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Board of Supervisors

San Luis CObispo County

County Courthouse

San Luis Obispo, California 93408

Gentlemen:

In accordance with our agreement dated January 15, 1980, as amended,
we have completed the necessary engineering studies and are pleased
to submit our final report of the Phase I Water Quality Management
Study for County Service Area No. 9. The report is presented in
two volumes:

Volume I, report text and figures;
Volume II, appendices

Our study concludes that shallow groundwater in the Los Osos-Baywood
Park area 1s contaminated by nitrate concentrations in excess of

45 milligrams per liter as NO3j, the maximum contaminant level

for this constituent. The cause of the contamination is discharge
of wastewater to the ground in the urban development area. Ground-
water gquality degradation is expected to increase in the future

with continued development in this area.

We recommend that the County continue its program of water quality
management by performing Phase II, Evaluation of Alternatives,

of the Facilities Planning Study to determine the most cost-
effective, viable alternative plan for improving water quality in
this area. We further recommend that a more detailed assessment be
made of the long-term safe yield of the Los Osos groundwater basin,
and of the future water supply and water distribution needs in the
planning area.
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Board of Supervisors

April 15, 1983

I Page two

l In bringing this Phase I study to a close, we express our
appreciation to Mr. Clinton Milne and Mr. James L. Jonte of the
wounty Endgineering Department for their agsistance., We will e

l fizased tc discuss our fiadings, conclusions, and recommendacions
@il You at your convenience,

Respectiully submitted,

BROWN AND CALDWELL

g —

J{ Lynn Hartfo
Vice President

N. Thomas Sheahan
Project Manager
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CHAPTER 1

INTRODUCTICHN

San Luis Obispo County Service Arza No. 2 {(CSa 93 is
experiencing a continued populaticn growth in its residencial
areas. The growth is centered in the communities of Los Osos,
Baywood Park, and Cuesta-By-Sea, which are shown in Figure 1-1.
These communities, located immediatelyv south of and adjacent to
Morro Bay, receive their entire water supply from local groundwater
sources. Wastewater disposal is through individual, on-site

disposal systems and several community septic tank-leach field
systems.

In recent years, there has been a concern by the County over
the level of nitrate found in water samples from certain wells.,
These nitrate levels and the concentration of individual waste
disposal systems in densely populated portions of the area indicate
the potential for current and future degradation of water quality
in the groundwater basin. In response to this concern, CSA 9 has
undertaken a program of water quality management planning to
identify and define the water quality degradation, to identify and
evaluate feasible alternative plans for alleviating any water
quality problems, and to provide proper planning for future
wastewater management in this area.

HISTORY

Conflicting reports concerning the potential threat of
groundwater quality degradation, if any, and the possible causes of
nitrate levels found in groundwater quality samples, prompted the
Regional Water Quality Control Board (RWQCB), Central Coast Region,
to issue their Resolution Number 78-07 asking the State Water
Rescurces Control Board (SWRCB) to perform a study of the area and
to answer specific questions. That study was initiated in October
1978 and was expected to be completed in early 1979 in order to
provide the basis for facilities planning studies to be subsequently

. performed by the County.

San Luis Obispo County expected that the SWRCB report would
provide a complete Phase I, Problem Definition Study, as required
for an adequate Step One, 201 Facilities Plan. Consequently, the
County prepared a plan of study for Phase II, Facilities Planning

-‘Study, in order to complete the Step One Facilities Plan. Brown i

and Caldwell was selected in July 1979 to perform the Phase II |
investigation. i
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Following completion of the SWRCB study in Octcober 1979,
a review was made of the study results by the County, the RWQCE,
and other entities, It was generally agreed among the reviewers
that the report did not represent an adequate Phase I study, and
the question was raised concerning whether or not there had been
sufficient data available to adequately perform such a study. In
September 1980, Brown and Caldwell was asked to perform an evalua=-
tion of the data utilized in preparation of the SWRCB report, to
provide an opinion as to accuracy, to propose a data acquisition
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program, if necessary, and to prepare a detailed scope of work for
completing the Phase I study. The report presenting results of
this study was submitted to San Luis Obispo County in December
1980, Brown and Caldwell was then asked to prepare a proposal for
am=nding the current agreement for completing the Phase I study,
ind arfter negotliations the (County reguested granc ifunding througn
fne SWRC3 under the (lean Water Grant Progranm [or funding of this

affort. Fcllowing approval oy the SWRCB, Brown and Caldwell was
given formal notice to proceed with the Phase I study on Julv 15,
1981,

PURPOSE CF STUDY

This investigation is funded in part by the U.S. Environmental
Protection Agency {(USEPA) and by the State of California under
the Federal Wastewater Treatment Works Construction Grants Program,
and the State Clean Water Grants Program. The study, presented in
two volumes, Volume I Project Report and Volume II Appendices, is
termed a Phase I Water Quality Management Study and is aimed
principally at determining the present and potential water quality
problems, if any, in the study area. A decision whether or not to
proceed with Phase II scope of work, the alternatives evaluation
and problemn-solving phase, will be made after review of this
Phase I report.

PLANNING OBJECTIVES

The primary objective of this Phase I Water Quality Management
Study is to provide data collection, analyses, and correlation
together with problem identification and documentation within the
study area. Following are the major elements of the objectives of
this study:

l. Establish the gechydrologic framework of the Los Osos-
Baywood Park Groundwater Basin and the water quality
characteristics of the surface water and groundwater;

2. Determine the sources and characteristics of pollution
being discharged, percolated, or leached into the surface
water and groundwater causing water quality degradation.

L

-

P

%
[¥¥
.

Evaluate the effects of the sources of pollution upon
water quality, and evaluate the natural mechanisms that
may be contributing to the degradation of water quality
in the study area; ‘

T
teia'

Determine the impacts of continued wastewater discharge 1

to the surface water and groundwater under existing

conditions and future land-use plans, and with projected
- population increases;

e
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=4 Phase I Water Quality Management Study

5. Evaluate the existing land-use policies under different
levels of development and their potential effects on
surface water and groundwater quality;

6. Ascertain the significance of the existing and potential
water guailiity problems.

CRGANIZATION OF STUDY

This investigation was carried out jointly by Brown and
Caldwell, Pasadena, California, and the County of San Luis Cbispo.
The County staff provided much of the data used in the study and
prepared portions of the draft report. Specifically, the County
provided all of the information summarized in Chapter 3, performed
the wastewater discharge inventory, and performed all field samp-
ling and chemical analyses of water and wastewater samples.

Project staff met periodically with the South Bay Water Quality

Advisory Committee, composed of interested residents from the study
area, and received valuable input and guidance from this committee.
The detailed scope of work for this study is included in Volume II.

SOQURCES OF INFORMATION

An investigation of this type must necessarily rely heavily
on previously developed data and information. Agencies which have
published or otherwise provided a significant amount of geohydro-
logic and water quality information include the U.S. Geological
Survey, the California Department of Water Resources, the San Luis

Obispc County staff, and other agencies and individuals. A complete

bibliography of published sources of information, together with
annotations showing location and availability of documents, is
Fresented in Volume II. References used in the report are cited
either in the text or in the list of references for each chapter
presented at the end of this volume. :
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CHAPTER 2

SUMMARY

“or the convenience of those readers who wish to obtain an
overview of this study in a short time period, we have provided a
summary of the important points ¢f this report. Information
pertaining to the nature and scope of this study 1s presented in a
condensed form to allow the acquisition of a useable knowledge of
this information as quickly as possible. Each of the major report
chapters is described in a brief section below.

STUDY AREA CHARACTERISTICS

San Luis Obispo County Service Area No. 9, the Baywood Park-Los
Osos Area, is located south and east of Morro Bay and comprises the
Los Osos hydrologic sub-area of the San Luis Obispo hydrologic
subunit of the Central Coastal Hydrologic Study Area. The study
area boundaries, which coincide with the hydrologic boundary of the
Los Osos hydrologic basin, encompass approximately 18,000 acres
in the coastal region of San Luis Cbispo County.

Topographically, the study area consists of Los Osos Valley,
the southerly flank of Park Ridge, and the northern flank of the
Irish Hills. Within the Irish Hills lies Clark Valley, a small
alluvial valley. The Los Osos Valley is a gently rolling coastal
plain. The western portion of the valley is covered with an upland
area consisting of stabilized older sand dunes.

Typical of Southern California coastal areas, the study area
experiences a Mediterrean-type climate. Annual precipitation
averages approximately 17 inches per year, and falls primarily
during the winter months.

The geology of the study area is characterized by an east-west
trending synclinal depression in rocks of the Franciscan Fermation.
Lower Pleistocene sediments of the Paso Robles Formation cover the
majority of the depressiocn within the study area. Overlying the
Paso Robles Formation are Upper Pleistocene sand dune deposits.
These sand dune deposits occupy the western portion of the study
area and cover the majority of the planning area within the study
area
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Current population within the study area is 10,933, as recorded
in the 1980 census. The area has experienced rapid growth of
population over the past decade, up from approximately 3500 people
in 1970. The cultural environment within the study area 1s pre-
deminently suburban in the western portion of the basin, and
primarily agriculsural in the esastz2gn porticon. Commerce within the
study area iz almost entlirely devoted ta sexving the neads oI
leoccal resgidents and 3 small tourist trade,

GEOHYDROLOGIC CONDITIOCNS

Water demand within the study area is entirely supplied from
groundwater within the Los Usos groundwater basin. The basin
sediments in the study area comprise a fairly thick seguence of
fresh water bearing rocks. These fresh water bearing sediments
within the groundwater basin can be divided into two aguifer zones
or groups of aguifers. The upper zone, or group of aquifers,
consists chiefly of dune sand deposits occupying the upper
100~200 feet within the western portion of the study area, These
upper aquifers contain a shallow, unconfined water table agquifer
and a lower zone which contains groundwater in a semi-confined
state. Below these aquifers is a transition zone, primarily made
up of rocks of the upper Paso Robles Formation, which in certain
instances yields water to shallow wells,

The transition zone, which lies below the dune sand deposits,
provides an effective aguitard, restricting flow between the upper

aguifers and the Paso Robles Formation aguifers. The thick sequence

of Pasc Robles Formation sediments comprise the largest fresh water
source within the study area.

WATER QUALITY CHARACTERISTICS

Waters within the Los 0sos hydrologic basin can be grouped
into two different types of water based on their chemical charac-
teristics. Surface runoff in Los 0sos Creek and groundwater within
the Paso Robles Formation aquifers are very similar in nature,
having a magnesium and sodium bicarbonate character. Groundwater
within. the upper dune sand agquifers and surface runoff in Eto Creek
and Eto Lake are chemically similar in their sodium chloride-
sodium bicarbonate character. Chemical character of water
within the basin is determined by the source of origin of this
water. Water in the Paso Robles Formation aquifers is derived from
suxface water recharge to the aquifers from Los Osos Creek.
Groundwater within the upper sand dune aquifers is derived chiefly
from precipitation. Surface runoff in Eto Creek is derived from
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the discharge of groundwater from the sand dune aquifers. As such,
the chemical characteristics of the sand dune aquifer groundvater
and surface discharge of Eto Creek are similar.

A comparison of analyses of water quality samples taken from
the Los Osos groundwater basin with the California Drinking Water
-tandards Snows cne water guaiinv in the study arsa to he oelow

MEXIMUR Ccncaminant ievels or recommended limiss, wisth =ne
2stions of nitrats and total disscived soldis. an apparently

[ I

e
a4

Jo0d correlation exists berween areas of high total dissolved
solids and nitrates in groundwater and areas of urban development,

WASTE DISCHARGE CHARACTERISTICS

. Wastewater in the study area includes septic tank effluent
from domestic and commercial sources, agricultural return flow, and
leachate from landscape irrigation. There is no industrial waste-
water in the study area, and no toxic or hazardous wastes were
encountered., Since the area is unsewered, domestic wastewater
within the Los Osos basin is discharged to the subsurface through
septic tanks and leach fields. Due to the recent rapid growth in
population within the area and the fact that the entire water
supply for the area is the underlying groundwater basin, there is
much concern over the guality of the domestic and other wastewaters
discharged to the basin. Although the wastewaters discharged
within the Los Osos groundwater basin do not appear to contain
large concentrations of contaminants, the accumulation of these
contaminants is beginning to show an effect upon basin groundwater.
This effect is manifested in an increase in total dissolved solids
and nitrate concentrations within the shallow groundwater,

EXISTING WATER QUALITY PROBLEMS

Wastewater discharge in the planning area, and percolation of
discharged wastewater to the groundwater table, is causing increased
concentrations of nitrate and total dissolved solids in the shallow
groundwater., Shallow groundwater quality immediately underlying
the urban development area shows nitrate levels ranging from 25
milligrams per liter as NO3 to greater than 45 milligrams per
liter as NO3, the maximum contaminant level for this constituent.

In general, the municipal water supply systems produce water from
wells which draw from the deeper Pasoc Robles Formation aquifers, so
that direct recirculation of degraded groundwater does not generally
occur. Where water supply is derived from the shallow water table
aquifers, such as individual domestic wells, there is a potential
health hazard from high nitrate concentrations.
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FUTURE CONDITIONS AND POTENTIAL PROBLEMS

Population in the study area is anticipated to increase from
current number of approximately 11,000 persons to an aksorrztion
ulaticn approaching 29,000. Based on currant wazTar gytilizazion
rs, future water demand for the study area can »otentially ce
ater than 65000 acro-feet per year with this absorption popula-
n. OUnder these conditicns, the total consumptive use ot
groundwater from the groundwater basin would be approximately

2,700 acre-feet per year. This would reduce the subsurtface

outflow from the basin to approximately 470 acre-feet pexr year,
which would be insufficient to retard sea water intrusion. There-
fore, at absorption population the community within the study

area would need to augment the existing supply. Under the antici-
pated future conditions, groundwater quality problems which exist
today will most likely increase significantly in magnitude. It is
anticipated that the character of wastewaters discharged within the
study area will remain relatively the same in the future, however,
the total waste loads entering the groundwater basin would increase
dramatically., This would result in higher concentrations of
nitrate, in the shallow groundwater, increased areal distribution
of high nitrate and a general increase of total dissolved solids in
the shallow groundwater. Should the increased water demand of the
basin not be met by imported water supplies, the additional demand
on the groundwater basin could allow sea water intrusion. Should
this happen, it would be expected that wells located near the
coastline would become unusable and have to be abandoned.
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FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

A detailed listing of specific findings, conclusions and
recommendations is presented in Chapter 9. In summary, the Phase
I Water Quality Management Study found nitrate contamination of the
shallow groundwater in the planning area, with concentrations of
nitrate in excess of the maximum contaminant level for this consti-
tuent. Nitrate contamination was correlated with urban development
in the planning area and with total dissolved solids concentrations.
The causative element for nitrate contamination of shallow ground-
water is wastewater discharge from the urban development area. In
this sense, wastewater includes sewage effluent from septic tanks
in commercial and residential areas, landscape irrigation return
water percolating past the root zone carrying contaminants to the
water table, and irrigation return water from any agricultural
activities occurring in the urban development areas. No geologic,
hydrologic, or ecologic processes were found to have any significant
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effect on nitrate contamination in the shallow groundwater.

Although no specific type of wastewater discharge could be pinpointed.
by water quality characteristics as the principal or most significant’
cause, the total wastewater discharge was found, conclusively, to

se the cause of contamination, and septic tank effluent is a major
contributor of nitrogen to the ground. As a result of definizion

of the water qualitv problems in the study area, it is recommended
that San Luis Cbispo County authorize completion of Phase II,
Zvaluation of Alternatives, of the Facilities Planning Study

program. In addition, further definition of the geohydrology and
safe yield of the groundwater basin is recommended. Finally, it is
recommended that the County implement the detailed recommendations
presented and establish a firm program of water guality and water
guantity management for the Los Osos groundwater basin.
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CHAPTER 3

69}

TUDY AREA CHARACTERISTICS

This chapter presents a summary of the study area
characteristics of the Los Osos hydrologic basin. A complete
description of study area characteristics is included as Appendix
ITI, in Volume II and was prepared by San Luis Obispo County
Engineering Department for this study.

EXTENT OF STUDY AREA

The study area boundaries coincide with the boundaries of the
Los Osos hydrologic basin as shown in Figure 3-1. The basin
includes the westerly~draining half of Los ©sos Valley and Clark
Valley. It is bounded on the north by a line of hills known as
Park Ridge, and on the south by the Irish Hills. The basin extends
from the Morro Bay estuary eastward and inland approximately 6.5
miles. Total areal extent of the Los Osos hydrologic basin is
approximately 18,000 acres.

PHYSICAL ENVIRONMENT

This section describes the characteristics of the study area in

terms of its geography, topography, climate, hydrology, geology, and
soils.

Topography and Geography

The Los Osos Valley is a relatively small Southern California
coastal basin, consisting of a relatively flat alluvial plain lying
between two parallel ranges of low-lying hills. The Irish Hills,
which bound the study area on the southern side, range in elevation
from 1,500 feet at the southeast corner of the study area, sloping
gradually to a peak of approximately 1,300 feet at the length of
the southerly study area boundary, and declining rapidly to sea
level at the southwestern extremity of the study area. Park Ridge
is composed of a linear series of volcanic necks which range from
800 to 900 feet in elevation for the full length of the northern
boundary of the study area. Los Osos Valley is a relatively flat
to slightly rolling alluvial plain near its eastern extremities,
but is abruptly bisected by Los Osos Creek flood plain which trends
north through the center of the study area. To the west of the
flood plain is an elevated upland which consists of stabilized sand
dunes. The undulating surface of the sand dune deposits ranges in
elevation from sea level to more than 400 feet.
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Drainage in the area is provided by Los Osos Creek, Eto Creek,
several unnamed, less prominent depressions in the dune sands which
provide drainage for part of the study area, and an unnamed tribu-
tary which flows westerly toward the ocean from the eastern
extremity of the study area in Los 0Osos Valley, through Warden
Lake, a marshy depression at the approximate midpoint of the study
area, to a -unction with Los Osos Creek Just crior to its entry
into Morro Bav. Los Csos (Creek originates within the Irish Hills
alcong the southern flank of the study area. The creek flows
through Clark valley, a small alluvial valley, enters the Lgos Oscs
Valley, and flows northnward tnrough that flood plain intc Motro
Bay. Eto Creek 1s a short but well defined water course occupving
a depression in the dune sands. Eto Creek drains intoc Eto Lake and
then into Los Osos Creek,

Climate

The climate within the study area is classified as Mediterranean,
It is characterized by long, dry, warm summers with fregquent ocean
fogs. This is followed by a short, wet winter accompanied by
cooler temperatures, with more than 80 percent of total annual
precipitation occurring during the months of December through
March. The cool onshore breezes, typical of California coastal
areas, occur at all times of the year. Precipitation in the
study area averages approximately 17 inches annually. The highland
areag to the north and to the south of the Los Osos Valley receive
considerably more precipitation, as shown by the contours on Figure
3-1. The average daily high temperature fluctuates between 60 and
70 degrees F. Average daily low temperature fluctuates between 40
and 55 degrees F.

Hydrologic Features

Surface water features include Eto Creek, Los Osos Creek and
its tributaries, and a few small lakes and impoundments. The Los
Osos groundwater basin underlies most of the study area. Analysis
of rainfall data by the State Department of Water Resources (DWR)
indicates that during an average year, approximately 5,800 acre-
feet of surface runoff is generated. Of this amount, approximately
2,700 acre-feet flow into Morro Bay and approximately 3,100 acre-
feet percolate deeply into the ground. Groundwater occurs in
Holocene and Pleistocene sediments of the basin. These sediments
include Holocene alluvium, Pleistocene old dune sands, and Lower
| Pleistocene Paso Robles Formation. Groundwater occurs at relatively
shallow depths throughout the basin, and is generally of good
quality with total dissolved solids concentrations ranging from
about 100 to 500 milligrams per liter.

Geology

Geologic units of the study area are depicted on Figure 3-2,
The Franciscan Formation forms the basement complex of bedrock

O : N L _ ST -

i, ol
Coml

BROWN AND CALDWELL m CONSULTING ENGINEERS i

I A T R



! otatng
e

a8

[
Ira

.

b,

.-N
-

“\‘.x

302

A MENS COPNY

B
"

ou
1

Wty

.‘:.
e

Laliforos Stat
Fatyhchng ©

Lo

. . =
SFEER -

= \\‘ 'f he i

- o

TSN

N

5, ’ .

. ET
Study Aresiand Pregipitation

[ TR

re 37-1-

o




* s any
OTATE Pk

o TeL
RRD -8~ ;
. AT
wotar ' ok s b |
hnl/_“' < Vgl {4
58

. va
=&, N ‘cy_ﬁouk;u ufns Cogfimy
o T - e L P a )
y - Galfc - e

o \F.T“JT \»\' . ' ' \"'—.:‘\.‘/‘\ !
A, [ recenT sano bupeBeposiTs!
o\, el Yo Y

S
: ~ A I st
y, BANS'DUNE DEPOSITS (includes N
¥ xOlder Stabilized Sand Duné. Deposits) =
= " /_,,; . ‘\; \'f\,:"
i o s T
PASO RO_B&_ES_.EORMATIONLBand;;gene., .
Siitstone, Claystone, and Conglofarate. - . - S
(May include Oldar. Stahllized Sand Dune e g
Daposits) . : B !
\\ P )

. =1 . y
ALLUVIALBEROSITS

LR

< L T L -
43‘___AJNDIF(FERENTIATED CONSOLIDATED ROCK ¢ a
y N ATt [ e s
-~ . s 3 4
"= “SURFACE CONTACT BETWEEN GEOLOGIC % f =
UNITS. (Includes Doubtful and Queried Contacts) s
™, N - -

— FAULT\L!NE. .(Incllij'des_ High—Angle, Thrust, and
Reverse Faults and Inferred-or Conceated Faults)
N B - ;




S \"‘,‘

¥

*
1y

S

. - i
ny — I3 - '- ! - - - -
b a 14} " B o . v Lo
2 7% Dol o i M . y L X

T
13

¢

B
o

e

l'.a-.!

o

u!..ﬁ;'.l' - .. ﬂ'.-

[¥F]
Id;
o
Y
<
g
(L
§i3
i
o
]
¥
[§1)
13
=
[
ot
Jos
9]
)]
wi
|
L.

which underlies the entire study area. According to a 1973 report
by the DWR, undiferentiated marine sedimentary deposits of the
Miocene Age Monterey Formation unconformably overlie the

Franciscan Formation along the southern flank of the Los Osos
Valley in the Irish Hills. A series of volcanic plugs have intruded
mhe Franciscan Formation aleng -he -=orthern boundarv of Los 0scs
Yzli=y. The best known o7 these vnlcanic clugs is Morrs ook,

The Los Osos Valley consists of a northwest-southeast trending
synclinal depression within the Franciscan Formaticn. The oldest
units which lie within this depression comprise the Paso Robles
Formation. This formation tapers from zero thickness at the edges
of the valley, and across .the valley in the vicinity of wWarden
Lake, to a thickness of perhaps 300 to 350 feet at the eastern edge
of Morro Bay. The Paso Robles Formation is fluvial in nature,
consisting of alternating layers of sand, silt, gravel, and clay.
In some areas, the upper 60 feet of the Paso Robles Formation
consist of silt and clay which serve to separate the lower sand and
gravel deposits from the overlying old dune sand deposits. These
Upper Fleistocene old dune sands unconformably overlie the Paso
Robles Formation throughout the majority of the western portion of
the study area. The thickness of these sediments varies consider-
ably due to the undulating topography of the area. Generally, the
thickness of the old dune sands is believed to be up to 150 feet.
Deposits of Holocene alluvium, found in the flood plain of Los Osos
Creek, consist of approximately 30 feet of clay, silt, sand, and
gravel derived chiefly from Franciscan rocks.

