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R.A. RYDER & ASSOCIATES
CONSULTING ENGINEERS
ENVIRONMENTALSENERGY*CORROSION

September 9, 1985

Mr. Jon Lander, P.E.
Town Engineer

Town of Paradise
5555 Skyway
Paradise, CA 95969

Subject: Paradise Wastewater Management Plan -
Phase II Final Report (4029)

Dear Mr. Lander:

The Final Report of the Paradise Wastewater Management Plan
conducted as Phase II of the Step I Clean Water Grant Program is
herewith submitted. This report, together with the Phase I Report
completed several years ago, has comprehensively studied the condi-
tions, evaluated alternatives and provides recommendations for the
Town of Paradise to manage wastewater disposal for the community in
the future in a manner first to protect the public health and water
quality of the streams and wells, while also retaining and enhanc-
ing social and economic vitality.

This final report represents the joint efforts of our consult-
ing engineering group as well as citizens and staff of the Town of
Paradise, the Butte County Department of Health Services, and the
Central Valley Region Water Quality Control Board. It has been the
subject of intense but harmonious efforts by all involved over the
past nine months. Now it will be the challenge and responsibility
of the citizens of Paradise to proceed henceforth in a timely
manner to implement improved wastewater management. It has been
our genuine pleasure to be of service to the Town of Paradise in
this assignment and we remain available to discuss and interpret
the data in this report as well as assist in implementing the
improved wastewater management systems and monitoring recommended
therein and approved in concept by the citizens' task force and the

regulatory authorities.

-Very truly yours,

TR AL A

Robert A. Ryder, ™E.

RAR:clm

900 Larkspur Landing Circle, Suite 240 ® Larkspur, CA 94939 B 415/461-1104
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I. INTRODUCTION

A. Background

The Town of Paradise has been engaged in studying improved
wastewater management for the past several years. This report is
Phase II of Step I of the Clean Water Grant Program supported by
grants from the Federal EPA and State Water Resources Control
Board. This is the final phase of the planning process that began
with the Phase I Report (Montgomery 1983), followed by a supple-
mentary Phase I Report (Tchobanoglous 1984), and taken together
provide a basis for community decisions on improved wastewater

management.

This report provides an analysis and recommendations for:
° Improved on-site wastewater management ;

° A long range plan for sewer service and off-site dis-
posal of wastes from the central business-commercial-
industrial and multi-family housing areas;

° A long range septage handling and disposal plan; and

° A management plan for handling and disposal of toxic
and hazardous wastes that are generated by many small
commercial and industrial establishments.

The steps for implementation and costs are outlined for each
of these elements in this report. It should provide a sound basis
for the Town of Paradise to proceed further in the future to
implement those programs as the community desires for public health
and environmental protection as well as continuing prosperity and
responsibility for and by the citizenry.

B. Objectives

The Town of Paradise and the State Water Resources Control
Board listed certain objectives that this report should include
that should complete requirements of the Step I Clean Water Grant
Program (Wasserman 1984). The Town of Paradise may elect, with
concurrence by the State Department of Water Resources, to proceed
into the design phase, Step 2, and the construction stage, Step 3,
of the Clean Water Grant Program for the Central Area Wastewater
System and institutional implementation of the on-site wastewater
management program. Estimates are provided herein this report of
the probable portion of funding support from this source of Federal
and State grants. Alternatives for local funding and possibilities
of other grant funding sources are also described and decisions
regarding this economic phase of implementation is of probable
immediate concern to the community. The objectives of this study

include:

Ly Development of an on-site wastewater management district,
including rules, regulations and financing.
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2 Develop regulations for new construction consistent with
new on-site wastewater disposal ordinances.

3o Development of long range plans for the possible sewerage
of selected locations along the Central Commercial areas,
Skyway and Clark Roads, including financing.

4. Develop regulations for the commercial development in the
Central Areas consistent with ordinances.

D Development of long range plans for disposal of septage.

6. Develop regulations for the containment and disposal of
hazardous wastes from commercial activities.

There were, in addition, supplemental considerations that were
included in the general scope of the study. These included:

s Land use, population and demand projections that would
) incorporate the Town's recently adopted General Plan and
L ~proposed Housing Element.
8. Consideration of the Paradise Regional Area and Butte

County planning objectives for a regional approach to
septage, hazardous wastes, and on-site wastewater manage-
ment.

2 Water conservation recommendations to increase reliabil-
ity and service of on-site wastewater systems and reduce
capacity and costs of central area wastewater off-site
disposal systems.

10. Development of financing and revenue plans for the on-
site wastewater management, septage and hazardous waste
handling and central area wstewater system.

11l Evaluation and recommendation of a continuing stream and
ground water quality monitoring program in Paradise.

12. Encourage and respond to public participation in discuss-
ing, understanding, and evaluating all aspects of this
wastewater planning study.

The consultant group attempted to meet all of these objectives
during the course of this study and what is reported herein is the
summary and evaluation of a plannlng process that has taken place
over a six month period and is hoped to be informative and meaning-
ful.

c. Schedule

The consultant group was selected by the Town of Paradise in
July 1984, Definition of the contract and review of scope, fees,
etc., occupied the next several months by the Division of Water
Ouality of the State Water Resources Control Board.
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Authorization to proceed with this study was received in
December 1984 and was scheduled for completion within seven months.

Preliminary reports and discussions with staff of the Town or
Paradise, Butte County Department of Environmental Health, the
Central Valley Region Water Quality Control Board, and a Task Force
of citizens proceeded from February, 1985, through the final
report. In this way, there has been a high level of communication,
interaction and comprehension of the study and its recommended

plans.

D. Organization and Project Study Team

The project study team consisted of a consultant group that
included the following organizations and persons responsible for
various phases of the report:

® Principal Connsultant:
R.A. Ryder & Associates, Kentfield, California
Project Manager - Robert A. Ryder, P.E.
Central Area Wastewater Plan - William A. Taplin, P.E.
Hazardous Waste Management - James D. Steele, P.E.
Drafting -« Victor D. Erickson
Kenneth Houston

° On-Site Wastewater Management and Land Disposal
Consultant:
Storm Engineering, Winters, California
David W. Storm, P.E.

° Septage Management Subconsultant:
Emilio de La Fuente, P.E., Mill Valley, California

°® Financing and Revenue Plan Subconsultant:
Walters Engineering, Sacramento, California
Brien B. Walters, P.E.

Eric Beyer, P.E.
James Hatter, Financial Consultant

° On-Site Wastewater Management District Implementation

Subconsultant:
Andrea Di Marco, Stinson Beach, California

Project liaison with the Town of Paradise was conducted by Mr.
Jon Lander, P.E., Town Engineer, the Town Manager, Mr. George F.
Irving, and the Town Council. Dr. George Tchobanoglous, of the
University of California, Davis, reviewed the report as an
independent consultant to the Town of Paradise.

The Project Coordinator for the State Water Resources Board
was Mr. Joseph J. Henao, Staff Engineer, of the Central Valley
Region Water Quality Control Board, Sacramento, California.
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E. Public Participation

A Wastewater Study Advisory Task Committee was formed in March
1985 for the purpose of review and comment on various aspects of

this wastewater management planning study.

This Task Force met

thereafter every several weeks to the end of the study in July

1985

The Task Force provided valuable insight and direction to

the Town staff and consultants as to important community concerns

and objectives,

This Committee was comprised of the following:

TABLE I-1

Town of Paradise Adhoc Wastewater Study Advisory Task Force

Organization

Paradise Irrigation District
Representative

Butte County Division of
Environmental Health
Paradise Chamber of Commerce

Downtown Merchants Association

RMBA

Paradise Tax Payers Association

Community at Large

Town Council

F. Abbreviations

Person

Phil Kelly, Manager

Henry Martin, Sanitarian
Alternate: Lynn Van Hart,
Director

Dick Ryan, Birr Wilson & Co.
Dr. Arthur Layton, Optometrist

Jim Flood, KRIJ
Alternate: Mike Pavis,
Restaurant
Ronald 2. Harris, Allied Brokers
Alternate: Mel Peterson,
Trophies & Treasures

La Comida

Brownie Jacques
Alma Theis

Monte East, PG&E

Priscilla Hanford

Hap Penn

Sharon Babick, Fashion Optical

Curt Campion, Mayor
Joe Smith, Councilman

In order to conserve space and improve readability, the
following abbreviations have been utilized throughout this report.

A acres

AF acres-feet

ADWF Average Dry Weather Flow

BOD 5-Day Biochemical Oxygen Demand at 20°C
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County Butte County

o degrees Celsius
CBD Central Business District
du/ac dwelling units per acre

EDU equivalent dwelling units

EPA Federal Evironmental Protection Agency
EE Evapotranspiration

°F degrees Fahrenheit

ft feet

gal gallons

gpad gallons per acre per day

gpcd gallons per capita per day

gpd gallons per day

gpm gallons per minute

G/CC grams per cubic centimeter

h heat-feet

hr hour

HUD Federal Housing & Urban Development Department
I/1 infiltration-inflow

in inch

KW Kilowatt

KWH Kilowatt hours

lbs/day pounds per day

LF lineal feet

mg million gallons

mgd million gallons per day

mg/1 milligrams per liter

min minutes

ml milliliters

mo month

MPN/100 ml Most Probable Number per 100 millileters

MSL mean sea level

N Nitrogen

NO3 Nitrate

O&M Operation & Maintenance

pH Hydrogen Ion Concentration

PDWF Peak Dry Weather Flow

PID Paradise Irrigation District

ppcd pounds per capita per day

PWWF Peak Wet Weather Flow

0 Flow In GPM

Res Residential

RWQOCB, California Regional Water Ouality Control Board,
CVRWOCB Central Valley Region

SCS U.S. Soil Conservation Service
sqg ft square feet

State Board State Water Resources Control Board

TDS Total Dissolved Solids

Town Town of Paradise

TSS Total Suspended Solids
umhos/cm micromhos per centimeter

u/ac units per acre

yr year



Zoning Classifications

RR
RR-3
SF
MFE
MF-P
NC
CC
CB
IS
RC
CE

Rural Residential - 2/3 A/DU

Rural Residential - 3 A/DU

Single Family Residential - 4 DU/A
Multi-Family Residential - 7 DU/A
Multi-Family Professional - 10 DU/A
Neighborhood Commercial

Community Commercial

Central Business

Industrial Services

Resource Conservation

Community Facilities
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IT.

SUMMARY AND RECOMMENDATIONS

A summary and the principal recommendations of each chapter of
the report are as follows:

Chapter III - Study Area Characteristics

1.

The Study Area was primarily for the 18 square mile Town
of Paradise, but regional considerations for long range
planning of on-site wastewater management, septage and
toxic-hazardous wastes was included for the Paradise
Market Area of 192.4 square miles on Eden Ridge from
Highway 99 to Stirling City.

Population, land use and the planning boundaries for a
Central Area Wastewater System were developed from the
General Plan, the recently adopted Zoning Ordinance, and
the Draft Housing Element.

About 85% of the land in Paradise is classified for
single family residential with present and planned waste-
water disposal by on-site systems. A central wastewater
system with off-site disposal has been planned for 11.5%
of the land that is used for or zoned for commercial,
industrial and multi-family purposes.

There are presently 24,500 persons who reside in Para-
dise. A declining growth rate initially projected at
2.1% per year has been used to predict future populations
of 32,300 by 1995, 35,400 by 2005, and a saturation
population of 47,500 to fully occupy all land to the
present zoning classification, a condition that might
occur in fifty or more years.

The commercial~industrial multi-family housing portion of
the population is presently 6,950 persons; that has been
projected to grow at 2.5% per annum and increase to

10,500 by 1995, 14,400 by 2005, and 20,100 at saturation.

The population in the Paradise Regional Area outside of
the Town limits is 8,600 at present. A growth rate
somewhat higher than within Paradise is anticipated by
Butte County, and is expected to be 12,800 by 1995,
28,000 by 2005, and 53,600 at saturation.

On-site wastewater systems using septic tanks and
leaching fields are exclusively used at Paradise for
wastewater disposal. The original design concepts,
developed 60 years ago, for this type of disposal were
for it to be a semi-permanent disposal until the soil
became clogged and no longer useful, and then either a
new leachfield or sewers would be constructed. The Town
of Paradise has within the past five years taken measures
to limit waste disposal in new systems to no more than
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10.

11.

12.

900 gpad and to much less than that in the thinner, less
permeable soilds of the lower elevations. These mea-
sures, as well as consideration of effective management
for scheduled periodic septage pumping, leaching field
inspection and necessary rehabilitation, are planned to
provide as much permanency in on-site systems as
possible.

The predominant soil in Paradise is an Aiken clay loam
that has moderate permeability; but with an iron content,
low pH and moderate cation exchange capacity that suggest
decreasing permeabilty over a period of time as a result
of chemical interaction with wastewater. Continuing
surveillance to prolong and extend the effectiveness of
on-site subsurface disposal systems is warranted.

The soils of the Durham-Pentz Road area being considered
for off-site irrigation disposal are acidic, sandy loams
and cobbly loams of one to two feet thickness overlying
basaltic rock. These soils can be irrigated by reclaimed
wastewater for shallow rooted pasture grasses, although
the moisture retaining capacity is relatively low, and
frequent water applications will be necessary.

The soils in Paradise vary from 2 to 20 feet thick, and
overlie highly fractured water bearing volcanic rock, the
Tuscan Formation. There are areas in town where there
are rock outcroppings and/or soils of excessive
permeability, less than five minutes per inch, that
should not be utilized for conventional on-site
subsurface disposal.

The water supply of most of the Town of Paradise is from
the surface source of the Paradise Irrigation District.
However, there are more than 200 wells within Paradise
drawing water from the Tuscan formation primarily for
irrigation purposes. Although ground water contamination
has not yet been detected, it is recommended that a
ground water quality program be conducted as a part of
the On-site Wastewater Management System to determine if
there is degradation in certain basins that would
necessitate different means of wastewater treatment and
disposal.

The rainfall in the Paradise Area ranges from an average
of 26 inches per year in the vicinity of the Durham-Pentz
Road area proposed for off-site wastewater disposal to 35
inches at the lower and 70 inches per year at the upper
Town limits, Seasonal variations can be as much as fifty
percent in wet or dry seasons. The selection of the
Durham-Pentz Road area for off-site disposal is favored
by being able to effectively apply a reclaimed water
irrigation rate of fifty percent more than in Paradise.
On the other hand, the critical periods for on-site
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13.

disposal in Paradise 1is the winter wet seasons and
special precautions must be taken to avoid parallel leach
trench stacking uphill that would exceed the hydraulic
assimilative capacity of the soil and cause surfacing of

leachate.

The normal runoff of Butte Creek would allow a seasonal
discharge of highly treated effluent from Paradise that
would provide a 100:1 dilution during the periods from
November through April, and a 10:1 dilution for either
Little Dry or Clear Creeks. Although discharge of any
effluent to Butte Creek 1is not presently allowed due to
environmental and health concerns of Butte County, it is
possible that this alternative for winter disposal must
be reconsidered if other disposal options are not
possible. The extreme wet season overflow from impound-
ments of reclaimed water into Little Dry or Clear Creeks
should be considered as measures to be taken for the
off-site disposal system in the Durham-Pentz Road area.

Chapter IV - Wastewater Flow and Characteristics

1.

The unit wastewater flows have been projected at:

Single Family Residential - 2.36 person/du - 75 gpcd
175 gpd/du

Multi-Family Residential - 1000 gpad

Multi-Family Professional - 1333 gpad

Commercial Areas - 2000 gpad

Industrial Areas - 2000 gpad

The flow allowances have been used to develop flow
projections in the Central Area long range plan for a
wastewater system.

A relatively low infiltration-inflow allowance of 200
gpad has been utilized in planning the Central Area
Wastewater System and would amount to a total of 260,000
gpd of the 2,400,000 gpd projected for the entire area at
saturation development.

A peak flow allowance of two times the average daily flow
and a sewer capacity of four times the average daily flow
have been utilized to size the Central Area Wastewater

System.
}

The Central Area Wastewater System has been planned in
two phases - initially for an average daily flow of %
1.2 MGD that will occur between 1995 and 2000 and an
ultimate flow of 2.4 MGD at saturation development. The '
Skyway portion of the total is 1.25 MGD and Clark Road at |

1.15 MGD.
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The planned Central Area Wastewater System capacity of
2.4 MGD is two thirds of the total flow projected in 1979
for the entire Town of Paradise. Utilizing the flow
equalizing capacity of the single family septic tanks to
reduce peak flows, there would be sufficient capacity in
the planned wastewater system to handle many residential
areas of the community if the need for off-site disposal
would develop in the future as a result of toc many
failed leaching systems or water quality degradation of
some of the stream basins within the Town. Strict and
effective water conservation, if adopted community wide,
can provide an additional 20-40% excess capacity in the
planned system for future use by the residential
community.

The organic and solids characteristics of the wastewater
have been projected as typical values for a residential
community of 0.17 and 0.19 pounds/capita/day. The
concentration in the wastewater would be 270 and 300 mg/1
respectively. The mass emission total loading at satura-
tion development of the Central Area would be 5,425 and
6,060 pounds/day, respectively.

Other characteristics including o0il and grease, toxicity,
pH, nitrogen, phosphorus, dissolved solids, temperature,
etc., will be regulated by ordinance to be within the
range of the average for a domestic wastewater. Pre-
treatment will be required for any unusually strong
commercial or industrial wastewater before discharge into
the wastewater system.

Chapter V - On-Site Wastewater System Management

1.

The several Phase I Wastewater Management Reports
generally concluded that individual on-site wastewater
management systems should be retained for the predomi-
nantly residential areas of Paradise instead of a very
costly area-wide wastewater collection and treatment
system. The conclusions of this Phase II Report
generally support those earlier findings.

In response to the cobjective of continuation of on-site
subsurface wastewater disposal, the Town has within the
last year adopted Sanitation Ordinance 103 to limit
discharge to no more than 900 gpad, and in certain
locations of less suitable soils, a lesser degree of
density and wastewater application.

State law now provides regulations wherein a community
can retain on-site systems in lieu of sewering and
through a public agency can inspect, monitor, and
rehabilitate failing systems.

The inventory of existing systems and the establishment
of hydraulic and chemical loading limits for each Town
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10.

subbasin would be an important precursor to the imple-
mentation of an on-site wastewater management program in

Paradise.

The monitoring of twenty surface stream locations
guarterly, and ten ground water wells semi-annually is
proposed as a part of an on-site wastewater management
system to provide advanced warning of the approach to
prescribed limits for surface and ground water resources.
The estimated cost of this water quality monitoring
program is $12,000 per year.

A water conservation program with financial benefits of
reduced service fees for either on-site or Central Area
wastewater system is proposed to encourage and reward
water savings in excess of twenty-five percent of
historic or normal usage.

It is recommended that the Town of Paradise create an
on-site Wastewater Management Zone in accordance with
State law for the entire Town area to provide for
effective long range use of these disposal systems.

The estimated cost for establishment of an On—-Site Waste-— -

water Management Zone is $4,00 per dwelling unit for the
initial two years, with possible reduction to $2.50 per
month thereafter based on current 1985 prices. These
fees will produce a fund of $475,000 in each of the
initial two years to be used for initial system checking
at each on-site disposal facility and for a Basin Cumula-
tive Impact Study to determine chemical and hydraulic
loading capacity of each subbasin. Thereafter, the fees
would be used for inspection of systems at a proposed
frequency of 4, 3, 2 and 1 years, respectively, for
residential, multi-family, commercial-industrial and
restaurant, laundromat properties. The frequency may be
increased or decreased for specific types of dischargers
later as conditions dictate.

The costs of on-site wastewater management at Paradise is
estimated to be far less than the $12.00 to $20.00/month
service fee at Stinson Beach, the Georgetown Divide, and
San Lorenzo Valley due to a much larger population and
service areas, and less severe so0il and structural

problems.

The present estimated daily applied wastewater flow
attributable to on-site disposal systems in Paradise 1is
about 3.3 million gallons per day. This is an overall
average of 287 gallons per acre per day in the community;
a unit application rate of less than a third of the maxi-
mum amount recommended in the Phase I Report. However,
certain basins presently exceed or approach the recom-
mended maximum application rate. These include the Upper
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11.

12,

13.

14,

15.

16.

and Middle Honey Run, the Upper Roe and Upper Clark
Basins. These basins of higher density development and
wastewater application are within areas of the planned
Central Area Wastewater Systems for collection of
off-site treatment and disposal.

An alternative considered but not recommended to a public
agency conducting the on-site wastewater management, is
to license and schedule septage haulers to conduct the
periodic pumping and inspection functions as an extension
of their present County Environmental Health Department
Permits. It is anticipated that this plan would cost
homeowners half of that for the public agency, but would
be at a reduced level of service and could have responsi-
bility and liability difficulties. The concept has no
historic precedent in California and there ccould be
difficulty in implementation.

A draft On-Site Management District Resolution and Ordi-
nance is included in the Appendix to and the community in
implementing these measures to improve the long range
prospect of continuing septic tank leachfield wastewater
disposal in most areas of Paradise.

‘There are now more than one hundred on-site systems that

need repairs annually and many more chronically malfun-
ctioning systems. A thorough survey and inventory of all
systems in the Town is one of the prevailing reasons that
an On-Site Wastewater Management Zone concept should be

. lnitiated,

A water quality monitoring program should be undertaken
as an initial stage of the On-Site Wastewater Management
System.

Further definition of the geohydrologic relationship of
wastewater discharge to near surface soils and the 200
active wells in Paradise should be undertaken also as an
initial stage of the On-Site Wastewater Management System
with possible additional fiscal support from the U.S.
Geological Survey and/or the State Department of Water
Resources.

A water conservation and financial incentive program is

recommended to reduce wastewater loading and extend the

capability of on-site wastewater disposal. As proposed,
the incentive program will be a reduction in service fee
charges for the on-site wastewater management program.

Chapter VI - Central Wastewater Collection and Disposal

1.

The previous Phase I studies found some evidence of water
quality degradation in Honey Run and Neal Creeks that
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drain the Skyway Central business area of densest devel-
opment in Paradise. Concern on this situation led the
Regional Water Quality Control Board to request develop-
ment of a long range wastewater system plan for this
area.

Although there was no indication of water quality degra-
dation in the Little Dry Creek and Clark Basins, this is
an area where there have been a number of failed on-site
systems as well as zoning for extensive commercial,
industrial and multi-family uses, and as such, was
included at the reguest of the Town in the Central Area
wastewater system plan.

Preliminary planning and construction of one hundred
sewer laterals and 800 feet of sewer line occurred in
1973 along Skyway between Neal and Elliott Roads as part
of the Skyway Assessment District No. 1. This existing
system has been incorporated into the current plans for a
wastewater collection system in the Skyway area.

The prospect of community on-site wastewater disposal
systems is very limited for the Skyway area, and to a
lesser extent, in the Clark area. Two possible sites -
south of Skyway at the west Town limits and between Neal
and Roe Roads identified in previous reports - were found
to have insufficient soil depths or would destroy a pine
forested area to make them suitable for community on-site
systems for the 350,000 gpd estimated discharge capacity.
Even this would be far less than the estimated 1,250,000
gpd wastewater flow projected for the Skyway area.

The prospect for community on-site wastewater disposal
systems is a little better for the Clark area. It is
estimated that a potential for disposal of 150,000 gpd
exists at community and public facility areas. Although
again, this is far 1less than the ultimate wastewater
disposal needs for 1,150,000 gpd. It would appear that
some initial community systems as at the Golf Course
could be incorporated with water reclamation and
consequent water savings for the Paradise Irrigation
District.

A conventional gravity sewage collection system directly
connected by laterals to the buildings is more cost
effective than the alternative of using septic tanks and
a smaller diameter collection system as could be allowed
by reduced peak flows. The moderately sloping terrain
and the minimal number of pump stations, only two for
lower Skyway and Clark areas, produce favorable terrain
and the minimal number of pump stations, only two for
lower Skyway and Clark areas, produce favorable terrain
for higher velocities and smaller diameter piping than
might be the case for a conventional system in flatter or
more bisected terrain.

T L=



T /The planned overall length of the Skyway wastewater
/collection system is 69,700 lineal feet and for the Clark

|area,

66,600 lineal feet. These systems should be

| constructed in their entirety in an initial phase of

' construction as there is some building in all areas to be
served. The present estimated construction cost of these
collection systems is $3,847,000.

8. Maintenance costs for the Central Area Wastewater
Collection System have been estimated to be $75,000 per
year for cleaning, rehabilitation and administration
exclusive of depreciaticn.

9. Two pump stations will be required for the Central Area
Wastewater System - a Clark Road Pump Station for an
initial capacity of 2 MGD at 60 feet head and ultimate
capacity of 4.3 MGD located at the south Town limits, and
a Lower Skyway Pump Station of 0.37 MGD at 200 feet head
to serve all of the Skyway area west of Neal Road.

10. Each pump station will utilize submersible open impeller
lift pumps and will have a small structure that will
enclose controls and an emergency electric generator to
provide service continuity in the event of a power
failure.

11. The capital cost of these pump stations éfe-estimated to
be $303,000 for Clark Road and $147,000 for Lower Skyway.
The annual maintenance and operation costs are estimated
to be $90,700 for Clark Road and $41,800 for the Lower
Skyway Pump Station when operating at design capacity.

L2 Four alternatives were evaluated for wastewater treatment
and disposal:

(¢

(d)

Wastewater treatment at the south Town limits and
reclaimed water storage and disposal by irrigating
pasture on the McKnight Ranch along the Durham-Pentz
Road.

Similar to (a) except for reclaimed water storage in
Corry Canyon and irrigation disposal at Butte
College and the adjacent Lucky 7 Ranch.

Treatment and disposal of reclaimed water in summer
by terraced irrigation in Neal Canyon and winter
disposal into the gravel spoil along Butte Creek.

A gravity sewer line to the City of Chico's waste-
water system for conveyance to and treatment in the
Chico facilities and discharge to the Sacramento
River.

|
o e’

IT



13,

14,

5

16.

17.

18.
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Land disposal of reclaimed water to irrigate range land
in the Durham-Pentz Road area will provide 21 inches of
water seasonally and the nutrients of 120 pounds of
nitrogen, 24 pounds of phosphorus/acre that will greatly
enhance the livestock productivity of this land and not
be excessive in water or nutrients.

Four types of wastewater treatment to provide a reduction
of 65% of organic and solids matter from the wastewater
were evaluated. The land requirements and costs of each
are shown for the Phase I capacity of 1.2 MGD.

Land Operation &
Requirements Capital Maintenance
Process Acres Cost (8) CosgE — S/¥F.
a) Aerated Lagoons 10 $ 825,000 $153,000
b) Oxidation Ditch 5 1,540,000 143,000
c) Rotating Bio-
logical Contactors 5 1,845,000 138,000
d) Faculative Oxida-
tion Ponds 70 1,495,000 92,000

The aerated lagoon treatment process is the overall most
cost effective and the apparent best project utilized for
the financial and revenue analysis. Other types of low
capital and operation cost processes with reliable
performance such as batching activated sludge treatment
should be considered at the time of final design.

A five mile long diameter, 12-inch effluent pipeline to
convey treated wastewater down McKay Ridge with a 150 KW
energy recovery hydraulic turbine, expanded to 300 KW in
Phase II 1is proposed to convey the treated wastewater to
a storage reservoir.

The capital cost of the pipeline is $780,000 and for the
hydraulic turbine installation $300,000 initially and
$420,000 ultimately. The wvalue of the recovered electric
energy is $80,000 in Phase I and $160,000 annually in
Phase II. A recovery of capital expenditure in less than
five years, and producing more energy than consumed in
pumping and wastewater treatment.

