
e HANSE D bin. l Ave, l Lax W".[ Ave l Hax Hin l Avg Max Mm_‘ ) l LETS Nm—[ Ave I Man. | Mie l Ave l_ Max | Mn l Le. ] Wan
CREEKS
San Campofuie  San Camefors 5 n 23 33 ] 22 46 ] 12 15 a6 LR 23 000 006 010 iTH) Pk %57 187 x4 430
Aroyd de la éuom de la 7 k)] 18 »n 10 7 ) 2 10 1] 04 1.2 5.4 G.06 Q.20 0.7 * 7 pary i¥% 3 4%
g g
Burnatt 1 40 A3 14 o0 . () w7 505
San Sumegnt Pico 2 az 42 53 ch 34 33 16 8 19 00 21 42 013 0.1% 0.8 304 313 322 430 533 §15
San Simeon 9 10 22 a9 12 37 118 3 9 3z 1K) 2.2 6.5 0.08 (.15 020 128 %8 3rd 162 ne 943
Santa Rosa Santas Rosa il t3 5 87 14 43 232 7 25 52 1K+ 2.0 4.5 o6z Q.2¢ 65 180 458 €36 224 670 ol
Vilta Vitta 3 45 52 8 L) 55 B{t 22 65 133 (el 13 2.7 0.30 040 .59 L3l 601 bs2 505 75 100
Cayucos Cayucos’ 5 12 490 T8 0 1% 9 12 123 162 1.2 6.0 8.0 0.1 on 0.37 150 401 G48 200 813 134
oid Ot 14 0 33 57 23 T Lp) 7 24 46 o0 27 58 0.00 013 040 180 436 are 237 60 1787
Cottonta! w0 29 47 15 -l 96 i b Ell 20 2.5 3.0 001 0.05 0.08 205 =1 krig T34
Tero Taro € 18 48 69 25 53 60 ] 56 82 0.2 2.2 4.0 0.08 022 D83 ns 450 EGH 460 732 s.008
Karro Morro 11 2 » 118 A 1 i3 ¥ 33 152 0.0 4.6 16.5 0.00 01z 030 165 348 164 223 533 152
Chorro San Bernardo & 19 43 75 i 30 53 8 24 42 09 5.1 W00 0.02 B.18 .34 205 3 53t 272 508 803
San Luicita 6 9 38 80 ? F24 n 3 23 3B o0 54 Y& 000 004 007 200 361 48Y 225 53% bal
Pexininglon ] £4 5 Fil 1.8 0.08 445 658
Crorre 12 27 -X] 03 0 31 59 19 43 n ] 4.3 9.8 000 0.09 9.20 234 423 T4 7 685 EOEO
Dairy 1 (2] 37 b 2.3 0.08 465 BE7
Los Osos Las QOsos 3 14 i) 49 13 F43 3 B 27 35 29 22 2.5 004 0.18 0.39 3e 236 395 201 -3 £76
San Luis See 4 15 33 52 L] 50 B3 8 22 27 [+X1] 0.9 1.5 0.0¢ 020 2.4 160 352 514 220 526 144
Qtrspo Creak
San Luis Dhispo 13 13 65 04 17 67 .80 24 160 00 142 4.2 a0 019 0 65 130 2 k) o2 35 L4D
Seiner 1 62 sl 21 0.0 Q.00 4% —
Pomnt San Luvs  Islay 2 ) o3 ] 10 1= 148 4B 56 67 2.0 o] 0.5 0.08 010 012 626 &1 -713 w0 10X gy
Coon 1 LE 86 B 0.0 2.03 44 s
Pismo Pismo » 13 ®one - 1 3 04 13 6 136 00 57 T 065 0.2 1M W2 940 e1s 321 41D 1403
Sodzn?:’tgb:ﬁw z 13 28 Ll an 93 185 &0 89 10 wr 4.9 50 0.15-. 0.2 0,52 x0 515 13 an4 697 930
Pismo tributary t &
205 St 9 n 0.4 0.4 — F3]
gn:,.\sén-\::;él_bé‘éaw 1 74 2 4322 6.1 110 - 1,760
Weest Corral 1
Do Predia 52 18t 3 1.8 0.12 630 LT
Bﬂeslpl;;;:;d 2 38 50 63 102 09 s 21 » 3 3.0 6.5 0.0 ¢05 0.1t 018 430 493 575 659 7% B2
Atrowg Grante Wy adow 1 97 308 556 8.7 0.08 1,509 2919
S:.nv‘on 1 S8 66 258 0.0 0.50 968 1,685
Arroyg Gravle 17 12 43 85 52 159 63 13 32 53 on Ja Hs o000 0.06 9.12 85 605 B 355 &50 1165
Lopel 1 12 33 47 ] B3 123 10 13 18 0.0 0.3 19 0.00 0.08 019 180 By 5t3 267 545 147
Los Berres 3 23 o0 28 [-x] 4B0 (1] % ple:) 76 4.0 33.4 B7.5 0.1 0.15 0,23 320 1,343 1917 A3 1671 2404
Tar Springs 2 o 42 57 1] % x 30 36 42 [+ 30 60 010 0,2% 040 57 48R 678 12 7% 1080
jLAKES
Sar Luis Laguna 1 53 13 B2 4.3 0.20 422 73
Ob: spo
Armmyo Grandi: Hig Twin ] 165t 13 347 1.9 0n.49 1,858 3000
Elark 3 & 2 1B 5 & K mnm 206 03 a5 39 5.0 0.9% 0. 0.24 ] 540 744 4B0 EEF 130
Celery 1 L) 895 218 6.2 0.44- 2.3 2821
L2 Sage Riviera t ©01 3N 628 16.0 0.02 19401 3.12¢
Gotf Course
Pisme 1 113 12 $.012 3.7 0 80 2,806 4 ET1
White 3 as 108 138 148 I8 657 279 LY 676 2.6 .8 3.2 0.6 1.00 150 1813 - 297F 2400 2612 3145 3623
Mipoma Mesz  Mud 1 1 &0 643 25 0.3 1866 2,800
LAGOON
Arriryo Geantt: Prsmo k] 72 145 274 230 13 44 21w 1375 3464 0O 4.3 [X:] [ 1] 056 IO 2035 3437 7626 V649 5,033 15000
RESERYDIRS
olg Whaie Rock 4 21 30 51 L] 4 97 14 22 N o 1.7 5.0 0.0 .12 G t? % M2 628 411 522 735
Chorrg Chorre 1 63 24 22 o0 .20 570 545
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the southeast portion of the Pismo hydreclegic subarea is of

considerably poorer guality. Surface water would therefore

tend to improve rather than impair the quality of the ground
water. :

GROUND WATER

The Cambris

In general, much of the ground water is either suitable or of
marginal quality, for the Preveiling beneficial uses. How-
ever, there is a discernible difference both in its character
and quality, not only between different hydrologic subunits,
but between different hydrologic subareas within those sub-
units (Table 10 and Plates 3A and 3B).

Hydrologic Subunit

Ground water quality here is generally Class 1 and 2 for irri-
gation (Table 10). Hovever, it is occasiocnally Class 3 because
of high chloride concentrations and high electrical conductance,
Moreover, analyses of water from a few wells in the Cayucos
hydrologic subarea, which yield water from Jurassic rocks,
indicate boron concentrations in excess of 2 ng/l.

A water guality anomaly occurs in a water sample collected
from 275/85E-21R3 (Santa Rosa subarea). There 11 semples
collected over 13 years showed TDS concentrations ranging
from 587 to 842 mg/1, while = semple collected on November 2,
1961, centained 4,118 mg/1 TDS.

For domestic use, USPHS Standards for drinking water are
exceeded chiefly by TDS, chlorides, and, to & lesser degree,
magnesium, nitrate, and sulfste. Hardness presents yet
another water guality problem. As can be seen from Table 10,
Villa and Cayuccs are the only subareas in the Cambria sube-
unit where nitrate in the ground water exceeds the recommended
limits, High chloride concentrations ocecur in water from
wells located inleand and along the coastal margins of the
subareas.

The San Luis Obispo Hydrologic Subunit -

Ground water quality is generally Class 1 and 2 for irriga-
tion (Table 10). However, it is occasionally Class 3

because of high electrical conductance, chloride, boron, and
sodium concentrations. Boron concentrations in water samples
from 325/13E-6M1 in the Pismo hydrologic subarea range from
2.65 to 5.40 mg/l.
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For domestic use, notably TDS and, to a lesser degree in
descending order in freguency of cccurrence, chloride, mag-
nesium, nitrate, and sulfate exceed USPHE Standards for
drinking water. Hardness also gives rise to guality problems.

In the Baywood-Los Oscs ares (Los Osos hydrologic subarea)
ground water is of exceptionally good mineral quality in
Sections 13 and 23 of 7308, RiCE and Sections T, 17, and 18
of T308, R11E. Although TDS of this ground water usually is
less than 250 mg/l, nitrate concentrations exceeding L5 mg/1
have been recorded. The ground water is replenished by
percolation of rain falling on the very permeable old sand
dune deposits.

The Arroyo Grande Hydrologic Subunit

-

Ground water guality is generally Class 1 and 2 for irrigation
(Table 10). However, in the Arroyo Grande subarea, it is
occasionally Class 3 because of high electrlcal conductance
and chleride concentrations.

In the Arroyo Grande subarea, water commonly contains mineral
concentrations in excess of USFHS recommended standards for
drinking water, particularly TDS and, to a lesser degree in
descending order in frequency of occurrence, nitrate, sulfate,
maghesium, and chloride. Water for domestic use in the Nipomo
Mess subarea is of much better quality, but scmetimes con-
centrations of TDS, sulfate, and nitrate exceed USPHS drinking
water standards.

Water in the deeper waber-bearing zones is generally of better
quality than the shallow water-bearing zones. Adherence to
water well construction and destruction standards should
minimize impairment of the deeper zones from poor guality
water in overlying zones. - Accordingly, DWR has initiated =
study to develop specific standards in the Arroyo Grande
hydrologic subarea. Resclution No. 69-4, June 12, 1969,
expressed the Central Coastal Regional Water Quality Control
Board's support of this study. Ground water underlying the
0ld dune deposits often receives direct recharge from rain
infiltrating these permezble sedlments, thus improving its
mineral guaelity

IMPORTED WATER

Water imported from the Salinas Reservoir is of excellent
quality, with TDS concentrations of consistently less than
300 mg/l., Water from the Nacimiento River which may be
imported to the study area in the future, is also of excel-
lent gquality, with consistently less than 300 mg/l TDS.

~27~




Table 11, which presents water gquality objectives for the
State Water Project, indicates that the water it will de-
liver will be of gocd quality; its TDS concentration will
sverage monthly 4L0 mg/i arnd over any 10-year period, 220 mg/l.
Sodiwr percentasge, not shown in Table 11, wiil average 50 per—
cent on a monthly basis and L0 percent over any 10-year pericd.

DOMESTIC WASTE WATER

Numercus domestic waste water treatment facilities serve the
study area's expanding population (Plate 2)}. Their types of
treatment end design capacities are varied to handle the in-
creasing volume of discharge (Tables 12 and 135.

A summary of domestic waste water discharges from 195960
through 1967-68 shows that the volume of discharges has in-
creased almost 200 percent -- from 2,500 to 7,300 acre-feet
per year {Table 13). 1In 1967-68, 5,350 acre~feet were dis-
charged on the land surface and 1,950 acre-feet into the
ocean. Since the population of the coastal areas of San Luis
Obispo County is expected to nearly double during the next

20 years, domestic waste water dis?harges will probably
increase in about the same ratio.2/ -

Appendix E tsbulates all available chemical analyses of waste
water from treatment facilities in the study area beiween

1958 and 1968.

Table 14 summarizes selected mineral constituents of domestic
waste water from treatment plants. TDS concentraticns average
from 789 to 1,470 mg/l1.

Tabrle 15 compares the mineral constituents of supply and waste
water for Avila Beach and the City of Ban Luis Obispe. The
change resulting from use reveals about a U400 mg/l increase

in TDS and a 150 mg/l increase in chloride concentrations.

Waste water for irrigetion use ranges from Class 1 to 3, but
is generally Class 2. Waste water from the Morro Bay-Cayucos
Sanitary District is commonly Class 3 on the basis of chloride
concentration.

The City of San Luis Obispo's treatment plant (capacity 5 mgd)
discharges about 60 percent of the total volume of recorded
waste water effluenis in the study area. The three next
largest dischargers in descending order are: (1} the Morro
Bay-Cayucos Sanitary District {ocean outfall), (2) California
Men's Colony, and (3} South San Luis Obispo County Sanitation
District (ocean outfall). '
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TABLE 11

WATER QUALITY OBJECTIVES
STATE WATER PROJECT

Milligrams per liter

Constituent Monthly Average per any
average 10--year period Maximum

TODS 440 220 -
Total hardness 180 110 —_
Chiorides 110 5 —
Sulfates 110 20 —
Boron 0.6 — —
Fluorfde — — 1.5
.Lead — - 0.1
Selenium — — 0..05
Hexavalent chromium —_ — 0.05
Arsenic — — 0.05
Iron plus mangangse — — 0.3
Magnesium — — 125
Copper —_ — 3
Zine — _ 15
Phenol — —— 0.001
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In June 196G, the Avils Sanitation District completed con-
struction of a new treatment plant with an ocean outfall con-
duit 2,200 feet long. The first stage of the plant will be
able to treat 200,000 gallons per day and will ultimately
expand to 1 million gallons per day.

San Luis Cbispo Bay Properties began cperation of its treatment
plant in November 1968, which has been planned for an ultimate
design capacity of 0.200 mgd.

The San Simeon Community Service District enlarged its treaf—
ment facilities to design capacity.

The Bouth San Luis Obispo County Sanitation District (capacity
2.5 mgd) provides service for the Cities of Arroyo Grande and
Grover City and the communities of Oceano and Halcyon. This
plant now receives effluent that formerly went to the Arroyo
Grande sewage treatment plant with a cspacity of .25 mgd
{Plate 3B). :

Cuesta Mobil Home Park (30S/11E-18D) has proposed construction
of a .023 mgd capacity treatment plant about 700 feet south of
Morro Bay in the Los Osos area (Plate 34). Disposal of efflu-
ent will be by subsurface leaching.

INDUSTRIAL WASTE WATER

Four major industrial waste water dischargers are in the study
area (Plate 2}. Three are covered by waste discharge require-
ments, one is not.