Soils

The soils of the study area consist primarily of fine sands in
the western portion of the study area and find sandy loams through-
out the eastern portion of the Los Osos Valley. Baywood Fine Sand
occurs throughout the western portion of the Los QOsos Valley west
of the Los Osos Creek flood plain. These soils show relatively
little development and consist almost entirely of older dune sands.

In the eastern portion of the valley, a number of differing fine
sandy loams and clay soils exist.

" AIR QUALITY

The Office of County Air Pollution Control District does not
monitor air quality in the study area. Based upon records for
Morro Bay and San Luis Obispo, where non-residential pollution
Sources such as petroleum handling, power generation, and light
industry can be identified, and where air polluticon standards are
rarely exceeded, it is the opinion of that office that pPresent air
quality is good within the study area.
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CULTURAL ENVIRONMENT

The economic and institutional activity within the study area
is related to serving the local community. Land use dynamics show
a trend of continued development within the study area.

Economic Activizy

Commercial activity within the study area is almost entirely
devoted to serving needs of the local residents and the tourist
trade. Restaurants, shopping areas, health and grooming establish-
ments, and construction are the dominant commercial activities.

A significant amount of the land area within the study area is
taken up with agricultural practices. Approximately 312 acres are
presently irrigated, and approximately 1,500 acres, located
generally east of Los Osos Creek, are dry farmed.

Institutional Activity

The San Luis Coastal Unified School System operates three
schools in the area. The state of California owns the Los Osos
Oaks Preserve south of Los Osos Valley Road along the west bank of
Los Osos Creek. The Bay-Osos Branch of the United States Postal
Service is located on Los Osos Valley Road in the community of Los
Osos.

Public transportation is provided through bus service. Buses
operate between the shopping areas of Baywood, Los Osos, Morro Bay
and San Luis Obispo.

Various zones of County Service Area No. 9 provide utilities
services for water, fire protection, drainage, street lights, and
sewage treatment. Police protection is provided by the County
Sheriffs Department. Traffic enforcement and motorists aid are
provided by the California Highway Patrol. The County Engineering
Department provides maintenance of roads within the County Roads
System. Other utilities providing services in the area are the
Pacific Gas and Electric Company, Pacific Telephone and Telegraph
: Company, Southern California Gas Company, Southern California Water
i Company, S&T Mutual Water Company, and Falcon Cable Television.

Areal Development

Prior to the mid-1950s, the early subdivisions of Baywood Park,
Los Osos, and Cuesta-By—-the-Sea remained virtually uninhabited
and were not used for farming or grazing. Lands to the east
of Los Osos Creek were used for grazing and farming activities
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as far back as the 1800s. By 1958, a residential subdivision had
been created east of Los Osos Creek on Los Osos Valley Road.

By 1960 land west of Los Osos Creek had been largely subdivided
but was as yet mostly undeveloped.

Population I1n the Scuth Bay srew oo 3pproximately
L 2970, By 1280 this population aad rveached 10,9332, an 1
oI 214 percent, which made this area the fastest growing area
within San Luis Obispo Countvy. Population projections to the year
2010 are shown on Figure 3-3 for high growth, low growth, and
most probable growth.
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Figure 3-3 Population Projections
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Current land use in the area west of Los 0Osos Creek and in the
subdivision just east of the creek continues to be primarily
residential. Small commercial centers have developed in Baywood
Park and Los 0Osos, serving local residential and construction
needs., Planned future land use for the Los Osos Baywood Park area
is shown on Figure 3-4,

WATER DEMAND

The water demand within the study area is primarily for domestic
and agricultural uses.
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Figure 3-6 Projected Residential Water Demand
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Source of Supply

Groundwater from wells provides all of the local water supply
within the study arsa. Local surface water supplies are not

atiiized nor is anv water presgently impori=zd, Wastewater ve-
ants2ring the jroundwacter npasin via leach Ifieids and agragcultural
recurn f£lcws 1s an important source of groundwater tasin recharge
within the study area. Pcssible future sources of water supply to
the study aresa are the Nacimiento Project and the State Water
Project.

Water Use

Current water use factors for both urban and agricultural
water utilization have been calculated for the study area. An
urban applied water use factor of 0.177 acre-foot per capita per
year was derived by dividing the annual water utilization by the
1980 census data. Actual consumptive use is about 42 percent of
that value, and the Water Action Plan concludes that approximately
15 to 17 percent conservation will be obtained in the future.

Total annual water demand for agricultural practices is
calculated at approximately 1,070 acre-feet per year. Figure 3-5
presents the projected residential water demand for the study area.
Current 1980 total water demand is approximately 3,000 acre-feet
per year, Utilizing projections of most probable growth and the
applied water use factor, projected total water demand for the year
2010 will be slightly more than 5,000 acre~feet per year. Utilizing
projected absorption population for the area, the ultimate total
water demand can potentially be as high as 6,200 acre-feet per
year,
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CHAPTER 4
GEOHYDROLOGIC CONDITIONS

The natural gechvdrclogic conditions existing within a
hvdrologic basin affect the quantity, movement, and natural gquality
of the waters within that basin. seohvdrologic conditicns mav also
control the degree to which man's activities may affect the watars
of the basin. This section presents a detailed discussion of the
geohydrologic characteristics of the Los Osos hydrologic basin
which provide the controlling influences upon the basin's ground-

water quality.
HYDROLOGIC BASIN

The Los Osos hydrologic basin encompasses an area of
approximately 18,000 acres 'in the coastal region of San Luis Obispo
County. The extent of the Los Osos hydrologic basin is presented
in Figure 4-1, The basin consists of the westerly draining half of
Los Osos Valley, the south flank of Park Ridge, and the north flank
of the Irish Hills. 1Included in the Irish Hills is Clark valley, a
small alluvial valley which drains into the Los Osos Valley. The
basin comprises the Los Osos hydrologic sub-area of the San Luis
Obispo hydroleogic sub-unit.

Hydrologic Budget

The Los Osos hydrologic basin is a dynamic water system in terms
of storage, inflow, and outflow of water. A typical dynamic water
system of a hydrologic basin can be expressed by the following
simple equation:

Pr + Si + qi + Wi - (Cu + So + Uo + Wo) = Sc (Egq. 4-1)
where: Pr = precipitation;

Si = surface water inflow;

Ui = subsurface inflow:

Wi = imported water, including irrigation

return water and disposed sewage effluent;

Cu = consumptive use, including evapotrans-
piration;

So = surface outflow;
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subsurface outflow;

[
e}
I

Wo = exported water; and

[/}
Q
|

= change in storage.

Inflow To and Outflow From Hydrologic Basin

Certain elements of Equation 4-1 do not exist in the Los Osos
hydrologic basin. The majority of inflow to the basin is from
precipitation., There is no surface inflow to the basin, -since
surface runoff of precipitation is derived totally from within the
boundaries of the basin. Return water from irrigation and from the
disposal of sewage effluent (septic tanks and leach fields) makes
up the remainder of the inflow to the basin.

Subsurface inflow is believed to not contribute any appreciable
amount. The east end of the basin, which is a drainage divide for
surface water, was evaluated during this study, and, based con the
evaluation, is believed to be a groundwater divide, alsc. That is,
groundwater does not enter into the Los Osos basin from the adja-
cent basin. Outflow from the hydroclogic basin consists of surface
runoff to Morro Bay from Los Osos Creek and the unnamed creek which
drains Warden Lake, and subsurface outflow to Morro Bay and/or to
the ocean through the water-bearing sediments of the Paso Robles
Formation and the old dune sands.

If there is no change in storage in the basin, and no surface water
inflow, Equation 4-1 can be set up as an equality with inflow
elements being equal to the outflow components. The equation can
then be written as:

PR + Ui + Wi = Cu + So + Uo + Wo (Eg. 4-2)
GROUNDWATER BASIN

The Los 0sos groundwater basin is a subset ¢of the Los Osos
hydrologic basin. The perimeter of the groundwater basin, as shown
on Figure 4-1, follows the outline of the valley floor. The
groundwater basin, particularly the western portion, is the primary
object of this study.

An adequate assessment of groundwater quality cannot be made.
without the ability to alsoc quantify the amount and movement of
water in the groundwater basin. The following equality presents
the factors which have the greatest effect upon quantities and
movement of groundwater within the basin:
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Rn + Ru + Ra + Rs = Uc + Du + Da {Eq. 4-3)

where: Rn = natural recharge due to direct
infiltration of precipitation and
infiitration of runoff;

Ru = recharue due to rsturn ©f urban irrigation
water;

Ra = recharge due to return of agricultural
irrigation water;

Rs = recharge due to percolation of septic tank
effluent;

Uo = subsurface cutflow from the basin;

Du = discharge from the basin due to groundwater
pumpage for urban demand; and

Da = discharge from the basin due to groundwater
pumping for agricultural demand.

Equation 4-3 is set up as an equality of inflow and cutflow.
For the purposes of this study, no change in groundwater storage is
assumed. This assumption is verified and substantiated through
analysis of existing and new data on groundwater levels,

Groundwater elevation data were available for this study from
many wells within the study area. During analysis of the data, it
was observed that, although individual wells show trends over the
past 20 years of either rising or declining water levels, on a
basin-wide basis groundwater elevations appear to remain fairly
stable. Additional confirmation of relatively insignificant
changes in groundwater levels throughout the basin is presented in
other reports.l.2,3,

Inflow to Groundwater Basin

The inflow to the Los Osos groundwater basin, as presented in
Equation 4-3 above, is primarily derived from the infiltration of
direct rainfall, percolation of rainfall runoff, return water from
agricultural and urban landscape irrigation, and return water from
the disposal of sewage effluent,

Surface Inflow. Surface inflow to the groundwater basin is
derived exclusively from rainfall within the confines of the
hydrologic basin boundary. The inflow of this water is either
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direct or indirect. Direct infiltration of rainfall occurs over a
wide portion of the planning area. The planning area, as shown on
Figure 4-2, consists of the western porticn of the groundwater
basin which lies to the west of the eastarn bank of :he Los 0sos
Creek flood piain. The soils within the planning area are almest
exclusively derived from older dune sand deposits and are highlv
permeable. Almost 100 percent of rainfall on this area infiltrates
directly to the grcundwater table. In the remainder of the basin,
only a portion of the annual rainfall infiltrates directly to the
groundwater table.

The precipitation which does not directly infiltrate and
percolate to the groundwater table runs off the slopes of the
Irish Hills and forms Los Osos Creek, Runoff from Park Ridge
along the north side of the hydrologic basin and runoff from the
eastern end of Los Osos Valley combine to form an unnamed tributary
which flows through Warden Lake and eventually joins Los Osos
Creek. Infiltration of surface runoff from the unnamed tributary
occurs along its length throughout the eastern portion of the Los
Osos Valley, and, particularly in Warden Lake, a marshy depression.
Infiltration into the groundwater basin from Los Osos Creek occurs
along the Creek from its most southerly point in the Los Osos Creek
flood plain to the point where Eto Lake drains into the Creek.
Infiltration also occurs along Los Osos Creek in Clark Valley.
Clark Vvalley lies outside the boundaries of the Los Osos ground-
water basin, and this percolated water does not contibute to the
surface inflow of the Los Osos groundwater basin.

Table 4-1 presents a value of 3,100 acre-feet per year as the
surface inflow from infiltration of rainfall and runoff. This
value was reported by the Department of Water Resources in 1973.1
This calculated value for infiltration of precipitation and surface
runoff is as valid today as in 1973, The degree of detail of
available data has not increased sufficiently to warrant recalcula-
tion of this number, as recalculation would not increase its
accuracy.

Additional surface inflow to the groundwater basin occurs from
sources of return water. These sources consist of percolating
irrigation water from both agricultural and urban landscaping,
wastewater disposal from individual and community domestic septic
tanks, and wastewater disposal from commercial establishments. San
Luis Obispo County data on agricultural practices within the Los
Osos groundwater basin indicate that approximately 590 acre-feet
per year of agricultural return irrigation water percolate to
the groundwater table from irrigated crops.
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Table 4-1 Hydrologic Equation for the Los Osos Groundwater Basin,
1972 and 1980 Conditions

a
Item 1972 1980
LTI
InTtiltration =f Precivitatisn ‘ 5
P : - - . P
and Infiltration of Runoff 3100 3130

Agricultural Irrigation Return

Water 470 ‘ 550°

Urban Irrigation Return Water 236 500d

Return Sewage 300 GSGd
TOTAL INFLOWSI : 4100 4840
QUTFLOW

iﬁggggiigﬁruigrlcultural 1100 1070

Pumpage for Urban Use 920 1990f

Subsurface Qutflow ' ) 2080 1780
TOTAL OUTFLOW 9 4100 4840

*Brown and Caldwell 1974 Report,

"Preliminary Groundwater Basih Management Study®,
Page 17.

bDepartment 0f Water Resources 1973 Report,
Protection Study", Page 23.

cCalculated as difference betwee
County prepared tables.

See text.

"Los Osos-Baywood Ground Water

n applied water and evapotranspiration figures from

®see Volume II, Appendix III, Table ITI-6.

Based upon Unit Urban Water Use factor and 1980 population. See Volume II,
Appendix III.

gAssuming no change in storage, total inflow equals total outflow.

Irrigation return flow from urban irrigation practices is
calculated to be approximately 500 acre-feet per year. This number
was calculated utilizing the following assumptions: a portion of
the water delivered to urban water users .will be consumed during
use; the consumptive water requirement for residential, commercial
and industrial uses without wastewater export is assumed to be 42
percent of the water delivered to urban areas; a value which has
been used by the Department of Water Resources to represent
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southern California conditions and which agrees well with values
found to exist for the City of San Luis Obispo (40 percent) and the
City of Arroyoc Grande (44 percent).2 The portion of the delivered
water which is not consumptively used becomes wastewater and is
considered to he available for reuse L1f ralzased In areas where It
can percolate intc nusable groundwater basins. If wastewater is
axported, net wacsr demands will be approximately 75 percent of the
applied water production for urban use.

San Luis-Obispo County provided Brown and Caldwell with a
figure of 1,030 acre-feet per year attributable to return flow from
domestic sewage disposal, only. This number was derived from
population data and design capacities for engineering septic tanks
and leach fields. As such, this figure may be significantly
higher than the actual return flow from domestic sewage, Assuming
that 42 percent of all urban water demand is consumptively used, 38
percent of that water would constitute return either through
disposal of domestic sewage or from irrigation return. Utilizing
these factors results in a value of about 1,150 acre-feet per year
for return flow from combined effluent and urban irrigation return
water. This compares favorably with the figure of 1,030 acre-feet
per year, which excludes urban irrigation return water but includes
the safety factor for design of septic tanks and leach fields. Of
the total 1980 urban water demand of approximately 1,990 acre-feet
per year, 75 percent makes up consumption and sewage return,
leaving 25 percent utilization for landscape and other urban
irrigation return flow. Utilizing these figures results in
500 acre-feet per year of return urban irrigation and about 650
acre-feet per year of return sewage.

Subsurface Inflow. Subsurface inflow to the Los Osos ground-
water basin consists of seepage of groundwater from fractures and
the soil mantle covering the Irish Hills and Park Ridge, and some
amount of groundwater underflow from Clark Valley along Los Osos
Creek, While these flows may be significant in terms of an indi-
vidual domestic water supply, this amount of flow is not believed
to exert any controlling influence on the hydrologic budget for
the Los Osos groundwater basin.

Qutflow From Groundwater Basin

Outflow from the Los Osos groundwater basin consists of
surface outflow such as groundwater pumping for urban demand, and
groundwater pumping for agricultural demand, and subsurface outflow
from the groundwater basin aguifers.

Surface Outflow. Surface outflow from the Los Oscos groundwater
basin due to pumpage from basin wells was calculated for both
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domestic use and agricultural use. The domestic or urban water use
was calculated by multiplying the 1980 census population figures by
a unit water use factor of 0.177 acre~feet per year per capita.
This figure was derived by San Luis Obispo County Engineering
Department, and is described more fully in Volume II, Appendix TIII.
Agrigultural water demand was determined by San Luils Obispo Countw
Engineering Department utilizing 2 different method. Irrigatad
Crops were inventoried as to crop type, area farmed by crop
and water use factor for individual crops. Other surrface cutflow,
due to evaporation and evapotranspiration, is accounted for in the
hydrologic budget by including it with the water consumed. Water
consumed is included in the items of inflow and ocutflow of the
basin, '

Exfiltration of groundwater to streams is the final component
of surface outflow. Our study of groundwater levels in the plan-
ning area indicates that a significant amount of groundwater
surfaces and flows into Eto Creek, and thence into Eto Lake.
Outflow from Eto Lake flows into Los 0Osos Creek, and then either
re-enters the groundwater basin through infiltration in the stream
bed or flows out to Morro Bay. This amount of ocutflow is not
included separately in the hydrologic budget for the groundwater

. basin as it is not sufficient to provide a controlling factor for
. groundwater quantities. 1Instead, this outflow is included in
. subsurface outflow.

Subsurface Outflow. Subsurface outflow of groundwater from the
Los Osos groundwater basin results primarily from seaward flow
of groundwater through the basin aquifers. Groundwater is not
believed to flow eastward out of the basin into adjoining basins
as the neck of the valley at its eastern extremity is believed to
be a groundwater divide. Also, the rocks in the north and south
flanking hills surrounding the basin are sufficiently low in
permeability to prevent any significant seepage of groundwater
through the hills into adjacent basins. The subsurface outflow

from the basin is calculated at approximately 1,780 acre-feet per
year, '

As previously stated, this hydrologic budget assumes no change
in storage for the groundwater basin, which is justified by the
lack of large amounts of fluctuation in the basin's groundwater
levels. This leaves subsurface outflow as the only figure calcu-
lated totally through the hydrologic budget. With no change in
storage, and a constant natural inflow from precipitation and
infiltration of runoff, increases in groundwater pumpage and
utilization will result in a decrease in subsurface outflow from
the basin. Had 1980 subsurface outflow remained the same as in
1872, an increase in groundwater pumpage would have resulted
in a significant decline in groundwater levels within the basin.
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It is noted that inflow of seawater is not included in the
hydrologic budget. 1If seawater intrusion were occurring, it would
show up as a negative value within the subsurface outflow parameter.
Although it 1is p0551blle for both seawater intrusion and subsurface

cutflow to be occurring concurrently in a groundwater basia, =le
magnitude of calculated subsurface cutflow, and the abScQCE oI anv
water guality indication of seawater intrusion leads to wne conclu-~
sion that seawater is not currently intruding into the groundwater

nasin,

Groundwater Storage

The Los Osos groundwater basin contains a thick sequence of
sedimentary dep051ts which provide storage for groundwater.
The sediments in the basin form a wedge approximately 400 feet
thick at its thickest point at the eastern edge of Morro Bay,
tapering inland to a thickness of zero feet at the groundwater
basin boundaries. These sediments form a system of aguifers which
are divided into two principal zones; an upper zone composed mostly
of the old dune sand deposits, and a lower zone consisting of the
Paso Robles Formation sediments. Figures 4-3 and 4-4 present
cross~section views depicting the relative geometry of these two
water bearing zones. Locations of the cross-sections are shown on
Figure 4-2,

The upper zone of aquifers is primarily composed of deposits
from stabilized older dune sands. These materials are fine- to
medium-grained sand, approximately 100 feet in thickness, and
overlie alternating layers of sand, silt, and c¢lay. The lower
sediments in this upper zone are laterally discontinuous, but
grouped together, form a somewhat separate lower water-bearing
unit in the upper zone distinct from the overlying unconfined
aguifer in the older dune sands,

Underlying the upper aquifer zone is a semi-confining layer
composed of fairly continuous fine-grained sediments ranging from
clayey sand and sandy clay to almost pure clay. This semi-confining
zone occurs in the upper Paso Robles Formation, and segregates the
upper and lower aguifer zones. The Paso Robles Formation includes
a sequence of alternating layers of sand, gravel and clay, which
together form an aquifer system. The deeper aquifer system under-
lies the majority of the groundwater basin and all of the planning
area.

Aquifer Geometry. 1In the upper aquifer system, the old
sands dune form a cap overlying the planning area. These sediments
average approximately 100 feet in thickness. The discontinuous,
alternating-layered sediments immediately underlying the older dune
sands comprise a transition zone between the old dune sands and the
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Figure 4-3 Geologic Section A~A'

underlying Paso Robles Formation. This transition zone can be
distinguished from the overlying older dune sands, and comprises a
lower zone in the upper aquifer system. The transition zone
extends to a depth of approximately 50 feet below sea level at the
western edge of the planning area, and rises in elevation to the
east where it apparently pinches ocut in the vicinity of Los Osos
Creek. '

Recharge for the upper zone of aquifers is from direct
percolation of rainfall. The groundwater levels in these sediments
generally follow the surficial topography. Discharge for these
aquifers is to Morro Bay, and to Eto Creek which flows into Eto
Lake, then into Los Osos Creek, and finally to the ocean.
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The Paso Robles Formation forms a wedge-shaped series of
confined to semi-confined aquifers extending from west of Morro Bay
landward to just east of the Los 0Osos Creek flood plain where it .
outcrops, as shown on Figure 3-2, The thickness of PAso Robles
Formation sediments at the eastern edge of Morro Bay is approxi-
mately 300 to 350 feet. These sediments are believed to be on :
the order of 100 feet or less in thickness at the eastern edge of !
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the planning area. The aquifer system in the Paso Robles Formation
is confined by a series of fairly continuous clay layers which
appear in the upper horizons of the formation. This series of
clayey sediments is eroded through in the vicinity of Los Osos
Creek flood plain. The alluvium in the flood plain is in hydraulic
communication witn the Paso Robles Formation sediments.,

Recharge to the 2Paso Robles Formation aguifers is primarcily
along and east of Los 0sos Creek. Additional recharge occurs
through Warden Lake and the unnamed tributary which extends from
Warden Lake to Los Osos Creek. Discharge from the Paso Robles
Formation aquifers occurs along a front extending more or less
north-scuth across Morro Bay. Fresh water extends in these sedi-
ments seaward under Morro Bay to a point scmewhere to the east of
the very prominent sand spit which protects Morro Bay., Evidence of
seawater in the Paso Robles Formation sediments directly beneath

the sand spit was found during an investigation conducted by the
Department of Water Resources,

>

L “s

Water Level Fluctuations. A representative selecticon of
groundwater level history from selected wells is presented in
Figure 4-5. The wells depicted in this Figqure were selected to
represent the areal extent and depth of the Los 0Osos groundwater
basin. As evidenced by the figure, groundwater levels have
remained approximately at the same elevation in the basin. Examin-
ation of hydrographs from wells presented in other reportsl'2'3'4
show that long term trends exist for particular wells, however, as
some trends show rising water levels and others show declining and

or fluctuating water levels, basin-wide water levels remain
relatively constant.
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Contours on elevations of the shallow groundwater table are
presented on Figure 4-2, These are contours on the elevation of
the groundwater surface of the shallow or upper groundwater
aquifers, and therefore are not comparable to those presented in
other reports. Examination of the reports presented in the refer-
ences for this chapter shows that these authors have drawn ground-
water elevation contours from wells extending into both the shallow
zone and the Paso Robles Formation aquifers. The groundwater
elevation contours which appear in Figure 4-2 are based solely on
older dune sand aquifer water levels, while those presented in

other reports represent a mixture of basin~wide groundwater levels
for several aquifers.