There is a "Box" canyon on the McKnight Ranch or in Corry
Canyon in the Butte College-Lucky 7 that can be used for
construction of an initial 650 AF capacity reservoir for
winter storage of reclaimed water. A second 650 AF
capacity reservoir can be constructed downstream for
Phase I1 at either site.

The construction cost of the dam and appurtenances at
each site is approximately $975,000. ‘

o ——

LI=H

fdﬂ'
7



20.

21.

22,

23.

24.

25.

26.

Wastewater disposal would be provided by irrigation of
the ranches for year-round green pasture for cattle. It
is proposed that a 2638.2 acre portion of the south-
westerly portion of the McKnight Ranch be purchased for
the reservoir site and irrigation. Overall, there is a
need to irrigate about 760 acres in Phase I and 1520
acres in Phase II. However, the additional land purchase
is recommended to provide a buffer along roads and
creeks, some of the hillsides are too steep and rocky for
irrigation and so as not to sever or adversely affect the
operation of the remaining portion of the Ranch. The
McKnight Ranch is zoned by Butte County for agricultural
uses with minimum 40 acre parcel sizes and is presently
in Williamson Act agricultural preserve, and has an
assessed value of $56.31/acre. It is anticipated that
the desired portion may be purchased for approximately
$250/acre, an overall cost of $660,000. The owners are
only interested in a sale and not a lease to the Town of
Paradise, so purchase seems to be the only option for
securing suitable land for disposal at this site.

The benefit value of irrigated pasture in Butte County is
presently about $115/acre. There is a potential of
recovering $72,500 in costs in Phase I and $145,000/year
in Phase II from the nutrient containing reclaimed water
use for irrigating these pastures.

The Butte County-Lucky 7 alternative would be more
complex and costly than the McKnight Road alternative as
more than a dozen parcels would have to be acquired and
the reclaimed water system would be spread over a larger
non-continguous area.

The alternative of terraced irrigation in Neal Canyon
Road and winter disposal to the Butte Creek gravel spoil
banks was not estimated due to complexity of land
acgquisition and improvement costs as well as social and
environmental difficulties to have Butte County rescind a
prohibition of any effluent discharge to Butte Creek.

The City of Chico currently is developing a Master Plan
for providing wastewater collection and treatment to the
adjacent County areas and could accept the additional
wastewater from the Central Areas of the Town of
Paradise for treatment and effluent discharge to the
Sacramento River.

The costs of trunk sewers from Paradise down the Skyway
and connecting into the Chico system are $4,265,000 for
the recommended ultimate capacity of 2.4 MGD.

The cost of conveyance and treatment connection charges
based on current rates of the City of Chico are $1,616/
dwelling unit and would be assessed to the Central Area
of Paradise on an eguivalent dwelling unit basis.
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28.
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30.
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32%

33.

5 coip{rison of the apparent best project for land
dispo¥al or the connection to Chico is as follows for

Phase I.

Paradise Area Chico
Land Disposal Connection
507
Capital Costs % :".. $8,827,000 $16,533,800
Total Annual Costs 1,004,800 1,913,400

The recommended method of financing the Central Area
Wastewater System is by an Assessment and Bond proceed-
ings under the California Improvement Act of 1913 and
Improvement Bond Act of 1915.

The total capital and operation and maintenance costs of
the apparent best project that include a 25% contingency,
engineering, administration, legal and discount costs

are:

Phase I Phase II Total

Capital Costs (1985) $11,033,750 $2,648,750 $13,682,500
Total Costs for Assess-

ment Financing (1987) 14,331,000 3,449,000 17,780,000
0&M Costs/Year (1985) 192,400 180,700 180,700

A serious health hazard has not been found and under this
condition the Town of Paradise is not eligible for an EPA
Clean Water Grant that could provide 35 to 50% of capital
costs. There are other possible sources of grant funding
for lesser proportions that should be pursued to lessen
the cost of assessments.

A cost of connection to the proposed Central Area Waste—-
water System on the basis of local assessment funding and
without grant support would initially be $1,500/du that
would then rise to $3,000/du after the initial solicita-
tion. S
The estimated costs of wastewater service to the Centraf_*
Area would be $18.00/month for debt service and $11.25/ /
month for operation and maintenance, an annual cost of

$350/du.

It is recommended that the Town of Paradise retain a
financial advisor with expertise in the bond market and
grant funding to further assist the Central Area Waste-
water System plan into actual accomplishment.
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Chapter VII - Septage Treatment & Disposal

Lo The Butte County Neal Road Sanitary Landfill presently
serves as the depository for septic tank pumpers and
haulers for all of Butte County including the four that
serve the Town of Paradise. Septage is air dried in
lagoons at this site and then mixed with solids wastes
and placed into the fill.

2 Septage being hauled to the Neal Road site has been
increasing in recent years from -about 400,000 gallons per
year to 1,200,000 gallons in 1983. Considering that
there are approximately 10,000 septic tanks in Paradise,
the frequency of pumping may on the average be every ten
years and far less than the four year average found
typical for single family residences.

3. The Neal Road site is operated by a private contractor

\ A whose contract expires in 1987, and has expressed that

X the current tipping fee of 1/2 cent per gallon is
inadequate, and will negotiate a higher price or may
discontinue receiving septage at this site in the future.

4. The Neal Road Landfill septage handling facility does not
meet recently adopted State Requirements for land
disposal, Subchapter 15 of the California Administrative
Code. The new regulations reqguire improved facilities.

5. A regional facility to provide long range septage
disposal for the Town of Paradise and the Paradise
Regional Area is a possible alternative to a changed Neal
Road disposal facility and can be incorporated into the
On-Site Wastewater Management Zone and the proposed land
disposal facility.

6. ~ Thee alternatives for septage stabilization were
“—evaluated in conjunction with the McKnight Ranch land
disposal site for the saturation population and the

approximately 45,000 septic tanks that would be in the
Paradise regional area. The alternatives were lagooning,
aerobic and anaerobic digestion with effluent being
discharged to the storage reservoir and solids composted
for a soil conditioner.

T The costs of these alternatives are as follows and

compared to the tipping costs projected for pumping each
septic tank at least on four year intervals:

T Tl



Capital Annual

Alternative Cost 0&M Cost Cost Rank
Lagooning $531,000 S 7,000/yx. B55,900/yx, 1
Aerobic

Digestion 425,000 12,000 52,000 2
Anaerobic

Digestion 562,500 8,000 57,600 3

Neal Road - - 130,000 4

All of the alternatives for septage disposal at the pro-
posed McKnight Ranch land disposal area are considerably
more economical than the tipping fee at Neal Road. A
lagooning treatment and sludge composting process
recommended as the apparent best project for long range
septage handling for the Town of Paradise.

Sludge produced at the Town's Wastewater Treatment
facility as well as certain neutralized classifications
of toxic and hazardous wastes are included in the con-
siderations and costs for septage handling.

Chapter VIII - Hazardous Waste Management Plan

for Commercial Establishments

1.

There has been concern of the periodic discharge to
drainage courses and septic tanks of various chemical
hazardous wastes including acids, caustics, toxic and
flammable and explosive substances from a number of small
commercial enterprises in Paradise.

Recently adopted Federal and State hazardous waste
regulations will apply to all generators producing over
one hundred gallons per month, and require appropriate
storage and disposal in approved sites by later this
year.

There are nearly one hundred commercial establishments in
Paradise that generate small quantities of hazardous
wastes, and all are presently below the regulated minimum
generation volume. These establishments include auto
service stations and repair shops, machine shops, paint-
ers, roofers, pest control operators, photo finishers,
dental laboratories, hospitals and school laboratories.

Current disposal practices include:

(a) Untreated discharge to soil and water courses.
(b) Waste containerization and landfill.

(c) Septic tank disposal and subsurface leaching.

(d) Contact with recovery/recycling companies for off-
site hauling.

TTI=13



A management plan is proposed that will include all small
commercial generators as well as others including resi-
dences who occasionally need to dispose of a toxic
container or substance to provide a convenient and
economical method of waste disposal and thereby minimize
the current dumping and disposal practices within the
Town. This could be accomplished by construction of a
local hazardous waste storage and transfer facility that
could be at the Central Area Wastewater System disposal
site, and administered by the On-Site Wastewater Manage-
ment Zone.

The hazardous wastes transported to this site can then be
either combined with septage for evaporation if suitable,
or stored for pick up and ultimate disposal into a Class
IT landfill or hazardous waste final treatment and
disposal facility.

The On-Site Wastewater Management Zone personnel can
inspect for compliance, and facilitate local homeowners,
etc., by publicity and later receptacle bins to dispose
of hazardous wastes in a manner that will minimize in-
discriminant dumping to drainage courses or soils within
the Town.
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IITI. STUDY AREA CHARACTERISTICS

A. Study Base

The study area characteristics have been described in
considerable detail in the two previous Montgomery Engineers (1979,
1983) and Tchobanoglous (1984) reports. These described physical
site data including climate, soils, population, land use, geology,
hydrology, hydrogeology, and water quality. Reference should be
made to these reports provided as EPA funded 208, Phase 1 and
supplemental Phase 1, as they are not repeated herein. There have
been, however, some changes in land use planning by the Town of
Paradise and Butte County within the past year that are incorp-
orated into the considerations of the study reported herein. Also,
there was an expression of interest by Town and County Public
Works, Planning and Health staffs that a more comprehensive over-
view of what is termed the Paradise Market Area that extends
basically up Eden Ridge from Highway 99 to Stirling City should be
incorporated into considerations of septage and hazardous waste
handling as well as a possible On-site Wastewater Management
District for these areas of Butte County contiguous to the Town of

Paradise.
B. Land Use

The planning documents that indicate the present and projected
land use for the Town of Paradise have been utilized for this
analysis and include the General Plan (Collins 1981), and the more
recently adopted Zoning Ordinance, Map and Draft Housing Element
(Paradise Planning Department 1984).

The land use and zoning planned for Paradise was influenced to
a large extent by the previous wastewater plans and recommendations
of continuation of on-site wastewater disposal as influenced by
soil and related leaching field characteristics. The projected
land use for the Town of Paradise is shown in Table III-1. The
residential character of the community is evident in that 85% of
the total land use is in the single family category; and in addi-
tion, there is another 6% in multi-family zoning. The commercial
and industrial zoned land constitutes 6.5% of the total. Open
space is not only reserved in the extensive rural residential
zoning, but by resource conservation and community facilities that
include the golf course, schools, hospital grounds and cemetery.

An estimate of present land use in Paradise is shown in Table
III-2. About 30% of the land that can potentially be built upon is
vacant, another 24% is utilized in transportation thoroughfares,
and that some land is still in agriculture, primarily apple
orchards, of which Paradise is famous in the local region.

The occupied commercial and industrial land comprise about 2.5
percent, or perhaps half of the net areas designated for those

uses.
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TABLE III-1

Projected Land Use in the Town of Paradise

Percent
Maximum Density of

Zoning Classification Acre Total Acres* Total
R-R Rural Residential 1.5 DU/A 4,938 42.6
R-R-3 Rural Residential 3,189 27«5
SF Single Family Res. 0.33 DU/A 1,730 14.9
MF Multi Family Res. 7DU/A
M-F=P Multi Family Prof. 10DU/A 696 6.0
N-C Neighborhood Comm.
C~C Community Commercial 580 5.0
C-B Central Business
I-S Industrial Services 174 1.5
R-C Resource Conservation 174 1.5
C-F Community Facilities 116 1.0

Total 11,597 100.0

*Gross Acreage

REF: Paradise General Plan
Paradise Zoning Map

TABLE III-2

Present Land Use in Paradise

Proportion of Total

Land Use Class Acreage . (%)
Residential 4,419 38l
Commercial “266 2.4
Industrial 20 042
Agricultural 282 2.4
Public & Institutional 243 2.1
Parks 68 056
Streets and Lanes 2,720 235
Railroad Right of Way 74 0.6
Vacant 3,487 30,1
Total 11,597 100.0

REF: Paradise General Plan - 1980 Estimate
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C. Regional Land Use

The Paradise Market Area on "the Ridge" is comprised of three
areas and a portion of a fourth in the Butte County Land Use Plan.
Thse include, besides the Town of Paradise, the Upper Ridge Area of
Megalia and Paradise Pines, the Stirling City area and the upper
quarter of the Central Butte Area that lies on the lower slopes of
the Ridge south and west of the town. All of these areas presently
utilize on—-site wastewater disposal system and this practice is
expected to continue. The septic tank pumpers that serve Paradise
also serve all of the Ridge. The size of these areas in comparison
to that within the town limits is shown in Table III-3 and
indicates that in terms of area, the Town of Paradise 1is the
smallest entity of the planning areas. The Stirling City area is
presently and expected to remain as mountain forests, while most of
the Central Butte area of the lower foothills is rocky, thin soils
that are zoned for agricultural grazing land.

TABLE III-3

County Planning Areas in The Paradise Region

Proportion of total - %

Area with without
Planning Area Square Miles Stirling City Stirling City
Town of Paradise 18:1 9.4 2646
Upper Ridge 21.4 11.1 31.4
Stirling City 124.3 64.6 -
Central Butte (38%) 28.6 14.9 42.0

Total 192.4 100.0

The current and projected land use for the Paradise Regional Area
is as shown on Table III-4.
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TABLE III-4

Paradise Regional Area Land Use

Present Conditions - Acres — Planned Conditions
Open Commercial Open Commercial
Planning Area Space Residential Industrial Space Residential Industrial
Town of Paradise 6,892 4,419 296 3,479 7,364 754
Upper Ridge 12,655 922 119 9,408 3,968 320
Stirling City 79,469 80.7 2 79,464 84.6 3
Central
Butte (38%) 18,075 21.3 16 15,192 2,637.7 474
Totals 117,091 5,634.7 423 107,543 14,054.3 1,551
Proportion with
Stirling City % 95 4.6 0.4 87.3 11.4 1+3
Proportion without
Stirling City % 86.3 12.7 1.0 64.4 32.0 3.6

The Town of Paradise presently has nearly 80% of the resi-
dences and 68% of the commercial area at the present time.
However, at saturation zoning conditions, these will reduce to 53%
of the residence and 49% of the commercial-industrial areas. This
also shows that potential growth in the County areas can be larger
than for the Town of Paradise and the desirability of regional
condition of on-site wastewater management, septage and hazardous
waste handling. Also, of regional concern is the growth of
commercial-industrial areas in the thin soils of the Central Butte
region, where central sewers, treatment and disposal would probably
also be necessary. The Upper Ridge area lies in an area where much
of the drainage is tributary to the water supply reservoirs of the
Paradise Irrigation District. As a consequence of these considera-
tions, the proposed central wastewater collection, treatment and
disposal system should be expandable, and effective on-site waste-
water management is needed for the entire region.
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D. Peopulation Projections

The population of the Town of Paradise is currently about
24,500 people and in the outlying region another 8,600 for a total
of 33,100. The historic growth in the Town of Paradise is shown on
Figure III-1, and projections are shown in the envelopes of
expected maximum and minimum rates to the saturation population of
all currently zoned residential, commercial and industrial land on
the basis of gross acreage. The maximum growth rate is based on
the Town of Paradise Planning Department estimate of 2.5% per year
in the next five years. The low projection is based upon extra-
polation of the most recent growth rate, 1.3%, between 1983 and
1985. The intermediate projection has been used for planning for
expected population ten and twenty years in the future.

The commercial-industrial and multi-family areas are of
particular interest because it is within these areas that waste-
water flows presently and will continue to exceed the long range
on-site wastewater disposal recommendation of 900 gpd/acre,
(Montgomery 1983). Unit flows for these areas have been projected
at rates shown on Table III-5.

TABLE III-5

Commercial, Industrial & Multi-Family Unit Wastewater Flows

Wastewater Population
Flow Equivalent
Zzoning Classification GPD/Acre Per Acre*

MF & PD Multi-Family Residential - 1000 13.3
MFP Multi-Family Professional 1333 17.8
CC & CB Commercial & Central Bus. 2000 2646
IS Industrial Services 2000 26.6
- Infiltration 200 257

*Basis - Average Wastewater Flow = 75 gallons/capita/day.

The criteria to assign to the non-residential classifications
can vary considerably based upon the type of community, urban
density, land values, etc. The criteria for commercial and
industrial areas are two to three times that listed in Table III-5
in the BRay Area and Los Angeles with multi-level buildings. While
at Chico, the commercial-industrial unit flow has been measured at
1000 gpad and is used in the fee schedule for new connections on
that basis. The use of a more conservative factor at Paradise for
this planning considers more restricted and higher value land as
well as an allowance for future development or land use changes.

The growth of commercial-industrial and multi-family areas are
based upon the higher 2.5% annual rate for the next twenty years

then declining.
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A projection of overall population in Paradise used as a basis
of planning is shown in Table III-6

TABLE III-6

Population Projections In Paradise

MF & C-1I
Total Proportion
Multi- Commercial- MF & of Total
Year Overall Family Industrial G (%)
1985 24,465 1,800 5,150 6,950 28.4
1995 327315 4,330 6,200 10,530 33.0
2005 35,430 7,440 7,000 14,440 40.1
Saturation 47,500 10,900 9,200 20,100 42.3

The populations shown in Table III-6 are not additive. Only
reflect that the population is not static. Many people leave
Paradise during the day to work in Chico, Oroville, etc., while
others enter from other nearby residential areas, or spend portions
of each day in commercial and industrial areas. In planning for
both on-site wastewater management and central system wastewater
collection and treatment of the area, the service must include in
an additive sense both residential and non-residential populations
because wastewater treatment and disposal are provided for both.
However, only the non-residential population is planned for an
initial wastewater collection system, and in that instance what
would remain on the on-site management system is only diminished by
the multi-family and not the commercial-industrial increments. The
areas that would be served by a central wastewater system lie along
Skyway and Clark Roads as shown on Figure III-2.

E. Regional Population

The population projections for the Paradise Regional Area are
based upon forecasts of the Butte County Planning Department. They
estimate that during the next twenty years the growth rate in
Paradise will be 2.1%, the Upper Ridge at 4.8%, Central Butte at
10.3%, and Stirling City at only 0.2%. The overall population
projections for the next twenty years and at saturation zoning
density are shown on Table III-7.
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TABLE III-7

Population Projections in Paradise Regional Area

Paradise
Town of Upper Stirling Central Proportion

Year Paradise Ridge City Butte Total (%)
1985 24,465 6,530 570 1#515 33,080 74.0
1995 31,315 8,260 580 4,035 44,190 70.:9
2005 35,430 16,690 590 10,750 63,460 55,8
Batura~-

tion 47,500 28,100 600 24,900 101,100 47.0

F. Overview of On-Site Wastewater Disposal Considerations

The subsurface discharge of wastewaters in the Town of
Paradise is a complicated resource problem encompassing soils,
geology, vegetation and surface and groundwaters.

Almost twenty million housing units, representing about
twenty—-nine percent of the United States population, dispose of
domestic waste through individual onsite disposal units. About
eighty-five percent of these units are septic tanks and cesspools,
which discharge approximately 3 billion cubic meters (800 billion
gallons) of waste per year to the soil, (EPA 1975).

Septic tank systems (onsite systems) were introduced into the
United States nearly one hundred years ago, but the major growth in
use of these systems took place after World War II due to the com-
bined effects of rural electrification and explosive development of
suburban areas around major cities. Although the relative percent
of newly constructed homes utilizing septic tanks is decreasing
each year, the total number is increasing at a rate of about one-
half million per year, (NTIS 1982).

The basic septic tank system consists of a buried tank where
water-borne wastes are collected, scum, grease and settleable
solids are removed from the liquid by gravity separation, and a
subsurface drain system where effluent still containing significant
amounts of organic matter, nutrients and microorganisms percolates
into the soil where it undergoes further biological (and chemical)
purification. There has been increased research and design modifi-=
cation in the past several decades. These include the recognition
of trench side wall area as more effective than bottom, and the
need for maintenance of periodic aeration, plastic perforated pipe
replacement of vitrified clay drain tile and more conservative
design criteria with intermittent use and resting for restoration
and set aside areas have been adopted to prolong septic or onsite
system useful life. There is by no means concurrence among onsite
wastewater disposal system researchers, health officials and
regulators as to the criteria and performance of various subsurface

disposal systems.
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Although the concept and design are relatively simple, the
septic tank system is a complex physical, chemical and biological
system. Performance is essentially a function of the design of the
system components, construction techniques employed, character-
istics of the wastes, rate of hydraulic loading, climate, areal
geology and topography, physical and chemical composition of the
soil mantle, and care given to periodic maintenance. '

Septic systems have performed a vital function of environ-
mental sanitation, particularly in rural and sparsely developed
suburban areas. However, some estimates indicate that less than
one-half of all systems in use today perform satisfactorily for the
entire design life of fifteen to twenty years. Many public health
authorities feel that conventional septic systems are suitable only
where population density is strictly limited and soil conditions
are suitable for effective absorption. Otherwise, these systems
may contaminate ground and surface waters and result in sanitary
nuisances and health hazards.

In spite of their limitations and potential for pollution,
millions of conventional onsite systems will continue to be used
throughout the United States.

G. Previous Studies

A number of engineering studies have been performed to assess
the long-term future of onsite sewerage systems in the Town of
Paradise (Montgomery 1983 and Tchobanoglous 1984).

Basic data on solid, hydrology and geology was compiled and
reference is made to those reports for a complete picture on
regional resource inventories and interpretations.

This report contains a database update on source materials
that supplement these previous studies.

H. Soils

The soils of the Paradise region have been mapped in con-
siderable detail by a cooperative effort of. the University of
California, Davis, Department of Agronomy and Range Science and the
U.S. Forest Service and Soil Conservation Service. Figure V-2
depicts soil depths in one (1) foot increments as abstracted from
these maps.

Except for small areas of Supan, Englebright, Toomes,
Weitchepec and Cohasset, the soils in the Town of Paradise are of
the Aiken series representing about eighty percent of the gross
town site.

While the soil generally exhibits reasonably good hydraulic
conductivity in its native state, the high iron content and
moderately high cation exchange capacity suggest that chemical
changes, as a result of interaction with wastewater, could reduce
soil permeability over time.
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Other soil clogging mechanisms in septic leachfield trenches
are surficial in nature and result from a layer of organic material
which builds up on the sides and bottoms of the trenches. Failure
to periodically pump the solids from septic tanks can produce a
carry-over of solid material to the leachfields, greatly accelerat-
ing the so0il clogging process.

Ferric sulfite, a black iron salt, is formed at the trench
interface and is a very effective soil clogging agent that reduces
the percolative capacity. The Aiken soil tends to be moderately
acidic (pH = 6) from 15 to 30 inches in depth to strongly acidic
from 30 inches to 50 inches (pH = 5.1 to 5.5), (Powell 1985). This
in itself promotes the formation of ferric sulfite.

The cation exchange capacity of the Aiken soils is in the
range of 20 to 30 millequivalents per 100 grams of soil, (Rabey
1985). This index identifies the potential of the soil for
sodium-ion adsorption, which further reduces porosity and hydraulic

conductivity.

In summary, the absorption capacity for the majority of the
soil types in the Paradise Township has a potential of eventually
decreasing over design values and continuing surveillance to
prolong and extend the effectiveness of onsite disposal systems is

warranted.

Another potential problem with clogging of leachfields is the
native and landscape vegetation within the Townsite environs. The
deep rooted species such as the Ponderosa Pine and other conifers
are not likely to seek the moisture and nutrients afforded by an
active leachfield or be a problem. However, the phreatic plants,
such as willows and many landscape species will and do intrude in
leaching trenches and the perforated pipe of the leaching systems

and clog systems.

The soils in the vicinity of Durham—-Pentz Road are of interest
as this is an area that can beneficially use reclaimed wastewater
for irrigation. The soils are classified as Pentz sandy loams,
Toomes cobbly loam, and Peters Clay. The depth of the soil is very
thin, varying from less than a foot to two feet in depth, overlying
bedrock. The Peters clay soil is somewhat deeper, but is found
only in limited areas along Clear Creek in the vicinity of Butte
College and south of Durham-Pentz Road. Most of the possible
irrigation sites are comprised of Pentz and Toomes soils. The
physical and chemical characteristics of these soils are as shown

on Table III-8,
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TABLE III-8

Physical and Chemical Characteristics of Soils

In Vicinity of Durham—Pentz Road

Soil Classification Units Pentz Toomes
Depth Inches 0-6 6-9 0-3 3=9 9-18
Gradation %

Gravel 11.9 20.1 2345 21.4 16.7

Sand 54.9 50.0 42.9 35«1 38.5

Silt 29.5 26.4 41.9 45,9 44.4

Clay 15.6 17.6 15.3 19.0 17.1
Texture Fine Silty

Sandy Loam Clay Loam Loam  Loam

Bulk Density G/CC LT 1.8 1.6 1.9 1.7
Moisture Rentention %

Air Dry 2.9 2.5 3.1 Jud 32

Maximum 17.0 24.5 24.7 22.2 223

Available 5.9 16.0 12.3 10.0 10.0
oH Units 5.6 549 6.1 6.3 6.3
Extractable Cations PPM

Phosphorus 1.4 1.2 2.8 0.9 1.7

Calcium 6.8 9.6 10.2 11.6 12.7

Magnesium 4,3 3.8 8.7 7.6 6.3

Sodium 0.2 0.3 0.1 0.1 0.1

Potassium 0.3 0.3 0.6 0.3 0.3
Cation Exchange Capacity 17.0 18.4 23.2 24.8  24.8
Basic Saturation % 68.1 75.8 84.1 79.1 78.5
Organic Carbon % @59 0.32 1.56 0.34 0.42
Organic Nitrogen % 0.060 0.054 0.136 ©0.055 0.039
Carbon/Nitrogen Ratio 10 6 12- 6 11

REFERENCE: University of California, Davis - Soil Morphology Laboratory
Pentz Soils Sampled 5/4/72 - SW/4, SE/4, S29, T21N, R3E, MIM,
Butte County
Toomes Soils Sampled 5/4/72 - NW/4, SE/4, S20, T22N, R2E, MDM,
Butte County
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These soils are acidic loams. The Pentz soils predominate on
the disposal sites. These have a lower moisture retention, cation
exchange capacity and base saturation than the Toomes soils that
lie at somewhat higher elevation toward Paradise. Overall, both
soils can beneficially be irrigated by reclaimed wastewater; how-
ever, because of the shallow depth of soils a rate less than the
potential evapotranspiration is more suitable. An average irriga-
tion rate in the order of 24 inches annually would appear to be

properly conservative.

I. Geology

The geology of Paradise is very important in defining the
relationship between subsurface disposal of sewage effluent in the
shallow soil zone (2-20 feet) and the water bearing volcanic rock
of the underlying Tuscan formation. Figure V-3 is a general geo-
logic map, which outlines the so-called contacts between different
rock types accompanied by a description of each mapping unit. An
interesting geologic mapping discovery was an unpublished (incom-
plete) map of Paradise made in the mid-1960's which recorded the
location of an intrusion to or near the surface of post-Tuscan
basalt, which can be seen in the rocad cuts on Pearson, Elliott and
Buschmann Roads. Construction of onsite systems along this sur-
faced rib of highly jointed rock is one of the more challenging
areas in Paradise for achieving long-term success with onsite

systems.,

Soils with excessively high percolative capacity usually do
not correlate with the capacity of soils to remove pollutants from
infiltrating wastewater. Many soils, of high hydraulic capacity
(permeability) can be rapidly overloaded and do not provide
effective removal of pollutants. A proposed modification of the
acceptable percolation rates in the Town of Paradise Ordinance 103,
would eliminate soils which percolate more rapidly than 5 minutes

per inch (See App. V-A).