Pacific Gas and Electric Compeny discharges about 0.108 mgd
of waste water and about 53,000 gallons of spent hydrochloric
acid and asmmonia to a condenser cooling water tunnel emplying
near the shoreline of the north side of Morro Rock. It dces
this four times a year.

In 1960, the Hyla 0il Company discharged about 30 barrels per
day of cil field waste water into evaporatlion-percolsticn ponds.
Its waste water production since 1960 has probably increased.
This discharge can percolate to the ground water of the Pismo
hydrologic subarea. Table 16 provides mineral analyses of

0il field waste water discharges to the land surface (Plate 3B).
Reference No. 14 shows mineral analyses of oil field waste water
for 1951 through 1953 in the Arroyo Grande 0il Field.

The Signal 0il and Gas Company discharges about 13,000 gpd of
effluent into Pismo Creek and about 2,000 gpd into an unlined
sump adjacent to the Hyla 0il Company's discharge. Require-
ments for this discharge, which is considered relatively small,
are being formulated by the Board.

2
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The Unicn 0il Company discharges about 0.5 mgd of waste water
to the ocean at a point 3/4% of a mile north of Oso Flaco Lake
through a 1,000-feet ocean cutfall.

PROBABLE FACTORS AFFECTING WATER QUALITY

Among other factors, impairment to water guality in the ares
ls caused by irrigation return water, domestic waste water,
and industrial waste water. These sources of impairment to
water quality are the result of man's activities and therefore
their effects can be minimized.

Irrigation Return Water

Irrigation return water is an important factor alfecting the
area's ground water quality. In agricultural areas being
encroached upon by suburban expansion, the impairment effects
of dlrrigation return water may be long-lasting. The applica-
tion of fertilizers to crops, the concentration of salts in
the irrigation water by evapoctranspitetion, the reduction of
the volume of ground water by extraction, and the leaching

of the soil from deep percclation have all increased the con-
centration of mineral constituents, mainly sulfates and
nitrates. Lowever, in addition to irrigstion relurn water,
‘the ground water is affected by domestic end animal wastes
from deirying, stock raising, and stock feedlot operations.
In areas where there is combined use of land and water, it

is difficult teo ascertain if certain constituents in the
ground water are chiefly the result of irrigation waters or
domestic waste disposals and/or animal wastes. The present
study did not determine the coniributions from each source.

The Cambria Hydrologic Subunit is prinecipally oriented toward
agriculture and cattle ranching. Where farming is done on
narrow strips of alluvium overlying bedrock in the northern
coastal basins there are few signs of impairment. Well
285/9E-26E1, in the Villa subaresa, which is for domestic and
livestock use, shows nitrate concentrations ranging from 10T,
to 266 mg/l. Downstream from 26El, well 288/0E-35C1, used
for livestock, has shown nitrate concentrations greater than
45 mg/1.

The San Luis Obispo Hydrolcgic Subunit has ground water con-
taining nitrate in excess of 45 mg/l. This can be attributed,
at least in part, to return water after use by irrigation (I}
and livestock (L)}. The following wells fall into this cate-
gory: 29S5/11E-19B1 (IL) (Morro subarea}; 29S/11E-31D1 (I),
-32J2 {I) {Chorro subarea); 305/11E-8J1 (L) (Los Osos subarea);
318/12E-113 (L), -2841 (I), (San Luis Obispo Creek subarea);
318/13E-10H2 (I), -27R1 (L), 328/128-13A1 (L), and 3285/13B-€M1
(IL) (Pismo subarea). - A sample from 31S/12E-28N1 showed a
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sulfate concentration of 1,119 mg/l (June 16, 1955). Two
samples from well 318/13E-29E1 (Pismo subarea) ayeraged
267 mg/l in sulfate concentration, indicating probable im-
pairment from return irrigation water.

The Arroye Grande Hydrologic Subunit is expanding in urban-
suburban land use, Lut at present the major use of its land
is for agriculture. Nitrate impairment is principally
centered around the Grover City-Oceano area. The two chief
contributors to that impairment are (a) return 1rrigation
water containing minerals from fertlllzefgagg/ sewage dis-
charge to septic tanks and leach fields.™—=% About T0 wells
in the Arroyo Grande-Oceano-Grover City area (Arroyvo Grande
subarea) show nitraste concentrations ranging from s to

195 mg/1; and in the Nipomo Mesa subarea, wells 11N/35W-5N1
and 12N/35W-29R1 produced samples having nitrate concentra-~
tions over 45 mg/1. Samples from 25 wells in Sections 12,
22-24, 27, and 30-34 of T323, R13E and Sections 7, 8, 18,

and 19 of 7328, RLUE show sulfate impairment from 250 to

822 mg/1, Wthh is chiefly caused by return irrigation water.

‘Disposals from Domestic Waste Water Treatment Plants

In most cases, the ground water impairment by treated domestic
weste water from treatment facilities cannot be determined
based on meager available data,

Wells downstream from the San Luis Obispo waste water treat-
ment facilities show only mincor nitrate impairment; concen-
trations have remained under 45 mg/l.

Wells near the abandoned Arroyo Grande sewage treatment plant's
waste water disposal area (325/12E-29F) show nitrate impair-
ment on the order of 45-195 mg/l (Plate 3B). However, irriga-
tion return water alsc contributes to this impairment.

Operations of the Arroyo Grande STP were terminated in June 1966,

Individual Septic Tank Waste Discharges !

In the following hydrologic subunits nitrate impairment has
been detected in localized areas:

The Cambria Hydrologic Subunit's ground water generally does
not exceed nitrate concentrations of 45 mg/l. However,
impairment from individual waste disposal units probably

occurs in well 288/9%-26E1 {Villa subarea) and in wells
285/10E~33E1, -33E3, -33E6, -33E10, and -33L1 (Cayucos subaresa).

The San Luis Obispo Hydrologic Subunit's ground water has hed
some nitrate impairment from sewage disposal to septic tank

-3~



leach field systems, especially in the Morro Bay area. This
is evidenced by nitrate concentrations exceeding L5 mg/l in
"wells 298/11E-31D1 and -32J2 (Chorro subarea}; 30S/10E-13A1,
-13A6, and -13B2 (Los Osos subarea); wells 308/12E-29Q1,

' 318/12E-1K3, -12E3, and -28N1 (San Luis Obispo Creek subarea);
and 325/128-13A1, -13J3, -13L1, -13L2, and -13P1 (Pismo
subarea). Well 305/12E-29Q1 (San Luis Obispo Creek subarea)
shows both nitrate and chloride impairment. 8Such chloride
impairment may be the result of water-softening wastes.

The Arroyo Grande Hydrologic Subunit continues to suffer con-

. siderable ground water impairment from individual domestic
waste disposal units. Also, in the past, impairment was caused
by the Arroyo Grande sewage treatment plant waste discharges.
The total impairment is a result of both return irrigatiocn and
domestic waste water¥. Samples from 70 wells show nitrate con-
centrations greater than 45 mg/l and ranging up to 195 mg/l.
About 50 percent of the subunit is now served by sewage facili-
ties, with ocean dispossl after treatment. Well 328/14E~-19D3
shows nitrate and chloride impairment. Chloride impairment
may result from water-softening wastes.

Industrial Waste Water

Only two major industrial waste water dischargers are now
disposing of effluent on land. These are the Hyla and the
Signal 0il and Gas Companies in Price Canyon in the Pismo
hydrologic subarea (Plate 2).

 The disposal of oil field waste wster in the Pismo basin mey
be the source of boron impairment to ground water, according
to analyses of water from well 328/13E-6M1, which has ex—
hibited boron concentrations of 2.65 to 5.4 mg/l. Water
from wells in Sections 12 and 13, R32S, T12E, show boron
concentrations greater than 0.5 mg/l, which is relatively
high for this area. The boron concentration in the Signal
0il Company's waste water effluent in Section 6, 32S/R13E,
was 11.7 mg/l in April 1953 (Table 16, Plate 3B}, ;

OTHER IMPAIRMENT TO FRESH WATER QUALITY-

Sources of impairment to surface and ground water unrelated
to waste discharge are: (1) the chemical composition of
the geologic environment and (2) sea-water intrusion.

*¥See previous section, "Irrigation Return Water", Page 36.
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Chemical Composition of the Geologic Brvironment

A high percentage of calecium and magnesium is derived from the
Jurassic rocks forming the coastal hills and mountains. Allu-
vial stream channels are composed from varying degrees of
debris derived from the Jurassic rocks. Therefore, surface
and ground water in the alluvial channels gain in é&issclved
mineral content from contact with the ecalcium-magnesium-rich
rocks. The hardness -- calcium-magnesium-bicarbonate hardness --—
of much of the water throughout the study area is also due to
the soluticn of minerals from the Jurassic rocks. Hardness

in ground water produced from the Santa Rose, Villa, Morro,
Chorro, and Pismo hydrologic subareas averages about 500 mg/l.

Residual Saline Deposits

‘Ground water gquality is impaired in areas where saline de-

l posits yleld minerals to it readily. Marine terraces in some
sreas contain salts deposited in the past by ccean water.
Salts also were deposited from ancient lagoons, bays, and

l lakes in the low areas from Pismo Lake south to Oso Flaco
Lake; in Morro Bay, where Los Osos and Chorro Creeks enter

. ' it; end in Warden Lake. Wells showing average chloride values

'- _ : greater than 250 mg/l and indicating probable impairment from

saline deposits are ghown in Table 17.

Connate Water-and Mineralized Zones

Ground water samples showing relatively high mineral content
are thought to be chiefly impaired by connate water and min-
eralized zones in a few wells (Table 18). These differ from
residual saline deposits in their mode of origin. In this

" area, connate water is commonly ocean water trapped in the
sediments at the time of depeosition. Mineralized zomnes
occurriung in areas of faulting affect the quality cof the
ground water. In these faulted areas, increased mineralize-
tion of the water can occur by coming in contact with faulted
and fractured rock and minerals and/or with gases and miner:
alized juvenile waters moving up along fault fractures. '

Hot sulfur springs and well water emanating from Miocene rocks
occur probably along a mineralized zone in the Pismo and Arroyo
Grande hydrologic subareas. This water has recorded tempera-
tures ranging from 53° F to 133° F, and gives off a hydrogen
sulfide, or sulfur odor. Concentrations of TDS and sulfate
range from about 500 to 900 and 50 to 300 mg/l, respectively.
Some of these springs and wells have been developed for pub-
lic use, e.g., Sycamore Hot Sprlngs, Ontaric Hot Springs, and
Newson's Hot Springs.
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"TABLE 17

WELLS SHOWING WATER MINERAL QUALITY IMPAIRMENT
FROM RESIDUAL SALINE DEPOSITS

Hydrologic
subarea

Well s producing samples
having an average
chloride content
of over 250 mg/|

Wells producing samples
having average
chloride and sulfate
contents of over 250 mg/!

Wells producing sampfes
having an average
sulfate content of

over 250 my/|

‘San Stmeon

‘Santa Eosa '
Villa

Cayucos

Morro

Chaorro

Los Osos
San Luis Obispo Creek

Point San Luis

Pismo

Arrayo Grande

265/ 6E-1181,2
—-11G1
265/ 7E-20D1

285/ 9E-36C1

285/10E-32G1,2,3
' —3201
—32K1
—3301

295/ 11E--32E1,4

308/ 1E- 8J1
--21E1

305/10E-27R1

325/12E~1301
—13R1
—24B1

275/ BE—16N1

285/10E-24N1

325/12E— 4L1

325/12E~12”1
—13A1
—~1342,3

325/13E-31H4

325/ 192E— 4K2

325/13E-30N2
~31F2,3
—31H1,2,3,7
—-31J2.3
—31K1

TIN/3bW- 6C1

12N/ 35W—29M1
—28N1,2
~30M1
~31H1
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TABLE 18

WELLS SHOWING WATER MINERAL QUALITY IMPAIRMENT
" FROM NATURAL OR SEA-WATER SOURCES*

Hydrologic Probable sources of grf)und water impairment
subarea Connate water and Sea-water intrusion
mineralized zones Tidal effects { Subsurface effects
Villa 285/ BE-22N1
Cayucos 235/10E~33E3,5,10,11,12
—33M1
oid ! 25/ 10E— 3C1,3
- 3Gt
Morro 295/10E-23Rt
-25D1,2,3 1
~25g1t2
Chorro 205/11E—32Mm1,2F3,41
305/11E— 6F1
Los Osos ¥ 305/10E—13B2

San Luis Obispo Creek

Amoyo Grande

Nipomo Mesa® @

31S/12E— N6
—~ 2P1
—12E3
—1201
—120N1
1202
_opa®

32S/14E-7J1 @
~7K1 @
—anN1®

TIN/34W—-19F1
11N/ 35W— 7A1
— 7R1
=141
—-1701

325/12E—24K 1
2481

325/136—30F1°
—31c1%

31$/126-32D1, 2

*Analyses of well samples showing averages of greater than 250 mg/| chloride concentrations,

except where noted (1),

tWelis producing samples having an average chloride content of less than 250 mg/I.
aWells producing samples having an average sulfate content of over 250 mg/1.
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' Ses-Water Intrusion

Impairment of the fresh water resources occurs by sea-water
intruding surface water during high tides and fresh ground
water aguifers during a landward hydraulic gradient.

Tidal Effects

In the immediate coastal area, surface water becomes impaired
by ocean water invading lagoons and streams during high tides.
Ground water in those areas and along the beaches alsc becomes
impaired when recharged by ocean water during high tides.

Subsurface Effects

There appears to be e ground water guality problem in a few
areas where levels have been sufficiently lowered to allow a
landward encroachment of sea water. Water levels fluctuate
seasonally, but are considerably lower in the summer and fall,
especislly when ground water recharge is at a minimum and when
pumping is heavier than in the winter and spring. Therefore,
if sea-water intrusion oecurs at all, it occurs in the summer
and fall.

The wells thought to be intruded by sea water becsuse of

rapid increases in chloride content and water levels lower
than sea level (only few of the wells had water level data
availgble) are listed in Table 18. However, in some instances,
these wells may have been affected by high tidal effects; in
other instances, when water levels are sufficiently lowered,
saline connate water may seep toward the affected well from
nearby sediments and cause high chloride concentrations simi-
lar to sea-water intrusion. '

L. WATER QUALITY OBJECTIVES

. To establish water gquality objectives, it is important to
6btain an in-depth picture of both the quantity and quality
of the area's total water resources, as well as their use
and disposal.