L L [ o

Aquifer Storage. Accurate estimates of aquifer storage within
the Los Osos groundwater basin are not possible at this time due to
the lack of an accurate definition of the base of the Paso Robles
Formation, Without knowing the total volume of fresh-water-bearing
rocks, an estimate of the storage capacity of those rocks is not _
possible. Certain information is available, however, which allows
the determination of certain aquifer storage characteristics.
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A widely accepted method for determining the change in storage
of an aquifer or groundwater basin is to relate that change in
storage to either a rise or decline in groundwater level eleva-
tions. As the groundwater level elevations within the Los Csos
groundwater basin have remained relatively constant over the past
13 years, suffliciesnt svidence exists for the conclusiscrn shat zhz
change in storage of groundwater in the basin aguif=zrz nas seaen
very small. Due to this fact, the calculated hydrologic budget Zor
the Los Osos groundwater basin was based on no change in storage
of groundwater.

Two factors indicate that the storage capacity of the Los Oscs
groundwater basin is greater than the amount presently stored
within the basin. The hydrologic budget calculations for the
groundwater basin show that present subsurface outflow from the
basin is approximately 1,780 acre~feet per year. 1972 conditions
indicated that 2,080 acre-feet per year flowed out of the basin as
subsurface outflow. This, combined with the evidence compiled by
the Department of Water Resources? which reports seawater in the
aquifers directly beneath the Morro Bay sand spit, indicates a
greater storage capacity, at least for the Paso Robles Formation
aquifers. Previous studies of safe yield of the Los Osos ground-
water basin indicate a bagin-wide safe yield of between 1,300 and
1,800 acre-feet per year.2 Hydrologic budget calculaticons indicate
present consumption of groundwater at approximately 1,300 acre-feet
per year. This indicates that, at present, the safe yield of the
groundwater basin is being approached. However, safe yield has not
yet been defined for the individual agquifers within the basin.
These calculations indicate that, at present, there may not be a
surplus of groundwater within the Los Osos groundwater basin.

Groundwater Flow Patterns

The groundwater flow patterns within the Los Osos groundwater
basin are controlled primarily by three factors; hydraulic gradient,
areas of recharge and discharge, and physical barriers to flow.
Figure 4-2 presents the groundwater elevation contours of the
shallow aquifers, surface drainage subareas, and groundwater flow
patterns within those zones.

Hydraulic Gradient. The hydraulic gradient in the shallow or
upper zones of aquifer is controlled almost entirely by topography.
The small sub-basins shown on Figure 4-2, which are defined by
surface topography, exert the major controlling influence on flow
direction within the shallow groundwater zone. High groundwater
elevation is also shown near the mouth of Clark Valley. At this
point, groundwater in Clark Valley flows underground into the
alluvium of Los Osos Creek and into the old dune sand aquifer.

This groundwater mound intersects ground surface and discharges to
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Eto Creek, which then flows to Eto Lake. The hydraulic gradient
within the Paso Robles Formation aquifers is presumed to be seaward
in direction, originating from the recharge areas near the flood
plain of Los Osos Creek. The gradient varies locally due to
sumping of wells penetrating these aquifers.

Restrictions to Flow. In general, the restricticns to flow of
groundwater within the pasin consist primarily of permeapility
differences. In the upper aquifers, the horizontal permeability is
approximately 10 to 100 times greater than the vertical perme- )
ability, due to sedimentation and the inclusion of silt and clay
layers. This difference restricts vertical downward movement of
water, while allowing horizontal flow to occur at a much more rapid
rate. The confining clay beds, which separate the upper zone of
aquifers from the Paso Robles Formation aguifers, almost completely
inhibit inter-aquifer flow. Horizontal-to-vertical permeability
differences within the Paso Robles Formation aquifers are antici-
pated to be on the order of 100:1. The confining clay beds overly-
ing the Paso Robles Formation aquifers are believed to be thin,
discontinuous, and/or absent in areas underlying the Los 0Osos Creek
flood plain. The alluvium within this flood plain is part of the
recharge area for the Paso Robles Formation aquifers, and is in
hydraulic communication with those aquifers. '

Basin Outflow. The hydrologic budget for the Los Osos ground-
water basin indicates subsurface ocutflow of approximately 1,780
acre-feet per year. Rough calculations of subsurface outflow,
based strictly upon hydraulic gradients and average aquifer trans-
missivities, yield figures of subsurface outflow on the order of
2,000 acre-feet per year, two thirds of which comes from the upper
or dune sand aquifers. Calculations of subsurface outflow from the
basin are estimates, only. It is particularly difficult to arrive
at accurate figures without detailed knowledge of the base of the
aquifers.
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CHAPTER 5

WATER QUALITY CHARACTERISTICS
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in the aquifers beneath the valley. As discussed in Chapter 4,
this groundwater is replenished by direct infiltration of precipi-
tation, streambed infiltration, and recharge of septic tank efflu-

ent 1n various portions of the study area. The agquifers also
receive recharge from leached irrigation water, and from commercial
and other wastes that are discharged to the ground surface.

This chapter presents information on the gquality characteris-
tics of the groundwater basin, which supplies water for domestic,
agricultural, and commercial purposes. To evaluate the known
quality parameters, a prellmlnary discussion on water guality:
criteria for various uses 1is presented first.

WATER QUALITY STANDARDS

Water supplies are normally appraised for domestic, industrial,
or agricultural use from the standpoint of five gquality factors:
taste and odor; appearance; temperature; chemical balance; and
safety. Safety with respect to bacteriological, organic, and
inorganic chemical constituents is the most important factor
evaluated in this investigation. The nitrate form of nitrogen,
in particular, is a constituent which is present in groundwater
in the Los Osos-Baywood Park area and can result in specific
potential public health problems.

Many of the homes in the study area are served by individual
wells and are not directly affected by the legal standards.
These water guality standards, however, form an excellent basis
for evaluating the quality of the total supply.
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The applicable drinking water standards are contained in the
California Domestic Water Quality and Monitorini Regulations,
Title 22 of the California Administrative Code. These regulations
incorporate the requirements of the National Interim Primary
Drinking Water Regulations which have been promulgated by the
United States Environmental Protection Agency (USEPA) in confor-
mance with the Safe Drinking Water Act (PL 93-523).2
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The state regulations contain requirements for both primary
and secondary drinking water standards. The primary standards
pertain to those contaminants which, if exceeding the maximum
contaminant levels, would present a risk to the health of humans
when continually used for drinking or culinary purposes. The
secondary standards pertain to contaminants which, if exceeding
the maximum contaminant levels, may be oblectionable to an appraci-
.2 [umber S pecpls, Sut are generally not hazarco
allfcrnia drinking water standards ars summariz
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Table 5~1 California Orinking Water Standards

Primary standards Secondary standards l
Maximum Maximum
Parameter contaminant Parameter contaminant
level? leveld
Incrganic chemicals Consumer acceptance limits I
Arsenic G.05 Color, units 15
Barium 1 Copper 1.0
Cadmium 0.010 Corrosivity relatively
Chromium 0.05 low
Flucride,b Iron 8.3
1f added 0.8 - 1.7 Manganese 0.05
if naturally occurring 1.4 - 2.4 Odor-thresheold, units 3
Lead 0.05 Foaming agents (MBAS) 0.3
Mercury 0,002 Turbidity, units®e 5
Nitrate, as NOj3 45 Zinc 5.0
Selenium 0.01
Silver 0.05 Mineralization
Total dissolved solids
Organic chemicals Recommended 500
Endrin 0.0602 Upper 1,000
Lindane 0.004 Short=-term 1,500
Methoxychlox 0.1 Specific conductance,
Toxaphene 0.005 micromhos/cm
2, 4-D 0.1 Recommended 900 l
2, 4, 5-TP Silvex 0.01 Upper 1,800
Short-term 2,200
Radioactivit Chloride -
Rad]_um-?%ﬁ + radium-228, Recommended 250
pCi/1 5 Upper 500 .
Gross Alpha particle Short~term 600
activity, pCi/l 15 Sulfate .
Tritium, pCi/l 2¢,000 Recommended 250 o
Strontium=20, pCi/l 8 Upper 500
Gross Beta particle Short-term 600 ‘
activity, pci/1 50 .
Bacteriological c
Turbidity, units 1

21n milligrams per liter {mg/l) unless otherwise indicated.
bVaries with ambient temperature.

®Maximum contaminant level depends upon analytical technique,

dSurface water source not exposed to significant sewage hazards or significant

recreational use.

e}\pplies to water in the distribution system.

*
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Previous studies and investigations as well as current data
indicate that the mineral content of groundwater of 100 to 500
milligrams per liter {mg/l) of total dissolved solids (TDS) in the
Los Osos-Baywood area is generally suitable for all beneficial uses
in the area with the exception of local areas identified as having
nitrate lon concentrations in excess of racommended standarcs.

Nitrate. An excellent review of the relationships between
nitrate in drinking water and the occurrence of infantile
methemcgiobinemia was prepared by Winton et al. in 1971.3 The
following discussion is based on that paper.

The presence of nitrate in drinking water was first associated
with the disease in 1945. 1In the following 25 years, approximately
2,000 cases were reported in the United States and Europe with a
mortality rate of approximately 7 to 8 percent. It has been
estimated that the actual number of cases occurring may be l0 times
the number reported.

It is important, however, to put these figures into perspective.
Eight percent of 2,000 cases over 25 years amounts to about six
deaths per year. 1If the actual number of cases is 10 times that
amount, the average number of deaths might be as high as 60 per
vyear. The population of the United States, however, is about 226
million persons. This mortality rate, spread over the total
population, is about three one hundred thousandth of a percent.
Any unnecessary death or health hazard, of course, 1s tragic,
especially if 1t afflicts principally the very young. Nitrate
contamination of drinking water supplies, therefore, is an
important consideration.

Development of the disease, largely confined to infants under
3 months of age, is caused by conversion of the relatively
innocuous nitrate into nitrite. Nitrite then converts hemoglobin,
the blood pigment that carries oxygen from the lungs to the
tissues, to methemoglobin. Because the altered pigment can no

longer transport oxygen, the physiologic effect is suffocation,
hence the term "blue babies."

There are several reasons why young infants are particularly
susceptible to the disease. First, the infant's total fluid
intake per unit of body weight is approximately three times that
of an adult. 1In addition, the infant's ability to secrete gastric
acid is not completely developed; this allows the gastric pBE to

' become high enough to permit nitrate-reducing bacteria to reside

in the high gastrointestinal tract. From this location, the
bacteria are able to reduce the nitrate before it is absorbed into
the circulation. Another fact that predisposes the infant is that
the predominant form of hemoglobin present at birth, hemoglobin F,
is more susceptible to methemoglobin formation than the adult
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form, hemoglobin A. Finally, there is decreased activity in
infants of the enzyme that is normally responsible for methemo-
globin reduction,

Development of a case of methemoglobinemia from nitrate in
drinking water is a complicated process which involves a number of
Steps and depends on several variables. At each sten in the
process, infant formula preparation, bacterial reduction of
nitrate, or reaction of nitrite with hemocglobin, there are vari-
ables that determine whether methemoglobinemia will or will
not occur, The level of nitrate in drinking water is only the
initial variable in this disease process; the lower the nitrate
level, the more things have to go wrong at various steps before
the disease develops.

An investigation to determine the adequacy of the recommended
maximum nitrate concentration of 45 mg/l was prompted by the lack
of reported cases of infant methemoglobinemia in some locations
with water supglies exceeding the 45 mg/l limit, sometimes by a
factor of two. It was hoped that the limit could be raised,
however, sufficient evidence exists to suggest that cases of
methemoglobinemia may result from nitrate concentrations slightly
above, and even slightly below, the 45 mg/l level. It was
concluded, therefore, that the limit was appropriate,

Organic Compounds. The U.S. Environmental Protection Agency
(USEPA) 1s proposing regulations to control the presence of
organic compounds in treated water. The final form of these
organics regulations to be promulgated by USEPA is in considerable
doubt. Since California has primacy under the 1974 Safe Drinking
Water Act (SDWA), it is likely that the state regulations will
closely resemble the federal regulations as they have in the
past. The organics regulations that have been proposed consist
of two parts:

l. A maximum contaminant level (MCL) of 0.10 mg/l for total
trihalomethanes (TTHM) with established population levels
affected, monitoring frequencies, and constraints on
modifications to disinfection procedures.

2, A granular activated carbon (GAC) treatment requirement
for systems with "vulnerable"” supplies that will be
Operated using a set of three criteria and installed on
a strict schedule,

Between the time the regqulations were proposed and the close
of the comment period in September 1978, USEPA received a large
number of comments that were generally critical of the means and
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goals of the regqulations. USEPA is currently evaluating these
comments, and it is expected that the revised regulations will be
promulgated within several months.
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The isolation and identification of specific pathogens involves
tedious and time-consuming techniques which are impracticable for
routine purposes. For this reason, control test procedures involve
a relatively simple examination for nonpathogenic organisms of the
coliform or intestinal groups. These organisms are present in
large numbers in the intestinal tract of warm blooded animals,
including man, and hence are indicators of the possible presence
of water-born pathogens.

Standards of bacterial guality have been established by the
State Department of Health Sexrvices. These apply only to water at
points of delivery to customer connections; consequently, they
have no direct significance in relation to untreated water from
surface streams or other sources. At the present time, limits of
bacterial quality of water prior to treatment for public uses are
defined by the Department of Health Services "Guide for Treatment
of Surface Waters of Various Water Qualities for Domestic Use."

In considering the subject of treatment requirements, the guide
places water supplies in three groups, all based on the degree of
treatment required. Simple chlorination 1is required for surface
water meeting other USPHS Standards but containing an average

most probable number (MPN) of not more than 50 MPN coliform
bacteria per 100 milliliters (ml) in any one month, Filtration
without coagulation, or coagulation and sedimentation, only,
followed by disinfection, is required for water having coliform
bacteria counts averaging not more than 500 MPN in any one month
and having a turbidity of less than 50 standard units averaged over
any 24-hour period. Complete treatment involving coagulation,
filtration, and disinfection is required for water having a ceoliform .
count up te 20,000 MPN per 100 ml measured by a monthly geometric
mean.

Water Quality Control Plan. A Water Quality Control Plan
(Basin Plan) has been prepared for the Central Coastal Basin.%
The Basin Plan sets forth water quality objectives designed to
protect the various waters for beneficial uses. The approach
used is consistent with the State's "Non-~degradation Policy" which
states:
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"...whenever the existing quality of water is better
than the quality established in policies as of the
date on which such policies become effective, such
existing high quality will be maintained until it has
been demonstrated to the State that any change will be
consistent with the maximum bdenerfit o the people of
the State, wiil not unreascnably affsct 2ressent and
snticipated beneificial uses of such water and will

not result in water quality less than that prescribed
in the policies.®

The objectives state that water used for municipal and domestic
supply shall meet objectives established by the California State
Department of Public Health, shown in Table 5-1, as applied to
water actually served. Specific groundwater objectives for the
Los Osos groundwater basin are: 200 mg/l total dissolved solids,
median; 50 mg/l chloride; 0.1 mg/l boron; and 5 mg/l nitrogen
as N (equivalent to about 23 mg/l as NO3). These objectives
are intended to provide a baseline of water quality for evaluating
water quality management in the basin.

Local Standards

In order to maintain and/or achieve the physical, chemical,
and bacteriological water quality standards promulgated by federal
and state agencies as well as help prevent degradation of the
groundwater in the county, San Luis Obispo County has adopted well
construction and destruction standards.> The standards are in
general conformance with California State Department of Water
Resources Bulletin No. 74 and require the installation of sanitary
seals to specified depths below ground surface for various uses of
wells.® These requirements apply only to the construction of new
wells, and no attempt has been made by local agencies to upgrade
deficiencies that are undoubtedly present in many existing, active
wells in the study area.

As discussed in Chapter 3, there are two private water
companies serving customers in the study area. 1If the water from
these companies were to fail to meet state standards, as specified
in Table 5-1, it is the responsibility of the state Department of
Health Services to force compliance.

Agricultural Standards

; Numerous classifications of water for agricultural purposes

. have been developed in the United States, Because of the number
of variables involved in the development of classification schemes,
only the Wilcox-Magistad classification of irrigation water as
modified by L.D. Doneen, University of California Cooperative
Extension, is presented.

' BROWN AND CALDWELL m CONSULTING ENGINEERS
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Water Qualicy Characteristics

Criteria for the determination of suitability of water for
irrigation use are usually based on four factors. These include
electrical conductivity, chloride concentration, boron concen-
tration, and percentage sodium.

The classification of irrvigation water and definiticns of
class terms and suitability ares presented in Tabie 3-2. The
Table 5-2 Classification of lrrigation Waters
Constitiient Class 1 Class 2 Class 3
Electrical conductivity in
micromhos at 25 degrees C | Less than 1,000 1,000-3,000 More than 3,000
Chleoride in parts per
million Less than. 175 175~355 More than 355
Sodium in percent of total
caticns in equivalents
per million Less than 60 60=75 More than 75

values presented are to be used as a guide only, because per-
missible limits vary widely with different crops, soils, and
climate. For this method, the following definitions of the class
descriptions are:

Class l-~Excellent to Good., Regarded as safe and suitable
for most plants under any condition of soil and
climate,

Class 2--Good to Injurious. Regarded as possibly harmful
for certain crops under certain conditions of soil
or climate, particularly in the higher ranges of this
class.

Class 3-—-Injurious to Unsatisfactory. Regarded as probably
harmful to most crops and unsatisfactory for all but
the most tolerant.

FIELD SAMPLING PROGRAM

To update and augment existing surface water and groundwater
quality information in the study area, a field sampling program was
conducted in which qualified surface water and groundwater sources
were sampled. Qualified wells and surface water discharge points

BROWN AND CALDWELL m CONSULTING ENGINEERS
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in the study area were identified on the basis of existing data.
- These data were integrated with historic data to characterize and

classify groundwater in the study area according to major chemical
constituents.

Selection of Qualified Wells

“Criteria used in selecting gqualified wells in the study area

- were based on a review of existing data and included the following
items:

l. Accurate well number and location.

2. Wells with reasonably good data on static water level,
well depth and perforated intervals.

3. Wells located in areas where existing or potential water
quality problems exist.

4. Wells from which water level information and water
samples can be obtained.

Bue to the wide variety in depth of well, and depth of
—n—-ﬁa-- - | - i

-_—
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Table 5-3 Qualified Wells

Perforated interval

ench, Scotoon e, §oor 4
s ‘ i

INILAORL 40 30 40 =]
TUSLGEL 23 36 oy 3
3OSL0EL3H2 16 30 40 3
3051951351 104 290 406 D o
| Roglnd
30510EL13L1 30 30 140 D S&T wo.l
*30510EL3L2 | 30 100 140 ) S&T Nbo.2
30510EL2314 68 240 380 D SCWC Pecho No, 1
10510EL 315 23 32 35 5 :
30S10E13M1 30 128 168 D
30510EL3PL ‘69 115 135 D
20810E13P2 103 280 S 320 D
I0SL0ELIP3 75 120 160 D
30510E13q12 90 97 100 8
30510E24A1 172 172 248 5 SCWC .l
30S10E24B1 230 288 } 308 n
30S10E24CL 170 250 500 b} SCWC Rodman No.l
w——30S11E7T1 31 80 80 s
30811E7x22 53 62 65 s
30S11E7L1 40 30 40 S
30511E7L2 20 125 135 D
3051187132 34 42 45 s
30511E7N1 4 51 83 b CSA% 3rd st.
30S11E70Q1 20 ’ 29 75 5 €S9 8th St.
20811E7R1? 19 27 30 s
30S11E8EL 100 95 145 s
30811ESR2 100 160 152 s
A0SLLEBM3 [Y9] 80 120 s
30S11E8NL 80 112 172 D
30s11r8n22 34 42 43 [
20S11E8N3% 34 87 ag D
30811E16N2 17 . 78 101 D
30511E17EL 90 170 230 D
=-30511E17E4 T 94 100 200 D
(20S11E17E6 B85 122 132 s
30S11EL7E7 140 80 160 5
30S11E17E9 68 82 110 s
30S11E17ELD 60 80 140 D
a

New groundwater sampling well.

b “Shallow" (S) means more than 50 percent of perforations

located within upper 50 feet of saturated soil, "Deep" (D)
refers to all wells perforated deeper than "shallow® wells.
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Table 5-3 Qualified Wells (continued)

- A [ ]

Perforated interwval
D2pth to T } [ : i
Well statlc water b spTh, o iottom dewnth, | : .
name i tewval, feak : Faat i
10 i ) 170 3 !
ag i 220 280 =
30S11EL7814 3 50 140 o '
30S1L1EL7ELS 40 80 140 )
— 30511EL7F2 70 140 180 D !
30SLLEL7FI 69 120 160 5 ;
30S11E17F4 36 48 72 5 : ¥
30S511E17F5 89 120 160 ¥
30S11E17F6 60 98 118 s N
30511E17F7 &0 60 120 s '
30811E17K1 76 90 150 5 l
30811E17K2 75 100 160 D ‘
I0511E17K3 76 110 150 D
30811E17K4 76 12¢ 160 D B
30811E17L1 37 90 110 D I
30S11E17L2 86 - 100 140 3
30811EL17L3 90 S0 160 3
30S11E1714 75 80 85 S
30S811E17L5 40 65 130 D
30511EL7L10 80 S8 - 118 3
Y
30811E17L11 30 60 140 ] “
30S11E17L12 90 90 165 s
30811E17L13 70 85 125 5 "
30511817114 90 90 160 s l
30S11E17L15 72 70 130 s -
30S11E17L16 71 120 160 D
30511E17L18 B2 140 190 D l
30511E17L19 80 80 150 ] -
30511E17121 120 120 180 5 )
30S811E17123 75 120 160 D L
30S11EL17N4 10 40 60 S l
30811E17NS 12 20 40 s
30S11E17N6 200 180 260 s
: 30S11E17M7 106 120 200 D
! 30S11E17p2 214 B85 155 s

? New groundwater sampling wall.

b "Shallow" (5) means more than 50 percent of perforations
located within upper 50 feet of saturatad soil. "Deep" {D)
refers to all wells perforated deeper than "shallow®” wells. i

- .
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Table 5-3 Qualitied Wells (continued)

Perforated interval

|
Depth o ! ! Shalilow 15} {

Wall atatlic water Tap d2pth, | Sottom ddapth, or dzen D) Tommen

namea izvael aet taat } fzat i wel L H well name
JBELLEITRI 70 ) ; 160 3
30S11izl7o4 50 30 i is50 D
IOSL1IELTES 102 a0 140 S
30S1IEIT7FET 70 78 : 13 3
208L1ELTOY 65 70 f 125 s
30811E17R1 20 15 65 3
3os11z18812 1 29 32 5
30511e180:2 19 29 32 s
30S11E18D2 25 73 88 D
30S11E18EL 40 40 60 S
30511E18F1 95 183 145 ) Nid Farrel Ave.
30S11E18F2 420 425 €20 D {Mew Farrel Ave,

{Locth C3A9)
39811ELBG] 24 20 30 S
10S11EL8HL 105 113 231 D CS5A9 12th St.
30S11E18H8 66 80 100 S
I0511ELBHY 63 65 85 S
I0SL1ELBJ) 104 130 210 D
30S11E18J5 15 40 100 o
308111856 15 22 25 5
30S11EL8K1 137 170 254 D CSA9 10th St.
30S11E18%3 85 148 232 D SCWC No. 3, Los
Olivos

30S11E1BKS 55 76 92 5
305S11E18T.1 95 183 346 D
30511818132 39 52 55 5
10311E180.4% 14 22 25 S
30811EL48ML 98 330 575 o
30511E18N17 72 87 90 5
JOS1IELBRL 110 170 230 >
30311E1801 66 76 86 5
30511E18R] 26 40 50 s
30511E20A2 2] 45 §5 s
30511E20A3 19 60 80 )
30S11E20A4 18 30 50 s
30S11E20A5 52 60 80 5
30S1LE20A7 30 60 80 s
30511E20A9 40 60 150 D

2 New groundwater sampling well.

b "Shallow" (8) means more than 50 percent of perforations
located within upper 50 feet of saturated soil. "Deep" (D)
refers to all wells perforated deeper than "shallow” walls.
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Table 5-3 Qualified Wells (continued) I
| Perforated interval
A | . Shallow (S}
dell ! Top depth, | Botteom depth, | or deesp_iD) | Common
Lame ! lsvel, Zset Jaet ; fzat well = i w21l name '
I0SLIE20AL0 19 j B 40 ; 3 ;
JOSLIE20ALL 18 : 20 g0 i D ’
3051iE20B1 58 o0 183 : 2
3J0S11E20B3 50 60 120 : s
30511E20B4 80 30 160 s _
30S11E20B7 180 140 220 S
30S11E20B9 82 B0 150 5 ]
=-30511E2001 34 47 57 5 -
3081l1E20EL 57 60 a0 1
30S11E20HL 15 45 142 B
30511E20H2 17 78 101 D
30S11F20H3 25 207 284 b ]
30S11E20H4 37 88 148 )
30S11E20M1 122 2090 220 D
30811E21D2 23 85 175 D "
30811E21D3 20 125 140 D A
30811F21D4 23 40 160 D -
30S11E21D6 20 125 135 D
30811E21D7 35 35 100 s g
30811E21D8 27 30 80 S
30811E21D1L 22 35 80 S )
30511821013 21 35 100 S
30S11E21D14 37 2¢ 100 ] ]
30511E21D16 40 80 140 D
3J0S11EZ1El 30 140 143 D
30S11E21E2 30 80 100 D
3J0S11lEZ1E3 20 60 100 D
30511E21E4 18 115 1455 D
30S11E21E7 40 46 136 D
30S11E21ES 60 60 100 s Lo
30811E21M1 80 60 140 <) '
30511E21M2 70 60 120 S B
30S11E21M3 58 60 140 5 .
30S11E21M4 40 60 140 D
30S11EZ1MS 100 100 1B0 s

2 New groundwater sampling well.

B "Shallow®" (S) means mores than 50 percent of perforations
located within upper 50 feet of saturated soil."Deep” (D)
refars to all wells perforated deeper than "shallow” wells.
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i well, usually at the well head itself., If the well was inactive

. at the time of sampling, a sample was deemed representative only

. after the well had been operated for a sufficient length of time to
- ensure a fresh sample from the agquifer.