Whether pollutants moving from the leachfields through the
soil reach the groundwater depends to a large extent on the type of
subsurface material involved and the thickness. Figure III-3
depicts the seepage paths in volcanic basement rock masses.

In volcanic rock the seepage paths are too large to provide
significant filtration. The detention time and active surface
areas available are not great enough for appreciable adsorption or
microbial degradation to occur.

The type and thickness of soils overlying these rock types
then becomes critical. Various research efforts in the past have
demonstrated that most of the known contaminants in septic tank
effluent -- suspended solids, BOD, bacteria, and viruses -- can be
removed by movement through a few feet of soil under proper condi-
tions. The amount of soil required is dependent on the particular
contaminant; the pH, moisture, temperature, and oxidation-reduction
potential of the soil; the size, shape, and interstitial voids of
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the soil; and the velocity of flow through the voids. Higher
percentages of fine material such as clays in the soil provide more
surface area and generally result in reduced mobility of pollut-
ants. Viruses, for example, are known to be adsorbed more readily

on soils of high clay content and low pH.

Some other constituents are not easily removed. Chlorides and
nitrates are essentially unaffected by movement through most soils.
However, nitrogen requires special consideration. Most nitrogen
from septic tank effluents occurs in the organic and ammonia forms
which are readily adsorbed to soil particles within short dis-
tances. In anaerobic conditions are maintained in the so0il, there
is little nitrogen movement. However, under favorable moisture,
temperature and oxygen conditions such as generally occur in well-
drained soils, soil bacteria will oxidize the nitrogen compounds to

the more mobile nitrates.

The need for an assessment of cumulative impact of onsite
systems is described in another subsection of this report. The
monitoring of some of the 200 active wells in the Town of Paradise
is suggested later herein as a corollary activity to the cumulative
impact assessment and establishment of a future onsite wastewater

system management zone.

Je Hydrology

Rainfall records for the past 26 years are shown in Table
III-9. of interest is the magnitude of rainfall in calender year
1983 which is 180 percent of the long-term average. Figure V-1
shows the distribution of average annual rainfall which ranges from
70 inches near the northern extremity to as low as 35 inches in the
southwest corner of the Town. The significance of the "wet"
climate and the operation of onsite wastewater systems is that for
3 to 4 months of the year the soils in Paradise are at or near a
saturation condition. Thus, the addition of septic tank leachate
to a soil which periodically has little or no absorptive capacity
can produce "failures" by inducing the surfacing of effluent.
Rainfall does have a distinctive water quality benefit in that it
dilutes the added waste loading to the soil body and its seepage
discharge into the many stream courses through the Town.

Several of the wastewater disposal alternatives for the
central wastewater collection area propose land disposal by irriga-
tion of grasslands in the lower foothills near Durham-Pentz Road.
The elevations of these areas is between 200 and 500 feet, and the
rainfall is considerably less than at the higher elevations of
Paradise itself. The rainfall amounts are comparable to that of
Chico and the rainfall, temperature, evaporation and evapo-
transpiration for these areas are as listed on Table III-9. The
average rainfall in this area is about 26 inches per year, consid-
erably less than in Paradise, while the temperature and evaporation
rates are somewhat higher than in Paradise. The effect of eleva-
tion is an important function and the rainfall is approximately
half as much at these lower elevations than at the 1700 foot
elevation in the center of Paradise.
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The advantage of disposal at these lower elevations is that
there would be less precipitation to increase winter storage
requirements. There would also be a greater need for irrigation
water in summer due to higher evaporation and plant transpiration
rates. The consumptive use of irrigated pasture in the Durham-
Pentz Road area is approximately 30 inches per year, half again as
much as the 20 inch per year average requirement for grasses in
Paradise. The net effect is that a storage allowance for precipi-
tation is half the need for the higher elevation of Paradise and
that irrigation with reclaimed water needs only two thirds as much
land as in Paradise.

K. Butte Creek Hydrology

One alternative studied for wastewater discharge from Paradise
is summer irrigation and winter discharge under suitable conditons
of high dilution in Butte Creek. This concept could avoid the cost
and management of a storage reservoir and is an approved practice
for wastewater discharge if provided at least a secondary level of
treatment, disinfection, and removal of toxic substances for a
number of communities in the Sacramento River Basin. The subsur-
face discharge into placer tailings could further eliminate direct
discharge although there would be subsurface discharge to the

Creek.

The runoff conditions as measured in Butte Creek at the gaging
station immediately below Little Butte Creek are as shown in Table

ITI-10.
TABLE ITI-10

Flow Discharge In Butte Creek

Possible Effluent

Butte Creek Discharge Discharge at 100:1

Month Mean - CFS Dilution in MGD
January 262 3.4
February 550 7.0

March 621 8.0

April 545 7.0

May 566 -

June 245 -

July 152 -

August 160 -
September 109 -
October 115 -
November 126 1.6
December 118 1,5
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The column of possible discharge of treated effluent assumes a
100:1 dilution condition. Some storage would be needed for a low
flow conditions which seasonally may be less than half of the mean.
Or another possibility is to provide a tertiary degree of treatment
and discharge at a 10:1 dilution limit if sufficient substantiation
of non-degradation can be proved. Because Butte County has a
prohibition against discharge of any effluent into Butte Creek, and
the relatively high degree of recreational and residential uses in
the lower canyon, this concept was not evaluated in detail. It
appeared that the only possible discharge could be into Butte Creek
in the vicinity of Highway 99, perhaps from a pipeline on the
abandoned railroad right-of-way. However, there are substantial
environmental, esthetic, and social objections to a seasonal Butte
Creek discharge, and consideration should only be reactivated if
the other alternatives cannot be achieved.

The hydrology of the small creeks into which overflow from the
storage reservoirs might occur in extreme wet seasons, Little Dry
Creek, Clear Creek and Dry Creek, would exhibit similar seasonal
flow variations to Butte Creek. However, discharge into them would
only be in seasons of abnormally heavy rainfall, exceeding fifty
percent of normal, and when dilution would exceed 10:1 in late
winter or spring. These streams all flow into Butte Creek or the
Sacramento River considerably south of the Paradise-Chico area.

The overflow could occur from the storage reservoirs as an infre-
quent emergency spill. It would be of a dilute effluent discharged
concurrently with high storm runoff in the creeks. From a
practical matter of dam safety, the planning of a discharge during
a season when rainfall can exceed the 1:100 year recurrence fre-
quency is necessary. The location of the storage reservoir sites
were chosen to minimize local runoff, yet they are planned to
contain only the wastewater effluent and runoff precipitation at a
1:100 year recurrence frequency. It will be necessary to indicate
this condition for the wastewater permit and EIR that will be:
required for these facilities.
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IV. WASTEWATER FLOW AND CHARACTERISTICS

A, Unit Flow Factors

The wastewater flows for the Central Areas along Skyway and
Clark Roads have been calculated to provide a basis for estimating
sewer sizes, treatment and disposal capacity. The per capita flows
for Paradise were originally estimated to be 75 gpcd, (Mont-
gomery 1979), based upon water consumption records.

It is necessary to select a reasonable, but appropriate,
conservative flow criteria to provide a basis of system sizing.
The 75 gpcd unit flow valve is chosen because of its more rational
basis of development at Paradise. If, in the future, the
implementation of water conservation is effective, then the typical
20-40% wastewater flow reduction can be realized. The effect will
be to provide reserve capacity for any other areas of Paradise that
may need to be served by a central sewer system because of
difficulties with long term success of on-site disposal systems.
This condition can arise because of density, poorer soil or
unfavorable ground water levels in certain basins.

It is usual to estimate the wastewater flow from commercial
and industrial areas on the basis of unit flows per acre. A
listing of criteria found in other Northern California communities

is shown on Table IV-1,
TABLE IV-1

Wastewater Flows For Commercial, Industrial
and Multi-Family Areas in Northern California

Average Dry Weather Flows - Gallons/Acre/Day

Zoning
Single
Multi-Family Family
Community Commercial Industrial Residential Residential
San Jose 6,100 11,500 " 6,900 4,600
Merced 5,900 11,700 4,725 2,760
Los Banos 3,800 - 4,000 2,335
Santa Nella 2,500 2,200 3,375 1,735
Chico 1,000 1,000 - -
Paradise (1) 2,000 2,000 1,000-1,333 900 (2)

(1) Proposed criteria used for preliminary design herein.
(2) Criteria for maximum on-site wastewater disposal in Paradise.
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The values selected for Paradise are on the lower range of
values measured for many Northern California communities, but
higher than being utilized at Chico, which are unusually low and
may reflect a more substantial allowance for on-site parking, lower
land values, and disperse development. Another factor is that
flows for multi-family housing are projected at lower rates than
for single family residential units. This is because the probable
average occupancy per dwelling unit is lower in the smaller
multi-family units. Where the occupancy per dwelling unit has been
estimated at 2.326 in the 1980 census when single family units
predominated. The wastewater flow per single family residential
dwelling unit (du) is on this basis: 2.326 p/du x 75 gpcd =
175 gpd/du. The unit flows on occupancy of multi-family units if
projected lower, i.e.:

MF & PD at 1000 gpad & 7 du/Acre would mean

1000 gped/7 du/acre = 143 gpd/du

and either: 143/75 = 1.9 persons/du

or a unit per capita flow of 143/2.326 = 61.5 gpcd

MFP at 1333 gpad & 10 du/acre would mean

1333 gpad/10 du/acre = 133 gpcd/du

and either: 133/75 = 1.77 persons/du

or a unit per capita flow of 133/2.326 = 57.2 gpcd

In either case, it is logical to expect that both the per
capita occupancy and flows decrease with increasing density of

development.

B. Infiltration-Inflow

Another factor to consider in the compilation of wastewater
flows is the actual or allowance for clean water infiltration and
inflow entry due to storms or high seasonal ground water tables.
This can be a major factor in older communities where pipe
materials and joining were susceptible to leakage and/or roof or
basement drains were discharged into wastewater collection systems.
The range of infiltration-inflow measurements and allowances; and
that selected for critiera at Paradise are shown on Table IV-2.
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TABLE IV-2

Infiltration—-Inflow Occurrence and Allowance At
Western Communities (ASCE MOP NO. 60)

Community Infiltration-Inflow Allowance
Gallons/Acre/Day
Austin, Texas 1,000
Seattle, Washington 1,100
Honolulu, Hawaii 2,000
Reno, Nevada 500
Range (All Cities) 146-2,000
Paradise (1) 200 (Proposed
' Criteria)

(1) Used for basis of design planning.

An infiltration-inflow allowance of 200 gpad for Paradise is
again in the lower portion of the range. However, it should be
achievable in a new collection system designed and constructed of
materials that can provide a very tight system with reduced
susceptibilty to leakage or deterioration. This, coupled with a
condition at Paradise where the water table is primarily below the
depth that sewers would be constructed, is favorable to a low
infiltration allowance. It will be necessary that sewer and
lateral construction be tested to meet this critiera. The current
EPA criteria of 500 gallons/inch diameter/mile of sewer/ per day
must be utilized for new sewer and lateral construction, testing,
and acceptance standards.

Ce Peak Flows

A maximum flow allowance of two times the average daily flow
has been provided for the proposed sewer collection system as a
whole. The sewers have also been planned for being only half full
at this peak flow rate, so in effect there is an overall allowance
of 4:1 for instantaneous peak flows.

D. Central Wastewater Collection Area Flows

The Central Wastewater Collection Area includes both the
Skyway and Clark Road areas. Each has been divided into two
subareas. The wastewater flows that are projected for these areas

are as shown on Table VI-=3.

V-3
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The total average flow for the entire Central Area at
saturated development is approximately 2.4 MGD. This equates to a
flow of 1775 gallons per day/acre. Phasing either in terms of area
served, or by development growth is possible. However, this
provides the flow data requested for long range planning for the
colleciton system, pump stations, treatment and disposal facilities
that are discussed in Chapter VI.

The projected overall wastewater flows for the Town of
Paradise developed by Montgomery Engineers (1979) indicated a flow
of 3.56 MGD for a population of 45,000. The current projection for
the Central Area is about two-thirds of that previously projected
for the Town as a whole, and much larger than the 0.2 MGD projected
for the commercial area alone by 1990. The apparent large
discrepancy in the commercial area allowance is the more recent
zoning authorizations approved by the Town for commercial as well
as industrial areas; and the inclusion of the relatively extensive
multi-family residential zoned areas to be served by a proposed
Central Wastewater Collection System.

The equivalent single family residential dwelling unit
construction can be made for the 2.4 MGD of ultimate flow on the

basis of 175 gpd projected per dwelling unit. The equivalent
dwelling units and population would be:

2,400,000 gpd/175 gpd/du = 13,715

E. Wastewater Quality Characteristics and Loading

The wastewater quality characteristics of primary interest in
determining the sizing of treatment facilities are the solids and
organic matter expressed in terms of total suspended solids (TSS),
and biochemical oxygen demand (BOD). These may be expressed in
terms of concentration to the wastewater flow or as unit loadings

per capita per day.

Unit per capita loadings for suspended solids and BOD for
primarily residential communities range from 0.14 to 0.23
pounds/day, with suspended solids usually about ten percent greater
than BOD. Communities that have a large proportion of garbage :
grinders tend to have higher values.

The unit loading factors projected for Paradise are mid range
values for domestic wastewater and are:

TSS = 0.19 pounds/capita/day
BOD(5) = 0.17 pounds/capita/day

The total loading for the saturation population would be:

6,060 pounds/day

13,715 x 2.326 x 0.19
5,425 pounds/day

13,715 x 2.326 x 0.17

TSS
BOD

I
w
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CHAPTER V

ON SITE WASTEWATER MANAGEMENT

R.A. RYDER & ASSOCIATES
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V. ONSITE WASTEWATER SYSTEM MANAGEMENT

A. Needs Analysis

The Town of Paradise encompasses some 18 square miles and has
a current population of approximately 24,000. Adjacent to, but
outside the Town boundaries, are topographically and hydrologically
related areas designated as Upper Ridge, Central Butte and Stirling
City. These areas account for about another 7,000 inhabitants.

Sewerage in the area for residential, commercial, institu-
tional and industrial discharges is all conventional septic tanks
and leachfields. Previous studies (Montgomery 1979 and 1983) have
identified the problem of:

°® continued growth;

° site limitations due to high groundwater, shallow soils
and excessively slow percolation rates; and

° system failures and repairs due to system age,
excessively high dwelling density, soil clogging in
leachfields and/or improper septic tank maintenance.

The demographics of the Town do not favor large capital
expenditures which would place an unusually high tax or use fee
burden on the moderate income level population. The median age for
the community is reported as 47, placing it well within the retire-
ment category for U.S. communities (U.S. Dept. of Housing and Urban
Development, Demographics of Retirement Communities in the U.S.,

1982).

State law provides the mechanism by which unsewered communi-
ties can select another sewerage option and retain septic systems
(onsite systems). The statute, Onsite Wastewater Disposal Zones,
Chapter 3, Section 6950, allows the creation of onsite wastewater
disposal zones for the purpose of inspecting, monitoring and
requiring repair or replacement of failing onsite systems (Section

6979,

Management of onsite systems would permit the orderly growth
of the community to occur without creation of public debt for a
sewerage system and would further provide the controls by means of
pre-set subbasin hydraulic/chemical limits to prevent the degrada-
tion of groundwater and surface water resources.

The inventory of existing systems and the establishment of
hydraulic loading/chemical loading limits for each Town subbasin
would be an essential precursor to the implementation of the onsite

wastewater management program,

Partial seﬁering of selected zones of the high density
commercial areas along the Skyway and Clark Road would be early
candidates for implementation. Plans and costs will be set

v-1
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forth to identify conveyance routes, effluent storage and effluent
irrigation sites. Operation and maintenance of the sewers, trunk-
line, interceptor sewers and disposal system can be a corollary

function of the Onsite Management District as administered through

the Town organization.

B. History of Onsite Management Entities

The first two publicly managed groups of septic tank systems
in California were for the Town of Stinson Beach, California
(Stinson Beach County Water District) and Auburn Lake Trails Sub-
division (Georgetown Divide Utility District). Stinson Beach had
in the post-World War II years gone from a purely summer resort
community to year-round occupancy by a broad cross-section of
working commuter-professionals, retirees and local commercial
enterprise operators. The combination of increased wastewater
loading, average age of the onsite systems and general lack of
septage pumping and system maintenance produced approximately 107
documented failures out of the 486 community residences. Sewerage
consisting of secondary treatment and ocean disposal was rejected
by the voters in the District on two occasions as being too costly
($3.6 million at 1972 price levels). Monthly costs per residential
connection were projected to be approximately $27.l A permanent
building ban for the community was promulgated by the Regional
Water Quality Control Board. Nearly four more years of planning
and agency negotiations were required to establish the framework -
for the first legislatively mandated Onsite Wastewater Management
District. The largest single fiscal impact in the community was
for those residences for which onsite system repair and rehabilita-

tion was specified.

The average repair cost for the failed systems was about
$2,400. Other costs to the community at large were for a surface
and groundwater monitoring program for the special staffing and
operation within the Water District framework to cope with the
additional workload of inspections and record keeping. Monthly

costs per residence are $12.00.

Auburn Lake Trails established an onsite wastewater management
system for some 350 residential units in that E1l Dorado County
subdivision. The first 10 years of operation were under a special
legal interpretation of Public Utility District Act powers. It is
now in the process of conversion to an Onsite System Management
zone under Section 6950 of the State Health and Safety Code. The
Auburn Lake Trails (ALT) experience is slightly different from
Stinson Beach in several ways:

1. The ALT onsite systems are relatively new with an average

age being something around 7 years. (Average age of
onsite systems in Stinson Beach was 14 years as surveyed
in 1977.)2

2. THe ALT region is typified by steep slopes, shallow soils
and seasonal high groundwater. (Stinson Beach had

V-2
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moderately good soils, 30 percent of developed area in
steep slopes and perennial high groundwater levels in 20
percent of the area.)2

3. Auburn Lake Trails has 350 units constructed out of a
build-out of 1,100. (Stinson Beach is at 98 percent of
total build-out and is restricted from growth by the
surrounding Golden Gate National Recreation Area.)

ALT has an annual budget for sewerage of about $80,000.

Other onsite system management programs in California are in
various stages of planning, approval or implementation.

° Portola Valley, San Mateo County

- San Lorenzo Valley, Santa Cruz County

9 Inverness, Marin County

9 Black Point, Marin County

C. Basin Capacity and Cumulative Impact

Septic tanks and soil adsorption systems (leachfields) have
been used successfully for liquid waste disposal in the U.S. since
their introduction in about 1890.3 Because they are underground

and not visible
neglected until
spection and an
technician that
modes of onsite

to the owner/discharger they are often forgotten or
failure occurs. "Management" means periodic in-
assessment by a qualified sanitarian or wastewater
the system is functioning as it was designed. The
sytem failure can be:

a. so0il clogging in leachfield

b. poor leachfield design (old design or improper construc-

tion)

c. 1inadequate or no septic tank pumping (removal of septage)

d. high groundwater

e. undersized septic tank

The Stinson Beach inventory of failures indicated the follow-
ing percentages by category of failure ("a" through "e" above).
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Stinson Beach
Percent of Total Failures?

a. 44
b. 26
Cw LD
d. 10
e. _ 5

100

While "management" can reduce the number of onsite system
failures, it cannot prevent them entirely, but it is the least
costly sewerage alternative. The areas in Paradise which have the
highest probability of long-term success with onsite systems are in
regions of low land use density. The areas with the highest
probability of failure are in the dense, high water use/waste dis-
charge commercial zones along Clark Road and the Skyway.

The physiographic and demographic variables which make up the
onsite system "equation" for Paradise are less than ideal:

o pressure for more property development and growth.
° average rainfall from 70 inches near Magalia to 45 inches
at Town's southern boundary. (See Figure V-1)

e Aiken soils (SCS Classification) make up about 80 percent
of the Town's gross area -- high in iron; moderately high
cation exchange capacity; moderately to strongly acidic.
(See Figure V=-2)

Many factors enter into the dynamics of soil adsorption
systems for wastewater. For ease of illustration and analysis, the
Town can be subdivided into 20 subbasins or drainage areas. Figure
4 depicts the watershed limits of each of the 20 subbasins. Each
one is associated with its own geometry, rainfall, tree cover, soil
depth and type, and land use pattern. Figure V-5 is a 2 dimen-
sional schematic diagram of the balance or accounting of water
entering, leaving and remaining in a typical subbasin. Once this
equation of hydrologic variables is described and the terms
gquantified, it is possible to develop a second group of equations
which define the transport and fate of non-conservative and
conservative elements (those that do and do not become chemically
altered with time, respectively). These mathematical tools can
then be used to predict when the level of nitrate, for example,
will reach a critical stage and constitute a pollution hazard.

The inputs for the dynamic modeling of the 20 subbasins would
require monitoring of surface water and groundwater to establish

V-4
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the existing or base condition. The chemical characteristics of
typical residential and commercial wastewaters are reasonbly well
known which would reduce the overall monitoring effort for the

Paradise program.

The net result of a subbasin by subbasin water balance and
chemical transport model would be outputs of rational numbers, and
an analysis of water quality trends upon which the Town could
program future sewerage planning. Reasonable judgements to achieve
the objectives of the Town's General Plan could be evolved within
the State's guidelines for water quality control and pollution

abatement.

The aggregate product of dynamic water qguality modeling is
often used to develop so-called cumulative impact analyses. For
example, in a subbasin where limits are set for the quantity of
total nitrogen that can be introduced, the future development
pattern for that land area can include "nitrogen credits" for land
that is unsuitable for septic tanks (too steep, shallow soil, high
groundwater). Those nitrogen credits can be applied against other
potential development in the subbasin, and if zoning permits, then
higher densities could be accommodated without compromising the
goals of the cumulative impact criteria. In practice, if the Town
observed that a subbasin was getting close to its pre-specified
limit for nitrate, chloride, TDS (total dissolved solids) or other
chosen chemical parameter, the basin would be restricted for new
development and/or be given the option to construct sewers and
connect to the central waste treatment and disposal facility.

Cumulative impact analyses for onsite systems have been
performed for other areas:

o Carmel Valley, Monterey County, CA
o Inverness, Marin County, CA
° Black Point, Marin County, CA

9 Region I, North Coast Regional Water Quality Control Board
({Sonoma, Mendocino, Humboldt and Del Norte Counties)

One possible simplification to the basin modeling approach
would be to estabish wastewater to groundwater ratio limits. This
method of subbasin water guality control would not reflect the
dynamics of the basin but would consider each basin as a large,
completely mixed reactor. When the volume of wastewater from
leachfields began to exceed a predetermined amount and a predicted
limiting concentration of nitrate, chloride or TDS, the same
controls would be exercised that were described previously, i.e.,
building ban or sewers and connection to the Town's central
treatment and disposal facility. The wastewater/groundwater basin
volume ratio option would be likely to predict limiting values on
the conservative side, which for purposes of early prevention of
groundwater guality deterioration might be of significant benefit.

V=5
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It is estimated that this cumulative impact analysis will
include the development of the chemical transport model and will
cost approximately $150,000. This sum is included in the budget
for the initial two years of operation of an Onsite Management

Entity.

D. Wells and Groundwater

One of the issues that serves to add weight to the need to
create an onsite wastewtaer system management zone is the existence
of some 200 private domestic and irrigation wells within the Town
boundaries. The wells have been located from data supplied by the
Paradise Irrigation District and are shown in their relationship to
the 20 Town subbasins on Figure V-4, An analysis of the implica-
tions of well depths, well age (casing condition), well seals and
the like are beyond the scope of this study. If the cumulative
impact analysis is undertaken, the future operation of domestic and
irrigation wells and their relationship to deep percolation of
septic tank lechates should be defined by a competent geohydrolo-

gist.
In summary, the long-term use of private wells in each of the
20 subbasins in the Paradise area and the management of onsite

wastewater systems should be evaluated in light of the cumulative
impact elements cited previously herein.

E. Ordinance 103 and Proposed Amendments

Ordinance 103 was adopted by the Town council on January 17,
1984. This ordinance was an outgrowth of the previous sewerage
studies and associated recommendations to reinforce permitting and
construction features for individual onsite systems.

County Sanitarian, Henry Martin, has in the approximately 14
months of Ordinance 103 enforcement, observed several ways by which
the regulations could better fit the special circumstances of the
Paradise situation. The authors of this report have also suggested
ordinance changes based upon their observations and analyses of
local construction practices and the highly variable site
characteristics. The draft of an amended Ordinance 103 is included

as Appendix V-A. Amendments are noted in prestige elite type
character (smaller letters).

The proposed ordinance amendments will require further refine-
ment and review by the County Sanitarian, the Town Engineer and
Attorney.

F. Water Quality Monitoring Program

Monitoring of surface and groundwaters in the Paradise region
is an essential part of any onsite wastewater system management
scheme. As described previously herein, the analysis of trends in
selected water quality parameters can give advanced warning of the
approach of prescribed chemical limits for streams and usable
groundwater resources. Any impairment of beneficial uses of

V-6



ESTORM ENG'NEER'NGJ R.A. RYDER & ASSOCIATES

CONSULTING ENGINEERS
I5 MAIN ST. WINTERS, CA, 95695

PROPOSED WATER QUALITY al3s
SAMPLING LOCATIONS

FlG UREVJ_%6_, e

LEGEND: 16s :\fs;= su‘RFAé -

P—— D) b

dw:w=WELL'

BASIN BOUNDARY =
TOWN of PARADISE ~ SUBBASIN BOUNDARY=

SCALE:

o 25 %] o e 1.Omile

NOTE: SEE TABLE 1 FOR -
SAMPLING FREQUENCY

AND WATER QUALITY R
PARAMETERS TOBE 17§ |-
MEASURED, Pl £25

i &
ey Hﬁ"__“—‘——
PRt

+
F
|
|
|
|
3
I
I
|
|
|
|
|
|
|
|
|
|
|
.
TS




surface or groundwater (high bacterial, nitrate, or toxic heavy
metal concentrations limiting use for drinking water, high total
dissolved solids, boron or chloride concentrations limiting use for
irrigation purposes) would constitute pollution in the legal sense.
[Water quality monitoring will be an additional expense undertaking
for the Town.] Sampling can be performed by a trained technician,
but analyses of the samples must be performed by a State certified

laboratory.

Previous water quality sampling, analyses and interpretation
have been reported.>:6,7 Insofar as possible in struc-
turing the monitoring program, the sampling locations with the
longest records were retained. Two other key locations where both
surface and groundwater can be monitored, i.e., the Lakeview Mobile
Home Park (the lake) and the lake below the Junior High School just
north of Buschmann Road, were also included in the monitoring

network.

The frequency of sampling has been kept to a minimum, but
still permitting enough data to be acquired to assess trends and
radical changes in the water gquality profiles for both surface and
groundwaters. Because the frequency of sampling is not great and
the locations and timing of sampling can be staggered, it is
believed that a staff technician could accomplish all sampling and
delivery to the selected laboratory with an expenditure of only 15
to 20 days per year. The per sample analytical costs would be
about $100 (April 1985 prices not including Greyhound or other
shipping costs). Total annual analytical costs less shipping and
sampling would be about $10,000, and an overall current annual cost

of about $12,000.

The monitoring program, when implemented, should be re-
evaluated after each year's results are analyzed and reviewed by
the County Sanitarian, Town Engineer and the Regional Water Quality
Control Board to determine if greater frequency, and/or more
sampling stations- should be included.