Once these physical conditions have been established, the
Board can then fix firm objectives after due consideration
“of the beneficial uses of water, waste discharges, economics,
and zlternative water resources management plans. Moreover,
these objectives should be examined and evaluated, not only
as they may affect present day conditions, but no less im-
portantly as they may affect future conditions.

hoe
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Within the limited scope of this preliminary-level study, it
has not been possitle to present such an in-depth picture of
the area's water resources. Hence, the water quality objec~
tives set forth in the following pages are designed to sexrve
only until such time as the results of an in-depth study can
be made; they should be regarded only as preliminary for final
objectives. The current cooperative investigation by DWR and
SLOCFCWCD should provide valuable information to the Board

for its use in establishing water gquality objectives for the
Arroyo Grande Basin. Additional information from local
agencies, obtained as a result of the Board's public hearing
on objectives, should also be considéred in the light of local
water use and local waste disposal.

In-depth information would be essential for the remaining
study area. Until the results of water resources management
studies are made available, however, water gquality objectives
for the study area should only be considered interim objectives.

Appendix B, containing water quality standards and criteria;
Appendixes C and D, containing water guality analyses; and
Plates 3A and 3B, depicting water gquality conditions, should
be employed as guidelines for setting specific waste dis-
tharge requirements, as well as for setting water quality
objectives for surface and ground waters,

To allow for the wide variations in mineral ecomposition of
surface and ground water in the different locations, four
zones were established for surface water quality objectives
and three zones for ground waler, with each zone having
successively higher mineral constituents. The suggested

‘objectives for each zone are shown in Table 19.

Various factors -- historic and prevailing water gquality con-—
ditions (Table 10}, USPHS recommended and mandatory standards,
and the State Department of Public Health Standards -- were
used in devising these quality guidelines. However, in this

preliminary-level study, future planned ground water extrac-

tions, artificial recharge, water importation, waste water
discharge, waste water reclamation and reuse, and other ;
essential elements in a water quality. control plan were not
examined in depth. Local waler agencies are knowledgeable
about such matters and information on their plans for water
regsources management ‘should be of considerable value to the
Board

SURFACE WATER

Objeétives presented in Table 19 are suggested below for
surface waters flowing into Whale Rock and Lopez Reservoirs
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TABLE 19
SUGGESTED WATER QUALITY OBJECTIVES*

Concentrations in mg/l, except where noted
Constituent-

Zone | Zane || Zone |} Zone |V
Total disso!ve.d salids {TDS) 500 1,000 - 1,600 2,500
Calcium (Ca) (70 160 200 200
Magnesium (Mg} 50 125 130 150
Sodium (Na) 50 150 200 600
Potassium (K) 5 10 : 15 35
Carbonate {CO,) . 5 10 15 40
Bicarbonate {(HCO ;) : _ : 350 650 - 700 1,200
Sulfate (S0, 100 250 700 700
Chloride {Cl) 80 250 300 1,000
Nitrate (NO ) 2 40 45 45
Fluoride (F) 08 1.0 . 15 2.0
Boron (B) : 0.5 1.0 .15 2.0
Detergents (MBAS) 0.5 0.5 0.6 1.0
Percent sodium {%Na) 60 75 _ 75 75
Electrical conductance in micromhos - B00. 1,600 2,000 4,000
pH value 6.5-8.5 6.5-8.5 6.5~-8.5 6.5~8.5

“Applies only to those waters for which there are water quality data,
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and proposed impoundments¥ and downstream from those impound-~
ments. Most water conserved in these reservoirs will be
mainly runoff from local storms, which is expected to be
generally less than 500 mg/l. Listed below are the four zones:

Zone I: Whale Rock and Lopez Reservoirs and proposed
impoundments.

Zone'Ii: Surface wateridownstream from surface water im-
poundments and for surface waters except for those listed

. under Zones III and IV in whlch there are no surface water

1mpoundments.

Quality of Zone II will vary depending on: (a) volume of flow,
(b} antecedent storm conditions, (c) freguency of rainfall,
(d) season of the year, (e) vegetation, {f) cultural development.

Governed by these factors, the main consideration might be
protection of the ground water supply because of wide varia-

-tions in the quality of surface water within short periods

of time. Objectives for surface water should therefore not

"be lower than for ground water.

Zone III: Los Berros Creek in Arroyo (rande subarea (Figure 1). |

Zone TV: Meadoﬁ Creek, Big Twin, Celery, Le Ssge Riviera Mud,

' Pismo, and White Lakes in Arroyo Grande hydrologic subunit

(Flgure 1).

GROUND WATER

In establishing preliminary objectives, consideration should
be given to those areas having wells with water that was at
one time impaired, but has since improved. For example, the
areas where saline water impairment occurred briefly in the
past and might occur again, exceed established objectives.
Consideration should also be given to those areas having
wells that are known to be 1mpalred as a result of man's

.activities. _ -

The three zones shown below apply to the suggested water
quality objectives for ground water {Table 19). Note that
the exceptions below apply to wells whose mineral anaslyses
since 1965 show impairment. However, heavy precipitation
occurring in January and February of 1969 may have flushed
out or reduced the impairment in these wells since the latest
enalyses.

*Bald Top, Upper Ragged Point, Yellow Hill, San Simeon, and
Santa Rosa. For their locations see Table T and Plate 2,
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Zone I: San Carpoforo, Arroyo de la Cruz, and Nipomo Mesa®
subareas; Sections 13 and 23 of T30S5, R10E and Sections 7,
17, and 18 of T30S, R11E of Los Osos Subarea (Figure 1 and
Plates 3A and 3B). Exceptioms: (a) 11N/35W-5D6, -TRI1.

~ Zone II: BSan Simeon, Santa Rosa, Vilia®, Cayucosb, Oldc,

Toro, Morrod, Chorroe, Los Ososf, Point San Luis®, San Luis

Oblspo Creekh, and Arroyo Grandel subareas (Figure 1).

Exceptions: 285/9E~-26F1, -26N3

283/1OE-31F1, -32A3, -33E3,5,10

29S/10E-3CL, -3G1

293 /10E-~-25D2

298/11E~-32M1 .

. 308/11E-8J1, ~P1F1l, and excluding
Secticns in Zone 1. '

308/10E-2T7TR1 .

305/12E-29Q1, 318/12E-1N6, -12E3, -12N1

398/12E-24RY, 328/13E-19J2, -20N5, -29E6,
-29F1, -30F1, -30H2, -30K5,6,10, -30N2
-30P2, -30R1,2, -31Bk4,5,6,7,9,10,12,13,
-31C1, -31F2,3, -31H1,2,3,T7, -31J2,3,
-3241, -32C3, -32D1L, -33M2, -~3hkqQl.

H O Lo oo
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Zone III: .Pismo Subarea (Figure 1)
Fxceptions: 325/12E-13A1, -13J1,2, -13L1,2, -13P1, -13R1,
-2L4B1, ~325/13E-6M1

MONTITORING

Water guality and quantity are egually important in assessing
water resource conditions. A surface and ground water moni-
toring program can aid in effectively controlling water
quality by keeping surveillance on the (a) effects of spe-
cific waste discharges (b) changes in areal water gquality,
“and (c) changes in supply and direction of flow.

Complete mineral analyses furnish a reliable index to water
quality, while partial analyses for synthetic detergents and
phosphates can help to identify the sources of domestic
waste discharges.

4

Ground water level measurements are necessary to indicate
depths to ground water and direction of water movement.
Surface water measurements are necessary to determine the
regimen and guantity of surface flow.

Waste Discharge Surveillance

It is possible to monitor fhe effects of waste discharges
by. {1} measuring flow rate and quality upstream and
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downstream Trom the points of discharge and (2) sampling for
quality and measuring depth to water in shallow wells near the
major domestic waste water itreatment facilities,

Wells selected for monitoring ground water quality downstream
from the major domestic waste water treatment discharge sites
are shown on Plates 3A and 3B and in Table 20,

Well 325/13E-6M1 is suggested for monitoring the effects of
industrial weste water discharged by the Hyla and Signal 0il
and Gas Companies (Plates 2 and 34).

Data should be collected in the spring and fall, until evalu-
ation suggests a change in freguency. Alsc, as data are col-
lected end evaluated, it may be desirable to add or eliminate
monitoring wells.

Guglity Monitoring

The data resulting from the San Luis Obispo County Flood
Control and Water Conservation District's measuring-and-
sampling program for surface and ground water will provide
the means of determining water quality and quantity. The
District's surface water sampling sites are shown on Plate 2.
Wells measured and sampied by the District are listed on
Plates 3A and 3B. Wells for monitoring water levels are
established for continued measurements, whereas those for
sempling mineral analyses are subject to considerable change
because a particular well may not be operational at the time
of sampling.

The Department is continuing to cooperate with the District
to establish its monitoring program to meet the need for

timely data, This is essential to appraise, develop, and
use the area's water resources to an optimum extent.

5. TFINDINGS

1. Urban-suburban land use is increasing_faster than
agricultural.

2. Water from the Salinas Reservoir is imported by the City
of San Luis Obispo.

3. Proposed water conservation facilities would produce an
estimated additionszl 77,000 acre-feet annually,

L. Ground water storage capacity for all the basins is in
the order of 2 million acre-feet, whereas usable storage
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TABLE 20

DOMESTIC WASTE WATER DISCHARGE SURVEILLANCE

Domestic waste water
treatment facilities

Well s recommended for
monitoring effects of the
discharge on ground water

Cambria County Water
District {proposed)
275/8E-22 :

U. S. Air Force Dependent
Housing, Cambria
278/8E~27

California Men's Colony
308/11E—12

Cuesta Mobile Home Park
(proposed) '
305/ 11E-18

City of San Luis Obispo
318/12E-3

Hidden Hills Mobilodge
318/12E-12

A-Vee—lLa-Mar (proposed)
318/12E-32G

Fairway Manor Subdivision
31S/13E-19

t eSage Riviera
325/12E-24

To be selected after
construction of facility

278/8E~-27G1

30S/11E—12N1

To be selected after
canstruction of facility

318/12E~10M1
315/12E—12D3

To b.e selected after
construction of facility

318/13E-19L1

325/12E—24R1 — Sample
upper zone, 3060 feet
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above sea level is in the order of 100,000 acre-feet (Nipomo
Mesa not included in the latter Tigure).

3. The estimated emount that can be extracted annvally with-
out causing a long-term change in ground water storage is
25,000 acre-Teet,

6. Most of the surface and ground water is suitable for
domestic, municipal, and industrial purposes; for irrigation,
it ranges from Class 1 to 3. For domestic use, TDS, hardness,
nitrate and chloride cause the principal problems.

T. Ground water from the Arroyo Grande subunit's deeper squi-
fers is of better guality than that from the shallow aguifers
which contains high nitrate concentrations.

8. Ground water in the Arroyo Grande-Grover City-Oceanoc area
shows nitrate concentrations up to 195 mg/l from domestic
sevage and irrigation return water.

9. During 1967-68, about 5,400 acre-feet of domestic waste
water was discharged to the land and about 2,000 acre-feet
to the ocean.

10. Waste water from sewage treatment plants is of poorer
quality than ground water.

11. The sources of ground water quality impairment are irri-
gation return water, domestic waste water, sea-water intrusion;
connate water and mineralized zones, and sgaline deposits.

6. CONCLUSIONS

1. Under present use and replenishment, ground water quality
in most basins will continue to deteriorate.

2. Burface water from Lopez Reservoir will help supply
additional water in ground—water—def1c1ent and poor-water-
quality areas.

3. Though waste water discharges have a deleteriocus effect
on ground water guality, their present volumes are small com-
pared to total runoff

4. Domestic waste Water discharged to the ocean can be
reclaimed and used asg a new gource of water.

5. Shallow wells extracting ground water from alluvium
close to waste discharges are best for monitoring changes
in ground water quality from waste water discharges.

6. Standards for water well construction and destruction

will help prevent quality 1mpa1rment from inadequately
sealed welis.
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7. Adoption of the preliminary water quality objectives in
Table 19 will, in large measure, effect quality control of
water rescurces for beneficial uses.

8. Surface- and ground-water-monitoring will detect changes
in ground water quality, as well as show effectiveness of
adopted objectives, -

7. RECOMMENDATIONS

1. To protect the area's water resources, the water quality
objectives in this report should be given careful considera-
tion, together with other data submitied to the Becard. Upon
completion of the cooperative water management study by

SLOCFCWCD and DWR, its results should be reviewed by the Board

and the water quality objectives reappraised for the Arroyo
Grande hydrologic subarea.

2. A monitoring program should be adcpted to determine the
effects of waste water discharges on the basins' ground water
quality.

3. The County's monitoring for surface water quality and flow
and ground water guality and level should be maintained and
expanded should conditions require it.

4, As coastal communities grow, they should be encouraged Lo
develcp a public-sewer system to protect local ground water.
They should also be encouraged to reclaim and reuse waste
water, if feasible.

5. In areas where sppropriate, water well standards should
be established.
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Appendix A
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California Department of Water Resources. "Report on Unappropriated
Water in Old Creek, San Luis Obispo County", November &€, 1657.

—-—-. "San Luis Obispo County Investigation". Bulletin No. 18.
May 1958.

———. "Whale Rock Project Operation Manual™. April 1962.

~—==. "Inves tlgatlon of Nitrates in Ground Water, Grover City, San
Luis Obispo County". April 1962.

——~=. "Feasibility of Serving the San Luis Obispo County Flood Control
and Water Conservation District from the State Water Facilities".
Bulletin No. 119-T7. August 1963.

~~—~. "San Luis Obispo and Santa Barbara Counties Land and Water Use

Survey, 1659". Bulletin No. 103. June 196L,

--——. '"Water Supply Conditions in Southern California During 1961 62"
Bulletin No. 39-62, Volume I. July 196h.

——--. "Water Quality Objectives, Santa Maria River Valley
December 196k,

--—-. '"Report on Quantity, Quality, and Use of Waste Water in Southern
California, July 1, 1963 - June 30, 1964", April 1966,

—--——. "Progress Report on Sea-Water Intrusion: Pismo-Oceano Area,
San Luis Obispo County". May 1966.

-—=—. "San Luis Obispo and Santa Barbara Counties Land and Water Use
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-—~. "Hydrologic Data: 1963-66". Bulletin Nos. 130-63 to 130-66.
{(a series of bulletins). ' ' .

-——-—-. "Sea-Water Intrusion, Pismo-Guadalupe Area". Bulletin 63-3.
In progress.,

California Division of Water Resources., "Water Quality Investigations;
Survey of Petroleum Industry Waste Disposal Practices, Arroyo Grande
0il Field, San Luis Obispo County"”. A Report to Central Coastal
Regional Water Pollution Control Beard {Project No. 53-3-7).