Jricr o ipitiatine the sampeling wrogram, methods for sanmc.ong
sample handling, and analvysis were defined and reviewed with San
Luls Obispo County Laboratory personnel. The program osutlined is
shown in VYolume II, Appendix %. All groundwater samples were

analyzed in the San Luis Obispc County Laboratory, and the resulrts
of analyses are shown in Volume II, Appendix VIII.

WATER QUALITY CONDITIONS

Existing data on the historical and current water gquality
conditions in the Los Osos~Baywood Park area are generally recog-
nized as being adequate for characterizing and classifying surface
water and groundwater, but are considered poor, both in terms of
accuracy and adequacy for identification of specific causes
of existing water gquality problems. Existing water gquality condi-
tions are described in this section as they pertain to the geohy-
drology of the study area as discussed in Chapter 4. Within the
| accuracy of available data, water quality variations in the study
| area are discussed both from the standpoint of lateral variations
. as well as vertical variations evident within specific aquifer
i zones. Special emphasis is placed on the occurrence and
| distribution of nitrate in the study area.

m S

Water Quality Characterization

All water, except distilled water, contains mineralization in
the form of dissolved solids. The total dissolved solids are made
up principally of the elements calcium, magnesium, sodium, potassium,
chloride, sulfate, bicarbonate, and carbonate. Water tends to
dissolve these constituents in a proportion depending upon. the
environment through which the water travels. Water flowing over
or through formations in the earth dissolves minerals in those
formations. Although the groundwater may increase in total dis-
solved solids due to continued dissolution of minerals in the
formation, the balance among the various constituents dissolved
remains approximately the same. This balance among constituents is
often heavily influenced by the chemical quality of the water which
initially recharges the groundwater-bearing formation.

:::‘;. - -‘ - B
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Mixtures of water of one quality with water of another quality
produce a composite which has a balance of constituents roughly
equivalent to the proportion of the two waters used in making the
mixture. Water subjected to evaporation, however, will show an
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increase in total dissolved solids but the balance of constituents
will remain approximately the same. For example, if groundwater is
pumped to the surface and applied to irrigate a crop, the evapo-
transpiration of the plants will tend to concentrate the dissolved
solids in the remalnlng water resulting in an increased total

dissz clvera salids ir the irrication return flow. iz the irrizaticon
ravurn watar Dercolates back to the groundwater caple, .o carrias
with it the increased total dissolved solids, which r=sulzs in an

w L

increase In total dissoived solids in the groundwater bdodv. The
balance among the constituents, however, remains nearly the same in
the irrigation return water, and therefore the balance of con-
stituents in the groundwater body does not change appreciably.

Similarly, natural vegetation consumes water through
transpiration, but leaves some of the dissolved solids in solution
at higher concentrations, or deposited on soil particles. Solids
deposited in the soil may be redissolved by infiltrating rainfall,
to percolate down to the groundwater table, carrying the higher
concentrations of dissolved solids with it, Some of the dissolved
solids, nitrate for example, are taken up and consumed by the
vegetation in the growth process.

Because of these characteristics of dissolved constituents in
water, it is possible to characterize and classify water according
to the balance of its principle constituents, The methodology used
is to calculate the milliequivalents per liter (meg/l) for each of
the major constituents listed above. The sum of milliequivalents
per liter is then determined for both the cations and anicns, and
& percentage is calculated for each constituent as percentage of
total cations and total anions,

In this manner, the apparent difference between the chemical
quality of two water samples due to differences in total dissolved
solids is eliminated, since the total percentage of milliequivalents
equals 100 percent for both samples. The balance of constituents
for each of the samples can then be compared using the percentages,
The comparison is commonly performed by plotting the constituents
on an appropriate graph, and comparing the graphical presentations,
one with another. A convenient form of graphical presentation is
the trilinear plot, and this type of presentation is used herein.

Trilinear Plotting Systems. Groundwater, and most natural
waters, can be represented as soluticns of three cationic constitu-
ents, calcium, magnesium, and the alkali metals; and of three
anionic constituents, sulfate, chloride, and those contributing
to alkalinity. The composition of a water, therefore, can be
represented conveniently by trilinear plotting.”

‘ The simplest trilinear plots utlize two triangles, one for
. cations and one for anions. Each vertex represents 100 percent !
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of a particular ion or group of ions. . The composition with respect
to the cations is indicated by a point plotted in the cation
triangle on the basis of the percentages of the three which are
present. The composition with respect to anions is indicated by
the position of a similar point in the anion triangle.

o]

‘F-‘;*".c
el

Commonly, mest :rilinear diagrams include a tnirsd iz
field that represents a projecticn of the triangles 1a=o a common
area where the analysis can be represented 2y one poiat. The
cosition of the single point is dependent upon the relative

concentration of one cation with respect to the sum of the other
two, and ¢of one anion with respect to the sum of the other two.
Which cation and anion are singled out depends upon the arrangement
of the plotting fields.? Water samples of the same chemical
character may have widely different total dissolved solids concen-
trations. Using a trilinear plot, however, waters with very
different total concentrations can have identical representations
on this diagram. A single trilinear diagram has greater potential
to accommodate a larger number of analyses without becoming confus-
ing, and is convenient for showing the effects of mixing two

waters from different sources. The mixture of two different

waters will plot on the straight line joinng the two points.®
Similarly, in the case of a mixture from three sources, the
solution will be represented in each of the three fields by a

point located inside a triangle defined by the three end members.
Again, all ionic constituents will have been mixed in the same
proportions.?

Groundwater. An evaluation was made of the recorded water
quality data available in the study area. In order to bring out
the more meaningful and representative data, only those data from
qualified wells were utilized., The data were selected to provide a
uniform areal distribution, as well as a uniform distribution by
depth of perforated zone. 1In addition, only those analyses which
include all of the constituents described above were usable for
this evaluation. For those qualified wells with more than one
complete chemical analysis, a recent analysis was selected which
appeared to be representative of the group of analyses available.
As a result of this process, a total of 28 water guality analyses
from separate qualified wells, distributed as uniformly as possible
both areally and vertically, were selected for further evaluation.

Notwithstanding the rigorous selection process employed in
identifying the 28 samples, it was obvicdus that some discretion and
suspicion must be employed in utilizing these previous analyses.
The chemical analyses are recorded data, and there is no informa-
tion on sampling procedures, chain-of-custody between field samp-
ling and delivery to the laboratory, and no information on the
laboratory procedures utilized in performing the analyses. In many
instances, the analyses were performed by different laboratories,
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using different techniques and different personnel. For example,

it is normally expected that the difference of total milliequiva-
lents per liter for cations be within 3 percent of the total
milliequivalents per liter for anions in a given analyses. Many of
the recorded analyses showed excessive imbalance between cations

and anions, indicating that some 2rror in analysis of cone or mors

of the constituents may be prasent. Wizh sroper caution, however,
these data are usable in evaluation of water guality characteristics
of groundwater in the study area.

To provide a base of water quality data requiring a minimum of
caution in utilization, a field sampling program was performed as
part of this study. A total of 40 wells and two surface water
sources were selected, including 13 new sampling wells, and all
samples were obtained and analyzed by San Luis Obispo County
personnel under a strict, rigorous procedure for sampling, sample
handling, analyses, and reporting. These sampling locations are
shown in Table 5~4, and on Figures 5-3 and 5-4, presented later in
this chapter. In addition to the 40 groundwater samples, and two
surface water samples six wastewater samples were obtained and
analyzed.

The field and laboratory data obtained during the field

sampling program, and a detailed description of the program itself,
are presented in Volume II in the following appendices:

Appendix V Field Sampling Program
Appendix VI Well Logs for Sampling Wells
Appendix VII Soils Test Data

Appendix VIII Water Quality Analyses
Appendix IX Wastewater Analyses

Due to the obvious difference in geclogy between the
Los Osos Creek Valley, located immediately east of Los Osos Creek,
and the rest of the study area west of Los Osos Creek, the analyses
for the wells in Los Osos Creek Valley were compared. These
- analyses are shown plotted on Figure 3-1. The surface water sample
- analysis from Los Osos Creek is also shown on Figure 5-1, together
with the analysis for seawater.

An examination of the other analyses showed that samples from
- certain other wells showed similar characteristics. In particular,
five of the municipal supply wells located in the central and
western portions of the study area showed water quality character-
- istics very similar to those of Los Osos Creek Valley groundwater
and Los Osos Creek surface water. These analyses are also shown
- plotted on Figure 5-1, These samples are from the focllowing wells:
Southern California Water Company (SCWC), No. 5 (1l8Ml); County
Service Area No. 9 (CSA9), 0ld Ferrel Avenue Well (18Fl); CSA9, New
Ferrel Avenue Well (18F2); SCWC, Pecho No. 1 (1l3L4); and CSA9 Third
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Table 5-4

Summary of Water Sampling Locations

)
P
2

i
o]
ti
)

Sampling location

T

.ng

Tomments

Sroup L
Shallow gqualified wells 30/L0-13H1 These wells have some
sample Zor up-date and i 345/10-24Aal nistory a3f chemical analysis.
cantrol, 30/11=-7Q1 Correlation of new analyses
30/11-17r4 with 0ld, limited analyses.
95353_3 Note: "Group” refers to
s sampling category, see
Shalliow qgalmfled wells Volume II, Apperdix V.
down_gradleny from areas "Area’ refers to wastewater
of high density (= 1000 discharge area, see Volume II,
gad) and special waste- Appendix IV
water discharge, )
Area (1} 30/11-20B7
Area (2) 30/11-17N6
Area (3) 30/11-18L3 | Wo gualified well(s) exist
near this optimum location.
Area (4) 30/10-13A7
Area (5) No down gradient sample is
appropriate. Discharge is
from a single point source,
Area (6) 30/11-7L3 No potential alternate
well({s). Alsc to be
utilized in evaluation of water
quality up-gradient fram Area(7).
Area (7) Locatian of area makes down-
gradient sampling
inappropriate.
Area (B) 30/11-17R1
Group 3
Shallow gqualified wells
located within areas of
high ( = 1000 gad} and
special wastewater
discharge,
Area (1) 30/11-17N4 No potential alternate
well(s) exist.
Area (2) 30/11-18J6 | No gualified well(s) exist
near this optimum location.
Area (3) 30/11-18L4 | No gualificd well(s) exist
near this optimum location.
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Table 6-4 Summary of Water Sampling Locations {(continued)

Sampling location

Firpose {ng ! Hew Commencs
teEeE TeE : Zamnling = e
- : well
C2ag } 20/ 1L-13E1 i Mo potential alcsrnats
! ¢ well{s) axist.

Area 13) No sample is approprldte;
Discharge from a single
point.

area (g) Mo, need for sample.
Previously identified well
30/11-7Q1 is properly
located for this purpose.

Area (7) No need for sample due to
area location.

Area (8) 30/11-20a2

Group 4
Shallow, gualified wells
up-gradient from high
density (= 1000 gad)
and special wastewater
discharge.

Area (1) 30/11-20E1 Alternate well needs static
water level measurements for
qualification.

Area (2) 30/11-18R1 No potential alternate
well (s) exist.

Area (3) 30/11-18Q1 No potential alternate
well({s) exist.

Area (4) No sample needed. Previously
identified sampling well
30/11-18L3 ig optimally
located. No alternate exists.

Area {5) 30/11-8N2 | No qualified well(s) exist

: in this location. No
alternative well(s) exist.

Area (8) 30/11-7R1 | Same as above. :

Area (7) No sample needed. Previously
identified well 30Q/11-7L3
will be utilized.

Area (8) 30/11-20HS% No potential alternate

well (5) exist.
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Table 5-4 Summary of Water Sampling Locations (continued)

! Sampling location l

Maw !

cing i Zomman
L

o1

ouroose CoF . .
ZancLing

weli

Group 3 : H

hallow gqualified wells {30/11-18KS
within area of medium
dersity (500 to 299 30/11-18H3
gad) waste discharge.

No alternate well(s) exist,

30/11-17n232 ! 30/11-7K2 Ho gualified well(s) exist.

30/11-18N1l [ No qualified well(s} exist

30/10~13Q1 | near these optimum locations.
30/11-18Cl
30/11-18B1

’1-"" - - - '-\

Group 6

Shallow gualified wells [30/11-17K1
within areas of low
density {1 to 499 gad) 30/11-8E2
wastewater discharge andg
wells necessary for water30/11-17p7 No alternate exists. Well
quality assessment in near nursery.

areas lacking data.

e 30/10-13L5 |No qualified shallow well
exists near this optimal
location. i
. Group 7
Deep gqualified wells, 30/‘10—13P2a No alternative gualified
not municipal wells  [30/11-17x2 30/11-843 |wells exist for this group.
and lacking water quality|30,/11-17p4 They were chosen for their
data, to be sampled. 30/11-18D2 location to complement
_: 30/11-18M1 existing data on deep wells
l 30/11-21E3 (primarily municipal).
e Group 8
- Surface water sampling 30/11-20Acb Los 0Osos Creek,
l locations. 30/11-17Fd Eto Creek.

qrdditional qualified wells used in analysis due to sampling error.

bSurface water sampling points are located by l0-acre quadrant within 40-acre tract,
labelled a,b,c,d counterclockwise beginning in the northeast guadrant.

v -

- B

T
¥
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Flgure 6-1 Trilinear Plot of Deep Groundwater, Los Osos Creek,
and Seawater

Street Well (7Nl). In particular, the analyses of samples
previously analyzed from the following wells showed distinct
differences: SCWC, Rodman No. 1 (24Cl); CSa9, 1l2th Street (18Hl):
CSA9, 10th Street (18Kl); and SCWC, No. 3, Los Olivos (18K3). A
further evaluation was necessary to explain these differences.

Since the wells along Los Osos Creek Valley draw water from
the alluvium and/or the Paso Robles Formation, which occurs near
ground surface in that area, it appeared that there may be a
uniform water quality of all groundwater in the Paso Robles

R P 7, st i - . . - i | . ) .
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Formation, An examination of the well logs for the five municipal
wells plotted on Figure 5~1 showed all of these wells to be perfor-
ated within the Paso Robles Formation. Certain of the other munici-
pal wells (18H1l, 18Kl, and 18K3) also appeared at first to be
cerforated in the Paso Robles Formation. An evaluation of the
detzliled electric logs IZrcom wells 18M1 and 1251 Zisclosad a nersis-
tent layer of clay zszds at fhe top of the Paso Robles Formaticn
sccurring between =lsvations minus 100 to minus 170, approximately.
The logs for wells 13HL, 18X1, and 18X2 indicare that all three
wells terminate above elevation minus 150, and are interpreted tc
e not perforated below upper top clay beds of the Paso Robles
Formation., Therefore, these wells draw their water from the
shallower older dune sand deposits.

Well 24Cl, however, extends to approximately elevation minus
300, a considerable distance below the apparent base of the clay-
oed layer. However, the top of the perforated zone is at approxi-
mately elevation minus 50, and therefore a considerable portion of
the perforated zone is within the older dune sand deposits. It is
possible, consequently, that this well is producing a large propor-
ticn of its total flow from the shallower deposits, and only a
smaller propertion from the Paso Robles Formation. This would
account for the difference in gquality for well 24Cl,

The remainder of the 40 groundwater samples obtained as part
of this study, and the surface water sample obtained from Eto
Creek, were studied to determine if any significant differences
could be observed. These water guality analyses are shown plotted
on Figure 5-2. As the figure shows, samples from shallow wells and
samples from deep wells are distributed within the same general
area of the trilinear plot, an area distinctively different from
that shown by the samples plotted on Figure 5-1. It appears
that the deep wells whose analyses are shown on Figure 5-2 are
wells which do not produce significant quantities of water from the
Paso Robles Formation. The distribution of analyses is greater
than that for the deep municipal wells shown on Figure 5-1, but the
limits of distribution of analyses define a characteristic area
significantly different than that shown on Figure 5-1 for deep
municipal wells and Los Osos Creek Valley groundwater.

Wells, 18J6 and 7Rl stand out as exceptions. These analyses
fit neither the characteristic area for Paso Robles Formation
groundwater nor the area for the shallower, older dune sand
deposits. These wells are sampling wells installed as part of this
project, and are only 25 to 30 feet deep. There is no explanation
apparent for these variations. It can only be surmised that some
unique, local conditions or some errors in sampling or analysis may
have occurred.
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Figure 5-2 Trilinear Plot of Shallow Groundwater,Non~-Paso Robles
Groundwater, and Eto Creek

Surface Water. The position of the analysis for Eto Creek
water within the shallow groundwater grouping on Figure 5-2 is not
surprising. An examination of the shallow groundwater contours on
Figure 4-1 shows that Eto Creek is an effluent creek, producing
much of its flow by discharge of shallow groundwater. Therefore,
it is to be expected that Eto Creek surface water would be similar
in composition to shallow groundwater in the area.
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Los Osos Creek surface water originates as runoff from Clark
Valley. The section of Los Osos Creek near the sampling peint, at
its intersection with Los Osos Valley Road, exhibits only intermit-
tent flow characteristics, and is dry throughout much of the year,
Tt appears, therefore, that Los Osos Creek is an influent stream,

0T - R PR . - B T - ni D B - 1 ] = e
axicwing percolation o surface waher INTO Lhe ailow LOLeDOELTS
h]

3
which overlie, and ars nydraulically connsctaé o, =he Dsgo Sosles
Formaticn below. The recharge to the Paso Robles Format:io Y
Oscs Creek water is further supported by the similaricvy in guali:
between this surface source, the Los Osos Creek Valley grourdwat
&= .

and the Paso Robles Formation groundwater considerably west o
creek.,

Classification of Water Quality

Utlizing the distinctive distribution limits of water gquality
as shown on Figures S5-1 and 5-2, groundwater and surface water
can be classified according to the balance of constituents shown.
For convenience, the distribution shown on Figure 5-1 is classified
as Type A water, and the distribution shown on Figure 5-2 is
classified as Type B water, From these analyses, a range of
values for each constituent was selected, and a typical value for
each constituent was established for each type of water. The range
of values and typical value for each constituent are shown in Table
5-5. In addition, typical values for seawater are also shown in
Table 5-5. Furthermore, the table presents a description of the
specific water analyses which comprise each type.

The typical analysis for each group represents approximately
a mid-point for the group of analyses for both cations and anions.
Using the typical analyses for Type A and Type B waters, a verbal
description is possible. As shown on Table 5-5, Type A water 1is
classified as magnesium-sodium bicarbonate water, while Type B
water is classified as sodium chloride water. Seawater is, of
course, classified as sodium chloride water, also,

Existing Water Quality Conditions

Using the results of water quality analyses, it is possible
to characterize water quality conditions in the study area with
regard to degradation of water quality. The following paragraphs

discuss the existing water quality conditions for both groundwater
and surface water.

Groundwater. A comparison of the water quality analyses
with the California Drinking Water Standards, shown in Table 5-1,
shows the water quality in the study area to be within the maximum
contaminant levels (MCLs) or recommended limits with the exception
of nitrate and total dissolved solids. Since both nitrate and
total dissolved solids can be expected to increase as a result of
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Table 5-6 Classification of Waters

Groundwater Seawater
Tnan TYEE A Tooe 3
! Range? | Tyoicai® | Range™ Twolcal® menzzalt
Il :
‘ !
Calcium 22 - 38 29 ; g - 33 a3 3.2
Magnesium 27 - 54 33 | 5 - 37 20 18.0
: |
Sodium and Peotassium 24 - 45 e 1 36 - 71 57 78.5
Chloride 16 - 38 25 26 - 72 51 90.6
Sulfate 3 - 21 11 2 - 23 12 i 5.1
Bigarbonate 57 - 74 64 22 - 54 37 ; 0.3
Classification Magnesium-sodium Sodium Chloride Sodium Chloride
Bicarbonate
(Mg«Na)HCO3 Naci NaCl
Description Los Osos Creek surface Eto Creek surface water,|Representative
water, Los 0Osos Creek shallow groundwater, and|of ocean water,
Valley groundwater, and | deep groundwater pumped |Morro Bay water,
deep groundwater from principally from older and sea spray.
the Paso Robles Forma- dune sand deposits. .
tion pumped principally Reference:
from municipal wells The water Ency-
b clopedia, 1970,
Takle 3-39.