TABLE V-1

PROPOSED GROUNDWATER AND SURFACE WATER SAMPLING PROGRAM

TOWN OF PARADISE

No. Station Description Fregquency Analyze For
ls Lakeview Circle Quarterly Total coliform
' FC, FS,
Nitrate,
Cond. pH
2w Well #122 Semi-Annually "
(See Figure 4) (March and
August)
3s Lake below junior Quarterly b
high school off
Buschmann Road
4w Well #208 Semi-Annually "
(See Figure 4) (March and
August)
5w Well #153 Semi-Annually "
(See Figure 4) (March and
August)
6w Well #209 Semi-Annually "
(See Figure 4) (March and August)
s Dry Creek Quarterly "
8s Sawmill Creek " "
9s Clark Creek " "
10s Little Dey Creck " "
11s Middle Honey Run " "
12s Valley View Tranquil " "
13s Upper Pentz u "
14w Well #36 Semi-Annually "

(March and August)

Remarks

Small land-
scape lake in
center of
mobile home
park

Well downstream
from Lakeview
Circle

Landscape lake
below junior
high school

Well downstream
from landscape
lake

Well previously
sampled (1976-
77)

Surf. waters
prev. sampled
(1974-78)



TABLE V-1 (Continued)

NoO. Station Description Frequency Analyze For Remarks

n 1 "

15w Well #102 (Fig V-4) Semi-Annually
(March and

August)
l16s Middle Honey Run Quarterly " Previously
at Elliot sampled by
Tchobanoglous
May-Sept. 1983
17s Tributary to Little Quarterly " Sampled by
Butte Creek Montgomery 1981
18s Lower Neal Creek " " G "
19s Lower Roe Creek " " " 81-82

n w L1} L]

20s Lower Little Dry Creek

21s Upper Roe Creek

22s Upper Honey Run Creek " " Sampled by
Tchoganoglous

1983

Montgomery
1L98.1=82

23s Little Dry Creek e " Sampled by

24s Tributary to West

n W " w

Branch
25s Lower Honey Run Creek " " Not previously
sampled
26s Upper Little Dry Creek
27w Well 2 Prospect Lane Semi-Annual " Sampled by

Montgomery 1982

(L} " "

28s Upper Pentz Quarterly

29s Well #106 (Fig. V=4) Semi-Annual

30w Well #169 (Fig. V-4) "



TABLE V-1 (Continued)

NOTE: (1) Monitoring program to be re-evaluated annually after review
of results by Town Sanitarian and RWQCB.

(2) Flow to be estimated and recorded for each surface sampling
location.

(3) See Figure 5 for sampling locations.

FC = Fecal coliform organisms

FS = Fecal streptococci organisms
Sp. Cond. = Specific conductance
Cl = Chloride

B = Boron



G. Water Conservation

A water conservation program has been previously proposed to
reduce the hydraulic loading on the subbasins of the com-
munity.5f6 Reference is made to pertinent sections of those
reports for the details of hydraulic and mechanical devices for

decreasing water consumption.

Rather than having a required conversion in the Town to low
water using fixtures, it seems more prudent to publicize and
encourage the use of water conservation fixtures in existing
structures, but to require a retrofit only in new construction and

in older residences when they change ownership.

There can also be an incentive program created whereby a
homeowner can be given a discount on the onsite wastewater system
management zone fee low water using fixtures are installed. The
fee reduction would only be allowed if the homeowner's water meter
readings showed a 25-30 percent reduction for 3 months following
the installation of the fixtures then a twenty-five percent dis-
count in service charges would be provided. The period of the fee
reduction could be extended long enough to give enough savings to
amortize at least 50 percent of the homeowner's cash expenditure
for water conservation., Commercial enterprises could also be
included with comparable rewards for reducing water use. There is
also a California State Income Tax credit that can provide for a
saving that will offset much of any remaining costs for water
conservation fixture retrofit.

L
H. Creation of a Management Zone

State law provides for the creation of onsite wastewater
management zones. The studies that have been made previously and
those in progress on sewerage options and alternatives are all
necessary to meet the provisions of Health and Safety Code 6950,
Appendix V-D. The "zone" does not get created without a vote of
the Town's citizens. A simple order of events in the establishment
of an onsite system management zone would be as follows:

1. Town declares intent to create zone.
2. Zone or zones are defined and mapped. Public benefits are
identified. Types and numbers of onsite wastewater

systems in the zone are described by commercial,
industrial and residential category.

3. Town holds hearing(s) on intent to create zone.
4. Resolution of intent filed with Butte County, the Regional

Water Quality Control Board, and other public entities
within the Towa's sphere of influence.
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5. Health Officer reviews intent "package" and reports
findings to Town Council.

6. Regional Water Quality Control Board reviews intent
"package" and reports findings to Town Council.

7. LAFCO reviews intent package and reports findings to Town
Counoil.

8. ©Steps 5, 6 and 7 must be in the affirmative before the
zone formation can proceed.

9. Town Council receives evidence, protests on exclusions
from proposed zone (more than 50% of the voters residing
in the proposed zone object, the zone formation is
abandoned).

10. Resolution of findings prepared (number of systems and
types to be included, boundaries after adjustment for
exclusions, if any, operation of zones not in conflict
with general plan or other land use regulations).

11. If 35% or more of voters protest, a zone formation
election must be held (none required if less than 35%).

12. Normal election procedure followed, if election required.

13. Zone shall have power, among other things, to levy taxes
and assess fees to operate and maintain the onsite
wastewater systems.

The costs for operating and maintaining the "zone" will be
those required to carry out the objective of the State law --
"collect, treat, reclaim or dispose of wastewater without the use
of community-wide sanitary sewers or sewage systems and without
degrading water quality within or outside the zone." -- "To
acquire, design, own, construct, install, operate, monitor, inspect
and maintain onsite wastewater disposal systems . . ."

If the Governing Board of the "zone" is the Town Council, many
of the existing resources of the Town could be utilized. The major
activities of the zone requiring management/staff inputs are:

1. periodic inspections of onsite systems in the zone
(approximately 2,500 per year as described in Appendix V-B
at frequencies of 4, 3, 2 and 1 years, respectively for
residential, multi-family, commercial-industrial and
restaurant or laundromat properties);

2. sewer, sewage pump station, treatment works and reclama-
tion system maintenance;

3. record keeping;
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4. monthly and annual report preparation (Town Council,
Regional Water Quality Control Board);

5. monitoring surface and groundwater (sampling and delivery
to analytical laboratory);

6. review of system repair designs and new system designs;

7. coordination and continuing analysis of basin cumulative-
impact analysis and modeling.

A proposed ordinance for regulation of onsite wastewater
disposal system is provided in Appendix V-C. The inspection proce-
dures including proposed frequency, routine inspections, failed
system investigations, remedial measures and special monitoring are

listed in Appendix V-B.

I. Onsite Management System Costs and Budget Proposal

The approximate costs of the proposed water quality monitoring
segment of the onsite system management program have been described

previously.

Table 2 is a budget proposal that would fit the "zone" concept
as prescribed by Health and Safety Code Section 6950.

The annual cost per residence, if uniformly applied throughout
the Town, would be $4.00/month on start up and $2.50/month on the
ongoing program after the initial inspection, testing and evalua-
tion of all systems and basins to be conducted in the first two and
possibly extending into a third year. A sliding scale could be
applied to reflect volume of wastewater produced by commercial,
institutional and industrial customers. At the present time, it is
estimated that the commercial and industrial portion of the waste-
water contribution amounts to approximately 25% of the total, then
on that basis, they would be charged $4.00/month per equivalent
dwelling unit flow of 175 gallons per day. The residential dwell-
ing units would be charged $3.25/month, while those dwelling units
with persons over 65 would be charged $3.00/month. Costs for the
ongoing program would be more economical, with commercial-
industrial establishments charged at $2.50/month per equivalent
dwelling unit, residential customers at $1.50/month, and dwelling
units with senior citizens $1.25/month. A further reduction of 25%
could occur for those who have installed water conservation devices
realizing that amocunt of water consumption reduction.

A third fee scheme could reflect the degree of severity in
management of septic systems from one Town subbasin to another.

v-13



TABLE V-2

ONSITE WASTEWATER SYSTEM

MANAGEMENT ZONE ANNUAL BUDGET PROPOSAL

Personnel?2

Manager: One Senior Sanitarian,
Grade II (full time)
Field Inspectors: 3 P.H., Grade II

Sanitarians (step 1); (full time)

Monitoring Program Technicians:
1/8 time on-going; 1/4 time start-up
Secretary/Clerical: 1 full time

Bookkeeper/Record Custodian (with computer
skills): 1/2 time on-going; 1 full time

start—up

On-Going

$ 29,500
74,500
4,000
18,000

7,900

Field Inspector/Helper: 4 full time start-up -

Outside Services

Legal: 1/15 time ongoing; 1/5 time start-up

Laboratory Fees (monitoring program)
Audit Fee (CPA), once annually
Engineering

Basin Cumulative Impact-Consultant

Equipment/Tools

Computer/Terminal with access to
Town mainframe

Transportation

4 vehicles ongoing; 6 vehicles start-up
Mileage

General Overhead (allocated share)

Rent

Other travel

Insurance

Utilities

Office supplies

Postage

Benefits @ 25% salary cost
Overtime @ 10% salary cost
Miscellaneous @ 15%

Total Annual

2,400
12,000
1,000
6,000

2,500

8,000
7,800

6,000
600
7,300
2,400
2,400
5,000
27,000
10,800
29,400

$266,600

Start-Up

$ 29,500
74,500

7,500
18,000

15,800
48,000

7,200
12,000
3,000
12,000
75,000

12,000
12,000

6,000
1,200
9,500
3,000
3,600
10,000
38,600
15,400

54,700

$475,000

1. Initial 2 years of operation to inventory all systems and

conduct Basin Cumulative Impact Studies

2. Personnel salaries listed at 25% over current 1985 rates to

provide a contingency.
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Undeveloped parcels in the Town should be assessed a reduced fee to
begin gaining equity in the monitoring and onsite system management

program.

Table V-3 suggests a possible apportionment of costs based
upon sewage flow contribution per subbasin. The sub-allocation of
costs within the subbasins could be calculated by using average
monthly water meter readings for two to three consecutive years.
If sewering of any portion of the subbasin should occur, the cost
apportionment would change to reflect the reduced sewage flow to

the subbasin soil body.

J. Staffing and Organization

The responsibility for onsite system inspections, permitting
and design review is under the Butte County Department of Environ-
mental Health, Paradise Division. While there might be advantages
to integrating a new Onsite Wastewater System Management Zone
(OWSMZ) activity into the County's existing facility and resources,
(assuming the County's condescension to such a scheme), it would
appear to be more efficient in a long-term sense to center the
OWSMZ functions at the Town Center, where access to computer hard-
ware, mobile communications, Town Engineer, Town Planning and other
shared resources might be of significant economic benefit. The
County's Environmental Health Office, Paradise would remain, as
food service inspections and onsite system design functions outside
of Paradise would continue under their aegis.
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TABLE V-3

FLOW WEIGHTING METHOD OF ALLOCATING ZONE MANAGEMENT COST BY SUBBASIN

(1) (2) (3) (4)
Flow Weighted
Average Wastewater  Estimated Daily  Apportionment of
Application Rate  Sewage Production Zone Annual Opera-

Subbasin (Acres) {gpad) by Subbasin (gpd) ting Costs (%)

Butte Creek Tributary 480 230 110,400 83.67
Little Butte 300 240 72,000 83.67
Valley View/Tranquil 490 240 117,600 83.67
Upper Honey Run 390 780 304,200 271.90
Middle Heney Run 600 910 546,000 317.07
Lower Honey Run 440 90 39,600 31.40
Neal 320 150 48,000 52.30
Lower Skyway 390 160 62,400 55.78
Upper Roe 370 710 262,700 247,53
Lower Roe 330 30 29,700 31.40
Pearson 460 160 73,600 55.78
Upper Pearson/

Little Dry Creek 700 340 238,000 118453
Lower Pearsocn/

Little Dry Creek 610 100 61,000 34,86
Upper Clark 860 500 430,000 174.32
Lower Clark 920 110 101,200 38.35
Upper Sawmill 340 330 112,200 115.05
Lower Sawmill 700 110 77,000 38.35
Upper Pentz 1,120 290 324,800 101.11
Lower Pentz 620 140 86,800 48.80
West Branch _1,060 190 201,400 66.23
TOTALS 11,500 acres 287 (Average) 3,298,600

gallons per day
Notes: Col. (1) and (2) - After Ref. 5
Col. (3) = (1) x (2)
Col. (4) - % of Average 3,298,600/11,500 = 286.83
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K. Alternative to Public Agency

An idea was presented by the Town's Wastewater Advisory
Committee Task Force, suggesting that the local septic tank pumper
contractors could be certified to not only conduct periodic pumping
of accumulated septage at not to exceed frequencies and also
provide an overall inspection of septic tank and leachfield. 1In
return for this effort a surcharge would be added oh to the pumping
charges, such funds to be used by the Town to initiate the water
quality monitoring program and begin the management of onsite
systems on a Town/private enterprise partnership arrangement. This
alternative could possibly save a considerable amount of cost as
compared to the inspection function being performed by a public
agency somewhat in duplication of correct practice.

On the positive side this would permit the Town to begin a
modest monitoring and inspection program without "staffing up" and
would create a source of capital for the ongoing activities in
onsite wastewater management.

It is estimated that the cost of these inspections may be less
than half of the probable costs of a public agency program and it
could be a start and a step to providing an effective long-term
satisfactory utilization of individual onsite systems at Paradise.
The positive aspect is that it could represent the most economical
means of implementing an inspection, preventative maintenance and
monitoring program. The private contractors are licensed by and
could be further regulated by the Health Department. Furthermore,
periodic check inspections would be required. Under this plan, a
fee of $30 per equivalent dwelling unit would be collected, $20 for
the septage hauler and $5 each to the County Health Department and
Town to maintain records, monitor the streams and wells, and for
the checking of problem situations. Under this plan, the cost to
homeowners, checked each four years, would be just half of the
public agency onsite management district.

On the negative side the following is observed:

l. A relatively untrained person would be in the position of
certifiying the "health" of onsite systems to the County

Sanitarian.

2. Can a community proceed with such a sewerage plan under
existing provisions of the Water Code, Health and Safety
Code and Administrative Code?

3. Would the septic tank pumping contractor be able to or
want to assume the additional paperwork load that the
inspections would entail?

4. 1Is there an underlying liability risk on the part of the
Town and the contractor to certify a system that is
directly related to public health.
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5. Could the six (6) septic tank pumping contractors make a
significant "dent" in the onsite system inspection
inventory?

6. To make the periocdic inspections meaningful, an initial
inventory of all systems in accordance with the guidelines
given in Appendix V-B would be required.

L. Onsite Management District Resolution

Should the Town elect to proceed under the provisions of
Health and Safety Code Section 6950, a draft resolution has been
included as Appendix V-C. Also a copy of Section 6950 has been
inserted as Appendix V-D.

The fiscal shock of the initial inspection could be reduced
substantially if the enabling "zone" ordinance contained a provi-
sion that would require no on-site system rehabilitation (assuming
no health hazard exists and with the approval of the Town
Sanitarian) until the property changed ownership. For example, a
system that was found to have an undersized septic tank for the
number of bedrooms might be operating successfully because of a
small number of occupants. With resale and a larger family
occupancy, the ordinance would require an upgrading of the system
to Code 103 standards.

M. Conclusions and Recommendations

1. With 60 onsite system repairs conducted per year on
demand, many more chronically malfunctioning systems
surely exist in Paradise and a survey and inventory of all
systems in the Town should be undertaken, and this is one
of the prevailing reasons that an Onsite Wastewater System
Management Zone concept be initiated.

2. The proposed water quality monitoring program or a
modification thereof should be undertaken without delay
and when funding permits as an initial stage in an Onsite
Wastewater Management System.

3. Further definition of the geohydrologic relationship of
wastewater discharge to near surface soils and the 200
active wells in the Paradise area should be undertaken
possibly with the fiscal support of the USGS on a special
study or the State Department of Water Resources.

4, 1If the Onsite Wastewater System Management Zone concept is
adopted, serious consideration should be given to the
establishment of water quality and/or sewage flux limits
set for each subbasin using cumulative impact techniques
described in this report. A method of funding this in the
initial start up program by increased fees is proposed.



T

The proposed amendments to Ordinance 103 should be
reviewed by the Town Sanitarian, Town Engineer, refined
and redrafted for the Town Council's consideration.

If an Onsite Wastewater System Management Zone program 1is
initiated, an equitable allocation formula for user fees
should be adopted such as that proposed in Table V-2 and
V-3, or a modification thereof. Undeveloped land in
Paradise should be required to carry a reduced equity fee
until such time as they are developed.

A water conservation education and incentive program
should be initiated to reduce the hydraulic loading on the
region's subbasin.
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VIi. CENTRAL WASTEWATER COLLECTION AND DISPOSAL

A. Background

One of the tasks mandated by the State Water Resources Control
Board in the Phase II wastewater management study for the Town of
Paradise is the development of long-range plans for wastewater
collection and offsite treatment and disposal of selected areas
along the Central Skyway including financing. This area, as well
as the Clark Road area, is zoned for commercial, industrial and
multi-family uses as discussed in Chapter III, and as such, can,
and in some instances, have wastewater discharges in excess of the
overall 900 gallons per acre accepted as the long range sustained
loading for on-site disposal systems in Paradise.

The Phase I Report, (Montgomery 1983),found that the most
severe water quality degradation occurs in the upper Honey Run and
lower Skyway Basins. The principal objective of the subsequent
supplementary Phase I Report, (Tchobanoglous 1984) was to document
the need for centralized wastewater management facilities along the
Skyway corridor. 1In this latter study conducted along Honey Run
and Neal Creeks, a serious pollution problem was not found to
exist, but there was evidence of localized deterioration of water
quality. It was also suggested in this report that as the Town of
Paradise continued to develop, centralized faclilities should be
located along portions of the Central Skyway area. This is
primarily due to the hydrogeological limitations of this area.

The Supplementary Phase I Report also cited the discharge of
wastes from industrial and commercial establishments as runoff into
the creeks. This is discussed in Chapter VIII for managing
hazardous wastes, but apparently is not an isolated instance.

Although the principal area of concern and planning is for a
central rather than an on-site wastewater management system for
Skyway, more recently a similiar, albeit not as high priority, need
occurs for the Clark Road area. This area has the only industrial
site zoning in the community as well as a number of failed and/or
replaced on-site systems in the rather shallow depth soils south of
Pearson. Water quality sampling conducted as a part of the Phase I
Study did not find a general condition of sewage-related pollution
in either the Little Dry Creek or Clark basins. There were
isolated examples of possible failed on-site disposal systems, but
overall not to the degree as along the Skyway. This may be due to
the newer and considerably lower density of development in the
Clark Road area as compared to Skyway. Nevertheless, the current
planning of the Town indicates that this area can receive the most
rapid growth of non-residential development in the next several

decades in Paradise.

B. Previous Central Wastewater System Plans

There has been a rather extended history of planning for a
sewer system to serve Paradise. 1In 1969 as a part of the Butte
County General Plan Water & Sewer Element a preliminary sewerage
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system plan for Paradise and adjacent Upper Ridge communities was
developed. This developed into a more comprehensive plan called
the Eden Ridge and Basin Sewer Service Area Plan, (Cook 1972).

this proposed a gravity sewer system connected to trunk sewers
located on Clark and Magalia-Pentz Roads with treatment by aerated
lagoons and effluent disposal by land irrigation in the vicinity of
Butte College.

A few years later as a part of the general improvements to the
Skyway, the beginning of a central wastewater collection system was
begun. The sanitary sewer portion of this project was for prop-
erties fronting on Skyway between Rochelle Lane and Pine Haven
Drive, a distance of 2.4 miles. There were 385 parcels in the 242
gross area acreage of this area. The major improvement constructed
was laterals to the street from the parcels and a short section of
8 inch sewer in Skyway near Elliott Road. The reason for providing
the laterals was so that they would not interfere by subsequent
construction the paving, curbs, gutters, storm drainage and under-
ground utilities constructed as a part of the overall assessment
district. The cost of these sanitary sewer improvements was
$76,034, of which $4,468 was paid by Butte County and the remainder
by property owners on the basis of $6.14 per lineal foot of
property fronting on Skyway. This Assessment District was set up
using the 1911 Act General Obligation Bonds and costs for the sewer
system and the laterals are still being paid by annual tax levies
on the properties that will continue to be paid through 1989.

Portions of this original Skyway Assessment can be incorporat-
ed into newly-planned facilities and at least for those property
owners save the cost of construction of laterals estimated to be
about $1,000 per property at current construction costs.

Overall, the 0.8 MGD capacity of the original Skyway Assess-
ment District trunk sewers is about a third of that projected for
ultimate saturation development as now planned. It may be possible
to retain use of the 765 feet of 8 and 10 inch diameter trunk sewer
above Elliott Road as part of the Phase I project; but for Phase II
it will be necessary to replace ﬁﬁ@\&\with a 10-inch sewer or to
provide a parallel sewer in that{ are.)

C. Community On-Site Wastew téé Disposal

The concept of community on-site wastewater disposal systems
was discussed by Montgomery, 1979, and more recently in the Phase I
' Supplementary Report. A generalized wastewater collection system
was developed in the former report, with wastewater disposal to
large community leach fields to be constructed either south of
Skyway at the western edge of the town limits or south of Roe Road.
This system was planned for the 500 parcels considered to have
unsuitable soil conditions for on-site diposal with an estimated
average daily flow of 0.15 MGD. The estimated cost of this system
was $975,000, Escalated to present costs, it is $1,250,000,
exclusive of the 32,000 foot collection system.
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A physical inspection of the proposed community sites found
neither suitable for large long term leach fields. The Skyway site
of about 20 acres has soil depths less than four feet. The Roe
Road site is about 30 acres, and has somewhat deeper soils,
estimated to be six to eight feet, but the site on a ridge would
destroy a large stand of pine and slopes off steeply into canyons
on either side. In short, neither site appeared to be a reasonable
choice for long term sewage disposal for a flow of 0.15 MGD, and
not at all for the 1.23 MGD flow projected for the entire Skyway
Area at ultimate conditions. The application of wastewater at
rates of 5,000 to 10,000 gallons per acre per day would appear to
be quite excessive for the soils of these sites, and was not

further pursued.

There remains a possibility that some smaller community
systems may be constructed in the Skyway and Clark areas if there
is sufficient open space available. That prospect appears better
for the Clark Road area than at Skyway. Possible sites that could
be utilized for community systems are as listed on Table VI-1.

TABLE VI-1

Possible Community On-Site Disposal Facilities

Clark Road 1. Golf Course ' 28 Acres
2. Rotary Grove Park 10
3. Junior High School 10+
4, Cemetery 10
58 Acres
Skyway 1. High School 15 Acres
2, Civic Center Park .-
20 Acres

The quantity of wastewater that could be discharged on these
sites is restricted to the overall evapo-transpiration rate of
approximately twenty inches per year or 2,675 gallons/acre/day.
Thus, the overall community wastewater discharge capability is
about 150,000 gallons per day on Clark Road and only 50,000 gallons
per day on Skyway. While there are possibilities of interim or
satellite facilities for wastewater reclamation on Clark, particu-
larly at the Golf Course, the prospect of community disposal
systems on Skyway 1is not at all promising due to the very limited
availability of public or economical land. The alternative of a
Central Wastewater Collection and Disposal System thus appears as
the only permanent solution to handling wastewater for these
developing areas. The priority is first for Skyway; but the needs
for Clark Road are not far removed either. The question is what is
the best way to provide for the Central System.
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D. Wastewater Collection System

Two alternatives for sewering the Skyway and Clark Roads were
investigated. The first was a conventional gravity sewer system
and this is shown on Figure VI-1. The alternative is a small
diameter gravity system as shown in Figure VI-2. The pipe sizes
for the trunk sewers in each are indicated. Branch sewers would
nominally be 6 inch diameter for the conventional gravity and 4
inches for the small diameter systems.

The small diameter system would utilize septic tanks for
wastewater holding and equilization with discharge by pumping at
controlled rates into the system. Other alternatives of pressure
and vacuum sewers were investigated but not carried beyond
preliminary concepts because the gently sloping terrain of Paradise
is quite favorable to economical and reliable gravity sewers.

There are really two separate sewer collection systems, one
along Skyway and the other on Clark. Each begins near the northern
Town limits and extend nearly through the Town. The system is laid
out that all lateral sewers can connect by gravity flow. Only a
small pump station of 0.4 MGD capacity is needed to serve the
extreme westerly portion of Skyway, while all of the Clark system
will be pumped by a single large pump station of 3.3 MGD capacity
that can be located east of Clark Road near the Town's south
boundary.

The proposed site of a treatment plant is along the south
boundary of the Town on McKay or Perkins Ridges as shown on Figure
VI-3. The Skyway system can be connected by two 8 inch diameter
inverted siphons across Neal Creek and flow by gravity to the
treatment plant. The Clark Road Pump Station will discharge
through a 12 inch force main to the treatment plant.

The Skyway system will utilize about 69,700 lineal feet of
sewer, while there will be 66,600 lineal feet in the Clark system
exclusive of siphons and force mains.

The laterals connecting to the main collection system have
been included in the cost estimate. There will be approximately
650 on Skyway, of which about 100 are already installed. There
also will be approximately 450 laterals on the Clark system. In
all, about 1,100 individual parcels will be served by the Central
Wastewater Collection and Disposal System.

The estimated costs of the alternative wastewater collection
systems are shown in Table VI-2.
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TABLE VI-2

Estimated Cost(l) of Wastewater Collection System

Town of Paradise - Central Areas

Skyway Clark Total
Alternative 1
Conventional Gravity System $2,016,000 $1,831,000 $3,847,000

Alternative 2

Small Diameter Gravity System $1,812,000 $1,587,000 $ 3,399,000

+ Septic Tanks(2) 3,431,000 4,222,000 7,653,000

Total $5,243,000 $5,809,000 $11,075,000

(1) Estimated Cost - May 1985
(2) Occupied parcels with septic tanks excluded from estimate.

It is clear that the conventional gravity collection system is
far more economical than a small diameter system considering the
additional cost of septic tanks.

The itemized cost of components of the recommended gravity,
wastewater collection, Alternative 1, system are summarized in

Table VI-3.
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Estimated Construction Costs of Central Area

TABLE VI-3

Wastewater Collection System, Town of Paradise

Skyway

l.

Stage I - To Wagstaff Road

Laterals
Mains

Manholes
Right of
Way
Service
Laterals

Stage II

Mains
Maholes
Right of
Way
Service
Laterals

6" - 32,200'"
6" - 7,000°
8" - 4,400°
10" - 6,900
12" - 4,900"
15" - 2,;000°
181 @
10" - 8,900°
2.04 A @
526 @ 28' -
13,700"' @
Above Wagstaff
6" - 10,600"
27 @
2400' - 0.55A
147 @ 26' -
3,800°

Stage III - Lower Skyway

Mains
Manholes
Right of
Way
Service
Laterals

6" - 3,70
10 @

1600' - 0.