August 1953,
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15. California Division of Mines. "Geologic Map of California, San Luis
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in the Central Coastal Area". California Department of Water
Resources Technical Information Record 1376-10-B-1. February 1969,

17. County of San Luis Obispo, State of California., "The Water Conservation
and Development Flement of the San Luis Obispo County General Plan".
June 1966,

18. Ban Luis Obispe County Fleod Contrel and Water Comservation District.
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Obispo County"”. September 1961.
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River Within San Luis Obispo County". Volume III, Summary. April 1965,

20, University of California, Davis, Department of Soils and Plant Nutrition.
"A Study of the Vertical Movement of Nitrogenous Matter from the Ground
Surface to the Water Table in the Vicinity of Grover City and Arroyo
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Water Pollution Control Board (No. 3). January 1965.
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Use". Technical Bulletin 962. September 19k8, :
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for the Central California Coastal Area”, August 1967.
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Part 1I-A, Pacific Slope Basins in California except Central Valley,
Geological Water-Supply Paper 1315-B. 1960.
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APPENDIY B

IDENTIFICATION SYSTENS, STANDARDS, AND CRITERIA USED IN REPCHT

This appendix contains explanatibns of the sampling point
identification System, areal designation system, and water

quality criteria used in the preparation of this study and
report,

SAMPLING POINT IDENTIFICATION SYSTEM

For convenience in recording the wells, springs, and surface
- waters from which samples have been taken in this investiga-
tion, the following system has been used:

Water Wells

- Wells from which samples of water or measurements of depth
to ground water have been obtained are assigned state well
numbers. For these, wells are referenced by use of the
United States Public Land Survey System, The well number
consists of the tovmship, range, and section numbers, a let-
ter to indicate the LO~acre lot in which the well is located,

and a number %o identify the particular well in the L0-acre
lot. S

Sections are subdivided into LO-acre lots, as shown in
Figure 2. For example, well TN/34W-13N3 denotes the third

Well to be assigned a number in Lot N of Section 13 of Town-
ship 7 North, Range 3| West.

Figure 2
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Section lines have not generally been surveyed into areas
included in the Spanish and Mexican land grants. So that -
the state well mumber system may be used in these areas,
secbion lines have been projected across the ranchos on the
standard United States Geological Survey quadrangle sheets.
The projections of section lines used for well numbering in
the Southern District are delineated on quadrangle sheets in
‘the Los Angeles office of the Department of Water Resources,
It is suggested that interested agencles and individuals
desiring to project section lines for well munbering trace
the projections from the Department's maps, so as to avoid

conflicts and confusion in assigning well numbers. _ l

The reader will occasionally notice a well which does not
plot in the location indicated by its number, This occurs
in instances where an erroneous number has been assigned and
- used for a relatively long time; generally, the erroneous
-number has been referred to in numerous reports, To avoid
further confusion, the number has been continued in use.

Springs are assigned state well numbers on the same basis as

are water wells, but the letter S is inserted immediately

after the lot identification. For example, TN/3LW-SNS1 is

the first spring assigned a number in Lot N of bectlon 5 of :
Township 7 North, Range 3l West.

Surface Waters

The system used for identifying surface water sampling points l
is entirely different from that used for wells or springs.

For instance, a stream sampling point may be identified as l
3-18-10.1, fThe first digit designates the water quality con-

trol region. The second digit denotes the stream system

number within the region, beginning at the northern regional l
boundary. The remaining digits indicate the distance along

the stream in miles from the mouth. The stream sampling

point number given designates a point 10.1 miles above the

mouth of the Santa Ynez River (the eighteenth major stream l
system from the northern boundary of the Central Coastal

Regional Water Quality Control Board Region, which is '
Region 3). '

For a branch, or tributary, of a major stream, the stream
sampling point number is extended in the same mamner. For
example, the code number 3-18-1.1-7.9 designates a point on
a primary tributary of the Santa Ynez River that is 7.9
miles sbove the confluence with the main stream. Points on
secondary tributaries are identified in a similar manner.
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ARFAL DESIGVATION SYSTEM

A brief discussion and explanation of the areal designation
system is presented in this appendix together with a short
discussion of the relationship of a ground water basin to

the system, For a comprehensive discussion of the areal des-
ignation system and a complete listing of the code nunbers,
the reader is referred to "Names and Areal Code Numbers of
Hydrologic Areas in the Southern Distriet", Californis Depart-
ment of Water Resources, April 196}.

Drainage Province

The drainage province is a geographic area, generally equiva-
lent in area and configuration to the water quality control
board regions, as defined in Chapter L, Division T, of the
California Water Code, except that all province boundaries
are drainage divides.

Hydrologic Unit .

A hydrologic unit is, in general, the total watershed area,
including both water~bearing and nonwater-bearing formations,
of a major stream system, such as the Santa Ynez River Valley.

Hydrologic Subunit

A hydrologic subunit is a major subdivision of a hydrologic
wnit and also includes water-bearing and nonwater-bearing
formations. The subunit is best typified as a major tributary
of a stream, a major valley, or a plain along a stream con-
taining one or more ground water basins and having closely
related geologic, hydrologic, and topographic characteristics.

Ground Water Basin

The ground water basin is defined as the area underlain by
one or more permeable formations capable of furnishing a
substantial water supply. It usually constitutes only a
small portion of a hydrologic subarea because the nonwater-
bearing hills and mountains of the surface drainage basin

are excluded from the ground water basin., The boundaries of
the ground water basin are generally determined by the extent
of water-bearing materials, whereas the boundaries used in

the areal designation system are based on drainage or water-
shed considerations, : '
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WATER QUALITY CRITERIA

Many sets of guidelines by which the suitability of water
may be judged have been suggested by authorities to codify
. the requirements for water quality for beneficial use. In-
cluded in these attempts at classification are several terms,
some of which may appear strange or confusing to the reader;
among them are standards, criteria, and objectives. This
section attempts to define the jargon of the discipline as

vsed in this report and to explain at least one of the many
systems employed.

| Definition of Terms

Before any discussion of water quality classification can be

presented, it is necessary to explain several terms. These
are: :

Standards., Standards are those values established by some
regulatory agency as obligatory 1imits on water guality.
Perhaps the best-known.of these are the United States Public
Health Service Drinking Water Standards. Equally important
to any discussion of water quality criteria in California
are those standards established by the California Department

of Public Health. The two sets of standards differ only
slightly. o

Criteria. As opposed to standards, criteria are guidelines
for judging water for a particular use. They are more gen-
eral than standards and are by no means obligatory. Criteria
must be cited with reference to the use for which a particular
water source is intended, as they can vary from place to place
and with a given situation. The discussion here is only in-
tended as a brief summary; for a more definitive work, the
reader is referred to the excellent treatise by Dr. J. E. McKee
and H., W, Wolfe, entitled "Water Quality Criteria", to mention
only one of many books on the subject,

- Objectives., Objectives refer to the level of water quality
desired. They are used most often with respect to ground
water in one basin or to surface water in a given stream, lake,
bay, or area of the ocean. Generally, objectives are geals
for water quality that are thought to be reascnable to main-

-tain in a natural body of water, particularly one which re-
ceives some discharge of manmade waste. Tt might be noted
that use of the term objectives usually implies that the ob-
Jectives have been established by some regulatory agency. It
should also be stressed that, for effective water quality con-
trol, objectives should only be established after due
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deliberation and study, and they should be reexamined peri-
odically. Objectives are dynamic and should be modified
according to changes in environment.

Specific Uses

With the general terminoclogy defined, the specific require-
ments for various uses can now be examined.

Domestic Use, Water used for drinking and culinary purposes
should be clear, colorless, odorless, pleasant-tasting, and
free from toxic salts. It should not contain excessive
amounts of dissolved minerals and must be free from patho-
genic organisms. Tn addition to these physical and bacteri-
ological requirements, certain qualifications are generzlly
placed on chemical quality, either as requirements by a
regulatory agency or for comparative grading of different
waters, '

The 1962 Drinking Water Standards of the United States Public
Health Service are legally applicable only to drinking water
and water supply systems used by interstate carriers and
others subject to Federal quarantine regulations. However,
they have been adopted by the entire water works profession
as minimum standards for control and are widely quoted.

The standards themselves, as promulgated, include discussions
of bacteriological, physical, radiological, and chemical
aspects, .Only the chemical aspects will be discussed here.
Table 21 presents the standards; the recommended values are
those which should not be exceeded in a water supply if other
more suitable supplies are or can be made available. The
mandatory values are those which, if exceeded, constitute
grounds for rejection of the supply.

The standards for fluoride are related to the ammual average
of maximum daily air temperatures (based on a minimum five-
year record) and are presented in Table 22. The average con-
centration should not exceed the appropriate upper limit in
the table. The presence of fluoride in average concentrations
greater than twice the optimum values in Table 22 constitutes
grounds for rejection of the supply. The standards further
state that where fluoridation is practiced, the average flu~-
oride concentration shall be kept within the upper and lower
control limits in Table 22,

In California, the State Board of Public Health issues water
Supply permits in accordance with its "Interim Policy con '
Mineral Quality of Drinking Water", as adopted September l,
1959, and in accordance with "Policy Statement and Resolutions
by the State Board of Public Health with Respect to Fluoride
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TABLE 21

" UNITED STATES PUBLIC HEALTH SERVICE
DRINKING WATER STANDARDS, 1962

:Recommended limits:Mandatory limits |

Substance :0f concentrations,:of concentrations,
' : in mg/1 : in mg/l
Metheylene blue active substance '

(MBAS) as ABS (Revised by DWR) 0.5 -
Arsenic (As) . .01 : 0.05
Barium {Ba) - 1.0
Cadmiwn (Cd) S 0,01
Carbon chloroform extract (CCE) 0.2 \ -
Chloride (€1) w 250 - -
Chromium (hexavalent) (Cr+") — : 0.05
Copper (Cu) 1.0 - -
Cyanide (CN) - 0.01 0.2
Fluoride (F) o *3t
Iron (Fe) . 0.3 --
Iead (Pb) . : . - 0.05
Manganese (Mn) _ 0.05 --
Nitrate (NOB)* 45 -
Phenols ' 0,001 -
Selenium {Se) e - 0,01
Silver (Ag) S - 0.05
Sulfate (SO),) 250 -
Total dissolved solids (TDS) 500 --
Zine (Zn) 5 -

#In areas in which the nitrate content of water is known to be in ex-
cess of the listed concentration, the public should be warned of
the potential dangers of using the water for infant feeding.

#*See Table 22.

TABLE 22
UNITED STATES PUBLIC HEALTH SERVICE
DRINKING WATER STANDARDS, 1962 ~- FLUQRIDE
Annual average of maximum :  Recommended control limits --
daily air temperatures, :__fluoride concentrations, in mg/l

in deprees Fahrenheit ¢ Tower : Optimum ¢ Upper
50.0 - 53,7 0.9 1.2 1.7
£3.8 - 58.3 0.8 1,1 1.5
58.L - 63.8 0.8 1.0 1.3
63.9 - 70,6 0.7 0.9 1.2
70.7 - 79.2 ' 0.7 0.8 1.0
79.3 -~ 90.5 0.6 0.7 0.8
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Ion Concentrations in Public Water Supplies", as approved
August 22, 1958, The interim policy on mineral quality is
presented as follows: : '

1. Water supply permits may be issued for drinking and
culinary purposes only when the gg?lic Health Service
Drinking Water Standards of 194623 and the State

Board of Public Health policy on fluorides are fully
- met. L .

2. In view of the wide variation in opinion in this
field, the uncertainty as to the long-time health
effects, the uncertainty of public attitude cone
cerning various mineral levels, and the obvious
need for further study, temporary permits may be
issued for drinking water supplies failing to meet
the Drinking Water Standards if the mineral con-
stituents do not exceed those listed under the
heading "Temporary Permit" in Table 23,

TABLE *23

UPPER LIMITS OF TOTAL SOLIDS AND SELECTED MINERALS IN
DRINKING WATER AS DELIVERED TO THE CONSUMER

Permit Temporary Permit
Total Solids 500 (1,000 ) 1,500 milligrams per liter
Sulphates 250 ( 500)s¢ 600 LI 1"
Chlorides 250 ( 500 st 600 N |
Magnesium 125 ( 2125) 150 o f

¥This interim policy relates to potable water and is not intended
to apply to a Secondary mineralized water supply intended for
domestic uses other than drinking and culinary purposes,

#umbers in parentheses are maximm permissible, to be used only
where no other more suitable waters are available in sufficient
quantity for use in the system.

3.. Exception: No temporary permit for drinking water
supplies in which the mineral constituents exceed
those listed under the heading "Temporary Permit"
as set forth in #2 above may be issued unless the
Board determines after public hearing:

(2) 'Phe water to be supplied will not endanger
- the lives or health of human beings; and
S ————

2¥ Author's Note: It is assumed in the absence of any

later standards, that the 1962 edition of the Drinking
Water Standards now applies.
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(b) No other solution to meet the local situa-
tion is practicable and feasible; and

(c) The applicant is making diligent effort to
develop, and has reasonsble prospect of
developing a supply of water which will
warrant a regular permit within an accept-
able period of time,

The burden of presenting evidence to fulfill the
requirements as set forth in (a), (b), and {(c)
above is upon the applicant.

With respect to fluoride concentration, the State Board of
Public Health has defined the maximum safe amounts of fluoride
ion in relation to mean annual temperature as shown in Table 2L,

TABLE 24

CALIFORNIA STATE BOARD OF PUBLIC HEALTH,.
MAXTMUM FLUORIDE ION CONCENTRATIONS

Mean annual temperature, : Mean monthly fluoride concentration,
in degrees Tahrenheits s in milligrams per liter
50 1.5
€0 _ 1.0
70 - above 0.7

#For temperature values beiween those shown in the table, the fluno-
ride ion concentrations may be obtained by interpolation.

The State Board of Public Health's policy on fluoride ion
further states that:

1. The concentration of the fluoride ion in public water
systems, whether added or naturally occurring, should

not exceed the fluoride ion concentrations stated in
the above table.

2. In the development of new public water systems used
for drinking and culinary purposes the above fluoride
ion concentrations shall not be exceeded.