/alues are percent milliequivalents per liter for total cations and total anions.

man's activities, it is important to further evaluate the possible
degradation to water quality resulting from these activities as
demonstrated by these constituents.

An analysis was made of recorded groundwater quality data
in an attempt to define trends in water quality variation. Although
the data generally show increases in nitrate and total dissolved
solids concentrations with time, none of the data sources were
sufficiently illustrative to present graphically.

Due to the wide variation and inconsistency among previously
recorded values for nitrate in the water quality analyses, only
those analyses obtained as part of the field sampling and analysis
program, performed during this study, were utilized in assessing
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nitrate contamination, Using these data, nitrate values for each
of the 40 groundwater samples were plotted on a map of the study
area, and appropriate contours on nitrate content in the shallow
groundwater were drawn. These are shown on Figure 5-3, Using
these contours, the study area was subdivided intoc the following
subareas: (1) less than 25 milligrams per liter (mg/l) nitrate, as
WCz; areas with nitrats conceantrations ranginu setween 25 2nd 4%
nG,/L nlitrate, a 3: and areas with nicrate concentrations
excess of 45 mg/l nitrate, as WC3. The areas depicted on Figurs
5-3 with nitrate levels above 25 mg/l, an aprroximate upper 1limisg
for background nitrate content, show a verv good correlation with
areas of urban develcpment in the study area. As would normally be
expected, it appears that nitrate levels in the shallow groundwater
increase with increased urban development, and are the highest near
the central portions of development. -

LT
s

Similarly, it may be expected that the total dissolved solids
content of the shallow groundwater would follow a similar pattern
of correlation with urban development. Contours on total dissolved
solids, also based on the 40 samples obtained as part of this
study, are shown on Figure 5-4., As in the case of nitrate, there
is a good correlation between higher values of total dissolved
solids in the shallow groundwater and urban development in the
study area. In fact, there appears to be a good correlation
between areal distribution of total dissolved solids and areal
distribution of nitrate in the study area.

To further evaluate the apparent correlation between total
dissolved solids and nitrate, a plot was made of the 40 groundwater
samples showing total dissolved solids plotted against nitrate
concentration. This plot is shown in Figure 5-5, At first inspec-
tion, the plotted points appear to be randomly scattered over the
graph. As a first assumption, it is reasonable to anticipate that,
if a correlation exists, the relationship would be linear. There-
fore, a simple linear regression was performed utilizing all 40
samples. As might be expected from the appearance of the plot, the
correlation coefficient for this analysis was very small, 0.004.

Inspection of the plot shows a wide range of total dissolved
solids values associated with several very low values of nitrate,.
Using the approximation of 25 mg/1l nitrate, as NO3, as the upper
limit of the background values for nitrate, and eliminating all
those samples with nitrates less than 25, a linear regression was
again performed. This analysis showed a correlation coefficient of
0.4, an improvement of two orders of magnitude, but still not
sufficiently high to indicate a definite useable relationship.

Further examination of the data showed three wells, 13L5,
18L4, and 13Ql, to have inordinately high values for total dissclved
solids and high values, but less than 50 mg/1, for nitrate, in
comparison with the remainder of the data. All three wells are
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Figure 5-6 Correlation Between Nitrate and Total Dissolved Solids

shallow sampling wells constructed as part of this investigation.
Wells 13L5 and 13Ql, however, are the two most westerly and most
near the ocean of any of the sampling wells constructed. Under the
assumption that these two wells, sampling the upper few feet of a
shallow groundwater table very near the sea coast, may be showing
an inordinately high value of TDS as a result of greater amounts of
sea spray mixing with the shallow groundwater, it was decided to
drop these two wells out of the data utilized for correlation
andalysis. Well 18L4, being further inland, was considered to show
no similar rationale for being eliminated from comparison with the
other remaining wells. The linear regression performed on data
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points with nitrate levels greater than or equal to 25 mg/l, but
eliminating wells 13L5 and 13Ql, showed a correlation coefficient
of 0.62. A correlation coefficient greater than 0.5 is commonly
considered to indicate a definite relationship between variables,
Although inconclusive, it appears from the analysis that there is a
correlation between total dissolved solids and nitrate concentra-
tions in shallow groundwater within the study area.

Similar actempts were made to corralate changes in nitrs
cecncentration with changes in other constitutents or Jrouns

cecnstituents. No other meaningful relationships, however, w
discovered.

Surface Water. Los Osos Creck water, being surface runoff
from Clark Valley, would not normally be expected to demonstrate
effects of man's activities in the study area. This is, in fact,
porne out by examination of the water gquality analysis from this
source. Total dissolved sclids content is in the low end of the
range of values for Los Osos Creek Valley groundwater, and the
nitrate concentration is less than 2 mg/l as NOj3.

The water quality characteristics for the Eto Creek surface
water sample are similar to those of shallow groundwater in the
vicinity, as expected. Total dissolved solids content is 253 mg/1l
and nitrate concentration is 3 mg/l as NO3. Although this creek
may be draining groundwater from an area which shows higher values
of nitrate and TDS and which may therefore contain wastewater
effluent, the shallow depth to groundwater would minimize the
aerobic conditions necessary to provide nitrification of nitrogen
in wastewater effluent percolating to the groundwater table.
Consequently, any such nitrogen would come out as nitrogen gas,
leaving the nitrate concentration of the water low. This aspect,
and other environmental conditions in this area affecting nitrate
content are further discussed in Chapter 6.

In general, therefore, based on the two surface water samples
analyzed, the existing surface water guality conditions do not
indicate any degradation. Although surface water is not used for
potable supplies in the study area, the importance of surface water
quality conditions to this study lies in the fact that surface
water provides a significant source of recharge to the Paso Robles
Formation aquifers along Los Osos Creek.
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CHAPTER 6

WASTE DISCHARGE CHARACTERISTICS

review 21 The number, ynes and Tharacoaristics of waste
discharges in the study aresa i3 25580 rtial £o full evaluation of
gast, present, and Zuture water Jguallty problems., wWastewater

contains many constituents that can.cause adverse health effects or
produce other water quality problems. The material in this chapter,
however, will focus mainly on nitrate. This contaminant has

been detected in many wells in the area and has caused concern oh
the part of area residents. Although nitrate is the principal
contaminant under investigation, other water quality parameters

are discussed as they pertain to present or potential water

quality problems in the study area.

Waste discharges can be conveniently grouped into two types:
point sources and non-point sources. Point sources are those
where the waste stream can be conveniently collected for treat-—
ment, storage, and disposal. In the study area, discharges from
1nd1v1dual septic tank systems and community systems are the
principal point sources. Non-point sources {sometimes termed
diffuse sources) are those where collection and treatment would
be difficult or impossible to implement., Runoff from urban and
nonurban areas and leached irrigation waters are the main non-point
discharges in the Los Osos-Baywood Park area. Both point sources
and non-point sources will be evaluated in this chapter.

APPLICABLE WASTEWATER REGULATIONS

Wastewater must be disposed of or reused in a manner that will
protect public health, maintain surface water and groundwater
quality consistent with its beneficial uses, prevent nuisance in
the vicinity of the disposal area, and comply with specific local,
state, and federal requirements. These conditions determine the
degree and often the type of treatment which must be provided prior
to disposal or reuse. Applicable federal, state, and county
regulatlons and pollc1es are summarized below,

Federal Requirements

Federal law is aimed principally at treatment facilities
serving sewered communities rather than at individual septic tank
systems. A national program of water gquality control was estab-
lished by the Federal Water Quality Control Act of 1965. This

*s
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act requires establishment of quality standards for interstate
waters, review of such standards by the (then) Water Pollution
Control Administration and the Department of Health, Education

and Welfare, and adoption of the standards by state water pollution

control agencies. The act, which was amended as recently as

1377, 13 now administered 5v zhe U.3., Environmenta. Srotschion
Agency {USEPA!., The zseneral cbiective, as stated in che 13572
amendments (2L 92-500}, is the restoraticn and maintenance of

"the chemical, physical and biclogical integrity of the nation's
waters.," :

With the passage of the Federal Water Pollution Control Act
Amendments of 1972 (PL 92-500), in the absence of more stringent
state-imposed receiving-water gquality requirements, regulation
of wastewater discharges was established on the basis of effluent
limitation. For any wastewater disposal or project involving
publicly owned treatment works, state and federal guidelines
require evaluation of alternative wastewater management technolo-

gies as outlined in 40 CFR, 35.917-1(d)(5), best practicable waste

treatment. In February 1976, USEPA published revised criteria for
best practicable waste treatment. Publicly-owned treatment works
must comply with these criteria by July 1, 1983. The criteria

state that three alternative techniques for waste treatment manage-

ment must be considered by applicants for construction grant funds:
(1) treatment and discharge into navigable waters, (2) land appli-
cation and utilization practices, and (3) reuse of treated waste-

water. An alternative is "best practicable" if it is determined to

be cost effective and if it will meet the criteria set forth by
USEPA.

For publicly-owned treatment works which discharge to surface
water, secondary treatment is required as a minimum. Requirements
for additional treatment, or alternative management techniques,
will depend on several factors, including availability of cost-
effective technology, economic burden, and the specific character-
istics of the receiving water body.

For land application or irrigation reuse techniques, treatment
requirements are based on the impact of effluent on groundwater
resources. In situations where the groundwater is used for
drinking water supply, the groundwater resulting from the land
application of wastewater must meet the following criteria:

1. The maximum contaminent levels for inorganic chemicals
. and organic chemicals in the National Interim Primary
Drinking Water Regqulations (or any later revisions to
these regulations) should not be exceeded except where
levels in the native groundwater are already higher. 1In
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waste Discharge Characteristics 33

those cases, there should not be an increase in the
concentration of that parameter due to land application
of wastewater.

2. The maximum microbiological contaminant levels specified
in the National Interim Primary Drinking Water Regulations
ghculd not be exceeded in cases where the groundwatszr is
used withcout disinfaction.,

The JSEPA National Interim Primary Drinking Water Standards,
presented in Table 6~1, establish limits on the bacteriological,
physical, and chemical gquality of water supplies, and establish
limits on radiocactivity and pesticide content.

State Requirements

The Porter-Cologne Water Quality Control Act, as amended, forms
the basis of state requirements for water quality control. Under
the Porter-Cologne Act, regulation of sources of water pollution
starts with the adoption of a water quality control plan, or basin
plan, by the regional board. The basin plan, which prescribes
water quality for the study area of this project was adopted by
the California Regicnal Water Quality Control Board, Central
Coastal Region, one of the nine such regional boards established
within the State of California, under the general guidance and
authority of the State Water Resources Control Board. In water
quality control plans, regional boards are required to establish
water quality objectives necessary to protect the beneficial uses
of receiving water, including groundwater, and to describe
implementation programs by publiec and private agencies necessary
to achieve objectives.

Specific requirements with respect to the gquality of treated
wastewater and its effect on the quality of receiving water, both
surface water and groundwater, are established by the regional
board for each discharge or water reuse. State waste discharge
requirements are established under coopérative agreement with
USEPA according to the National Pollutant Discharge Elimination
System (NPDES). To ensure compliance with discharge requirements,
the regional boards establish monitoring and reporting programs
for both effluent and receiving water. The regional boards also
establish long-range objectives and policies, act upon applications
for federal and state Clean Water Grants, and enforce regquirements
through orders and court action, when necessary.

Coastal Commission and County Requirements

Although the state has the authority under the Porter-Cologne
Act to directly impose regulations on design, construction, and
maintenance of individual waste treatment and disposal systems
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6-4& Pnase 1 Water Quality Management Study

Table 6-1 Groundwater Quality Objectives for Use as a Public Drinking Supply

Maximum contaminant level, mg/l
unless otherwise noted :l
EPA Manual for EPA Natiocnal
contaminant evaluating public inperim primary :
; Arinking water ! olriaking water l
| zuoplias o : standards
Chemical contaminants
Arsanic (As} 2.1 0,35
Barium !(Ba} 1.0 1.0
Cadmium {Cd) 0.010 0.010
Chloride (Cl) 250 -
Chromium (Cr) .05 0.05
Copper {Cu) 1.0 -
Cyanide {(CHN} 0.2 -
Fluoride (F)
50.0-53.7F% 1.8 2.4 "
53.8-58.13 1.7 2.2 -
58.4-63.8 1.5 2.0
63.9-70.6 1.4 1.8
70.7-79.2 1.2 1.6
79.3-90.5 1.1 1.4 )
Foaming agents as Methylene Blue Active B
Substances 0.5 -
Iron {Fe} 0.3 - l
Lead {Pb) .05 0.05
Manganese (Mn) 0.05 - ’
Mercury (Hg) 0.005 0.002 P
Nitrate-nitrogen 1a.0 10.0
Organics - Carbon Absorbable
CCE-m 0.3 -
CAE-m 1.5 -
Selaenium (Se) 0.01 0.01
Silver (ag) 0.05 0.05 i}
Sodium (Na) 270 -
Sulfate (S04) 250 -
Zinc (2n) 5 -
Radicactivity b
Gross alpha activity, pCi/l 1 -
Gross beta activity, pci/l 10° - l
Pesticides
Aldrin 0.01 _ -
Aldrin and dieldrin 0.01 -
Chlordane 0,01 -
DDT 0.01 - l
Endrin N 0.003 0.0002
Heptachlor 0,02 - -
Heptachlor epoxide 0.02 -
; Heptachlor and heptachlor epoxide 0.02 - | ]
i Lindane G.1 0.004 8
: Methoxychlor 4 0.5 0.1
! Organophosphate and carbamate insecticides 0.1 -
: Toxaphene 0.1 0.005
Chlorophenols
2,4-D 1.0 0.1
2,4,5-7 0.00% - ;
2,4,5=TP 0.2 0.0l :

%annual average of maximum daily air temperature.

bOr Radium 226 - 1 pCi/l when the gross activity is greater than 1 pCi/l but less than
10 pCi/l,

Sor strontium 90 - 10 pCi/l when gross beta activity, after the Potassium 40 activity
has been subtracted, is greater than 10 pCi/l but less than 100 pCi/l.

Expressed in terms of parathion equivalent cholinesterase inhibition.

d
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(septic tanks and leach fields), it has generally permitted county
authorities to undertake this task. Only in situations where
severe public health hazards have occurred due to septic tank
failures and where county authorities have failed te take
appropriate corrective measures, has the state steppred in and
imposed diresat controlz.

Since the study area is located within the coastal zone,
installations of septic systems in the study area fall under the
Jurisdiction of the Coastal Commission and are regulated by the
Coastal Commission Guidelines and the appropriate County Code. 1In
all cases, the more restrictive of these requirements apply. The
applicablie porticns of these documents are excerpted below.

Central California Coastal Commission Guidelines. This
section presents excerpts from the current Coastal Commission guide-
lines, and a proposed revision to the guidelines which may be in
effect soon after publication of this report:

SEPTIC TANKS (PRC Sections 30230, 30231, 30240)

Septic tanks are an issue in the entire area, especially
in areas of high groundwater, and are related to water
quality.

Guideline;:

1. The attached (see attachment 1) adopted Septic Tank
Conditions shall be used for single family residences
in the areas where (1) depth to groundwater is less
than ten feet, or (2) the proposed building site
lies adjacent to or within close proximity to the
bayfront and the likelihood for surface or subsur-
face water quality degradation is determined by

staff to require a specially designed septic
system.

ATTACHMENT 1, (adopted April 1, 1977)

SEPTIC TANK CONDITIONS

l) SEPTIC TANK: A minimum 1000 gallon capacity septic
tank shall be used. This tank shall be divided into
at least two compartments, with the primary chamber
providing from 1/2 to 2/3 of the total tank volume.
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DISPOSAL FIELD EXCAVATIONS: The disposal field
excavations shall consist of two separate trenches,
or sets of trenches, each with the following dimen-
sions: width - maximum two (2) feet; sidewall depth -
minimum two (2) feet; trench bottom area - minimum
saventy {(70) square feet per cedroom. These crencnes
should pbe placed as far apart as practical, out in

no instance closer than four (4} feet from one
ancther.

DISPOSAL PIPES: The disposal pipes shall be split
into two separate disposal fields and provided with
a change-over valve to allow the use of thé separate
disposal fields in alternate years. These disposal
pipes shall be placed over a minimum of eighteen
(18) inches of crushed rock/ an additional six (6)
inches of crushed rock shall be placed over the
disposal pipes. This crushed rock shall be no
coarser than 1/2" x 1/2".

DISPOSAL FIELD FILTER: To prevent the infiltration
of fine Baywood sands into the disposal fields, a
permanent filter shall be placed over the rock fill
utilized in the disposal field excavations, but
shall not extend down the side-walls of the excava-
tions. This filter may consist of gravel and sand
placed in graded layers, a permeable synthetic
fabric¢, or other suitable material of similar
durability as approved by the County Building
Department.

GROUNDWATER SEPARATION: A minimum of five (5) feet
separation between the bottom of the disposal field
excavations and the groundwater shall be maintained
at all times. This minimum separation shall not be
achieved through the use of any £fill material or
otherwise artifically created.

To determine the five (5) feet separation, measure-
ments shall be taken until the groundwater elevation
stabilizes in the test boring. Test borings shall
be of a small diameter (not to exceed 12 inches) and
located in the proposed disposal field site. (Refer
to staff for specific methodology.)

INSPECTION RISERS: The septic tank shall be provided

with a riser over the primary chamber and shall
extend to or above the finished grade to allow
adequate inspection and periodic maintenance of the
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septic tank. The riser shall exceed the diameter of
the septic tank chamber 1lid by at least eight (8)
inches, but in no instance to less than twenty {(20)
inches in diameter. The manhole cover over the
riser shall be bolted down, locked or otherwise
secursd t2 prevent its =2asvy remcval.

7 DIAGRAM AND PLOT PLAN: Prior to the installation o
the septic svstem the applicant shall submiz to the
Executive Director a diagram and plot plan <f the
septic system indicating the location and dimensions
of all elements of the system, including the septic
tank, risers, disposal field excavations, change-gver
valve, and the disposal pipes; a copy of these plans
shall be transmitted with the ownership of the
residence.

3) CERTIFICATION OF INSTALLATION: Prior to cccupancy
of the residence, the applicant shall certify in
writing to the Executive Director that the septic
system has been installed in accordance with the
design standards set forth in the above conditions
and that the groundwater level is at least five {5)
feet below the bottom of the leach field excavations,
This certification shall be in the form of a
Certificate of Occupancy issued by the County
Building Department or a letter from the applicant's
registered civil engineer.

9) SEWER CONTRACT: Prior to occupancy of the residence,
the applicant shall submit to the Executive Director
evidence of a contract with a certified septic
service contractor providing for the regular inspec-
tion of the septic tank, switching of the disposal
field change-over valve on an annual basis, and the
periodic servicing or pumping ocut of the septic tank
as necessary. This contract shall extend for a
minimum of five (5) years,

'
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PROPOSED REVISION

The following revision to Guideline 1., above, has been
proposed and may be 1ln effect soon after publication of
this report: :

i
\“‘

-
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1. New development shall meet the septic tank require-
ments of the Regional Water Quality Control Board
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(RWQCB). Current RWQCB standards specify that depth
to bedrock or other impervious material should be
greater than eight feet and depth to groundwater
should be greater than 10 feet at all times.
Separation between the bottom cf the disposal field
and the groundwater level shall te z minimum

of five Izet. In those areas of the community with
Rnown high water groundwater levels, a plezometer
¥ead:ng (plus the possible requirement of the drilling

of additional piezometers within the proposed leach
trenches or field area) shall be drilled and read b

a qualified engineer or soils specialist. The '
piezometer(s) shall establish that an adequate

separation between the bottom of the disposal field
excavation and the groundwater wi:} shall be main-
tained at all times. Additionally, within areas of
high groundwater levels, the piezometer(sS) shall be

read at weekly intervals at the last half of the
wet season (February through April).

If a high groundwater level is established, the use
of alternative methods of onsite wastewater disposal
(alternative wastewater disposal systems) shall be
investigated and allowed, if the proposed alternative
wastewater disposal system can adequately demonstrate

that the proposed system will not degrade or other-
wise have an adverse effect on the groundwater or
other biological systems (such as the estuarine
system of Morro Bay). In addition, the chosen
alternative wastewater disposal system shall not
create a public hazard, health or safety problem.

Until the County approves and Coastal Commission
certifies the Local Coastal Program, development

shall meet the requirements of the Coastal Commission
adopted septic system conditions/technical design

criteria. Specific criteria/standards shall be
consistent with the Coastal Commission septic system

conditions and the criteria/design standards shall
be developed in a Phase 111 task. The Phase II1

standards shall require equal or greater standards
of performance and technical design criteria as the
Commission's present standards and may also identify

mechanisms and areas where adequate groundwater

. Separatation can be achieved through grade modifica-

tion of lots so long as such modifications do not
conflict with the building height and setback
standards of the LUP,
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San Luis Obispo County Code. The following are excerpts from the
- current County Code, applicable to this study:

19.24.010 Adopted. That certain plumbing code known
and designated as the "Uniform Plumbing Code, 1973
adition,” which code is oromulgated ané gublizhsd 2y cha
International Asscclation ¢f Piumbing and Mechaniacal
Officials, 5032 &Alhambra Avenue, Los Angeles, California,
30032, and the "Manual of Septic-Tank Practice," pub-
lished by the U.S. Department of Health, Education and
Welfare, are adopted by reference with the same force
and effect as if fully set forth, except as otherwise
provided herein.

In such cases where the Uniform Plumbing Code and
Manual of Septic-Tank Practice provide conflicting
standards or regulations, the more restrictive shall
apply. (Ord. 1509 S2(part), 1975}.

19.24.011 Section 1001 Amended. Section 1001 of
the Uniform Plumbing Code is amended by adding the
following sentence:

"Water transported to a building site shall be
deemed adequate only if approved as to source, transpor-
tation method and on-site storage by the County Health
Department." (Ord. 1509 82 (part), 1975).

19.24.012 Additional Standards and Replaced Systems —
Definitions:

{a) "Leaching system or area" means that area in
which treated wastewater is disposed of maimly
by soil infiltration, or more specifically the
lowest point of the leaching trench or seepage
pit.

L "r’ b, n ' o d L . ! H . ey ot
. o N e b R u, e i - -, . R el

(b) "Septic system" means any combination of septic
tanks and leaching systems or area.

e ¥

(c) "Septic tanks” means multichambered tanks which
separate solids from wastewater by sedimenta-
tion and flotation to prepare wastewater for
soil infiltration to leaching systems or
area.

19.24.013 Additional Standards - New or Enlarged
Systems: The following standards regarding any new or
enlarged septic system shall be met in addition to those
prescribed by the Uniform Plumbing Code and the Manual
of Septic Tank Practices.

5" [
5" . Vo L
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{a)

)

(c)

(d)

(e)

(£}

(g}

(h)

(1)

Except where exempted by the building official
for sandy soil areas, percolation tests shall

be provided for all lots less than one acre in
size,

Where a percolation test ‘s
three zercoliation test ho

of zhree
tor any lz2ach area.