22 @ 26°

O ]

38A

- ara’

VIi-6

Unit Cost
$

16.50
16.50
18,50
22.50
26.50
32.50
1,800.00
10,000.0
15.50

Subtotal

16.50
1,800.00

10,000.00

15.50

16.50
1,800.00

10,000.00
15.50
Subtotal

Total

Construction

Cost
S

531,300
115,500

81,400
152,250
129,850

65,000
325,800

20,400

212,350

$1,636,800

174,900
48,600

5 500

58,900

61,050
18,000

3,800

8,850

379,600

$2,016,000




TABLE VI-3 (Continued)
Construction
Unit Cost Cost
$ $
B Clark Road
1. Stage I - Golf Course Vicinity to Pearson
Laterals - 6" - 1,100' 16.50 S 18,150
Mains - 10" - 2,700 22 .50 60,750
- 12" - 8,400'" 26.50 222,600
Manholes - 31 @ 1,800.00 55,800
Right of
Way - 6,600' - 3,13 10,000.00 31,300
Service
Laterals - 97 - 2,500 15.50 38,750
$ 427,350
2% Stage II - Above Pearson
Laterals - 6" - 24,700° 16 .50 407,550
Mains - 6" - 11,700" 16.50 193,050
- 8" - 11,460" 18.50 212,000
- 10" - 1,700 22.50 38,250
- 12" - 4,800'" 26.50 127,200
Manholes - 136 @ 1,800,00 244,800
Right of
way - 7,600' - 4.05A 10,000.00 40,400
Service
Laterals - 350 - 9,100" 15.50 141,050
Subtotal $1,404,300
Total $1,831,000

Construction Total &8 RA7.600 1

lconstruction Costs - May 1983 - ENR Cost Index - 4300
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The cost of service laterals amount to $451,000 of the total
collection system costs. Ordinarily, these will be born by
individual parcel owners and constructed at the time of actual
connection into the wastewater system. Along Skyway in the
Assessment District No. 1 Zone there are nearly a hundred service
laterals that will be incorporated into the wastewater collection
systems in those instances they will already have been paid for by

the property owners.

There is also about 800 feet of existing 8-inch diameter
collection sewer installed in Skyway as a part of Assessment
District No. 1. The capacity analysis conducted in this current
study indicates that these sections are too small to accommodate
the ultimate flow projected from the entire Skyway commercial area.
It is possible to utilize this existing system in the Elliot Road
area where a l0-inch sewer would be the appropriate size to provide
the fifty percent full capacity critiera selected. This is the
majority of the Assessment District No. 1 system. However, in the
lower area near Neal Road, a 15-inch diameter sewer is needed, and
the existing 8-inch sewer would be completely inadequate. 1In this
instance about 150-feet of what was constructed under Assessment
District No. 1 would be replaced. The manholes, however, could
still be utilized. Overall, this means that only about $1,500 of
the original $76,400 cost of Assessment District No. 1 would not be
utilized in this expanded system. All of the remainder of the
Skyway Assessment District No. 1 would be utilized and if included
in the overall costs, would have a current construction value of
about $155,000 and lower costs shown on Tables VI-2 and VI-3.

o Maintenance Costs

The maintenance costs for the wastewater collection system
exclusive of the pump stations are based upon the experience of
systems approximately twenty years old in Northern California.
These sewer systems are not beset with leakage, replacement and as
many cleaning problems as older sewer systems. Still, a cost for
periodic cleaning, some repair, and administration will occur.
However, it will be more economical when combined with the
corollary functions of on site maintenance and wastewater treatment
administrative, financial, legal, engineering, and operational
functions. What is budgeted for M&0 of the collection system
developed on an annual cost per lineal footage of the system.

Maintenance & Labor $0.20/foot/year
Administration 0.10
Replacement . 0,075
Capital Outlay 0.025

Total O&M Cost $0.40/foot

The budget for the 187,700 lineal feet of the proposed
wastewater collection system is $75,000 per year. This is a cost
that has been utilized in estimating sewer service charges for
connected parcels as discussed in the financial section later in

this chapter.
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E. Pump Stations

The Central Area Wastewater Collection System will require
only two pump stations. A large pump station that will serve all
of the Clark Road area and a much smaller pump station that will
serve the Lower Skyway area west of Neal Road as shown on Figure
vVi-1.

The pump hydraulic head and capacities of these pump stations
are listed on Table VI-4.

TABLE VI-4

Proposed Wastewater Pump Stations, Town of Paradise

Lower Skyway Clark Road
Pump Station Pump Station
Capacity - MGD
Phase 1 - Initial Q37 2.0
Phase 2 - Final 0.37 4.3
Hydraulic Head - Feet 200 60
Pump Units
Number 2 3 Initial, 4 Final
Capacity - O-H-HP 0.37=200-25 1-60-20 Initial
1l.5-60-30 Final
Connected Horsepower 50 60 Initial, 120 Final
Emergency Generator - KW 50 60 Initial, 125 Final

Each pump station will utilize submersible, open impeller,
lift pumps in a wet well. They will have a small structure
enclosing controls and a diesel engine driven emergency generator.
It is not expected that a comminution or chlorination for odor
control will be necessary at either pump station due to the
relatively steeply sloping terrain that will maintain moderate to
high velocities and a short period of retention with good aeration
in the collection system.

The estimated construction, operation, and maintenance costs
of the pump stations are as shown on Table VI-5
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TABLE VI-5

Wastewater Pump Station Costs, Town of Paradise

Lower Skyway Clark Road
Pump Station Pump Station Total
Capital Cost(1l)
Initial $148,000 $152,000 $300,000
Final 148,000 $303,000 $451,000
Maintenance & Operation
Initial
Labor S 9,400 $ 13,500 S 22,900
Materials 1200 2,100 3,300
Energy 13,600 33,400 47,000
$ 24,200 $ 49,000 $ 73,200
Final
Labor $ 13,800 $ 19,800 § 33,600
Materials 1,800 3,100 4,900
Energy 26,200 67,800 94,000
$ 41,800 $ 90,700 $132,500
Total Annual Cost
Capital Cost(2) $ 13,600 $ 27,900  $ 41,500
Maintenance & Operation 41,800 90,700 132,500
Total $ 55,400 $118,900 $174,000

Notes:

(1) Estimated at current construction costs - May 1985 - ENR
Index - 4,300
(2) Capital Recovery @ 8-3/8% interest @ 20 years,

The pump stations will each occupy about a quarter acre of
land that will be fenced and lancscaped to provide an unobtrusive
appearance, The pump station sites should be selected for
accessibility of construction, operation, and maintenance vehicles,
and in commercial or public facility areas, remote from residential
property. The objective is to provide for an environmental and
esthetically acceptable location that will be unobtrusive to the

nearby community.

F. Wastewater Treatment

A number of alternative wastewater treatment and disposal
systems were investigated. These are for the most part related to
disposal options that include:
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1) Land disposal to suitable agricultural land in the
vicinity of Paradise.

2) Treatment and disposal to Butte Creek.

3) Connection into the City of Chico's wastewater system for
treatement and disposal to the Sacramento River.

Several of these are interrelated as land disposal for
beneficial use of the water and nutrients is a summer seasonal use
while disposal to Butte Creek would be most feasible during winter
and spring periods of higher dilution capability. The selection of
disposal system is the predominant component for consideration of
type and location of treatment systems.

R Land Disposal

A review of planning documents, assessors parcels, and
discussions with persons knowledgeable of land use and values in
the Paradise area focused on the most suitable area as in the
vicinity of the Durham-Pentz Road between State Highways 99 and
191. This area south and west of Butte College is presently open
seasonal grazing land occupied by the most part by several large
ranches, and zoned for agricultural usage with minimum forty acre
parcels.

The soils are relatively thin, 12-24 inches deep in this area,
and of moderate permeability as discussed in Chapter III. The
average annual rainfall is approximately 25 inches, about half of
what is experienced in the Town of Paradise. The estimated irriga-
tion rate considering evapo-transpiration and soil characteristics
is 21 inches per year to provide all year irrigated pasture for
cattle. There is approximately ten square miles of these lands
drained by Dry, Clear and Little Dry Creeks that are six to ten
miles southwest and down ridge from Paradise that tie between
elevations 200 and 500 feet where the foothills meet the Sacramento
Valley, as shown on Figure VI-3.

The establishment of irrigated pasture increases forage
production by extending the green feed period 5 to 6 months as
compared to dry land pasture. The increased production in terms of
animal is a weight gain from about 200 to 500 pounds per year on
young feeder cattle by converting from dry land to irrigted pasture
(Willoughby, 1979).

Additional crop productivity can be realized by the applica-
tion of the nutrients nitrogen, phosphorus and sulfur in the
reclaimed wastewater. Irrigated pastures in the Sierra Valleys
will increase forage yield and animal weight gain in proportion to
fertilization. The gain in forage reaches a maximum of 230% for
nitrogen applications to 160 pounds/acre/year, by 20% for phos-
phorus applications of between 20 to 40 pounds per year, and as
much as 25% for sulfur applications to 100 pounds per year (Martin
1964), (George 1980).
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An estimate of the fertilizer value of the wastewater on the
basis of an 21 inch per year irrigation rate would be:

Nitrogen @ 25 mg/l in reclaimed water = 120 pounds/year
Phosphorus @ 5 mg/l in reclaimed water = 24 pounds/year
Sulfur @ 2-1/2 mg/l in reclaimed water = 10 pounds/year

These nutrient additions are well within the ability of
pasture grasses to uptake and the overall increase in forage yield
compared to non-fertilized pastures would be in the range of 200%.

Another aspect of this fertilizer-nutrient situation is that
in this utilization of wastewater for irrigation of pasture at
these application rates there would be a maximum of nitrogen and
phosphorus uptake into the forage and animals. Consequently, there
would be little leaching potential to degrade ground waters or with
subsequent drainage into surface waters where in either case the
nutrient addition is unwanted and can be environmentally harmful.

Storage sites for reclaimed water during the winter season are
available by impoundment in several box canyons at lower eleva-
tions. These include the "Box" Canyon on the McKnight Ranch or
Corry Canyon north of Butte College. These impoundments would
initially be for approximately 650 acre feet for Phase 1 and
ultimately 1,300 acre feet for the entire wastewater effluent flow
during the November-March period when the need for irrigation is
limited to more in wet years to a little in dry years.

The alternatives plans for treatment and disposal shown on
Figures VI-3 provide for a secondary treatment level for removal of
most of the organic and particulate matter in the wastes so that
these will not be odor or visual objectionable conditions in the
storage reservoir and spray irrigation of pasture land. Another
reason for treatment is to provide a non-sliming, low particulate
carrying water that is suitable for operating an energy recovery
hydraulic turbine at the reservoir. This dictates a treatment site
as shown on Figure VI-3 near the southerly Town limit. Alternative
sites on McKay and Perkins Ridges each of about ten acres total
area, would be needed.

Several alternative treatment processes appear most feasible
and preliminary sizes and cost estimtes developed for each. These

include:

1) Aerated Lagoons
2) Oxidation Lagoons (Facultative)
3) Oxidation Ditches (and Sequencing Batch Reactors)

A schematic diagram of the wastewater treatment processes are
shown on Figure VI-4 for the Aerated Lagoon Alternative, Figure
VI-5 for the Oxidation Ponds, and Figure VI-6 for the Oxidation
Ditch modification of the activated sludge treatment process.
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In each alternative the influent waste water would be screen-
ed, comminuted and metered in pretreatment. Pre-chlorination would
be provided for odor suppression to oxidize sulfides that may form
as a result of unaerated transit in the force mains and siphons of
the collection system immediately ahead of the treatment plant.

The biological treatment processes have been sized to provide
an effluent that would meet 65% BOD and suspended solids require-
ments provide by amendments to the secondary treatment requirements
of the revised Federal National Pollution Discharge Elimination
Standards (1985). The effluent from the treatment plant discharged
to the reclaimed water reservoirs would be for BOD and suspended
solids concentrations of less than 60 mg/l. The aerated lagoons
would have a capacity of 4.2 million gallons each, and each pond
would occupy approximately 1.5 acres. The oxidation pond alterna-
tive would require initially 30 acres of ponds and ultimately 60
acres that would require a 70-acre site., The oxidation ditch would
initially be 1.2 million gallons and occupy an area of about a half
an acre. The total site requirement for this alternative would be
5 acres. In summary, the land requirements for treatment would

be:

Aerated Lagoons - 10 acres
Oxidation Ponds - 70 acres
Oxidation Ditches

(or Sequencing

Batch Reactors - 5 acres

These land requirements are reflected in the cost estimates at
a current purchase price of $5,000 per acre.

In each instance facilities would be initially constructed for
a capacity of 1.2MGD for Phase 1 and expanded to 2.4MGD for Phase
2. An equalizing volume for storage is included to accept peak
flows and to primarily reduce the size and capacity requirements of
the long effluent pipeline and hydraulic turbine to those for
average flow conditions. The size and capacity of intermediate
secondary treatement, clarification and disinfection components can
also be reduced to that sufficient for average flow conditions.
The BOD and solids removal needs are in the range of 65%. Flow
equlization is easily accommodated in the aerated lagoon or pond
concepts, but must be provided by a side stream basin at consider-
able additional cost in the RBC alternative.

The comparative costs of secondary treatment processes are
shown on Table VI-6.
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TABLE VI-6

Capital Cost of Alternative Secondary
Wastewater Treatment Processes(1l)

Process ‘Phase 1 Phase 2

1.2 MGD 2.4 MGD
1. Aerated Lagoons(2) $ 300,000 $ 520,000
2. Oxidation Ditch 1,045,000 1,825,000
3. RBC 1,390,000 1,825,000
4, Facultative Lagoons 695,000 1,220,000
(1) Current construction cost - May 1985, ENR - 4300
(2) Detention Time - 7 days - 60°F

The capital costs of the aerated lagoon process is far less
than for other alternatives and the overall costs of the treatment
process include the land purchase, a control building, headworks
with communication and yard piping. These are shown on Table VI-7.

TABLE VI-7

Capital Cost of Wastewater Treatment

Phase 1 Phase 2

Element 1.2 MGD 2.4 MGD Total
Land Purchase = 10 Acres $ 50,000 s - S 50,000
Headworks 135,000 110,000 245,000
Aerated Lagoon 300,000 220,000 520,000
Disinfection 140,000 110,000 250,000
Control Building 75,000 - 75,000
Site Work & Piping _ 50,000 30,000 80,000
Emergency Generator 75,000 - 75,000

Total $825,000 $460,000 $1,285,000

° Operations Costs
The operations cost of the proposed wastewater treatment

facilities include labor, power, chemicals and materials. These
are as shown on Table VI-8.
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TABLE VI-8

Operation and Maintenance Costs of
Wastewater Treatment Facilities

Phase 1 Phase 2

Labor $ 82,000 $105,000
Power 41,000 82,000
Chemicals 24,000 48,000
Materials 6,000 10,000
Total $153,000 $245,000

The total annual costs including capital recovery at 8-3/8%
interest for twenty years for the treatment facilities are as shown

on Table VI-9.

TABLE VI-9

Total Annual Costs of Wastewater Treatment
Facilities for Town of Paradise

Phase 1 Phase 2

Capital Costs $ 98,600 $153,600
O&M Costs 153,000 245,000
Total $251,600 $398,600

A comparative cost of the cost effectiveness of the four
alternative treatment processes are shown on Table VI-10 and
provide an overall comparison of cost effectiveness. These are
provided for the initial Phase I costs for the project. It shows
that the overall cost effective ranking of the apparent best
project for treatment is the aerated lagoon process, although the
operation and maintenance costs of this alternative are more than
fifty percent greater than for the facultative oxidation pond

alternative.
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G. Effluent Pipeline

The effluent pipeline would be constructed along the ridge
roads and trails as shown on Figure VI-3. These would be steel
pressure pipelines that would convey the wastes approximately five
miles from the proposed plant location at elevation 1,350 feet to
the reservoirs located at elevation 500 feet.

A 12 inch diameter pipeline is proposed and is of sufficient
size for the Phase 2 flow of 2.4 MGD. 1Initially, the maximum
velocity would be 2.6 fps and overall pipe friction loss about 40
feet. This would allow recovery of approximately 900 feet of
pressure head by discharge through an impulse-type hydraulic
turbine. This would be a 150 kilowatt unit that would be utilized
to dissipate the head. Ultimately, a second 150 kilowatt turbine
unit would be installed. This power recovery would be somewhat
greater than the total energy requirements for pumping and treating
the wastewater. It could be sold to PG&E and would have a value
approximately $80,000 per year in Phase I and $160,000 in Phase II,
based upon a 75% utilization factor and energy costs at 84/KWH.

The construction costs of the pipeline are estimated at $26.00
per lineal foot and for the 30,000 feet required for Alternative A
on McKay Ridge to the McKnight Ranch would total $780,000. The
length of the pipeline down Perkins Ridge to Corry Canyon is 24,000
feet, but then in addition there would be another 6,000 feet of
pipeline to the Lucky 7 Ranch.

The turbine installation and electric transmission connection
are estimated at $300,000 for Phase 1 and a total of $420,000 for
the total Phase 2 capacity of 300 kilowatts. The recovery period
for capital investment would be less than four years in Phase I and
only a year and a half in Phase II. The energy cost recovery by
the hydraulic turbine installation is ninety percent of the
projected energy and cost requirements for pumping and treatment in
either Phase I or Phase II.

Thus, the overall cost of the pipeline is approximately the
same for either the McKay or Perkins Ridge routes.

H. Reclaimed Water Reservoirs

It is proposed that the reclaimed water reservoir be built in
two stages to provide storage of 650 acre feet of water for each of
Phase 1 and 2. There are two box canyons in the lower foothills
that appear quite favorable from topographic and geological aspects
for the storage reservoirs. These are shown on Table VI-3 and
include a canyon tributary to Little Dry Creek on the McKnight
Ranch designated as Alternative I and in Cory Canyon above Butte
College, Alternative II. Local runoff would be minimal in each of
these sites and can be diverted by side ditches to be conveyed
around the reservoirs to preserve capacity for wastewater effluent.
However, in the early stages of the project it may be advantageous
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to allow all or a portion of the runoff to flow into the reservoirs
to increase the amount of water stored and allow more of the
pasture area to be irrigated.

Of the two sites, the McKnight Ranch canyons are better
geologically and topographically, and are on one property as
contrasted to ten parcels of the subdivided Cory Canyon site.

The dams at either the McKnight Ranch or Corry Canyon sites
would be approximately 80 feet high at the crest with a length of
900 feet and a surface area of approximately 25 acres. The dams
would be rock fill with a clay core obtained from excavation on the
site.

The normal maximum pool height would be ten feet below the
crest of the dam, and seasonally the water level would fluctuate by
as much as 45 feet.

An emergency spillway would be provided for the maximum
probable storm at an elevation three feet above hte maximum pool
height. There would also be a gated outlet structure that would be
utilized for supplying the irrigation piping in summer or as an
emergency release in winter. Discharge to Little Dry Creek would
be done only during wet seasons of more than 10 year recurrence and
when dilution flows exceeded 10:1. The Little Dry Creek drainage
basin above Highway 99 is approximately 14.5 square miles, and
flows average 40 cfs in normal years during the winter, and double
during seasons where rainfall exceed 10 year recurrence.

The reservoir would be aerated by draft tube aerators to
suppress odors, stratification or algae blooms. Fish would be
stocked in the lake for algae and aquatic plant control, and it
would provide a habitat for water fowl and terrestial animals as
well.

The estimated cost of the dam and reservoir facilities is
$975,000 for each Phase, a total of §1,755,000.

I, Wastewater Disposal

The land requirements for wastewater disposal by irrigation
are based upon a seven month growing season of pasture grass and a
total season irrigation requirement of 21 inches. The total land
that would be irrigated would be 760 acres in Phase I and 1,520
acres in Phase II. This would be land where the depth of soil
would exceed twelve inches and slopes less than twenty percent.
Overall, the total area requirement would be approximately 2,000
acres to provide for roads, boundary buffers, the reservoir,
septage disposal facilities, and unsuitably steep terrain.

There are three major ranch properties in the vicinity that
could accept the proposed wastewater disposal. These include the
McKnight Ranch located between Neal and the Durham-Pentz Roads just
east of Highway 99, the Lucky 7 Ranch portion immediately south of
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Butte College, and the G&M Ranch south of the Lucky 7 and north of
Highway 70. All are in agricultural zoning, of similar terrain and
soil types, and used for seasonal cattle grazing.

Two proposed plans were studied in detail. One for the
McKnight Ranch and discussions were conducted with the owners.
This is shown as Alternative I. The other would combine disposal
at Butte College and the adjacent Lucky 7 Ranch; and is designated
as Alternative II. '

o Alternative I - McKnight Ranch

In a meeting with representatives of the McKnight Ranch, they
rejected the concept of leasing and proposed instead that the Town
purchase the land necessary for wastewater irrigation and operate
their own irrigated pasture cattle ranch.

The parcels of the McKnight Ranch that are proposed for
purchase are as shown on Table VI-1l1.

TABLE VI-11

McKnight Ranch Parcels Proposed for Use In Reclaimed Water
Town of Paradise Irrigation System

Assessors Assessed Valuation

Parcel Section Parcel Acreage Land Improvements Per Acre
Book

41-10 19 7 624,26 $ 35,700 0 $57.18
20 Part(2) -330.0 32,600 0 55,25
41-13 30 37 470.1 26,900 0 57 22
40-12 24 Part(8) 590.0 35,000 0 54.86
40-13 25 35 623.85 35,600 0 57.06
Total 2638.21 $165,800 $56.31

All of this land is currently in Williamson Act Agricultural
Preserve and as such is not assessed as potentially developable
land. It is recommended that the entire 2638.21 acres be purchased
to not sever the parcels and to provide a reserve for additional

wastewater disposal needs in the future.

The estimated purchase price for this land is $250 per acre.
The total purchase price is $660,000, and is included as such in
the Phase I estimate of costs for the Central Area Wastewater

System.

Irrigation and land improvement costs are estimated at
$1,500/acre in Phase I and $1,150/acre for the total system in
Phase II. Either fixed set or center pivot irrigators can be used
in the moderately sloping terrains of this part of the McKnight
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Ranch. Screening to remove particulate matter exceeding 3/16 inch
diameter and pumping to provide a minimum 40 psi pressure at the
nozzles would be provided and included as part of the initial
Phase I costs.

The estimated costs for the Phase I irrigation system to serve
760 acres is $1,140,000; and for Phase II when additional 760 acres
would be irrigated is $608,000. The overall construction cost of
the irrigation system is estimated at $1,748,000 at current May
1985 amounts.

There is a benefit value of the irrigated pasture. 1In present
terms, the dry pasture is leased annually in the range of $15 to
$30/acre. Irrigated pasture values on the other hand nets approxi-
mately $100-$115/acre annually (Butte County Agricultural Report
1984). On the basis of $115 being the value for irrigated pasture,
this is revenue that the Town of Paradise can expect from pasture
irrigation, and can be used together with the electrical energy
sales of the hydraulic turbine at the dam to offset some of the
operation and maintenance costs of the wastewater collection and
treatment systems.

The estimated revenue that can be produced by the irrigated
pasture in terms of current 1985 values are:

Revenue:
Phase I - 760 acres x $115.00 = 887,500
Management Costs 15,000
Benefit Total $72,500

This "benefit" cost would double in Phase II to a total of
$145,000 per year.

A very considerable advantage of the McKnight Ranch alterna-
tive is that it is all on one property including the reservoir,
that the owners are willing to sell to the Town of Paradise.

e Alternative II - Butte College/Lucky 7 Wastewater
' Disposal

Another alternative land disposal area is at Butte College and
the adjacent Lucky 7 Ranch. Representatives of Butte College
contacted the Town of Paradise to express their interest in receiv-
ing wastewater. At the present time, Butte College operates their
own wastewater treatment facilities and disposes effluent into
ponds and fields north of the Durham-Pentz Road.

A meeting was held with facilities management staff of Butte
College to determine specific areas that could accept wastewater on
the College property. They related that in the past the Lucky 7
Ranch had expressed an interest in receiving in excess reclaimed
water for irrigation of their lands to the south.
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Butte College operates an extended aeration plant designed to
serve 10,000 persons. At the present time the average flows to the
plant are 85,000 gallons per day and there are 5,000 students
enrolled full and part time at the College. The treated wastewater
is discharged to a series of three landscape ponds adjacent to
Clear Creek on the College property and into approximately thirty
acres of pasture land at the southeast corner of the College.

Overall there are 200 acres of the campus site that could
potentially be irrigated with reclaimed wastewater. However, due
to campus building and well field limitations, the actual
additional acreage that can be irrigated by reclaimed water is 50
acres. This probably should be reserved for the long term growth
and increased wastewater disposal requirements of the Butte College

itself.

There is also an interest at the College for creating some
wildlife habitat ponds with reclaimed wastewater in the hill area
of the College property that lies north of the main College Drive.
This could be accommodated within a plan of utilizing Corry Canyon
for reclaimed water storage, then constructing three ponds as shown
in Figure VI-7 on the College property that would be fed by a
pipeline that would provide reclaimed water for irrigation to Butte
College and extend to the Lucky 7 Ranch where there are 2,000 acres
of pasture land that could be irrigated with reclaimed water and
would increase that land's productive value.

Detailed costs on possibilities of lease or purchase with the
Lucky 7 Ranch were not developed. This was because there did not
appear to be any cost savings as comapred to Alternative I on the
McKnight Ranch. 1Instead, there is considerably more complexity and
probable costs in acquiring sites for the reservors, and the
irrigation disposal land. 1In all, more than fifteen parcels would
have to be dealt with either by purchase or lease arrangement. In
addition, the Lucky 7 Ranch lands are assessed at 150% per acre
more than those of the McKnight Ranch further west. Although these
lands are also in the agricultural preserve, they are closer to
present and proposed subdivisions and other more dense land
utilization, and this is reflected in the assessed valuation.

If suitable arrangements cannot be made in the future for the
Alternative I, McKnight Ranch Plan; then this Alternative II should
be explored in greater detail, and perhaps then would prove to be

the preferable plan.

P Connection to Chico

Another alternative for providing treatment and disposal to
the Central Area of the Town of Paradise that was studied in some
detail was the possibility of connecting to and being served by the
City of Chico. Chico began a master planning study to expand
wastewater collection and treatment to the surrounding County Areas
in March 1985, in response to increasing ground water degradation
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by nitrates from septic tank and leachfield disposal that resulted
in concerns and orders by the County and State. The possible
inclusion of Paradise in the expanded Chico facilities could at
this time be evaluated as to feasibility and costs.

Contact was made with and information obtained from the Chico
. City Manager, Fred Davis, and the wastewater master plan consulting
engineer, Perry Shafer of Brown & Callwell.

The Chico Wastewater Treatment Plant is a 5 MGD activated
sludge secondary treatment facility that is located near and dis-
charges into the Sacramento River West of Chico as shown on Figure
VI-7. The treatment plant serves 32,000 people and has an average
dry weather flow of about 4 MGD. There is room at the site of the
treatment facility to expand to 15 or perhaps 20 MGD. Plans for
the expanded service area could create an additional 5 MGD of flow
to the treatment plant. Nevertheless in the opinion of the City
Manager, the 2.4 MGD flow anticipated from the Paradise Central
Area could be accommodated by expansion of the facility and provid-
ing sufficient capacity in new trunk sewers now being planned to
serve the area south of Chico.

Following this establishement that the connection to Chico
would appear to be acceptable in physical and political terms, then
the necessary facilities and costs to provide for this alternative

were developed.

° Collection System

The collection system for the Skyway and Clark Road areas
would be very much as planned for the land disposal alternatives
previously discussed. However, there would be significant changes
to the pump stations. The Clark Pump Station would have the same
capacity, but have 100 rather than 50 foot pumping head and dis-
charge through a 3-1/2 mile, 12 inch force main to the trunk sewer
that would be constructed adjacent to the railroad right of way
adjacent to the southwest Town limits. A Lower Skyway Pump Station
would not be needed.