3. In existing public water systems used for drinking and
culinary purposes in which the above fluoride ion con--
centrations are exceeded, the fluoride ion concentration
shall be reduced to a safe level by the use of methods
acceptable to the State Department of Public Health,

- Exception: 1In cases where the Department determines
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after investigation that it is not practicable and
feasible to reduce the fluoride ion concentration in
the entire supply to a safe level, special methods,
acceptable tc the State Department of Public Health,
shall be provided by the applicant to furnish water

of suitable fluoride ion. concentration to all children
10 years of age or under,

Apricultural Use, The major criteria for judging the suit-
ability of water for irrigation are chloride concentrgtion,
specific electrical conductance (presented as EC x 10° at
25% ), boron concentration, and percent sodium.

Chlorides are present in nearly all waters. They are not
necessary to plant growth, and in high concentrations cause
subnormal growing rates and burning of leaves.,

Flectrical conductance indicates the total dissclved solids,
and furnishes an approximate indication of the overall min-
eral quality of the water. For most waters, the total dis-
solved solids, measured in milligrams per liter (mg/i) may
be approximated by multiplying the electrical conductance by
0.7. As the amount of dissolved salts in irrigation water
increases, the crop yields are reduced wuntil at high con-
centrations (the value depending on the plant, type of soil,
climatological condition, and amount of water applied)} plants
cannot survive.

Boron is never found in the free state but occurs as borates
or boric acid. This element is essential in minor amounts

for the growth of many but not all plants, It is, however,
extremely toxic to most plants in higher concentrations.
Limits of tolerance for most irrigated crops vary from 0,5

to 2.0 mg/l. Citrus crops, particularly lemons, are sensitive
to boron in concentrations exceeding 0.5 mg/1. -

The percent sodium, as reported in apalyses, is 100 times

the proportion of the sodium cation to the sum of all cations,
all expressed in milliequivalents per liter (meq/1). Water
containing a high percent sodium has an adverse effect upon

the physical structure of soils that contain clay by dispersing
the soil colloids. This, in turn, retards the movement of
water and the leaching of salts, and makes the soils difficult

to work., The effect of potassium in water is similar to that
of sodium.

Because of the diverse climatological conditions, crops, soils,
and irrigation practices in California, criteria which may be
set up to establish the suitability of water for irrigation
mst necessarily be of a general nature, and Judgment must be
used in applying these criteria to individual cases.
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Based on studies by Dr. L. D, Doneen, Professor of Water Science
and Engineering at the University of Celifornia al Davis, three
classes of irrigation water have been established:

Class 1 IExcellent to Good. Regarded as safe and
suitable for most plants under any con-
Jdition of soll or climate. '

Class 2 Good to Injuricus., Regarded as possibly

' harmfull for certain crops under certain
conditions of soil or climate, particularly
in the higher range of this classz.

Class 3 Injurious to Unsatisfactory. Regarded as
probably harmful to nosi crops and unsatis-
factory for all but the most tolerant.,

Limiting values for concentrations of chloride, boron, spec-
ific electrical conductance, and percent sodium for these
three classes of irrigation water have been established and
are shown in Table 25,

TABLE 25

CRITERIA FOR IRRIGATION WATERS

Class 1 -~ ¢+ Class ¢ - : Class 3 -
Factors ¢ Excellent : Good to ¢+ Injurious to
H to pood :  injuricus : unsatisfactory

Specific electri-~
cal cegnductance, : :
ECx10” at 25° € Less than 1,000 1,000 - 3,000 More than 3,000

Boron, ng/1 Less than 0.5 0.5 - 2.0 More than 2.0
Chloride, mg/l Less than 175 175 - 350 More than 350
Percent sodium Iess than 60 60 - 75 More than 75

Tables 26 and 27 were extracted from U. S. Department of
Agriculture Technical Bulletin 962, "The Quality of Water

for Irrigation Use, 1948", by L. V. Wilcox, and are presented
to show the relative tolerance of crop plants to irrigation
waters containing boron, "Teable 28shows the relative tolerance
of crop plants to salt, :
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TABLE 26

In milligrams per liter

PERMISSIBLE LIMITS OF BORON FOR
SEVERAL CLASSES OF IRRIGATION WATER

Crop groups

Classes of water

Sensitive f Semitolerant . Tolerant
Excellent < 0,33 < 7 < 1.00
Food 0,33 to 0.67 0.67 to 3 1.00 to 2.00
Permissible 0.67 to 1.00 1.33 to 0 2.00 to 3.00
Doubt ful 1.00 to 1.25 2.00 to 0 3.00 to 3.75
Ihsuitable > 1,25 > 0 > 3.75
TABLE 27

RELATIVE TOLERANCE OF CROP PLANTS TO BORON

(In each group the plants first named are considered as
being more sensitive and the last named more tolerant)

Sensitive to boron

iSemitolerant to boronf Tolerant to boron

iLemorn

Grapefruait

Avocado

Orange

Thornless blackberry
Apricot

Peach

Cherry

Persirmon

Kadota fig

Grape (Sultanina
and Malaga)

Apple

Pear

Plum

American elm

Navy bean
Jerusalem-artichoke
Persian (English walnut)
Black walnut

Pecan

Lima bean

Sweet potato

Bell pepper
Tomato

Punpkin

Zinnia

Oat

Milo

Corn

Wheat

Barley

Olive

Ragged robin rose
Field pea

Radish

Sweet pea

Pima cotton
Acala cotton
Potato

Sunflower (native)

Carrot
Lettuce
Cabbage
Turnip
Onion
Broadbean
Gladiolus
Al falfa
Garden beet
Mangel
Sugar beet

"Palm (Phoenix

carariensis)
Date palm
(P. dactylifera)
Asparagus
Tamarix, or athel
(Tamarix aphylla
and T, gallica)
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TABLE 28
RELATIVE TOLERANCE OF CROP PLANTS TO SALT:

Low salt tolerance f Medium salt tolerance  High salt tolerance
Pear Pomegranate Date palm
Apple Fig Salt grass
Orange Olive Bermuda grass
Grapefruit Sweet corn Rescue grass
Prune Potato (White Rose) Western wheatgrass
Flum Carrot Barley
Almeond Onion Sugar beetb
Apricot Sudan grass Rape
Peach Alfalfa (California common) Cotton
Strawberry Rye
Lemon : Wheat
Avocado ' Oats
Field bean Orchardgrass
Radish Rice
Celery Meadow fescue
Meadow foxtail Sorghum {grain)

Red clover Corn (field)
‘ Flax
Sunflover
Castorbesn

¥Based on Agriculture Handbook No. 60, U, 5. Department of Agriculture.
February 195)4.

Industrial Water Use, Criteria of quality of water for
industrial purposes are exceedingly difficult to ascertain.
Industrial usage of water is so varied that a single set
of criteria for chemical, physical, and bacterial require-
ments would be meaningless,

Total Hardness

For purposes of classification, in the Southern District

of the Department of Water Resources, the following defini~
tions of relative hardness are used: Waters containing

100 mg/1 or less of total hardness (as CaC0Oz) are considered
"soft", those containing 101 to 200 mg/1 aré considered
"moderately hard", and those with more than 200 mg/l are
considered "wvery hard".

-
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MINERAL ANALYSES OF SURFACE WATER
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MINERAL ANALYSES OF SURFACE WATER
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KINERAL ANALYSES OF SURKACE WATER
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143p SuSp 15 € — - - 2,14 Te07 2.17 0.05% 2,07 b. s le12 1,97 0,01 sTe 54
19 62 18 L] 18 b Lo 1t ]

01/06/65 5050  w=  e- -n T,4 476 18 27 33 " e 184 1+ 49 1.0 043 9,07 == 270 1%
1600 5050 960 - TETT b 2B 163 010 0000 3.0l 0.29 1,38 4,8 237 s
19 .5 n F 0 ' 6 29 ¢

CHORAD CREEK {(In$/12E=039a}

0T/35i/59 5050 <  a= == 8,1 &9 1% 83 12 1 6 abe & 19 0.5 9.2 .0 4p 385 389
135 Sg5p e - TTTT 095 6ud2 guS2 0.02 w80 Tabu 0402 0,53 0.6l [T
11 ez ¢ ¢ ] 92 1 & [

&T/31/5% SpSp - wm e 7,7 To0 16 B4 12 b3 ] 455 [ ez G L] Q.00 o0 540 308

1346 5950 lew == - b BeBO 8491 452 0402  Gal0  TeAB 0,00  BebZ - $e00 40T 12
1 e [ [} ] ve 0 8 [}
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DATE

TIWE SAMPLER

03/23/64
1059

g2/02/%%
1530

01730764
1400

01/30/64
1530

03/30/84
1600

031/30/54
1445

n2/o7/58
1335

0}/06/65
1530

02/ 09/62
1510

01721764
1825

02706765
1230

01/06/65
1430

oB/2T/53

12724453
0940

0T/ 18/54
0945

e /21/55
1045

g2ro6r58
1230

02/8%/62
1500

02/0ir63
1225

BT/RI 04
1414

1aB

S50
5050

5854
5058

S050
5050

5050
5050

5050
5050

Sp59
5050

5050
5050

5054
505¢

5050
S0%0

S0540
Sp50

3050
5050

5050
Sp50

S50
5050

5850
a50

S050
5059

S¢5¢
LT

5350
So050

505¢
505¢

S0%9
S0%9

5050
So5¢

&K
¢

L)

N E

14 E

&40

#0.0

240

-

age €

1d.0

o0
s5aT

—

-

-

TEMP LABORATORY

FLELD
PH Ec
49 7.6 755
se B,2 687
ss 1,9 1los
- 4 96p
- B0 778
54 B.0 344
56 8,2 576
e 7.0 201
6 1.1 320
54 8,4 T
86 B,1 T4k
- T4 290
6 8,2 1400
- 8,0 1261
o6 5,3 1420
80 5,1 1405
56 1.6  T95
66 6,5 252
- 1,3 -1
52 8.4 740

KINERAL ANALYSES OF SURFACE WATER

MINERAL CONSTITUENTS IN

Ca

TS

L.70
19

L34
2.19
25

12
$.09
40

92
4,59
40

83
4,14
" 45

28
1.40
as

3
1.50
23

1l
.55
25

%
l1e45
“h

82
4,09
3

64
3.1%
EY

z8
140
46

L]
4. 04
25

(1]
3.99
2t

as%
4,24
26

84
4.19
FL

&2
2,09
23

19
$.95
36

F4]
1,20
27

50
2.49
k1

NG NA

CHORRD CREEX {3g5/12E-~1BA}

b4 42
5y26 1,61
60 21

DAIRY CREEK

o9 16
5,67 0,65
66 ]

ISLAY CREEK

59 62
4.85 2,70
38 21
58 Y
4,71 1.9
“az. 3t
COON CREEK
&7 24
3,86 1.04
“a2 1l

LOS 0505 CREER (30S/11E-208)

22 | 1]
1.81  0.89
45 17
“y 22

A 03 0,96
62 1§
14 4
1,05 0439
s2 a8
SEE CREEK
16 19
1,31 0.43
L1 13

. 49 29
4,03 1.2
43 13
&2 27
4,28 1.17
49 12

" $EE CREEK
15 8
1,23 0,35
&0 11

SAN LU1S OBISPO CREEX

102 7
8,47  3.38
53 2k
93 LX]
1,65 3.6)
50 23
lo4 T2
8,55 3,13
53 20
T4 111
6,08 4,83
40 3z
62 40
$s10 1474
57 L9
13 1
1207 .48
*1 18
&7 20
2,22 0.7
51 2¢
43 49
3.5 2,13
3 2%

HILLIGRANS PER LITER
HILLIESJTIYALENTS PEA  LEITER
FEACENT  REACTANCE ¥ALUE
K €03 ACO3 S04 oL NO3
1 ] k17 54 45 of
8.02 0,00 6,39 1,23 1.2T Q.02
] 0 12 14 e ¢
(305/02E-080)
1 12 409 37 26 2.3
0.02 0,40 6.T0  0.TT 0,73 0.04
0 5 Tr 9 8 0
1305/10E~35€)
3 [} 479 148 67 0.5
o.08 0,00 7,85 3,08 1,89 0,0)
1 0 61 2% 1% ]
3 1 451 be 45 2.0
9,08 037 T,3%  2.29 1,27 0.00
1 3 45 z0 11 9
1315/10E-93K)
2 ] 9l 86 kL3 [
2.05  8.00 6,41 1.TR 8,99 0.00
1 [ b1 1w n [
3 0 178 2% H 2,5
0.08 0,00 2.92 0,50 8.56 0,04
2 9 T2 12 14 1
2 0 298 30 3B 2l
8,05 0,00 4,85 Q.82 0,99 0,03
1 [} 15 e 15 [
K 6 104 13 8 2.0
0.0  0.00 M.T0 0,27 0,22 0,03
5 [ T4 iz 10 1
{315/12E~29F)
4 ] 122 19 27 1.9
0,10 0,00  2.00 0.3% 0,76 0,02
k] 4 &3 12 24 ®
2 1 s a3 26 0.0
8,05 0,63 6,39 1,73 ¢,73  b.00
. L] 7 Y4 ig a -]
2 0 3a7 17 25 1.5
0,05 0,00  S3% 1,60 0.T0 0402
1 u 13 18 ) 0
(315/1RE=32F)
3 ] L3 2 8 1.8
DenB 0,00 2433 0,48 8,22 902
H ] T 18 7 ¢
(315/12E=32E)
2 4 58z 88 154 2.4
0,05 0,00 9,54  1.83 4.34 0,04
] o 60 12 28 [
3 [ 533 L3} 160 25,4
0.08 0.00 B, T3 1,69 4,51 Guk)
] [ s? 1 z% 3
2 L] 635 -7 133 11,2
0.05  §.00 10.4) 1,75 3,75 0,18
¢ ] 65 11 23 1
2 ] 563 B4 160 1.4
0,05 0.00 9,55 1,75 4,51 0,2
¢ ¢ (17 il 28 1
k] [ 348 62 63 5,9
0.08  0.00  5.T0 1.29 1,78 0.9
1 o o4 [ 1] 20 1
K [ 99 17 24 0.0
g.30  6.00 3,62 0,35 u.68 6,00
4 0 61 13 25 ]
4 ¢ 151 52 2T 0.0
.10 0,00 2047 108 0,76 0,06
2 ] 55 24 11 4
+ 3 25¢ 7o T8 20,0
D10 Delp  S.le  h.a6 2,20 0.32
1 1 59 18 27 .
~TO-