4 percolation rate of petween 0 to 30 minutes
per inch of fall is sufficient to permit
individual sewage disposal systems using leach
lines. Percolation rates of more than 30
minutes per inch of fall may be approved
provided the system is designed and certified
to work by a registered engineer.

A minimum leaching area of 125 square feet per
bedroom shall be provided.

Existing lots of record as of the effective
date of this ordinance which are served by an
individual on-site well may be approved for a
septic system only if the parcel has an area of
one acre or more.,

Except as provided by Section 19.04.190 any
person installing a septic system shall hold a
current state license to perform such work.

Septic or leaching systems installed on slopes
of 20 percent or more shall be designed, and
installation certified to, by a registered
engineer. Design shall minimize grading
disruption associated with access for installa~
tion and maintenance.

Unless it is an approved system designed by a
registered engineer, a minimum distance of 8
feet shall be maintained from the bottom of
leaching systems to bedrock or impermeable
Strata. This distance shall be verified by
test borings where required by the Building
Official pursuant to the Uniform Plumbing
Code. : : ‘

Depth from the bottom of the leach area to the
water table shall be greater than 5 feet at all
times during the year. The Building Official
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shall utilize available information or require
an Engineer's design and certification in cases
where seasonal fluctuation of groundwater

may reduce the minimum separation to less than
8 feet. '

Sizxzty cavs after the eifective datz of zhis
ordinance, 2ll new septic systems instaliled
shall include a monitoring and access port of
at least six (8) inches in diameter extended
from the top of the septic tank to the finished
grade or above. Such port shall include a
non-vented but detachable cap to allow inspec-
tion and pumping access.

[N
~—

(k}  Within any domestic reservoir watershed, as
indicated on Exhibit "C" attached, all systems
shall be located on parcels with a minimum of
2-1/2 acres. WNo land within a horizontal
distance of 200 feet from the reservoir
impoundment, as determined by the spillway
elevation, shall qualify for computing parcel
size or for septic system siting.

19.24.014 Replaced Systems: Where an existing
septic system has failed and where a replaced system
cannot be installed to meet the criteria set out in
Section 19.24.013, the Building Official may approve a
replacement septic system which meets all of the
following minimum standards:

{a) The system 1s designed by a registered engineer.

{b) The proposed system carries the approval of
the County Health Department.

(c) The installation of the approved system is
inspected and certified by the design engineer.

19.24.01l5 Relief From Provisions of Sections
19.24.013 and 19.24.014: TIf any applicant for a permit
to install or replace a septic system, or any portion
thereof, feels himself aggrieved by any of the provisions
of Sections 19.24.013 or 19.24.014 or by the administra-
tion of said sections by the officials responsible
therefore, he may appeal said matter to the Board of
Supervisors by orally advising the responsible official
that he is thereby aggrieved which official shall then
prepare a written statement of the grievance which the
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applicant shall sign. In the event of immediate health
hazard, determined by the health officer, said official
shall then present the matter to the Board of Supervisors
for its determination at its regular meeting next
following said advice; otherwise the normal appeal
rrocess shall apply.

The Board of Supervisors shall have authority :to
relieve or excuge any applicant from any or all of the
requirements of Sections 19.24.013 and 19.24.014. Aany
decision of the Board of Supervisors on such an appeal
shall be final.

WASTEWATER TREATMENT AND DISPOSAL FACILITIES

There are no municipal sewerage systems in the Los 0Osos-Baywood
Park area, although there are community collection systems for the
Vista de Oro and Bay@%idge Estates subdivisions. A small amount of
the wastewater discharged to subsurface leach fields may be used by
vegetation, however, nearly all of the wastewater discharged in the
study area eventually reaches the groundwater table.

Inventory of Waste Dischargers

To a large extent, the contaminants contained in the raw
wastewater are removed before the water reaches the main ground-
water body. Passage through soil is an excellent wastewater
treatment process. Particulate matter is removed by filtration,
organic material is degraded by scil bacteria, and adsorbable
constituents adhere to negatively-charged soil particles. One
contaminant, however, which may travel a long distance through soil
without significant removal is nitrate. High nitrate levels have
often been found in groundwater where a high density of septic tank
systems, fertilized irrigated agriculture, or land disposal of
wastewater exist above the groundwater table.

As part of this study, an inventory of wastewater treatment
and disposal facilities, and waste dischargers in the study area
was prepared by the County Engineering Department. This inventory
is presented in Volume II, Appendix IV.

Septic System Failures

As a result of the above-normal precipitation during the winter
of 1982/1983, several locations within the Baywood Park community
in the study area experienced local flooding and high groundwater
levels. Rainfall during this winter priod, through February 1983
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was reported to be 183 percent of normal annual precipitation. The
resulting high groundwater levels caused a number of septic system
leach fields to be drowned out, creating inconveniences to the
affected residents, as well as a potential health hazard. In
response to this sitvation, the County Engineering Department

Presentad g repert o the Beard of Superviscrs on March 14, 183Z%,
entlizled "Dralnage Zyobklems in Los Ssos Area.," The £31) text of
the raport is included in Volume II, Appendix IV. This section

presents a summary of the septic system failures reported.

Properties on both sides of Pasoc Robles Avenue, between 1i5th
Street and 18th Street, have experienced problems. Both surface
drainage problems and drowning out of septic tank leach fields have
occurred, and at least 15 homes have been flooded.

At the intersection of 8th Street and El Moro Avenue, properties
have experienced surface drainage problems and drowning out of
septic tank leach fields. &t least two homes have been flooded.

Properties along Los Olivos Avenue, between llth Street and
12th Street, particularly in the vicinity of the property at 1173
Los Olivos Avenue and the next three properties west of this
address, have experienced problems. Although the problems are
related to high groundwater levels, the number of properties
flooded and the number of septic tank leach fields that have been
drowned out, if any, are not reported.

In the vicinity of Don Avenue and Mitchell Drive, at least
one home has been flooded. The report does not indicate if drowning
out of septic tank leach fields has occurred.

At the intersection of Pecho Road and Grove Street, two septic

tank leach fields have been drowned out, although no homes have
been flooded.

Three possible solutions tc the high groundwater conditions
causing leach field failure are presented: (1) subdrainage system;
(2) conventional sewering of the areas; and (3) cdyersion from
leach fields to pressure-mound systems. The report does not
recommend that the County take any action at this time, but
suggests that the County await completion of Phase II, the evalua-
tion of alternatives, of the on-going facilities planning study.

-~

FIELD SAMPLING PROGRAM

Some information on wastewater quantity and gquality from
various local sources was available from the Central Coastal
Regional Water Quality Control Board. To augment this information,
a field sampling program was conducted to obtain wastewater gquality
analyses to help characterize wastewater in the study area.
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The rationale and method of selection of sampling points,
location of sources, and compositing of samples is presented in
the Field Sampling and Analysis Program, included in Volume II
as Appendix V. The method of sampling, method of analysis and

results of wastewater analyses, as provided by the County, are
cresented {in Volume II, Apcendix IX.

WASTEWATER CHARACTERISTICS AND WASTE LOADINGS

Based on results of the sampling program, data from the ragional
board, and information from the technical literature, calculations
and estimates of wastewater characteristics and loadings have been
made for the Los Osos-Baywood Park area. Wastewater characteristics
of interest include flow, BODg , suspended solids, and nitrogen
concentrations. Nitrogen loadings for water percolating to the
groundwater are presented,

Wastewater Characterization

Presented in Table 6-2 are typical concentrations for septic
tank_effluent and assumed concentrations of three constituents for
septic tank leachate in the Los Osos-Baywood Park area.l:2r3,4,5,6

Table 6-2 Composition of Septic Tank Effluent

Concentration, mg/la
Constituent Assumed for
Hanseal Brown Dudley Biggar Popkin Feth study area
30D, 140=175 - - - - - 150
Total organic carbon - 95 - - - - 100
Suspended solids 45-65 - - - - - 50
Ammonia-nitrogen 30-60 25 is 25 25 - -
Organic-nitrogen - 7 10 10 [3 - -
Nitrite-nitrogen - 0.05 0.5 0.003 0.0l - -
Nitrate-nitrogen 1 0.24 0.5 0.15 0.2 - -
Total nitrogen 50-60 32 45 35 31 20-40 -
Tctal phosphorus - - 25 - - T-14 -
Phosphate-phosphorus - B - 20 - -
Fecal coliforms, MPN P
per 100 ml - 1.1x10 - - - - -

éExcept where noted
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Waste Discharge Characteristics

Table 6-3 presents wastewater analyses from the six sources sampled
during this study, and the average or assumed values deemed to be
representative of septic tank effluent in the study area.

R

| | Dazsy Hill P | avaraze or
H [ . a T Willlams | . .
A . 3 i land 3uanny Qaks | Sunnyside | Vallev . . 1 Willacge Assumed
menstituent i deptic Tank | Mobil Home schooid Liguer Brotners Mall Yalue Ear
) e Market - -
Area 35-T Tarks 3zudy Ares
'_ Total Filtrable Residue ;
at 180 dagrees C 87 i 368 475 601 337 508 313
Zalcium 21,8 ) 18.2 25.3 21.1 23.8 17.2 21,2
St Magnesium 36.3 16.7 20.3 14.7 16.3 26.2 21,8
“ Sulfate 58 30 17.2 24.2 9.8 72 35,2
Copper 0.025 0.160 Q0.335 Q0,015 0,173 0.600 0.21
. Zing 0.365 £.270 1.587 0.050 | C.445 0.772 4,382
) Tetail Hardness as CaCO3 204 1L 147 113 12a 151 143
o Manganese 0.117 0.150 0.427 0.012 0.037 L1238 C.145
) Sodium 139.0 79.5 61 123 54.5 83.5 20,1
l Potassium 26,5 14.5 22 19.5 22.0 0 25.8
B Iran 0.540 1.92 26.6 0.183 1.965 3.197 5,73
et Specific Conductance
at 25 degrees C
. 1091 643 1050 871 637 1158 909
- Carbonates as CaCo 0 o Q a 0 Q 0
= Bicarbonates as Ca&O 377 217 438 228 244 292 299
WIr Total Alkalinity as
Caco 377 217 438 228 244 292 299
- Chloriae 31.1 51.1 91 71.6 79.9 96.4 78.5
' Foaming Agent (MBAS) 2.0 1.4 0.4 0.4 1.6 24 5.0
Hydroxide Alkalinity
[ as CaCO3 o o] G 0 Q [y 3
Hitrate a5 N 1,08 0.50 1.77 2.11 2.76 2.22 1.41
Nitrate as NC, 4,78 2.22 7.83 9,135 3.37 9.83 A.23
: Witrite as N <.001 <.001 <.001 2,14 | .0075 <.003 2,38
Mitrite as MO, <.003 < ,003 <,003 7.03 | ©.025 < ,016 1.20b
0 Ammonia as N 35.2 27.8 71.4 1.46 25.5 52.5 27.0b
i Ammonia as MHg 42.6 33.7 87.1 1.78 31.1 64.1 SS.Ob
Total Nitrogen as N 62.7 28.7 357.5 2,95 36.31 79.53 42
'f Total Chemical QOxygen
i Demand 1937 219 5709 22 531 2903 1899b
Total Phosphorus as P 6.89 250 4.50 10.19 3.126 5,045 6.0
Biochemical Oxygen
Demand BOD - - - - - - 150
Total Organi¢ Carbeon - - - - - - ) 100°
Suspended Solids - - - - - - 50°
Fecal Coliform,
MPN/LOC ml. 2240 2240 2240 2240 2240 2240 2240
“%values in milligrams per liter unless otherwise noted.
b .

Average of five samples, excluding Sunnyside School.
“assumed value based on Table 6-2.

Samj.le taken from septic tank influent, not effluent, resulting
i hign values for total nitrogen and other constituents.
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Nitrogen in septic tank effluent is in the organic and ammonia
form. Organic nitrogen is transformed to ammonia in the soil, and
this, together with the ammonia initially present in the wastewater,

is transformed tc nitrate.

Wastewater Quali+w

For ccmpariscon with groundwater and surface water guality in

the planning area, a trilinear plot of wastewater quality was

prepared and is shown in Figure 6~1. As the figure shows, all

LEGEND
I. RESIDENTIAL WASTEWATER
AREA 88T

2. DAISY HILL AND SUNNY DAKS
MOBILE HOME PARKS

<0 A wd
AVAVAVAVAVAVA
WANAVAVAVAV.Y. VAN . .
WAVAVAVAVAVAVVANER A

; AVAVAVAVAVAVA
WAVAVAVAVAVAVAVAVAVAY Y AVATAVAVAVAYATAY

PERCENT OF meq/t

) Fiquré 8-1 Trilinear Plot of Wastewater Quality
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wastewater samples plot within a well-defined area. This allows

characterization of wastewater gquality in a manner similar to that

used for water quality. Table 6~-4 presents the wastewater classi-

fication from this analysis, Wastewater for all sources can

Se constdered 3 3odium zicarkonats watsr with total dissclved

solids of approuinaczly 330 ng,sl and fotal niifroge '
L

mg/1l as N.

Table 6-4 Classitication of Wastewater

Wastewater
Item a a
Range Typical
calcium ' ‘ 9 - 23 16
Magnesium . 13 - 32 22
Sodium and Potassium . 51 - 73 62
Chloride 20 = 32 27
Sulfate 3 - 16 ]
Bicarbonate . 57 - 71 65
Classification Seodium Bicarbonate
NaHCO3
Description Composite residential wastewater; composite sample
from Daisy Hill and Sunny Qaks Mobil Home Parks;
and samples from Sunnyside School, valley Liquor,
Williams Brothers Market, and village Mall.

a s : . . .
Yalues are percent milliequivalents per liter for total cations and total anions.

Domestic Wastewater

Essentially all the nitrate from septic tank effluent will
eventually percolate downward with the wastewater. A small amount
might be utilized as fertilizer by vegetation, but on an overall
basis, this is likely to be only a small percentage of the total.
Denitrification, or conversion of nitrate to nitrogen gas, is
another possible reaction that would limit nitrate leaching.
Denitrification does not occur under the aerobic conditions
essential to a properly functioning leach field.

For the purposes of this report, it is assumed that all of the
nitrogen leaving the septic tank will eventually reach the ground-
water table. Based on the wastewater inventory presented in Volume
II, Appendix 1V, the current wastewater flow from residential areas
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and schools in the study area is 851,700 gallons per day. Applying
the average concentration of nitrogen of 42 mg/l from Table 6-3,
results in an annual loading of 109,100 pounds of nitrogen perco-
lating to the groundwater table from residential and school areas.
The cotal area of residential and schocl develeopment 3 1.770
acrzs. The unit -cading of nitrogen in vesidanti
areas, therefore, Ls 42 pounds per acre per vesar,

significant zmount of nitrogen loading for the planning area. If
all of this nitrogen is converted to nitrate, this source would te
sufficient, by itself, to account for the high nitrate content of
the shallow groundwater.
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Landscape Irrigation Return Water

No information is available to quantify the nitrogen load
resulting from percolation of return water from landscape irriga-
tion. It can be assumed, however, that landscape irrigation return
water from both residential and commerc¢ial areas is an important
contributor of nitrogen to the ground. The surface soil predomi-
nant in the planning area, the Baywood Fine Sand, is highly perme-
able and generally low in organic content and water holding
capacity. To maintain a lawn in a healthy state requires frequent
and ample applications of both water and fertilizer, Due to the
high soil permeability, much of the applied fertilizer, which is
normally high in nitrogen content, no doubt enters the ground,
combining with the leachate from irrigation, to percolate to the
groundwater tabkle. Consequently, this non-point source of waste-
water may be a significant contributor to nitrate contamination of
the groundwater.

Commercial Wastewater

The approximately 26 commercial establishments in Los Osos-
Baywood Park produce a total wastewater flow of 72,000 gallons per
day, with constituent concentrations assumed equal to those
produced by domestic systems. This results in an annual loading of
9,200 pounds of nitrogen entering the groundwater from these
sources. Commercial establishments occupy approximately 70 acres.
in the study area, based on the waste inventory in Volume II,
Appendix IV. The unit loading of nitrogen in commercial areas,
therefore, is 131 pounds per acre per year. Although the unit
loading of nitrogen is more than double that of domestic waste~
water, the total acreage of commercial areas is only four percent
of the total residential acreage. Therefore, even if all the
nitrogen from these point sources were converted to nitrate and
percolated to the groundwater table, the total impact of these
sources would be much less significant in causing groundwater
quality degradation than domestic wastewater. As point sources,
however, these discharges may have serious local impacts.
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Agricultural Sources

Agricultural wastewater includes both wastes and leached
irrigation water. Nitrogen leached from fertilized cropland
reprasents a major nitrdgen loading and is difficult to estimate.

The amcunt 2f nizrogen Irom :this non-point scurce Tnat entars the
er_Paw*tav 15 a Zunction of three parameters: (1) tTne land area

to wnich agricultural fertilizer is applied; (2) the amount of
fertilizer applied per acre; and (3} the fraction of applied
nitrogen that is leached downward. County and state land-use maps
and aerial photographs were reviewed to permit estimates to be made
of agricultural acreages in the study area, These estimates are
presented in Volume II, Appendix III, and includée irrigated pasture.

The total area devoted to agriculture in the study area is
2,070 acres. Only 327 acres are irrigated, and this includes
approximately 15 acres devoted to the cemetary located east of Los
Csos Creek. Total applied water for irrigation is 1,070 acre-feet
per year, or approxlmately 0.5 acre-feet per year per acre.
Assuming a 60 percent irrigation efficiency, the unit irrigation
return flow percolating to the groundwater table is, therefore, 0.2
acre-feet per acre per year.

The only agricultural areas within the planning area are those
within the Los Osos Creek valley. Total agricultural area within
this valley is approximately 475 acres. Thus, the total agri-
cultural return flow reaching the groundwater, assuming all of this
area is irrigated, is 95 acre-feet per year.

Typically, the nitrogen uptake from crops is approximately 180
pounds per acre per year.’/ It is common practice for fertilizer
to be applied at rates up to 200 percent of the actual crop uptake
requirements. For purposes of this study, it is assumed that
fertilizer application is approximately 150 percent of crop uptake,
and therefore approximately 90 pounds per acre per year of unused
nitrogen exists in the shallow soil water, It is estimated that
approximately 50 percent of this total nitrogen is lost by denitri-
tfication, resulting in approximately 45 pounds per acre per year of
nitrogen percolating to the groundwater table. Applying the
irrigation water return flow of 95 acre-feet per year results in an
average concentration of 83 milligrams per liter nitrogen in the
agricultural return flow.

Over the 475 acres of agricultural land in the planning area,

the total nitrogen reaching the groundwater table is 21,400 pounds
per year.

Due to the dlfflculty in estimating nitrogen loading from
agricultural areas, it is more approprlate to consider a range of
nitrogen loading rather than a single estimate. For purposes of
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this study, therefore, the range of agricultural nitrogen locading
reaching the groundwater table is 20,000 to 40,000 pounds per year,
and the unit loading of nitrogen in agricultural areas, therefore,
ranges from 40 to 90 pounds per acre per year.

Summarv of -Nitrogen Loading

Using the estimated totals for commercial wastewacer and

-domestic wastewater, the total estimated gquantity of nitrogen

percolating to the groundwater table from these sources in the
planning area is 118,300 pounds of nitrogen per year. To test the
reasonableness of this estimate, another approach was used to
determine the total load of nitrogen from these sources.

The current and projected water use factor for the planning
area is 158 gallons per day per person. The estimated consumptive
use of this water is 42 percent, and therefore 58 percent is
returned to the groundwater table through landscape irrigation
return and septic tank effluent. Applying these factors to the
current population, approximately 11,000 people, with an average
concentration of 42 mg/l of nitrogen, the resulting waste load for
domestic and commercial sources is 129,100 pounds per year. This
value compares favorably with the 118,300 pounds per year previously
determined. Therefore, a reasonable range of nitrogen load from
these sources is 120,000 to 130,000 pounds per year.

Utilizing this range for domestic and commercial wastewater,
and the estimated range of 20,000 to 40,000 pounds per year for
agricultural wastewater, a reasonable range of nitrogen loading for
the planning area is 140,000 to 170,000 pounds of nitrogen per year
reaching the groundwater table. The midpoint of this range is
approximately 155,000 pounds per year, and this estimate can be
used for further evaluation of effects of nitrogen loading.

EFFECT OF WASTEWATER DISCHARGE ON GROUNDWATER

Percolation of high nitrate and high total dissolved solids
wastewater to the groundwater table over the approximately 1,840
acres of urban development in the planning area causes an increase
in the nitrate concentration and total dissolved solids in the
shallow groundwater. Background concentrations of nitrate in the
planning area are less than approximately 25 milligrams per liter
as NO3, and background concentrations of total dissolved solids
in the shallow groundwater are approximately 200 milligrams per
liter. Average wastewater concentrations are approximately 186
milligrams per liter as NO3, and approximately 500 milligrams per
liter total dissolved solids. Such an influx of high concentrations
of contaminants to a static groundwater system would quickly
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produce large increases in nitrates and total dissolved solids.
The Los Osos groundwater basin, however, is not static, and is in
fact a complex system of aquifers rather than a single groundwater
basin.

Zue wo he nign permeapnility of che surface s 3 in zas
pianning area, nearly all of the precipitation faliing on this area
percoiates to the groundwater table, There is little chance for
evaporation of precipitation in this area, and the sparse natural
vegetaticn consumes only a small fraction of the rainfall infiltra-
ting into the ground. Based on an average annual rainfall of 17
inches in the planning area, and assuming 70 percent infiltration,
the total guantity of rainfall percolating to the groundwater table
in the urban development area is approximately 1,800 acre-feet per
year. From Table 4-1, the total amount of wastewater percolating
to the water table is 1,150 acre-feet per year. The total inflow
into the groundwater basin underlying the urban development area,
therefore, is 2,950 acre-feet per year. The 1,150 acre-feet per
vear of infiltrating wastewater 1s only about 40 percent of the
total inflow to the groundwater basin in this area. This includes
all pecint and non-point sources within the urban development
area.

oil
iz

For purposes of this study, rainfall can be considered to be
essentially free of nitrate and dissolved solids, and therefore
acts as a diluting mechanism for the wastewater. It can be assumed
that the resultant concentration of nitrate in the total quantity
of water percolating through the groundwater table is roughly 40
percent of the wastewater concentration, or about 70 milligrams per
liter as NO3.

Due to the occurrence of confining layers, or semi-confining
layers, separating the shallow aquifers from the deep Paso Robles
Formation, and the fact that the horizontal permeability of the
shallow water bearing deposits is approximately 10 to 100 times
greater than the vertical permeability, the groundwater with
increased nitrate and total dissolved solids concentrations is
principally confined to the upper portion of the shallow agquifer.