A comparison was made of the size and cost requirements for
providing an equalizing basin to reduce flows to the average daily
or to provide that peak capacity in the trunk sewer that would be
routed down the abandoned railroad right of way to Chico. It was
found that an equalizing basin would be cost effective when the
additional costs of enlarging trunk sewers south of Chico to the
treatment plant were also included. This analysis is shown on

Table VI-12.
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TABLE VI-12

Comparative Costs of Conveying Peak or Average Flows
From the Central Area of Paradise to The Chico WWTP

Alternative I - Peak Flow = 4.8 MGD

Trunk Sewers - 15" on Skyway - 26,250 LF @ $39.50 $1,036,875

18" on Skyway - 25,250 LF @ $48.70 = 1,229,675
24" on South Chico - 26,250 LF @ $76.15 = 1,998,950
Total $4,265,000

Alternative II - Average Flow = 2.4 MGD
Trunk Sewers - 12" on Skyway - 26,250 LF @ $33.30 = $§ 874,125
15" on Skyway - 25,250 LF @ $39.50 = 997 375
18" on South Chico - 26,250 LF @ $48.70 = 997,375
Equalizating Basin - 2.4 MGD 610,000
Total $4,164,000

The costs are essentially equal; but Alternative I to provide
for peak flow is preferred because it provides capacity from addi-
tional connections beyond the Central Area in the future that can
be accommodated by an equalizing basin that could be constructed in
the future.

2 Wastewater Treatment Costs

The costs of providing wastewater conveyance and treatment in
Chico would be applied to the Paradise wastewater under the same

_terms as service is now provided to other Butte County areas.

/ These costs are S808.00 per residential dwelling unit contribution
for wastewater trunkline transmission and $808.00 for treatment
capacity in current 1985 costs (Chico Sewer Fee Schedule 1984).
The residential flow capacity is rated as 250 gallons per day per
dwelling unit. An adjustment to the connection fee costs are made
in relationship to the ENR cost index.

On the basis of these criteria, the costs for connection to
and treatment by Chico would be:

Phase I - Flow = 1.2 MGD/250 gpd/du = 4,800 DU
4,800 x $1,616/du = $7,756,800

Phase II - Flow 2.4 MGD/250 gpd/du = 9,600 DU
9,600 x $1,616/du = 815,513,600

The service fees are relatively low at Chico, presently being
$3.40/month per dwelling unit for operation and maintenance costs.
This would equate to an annual O&M cost as follows:
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Phase I - 4,800 DU x $3.40 x 12 Mo. = $195,800

Mo. /du Yre,
Phase II - 9,600 DU x $3.40 x 12 Mo. = $391,600
Mo./du Yt
& Chico Connection Alternative Costs

In summary, the total costs for the alternative of connection
into the Chico System are shown on Table VI-13.

TABLE VI-13

Estimated Costs for Paradise Central Area
Wastewater to be Connected to and Served by Chico

Capital Costs Phase I Phase II Total
Wastewater Collection
In Paradise $ 3,847,000 S 0 $ 3,847,000
Clark Pump Station 180,000 160,000 340,000
Clark Force Main 485,000 0 485,000
Skyway Interceptor Sewer 4,265,000 0 4,265,000
Chico Wastewater
Treatment 7,756,800 7,756,800 15,513,000
Total $16,533,800 $7,916,800 $24,450,600
Operation & Maintenance
Costs/Year
Wastewater Collection
In Paradise 75,000 0 75,000
Clark Pump Station 82,400 76,100 158,500
Force Main 7,400 0 7,400
Skyway Interceptor Sewer 31,000 0 31,000
Chico Collection &
Treatment 195,800 195,800 391,600
Total S 391,600 261,900 S 663,500

Total Annual Costs

Capital Recovery $1,521,800 S 728,600 $2,250,400

Total/Year $1,913,400 $ 990,500 $2,902,000
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K. Other Disposal Alternatives

There were two other evident alternatives for wastewater
disposal that were not studied in the detail of that for land
disposal near Pentz-Durham Road or the Chico Connection. These are
wastewater reclamation for horticulture in Nance Canyon in a plan
proposed by Mr. Hap Penn, with possible winter discharge to Butte
Creek. The wastewater disposal would be combined with planned
development of the Coon Ridge area of the Parrot Ranch in a concept
of terraced ponds and seed beds as utilized in the Orient for
wastewater disposal.

It was decided not to study this concept in extensive detail
because there did not appear to be a suitable site for winter
storage of wastewater, and there is a Butte County restriction that
prohibits the discharge of any wastewater oOr effluent to Butte
Creek. As a consequence, these alternatives appeared too uncertain
in social and environmental issues to evaluate economically for a
cost effectiveness comparison with costs for land disposal as
developed previously for Alternative I on the McKnight Ranch reveal
as shown on Table VI-1l4, that the Chico alternative is considerably
more expensive.

TABLE VI-14

Comparison of Local Land Disposal to Chico Service

Land Disposal Chico Connection
Phase I Ultimate Phase I Ultimate
Capital Costs $8,827,000 $10,946,000 $16,533,800 $24,450,600
Annual Costs
Operation &
Maintenance $ 192,400 S 180,700 S 391,600 S 663,500
Capital Recovery 812,400 1,007,500 1,521,800 2,250,400
Total $ 1,004,800 $ 1,188,200 S 1,914,000 $ 2,913,900
Lis Financing Alternatives
Funds may be obtained from various sources. Financing tech-

niques fall into four general categories which can be identified as
grants (no repayment), cash (pay as you go), debt (pay as you use),
lease, or investment (early buy-in). Many of these techniques,
however, were developed in response to particular money market
conditions or to solve local problems with respect to ability to
pay. The most appropirate financing method of Paradise will be
addressed in this section of the report. The following is a
general discussion of financing methods which might be considered:
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Grants:

Grants are available to municipal agencies, require
no repayment and should be utilized to the maximum
extent possible. 1In anticipation of this report,
contact has been made with the California Water
Quality Contrcl Board (State) to determine the
status of Paradise with respect to a Federal
Environmental Protection Agency (EPA) grant and
State of California Clean Water Grant. Grant
discussions were also held with local administrators
of Federal Housing and the Urban Development (HUD)
and Economic Development Administration (EDA).

Maximums of 55% EPA and 12-1/2% State grants are
aviailable to cover most of the project components
provided Paradise qualifies for inclusion on the
State 1986 priority list. For such inclusion,
Paradise needs a letter from the Butte County
Sanitarian describing the problem(s) and documenting
serious health hazard(s), and 2/3 of the flow in the
area to be sewered must have existed since 1978. 1If
serious health hazards don't exist, EPA and State
grants aren't viable. For inclusion in the 1986
State priority list the Letter, the supporting docu-
ments must reach the Central Valley Region Water
Quality Board (CVRWQCB) in June 1985. A "dark
cloud" on new projects exists because of the
President's exclusion of EPA grants on "new starts"
in his fiscal 1986 budget. The 1984 legislature
also provided for 12-1/2%, low interest loans to
supplement the above grant(s), with the same Letter
needed.

Any EPA or State Clean Water funding will require a
review of the proposed project by the State Air
Pollution Control Board. Paradise is in the Butte
County unurbanized area which is presently "non-
attainment for ozone (0O3). However, the popula-
tion growth projected herein to be sewered is rather
close to the State Department of Finance projections
(about 2.4% per year). If Air Board projections are
substantially exceeded, they may condition EPA and
State funding with mitigation measures.

Paradise may be eligible for a HUD Community
Development Block Grant which would be a function of
the economic development aspect of the Paradise
Wastewater Project (creates jobs and/or preserves
existing Jjobs). HUD funds can't be used in connect-
ion with projects creating assessments on low income
households - unless such funds are used to pay such
assessments. The next HUD funding cycle starts in
January 1986, for which an application must be
submitted to HUD by August 15, 1985. Paradise
should immediately contact the Butte County HUD
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Cash:

representative to begin a HUD application for Block
Grant Funds. If eligible, Paradise could receive
$1.00 in grant for every $3.00 committed (say, by
assessment). Urgent need must be documented and one
permanent job creation or retention must occur for
every $10,000 of HUD grant.

EDA hopes to have grant money in 1986, which also is
based on the project's local economic stimulus.
Butte County appears to be eligible for up to an 80%
EDA grant which can be additional to other grants
(for example, a HUD grant). EDA's primary critieria
is private sector job creation (up to $10,000 per
job created can be granted). EDA, if funded by
Congress for 1986 appears to be a good candidate
funder for at least a portion of the Paradise
Central Business District (CBD) wastewater project
because of the saver's job creation (or preserva-
tion) potential for the businesses which are now on
all septic tanks.

EDA also funds a few Public Works Impact Projects
(PWIP) each year, criteria for which is primarily
creation of jobs by the project in high unemployment
areas.

Perhaps Paradise qualifies for a mix of some regular
and PWIP grant funds.

Although EDA is officially unfunded at this time
(official "line" is that agency goes out of business
September 1985 - senate budget -0- for this fiscal
year and House budget includes funds in amount of
90% current level), it is strongly recommended that
Paradise immediately contact the EDA Sacramento
Field Office about the project for assistance in
composing a "community profile" to determine eligi-
bility for a possible grant application. It is also
very important that the Paradise project be included
in the Butte County Overall Economic Development
Plan (OEDP) - update due June 30, 1985 - to be
eligible for an EDA grant. So, Paradise should
immediately contact its local OEDP representative to
get the sewer project included.

Revenue sources for cash financing are derived
primarily from rates and charges for wastewater
connection fees and special accounts. Miscellaneous
fees, standby charges, interest and rental income,
reserves, etc., also contribute to the cash avail-
able to the municipality. A significant advantage
of cash financing is the substantial savings in
interest expense which can be used to finance addi-
tional facilities. Proponents of cash financing
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Debt:

also point out that because the decision to spend
money is made by current residents who will benefit
from the new improvements. They are quick to point
out that incurred costs should not be imposed on
future residents who have no voice in the matter.
Although the cash method is the least expensive,
care should be taken to avoid a commitment of
available cash which may restrict the utility's
ability to meet unanticipated expenses. It does
appear that connection and standby charges proposed
herein could cover Phase II (after 1995)
construction.

Debt financing is generally utilized for major non-=

recurring project expenses and for rehabilitation
programs. Debt financing is attractive because the
repayment of the costs more nearly matches the
expected service life of the facilities and thus
places at least some of the cost purden of the
improvements on future customers whoO will use and
benefit from them. Other advantages are that debt
service schedules can be tailored to the utility's
ability to pay; and in an inflationary economy, the
dollars which are repaid will be of lesser value
than those borrowed. In addition, as the number of
beneficiaries increase, the cost per customer
decreases. Among the candidate long term debt
financing methods considered for the Paradise CBD
Wastewater Project are:

° gtate 12-1/2% low interest loan (see above)

° privatization - whereas a qualif ied, private
sector company finances, designs. constructs,
operates, and maintains the wastewater works
under an agreement with the publ ic entity being
sewered. Essentially, this is how PG&E, with 1its
franchise(s) in Paradise, purvey S poOwer and gas.
Good business practice and tax i ncentives can
result in reasonable use fees arsd profit. ,
Options exist such as Paradise £ inancing, ownilng
and leasing the works to the Company-. Also, the
sewer system would revert to paradise at the end
of a fixed, agreed-to period (wi th appropriate
maintenance, state of the art upgrading, etc.)

° Sgpecial assessment - an ancient method - evidence

of theory for which is found in Roman Law.
California special assessment can be levied,
following a public hearing, only” where the
specific land of the property ow/ner will be
proportionally benefitted by thes public 1lmprove=
ment and the assessment must notz exceed the
improvement cost. In Californiaa, the most
commonly used special assessment= acts are the:
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Lease Revenue:

Improvement Act of 1911 (Assessment Proceedings
whereby, by petition of at least 60% of the
property owners (measured by land area), or
direct action of the town governing body, the
engineering and project definition, area(s) of
benefit, pricing, bond specifications,
hearings, bids; construction, legal, misc., are
accomplished. These documents authorize him or
his assignee (bond dealer) to receive bonds
issued representing unpaid assessments. Bonds
are issued pursuant to either the Improvement
Act of 1911 or the Improvement Bond Act of 1915
(1911 or 1915 act bonds).

Municipal Improvement Act of 1913 proceedings
by which the governing body authorizes an
engineering report defining the project and
appropriate assessments, authorizes final
construction plans and specifications, and
bids, holds a public hearing and confirms final
assessments, and effects issuance of 1911 or
1915 Act Bonds. Only the hearing is necessary
although for sewers the 1913 aAct provides
option at the governing body.

Improvement Bond Act of 1915 - provides issu-
ance of assessment bonds representing the total
of overall District assessments levied under
one of the assessment acts such as the Improve-
ment Act of 1911 or the Improvement Act of
1913. Among security provisions are a special
reserve fund and provisions for Superior Court
foreclosure for delinguency of any installment.

Revenue Act of 1933 - allows using Bonds
benefitting readily identifiable users who are
charged for using the public facility, usually
on a monthly basis (user fees, connection
charges, standby charges, etc.). Voter
approval is not needed unless 15% of the prop-
erty owners or registered voters petition an
election. Security is provided by pledge of
revenues in excess of debt service, establish-
ing a reserve fund, and special covenants such
as prompt project completion, prompt payment,
insurance, fidelity bonds, etc.

Legal basis for the issuance of Lease Revenue Bonds
and construction of the Paradise CBD sewerage works
by a non-profit entity (corporation, author ity,
etc.) may exist. Such entity would then lease the
works to the Town of Paradise to operate and
maintain. Among security provisions could be the
lease, user fees, and charges, tax increment revenue
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Investment:

Certificates
of
Participation:

of a redevelopment agency, reserve fund(s), and
insurances. Other features of lease revenue bonds
would include title reversion to Paradise when the
bonds are paid off, no maximum interest rate, and no
voter approval of bonds by electorate. But the
lessee (Paradise) must approve the lease by ordi-
nance subject to referendum under California law
under which if a sufficient number of voters
petition to put the issue on the ballot, and 50% of
those voting oppose the lease, the proceedings are
terminated.

A new financing method that circumvents public debt
shifts the portion of the cost to future developers
and users. Those municipalities may sell future
capacity in the sewer system at discount prices
using these funds to finance early construction.

The benefit of purchasing this capacity could be
rewarded by a significiant discount with a guarantee
against future increases in sewer development
assessments, connection rights on any property owned
in the service area and the opportunity to resell
the connection at a considerable profit. Obvious
benefits of this method of financing include the
avoidance of debt service, protection against future
higher costs, allows a profit potential for
purchasers, and promises future services at today's
prices.

This method provides long term financing through a
lease (with option to purchase or a conditional sale
agreement) that does not incur indebtedness under
State law, nor require voter approval. Essentially,
the lessor (non-profit entity) would lease to
Paradise (lessee) and a bank, other financial insti-
tution and/or investor (who purchase Certificates of
Participation) pay the lessor for the present value
of future lease payments. If bond counsel would
opine that revenues may be committed for the full
term of the lease (on the basis that such revenues
are exempt from the annual appropriation required by
the State Constitution) this financing option is
viable. If revenues can't be committed for the
lease, security would be the sewerage system -
probably not viable., Further security provisions,
including insurances, maintenance and system upgrad-
ing agreements, remarketing agreements, third party
lease payment guarantor, etc., are necessary.
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M. Apparent Best Alternative

Upon review of the above alternatives, project phasing, the
ability to pay of the residents in the service area, the current
money market conditions, and the potential for grant funding, a
combination of grant, cash, and debt (assessment) financing
appears to be the most viable. Since federal grant funds are
questionable, the alternative of relying on 100% cash and assess-
ment bonds funding will be developed in this report.

Assessment and Bond proceedings under the Municipal
Improvement Act of 1913 and the Improvement Bond Act of 1915 Act,
respectively, are recommended for sewering the Paradise CBD based
on the following advantages:

° A hearing process is sufficient - thereby precluding
general referendum to authorize bonds.

Capital costs are spread eguitably amongst all District
properties benefitting.

° Bonds are secured by property, therefore interest rate
will not be raised by lack of operating history.

e Property owners have option of paying taxes "up front."

° According to Financial Consultants, 1915 Act Bonds would
provide Paradise the lowest possible net effect interest
rate.

N. Background and Scope of Financing and Revenue Program

The Federal Water Pollution Control Act Amendments (PL 92-500)
which were passed in 1972 outlined a number of requirements for
agencies receiving federal grants from the Environmental Protection
Agency to plan, design, and construct wastewater treatment
facilities. These guidelines are rational for Paradise even if no
EPA grant is obtained. Among other things, the Act specified that
agencies receiving such grants must (1) adopt a user charge system
to assure that each recipient of the waste treatment service pays
its proportionate share; (2) make provision for payment by
industrial users through industry cost recovery (ICR) charges where
applicable; and (3) have legal, institutional, managerial and
financial capability to insure adequate construction, operation,
and maintenance of its treatment works throughout its jurisdiction.

In 1977, the Clean Water Act was amended (by Public Law
97-217) and these amendments reaffirmed that agencies receiving
federal funds to construct wastewater treatment facilities must
establish and maintain an approved revenue program. The revenue
program is required to comply with Federal and State revenue
program guidelines and to specifically account for the following:
(1) general user classes (residential/small non-residential,
industrial/large commercial, or tax exempt) pay proportionally to
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their use of the system as a class; (2) total revenues must be
sufficient to properly operate and maintain sewage facilities;
(3) adequate capital funds must be provided for future facilities

replacement.

Under the law, federal grants may be utilized to provide up to
55 percent of eligible costs of the collection and treatment works.

The State of California , under the Clean Water Bond Law of
1978, may provide at least ten percent funding of those collection
and treatment works components determined as grant eligible,
thereby increasing the potential grant funding up to at least 65

percent.

The local share, meaning all costs that the grantee must pay
through local revenue sources, is the remaining share of grant
eligible costs (generally around thirty-five percent) of the total
project cost, plus all ineligible costs.

With this background, the purpose of this element of the
report is to determine total revenue requirements (based on known
and estimated costs), sources for financing (Federal, State and
local), and selection of best financing and revenue alternatives to
meet the interim and long-range Wastewater Collection and Treatment
requirements for the Town of Paradise. 1In addition, the financial
and revenue program should serve as a guide to the community as to
potential financial obligations and requirements imposed by Federal
and State guidelines.

0. Construction and Operation and Maintenance Costs

The projected costs as shown on Table VI-15 have been
developed by using the prevailing prices for similar work in
Northern California during the early part of 1985. An inflation
factor of 4% per year should be applied to all costs and benefits
which follow to the actual year of construction.
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TABLE VI-15

Estimated Costs of Apparent Best Project for

The Town of Paradise Central Area Wastewater System(1l)

e Construction Costs

A, Collection System
Skyway

Clark

Pump Stations
Lower Skyway
Clark

Treatment Facilities
Land
Plant Units
Electrical
Control Building
Piping & Sitework

Miscellaneous
Pipeline to McKnight
Ranch
Ranch Purchase
Power Plant
Storage Reservoir
Irrigation Disposal

Subtotal

Contingency, Administration
and Engineering

Total

° . Operation and Maintenance Cost

Costs:
Collection System
Treatment
Disposal Site

Total Cost
Benefits:
Power Generation
Irrigated Pasture Lease
Total Benefit
Net O&M Cost
(1) Basis - Current, May 1985,
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Phase I Phase I1I
$2,016,000 S 0
1,831,000 0
148,000 0
152,000 151,000

Phase T Phase II
S 50,000 S 0
575,000 430,000
75,000 0
75,000 0
50,000 30,000
780,000 0
660,000 0
300,000 120,000
975,000 780,000
1,140,000 608,000
8,827,000 2,119,000
2,206,750 529,750
$11,033,750 $2,648,750

Phase T Phase II
5 155,400 $ 167,700
153 000 245,000
36,500 73,000
S 344,900 S 485,700
$ 80,000 $ 160,000
72,000 145,000
S 152,000 $ 305,000
S 192,400 S 180,700

ENR Index=4300.

Construction Costs,



P. Cost Analysis Factors

Cost estimating procedures followed EPA's cost-effectiveness
guidelines. Cost-effectiveness is defined as including monetary
cost and environmental and social impact assessment. Capital costs
are based on an operable system with a 20-year life. 1If a total
system will have an expected service life of less than 20 years,
the capital cost includes the present worth of the subsequent
replacement costs at current values as required to obtain a 20-year
service life. Salvage value for estimated service life beyond 20
years 1is only considered for land. Staged construction is
considered in the development of costs for facilities where

applicable.

Where decisions are required for the sizing of facilities to
provide flexibility, reliability, and standby units, standard
engineering practices are followed that are not influenced by
financial restriction.

Capital costs include construction, engineering, legal, bond,
administration, and contingencies for all building, equipment, and
appurtenances. Annual operation and maintenance costs include
labor, energy, chemical, and routine replacement of parts and
equipment (when replacement is required at intervals of five years
or less). Construction cost estimates were based on preliminary
layouts and sizing, appropriate redundance, quotations from
equipment manufacturers, and recent contract bids as available.

° Basic cost assumptions are:
Service Life 20 years
Interest Rate 10.5 percent

Without Grant

Phase 1 Phase II
Construction $11,033,000 $2,636,250
*Reserve 1,325 000 318,900
Discount 667,000 159,500
Legal 148,500 46,000
Other 76,500 28,350
Total $13,250,000 $3,189,000

For example, a 7% HUD Block Grant reduces the above figures to
approximately $12,300,000 and $3,000,000, respectively. *Reserve
is based on 10% of bond issue. If a revenue bond is used the
amount would be equal to one full annual payment. **Under certain
critieria, Paradise would generate up to $1,200,000 in grants, over
two funding cycles. '
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9 Paradise Population Information for
Cost Assignment and Revenue Allocations

_ 1985 1995 2005 Ultimate
Town of Paradise 24,500 31,300 35,400 47,500
Central Area 8,250 15,775 22,100 3% 550
Paradise Region 32,000 43,000 50,800 101,500
Residents/living unit - 2.326

Equivalent Dwelling Units*

1985 1995 2005 Ultimate
Town of Paradise 10,381 13,457 15,219 20,421
Central Area 3,547 6,782 9,501 13,564
Paradise Region 13,758 18,487 21,840 43,637

*Population divided by residents/living unit - see weighting
factors below which are intended to accomplish equity for non-
residential flows.

0. Revenue Program

With the initial costs and annual costs now developed various
initial and/or annual charges per equivalent dwelling unit (EDU)
can now be calculated.

It is recommended that an assessment be placed on all
properties, whether occupied or vacant, based on the EDU method.
This method defines the average single family residence as one
equivalent dwelling unit. Property zoned for other than single
family residents will be assigned an equivalent dwelling unit (EDU)
factor from which the assessment will be determined. The following
table, VI-16, indicates the translation from raw land (acreage) to
EDU and per acre cost for Phase I based on zoning:
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TABLE VI-16

Zoning Weighting Factors and Assessment Costs

Allowable Equivalent
Density- Dwelling
Dwelling Weighting Units Average
Zoning Units/A Factor(2) Per Acre Cost Per Acre(l)
Multi Family-MF 7 1 7.0 $ 6,825
Multi Family
Dense~-MF 10 1.33 10.0 12,968
Planned Unit
Development-PD 7 1 7.0 6,825
Common  Commercial-
cc 14 2 14.0 27,300
Business Com- . | ||
mercial-BC-Cb [ . evs 14 2 14.0 27,300
Industrial-IS 14 2 14.0 27,300

(1) Average cost per acre based on Phase I assessment (1985 prices)

with no grants.
(2) Weighting factor x allowable density per acre = Assigned

eguivalent dwelling units per acre.

(3) Phase II will occur after 1985 and it is probable that the
revenues from new connections and standby charges will be
sufficient for District financing of Phase I1I.

Critiera for an initial, equivalent "spread" of the above is
as follows:

9 existing, initial EDU in the CBD at assumed

1287 time of assessment 4,000
2 Project cost when bid in 1987 $14,331,200
° Ultimate equivalent dwelling units in

Central Area 13,564
° Average cost per equivalent dwelling

units (EDU) S 1,057
e Connection charges per EDU up until

30 days prior to assessment hearing

(cut off date) = payable either by

cash or authorization by owner to
assign this amount per EDU to assess-

ment per EDU to assessment rolls $ 1,500
° Connection charge per EDU after 30

days prior to assessment hearing -

cash only S 3,000
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(all may have to go to retire bonds)
This encourages payment of connection
charge prior to cut-off-date.
Hopefully, a portion of these later
charges can be "sunk" for Phase II
construction.

B Assumed number of EDU's paying connection
charge prior to cut-off date in 1987 =
4000 existing connections plus 30% of

remaining EDUs* = 4000 + .3 (13,564 - 4000) 6,869
e Base, arbitrary, blanket assessment per
EDU over entire Central Area Special
Assessment District $ 300
@ Standby charge per EDU which hasn't paid
connection charge - 3.00/month = $36.00/year

This charge is justified as a
contribution by wvacant but several
property towards plant depreciation
which occurs whether in use or not

Therefore, based on the above critieria the income profile to
finance Phase I construction is as follows:

9 1987 Construction Cost $14,331,200
e 6,869 Connection Charges at $1,500 $10,303,500
g Base Assessment = 13,564 EDU x $300/EDU S 4,069,200

The $3.00/EDU/month standby charge should be initially
established as a precedent and as a "cushion" against fewer than
anticipated connection charges. The above will raise in the order
of $150,000 to $250,000 annually, and can always be lowered.

The approximate annual assessments per acre for various zoning
- based on the above 1987 income profile for acreage with and
without the connection charge paid "up front" is shown on Table
VI_170

Debt service is based on a 20-year assessment bond issue being
sold at 10.5 percent (CRF = 0.1195). It is obvious that should
grants be available, the monthly bond retirement cost would be
proportionately less.

*Conservative - Financial Consultant believes that potential
connectors who will pay initial fee will exceed 50%.
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The operation and maintenance costs will be primarily carried
by those using the system. Since there are certain fixed costs
which vary only slightly with load, it can be anticipated that the
O&M costs per EDU could decrease as load increases. Taking into
account an annual inflation factor offsetting any lowering of the
unit cost for operation and maintenance it may turn out to be a
levelling effect. Monthly operation and maintenance charges must
be reviewed periodically in order to adjust service charges making
them responsive to needs.

Table VI-18 indicates the monthly EDU debt service, the
operation and maintenance charges, and the amount set aside for
depreciation reserve:
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The above "first cut" at a sewer revenue program for the
Paradise Central Business District should be augmented to insure an
additional monthly stream of revenues for unforseen emergencies, by
the previously mentioned standby charge of in the order of
$3.00/month per unconnected EDU.

R. Financial Planning

It is recommended that the Town of Paradise proceed to set up
a Special Assessment District for wastewater service to the Central
Area. Concurrently, an investigation should be conducted of
possible grant funds from the Federal Housing and Urban Development
and other Federal Agencies. State bond funding or the possibility
of a partial Clean Water Grant for water reclamation should also be
actively investigated as measures to lower overall local funding
and assessment requirements.

The Town of Paradise should retain a financial consultant
with expertise in the bond market, methods of bonding, types of
bonds on the market and other technical knowledge to insure the
user of the best long term rate. A Bond Attorney will be needed
later when the project is nearer to construction and bonds must be

sold.
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VII. SEPTAGE TREATMENT AND DISPOSAL

A, Septage Characteristics

Solids which accumulate on the bottom of septic tanks in
between cleaning are normally called "septage." Since these solids
derive from household wastes, septage contains varying amounts of
soluble and solid organic matter, grease, detergents, sand, and
other materials. The U.S. Environmental Protection Agency has con-
ducted studies dealing with the chemical composition of septic tank
solids. Table VII-1 is a summary of EPA's septage characterization

studies.