MILLIGRAMS PER

£ B S102

0,20 2%

- GelS ==

e 6,12 10
Os4 .08 18
0.2 6s03 19
0.2 035 ==
Ged 0415 26
[T 4 P04 ==
Q.0 e.11 17
0.2 Ge43 20
Gak o.2¢ 27
0.3 Bebd ==
9.3 0218 ==
0.5 020 ==
0.2 Val} ==
9.1 $2? -
B2 0,05 34
€0 0,27 15
Qeb 0,00 22
0.8 0,07 18

LITER

TeS
S

455
Pres

465
408

Ti8
696

62&
604

494

+8y

102
204

%55
342

13¢

113

22%
184

508
S04

S14
(1.1

18¢
156

822
o4

856
L]

b Ll
204

285
eley

558
AB4

189
152

278
(13}

492
457

™
NCH

kL)
28

394
EN

497
s

455
80

40l
L1

16
i

138

406
5%

74

132
15

b2k
149

582
185

&40
119

514
6

kL)
s

ipl
20

171
47

Jo2
92

SEN NN SEN NP BN - W EE N NS - .  En
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DATE

TIME SAMPLER

0E/06/65
le29

12/24/53
0925

Y2r2hs53
UL H

u2/06/586
1300

08,32/54
pBas

46/1Bs5)
1530

01705460
14g6

¢1795/60
1300

08/28/63
1500

0a/16/52
1500

01/14/52
1100

31724752
1530

03,2453
1250

0T/14/53
0932

B2/ 1R/5%
17158

02713754
1400

01/3p/54
1408

o5/ Z/54
140e

¢8/28/54
1229

L&B

S50
5050

5050
5050

5050
S050

So05p
5050

5050
S05¢

S050
Sp50

305¢
5050

5650
5050

Epse
5050

S50
5050

5050
5050

SoS0
5059

50590
505¢

5950
505¢

So05p
Sg50

5058
5550

So5¢
5050

Sa50
5050

5950
5050

G
Q

T2e

25 E

a3

-

10,0

25 E

S E

150 £

6,0

0.5

oo
54T

TEMP LABORATORY

58

-

63

(-1

54

5%

61

L1

-

FIELL
Pr EC
T3 398
T.4 1261
T.T 122+
T.7 662
8,2 %7y
8,1 1269
8.0 1256
a,1 150
B,4 174
8,1 1290
8,2 1127
8.1 a7
.3 1122
8,2 1215
Tu5 [-T
T.6 azy
6,4 1aTe

KInERAL AMALYSES OF SURFACE WAYER

MIMERAL CONST]ITUERTS IN

Ca

23
1l.15
26

16
3,79
es

76
3.T¥
26

42
2,09
28

&4
3,19
F

99
404
33

45
2.24
26

e
4,99
4

105
5,24
EL

L4
4,84
as

60
2499
2l

31
Ba49
a6

90
4,49
33

26
1,39
a7

to?
5434
38

a9
4,35
32

L] NA

24 ag
1.97 0,87
48 21

SAN LUIS ofISPO CREEK

%0 Ba
To40 2,65
49 24

SAN LUIS OB15PO CHEEK

aa 83
T.2¢ 3,61
[1) 24

53 23
4,36 1
58 13

5AN LUIS OBISPO CREEK

5 36
6,17 1.56
&6 14

STE1MER CREEK

62 1s
Ss 10 D89
68 4

PISMO CREEK

a6 8
T0T  2.96
87 H

PISHO CREEK

&3 68
6,82 2,96
&6 20
13! 64
5,86 2,78
42 20

P1S0 CREEK

63 LTS
5,08 1.3
59 15
90 50
T4t 2437
"Bl 15

PISNO CREEK

81 &6
6,86 2
Y] -14
868 a9
T.2é 1,70
52 1z
11a iy
905 1.9
&5 I+
%0 52
Ta0 2426
49 15
15 55
6417 2.3%
46 18
19 13
1.56 .56
(1} 16
a1 49
6,86 2,13
4T 15
a8 50
T.24 2,17
52 1n

K1LLIGRAMS PER LITER
MIULIEQUIVALENTS PER LITER
PERCENT HEACTANCE VALUE
K {03 HCOa 508 48 Wo3
SAh LUIS OBISPO CREEK (315/12E~33E)
4 ] 183 29 er 5.0
Cald  0.00 20T Ced2  0aT6 Ol
2 ¢ bb 1 1% 2
{31S/12E-160)
4 o 485 86 160 . 38,5
0.10 U.00 7,95 1.71% &,5] 0,42
1 [ &3 12 ap .
(315/)2E~166)
4 L} “Té 90 156 #40,2
0,10 0,00 T, IT 1,87 4,40 0,65
] L a3 i3 30 4
SAN LVUIS Q8ISPO CREEK (39S/12£~346)
' z 0 323 53 3 4,3
0,05  0.00 5,29 1,10 0,85 g.07
1 4 T2 15 12 1
(3US/126=34%)
-4 0 468 8z a7 13,6
0,05 0,00 T.67 1,71 1,32 g,22
0 4 Ty le 12 2
(305/12E=11m)
- [ 380 29 21 0.0
000 6423 0e50 0259 Q00
¢ B4 L] 8 [
[315/13E~310)
1 [ 576 154 69 [
0,02 D00 Faks 3.21 1e94 0.01
9 ] 55 22 13 [
13}5/13E=310)
1 v S81 145 e 0.0
0s02 0400 9.5E I 02 1497 0,00
[] ¢ 66 2L 14 L}
2 4 baz 123 &9 a0
0,05 0400 190.52 2456 1,94 o0
[ v Te 17 13 ]
(3187136328
1 8 304 13g ZB S0
0.02 0.2T 458 2,75 0,79 0,08
0 3 56 KL 9 1
2 [ 558 198 54 5,0
0,05 0,00  S.14  A.0Z 1,52 0,06
1] 0 61 28 10 ]
[3)8/13E=328
2 L] 556 158 49 11.4
0,05 0.00 .11 3.29 1,38 0.18
L] ] 65 23 “1e 1
1 19 517 is? W 9.9
Ba02 0,63 8,47 3,27 1,38 0,16
s 4 6} 23 10 1
- 29 505 153 AT 11,4
0,87  ®.26 3,18 1,32 0,18
T S9 23 e 1
3 [ sTe 176 53 11,5
0.08  0.00 9,34 3,68  },49 g,18
0 0 64 253 i0 1
1? - 69 16% 64 4,7
0,43 T.69 2,52  1.80 Q.07
3 59 27 14 X
* ] 14% 28 13 5.0
[ 1 Q.00 2,44 ©.58 0.37 .08
3 [ Ty 17 11 é
1 T 524 1Ty 46 7.7
0.02 0.23  8.65 3.5 1,30 9.28
L) 4 LT 25 9 2
2 23 483 175 40 12,9
0.0%  0uTT  Tu92 3,86 1,13 g2l
[ & 58 27 ] 1
n?l_

MILLISRAMS PEN

£

L IT

0.2

08

Be5

[ L]

B S10z

Oolé

sl

t.10

040

0415

0alT.

0.7

019

0,10

0slb

g. 14

0409

Bal2

-

Fal

LIYER

105
SuM

249
204

864
bt

az2%
m

454
396

627
550

41é
349

Bg5
2ol

195
783

T2
7034

493
462

a6
174

758
T2%

T4s
T15

T
kS

a5y
7T

770
To6

162
182

T2
139

T40
717

TH
HCH

t56
22

569
162

552
163

323
58

+68
8BS

34g
28

6p1
129

59}
1S

557
30

Ire
109

620
162

595
131%

604
148

o2
140

645
178

33
149

143
z1

500
156

582
147



MINERAL ANALYSES OF SURFACE WATER

KILLIGRAMS PER LITER
OATE  LaAB 6H DU TEMP LABORATORY MINERAL CONSTITUENTS [N  MILLTEQUIVALENTS PER LITER MILLIGRANS PES LITER
TIME SAMPLER Q@ Sat FIELD PERCENT  REACTANCE VALUE ™mws Tx
P EC [ L] L7} K €03 HEe3 504 oL LX) F B EI0z - SUM NCH

PISKHQ CREEK 1315/13E=-320)

09/28/54 5050 2 ~~ == 59 8,2 1220 99 % 51 1 0 ST 173 53 1142  0:% 0.3 == 178 618

0955 5053 .5 == = Teml al¥4 Te#0 2422 0402 0e00  F.h) 3,60 L.4% 4,18 s 761 1a7
34 sl 15 o 8 64 2 1t 1

10/29/54 5050 == == 54 8.2 lobs 103 a5 Sg 2 14 532 1%2 A2 Je,0 —  f.l6 e Té5 607

1335 S50 l.0 - — == B4 6,97 2,17  g.p5  0.47 8,72 3,6 1,158,017 121 147
3 *9 15 ¢ 3 '™ 213 ) 1

PISMO CREEK (325/12E~12A)

M = AN O ol e e
a
- 1
»
=
. T
-
~

04716752 5050 == - 62 B,1 78 12 58 58 2 0 90 139 8T 5, 813 6,23 233 626 418
1530 5050 20,0 == = == 3,59 4,77 28T 0,05 0.00 6,39 2,71 1,89 @,6 626 99
az Y 25 ] [} S8 24 17
02/12/54 5050 - - == 1,9 1353 106 82 9 3 ¢ 576 149 111 4,T 0.5 0.28 == 915 &2
IT00 5050 0 03 E e= e= s 5,29 6,74 4,31 .08 0,00 F,4 3,00 3,13 0.0 2% 13
. 32 31 26 ¢ ] 60 2o 20
02/13/54 5050 il = == 1,3 . T8t 56 k13 86 9 [} 2n 62 113 a, - 26 274
1430 5050 3o E -— - - 2.49 2,98 3, T 0,23 0400 4 4s 1.29 319 0.0 - 493 51
26 31 *0 z ¢ A9 14 15
03/30/54 505¢ =+ == &8 T,5 324 25 13 23 3 ¢ 131 17 LI 0.2 BegS -~ 292 116
6925 5050 200 E - - e= 1,285 1,07 1 0.08 0,80 2,15  0.35 079 0,0 1718 8
a7 3 29 2 0 64 1} 24
95/12/5% 5050 2 ~= == Tp 7,9  loé2 ITY 76 83 2 ¢ 562 151 a1 19,9 Gud 826 == B1Z 568
1510 505¢ LE o= - - 5,06 6,25 3,61 0,05 0.00 9,21  3.14é 2,45 0,17 168 14
34 a2 24 0 [ 61 21 16 1
08/2B/54 5050 == - 55 8.3 1250 103 79 164 3 51 $11 139 9% 3,5 e+ 0s30 =  &7p 582
1235 5050 - - == == 5,i4 4,50 4,52 9,08 1,70 B.3T 2.9 2,71 0.dé 831 18
. 32 a0 28 0 11 $3 18 17 :
09/28/5% 5050 w= . == 58 7.8 1400 99 81 99 3 6 610 13% 108 2.5 Get 0,50 == B&E 3B8 -
10k 5050 e« == - == 4,96 8.66 4,30 0,08 0,00 10,00 2,89 3,04 0.04 i b 833 83
31 &2 2T o 0 63 18 19 [
10/29/5% 8089 ==  «= 53 B,5 1316 10l 77 103 3 62 48T 132 100 2.0 == 0,42 == 815 549
1405 5050 84,7 - - == 5,04 6,33 448 0,08 2,07 T.98 2,75 2,82 4,03 820 66
FH 40 28 ° 13 $1 18 18 0 -
02/06/58 5050  w= -~ 56 7,5 1186 62 &4 101 1 [} 97 131 136 2.4 et 1-10 3% 25 418
1205 050 12 €  -- == == 3,09 Ser6 4439 0.02 Q.0 6051 2,73 3,83 Q.04 T5L W3
24 (% 3 ] 9 50 21 29 [
PISMO CREEK (325/12E-13J}
03701755 5050 == == == 8,1 1390 101 61 105 % [ 503 162 121 3.0 0.5 0,57 29 - Sp)
e 5050 == -- = w= S.0% 5,02 4,57  0.10  0.00 8,24 2,9 3,41 0.05 815 %1
34 34 n 1 [ 56 20 23 [
05/18/55 %050 == == e= 8,2 1369 8b 89 97 3 0 593 147 98 2.0 8.3 Q.61 35 = 58]
- 5050 = == = == 429 T.32 422 0,08 0,00 9,72 3,06 2,76 0,03 50 9%
21 .5 28 o 0 52 H) 18 ¢
02/09/62 5050 == “- 64 T.p 358 25 17 23 4 0 124 k1 33 4,0 0.0 0,08 23 280 132
1420 5050 80 E == .= me 1,25 1,40 L 0.0 0400 2,03 0TS §.93 0,06 226 3
. - » 37 27 3 o 54 20 25 2
01721764 5050 == - B0 8.7 1245 a6 T6 94 4 46 456 127 105 0.6 8.5 0,28 == 773 527
oo 5050 108 == = mm &G 2T 6425 4009 010 1453 TeaT 2,84 @496 0,01 Tes TV
29 .2 28 1 1n 51 18 20 °
PISMO CREEK (325/13€-068)
03/24/53 5050 =+ == ST 8.2 1187 94 79 s6 2 19 93 141 17T 6.9 == Q22 == 762 560
1120 5050 IE e m= == 4,6F  6.50 2,4) 8,05 9.83 8,08 3,06 217 .01 - 124 124
3 a7 18 0 4 57 2z s i
03701755 5050 - = == B,z 1210 80 100 56 3 0 530 204 51 5,6 0.4 036 32 == b1}
- 5050 - - as m= 3,87 0,22 2,43 0,08 0,00 B.EF 4,25 l.é 0,09 793 177
Fi4 56 18 o 0 60 2% 10 H
¢5/18/55 5050 -~ - e 8,1 1230 [T L] 54 1 1] 553 190 51 6,8 0ed 0.21 38 - 618
= 5650 == - == ew &,RF 6,06 2,35 0,02  0.00 9,06 3.95 1.4k 0,]1) 9T 164
29 55 18 ¢ ] 62 27 i 1 ‘
e8/28/63 5050 ~- == 63 B,0 1220 n 91 8 2 ¢ 580 126 91 0.9 0.2 0436 32 828 852
1415 5050 @ == - == es 5% 7,48 3,39 6,05 0400 .51 2,62 - 2,57 0,00 " T
: @ sz a3 ¢ o & 18 17 ¢ I
PISWO CREEK (325/13E-06C)
11724/52 5059 == == 5S¢ 8,3 1443 o7 16 95 3 14 542 132 115 8.0 0.5 0,54 ==  Baz 555
1545 SoSe LE == == e 486 6,25 4,13 e.08  G.4T 8,88 2,75 3,24 Q.08 845 o7
32 41 P14 P 3 58 18 21 o
03/24/53 50%0 == == 39 T4 1221 vé 89 1ee 3 4 583 141 nut 8.4 == 0,48 ==  BS8 S569
119¢ 5050 ¥ E  ee e= ma 4,79 6,98 4,35  0.08 Q.00 9.55 2,83 130 0,13 833 91
30 42 27 ] e 60 “18 21 "1
07/34/53 5050 - = 43 8,1 1383 ar L1 108 3 [ 620 126 109 5.5 s Qek4 =~ BT 588
0940 5059 1E == == am o 4,34 T.60 45T 0,08 0,00 10,16 2,82 3,07  ¢.89 21 M .
P13 %) 26 [} 0 4 16 1% 1




- - .