Subsurface outflow from the groundwater basin, as shown in
Table 4-1, is approximately 1,780 acre~feet per year. From the
Steeper water table gradient occuring in the shallow aguifer and
the higher horizontal permeability, in comparison to the vertical
permeability, it is estimated that approximately two-thirds of the
subsurface outflow is derived from the shallow deposits above the
Paso Robles Formation. This movement of water out of the aquifer
serves to reduce the total concentration of nitrate and total
dissolved solids in the shallow groundwater, below that which would
otherwise occur if there were no subsurface outflow. As a result,
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the average concentration of nitrate and total dissolved solids
over the urban development area is much lower than might be indica-
ted by the wastewater concentrations of 186 milligrams per liter
nitrate as NO3 and total dissolved solids of 500 milligrams per
liter,

Iz 13 neot zZessiblz to Getarmine =he actual, resulzant
concentrations in the shallow groundwater from this analvsis.
tne ranges of approximately 45 to 70 milligrams per litgr nicr
as NO3, and total dissolved solids of 250 to 400 milligrams pe:
liter appear to represent conditions which will not change markedlyv
in the future without changes in urban development or in methods of
wastewater treatment and/or disposal.
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An impertant consideration of wastewater discharge in the
planning area is its effect on groundwater guantity. From Table
4-1, urban wastewater is approximately 24 percent of total inflow
to the basin. 1In the planning area, wastewater discharge is
approximately 40 percent of the total inflow. Return sewage from
septic tanks and leach fields in the planning area, amounts to
approximately 22 percent ¢of the total inflow in the urban develop-
ment area. Because of this, exportation of return sewage, instead
of percolation to the groundwater table, would have a significant
impact on the total inflow into the groundwater basin.
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EXISTING WATER CQUALITY PROBLEMS

The existing water quality problems in the Los Osos groundwater
basin are due to natural processes, such as the mineralization of
water, and the effects of man's development upon the area. Basin-
wide problems with groundwater quality are described in the follow-
ing paragraphs in terms of both the effects of natural processes on
water gquality and the effects due to urban and rural development.

IMPACT OF NATURAL ELEMENTS ON WATER QUALITY

All surface and groundwater begins as atmospheric water,
essentially distilled and pure, which then condenses and precipi-
tates to the ground. Water, one of the best solvents on earth, has
the ability to dissolve and accumulate matter as it travels through
the environment.

Geologic Processes

As atmospheric water condenses and precipitates to the ground,
it dissolves and assimilates carbon dioxide gas, lowering its pH.
When precipitation falls to the earth, it either percolates directly
into the ground or accumulates and runs off forming streams,
rivers, and lakes. With the assimilated carbon dioxide, surface
runcff and percolating water are slightly acidic. Surface water
picks up sediment which it transports and begins to dissolve.
Similarly, percolating water dissolves soluble minerals as it
moves through the lithosphere. Surface water and groundwater gain
a chemical character which depends upon the rocks and geologic
formations through which they pass. As different geologic forma-
tions contain different soluble minerals, surface water and ground-
water passing from one geologic formation to another pick up and
dissolve additional minerals which, depending upon the solubility
of those minerals, may change the chemical character of the water.

Surface Water. The surface water in the Los Osos hydrologic
basin derives its chemical character primarily from the rocks of
the Franciscan formation over which it passes. These rocks impart
a magnesium and calcium bicarbonate nature to these surface waters.
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i Groundwater. Two basic types of groundwater exist within the
| Los Osos basin. The chemical character of the water depends
entirely upon the geologic materials with which it comes in contact
Precipitation falling on the planning area provides little runoff
and is primarily percolated directly to the upper aguifer ground-
‘water table. As the water zercolates throuch the <ld dune sands,
it vicks up sodium chlovide, which is derived from sea spray, and
sodium bicarbenate, which is derived from the sciluble minerals
within the dune sands themselves. Groundwater within the Paso
Robles Formation aquifers is derived primarily from recharge
through Los Osos Creek and the area just east of the creek,

The chemical quality of this groundwater closely resembles the
chemical character of the surface water of Los Osos Creek,

The Paso Robles Formation is composed of materials eroded
from the Franciscan Formation, which outcrops in the hills south of
the groundwater basin, Precipitation falling on slopes of
Franciscan Formation materials picks up chemical character by
dissolution of Franciscan Formation materials. As it runs off, the
precipitation collects in Clark Valley, forming Los Osos Creek, and
in Los QOsos Valley, forming the unnamed tributary that flows into
Warden Lake. Part of the water in these surface streams percolates
into the ground, recharging the Paso Robles Formation aquifers.
Since the Paso Robles Formation consists of materials derived from
the Franciscan Formation, it is understandable that the chemical
character of the groundwater is nearly the same as that of Los Osos
Creek. While the groundwater may dissolve minerals within the Paso
Robles Formation, thereby increasing in total dissolved solids
content, the minerals continue to be dissolved in the same propor-
tions. Thus, the chemical character of the groundwater continues
to closely resemble the chemical character of the surface water of
Los Osos Creek.

Ecologic Processes

The ecologic processes which affect the chemical character of
surface water and groundwater consist of the assimilation and

. dissolution of plant and animal matter, and the decomposition of
i that matter by bacteria. 1In addition, vegetation takes up certain
' minerals, such as nitrate, using them in the growth process, and
- reduces the concentrations of these minerals in the groundwater.
The effects of natural ecologic processes on surface water and
groundwater 1is subtle. 1In the. Los 0sos groundwater basin, ecologic
processes are overshadowed by the effects of rural development.

N i N N N Em N EE D aE Em
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Inflow to Hydrolodic Basin

- As demonstrated in the preceeding discussion, natural geclogic
materials can impart a chemical characteristic or group of
characteristics, to waters passing over or through them.

£ e
. .

A

BROWN AND CALDWELL m CONSULTING ENGINEERS




Existling Water Quadiity Problems 7-3

Variations Iin Surface Water Quality. Within the planning area,
there are two sources of surface water. By far the greatest source
is the runoff from Los Osos Creek. As the runoff to Los Osos Creek
passes over rocks of the Franciscan Formation in the Irish
Hills, it picks up and dissolves soluble minerals of the formation

ind dzrives a magnesium and zeoditm tisarbhonate charactar. Sarfzcs
waneyr Ircm Bto Creelk nas 3 sodium onioride o sedium oicarbhonata
crhem:cal characteypr 3 =he Zact that the water orig.natzd as
groundwater from ti shailow dune sand aguifer,

Variations in Greoundwater Quality. Variations in groundwater
quality due to natural processes are in fact nearly identical to
the effects on surface water. Geologic processes impart the
predominent chemical characteristics to the two basic types of
groundwater found within the Los Osos basin. Groundwater from the
Paso Robles Formation aquifers has a chemical gquality similar
to that of Los Osos Creek water. The magnesium and sodium bicar-
bonate character of this water is derived from surface water flow
across franciscan Formation rocks which is then recharged along Los
Osos Creek and down into the Paso Robles Formation aquifers. The
Pasoc Robles Formation sediments impart similar chemical character-
istics to the groundwater. Groundwater within the shallow dune
sand agquifers derives its chemical character from the minerals
dissolved during the percolation of rainfall to the groundwater
table. The sodium chloride character of the water results from the
proximity to the coast where percolating water pleF up sea spray.
The sodium bicarbonate water is more characteristi ly from the
lower portion of the upper zone of aquifers., The finer grained
materials contained within these zones are more easily dissclved by
percolating groundwater, and mineralization of this groundwater
occurs to a limited degree,

HISTORICAL GROUNDWATER QUALITY DEGRADATION

In order to properly define existing water quality problems in
the planning area, it is necessary to assess the evidence of
degradation, the causes of water quality degradation and those
factors which affect water gquality changes in the planning area.

Evidence of Degradation

An examination of current and historical water quality data
over the planning area, and water quality data representative of
various vertical zones within the groundwater basin, generally
shows higher concentrations of nitrate and total dissolved solids
in the shallow groundwater in the vicinity of the urban development
area, in comparison with groundwater in deeper zones and groundwater
in areas outside the area of urban development. Although the
historical data are sparse, there is a general trend towards
increase of nitrate and total dissolved solids with time in the ;
shallow groundwater. Currently, the shallow groundwater exhibits - |

L BROWN AND CALDWELL m CONSULTING ENGINEERS

e
£
€
é%
i
[;:!




- 7= M

-1 Phase I Water Quallgy dal

{y
b]
j¥1]
[¥w]
o]
3
m
oo
rr
n
o
e
[ 1]

nitrate congentrations in excess of 25 milligrams per liter as

NO3 over nearly all of the urban development area, and concentra-
tions in excess of 45 milligrams per liter as NO3, the maximum
contaminant level (MCL) for this constituent, over much of theé
developed area., Total dissolved solids concentrations range
between 280 to 400 milligrams per liter over most of the developed
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sclived solids n 2xcess of 400 ailligrams ser Litar., alonougn
thers s no MCL establiazhed for total dissclved sclids, che
recommended maximum level is 500 milligrams oper liter, as shown in
Table 5-1.

Background concentrations for nitrate in the shallow
groundwater are generally below 25 milligrams per liter as NO3.,
and background total dissolved solids concentrations are generally
under 200 milligrams per liter. The current high levels of nitrate
and total dissolved solids, and the historical trend of increase in
these constituents shown by water quality records, are irrefutable
evidence that the shallow groundwater quality is degraded.

Causes of Quality Degradation

The historical and current activities within the planning
area, which have produced and are continuing to produce increased
levels of nitrate and total dissolved solids, are: (1) percolation
of septic tank effluent; (2) percolation of urban landscape irriga-
tion return flow; and (3) percolation of agricultural irrigation
return flow. The current estimated quantities of each of these
return flows are discussed in Chapter 4. Wastewater quality, and
concentrations of nitrate and total dissolved solids entering the
basin, are presented in Chapter 6.

Agricultural Irrigation. Currently, the only agricultural
activity within the planning area is on the 475 acres in Los Osos
Valley. This area is part of the recharge area for the Pasoc Robles
Formation, the deepest agquifer within the planning area. The
potential exists, therefore, for agricultural return flow to cause
degradation of groundwater quality in the Paso Robles Formation.
However, the surface of the Los Osos Valley is covered by a mantle
of alluvial deposits, and irrigation return flows in this area
percolate into the groundwater within the alluvial deposits. Due
to the stratified nature of the alluvial deposits, and the coarse-
grained character of these materials, the horizontal permeability
is one to three orders of magnitude larger than the vertical
permeability. Therefore, agricultural return water percolating to
the groundwater table is intercepted by the horizontal flow within
the alluvial deposits and is discharged at the north end of the
valley. As a result, there is little or no occurrence of water

quality degradation to the Paso Robles Formation. This is confirmed

by the low nitrate concentrations generally found in this formation.
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In the remainder of the Planning area, there is no significant
current agricultural activity. It is reasonable to assume, however,
that agricultural activity has occurred in the past, although the
sandy soil conditicns generally prevalent throughout this area are
not conducive to major agricultural development. Smaller, more
specific agricultural activities more likelv cccurred,

¢t hes een raported that, prior to urban devaelopmeant, =&
Strawberry patch existed in rhe vicinity of 13th Street and NHipcno
Street. 3Such agricultural activity, given the granular character
of the soils and the need for tertilization, may very well have
caused percolation of high nitrate irrigation return flow to the
water table in this vicinity. Other, localized agricultural
practices throughout the pPlanning ‘area in the past may have had
similar results. Consequently, the background levels of nitrate
and total dissolved solids in the vicinity of past agricultural
activities may be elevated. 1In fact, the high nitrates and total
dissolved solids concentrations in shallow groundwater existing at
present may be due, in part, to past agricultural activities,
Existing data are insufficient for determining this specific
effect.

Landscape Irrjgation. Fertilization and irrigation of
landscape areas within the urban development portion of the planning
area, result in percolation of a significant quantity of water to
the groundwater table. Excessive application of fertilizer with a
high nitrate content results in higher concentrations of nitrate in
the urban irrigation return water. It is not possible to identify
the actual increase in nitrate from this cause with any degree of
accuracy using existing data, however, the magnitude of urban
irrigation return flow indicates that this non-point source is a
significant cause of degradation to the shallow groundwater guality.

Domestic and Commercial Wastewater. Septic tank effluent
percolating to the groundwater table generally throughout the urban
development area of the planning area is a significant cause of
water quality degradation in the shallow groundwater. The high
concentration of nitrate, 186 milligrams Per liter as NO3j, and
total dissolved solids, 500 milligrams per liter, of these point
Sources are the major cause of current groundwater quality degrada-
tion. As discussed in Chapter 4, the current guantity of return
sewage is 640 acre-feet per year. The amount of nitrogen entering
the shallow groundwater from domestic and commercial socurces,
alone, is approximately 120,000 to 130,000 pounds per year. It is
clear, therefore, that the. degradation in groundwater gquality due
Lo percolation of septic~tank effluent within the urban development

© area is the most significant cause of groundwater guality
| degradation.
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FACTORS AFFECTING WATER QUALITY CHANGES

Having established the fact of groundwater quality degradation
in the planning area, and the principal causes of quality degrada-
tion, it is important to understand those factors which affect
water guality changes. Such tactors include land-use patterns,
scil types, packground water guality, anc wastewater guzlity.

Land Use Patterns

A comparison of the current urban development area with the
areas of high nitrate and high total dissolved solids concentration
in the groundwater, as shown in Figures 5-3 and 5-4, respectively,
shows clearly that land use patterns directly affect groundwater
quality changes. It is this urbhan development area that has the
relatively high density of septic tanks and leach fields, which are
the sources of sewage return flow to the groundwater table. Those
areas outside the urban development area show little or no -
groundwater guality degradation.

Within the urban development area, however, local variations in
waste discharge occur. Septic tanks serving mobile home parks,
apartment complexes, and certain commercial establishments are
point-sources of high nitrate and high total dissclved solids with
greater discharge rates than residential septic systems. Ground-
water immediately below and down-gradient of these sources can be
expected to show more degradation than groundwater in the wvicinity
of the more dispersed residential septic tanks.

Scil Types

Surface soils throughout the planning area are silty sands and
sandy silts of recent or reworked older dune sand deposits., These
soils exhibit high permeability and, being composed principally of
silica, have little or no chemical interaction with percolating
water. Generally, the organic content of surface soils is very
low. This fact, coupled with the generally good depth to the
groundwater table, results in sparse vegetation throughout most of
the planning area.

In the southeastern portion of the planning area, however, the
groundwater table intersects the surface topography, resulting in
surface outflow of groundwater. This occurs along, and is the
principle source of water in, Eto Creek, The generally high water
table in this area affects groundwater quality in three ways.
First, since Etoc Creek is a groundwater discharge area, there is
little chance for accumulation of degrading constituents such as
nitrate and total dissolved solids in the shallow groundwater.
Upflow of groundwater in the vicinity of the creek continues to
flush these chemical constituents from the shallower portions of
the groundwater table. Second, due to the shallow depth to ground-
water, septic tank effluent percolating to the groundwater table
has a much reduced time for aerobic conditions, and therefore
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nitrification is retarded. &s a result, nitrogen in the wastewater
is more readily lost to the atmosphere as nitrogen gas. The
overall effect is a reduced nitrate content of the shallow ground-
water, and of the surface water in Eto Creek. Third, the high
water table in this vicinity is more conducive to supporting
vegetation than other portions of the planning area. These

Coon 3YSTeME ., Zor tnz lncressaed *mns1uv of brush and for zho Toves

Qx Cdk and =2ucalyhous Lrzes 1n the scutheastzern portion of Lh
planning are=sa, ”ene*racﬁ to =he upper portion ©f the grcund-
water table. Any nitrate nresent in the upper periion of the
groundwater table is then available for uptake by this vegetation.
The result is a reduction in nitrate content in the shallow
groundwater.

o
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The occurrence of higher density vegetation in this area, and
its effect on water quality, was further evaluated to determine if
this would account for the differences in correlation between total
dissolved solids and nitrate in certain portions of the study area.
An examination of Figures 5-3 and 5-4 shows the southeast area to
be generally lower in nitrate, although not necessarily lower in
total disseolved scolids. Using aerial photos of the planning area,
the areas of more dense vegetation were delineated and correlated
with the distribution of nitrate in shallow groundwater. Figure
7-] shows the vegetation areas and nitrate contours. As shown on
that figure, there is generally good correlation between the areas
of higher density vegetation and areas of lower nitrate content,.
Use of vegetation in the planning area as a means for mitigating
increases in nitrate in the groundwater may be an important aspect
of future water gquality management.

Wastewater Quality

Degradation of groundwater quality resulting from wastewater
application will vary in degree depending largely upon the quality
of wastewater percolating to the groundwater table. Although
wastewater gquality has been characterized as relatively uniform
within the urban development area, wastewater in fact varies
considerably in quality. Table 6-3 shows the individual analyses
for wastewater from six different sources or composite groups.
Total dissolved solids concentrations range from as low as 337
milligrams per liter at the Williams Brothers Market to as high as
687 in the composite of residential septic tank effluent, Simi-
larly, total nitrogen in septic tank effluent ranges from as low as
about 3 milligrams per liter as N for Valley Liquor to as high as
about 80 for Village Mall, The indiviual locations of these
particular wastewater discharges have impacts on groundwater
quality degradation in the vicinity of the sources.
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Groundwater Quality

The areal distribution of variations in total dissolved solids
shown on Figure 5-4 does not distinguish between those areas where

B
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total dissolved solids are higher as a result of groundwater

guality degradation and those areas where the groundwater is
naturally higher in total dissolved sclids. In those portions of
the planning area where the native, non-degraded shallow groundwater
is low in total dissolved solids, degradation due to percolation of
wastewater will nroduce higher total disseclved sclids and hlighery
nltracts ¢onoznisartions. Hdowever, L1n areas wnNeIs nacive Groud
is naturallvy niagl in toral digsolived solidg, the ilmpact 2n
of wastewater <ischarge may be much reduced or apgsent, with ragard
to total dissolved scolids, althcugh nitrate degradation may still
be guite aprarent.

For example, the total dissolved solids content of the
groundwater sample taken from well 17R1l, cne of the wells in the
Los Osos Valley, is 450 milligrams per liter. The shallow aquifers
in this vicinity are the alluvial deposits and the Paso Robles
Formation. Recharge to these agquifers occurs principally from
infiltration of surface water from Los Osos Creek. The total
dissclved so0lids content of the sample taken from Los 0Osos Creek
showed total dissolved solids of 395 milligrams per liter., There-
fore, it can be assumed that the native, groundwater quality in
this vicinity is very nearly the same as that found in well 17R1.
Consequently, high values of total dissolved solids in this vicinity
are not indicative of groundwater guality degradation.

Similarly, the occurrence of high total dissolved solids
concentrations in samples taken from deeper aquifers, such as the
sample from well 18M1 which produces water from the Paso Robles
Formation, is not necessarily indicative of groundwater gquality
degradation. This well shows no evidence of contamination, yet has
a total dissolved solids content of 357 milligrams per liter, By
comparison, with the 395 milligrams per liter total dissolved
solids content of Los Osos Creek water, however, it is apparent
that this relatively high total dissolved solids content in well
18M]1 represents native, non-degraded water quality.

The two distinct types of groundwater guality, and the
characteristic gquality of wastewater, are shown in Figure 7-2. This
figure is a composite of the trilinear plots shown in Figures 5-1,
5-2, and 6-1, and is presented for comparison of the three groups.

PRESENT WATER QUALITY PROBLEMS

Studies of the planning characteristics, geclogy, geohydrology,
water quality, and wastewater guality, have disclosed that ground-
water quality is being degraded. This section discusses the
problems associated with such degradation.

Prdblem Identification

Wastewater discharge in the planning area, and percolation of
discharged wastewater to the groundwater table, is causing increased
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Figure 7-2 Trilinear Plot of Water Quality Groups

concentrations of nitrate and total dissolved solids in the shallow
groundwater. Shallow groundwater quality immediately underlying
the urban development area shows nitrate levels ranging from 25
milligrams per liter as NO3 to greater than 45 milligrams per

liter as NO3j, the maximum contaminant level (MCL) for this
constituent., The MCL of 45 milligrams per liter NO3 was estab-
lished due to a greater incidence of reported cases of infantile
methemoglobinemia in persons c¢onsuming water of that concentration
or greater. Therefore, the principle water quality problem in the
planning area is that persons consuming groundwater from wells
which pump from the shallow groundwater formation may be exposed to
this disease.
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The problem is somewhat limited, however, by the fact that most
of the population of the planning area receives its water supply
through one or another of the municipal water supply systems in the
area which generally produce water from deeper aquifers. The
deeper aquifers, especially the Paso Robles Formation aquifers, are
Protected to 2 graat 2xtent by the z2cne ~f confining clay beds
Tar Tlgsea
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roundwater te the deeper aguifers i1s restricted over much of “ne
arsa. ©Qf course, vertical lsakage from shallicw to deep can occur
through abandoned wells, or 2long the zone outside the casing in
poorly constructsd wells, but these instances, if they occur at
all, are believed to be rare. The high nitrate problem, therefore,
is confined principally to those areas where water supplies are
obtained from shallow, individual wells. This is a relatively
small portion of the planning area, generally located in the
Southeastern portion of the area along Los Osos Valley Road.

s
d

Wastewater discharge may also be increasing the total dissolved
solids content of the shallow groundwater, This increase is
noticeable due to the low background concentration of total dis-
solved solids in this groundwater. Water from the Paso Robles
Formation, at greater depth, contains total dissolved solids
concentrations approximately egual to the total dissolved solids of
the degraded shallow groundwater. In addition, groundwater produced
from Los Osos Valley exhibits a high total dissolved solids content,
similar to the surface water flowing in Los Osos Creek.

Although no maximum contaminant level has been established for
total dissolved solids, the recommended upper limit is 500 milli-
grams per liter, which is very near the existing concentration in
the deeper aquifer and in the shallow, degraded groundwater.

The Los Osos-Baywood Park community is totally dependent upon
groundwater from this basin for its water supply. Consequently,
continued increases in total dissolved solids in the groundwater
basin, as a whole, may be construed to be a problem with regard to
groundwater quality.

Causitive Eléments

Discharge of wastewater and percolation of wastewater to the
groundwater table, in general, is the cause of the current degrada-
tion in groundwater quality in the shallow groundwater. Domestic
and commercial wastewater has an average concentration of 186
milligrams per liter nitrate as NO3 and total dissolved solids of
500 milligrams per liter. There are three principle categories of
wastewater discharge: (1) agricultural irrigation return water;
(2) urban landscape irrigation return water; and (3) septic tank
effluent. Each of these is discussed in the following paragraphs.

Agricultural Irrigation Return Water. Although past
agricultural practices within the central portion of the planning
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area may have occurred, and may have resulted in groundwater
quality degradation which is still present, the only current
agricultural activities occur in Los Osos Valley, located on the
eastern edge of the planning area. Agricultural irrigation return
water has the potential for causing large increases in nitrate
concentrations in groundwater., In tnis area, howevear, the shallnw

2.iuvial deposits avpear to be containing the high nitra
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watar and transporting it oacrthward ocut of the valley. Consequen
little or no high nitrate groundwater is infiltrating into the =
Robles Formation, the principle aquifer in this area, and none o
this nitrate is entering the shallow groundwater in the old dune
sands.
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Urban Landscape Irrigation Return Water. Landscape irrigation
return water 1s discharged to the groundwater table generally
throughout the urban development portion of the planning area.
Applications of high nitrate fertilizer in landscaping, dissolution
of excess amounts of nitrate, and percolation of this water to the
groundwater table has the potential for causing groundwater quality
degradation in the shallow groundwater. Although this discharge
may be a significant portion of the total nitrogen loading in the
planning area, an accurate estimate of this loading is not available
at this time., The contributuion to degradation from this discharge,
in comparison with the nitrogen loading estimated for septic tank
effluent, is considered less significant.