The wide variations in the value of several characteristics
have been attributed to user habits, the use of garbage grinders,
tank design and the frequency of septic tank cleaning.

Because the solids collected in septic tanks are only
partially digested, septage often exhibits other undesirable
characteristics, including a highly offensive odor, a large foaming
potential, and poor settling and dewatering properties.

B. Existing Septage Disposal at Paradise

Septage now periodically pumped at the owner's request from
septic tanks in the Paradise area is trucked to the Neal Road
sanitary landfill located about seven miles southeast of town.
Septage is first discharged into earthen holding ponds adjacent to
the landfill where it is allowed to dry. Dried solids are
subsequently scraped and buried.

Odors in the vicinity of the septage ponds are objectionable;
however, the distance between the landfill and Paradise effectively
isolates the town from this source of odors.

Table VII-2 shows the volume of septage from the Paradise area
hauled to the Neal Road sanitary landfill during 1983, the last
year for which complete records are available at the County
Department of Public Health. Four private companies are currently
engaged in cleaning spetic tanks in the vicinity of the Town of
Paradise: Paradise Plumbing, Rooter & Septic Service; Paradise
Sanitation Co.; Jerry Hegenbart Septic Tank Cleaning; and George
Donaldson Septic Tank. The monthly reports filed by those
companies do not separate septage by locality; consequently, the
volume originated from the Town cannot be determined from the
gquantities given in Table VII-2.

C. Septage Quantities

Septage generation is influenced by the same factors which
determine septage characteristics and thus exhibits wide variations
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TABLE VII-1

TYPICAL SEPTAGE CHARACTERISTICS

EPA Mean
Concentration

Parameter(1l)

TS 38,800
TVS 25,300
TSS. 13,300
VSS 8,700
BODg 5,000
COD 42,900
TOC 9,900
TKN 680
NHa~N 160
NOp~-N -——-

NO3-N -

Total P 250
POy ———-

Alkalinity i

Grease 9,100
pH (units) 6 - 9
LAS 160
Al 48
As 0
cd 0
T 1
Cu 6
Fe 200
Hg 0
Mn 5
Ni 0
Pb 8
Se 0
Zn 49

O PEPOWONO&F-JH

o © ®© o @ o ® 8 O @

= O

(o)

Minimum Maximum
Reported Reported
1,132 130,475
4,500 71,402
310 93,378
3,660 51,500
440 78,600
1,500 703,000
1,316 96,000
66 1,900
6 380
0.1 1.3
0.1 11
20 760
10 170
522 4,190
604 23,368
1..5 12.6
110 200
200 200.0
0.03 0.05
0.05 10.8
0.3 3.0
0.3 34,0
350 750.0
0.0002 4.0
0.5 32.0
0.2 28.0
1.5 3140
0.02 0.3
3340 153.:0

(1) All values in mg/l except where noted.

(2) Values represent ratio of maximum to minimum

NII~2

Variability(2)

115
16
301
14
179
469
73
29
63
13
110
38
17
8
39
8

2

100
17
216
10
113
250
20,000
64
140
24
15



TABLE VII-2

PARADISE SEPTAGE HAULED TO NEAL ROAD LANDFILL IN 1983(1)

Paradise Paradise

Month Plumbing Sanitation J. Hegenbert G. Donaldson Total

Jan. 8,250 30,870 24,750 - 63,870
Feb. 125050 26,660 17,150 5,000 60,860
March 2,750 37,790 28,500 7,000 76,040
April 10,100 43,770 41,400 12,000 107,270
May 17,050 63,200 72,900 11,500 164,650
June 13,900 48,100 38,400 6,000 106,400
July 22,800 47,085 38,700 6,000 114,585
Aug. 28,100 50,120 51,900 7,000 137,120
Sept. 27,000 50,670 56,700 11,000 145,370
Oct. 18,000 = 20,050 8,200 46,250
Nov. 17,600 33,050 25 +300 6,200 82,150
Dec. 17,000 34,300 29,400 7,000 87,700
Total 194,600 465,615 445,150 87,900 1:192,265

(1) All values in gallons.,
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also. Practically, septage volume expressed in gallons per capita
per unit of time (usually gallons per year) is not significant. 1In
terms of septage handling and disposal, the determining factor is
the frequency of septic tank cleaning since it will in fact set the
volume to be handled by the treatment and/or disposal facilities.
In most unsewered communities the pumping of septic tanks is still
done only when signs of leachfield failure appear rather than at
regular intervals. Even when mandatory pumping schedules have been
established by ordinance, the enforcement of such regulations has
proven difficult. Conseqguently, meaningful records of septage
quantities are not readily available.

In this respect, the situation in Paradise can be considered
typical. The septage volume figures given in Table VII-2 cannot be
used to develop unit septage guantities since our discussions with
County Sanitarian, confirmed by field observations, have verified
that many septic tanks are pumped at much longer intervals than the
two to four year cycle usually recommended for proper septic tank
operation. As indicated earlier, another difficulty in using the
figures in Table VII-2 is the fact that the haulers using the Neal
Road landfill also pump septic tanks from the areas adjacent to the
town (Magalia, Paradise Pines).

The current pumping and disposal practices have in fact
established a "regional" approach to septage handling in the
Paradise areas, which is likely to continue for the foreseeable
future. Consequently, planning for the treatment and disposal of
septage from the Town of Paradise will include septage generated in
the whole Paradise market area encompassing the Town or Paradise,
Upper Ridge and Central Butte County. Stirling City is expected to
experience very slow growth and thus, it will not contribute
significant septage gquantities.

Septage quantities will be projected for each type of land use
area based on the following criteria:

Average
Septic Tank
Population Volume - Pumping
° Land Use Equiv/Unit Gallon Freg./Yrs.
Single family residential 2.33 1,000 4
Multi-family Residential : 23 3,500 3
Commericial & Industrial 10 2,000 2
Restaurants & Laundromats 30 4,000 1

Septage production in gallons/year can then be computed by the
following formula:

Population x Septic Tank Vol (gal)
Pop Equiv/Unit x Pumping Frequency

D. Regulatory Considerations

The treatment and disposal of septage is subjected to Federal,
state and local regulations.
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o Federal Regulations. In general, Federal regulations
deal with septage as part of the overall management of sludge. Two
Federal Acts, the Clean Water Act and its Amendments (CWA) and the
Resource Conservation and Recovery Act (RCRA) include specific
septage provisions. CWA authorizes the U.S. Environmental Protect-
ion Agency to issue comprehensive septage and wastewater sludge
management guidelines and regulations to establish a research and
demonstration programs to develop improved sludge and septage
management practices. CWA also authorizes Federal grants to
construct facilities for septage treatment and disposal.

Under RCRA, septage is treated as a solid waste. This Act
authorizes Federal technical and financial assistance to state and
local governments for the development and implementation of solid
waste management plans. RCRA also requires stringent regulations
for hazardous and non-hazardous wastes (including septage) and
encourages the research and demonstration of more effective solid
waste disposal and resource conservation technologies.

Other Federal Acts which impact the handling of septage less
directly than CWA and RCRA include the Clean Air Act Amendments,
the Safe Drinking Water Act, the National Environmental Policy Act
and the Toxic Substances Control Act.

° State Regulations. Section 13260 of the Porter-Cologne
Water Quality Control Act requires any person discharging waste, or
proposing to discharge waste, to file a report of the discharge
containing such information as may be required by any of the nine
Regional Water Quality Control Boards. The Regional Board then
issues a discharge permit containing waste discharge requirements
for operation and disposal. The Regional Board, Central Valley
Region has jurisdiction over septage disposal in Butte County. A
waste discharge permit for a Butte County site incorporates all
applicable points in the above Federal section and the pertinent
points in the local regulations section below. In addition, the
Regional Board would hold the land owner liable for proper cleanup
after site abandonment and protection of the public from the site.

Regulations governing the disposal of septage on landfills
(referred to as "waste management units") are included in Sub-
chapter 15 of the California Administrative Code titled Discharges
of Waste to Land (the latest revisions to Subchapter 15 were
adopted on October 18, 1984). Under the provisions of Subchapter
15, septage is classified as a "Designated Waste" which include
"non-hazardous waste which consists of or contains pollutants
which, under environmental conditions at the waste management unit;
could be released at concentrations in excess of applicable water
quality objectives, or which could cause degradation of waters of

the state."

The regulations also require that non-hazardous designated
wastes shall be discharged only at Class II waste management units,
(WMU) , complying with the provisions of Subchapter 15. According
to these requirements, Class II WMU's must be located at sites
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where topography, geologic characteristics and the presence of
natural or artificial barriers effectively "isolate wastes from
waters of the state.”

The current waste discharge requirements for the Neal Road
Landfill (Order No. 74-79) were adopted by the Central Valley RWQCB
on September 28, 1973. The requirements are for a "Class II-2
Waste Disposal Site" as defined in the previous version of Sub-
Chapter 15 and contain specific provisions for the handling of
septage. The regional board is in the process of revising the
waste discharge requirements to comply with the recent changes
included in Subchapter 15.

® Local Regulations. Two Butte County departments issue
regulations for septage disposal; the Department of Health
regulates the haulers and the disposal sites, while the Planning
Department must approve the zoning for the disposal site.

The county Department of Health regulates septage haulers pur-
suant to Section 25000 of the California Health and Safety Code.
Septage pumpers are annually registered in accordance with the
provisions below and are subject to the county Department of Health
terms and conditions of registration. Haulers that violate the
provisions may lose their license for a period commensurate with
the seriousness of the violation. Pertinent portions of Sections
25000 include:

° 1t is unlawful to pump, haul or dispose of septage or
chemical toilets without a valid registration issued by the
local health officer (Sections 25001-25002).

° Applications for registration must state name and location
of applicant and the exact location of the place at which
it is proposed to dispose of cleanings (Section 25003).

° A health officer must inspect the equipment to be used,
place and manner of disposal, and be satisfied with the
applicant's knowledge of sanitary laws and principles
before issuing a registration (Section 25004).

° Registrations are only valid for the balance of the
calendar year (Section 25006).

° Applicants may be registered under such terms, conditions,
orders and directions as the health officer or his duly
authorized representative may deem necessary for the
protection of human health and comfort (Section 25007).

° Any registration issued under this chapter may be revoked
by the issuing health officer for cause on 10 days notice
to applicant (Section 25009).

© vyiolations of these rules of any order of a health officer
made pursuant to these rules for the protection of human
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health and comfort may be punishable by a fine of $100 or
30 days in jail, or both (Section 25010).

Septage disposal facilities require a use permit from the
Butte County Planning Commission and applications are to be made to
the planning department for the permits. The application should
show compatibility with surrounding land uses, landowner permission
and environmental protection. The Planning Department relies on
the Health Department for health protection compliance. An Initial
Study as required by the California Environmental Quality Act is
also needed to determine whether an Environmental Impact Report or
a Negative Declaration is appropriate for a proposed septage
disposal facility.

Any use permit may be revoked if its terms or conditions are
violated or if any acts or omissions of the permittee in connection
with the use authorized by the permit constitute a public nuisance.
If a decision to revoke the permit is made, the decision may be
appealed to the county Board of Supervisors. If the decision is
upheld and the use continues, then the evidence necessary to liti-
gate is reported to the office of the District Attorney and County

Counsel.

In 1976 Butte County adopted a Solid Waste Management Plan to
provide "for the safe and environmentally sound storage, collect-
ion, processing and disposal of all solid wastes generated in Butte
County." One of the objectives of this plan was "to be the solid
waste element of the Butte County General Plan." Consequently, the
Solid Waste Management Plan is more a planning document than a
regulatory tool.

E. SEPTAGE HANDLING ALTERNATIVES

Alternatives for the treatment and disposal of septage can be
grouped into three broad categories:

° Direct application to land;

° Combined treatment at a wastewater treatment plant;

° Treatment at a separate septage treatment facility.
Application of septage to land is by far the most widely used

means of disposal. Separate septage treatment facilities have been
built in areas such as Paradise and Magalia where high densities of

septic tanks exist.

° Land Application of Septage

Four methods are commonly used to apply septage to land:
surface spreading, subsurface application, trenching, and landfill-
ing. Only subsurface methods of septage disposal are permitted in
Butte County. Lagoon storage is often included as a land method of
septage disposal, although it is also considered among the methods
of septage treatment. Considerations in selecting one of these

methods
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include climate, soil characteristics, topography, groundwater
levels, land use, distance to populated areas, odor and vector
control, and protection of surface and groundwaters.

° Surface Spreading - Surface spreading of septage is
practiced where land is readily available at a safe distance from
populated areas. Usually the same hauler truck that pumps out
septic tanks applies septage to the land. However, intermediate
holding facilities are desirable since septage should not be spread
during or just before precipitation to prevent surface runoff of
contaminated water. Septage can also be spread using irrigation
type nozzles connected to a system of distribution pipes and high
pressure pump.

Although this method has very low operation and maintenance
costs, it also has certain health and environmental hazards due to
the potential for direct human contact, odor and vector problems
and contamination of surface and groundwaters. Because of these
concerns it is not allowed or advised to be in Butte County.

= Subsurface Application - Incorporating septage into the
soil both reduces the likelihood of pathogen contamination to
humans and offers better odor and vector control; however, it does
not decrease the possibility of water contamination. Costs are
greater than for surface spreading because storage basins and
septage injection equipment are necessary.

Three subsurface application techniques are most frequently
used:

° Application using a farm tractor and tank trailer with
attached septage injection equipment;

® Application using a single tank truck with subsurface
injection equipment;

° Application using tractor-mounted injection equipment
coupled to a central holding facility through a flexible
connection which allows continuous septage pumping from the
holding tank to the injection equipment.

° Trenching - In this disposal method, 2 to 3 feet wide
trenches are excavated to a depth of 3 to 6 feet. Septage 1is then
applied in 6 to 8-inch depth layers to minimize drying time. When
a trench is filled with septage, 2 feet of soil is then placed as a
final covering and a new trench is opened. Disposing of septage in
trenches has similar advantages and drawbacks than subsurface
application.

@ Landfilling - Class II waste management units are
permitted to accept septage for final disposal. It is recommended
to apply a 6-inch soil cover daily to each landfill area that was
dosed with septage. A 2-foot final cover should be placed within a
week after placing the final 1lift of garbage-septage mixture.
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o Lagoons - Lagoons are also widely used to handle septage;
however, they are seldom the means of final disposal. Septage
lagoons are normally earthen cells with the bottom left unsealed to
faciltate leaching. A minimum of 2 cells is recommended, 3 to 5
feet deep. Lagoon design must include provisions to dispose of the
liguid supernatant as well as of the solids. Partially dried
septage is usually disposed by burial, although composting has been
suggested as an attractive alternative. Undesirable features of
septage lagoons include odor generation and potential groundwater

contamination.

A summary of methods for the disposal of septage on land
prepared by the U.S. EPA is given on Table VII-3.

a Combined Septage - Wastewater Treatment

Trucking of septage to a nearby wastewater treatment plant for
treatment and disposal is also a common septage handling method.
The nearest facility to dispose of septage from the Town of Para-
dise is located at Chico, a distance of approximately ten miles.
Disposal at the Chico Sewage Treatment Plant is not considered
feasible because of the distance and the large volume of septage
originated in the Paradise area. The addition of large volumes of
high strength waste stream such as septage to a conventional waste-
water treatment facility could seriously impair the operation of
the biological treatment process. In some cases, uncontrolled
septage addition has been the cause of complete process failure.
For this reason, it is not unusual for wastewater treatment plant
officials to refuse to accept septic tank wastes at their treatment

facilities.

Septage can be either added to the liquid treatment train,
i.e., at the head end of the plant, or directly to the solids
handling units. Table VII-4 presents a comparison of these two

practices.

° Separate Septage Treatment

In some areas of high septic tank density, facilities have
been built exclusive to handle septage as is currently done at
Chico, Oroville and Gridley. Table VII-5, taken from an U.S. EPA
publication, lists the different treatment methods that have been
used to treat septage at a centralized plant. Of the methods
listed, lagooning is the simpliest and most economical and it is
therefore the one mostly used.

One treatment alternative not listed on Table VII-5, but one
that could be cost effectively applied to the Paradise Market Area
is the combined treatment of septage and other biodegradable waste
products produced in areas in Butte County near Paradise.

Anaerobic digestion has been successfully used to produce

biogas and generate electricity and other valuable byproducts from
animal, particularly cattle, manures. Anaerobic sludge digestion
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is widely practiced in municipal wastewater treatment plants to
stabilize the solids generated during the liquid treatment phase.
Biogas (commonly called "sludge gas" in municipal waste treatment)
is used as fuel for boilers and internal combustion engines.

Since septage can also be considered as a partially digested
sludge from an unheated digester, it is amenable to anaerobic
digestion, alone or in combination with other waste products.
Construction of a large biomas conversion to energy facility, using
septage, manure and other concentrated agricultural wastes
generated in the vicinity of Paradise, could be another alternative
for separate septage treatment. However, a preliminary assessment
of the availability of these waste products in the Vicinity of
Paradise, coupled to collection and transportation problems, did
not support further consideration of this alternative.

F. DEVELOPMENT OF SEPTAGE HANDLING ALTERNATIVES

Based on the conclusions arrived at regarding wastewater
collection, treatment and disposal for the Town of Paradise; on
current lagooning practices at the Neal Road facility, the current
planning by Butte County to handle all septage originating on
Paradise Ridge in a regional facility; and on a preliminary
screening of the alternative methods of septage handling presented
earlier, separate treatment and disposal at the McKnight Ranch site
has been selected for detailed evaluation. The following alterna-
tives have been identified as the most viable options for Paradise
at the present time. Because most of the treatment units consider-
ed in these alternatives are not readily expandable, the economic
comparison will be based on the number of septic tanks projected in
the Paradise Market Area under ultimate development conditions.

1. Lagooning
2. Aerobic Digestion

3. Anaerobic Digestion

The "No Project" alternative is the current disposal method at
the Neal Road landfill. Current charges ("tipping" fee) to septic
tank haulers are 1/2 cent per gallon of septage. It must be
pointed out that lagooning at the Neal Road facility is an interim
solution due to expire within two years. Unless an agreement is
reached between Butte County and the landfill operator, a new site
would have to be found for county-wide disposal of septage.

Another consideration is that the Neal Road septage lagoons do
not meet the requirements of Subchapter 15 covering the discharge
of waste to land. Butte County has been asked to file an applica-
tion of the Neal Road landfill. The County may upgrade these
lagoons to meet Subchapter 15 regulations or stop accepting septage

at Neal Road.
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Observations of the existing lagoons at the Neal Road facility
indicate that septage solids concentration is low (i.e., less than
1%3). This was confirmed by the owner of a septic tank company.
Consequently, septage thickening would be required before
conventional anaerobic digestion. To avoid this, anaerobic filters
(also called "fixed film reactors") have been selected for
evaluation. Another advantage of the anaerobic filters is that
they are ideally suited to handle high strength liquid wastes such
as diluted septage. Besides anaerobic filters, there are other
emerging technologies which could be applicable in Paradise. The
costs of these technologies are considered similar to that
selected.

Schematic diagrams of the three proposed alternatives are
shown in Figures VII-1, VII-2 and VII-3. Design parameters are
summarized in Table VII-6. All three alternatives share the
following features:

l. A storage/equalization basin will be provided ahead of the
process units. Given the isolated location of McKnight
Ranch which minimizes potential odor problems, the basin
would be designed as an anaerobic lagoon and would
therefore reduce the organic loading to the septage
treatment units.

2. Effluent from the treatment units will be pumped to the
reservoir where treated wastewater is stored during
periods following rains when effluent cannot be sprayed on
land.

3. Sludge produced during septage treatment will be
periodically removed and composted on site. Composted
sludge would either be sold as a soil amendment or spread
in adjacent lands owned by the Town.

e Septage Volume

Calculations of septage volume used in the comparison of
alternatives are summarized on Table VII-7. Total septage per year
under ultimate conditions is approximately thirteen million
gallons.
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TABLE VII-6

DESIGN PARAMETERS - SEPTAGE HANDLING ALTERNATIVES

Design Flow, gallons/day

Average 1,300
Peak (1) 2,200

Organic Loadings, mg/l

BODs 7,000
TSS 15,000
vss 10,000

Storage Basin

Detention Time, days 20

Loading, lbs BODg/acre/day 500

Assumed BODg Reduction, % 50
Lagoons

Overall Detention Time, days 20

Loading, lbs BODg/acre/day 402

Assumed BOD Reduction, % 85

Aerobic Digester

Detention Time, days 20
Loading, lbs VSS/AF/day 0.10
Power Requirements (3), h/z/1000 cu.ft. 1.0

Assumed VSS Reduction, % 40

Anaerobic Filter

Detention Time, hrs. 18
Hydraulic Loading, gpm/sqg ft Dl
Assumed BODg Reduction, % 50

Notes:
Based on peak month from Table VII-2

(1)
(2) Applied to primary lagoon
(3) For mechanical mixing
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CAPITAL AND ANNUAL COSTS

VII-8

OF SEPTAGE HANDLING ALTERNATIVES

Aerobic Anaerobic

Cost Factor Lagooning Digestion Digestion(4) No Project(5)
Capital Cost(1) $531,000 $425,000 $562,500 -
Capital Recovery
Cost(2) 48,900 39100 49,600 -
O&M Cost(3) 7,000 12,000 8,000 -
Annual Cost $ 55,900 $ 51,100 $ 57,600 $130,000
Notes:
(1) 1Includes construction costs plus 25% allowance for

engineering, administration and contingencies (May 1985

basis).

(2) Capital recovery at 8-3/8% interest and 20 year period.

(3) Operation and maintenance (May 1985 basis).

(4) Does not include allowance for the value of biogas produced.

(5) "No Project" alternative

is the continuation of disposal at

the Neal Road land fall assuming an increase to one cent per
gallon tipping fees to pay for additional capital cost of new
lagoons to meet Subchapter 15 regulations.
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VIII. HAZARDOUS WASTE MANAGEMENT PLAN FOR
COMMERCIAL ESTABLISHMENTS

A. Introduction

On May 15, 1984, the Water Resources Control Board of the
State of California issued its approval of the Phase I, Step 1
Wastewater Management Study for the Town of Paradise, and
authorized the Town to proceed with Phase II, the development of a
comprehensive waste management plan for the Town. Several tasks
were identified as eligible in the approval, including the
development of regulations for the containment and disposal of
commercially generated hazardous wastes.

The inclusion of the hazardous waste management task was due
to the combination of Federal emphasis on hazardous waste manage-
ment and recent field observations. 1In recent years, hazardous
waste management and disposal has come to the forefront of Federal
environmental planning. Secondly, the Phase I supplementary report
to the Wastewater Management Study prepared by Dr. George
Tchobanoglous noted the apparent direct discharge of hazardous
wastes from service station clean up operations to storm drains
along with a petroleum—-like odor in stream culverts downstream from
the storm drain discharge.

With the passage of the Resource Conservation and Recovery
Act (RCRA) and the Toxic Substance Control Act by Congress in 1976,
a process to control the storage, transport, treatment and disposal
of hazardous wastes generated by industry was mandated.

The United States Environmental Protection Agency (EPA) then
promulagated Title 40 of the Code of Federal Regulation (40 CFR) to
implement the directive of RCRA. 40 CFR established criteria for
identifying hazardous waste and also specified lists of wastes
classified as hazardous wastes. Additionally, 40 CFR specified
conditions under which states might be approved for management of
hazardous waste programs on a state, rather than Federal, level.
California has qualified under 40 CFR and now operates its hazard-
ous waste program under Title 22, Division 4 of the California
Administrative Code. The California program incorporates defini-
tions of hazardous wastes similar to those adopted by 40 CFR, but
waste listings have been expanded to contain wastes not listed by

EPA.

Many of the commercial generators of hazardous wastes in the
Town of Paradise do not fall under the jursidiction of 40 CFR
primarily due to the small qguantities of waste generation. The
Town has therefore been directed to develop regulations which would
apply to these so-called small scale generators.,

B. Methodology

To develop effectively regulations covering containment and
disposal of commercial hazardous waste in the Paradise area, the
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extent, type and quantity of material disposed must first be deter-
mined, as well as the method of discharge. 1In this study there was
an initial preliminary office determination of potential dis-
chargers followed by a field survey of identified establishments.
The establishments actually surveyed were chosen so as to provide a
representative cross-section of waste management practices by the
area's commercial concerns.

Following the field survey the collected data was analyzed and
categorized according to waste stream, gquantity and method of dis-
posal. From this data, a determination of the amount of hazardous
waste generated was then utilized to draft regulations which are
specific to the Town of Paradise. The proposed regulations are

included as Appendix I.

The data resulting from the survey, when summarized, produced
four general types of commercial hazardous waste discharge are
currently practiced:

1) direct untreated discharge to socil and water
conveyances;

2) waste containerization and landfill;

3) primary treatment and disposal to soil via soil
adsorption; and

4) contract with recovery/recycling entities for hauling
offsite.

Volumes of hazardous wastes discharged vary from as little as one
pint/year to as much as 25 gallons/month. A summary of the
potential dischargers, groupings, wastes disposed of and methods of
disposal is presented in Table VIII-1l. Discharger locations are
shown in Figure VIII-1 and the corresponding discharger list is
included as Appendix VIII-2.

C. Management Plan

The relatively small amounts of hazardous wastes generated by
the average Paradise commercial enterprise, when coupled with the
distance to the nearest Class II-1 disposal site accepting
hazardous wastes (80 miles to Roseville), creates a condition which
could impose economic hardship should the Town of Paradise impose a
zero discharge limitation without providing an infrastructure for
economical storage and transport to final disposal sites.

The management plan proposed here (Fig. VIII-II) is intended
to allow the implementation of the proposed regulations without
imposing severe financial burdens upon the regulated community, a
condition which can lead to "midnight dumping" practices. The key
feature of the plan is the provision of a local hazardous waste
storage and transfer station by the Town of Paradise in cooperation
and desirably in conjunction with Butte County. The station
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would receive hazardous wastes from commercial dischargers, classi-
fy and stockpile them until economically transportable guantities
are achieved. The station could then contract for transport or
provide transport of wastes to the nearest facility capable of
accepting the waste for disposal. An additional advantage of the
establishment of the station would be the general public would then
have an alternative to the toilet or garbage can for the disposal
of domestic hazardous wastes. Although it may be difficult to
obtain a permit for this transport facility, it would appear most
desirable to practically facilitate environmentally acceptable
hazardous wastes disposal from small generators.

Under the proposed plan, the hazardous waste generator is
restricted from discharge of untreated wastes listed by the 40 CFR
or 22 California Administrative Code 4 along with other selected
wastes. The generator will then be faced with several options as
vehicles for compliance. The generator may choose to arrrange for
transport of generated wastes to applicable off-site disposal, re-
use or treatment facilties. In the case of treatable wastes, the
discharger might choose to treat the waste on-site and dispose of
the treated, non-hazardous waste by acceptable means, said means
being determined on a case-by-case basis under a variance proceed-
ing. As a final option, due to the presence of the transfer
station, the generator would transport his wastes to the station
for eventual disposal or re-use under the direction of the Town of
Paradise.

The wastes of dischargers who choose the latter method will be
collected at the waste transfer station located at the landfill
site. The wastes will then be categorized according to volume,
constituents, compatability and re-use potential. Wastes accumu-
lated at the transfer station will be disposed of according to the
results of the categorization performed at the transfer station.