DATE

TIHE SAMPLER

e2/(06/58
0145

03/03s81
lgno

g2/ 09,62
1115

[T L YL
o030

11710750

02/13/54
152%

03/30/54
12lo

02/07/%8
1445

4/ p5/68
1600

#L/21463
1000

11/}e/5¢0

01/31/63
1209

12/26/64
0945

02/09/62
lloo

03/p3s6]1
1899

g2/p9s62
1240

10706767
oo

3402751
1600

Q2709762
1290

LaB

5050
5050

Se50
5050

5050
S0%0

505¢
5050

5050
505¢

5050
505¢

545¢
5050

5050
5050

S050
5050

5050
5058

5050
5050

So50
5050

Sesd
S5¢50

505¢
5050

S05¢
5050

5050
5050

8050
5050

LLEY
5050

5054
505

Gt
Q

WE

le0#
24 £

25,0

15 E

03
SaY

TEWP LABORATORY

52

54

50

57

50

o6

4

b4

&0

48

L1

FIELY

PH EC
8.5 126
8.1 40
1.3 355
8,1 &8s
1.8 192
T.6 694
T.% S14
7.9 9715
8,6 920
1.6 900
B4 Te7
7.8 610
7.9 557
6.7 25T
8.3 2180
6.9 449
1.7 2404
8,2 oo
5.9 412

MINERAL AWALYSES OF SURFACE WATER

: MILLFGRAMS PER LITER
MINERAL CONSTITUENTS IN  MILLIEQUIVALENTS PER LTTER
PERCENT  REACTANCE YALUE
Ch NG Ha X Co03  HCO3 504 cL NO3
ARRQYD GRANDE CREEK (3Z$/13E~320)
82 k1] 26 H [ 296 128 21 2.9
a0?  Za98 1e13  QspS5 027 4485 2,66  0.59 Q.05
5¢ 36 14 1 3 s4 az T ]
ARROYQ GRANDE CREEK ¢325/13E-1ax)
Tt 79 a3 2 0 4] 192 34 [
3,54 6,50 1,43 0,05 0,00 &,Te 4,00  0.96 0,00
31 L 12 ] 0 58 34 [ e
ARROYQ BRANDE CREEK 1315/14E~2uR]
43 12 18 4 0 124 62 13 5.0
2,04 0,99 0,78 Q.05 0,00 2.93 1,29 0,37 o,08
53 2s F4] 1 0 54 34 o 2
n7 25 56 4 26 359 129 39 0,5
5.84 2,05 2,43 0,00 0,87 5,88 2,88 1,10 0,0}
56 20 - 23 1 ] S6 25 [T I ]
ARROYSG GRANDE CREEK (31S/)14E=3241
i2¢ 25 18 1 ¢ 397 18l 14 B2
5,99  2.05 0,78 0,02 0,00 6,51 2,10 0,45 Q.00
68 23 9 ° ¢ 12 23 H ]
ARROYQ GRANDE CREEK {3185/]+E~3300
108 25 50 5 [ kT H) 165 a5 4,2
5,39 2,05 2,17 0.13  0.00 5,00 3.43  0.99 0407
55 21 22 1 [ 53 s 11 1
59 24 20 ? [} 218 80 17 1.2
.94 1,97 0.87 0,05 0,00 3,57 1,66 0.48 .02
50 34 15 i [ 62 29 L] (]
1] 54 - 62 ) [ 387 177 (3] 1.2
4,29 dp4é 2,70 8430 0.00 6434 D68 1,13 9482
37 38 23 1 1] 57 33 ) ]
121 30 53 2 22 ED | 158 32 00
.08 2,47 2,30 0,05 0473 5,92  3.29 0,90 0,80
56 23 21 ] T 55 30 8 ]
ARROYD GRANDE CREEK (315/14E~36E)
126 32 51 [ 0 “12 196 [ )
6e2% 2,63 2,48  0.15  0.00 6,75 4,08 1,35 0,83
54 F5] 21 1 ] L] 33 1 ¢
LOPEZ CREEK (315/14E~16K)
88 47 1 3 [ k1Y 123 10 [
4,39 3,86 048 0,38 0400 5460 Z2.56 0,28 0,00
50 L) § 1 1 66 30 3 T
18 “2 12 2 ] k¥ 101 13 040
3,89 3,45 9452 0,05  0.00 5,60 2414 0437 0,00
(1] 4 7 1 0 69 2é 4 L]
LOPE2 CREEK (3]5/14E~16M)
62 32 12 5 0 256 8z ig 19
3.09 2,63 0,52  0.13  0.00 4.9 1,71 0,28 - 0.02
48 4l ] 2 [ 11 27 . [}
LOPEZ CREEK {3)15/14E~320D)
2% 12 7 2 ] 105 28 18 9:0
1.4 0,99 0,38 0,05 0,00 1,72 0,58 9,51 0.09
52 as 1n H [] 81 21 18 ]
LOS BERROS CREEK (325/13E~33A)
251 118 98 [ H 647 689 123 8.0
1252 9,70 4425 0.15 @07 896 434 24T 904
47 3% 16 1 ] 33 53 13 )
40 23 18 4 [ 160 63 26 4.0
1,99 1.8% 5,78 0,10 0,00 2,82 1,31 0,73 0,08
42 40 15 2 [ 55 28 15 1
272 128 106 11 ] 495 689 176 87,5
13,57 10,53 4,61 0.28 0,00 8,11 14,34 4,96 1,6}
47 ae 1% 1 e ‘28 ‘50 T 5
ThR SPRINGS CREEK (325138230}
126 57 40 2 ] 43% 220 4z (]
€29 4,4F 3. Té 6,05 006 T.19 4,58 1,18 6,80
[ ar 14 ] ] 55 s 9 ]
22 2T 25 ) n 136 55 3 8,0
110 2422 1409 9.10 0e00 223 114 0eBS Qe
24 49 24 2 ] 52 26 20 H

HILLIGRAMS PER LITER

£

Ge3

[

0.3

B §l02

e, 08

[ .13

0,08

'

.23

0.13

o.10

210

Qs49

25

21

22

EH

k1)

22

14

16

26

F4

105
SUM

31
[3a]

628
635

265
23%

609
574

499
&9

807
543

342
an

676
647

662
596

30
Tos#

492
4T3

518
433

i6p
33)

190
164

17%2

- 1592

3ze
260

1917
1714

678
126

297

263

™
NER

52
91

502

165

152
59

195
57

402
ba i

373
122

246
&7

437
120

426
93

4456
108

413
133

62
a7

28%
T8

122
38

inz
669

194
63

1208
809

549
189

166
54




HINERAL ANALYSES OF SURFACE WATEW

*HILLIGRAMS PER LITER
DATE LAB GH DO TE®F LABORATORY BINERAL COMNSTITUENTS IN KILLIEQUIVaiERFS PER L ITCR MILLIGRANS PER  LITER
TIME SAMPLER @ SAT FIELD PERCENT  HEACTANCE VALJE TDS 4]
PH Ec Ca L] NA K €03  nCo3 504 <L WO F 8 SIve SUM  ACH

PISMO CREEK (325/13E~06M)
07/14753 5059 - - == Be0 1360 w7 70 m 3 o 54y 137 126 1.2 Do¥ G.41 33 == 53

-1130 5650 - - - - .84 5.T6 B3 0,08 0.00 &,%8 Ze8% 3.55 0.02 849 8l
3t n 3t 0 0 Sb 14 23 o

PISHG TRIBUTARY (325/12E-G1R)

01/36/54 5050 - - 4B T2 (1.0 23 13 37 a [} 114 31 50 5.0 0.2 0.15 == e 1L
0920 Su50 3¢ E - - b 1.1% 1,07 1,61 0.08 [ 1) 1,87 064 1,41 .08 21% 17
2y 27 4] 2 ] «? 16 35 2
05/12/54 5050 - = == B.5 990 &8 4 120 3 [ 323 155 110 4,7 - 0452 == 29 3N
1508 5050 - - - -— 3.3% 3462 5.22 0.08  ¢,20 5,29 3,23 3,10  ©0.47 b &0 76
26 FL) 4 1 z LT} 27 26 1

PISMO TRIBUTARY {325/} 3E-05M)
0F/L1/52 56850 - - T1 8,5 = 219 3 L3 22 1 ] 53 2 22 0.4 o0 D47 44 - T
1215 5050 — - - i LI 0,49 .94 0.6 .00 0,47 Gyl Q.62 be0i idhe *
23 ‘26 50 1 ¢ 52 13 ar e
) PISm0 TRIBUTARY (325/13E~-¢SC)
aT/11rs52 5050 - - T; 1.5 1T6p LL] 12 27 ] ¢ g 29 422 Sl .- 1,70 27 - 94

- 5g50 - -- - - a0 099 14,22 0,15 d.00 3,74 0.60 B1.%0  Dl.cE 960 o
5 3 87 1 0 23 * 73 4 :

WEST CGRRAL DE PIEoRA CREEK (315/313E-29)

10/00/58 Sp50 -— - ks 7.9 L L2 izl 52 40 -4 L 43z 191 33 1.5 Gad fel2 30 48p 516
0806 5450 JE - - - 6,04 4,28 174 [ Y] 0.00 T.08 3,598 0.%3 02 684 162
50 5 14 [ [ 59 33 8 ]

EAST CORRAL DE PIEDRA CREEK 1315/13E=2%F}

16/01/58 5050 == == 65 71,5 492 Y: 63 38 1 U 464 115 36 10,0 045 0,16 30 575 479
0830 5056 2 £ - T= = 4039 5,18 1,65 0,02 0,00 T,60  2.39 0,96 0416 506 98
39 40 15 0 0 68 21 9 1

O1/04/65 5050 == =~ == 7,6 659 60 16 28 5 e 212 102 21 3.0 €4 0.05 =-  4lp 298
1556 5050 6.0 .- == mm 2099 2,96 1413 6403 0400 Agéh 2,12 059  0.05 - 388 T8
4l IS 1 . 2 o 62 29 8 1

A

T
[}

. CANYOR KOs 1 (325/)3E-20F) )
83/03/6% 5050 - - &b T,5 1559 51 58 178 28 D 3l 66 255 . 0.0 1.2 0.5 a2 868 393
i

13¢ 5050 - - - - 3.04 .77 T.61 Y72 G0 B.36 1.37 T.1% 0,00 %38 ]
19 29 47 L] @ 49 [} 42 ¢

ARROYO GRANDE CREEK (32S/]13€=-220)

11/14/50 5056 -— s w= 8,2 1040 - 118 69 43 6 22 kLTS 219 34 Gl - 0,04 28 720 542
-- 505¢ - -~ - - 5,89 4,93 1.BT 0,15 0.73  6.33  4.56  0.96 0,00 ) 120 188
&b ‘38 15 1 & 50 36 8 ]
02/06/58 5059 - -- 53 8,2 5§50 86 36 F) 2 [} 323 129 2) 2.5 [T 0,09 26 491 363
0815 3050 3ISE -~ - - 4029 2,96 L.eé 0,05 0.00 5,29 2,68 0,59  D.04 425 %8
. 51 35 12 1 [\ LH 3k 7 °

ARROYO GRANDE CREEK (325/13E-21R)

09/29/758 50590 - - 68 7.7 1050 ?5 B35 49 1 [ u7rs 1286 38 14,0 [ XL 0.08 3g Ton 587

12¢0 5050 3 E L1 - - T4 6,99 I 74 D.02 0.00 Q.42 2462 1.07 022 T13 1i5
35 82 13 [} 4 Ti ] 8 2

§2/18/59 59%0 - =~ 59 B.S 895 lg3 (1] 36 3 9 336 1T2 2z S.6 Gl f.0% 28 631  4aS

1130 Spsg 1¢ E -— - - 5.1+ 3,78 1456 0.08 .30 551 3.58 @190 0.9 6pl 156
49 36 1) 1 3 83 3k 9 i

a2/794/60 5050 - -~ 5& 7,9 1165 135 59 S& 3 L] LT 263 EX] 8.0 o.T 0.06 31 825 S8

H7g0 3050 L - - - b, T4 4,85 2.35 f.08 4,00 6,95 5,67 - §.09 D.08 812 232

48 35 17 L] 1 50 Ly 1 i

AARQYD GRANUE CREEK (32541 3E=-ZAF)

11/18¢50 5050 - e = B3 1070 122 59 45 5 12 LT 2zq 36 0,0 - D02 3 738 54T
b 505y - - - - 6,09 4,45 1,86 9,13 0.40 6.85 4,58 1,00 000 735 185
atr a7 1% 1 k| 53 36 8 [

"#RROYQ GHANUE CREEX {325/13£-320)

02/13/54 5050 - - == 8.1 #35 1o Sg 43 5 ] 375 180 39 6,5 4.5 Ge08 == 684 489
120 Se5¢ 12,1 -~ - - S.49 &, l0 - 1,87 .13 0.00 8.5 3,75 1,10 0.10 619 173
AT 35 14 1 » 55 34 ie 1

EAST CORRAL DE PIEDRA CREEx (31S/13E-Z14) .

~T3-




paYE

TIME SaMPLEH

10705767
isip

1703760

09./29/34
49215

11463764
1566

losuese?