Septic Tank Effluent. Wastewater discharged from septic tanks
in the planning area occurs principally in the urban development
portion of that area. Total annual nitrogen loading resulting from
this cause is approximately 120,000 to 130,000 pounds. Septic
tanks in the lower-density residential areas, although point
sources, act as a diffuse source of wastewater, while septic tanks
serving multiple dwelling units and mobile home parks, as well as
certain commercial establishments, act as higher-discharge point
sources of wastewater. Septic tank effluent is the most significant
cause of degradation in the planning area.

In considering the groundwater guality degradation due to
increased total dissolved solids, it is important to understand
that, except for a small portion of the planning area, water
supplies throughout most of the urban development portion come from
municipal wells screened in the lower aquifers which exhibit higher
levels of total dissolved sblids. '

Interrelationships

+

The native background concentration of total dissolved solids
in the shallow groundwater is approximately 200 milligrams per
liter, while the native total dissolved solids content of the
deeper groundwater is approximately 400 milligrams per liter.
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Thus, wastewater discharge, averaging 500 milligrams per liter
total dissolved solids, represents an increase in total dissolved
solids in the wastewater of only about 100 milligrams per liter.
Therefore, much of the increase in total dissolved solids shown in
the shallow groundwater is a result of intermixing with wastewater
derived from deeper aguifers with high natural total dissolved
scilids content.

Infiltration rates Zfor bocta precipitation and wastewater
discharge in the planning area are very high. It is estimated
that approximately 70 percent of all precipitation percolates to
the shallow groundwater table. As a result, precipitation acts to
dilute the concentrations of nitrate and total dissolved solids in
the total volume of water percolating to the groundwater table.
This acts to mitigate the increases in these constituents which
might otherwise occur. subsurface outflow of groundwater from the
planning area occurs mainly from the shallower agquifers. The
subsurface outflow acts to remove degraded groundwater from the
shallow zone, creating available groundwater storage for acceptance
of percolated precipitation and other waters. Subsurface outflow,
therefore, also mitigates groundwater quality degradation due to
elimination of portions of the waste load applied to the basin.

Interrelationships between the shallow groundwater formations
and deeper groundwater formations can occur as a result of leakage
of shallow groundwater through the semi-confining layers, drainage
of shallow groundwater and surface water through abandoned well
casings to the deeper zone, and leakage of shallow groundwater
along the casings of improperly constructed wells to the deeper
aquifers. Although leakage along well casings may be the cause of
certain occassional high nitrate readings in one or more of the
deep wells in the past, the guantity of contaminants entering the
deeper formation by this means is considered negligible. Simi-
larly, the vertical leakage through the semi-confining layers is
insignificant in comparison with the horizontal flow of shallow
groundwater resulting in subsurface outflow.

SUMMARY OF WATER QUALITY PROBLEMS

The existing groundwater quality problems can be defined as
increased nitrate concentrations in the shallow groundwater occur-—
ring in the urban development portion of the planning area, caused
by wastewater discharge principally from septic tanks located
throughout the urban development area. Nitrate concentrations in
excess of the maximum contaminant level occur throughout much of
the urban development area, and are a potential cause of methemo-
globinemia to those persons who obtain their drinking water supply
from shallow, individual water wells. Increases in total dissolved
solids in the shallow groundwater may be construed as a water
quality problem in that an increase in total dissolved solids is
against the state policy of non-degradation, and does not meet
the water gquality objectives established in the Basin Plan for the
Los Osos groundwater basin.
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CHAPTER 8

FUTURE CONDITICNS AND POTENTIAL PROBLEMS

In order to assess tne overall aifzcts of current water
Lity sractices in the planning ars=sa, it is important to predict
future conditions ‘and to assess the possible water quality problams,
and other problems, that may arise. This chapter presents an
estimate of future conditions based on current planning, and a
discussion of future impact on water quality in the planning
area.

Future Conditions

The basis for assessing future conditions in the planning
area is established in Chapter 3. Factors affecting future

- conditions are population projections, water use, and land use.

Population Projections. According to information provided

. by San Luis Obispo County, as presented in Volume II, Appendix III,
. population in the study area is anticipated to increase from its

current value of approximately 11,000 persons to an absorption
population of approximately 29,000. This value includes 28,220 urban
population and 780 rural population,

Water Demand. Based on the population projections, and
utilizing the unit water use factor of 0.177 acre-feet per person
per year discussed in Chapter 3, future water demand for the study
area has been established, as shown on Figure 3-2. On this basis,
upon development of the study area to absorption population, the
total applied water demand will be 6,200 acre-feet per year. Of
this total, 1,067 acre-feet per year is for agricultural applied
water, 4,995 acre~feet per year is for the urban poplation, and 138
acre~feet per year is for the rural population.

Considering net water use, or consumptive water use, and
amounts of water which would be returned to the groundwater basin
under these conditions, the total consumptive use of groundwater
from the groundwater basin would be 2,630 acre-feet per year. This
would reduce subsurface outflow to 470 acre-feet per year, which
would probably be insufficient to retard seawater intrusion.
Therefore, under absorption population, the community must neces-
sarily augment its existing water supplies. The importation
of water is discussed more fully in the 1974 report by Brown and
Caldwell.l For purposes of this report, it is assumed that the !
total water demand will be obtained from the groundwater basin. i
This will allow consideration of future 1mpacts to groundwater
basin water quality.
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Land-Use Projections. Planned future land use in the plainning
area is depicted on Figure 3-4. Future land-use patterns do not
differ appreciably from current land~use patterns. As population
increases in the future, it is expected that the density of the
urban developmment area will continue to increase rather than

Zor land-use patterns <o thante, This ‘s zfonsistent with the
cerrant Jounty Lanc-ise 2ian.
Future Impact of WNatural Zlements on Water Jualitvy

As population increases in the study area, the impact on
water quality due to natural elements may change. Such natural
elements inciude changes in geologic processes, hydrologic
processes, and ecologic processes.

Changes in Geologic Processes. Continued urbanization of the
planned urban development area will cause a greater amount of the
land surface in the planning area to be covered with asphalt,
concrete, and structures. As a result of this increased urbaniza-
tion, the potential for infiltration of precipitation may be
reduced, and the potential for urban runoff may increase. As a
result, it may be that the total infiltration of precipitation into
the groundwater basin will diminish. It is the policy of San Luis
Obispo County, however, that new development be done in such a
manner as to provide for collection of surface flow for infiltration
into the groundwater basin. Therefore, the loss of infiltrating
precipitation will be minimized. Based on existing available data,
it is not possible to accurately predict the magnitude of this
change. It is reasonable to assume, however, that infiltration
may be reduced by some amount. Increased urban runoff, especially
in the eastern portion of the planning area, may increase flow to
Los Osos Creek and Eto Creek, reducing the mineralization of water
in those two intermittent streams. Reduced infiltration of
precipitation, however, may cause the shallow groundwater levels to
decrease.

Hydrologic Processes. As population increases, water supply
demands on the municipal water purveyors in the planning area will
increase. It will be necessary to drill additional wells, install
additicnal transmission mains, and possibly look for sources of
imported water. Increased pumping from the Paso Robles Formation
will reduce the piezometric head in these aquifers, which will
increase the potential for seawater intrusion into this lower
zone. In addition, it is anticipated that additional wells screened
in the shallower deposits may be necessary. Reduced piezometric
levels in the Paso Robles Formation may induce additional recharge
from shallower aquifers and from surface waters of Los Osos
Creek, and the Warden Lake area, tending to reduce runoff of
surface water from these streams. The overall impact on the
streams, however, is expected to be negligible.

Ecologic Processes. Due to the increased water demand, and
the possible lowering of the shallow water table, it is
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anticipated that there may be a reduction in areas of natural
vegetation., Those heavily vegetated areas in the eastern portion
of the planning area, as shown on Figure 7-1, which now exist due
to the nearness of t oundwater table to ground surface,

z2r2 zxpectzad to oo grove cof cak trzes
iccaozd in the souch = 5 E Ene arsa, zni oz
jroves oI 2ucalyphas troes locatad elsewners, mav not o 2 oo
2xtsnd thelr root systems desp enough or fast enough their
water demands. <Consequently, trees would die and, especiallv in

the case of eucalyptus trees, branches would break and fall and
whole trees may topple. There would be a resultant impact cnh
wildlife of the area if vegetation decreases.

No impact on groundwater due to ecologic processes is
anticipated, however, the surface water of Eto Lake may be impacted.
Eto Lake is now fed by Eto Creek, which is an effluent stream being
supplied by groundwater. Reduction of groundwater levels would
reduce the flow of water to Eto Creek, and thus Eto Lake, vossibly
causing stagnation and eutrophication of this water.

Future Water Quality Problems

Under anticipated future conditions, existing problems will
continue and will be augmented in certain instances. In addition,
other problems will arise. The following paragraphs describe
anticipated future water quality problems due to the future
conditions discussed above.

Problem Identification. 1Increases in population will result
in increases in wastewater discharge. Although it is anticipated
that the character of wastewater will remain relatively the same,
it is possible that concentrations of nitrate and total dissolved
solids may increase. For example, if water demand becomes critical,
severe water conservation measures may be undertaken. In this
instance. the quantity of waste disposal from domestic and commer-
cial sources would not increase at a uniform rate with population,
but the waste loadings due to domestic and commercial use of water
would increase in relative proportion to the population. Conse-
quently, it can be anticipated that the concentration of nitrate
and total dissolved solids in the wastewater, under conservation
conditions, would increase. Either way, the total waste loads
entering the groundwater basin would increase to over 300,000
pounds per year of nitrogen at ultimate development, which would
result in higher concentrations of nitrate in the shallow ground-
water, increased areal distribution of high nitrate and a general
increase in total dissolved solids in shallow groundwater.

If seawater intrusion is allowed to occur, the usability of the
groundwater basin would be impaired. It can be expected that wells

1

BROWN AND CALDWELL m CONSULTING ENGINEERS




d-4 fhase I Water guaiicy danagement Scudy

located near the coastline may become intruded and need to be
abandoned. Because of the increased water demand, these wells will
need to be relocated farther east in the groundwater basin.

nt o and me; make CJertalin :g;eu of uzes LApcS3ibDle.
nurseriaes sroducing crchids have a low colerance

fer tnanges in water gquality, If delivered-water quality decreases,
it may be uneconcmical to continue operation of this zype of
business. The result would be economic loss to the community.

Causative Elements., 'In the future, under anticipated
conditions, water quality problems will occur principally as a
result of additicnal wastewater discharge to the groundwater basin.
Additional factors arise, however, which augment the water quality
problems and produce additional water quality problems in the
planning area.

Increased pumping from the deeper wells to meet future water
demand will not only result in a greater potential for seawater
intrusion, but may also cause induced infiltration of the shallow,
degraded groundwater into the deeper Pasc Robles Formation through
the semi-confining beds. As a result, there would be a more
wide-spread vertical distribution of contaminants throughout the
groundwater basin and degradation of all aquifers may occur. This
situation would produce a recycling of groundwater: from the
aquifer to the user; wastewater discharge to the groundwater
table; infiltration of degraded groundwater into the aquifer and
into the well; and recycling of degraded groundwater back to the
user., Each time water is recycled, additional waste loads of
nitrogen and total dissclved solids are added, and the degradation
would increase,

The potential for disease due to high nitrate increases
with increasing nitrate concentrations. Infiltration of degraded
water into the deeper aquifers increases the potential for high
nitrate content in delivered water. In addition, because of
limitations on the deeper aquifer caused by potential seawater
intrusion, development of wells in the shallower aquifers may be
necessary. Water produced from these aquifers is expected to be
higher in nitrate due to direct addition of wastewater.

Reductions in piezometric levels in the Paso Robles Formation
will cause increased potential for infiltration of water from the
alluvial deposits in Los Osos Valley. High nitrate concentrations
in the shallow alluvium, due to agricultural activities in that
valley, may enter the Paso Robles Formation raising the potential
for contamination of groundwater from that source.
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Future Condltions and Potentiali Problems

If increased urbanization is allowed to cause a reduction in
infiltration of precipitation, this will reduce the total avail-
ability of groundwater for use, and will reduce the dilution of
wastewater by infiltrating precipitation which presently occurs.
““t%e elements, thersfore, interrelate to aucmen=
‘ 45 degradatlon ingr=ases, water agualliny
rand increases, additicnal recycling o2f w
creases water guality degradation. In general, then, ig
can be stated that future water gquality problems will increase with
increased population, but the problems will increase at a more
rapid rate than population increases,
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CHAPTER 9

FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

Fote
i~
i

ents 2 Drief suanmary oI 3
Of cne Phase [ Water Quality Management Study of cthe Los 0sos-
Baywood Park area, the principle conclusions of the study, and
recommendations for further action by San Luis Obispo County in
managing water quality in the study area.

SLaclter T

Findings

1. Evaluation of water quality records from qualified wells,
and chemical analyses of water and wastewater performed
under rigorous quality control as part of this study, shows
three distinctly different types of water. Type A water is
magnesium-sodium bicarbonate water occurring in deep wells
screened in the Paso Robles Formation, wells in Los Osocs
Valley (also Paso Robles Formation), and surface water in
San Luis Obispo Creek. Type B water is predominantly
sodium chloride in nature, but distinctively different

than seawater or sea-spray quality. Type B water includes
groundwater from the shallow formations in the older dune
sand deposits overlying the Paso Robles Formation, and the
surface water in Eto Creek. The third type of water is
wastewater effluent, which is classified as sodium
bicarbonate water.

N - S S S W A . E.

Wastewater effluent samples from domestic residential and
commercial septic tank systems showed similar characteris-
tics in terms of classification. Other forms of wastewater
in the study area, which are non-point sources, are urban
landscape irrigation return water and agricultural irriga-
tion return water., Prior to urban development, agricultural
practices reportedly occurred within the presently developed
urban area. :

. .
]
.

3. None of the water samples from qualified wells showed
characteristics indicative of seawater intrusion in the
groundwater basin. Even though Type B water is classified
as sodium chloride, its chemical characteristics are
distinctly different than those of seawater.
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Background nitrate concentrations in groundwater, in areas
of little or no development, are less than 25 milligrams per
liter (mg/l) as NO3. Groundwater samples with nitrate :
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concentrations in excess of 45 mg/l as NO3, the maximum
contaminant level (MCL) for this constituent, definitely
indicate contamination. A significant number of samples
from wells throughout the central portion of the urban
development area show nitrate concentrations in excess of
43 Wmg, L as NCa.

There 1s a correlaticon between aresas of urban development
and occurrence of nitrate concentrations greater than 25
mg/l as NO3 in the shallow groundwater. High nitrate
concentrations were not found in any of the samples from
the deep wells screened in the Paso Robles Formation,

High concentrations of total dissoclved scolids were found

in samples of shallow groundwater and deep groundwater.
There is a general correlation between high total dissclved
solids content in shallow groundwater and the area of urban
development.

The high total dissolved solids content in the Paso Robles
Formation is a natural condition and is consistent with the
high total dissolved solids content of surface water in Los
Osos Creek, which acts as a source of recharge for this
formation.

There is a meaningful correlation between total dissolved
s0lids content and nitrate concentration in groundwater for
those samples with nitrate concentrations greater than the
background level, approximately 25 mg/l as NO3.

No geologic, hydrologic, or ecologic processes are at work
in the study area which could naturally cause the high
nitrate concentrations found. The occurrence of dense
vegetation and groves of eucalyptus and ocak trees, in areas
where the shallow groundwater table is near ground surface,
causes a reduction in nitrate levels in shallow groundwater
due to uptake of nitrate by this vegetation.

A detailed evaluation of shallow groundwater qguality

from wells located upgradient, downgradient, and within
areas reported by the County to be high density wastewater
discharge areas showed generally high nitrate concentra-
tions in the shallow groundwater. However, no distinct
correlation with, or effects specifically from, the individ-
ual wastewater discharge point sources were determined.

" The absence of natural causes of high nitrate and the

correlation between high nitrate concentrations in shallow
groundwater and the areas of urban development within the
rlanning area establish a definite cause-and-effect rela-
tionship between wastewater discharge and nitrate
contamination of the shallow groundwater.
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11. Evaluation of water guality data did not demonstrate
a distinct water quality correlation with any cone of the
specific types of wastewater discharge more than any of the
others. All of the following types of wastewater discharged
te the groundwater table in ?he planning area mav be

(=}
"‘C’“T.._"i”"'dt“_.".;’ o nltrars convamination oI 3halliow '?Y"""‘k W LRED T
residential ‘é_‘}':DL,_ Tang =i l‘fil‘l'i:, gconmercial 3ePLiIC Tank
effluent; urpan landscape irrigation return watex; and
acr&culfural irrigation return water,

12. ¥Nitrogen loading to the shallow groundwater table in the
planning area from domestic, commercial and agricultural
sources of wastewater currently discharged ranges from
140,000 to 170,000 pounds of nitrogen per year. Nitrogen
loading from residential and commercial scurces, cnly, in
the planning area ranges from 120,000 to 130,000 pounds of
nitrogen per year,

13. A significantly large amount of nitrogen is discharged
through percolation of wastewater from septic tank effluent
in the planning area. This source, by itself, is sufficient
to account for the high nitrate concentrations in the
shallow groundwater, assuming that most all of the nitrogen

; in septic tank effluent is converted to nitrate and
| percolates to the groundwater table,

14, If population growth continues to the absorpticn population,
the nitrogen loading from residential and commercial
sources alone will exceed 300,000 pounds of nitrogen per
year discharged to the groundwater table.

Conclusions

1. Shallow groundwater in the planning area is contaminated
by nitrate concentrations in excess of the 45 mg/l MCL, as
| NC3, established for this constituent.

2. There are no naturally occurring geologic, hydrologic, or
ecologic processes which could cause the nitrate
contamination found in the shallow groundwater.

3. The distinct correlation of high nitrate levels in shallow
groundwater with the area of urban development establishes
conclusively that wastewater discharge is the cause of high
nitrate contamination. Using water quality data, alone, it
is not possible to establish a distinct cause-and-effect
relationship between high nitrate concentrations in shallow
groundwater and any one of the following specific types of
wastewaters discharged: residential septic tank effluent;

i
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commercial wastewater; urban landscape irrigation return
water; and agricultural irrigation return water. It is
concluded, therefore, that wastewater discharge, in general,
is the cause of nitrate contamination in the shallow
Troundwatar,
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cesult of the nitrate ceontamination 2f shallow uroundwater.
Studies have shown a high incidence of occurrence of
infantile methemoglobinemia in communicies utiliizing

drinking water supplies with nitrate concentrations

in excess of 45 mg/l as Noj.

1 U

Although occasional past records of chemical quality

of water from deeper aquifers show elevated nitrate concen-
trations, no contamination of deep groundwater was
determined in this study.

The geohydrology and agquifer geometry of the planning

area show the groundwater basin to consist of a multiple
aguifer system, not a single groundwater system as has been
previously reported. The multiple aquifers distinguished
include the following: a shallow, unconfined water table
aquifer occurring in the upper portion of the old dune

sand deposits; a deeper, semi-confined aguifer system

in the lower portion of the old dune sand deposits

composed of semi-confined aquifers occurring in a transi-
tional zone between the cld dune sand deposits and the
underlying Paso Robles Formation; and a deep system

of semi-confined to confined agquifers occurring in the Paso
Robles Formation, beneath an upper layer of confining clay
beds.

The deeper semi-confined to confined aquifer system

is protected tc a large extent from contamination from the
shallow groundwater system by the clay layers which act as
semi-confining or confining layers separating the upper and
lower aquifer systems. '

The potential public health problem due to high nitrate
contamination of the shallow groundwater occurs only in
those portions of the planning area where water supplies
are obtained through wells producing water from the shallow
groundwater system.

Notwithstanding the multiple aquifer system in this portion
of the groundwater basin, the Los 0sos groundwater basin is
currently the only scurce of water to the study area.

Contamination is confirmed only in the shallow groundwater,
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10. As the population of the planning area increases, discharge
of wastewater to the groundwater table will also increase

‘ causing increased nitrate contamination of the groundwater.
j Population growth will also cause increased water demands

on the greundwaber 3ysten., The zombinatica of ingrezsad
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increase in gepulation.

1l. Increases in water demand on the groundwater basin will
require increases in groundwater pumping which will
reduce piezometric levels and perhaps lower the groundwater
table in the study area. Lowering of piezometric levels
below a critical point will cause seawater intrustion into
the ‘aquifers, principally the aquifers in the Paso Robles
Formation. Seawater intrusion into the deeper aquifer
system may necessitate greater utilization of the shallow,
contaminated groundwater system which may increase the
potential for health hazards in the area.

Recommendations

Based on the findings and conclusions determined during this

study, we recommend that San Luis Obispo County take the following
actions:

l. Authorize completion of Phase II, Evaluation.of
Alternatives, of the Facilities Planning Study Program.
The scope of work for the Phase II study identifies the
following alternatives for further evaluation in determining
the most cost-effective, feasible approach toward solving
water quality problems in the Los Osos-Baywood Park area:

a. No project (no action taken).

b. Sewering part or all of the planning area, using
conventional or pressure sewer systems with;

(1) regional treatment at the City of Morro Bay,

o
.

W - R . : . ] . b . oL 3 . . N

(2) community treatment and disposal by ocean discharge,
wastewater reuse or percolation disposal, or

(3) ™“neighborhood" subsystems.

P
i
R

Modifying water supply practices by either: ;

(1) relocation of groundwater extraction,

Q
L ]

Ly

(2) supplemental water supplies, or
I (3) changes in deliverY or use practices.

d. Combinations and subalternatives.

BROWN AND CALDWELL m CONSULTING ENGINEERS
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In addition to the alternatives already identified in the
scope of work for Phase II, that study should also evaluate:
utilization of "gray water" for urban landscape irrigation;
revision of septic tank design requirements for future
developments %o include denitrificaticn of wastewater:; znd
Telocation I munizip
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those currsntliy zroducing water ILrom e 2hal_ow FEOURGWRTEL
system. The study should also address future ccontamination
due to urbarn landscape irrigation return water if septic

tank effluent is controlled, and provision of groundwater

recharge facilities to augment groundwater supplies.

Prepare a detailed hydrologic budget of the entire Los

Osos hydroleogic basin, a more complete hydrologic budget of
the groundwater basin, a specific hydrologic budget of the
porticn of the groundwater basin in the vicinity of the
planning area, and a more detailed assessment of the
long-term safe yield of the groundwater basin aguifers.

Further evaluate the geohydrology and aquifer geometry

in the groundwater basin, redefine the aquifer systems

in the groundwater basin to more specifically follow the
aquifer geometry in the basin, and establish a groundwater
basin management plan.

Evaluate the possibility of recharging the Paso Robles
Formation using a series of in-stream dams in Los Osos
Creek to augment infiltration of Los Osos Creek water, and
using additional water from Warden Lake for groundwater
recharge through Los Osos Creek facilities.

Perform a water supply study for the area assessing
available water supplies, defining current and future water
distribution system needs, and assessing the need for and
sources of possible imported water to meet future water
demands.

Install necessary wells in the Paso Robles Formation

and necessary distribution systems to provide municipal
water supplies to those residents currently using shallow
domestic wells,

Establish a program for identifying abandoned wells which
may be carrying contaminants from the shallow groundwater
system to the deeper, uncontaminated aquifers, and a

- program for sealing and destroying abandoned wells which

potentially threaten groundwater quality.

Implement the above recompendations and establish a firm
program for managing water quality and water quantity
in the Los 0Osos groundwater basin,

BROWN AND CALDWELL m CONSULTING ENGINEERS
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