11703740
1515

117063760
1230

LT PSR Ve T
1200

lasuasaT

10/26/67
1200

63703761
1435

lasn5767
1430

01/18s68
1330

10730754
lazo

BRA16/6)

0Z/2R/62
k4p0

T4/17s82
1555

e5/02/62
150¢

Lad

5630
545¢

RLED]
LR

5054
50543

505
5059

$082
5930

ELET
Soog

S950
EDED]

5050
ER Y]

IR
Sa5(

Sdag
5630

S0s0
S5y

9131
D3u

53950
S0%9

3330
ELETH

5053
Su3y

5054
LR

So5y
5050

GH

THarn
Uab

o
54T

TE®P LagdxaTO4Y

[.T-4

53

LT

1]

A3

42

3

B9

n2

12

8

1]

FIELY

PH EC

T.7 2uel
Teh 35090
T.T  3d2¢u
L) 3423
Y] 2612
8,1 2ty
7.§ bbSy
Teb 4dy
Tii 1314
B4 31ea
7.9 1lvon
LY 1ba9
Te9 2449
Toh Tic
b,? 733
7.8 411
5.9 L1-1]
E.3 4Th
.1 -

HIirERal ANALYSES OF SURFACE waTER

Ca

267
13.32
39

135
S5.26
1w

St
2,59
1
121
[ B
1%
145
T.23
24

[}
3,04
9

19
DI~
12

11
G55
1

Zi
1,05
]

92
“,95

222
1l.08

‘log
4.99
2b

1¢7
5,34
43

i1
1.55
i¥

a7
LS
27

a7
1.85
42

LY
219
a3

43
Zeln
42

MILLIGR, S PER LITER
VINERAL CONSTEITURNTS 1w HILLTEOUEVALENTS  FER  LITe#
PEARCENT  REACTan(E VELJE
[ " 3 01 HCO3 S04 cL Lk]
CELERY LAKE {12N/35¥-31P)
148 260 10 3 43y 996 218 6.2
T2417  RuTO 0,28 .00 T,19 20,74  6.1% - 0,10
35 2s } o 21 6l 18 [
B15 TaTs LAKE [11n/35%r=-067]
151 159 a2 [ 17 213 347 1.9
12442 15,62 0u56 0400 1.9Z2 4443 9,78 bel3
37 46 2 o 12 21 60 ¢
WHETE baxf  {21N/35W-06D) -
-t 43p 20 G 117 148 48Y 3.2
7432 13,70 w 5P 0.00 1.75 3,06 13,73 g.60
25 64 2 [4 40 it &7 H
138 57% 3p 36 951 3ze 676 2.5
11435 2501 0477 1«20 15475  64R5 19.06 Q.04
26 58 2 3 ar 16 44 0
136 L 1.3 15 Q 464 A5T Fab ] i,z
11.13 19.7y 0.4l Va0l T.64 13,68 T.87 0.60
33 k1 1 ] 26 48 26 F
MUD LAKE  (EEN/3bW-GEM)
111 +56 141 ¢ L) 430 643 2.5
%.13 2,27 0,4t G.00 13.24 1,66 18,12 Q.04
28 6z 1 a 44 5 55 0
BLeCKk LakE  {11N/35We08)
13 136 4 { 16 5 19% 2.5
1a07 B9l Gu10 m.BD 2,56 0,10 5,47 0,04
k3 4 1 o 31 i A7 7
5 9z & q 83 1 121 5.0
Jedl  &.00 0400 0.00  E.36 0,14 3,41 g.p3
[ 79 2 b 21 3 65 2
18 EL8 3 3 233 & 303 4.3
1,49 948 V.08 U 00 3.33 0,12 6,5% [
12 ] 1 0 28 1 7 1
LARE AT LE SAGE AIVIERA GULF COURSE  (32S/12E~2aH)
toi 540 13 L2 s0B 371 628 18,0
5.3l 19,14 .33 Gudlt 8.5 TaT2 17.7L 0.26
25 58 1 ] 20 2% 54 3
LASOON AT THE ENTRANCE OF PISMG BEACH STATE PaRx (325/13E~30P)
275 2uSe 55 q 393 Tak  3J4ph 0.0
22e53  B9.1T 1,41 D00  Guké 15,89 97,68  0.00
15 72 1 0 s 13 a2 0
12 148 10 9 “lo 23p 219 6.0
5,92 LM TS 0425 000 6.7 4.79 5.52 bs1l0
34 37 1 0 38 27 34 0
LaGOON AT THE ENTRANCE OF PISMG BEACH STATE PARK {325/13E=31C)
lon 2re 14 u 432 283 452 6,8
Be22 12,00 0,36 0,00  T.08 5,59 12.7% 6,11
32 46 1 [} 27 23 49 L}
LAGUNA LAKE 1305/12E=133)
53 48 2 L} 336 (] 82 4.3
%36 2,09 0,65 D.00 5,54 9,12 2.3F 0.07
54 26 [ n be 1 29 1
WHALE ROCK RESERVDIR  {285/10£-340)
51 AS z [ 35 %7 41 0.0
819 La¥6  DenT 0406 S.d6 2,02 1.16  0.00
49 23 1 o 62 za 14 °
21 18 2 o 178 4B IL) 5.9
1e?3 0478 9,45 0.00 2,72 l.00 0.39 0.08
39 18 1 2 56 23 9 2
24 21 z ie 17e ar 18 1,0
L.o7 .91 .05 6,47 2,92 1.19 .51 0.02
3n 18 1 9 57 23 16 0
31 2¢ 2 11 188 b4 14 6.7
2.04 C.87 0.05 0.37 A.vb l1,.te [TE 11 c.0l
0 17 1 T 61 2z 9 2

KILLIGRAMS PER | [TER

F

.7

e

07

0.6

| PR

a7

Q.4

0.8

0.3

0.2

Gud

0e3

0e49

0,38

.09

Lagd

.02

1430

o.0m

0.20

be20

Geld

balc

.l

Sicz

69

17

29

42

3l

10
2

12

TDS
SUK

23zt
2063

1858
1328+

211
1624

2400
2399

1933
1746

1966
1898

537
%93

338
its
T4é
574

§94]
iaaz

1626
Tozz

o35
974

1561
1452

422
293

528
442

235
243

390
281

394
2T

TH
HCH

]
k21

Ba+
188

are
22

s22
539

699

[-1.X]
g

1682
1360

547
2le

679
Az4

295
is

azr
&9

79
23

209
3%

2140
38




STATE WELL MQ. COMNRTY LAB

DaTE  TIME

CAMBRIA HYDRC SUB

SAN CARPCF
255/08E-16402M
08/29/51 =~
09/30/58 o=
09/15/60 =+
11702761 ==
10s25/62 1230
09/20/63 920
10705766 ==
19705/65 143¢
11/701/67 1045
255/06E~28A5LM
11/30/65 ==
ARRDYD DE

255/ 06E=34K01M
0B/31/55 ==
08/29/57 ==
09/30/58 ==
0T/29/59 ==
0915760 ==
11702761 =~
10/25/62 1350
09/20/63 945
15/05766 ==
10705765 1445
09/26/06 1100
255/08E=35NY 1M
08/29/54 ==
11739765 140
1i751/67 1110
255/06E~35001M
01/23/6% ==
265/0BE-06G01M

DF22/65

APPENDI X o]

MINERAL ANALYSES OF GROUND WATER

L

TERP MILLIGAAMS PER LITER
SAMFLER PH EC MINERAL CONSTITUENTS IN MILLIFGUIVALERTS PER LITER
PERCENT REACTANCE VALWES
CA L4 NA K o3 HCO3 504
\
UNET .
ORQ HYDRG SUBAREA TioAl
&0 5080 -] 421 42 26 9 1 [ 244 20 il
- 1.7 2.09 Z.14 0.3% 9,02 D.00 4,00 Gt 0431
45 45 3 [] [ -1 ] 3
40  5oe50 - 633 58 kg 3 1 Q bt 30 30
- : 793 2.89 .04 a8 002 .00 5.83 [ 71T e85
a9 4l 20 v ] [ 8 12
o 5788 o= 448 38 28 13 1 [} 233 25 1%
- a0 1,890 2436 D56 0e02 0,00 3e8Z pe52  0s39
40 48 1z L] ¢ 81 1 8
4n 5050 59 - 42 29 i¢ 1 ] 232 24 16
- [P ) 2.69 2.38 pe#3  Qe0P 0e00 3.B0  §.50 045
. Y] Al ) b ] 78 10 ¥
40 5788 [¥3 390 k1] 25 13 1 0 g2t 29 11
- T.7 1.90 2,05 0,48 0,02 4.00 3,60 2,00 0.3}
42 .6 1 1 0 79 “13 7
40 5050 63 44y 43 n 14 1 1% 218 23 15
- 6.4 2.14 2.55 Da6l .02 Qat7 2.92 BQat8 .42
%0 &8 Il [} C e T4 9 8
40 5050 S8 44} 39 27 iz 1 ] 235 2z 17
- 1.6 1,95 2422  0s52  Qe02  0e0D 3.B5  padb  pedb
41 47 n a 0 B¢ 9 1¢
40 5050 &7 436 40 28 [ 3 1 B 223 25 13
- B4 1,99 2,30 0s48 0402 0427 3,656 0,58 037
42 4B 10 ¢ 5 76 11 8
40 5050 59 412 36 2e 12 1 -— 224 25 17
- 8.l 1«60 2430 052  0.02 3.6T 052 0ebd
39 50 11 -0 L4 S § ] 10
40 5050 65 657 23 4% 45 0 0 228 15 a7
- T8 1.1% 3.70 LeTH 0v00 DedD 378 0e3l 2ek5
17 56 F) 0 0 57 5 a7
La €AUZ H1DRO SUBAREA Tlpaz
40 SuS0e 59 Slo L1} 34 11 L] ] 217 26 18
-~ 1.9 Q.54  £.51
9
40 5050
40 5050
4y 5787
45 5788
40 5050
40 5950
40 S050
40 5%
40 5050
40 5050
40 5786
4p .505p
49 5950
4y 5788
a0 5450

NG3

1.2
[ MLT
]
0:5
0401
0
Vel
Detil}
¢
622
[ TR
2
1s0
0.02
0
13
[ Y
¢
6B
0.0l
]

040
.00

639
Ge00
o
350

Q.09

2.9
0405
1

WILLIGR&MS PER LITER

LE)

B2

LTY

D2

-3

0s12

[ P31

Bel2

.10

.08

0.00

0,03

s10z

14

13

20

08

150C
(#]050)

Sum

239
23

356
- 387

Tone
244

254
287

230
238

230
281

238
ais

248
238

217
2ag

285
e

ca9e
275

™
L]

212
12

297
5
210

224
34

198
18

235
6

200
16

215
“is

243
56

255
28




HIKERAL ANALYSES OF GRDUND WATER

STATE WELL NO. COMNTY LAR TEWP MILLIGRAMS PER LITER HILLIGRAMS PER LITER Tps T
DaATE TIvE SAMPLEX PH EC MINEHAL CONSTITUENTS IN WILLIEQUIVALENTS PER LITER 1805  WCH
PERCENT REACTANCE VALUES t*f33C)
CA MG A K €03 KCO3 S04 cl. HO3 F B 510z SUN
CAMBR1A KYDRD SUBUNIT
SAN SIMECN HYDRO SUSAREA Tigas
265/p6C=11801M 40 5050 == 1688 £ 1Y T4 186 1 [ 1z 49 447 18,0 ol Ge06 29 865 299
BRs2TIE) - - 743 1,70 - 6408 6,09 0402 . 0,00 1.83 0483 12,60 g.29 eas 290
1 3 51 0 0 12 5 H 2 _
40 S5TBB ==, 1425 ar 55 155 1 o 1"l 39 315 [ Bl 0elo 19 818 19
071102 - - Te2 185 4,52 6474 0402 0400 1482  peBl 10457 Q.00 Tae 228
14 34 51 0 ] 14 [ 80 ]
40 5350 - 1090 24 41 135 8 o 92 az 284 13.0 Gl 0.0 22 558 22%
07706763 == -- - ] 1420 3237 S4BT 0420 0400  1o5) 8,67  B.0) 0.2} 605 )83
11 az 55 F [ 14 6 7t 2
4p 5050 == 11%7 24 45 139 1 9 107 a5 291 1T.0 0.2 €405 == BT¢ A4S
0T/22/45 == == TS LeB0  3.TO 6205 002 0.00 1,75 Q.73 8421 .27 665 )87
1 34 55 0 [ i T 75 2
265/06E=11By2m 4y BHoBy - 119% 24 46 139 1 0 109 3 296 14.0 0e2 a5 == 683 A48
. 09721765 == -- Ted LoD 2578 6405 0402 0eDO  1aT% 0469 8,35 Q.22 [T Y]
11 3% - 85 ] ] 16 [ 76 F3 .
) 265/pbE=11601K 40 S5p5¢ -- 1111 21 24 168 1 ) 107 34 268 1.0 0.2 Bl 13 565 1%}
09s2Ts81 -- - 7.8 105 1277 Ta3l  0ag2  0+00 1475  QaT1  Tu56 0,02 £83 (3]
19 19 71 ¢ o 17 1 75 [
by 5THB  -- 1350 34 33 185 1 [ 104 50 5% 0.0 Gl 0al2 . 24 T34 221
oT/11/62 -= - B.p 1e70  Ra7L BaAB 0,02  0.00 1.T0 l,0¢ 10.12  g,00 48 134
13 21 66 [ 0 13 8 T 0
265/06E-3IHE1M 40  S9%g S% 985 35 5% LH 1] 8 a6y 13 . 138 1.7 Dt 0sé = 5294 314
. ¢8/31/55 == - 7.8 1475 4,52 3,52 0.0 0.00 S5.90 0.27 3,89 q,.08 553 19
18 48 36 o [ 58 3 34 i
40 B7BE e 1384 38 52 182 1 [ 13 46 392 L) [} Bs0d - 718 309
T/ pBrek  -- - 1.5 1490 %28  ¥o%2 0,02 0400 1.50 0,96 13.05 0405 iz 21
13 30 56 0 [} 14 ? 79 [
40 SuE0  we 977 34 52 1o 1 17 318 8 150 1.0 Oef 0eld -~ 500 299
pT/21/65 == - 8.4 17U 6428 4435  0.02 0.57 S.16 g7 4.23 Q.02 . s1% 12
16 41 42 [ 1] 51 H LY 0 )
265706E-14A01H 40 Suby  w- 75} i8 25 89 1 0 1g0 k] 15¢ 2540 0.2 B.00 35 285 148
. 09/27/61 == - 7.1 0490 2905 3487 0402 0.00  leBd° .62 .23 G.60 423 66
i 13 3 56 0 ¢ 26 ] 61 &
265/06E-14ASIM 40 5050 == 72% 22 2¢ 83 i 2 93 27 144 1700 0.2 De02 == A 137
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