Dilute wastes such as spent caustics, photographic fluids,
oily washwaters and radiator flush waters which do not contain
sufficient concentrations of hazardous wastes to be considered
resticted hazardous wastes by 22 California Administrative Code 4
may be diluted and evaporated in the septage lagoons along with the
septage. The resultant dried septage would then be subjected to
the waste Extraction Test (WET) prior to landfill of the septage
cake. Samples exhibiting Soluble Threshold Toxic Limits for any
substance in excess of those specified in 22 California Administra-
tive Code 4 would result in transport of the subject septage batch
to a suitable hazardous waste disposal facility for regulated
disposal. Alternatively, small separate lagoons conforming to the
permit requirements of 22 California Administrative Code 4 would be
constructed at the transfer station location to concentrate dilute
wastes for shipment to a suitable hazardous waste disposal
facility.

Wastes deliverd to the transfer station which exhibit suffi-

cient quality and quantity for eventual re-use such as used
solvents and used crankcase oils will be stored on-site pending
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transfer to a licensed recycler which will be retained under
contract with the responsible operating party. The determination
of quantities of recyclable wastes to be retained for transport to
re-use facilities will be made by the station operator based upon a
consideration of material volume, recycling compatability with
materials of different origin, availability of recycling entity and

storage requirements.

All remaining hazardous wastes not deemed acceptable for
surface impoundment and concentration or recyling re-use will be
treated as disposable hazardous waste subject to all requirements
of 40 CFR and 22 California Administrative Code 4. Disposable
hazardous wastes will be stored at the transfer station for
eventual transport to a suitable hazardous waste disposal facility,
upon accumulation of economically transportable quantities. Due to
the small guantities of certain wastes, such as paint sludges,
waste chemicals, etc., it will be necessary for the operational
entity to determine the relative compatibilities of wastes to
facility combination of small quantities into containers which may
be economically stored and transported. Determination of compati-
bility will be based both upon the requirements of 40 CFR 265,17
and eventual waste disposal/treatment method.

Infectious wastes originating from any health care facility as
defined by 22 California Administrative Code 4 Article 13 will be
processed through the transfer station for disposal in the County's
Neil Road landfill or, in the future, the proposed alternative of a
Town of Paradise septage handling facility on the McKnight Ranch
according to the requirements of said Article. Certain infectious
wastes prohibited from landfill by Article 13 would be excluded.
containerization of wastes for disposal will be the responsibility
of the generator of the waste subject only to acceptance review of
the transfer station operator.

The proposed program places the responsibility for management
of hazardous wastes following collection upon the Town of Paradise
or Butte County. The Town or County would have two options for
management operation; administration by the contract entity
operating the landfill site, or administration of the program by
personnel of the new On-Site Wastewater System Management Zone,

(OSWMZ) .

Additionally, monitoring for compliance to the regulations
would become the responsibility of the OWSMZ. The personnel of the
OWSMZ would, during the course of the routine inspection program,
inspect a discharger's facilities for waste handling methods,
illegal connections, containment, recordkeeping, etc. The per-
sonnel might sample septic tank effluents or sludges of dischargers
to determine the presence of illegally disposed hazardous wastes.

Although the majority of hazardous waste dischargers will be

readily indentifiable, a requirement for completion of a hazardous
waste questionnaire by a business license applicant will allow the
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OSWMZ the opportunity to review all commercial entities' potential
for discharge and the applicability of the regulations to the
commercial enterprise.

The establishment of the waste transfer station by the OSWMZ
or County will require the application for a Hazardous Waste
Facility Permit from the California Department of Health Services,
or the granting of a variance from the permit requirements of Title
22 California Administrative Code Division 4 to classify the
facility as a generator which does not store wastes for longer than
90 days rather than a hazardous waste facility. The station will
also require application for an EPA identification number as a
generator or as a hazardous waste facility. Finally, it is antici-
pated a variance will be reqguired to allow landfill disposal of
evaporation pond residues from caustic solutions, dilute oily waste
waters and similar materials.

The implementation of the proposed program potentially will
result in substantially reduced commercial hazardus waste flows.
However, to insure its success a public awareness campaign would
provide invaluable. Certain establishments such as service
stations will require capital expenditures and/or substantial
modification of existing practice to achieve compliance with the
proposed regulations. Measures such as a public information
program which details mitigation waste minimization methods,
absorbent use for spills, absorbent mat placement in service bays,
etc., would serve to ease the transition to full enactment of the
regulations and substantially diminish discharge of these wastes
onto the ground where they may contaminate either surface or
underground water.
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TOWN OF PARADISE Proposed Amendments*
SEWAGE DISPOSAL ORDINANCE March 15, 1985

DRAFT
ORDINANCE NO. 103 [l k i

THE TOWN COUNCIL OF THE TOWN OF PARADISE, STATE OF CALIFORNIA, DOES
ORDAIN AS FOLLOWS:

Section 1. PURPOSES. The purposes of this ordinance are:

A. To facilitate an orderly development within the Town of
Paradise.

B. To protect the ground and surface water quality within
the Town of Paradise's hydrologic basins.

C. To implement the recommendations of the Montgomery Phase
I, 201 Report concerning Surface Wastewater accepted by the Paradise
Town Council in April, 1983.

Section 2. APPLICATION OF ORDINANCE; WAIVER OF PROVISIONS OF
ORDINANCE. This ordinance shall apply to all real properties Tocated
within the Town of Paradise. The health officer shall waive the permit
and inspection requirements contained in this ordinance when the pro-
visions of this ordinance are superseded by any State law.

Section 3. DEFINITIONS. For the purposes of this ordinance, the
following words and phrases shall have the meanings respectively ascribed
to them by this Section:

A. Auxiliary System - A secondary sewage system designed to
dispose of a portion of the sewage from a building.

B. Building - Single family residence, multi-family residence,
place of business, or other structure where persons reside, congre-
gate, or are employed and accessory buildings.

C. Development - Any change in the density or intensity of the
land use, or any construction or alteration of an existing structure
or land use.

D. Health Officer - Health officer shall mean the legally
designated health authority of the Town of Paradise or his authorized
representative.

E. Impervious Stratum - A layer or lense of fine grained soil,
rock, cemented material, or similar soil structure in which the perco-
lation rate exceeds one hundred twenty (120) min./inch or in which
twelve (12) inches of water depth will not seep completely away in a
twenty-four (24) hour period, shall be deemed to be impervious.

*Amendments noted in prestige
elite type characters
(smaller type size)
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F. Living Unit - A residential building or portion thereof providing
complete, independent living facilities for one family, including permanent
provisions for living, sleeping, eating, cooking and sanitation.

G. Sewage - Includes any and all waste substance, liquid or solid
associated with human habitation, or which contains or may be contaminated
with human or animal excreta, offal or any feculant matter.

H. Sewage Disposal System - Sewage disposal system shall include
septic tank, drain field, seepage pit, chemical toilet and any other struc-
ture or system used for the treatment, discharge or disposal of sewage.

I. Curtain Drain - A curtain drain is a trench backfilled with drain
rock and perforated used pipe for (1) intercepting a laterally moving
perched water table, spring or other subsurface flow above a leachfield
site or (2) to lower water table elevations in an area with seasonal
groundwater levels less than 5 feet below a leachfield trench.

J. Bedroom or Sleeping Quarters - For purposes of calculating average
daily sewage volumes, a bedroom or sleeping quarters are rooms that are or
will be used for sleeping purposes more than 25 percent of the time.

K. Bottom Design - A "bottom design" leachfield trench shall include
only the bottom gross area of the trench in calculating the required soil
absorption area for a given installation.

L. Sidewall Design - A "sidewall design" leachfield trench shall
include a reduction in the standard bottom design absorption area required
based upon the depth of drain rock below the perforated pipe as described
in a subsequent subsection.

M. On-Site Wastewater Disposal System - On-site wastwater disposal
system means any of several works, facilities, devices, or other mechanisms
used to collect, treat, reclaim, or dispose of wastewater without the use
of community-wide sanitary sewers or sewage system. May be used inter-
changeably with septic systems or sewage disposal system in this ordinance.
(California Health and Safety Code, Part 2, Chapter 3, Section 6950.)

N. Alternative Systems - Alternative sewage disposal systems (on-site
systems) can be one of a number of designs incorporating non-standard
features. Artificial leaching areas (mound systems), sand filters and
seepage pits are examples of alternative systems. Alternative designs are
also referred to as special designs herein (Section 73).

0. Assimilative Capacity - The assimilative capacity of any leach-
field site proposed for an alternative system and/or to serve more than one
dwelling unit will be determined by measurement of soil permeability at
depth and slope of the land.

Section 4, SANITARY SEWAGE DISPOSAL SYSTEM REQUIRED. It shall be
unlawful for any person to maintain, occupy or use any building not
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provide with a sewage disposal system which disposes of sewage in a
sanitary manner.

Section 5. UNLAWFUL DISPOSAL METHODS. It shall be unlawful for
any person to construct, maintain or use any sewage disposal system
which results in any of the following:

A. Sewage overflowing any lands whatever.

B. Sewage emptying, flowing, seeping or draining into any
stream, spring, river, lake or other waters within the Town.

C. Sewage being accessible to rodents, insects or humans.

It is provided, however, that when sewage is treated and disposed of in
such manner that it does not constitute a hazard to the public health or
does not create a nuisance, and that adequate requirements for such dis-
posal are set by the Central Valley Regional Water Quality Control Board
pursuant to Division 7, Department 4, Article 2 of the State Water Code,
then such disposal shall be considered to be lawful.

Section 6. PERMITS - REQUIRED

A. No person shall begin or cause to have begun construction of
any development or any sewage disposal system without review and
approval by the health officer. All developments requiring a sewage
disposal system, or an alteration, enlargement or repair of an
existing system must submit plans showing the means of sewage dis-
posal to the health officer and obtain a permit therefor from the
health officer. Sewage disposal permits shall be obtained prior to
the issuance of building permits.

B. Permit Valid for One Year. Permits issued pursuant to this
ordinance shall be valid for one year and shall automatically become
void one year from the date of issuance, unless renewed prior to the
expiration date. Only two, one-year renewals shall be permitted.
Permits for repair, alteration, replacement, abandonment or enlarge-
ment shall be valid for one year from the date of issuance and are

not renewable.

C. Auxiliary Systems. No person shall construct an auxiliary
sewage disposal system for a building presently served by a sewage
disposal system without first submitting plans of the proposed means
of sewage disposal to the health officer and obtaining a permit there-
for from the health officer.

D. Repairs.

(1) No person shall alter, repair, relocate, add to or replace
any existing sewage disposal system without first securing
a permit from the health officer.

V-A3



(2)

(3)

Ex
(1)

FO

1 3 £
el &7

With respect to the repair of existing sewage disposal
systems, the health officer may allow lesser distances
as contained in Section 22 (Table I11) as he shall de-
termine are necessary to avoid undue hardship, but that
will accomplish the general purposes and intent of this
ordinance.

No installation shall be permitted under this subsection
in areas not owned or controlled by the property owner,
unless the area is dedicated for sewage disposal purposes,
in a document recorded in the Recorder's Office of the
County of Butte.

Abandonment.

No person shall abandon a septic tank or cesspool or dis-
continue from further use without first obtaining a permit
from the health officer.

A permit shall be required for the construction of a curtain

drain even though not installed as part of an individual on-site
wastewater system.

Section 7. APPLICATION FOR PERMIT. The following items shall be

P

A.

required in order to process a sewage disposal application:

The required scale plot plan shall include the following

information:

(1)
(2)

(3)

(4)

(5)

Lot boundaries and dimensions.

Locations of proposed and existing buildings and sewage
disposal facilities.

(a) Location of proposed leachfield and one hundred (100)
percent replacement area for leachfield.

(b) Location and elevation of house sewer outlet and
proposed location and elevation of septic tamk and
leachfield.

A floor plan of the building, the number of bedrooms and
other potential sleeping quarters, and all proposed appurte-
nant structures.

Source of domestic water and location and treatment, 4
required. If a well is proposed as a domestic water source,
well drilling permit application shall be made at the time

a sewage disposal permit application is submitted.

Ditches, creeks, springs, other surface water on the premises
and within 200 feet in any direction of the proposed sewage
disposal area. Lakes or reservoirs within 200 feet of the
proposed sewage disposal areas.
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(6) Location of known or proposed wells on property and within
100 feet of property lines.

(7) Topography including contours and rock outcroppings, cliffs,
etc.

(8) Setbacks from property lines.

(9) Driveways, patios, walkways, parking areas and other im-
pervious surfaces.

(10) Such other additional information as deemed necessary by the
health officer to process the application.

(11) Existing or proposed curtain drains (See Section 3, Definitioms).

(12) Location of any tree greater than 6" in diameter which may
affect the location of septic tank or leachfield.

B. Additional information and/or testing may also be required
at the discretion of the health officer. Such information or testing
may include but not be Timited to the following:

(1) Water table depth determinations. The time of year that these
tests are performed shall be determined by the health officer
based upon drainage characteristics, topography, soil types
or strata, precipitation in the area, snow melt, and/or other
pertinent factors (gemerally after 70 percent of the average
annual rainfall has occurred).

(2) Soil mantle depth determinations.

(3) Detailed engineering plans shall be submitted for approval
of all special design systems, sewage treatment plants, and
any deviations from standard practice.

(4) Design criteria to accommodate anticipated flows.
Section 7A. WASTEWATER TEMPERATURE CONTROL (COMMERCIAL SYSTEMS)

A. Certain commercial establishments which produce a large
proportion of high temperature sewage such as restaurants, laundro-
mats and the like, shall be required to present special design features
for the system which will permit the efficient entrappment of grease,
soaps and detergents.

(1) Grease, soaps and detergents are not readily congealed or
flociulated and settled at high wastewater temperatures.
Carry-over of these suspended materials to the leachfield
will produce soil clogging and failure.

(2) Design options can include:

(a) blending the wastestream with cold water upstream of the
grease trap and/or septic tank.
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(b) sand filtration.

(¢) combine with cold wastestream from other commercial
establishment.

(3) Town Sanitarian shall establish temperature limits and may
require laboratory testing of effluent to verify best temp-
erature limits for grease and soap removal.

Section 8. PERMITS - FEES. Every applicant for a permit required by
Section 6 shall pay a fee at the time of application for each permit or for
renewal of each permit. The fees shall be established by resolution by the
Paradise Town Council, and said resolution shall include a fee for a
variance.

If development on a lot or parcel is begun or if construction of a sewage
disposal system or an auxiliary sewage disposal system has begun prior to
obtaining the required permit, the permit fee above specified shall be
doubled, but shall not relieve any persons from fully complying with the
requirements of this ordinance nor from any other penalties prescribed
herein.

Section 9. INSPECTIONS - REQUIRED; CERTIFICATE OF INSPECTION. No
person shall back-fill or cover with earth, or put into use any sewage
disposal system constructed under provisions of this ordinance until an
inspection of the sewage disposal system has been made by the health officer
and a certificate of inspection has been issued by the health officer.

If the sewage system is not installed in accordance with the plot plan an
as built plot plan showing the exact location of the sewage system shall be
submitted prior to issuance of an inspection certificate.

Section 10. HIGH GROUNDWATER, SPRINGS, SEEPS AND CURTAIN DRAIN
CONSTRUCTION. (Also see Section 6A (12), Permits Required).

. A. Permits shall be required for .all curtain drain construction
whether or not installed in connection with a septic system.

B. Curtain drains shall have aminimum setback of 10 feet from
all property lines and

C. Curtain drains shall be designed and constructed in accordance
with Attachment "A" or an approved design prepared by a registered
Civil Engineer, Geologist or Sanitarian.

Section 11. MOUND SYSTEMS AND OTHER ALTERNATIVE SYSTEMS.

A. Mound systems shall be designed in accordance with the
"Wisconsin" Criteria (Design and Construction Manual for Wisconsin
Mounds, State of Wisconsin, Dept. of Health and Social Services -
Small Scale Waste Management Project, 1978 and the Uniform Plumbing
Code 1979).

B. Other non-standard designs or commercially available alter-
native systems shall be approved on a case by case basis.
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commercial

Section 12,
SURFACES OVER LEACHFIELDS,

A, Parking lots, driveway,
installation of other impervious
prohibited unless ip the opinion
tions on the site offer no other

B. Pervious Pavement

The Town Sanitarian shall
enterprise are aware of
required for some alternative Systems over and above
for the traditional on-site system,

M Ut | it
A T OIS el L i . o o

@@@FT’

r
L WP

ensure that the homeowner or
the additional Special attention

POLICY FOR PAVING OR INSTALLATION OF OTHER IMPERVIOUS

sidewalk, asphalt Paving or the
surfaces over leachfields shall be

of the Town Sanitarian, Space limita-
alternatives,

(1) or surfacing shall pe installed when in

the opinion of the Town Sanitarian the operation of the leachfield would
be impaired by impervious surfacing,

Section 13.

A. The installation of

WATER CONSERVATION FIXTURE POLICY,

low water using plumbing fixtures shall

be encouraged for new construction and specified for old systems with

a repair permit, when in the opinion of the Town
would impair the long-term operation of the system.

do so,

Section 14.

Sanitarian to fail to

SEWAGE DISPOSAL SYSTEMS.

Septic tank shall be two com-

accordance with the Uniform Plumbing Code.,

the size and type constructed
the health officer and in
The septic tank and all

inlets and outlets thereto shall be watertight.

(1) Size. The minimum 1iquid
be one thousand (1,000) gallons.
by the health officer for auxiliary septic tanks.

authorized

(1) Pervious surfacing
cement blocks with

capacity of the septic tank shalj
Lesser capacities may be

can be one of several commercially available
the void spaces backfilled with sand or peagrave] .
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No Bedrooms Tank Capacity
equal to or less 1,000
than 3
4 1,500
more than 4 + 500 gal. for

each add'l bedroom

—_ e mm e e em e e e e e e e o o Em o em e e e mm e e = mm mm mm em Gm e e am mm mm mm

garbage grinder 4+ 500 gal to
volume req'd for
no. of bedrooms

commercial/institution 1125 + 0.75 x avg. daily sewage flow

(2) Materials. The septic tank shall be constructed of concrete,

or other durable material satisfactory to the health officer.
(See note)

B. Leach Field. The effluent from the septic tank shall be dis-
charged into an absorption field of the size and type constructed in
accordance with the requirements of the health officer.

The leach lines shall be laid at a grade not to exceed four (4) inches
per one hundred (100) feet. For systems with dosing siphons leach lines
shall be laid flat. Leach lines shall be installed in a trench not less
than twenty-four (24) inches wide on the bottom of which has been placed
a six-inch layer of one-half to two and one-half inch loose clean rock.
Leach lines shall be covered with a layer of one-half inch to two and
one-half inch rock at least two inches thick. A minimum of one hundred

fifty (150) square feet of leaching area shall be provided in the trench
bottom.

C. Minimum Criteria.

(1) When a project has an average daily sewage flow in
excess of four hundred (400) gallons per day, one
hundred (100) percent of original and alternate field
shall be installed along with accessible diverter valve.

(2) Soil depth below the bottom of the leaching trench
shall not be Tess than five (5) feet.

(3) Depth to groundwater below the bottom of the leaching
trench shall not be less than five feet.

NOTE: Because of the high rate of concrete tank failures believed to be
due inpart to the moderately high acidic soils all new concrete
septic tanks and concrete replacement septic tanks shall be fab-
ricated from non-reactive cement, ASTM Type II Modified or equal.
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(4) Ground slope in the disposal area shall not be greater
than thirty percent (30%).

(5) There shall be available suitable area upon the subject
property for the installation of the initial sewage
disposal system and a one hundred percent (100%)
replacement of that system.

(6) Soil composition shall be such that it will serve as an
effective filter for septic tank effluent.

(7) Individual leach fields shall not be excavated when the
soil is wet enough to compact or smear easily.

(8) Any soil testing performed pursuant to meeting the
above criteria may, at the discretion of the health
officer, be witnessed by a representative from the
Health Department.

(9) Paved areas, or areas proposed to be paved, which exceed
thirty (30) min./inch of percolation rate shall not be
used to determine net lot area of a parcel.

(10) When the total length of leachlines exceed 500 feet,
a dosing siphon shall be required (See Attachment B).

(11) Credit shall be given for added absorption area of the
sidewalls of trenches and standard "bottom design' trenches
may be decreased by the following percentages.

Percentage of length of standard trench(l)
(After USPHS Manual 526)

Depth of Trench Trench Trench Trench Trench Trench

Gravel BE]OTZ) width width width width width width
Pipe in Inches\ 12" 18" 24" 36" 48" 60"
12 o o v w0 o 75 78 80 83 86 87
18 o o W 60 64 66 71 75 78
p.: [ 50 54 57 62 66 70
30 s v m o s ow o 43 47 50 55 60 64
86 5 = wm ¥ & % 37 41 44 50 54 58
B2 o w5 4 3 % 5 33 37 40 45 50 54

(1)The standard absorption trench is one in which the filter material extends

two inches above and six inches below the pipe.
(2)For trenches or beds having width not shown, the percent of length of
standard absorption trench may be computed as follows:

Pefcent of length standard trench = —ﬁ—§—%4%733 X 100

width of trench in feet
depth of gravel below pipe in feet

Where w
d

n i
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D. Design Criteria for Development Using'S;ptié éystéﬁs.

The following requirements are applicable to all development using
septic systems:

(1)

(2)

(3)

(4)

Where the average soil depth on the parcel is less
than seven (7) feet, special design systems may be
approved, and development shall be limited to uses
which generate three hundred (300) gallons or less
per day per increment of Section 21 (Table i 3 "
Also see alternative systems, Section 1l.

Grease traps for commercial establishments shall be
designed in accordance with Attachment "C".

The health officer together with the State Regional
Water Quality Control Board shall formulate guide-
lines for special design systems. Special design
systems designated by the Health Department, shall

be located, designed and installed under the direction
of a Registered Civil Engineer, Registered Engineering
Geologist, or Registered Sanitarian and so certified
in a manner acceptable to the Health Department.

Commercial institutional or industrial installations
with average daily sewage flows of 1,000 gallons per
day or greater and/or raw sewage B.0.D. values of
greater than 2,000 mg/1 (24 hour composite value),
shall require the use of a dosing siphon and/or

1.25 times the calculated absorption area for the
soils found at the site.

Where the average soil depth on the parcel exceeds
seven (7) feet, net lot areas shall be sized according
to Section 21 (Table II). Septic systems shall be
constructed in accordance with this ordinance. Net
lot area shall mean that a portion of a parcel not
including the following areas:

(a) Private and public easements for access or
roadway purposes.

(b) Areas within the minimum separation distances
shown in Section 22 (Table III) except required
setbacks for buildings and streets.

(c) Areas with a slope in excess of thirty (30)
percent, unless in the opinion of the Town
Sanitarian slope stability analyses, geotech-—
nical studies and seepage analyses clearly
demonstrate that:

(i) effluent will not surface down slope from
the leachfield.

V-Al0



(ii) saturation of the slope and removal of
vegetation will not produce structural
failure at the slope.

(iii) severe erosion of the slope will not
occur.

(d) Areas where the percolation rate is in excess of
one hundred twenty (120) min./inch or greater than
5 min./inch.

(e) Areas with less than seven (7) feet of soil above
impervious stratum or winter groundwater, unless
special design sewage disposal systems are pro-
posed. Also see alternative systems, Section 1l.

(f) Easements dedicated or reserved for sewage dis-
posal purposes in a document recorded in the
Recorder's Office of the County of Butte. Such
recorded documents shall apply only to repairs and
to existing lots of record on the effective date
of this ordinance.

Fach parcel shall provide the minimum net lot area for
sewage disposal found in Section 21 (Table II) attached.
Areas shown in Section 21 (Table II) up to and including
2.0 acres are net lot areas for sewage disposal as defined
above. Areas in Section 21 (Table II) in excess of two (2)
acres are minimum gross parcel sizes provided, however,
that such gross parcels shall contain not less than two (2)
acres of net lot area as defined above.
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section 11. VARIANCES. FANL /S0 T

A. A variance may be granted only when special cir-
cumstances are applicable to the property, involving tle
so0il characteristics, topography or surrounding
property characteristics. Variances may be granted
only to the specifications required in Section 10D
of this Ordinance. Cumulative effects within the hydro-
logic basin shall be considercd prior to issuance of any
variance. ' ’

B. Applications for variances shall be made in
writing on a form prescribed by the Health Department.
upon receipt of the application, the Health Officer
together with the Town Engineer’and Town Planning
pirector shall make an investigation to determine
whether a variance should be granted under the proviegicns
of Subsection (11) above. After conclusion of the
investigation, the Health Department shall prepare a
written order granting Or denying the variance, and
shall include in such written order spccific findings
of fact and rcasons for its.granting or denial.

c. If the Health Department should deny the
application for variance, the applicant may file an
appeal to the State Regional Water Quality Control
Board within ten (10) days after denial. Such decisics:
by the State Regional Water Quality Control Board shall
pe final.

cection 12. SEPTIC TANKS - BUILDINGS UNDER DIFFERENT

3

OWNERSHIP. NoO permit shall be issued for a segptic tank ot
ohore the buildings it is to serve are under different owincr. .
<or for buildings proposed to go under separate ownership. wno:
the development is to utilize a sewage disposal system(s) uvi.cc:
common ownership, and an association of property owners iz fc:.
and which is responsible for maintenance and repair of the =ow..”
disposal system(s) according to the written articles of the
association, then the hecalth officer may grant an exception i
¢his section.

Section 13. SEPTIC TANK ABANDONMENT.

A. Every cesspool, septic tank and seepagc pit
which has been abandoned or has been discontinued
otherwise from further use or to which no waste or soil
pipe from a plumbing fixture is connected, shall have
the sewage removed therofrom in a manner acceptable to
the health officer and shall be sufficiently uncovered
to allow an examination of structural integrity and a
determination of appropriate means of processing.

V-Al2
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B. Processing of abandoned septic tanks and cesspools shall
depend upon materials of construction and structural integrity at
the time of abandonment.

(1)

(2)

(3)

(4)

(5)

Section 14.

Systems constructed entirely of concrete, including
compartment covers, which are confirmed to be struc-
turally sound by the health officer, may be left in
place without further action. Such systems which
are structurally sound except for the top or cover
may be processed in this manner provided a new top
or cover, cast in concrete, is added prior to final
abandonment.

Systems constructed or fiberglass may be left in place
provided they are covered with a layer of welded wire
fabric reinforced concrete of not less than four (4)
inches nominal thickness, and the slab shall extend
one (1) foot beyond outside wall of tank.

A11 other systems, including those made of wood,
steel, and concrete or fiberglass not processed as
above provided, shall be completely filled with earth,
sand, gravel, concrete or other approved material as
follows:

The top of the septic tank shall be demolished before
filling and the filling shall not extend above the top

of the vertical portions of the side walls or above

the Tevel of any outlet pipe until inspection has been
called and the fill material has been inspected. After
such inspection the cesspool, septic tank or seepage

pit shall be filled to the level of the top of the ground.

If the abandoned tank, etc. is going to be under a
structural stem wall or pier and soil is used for
backfill, the soil shall be compacted as determined by
the building official.

Nothing herein shall prevent the health officer from
requiring additional or other processing in the further-
ance of health and safety.

Privies. Pit or vault privies are prohibited within

é the Town of Paradise.
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"Section 15. EXCEPTION. If a building %r a- portion Lhereof

is destroyed by fire or other natural disaster, that building(s) will
be exempt from Sections 20 and 2} (Tables I and IT1) of this ordinance
provided the building is not expanded beyond its orijgj

and/or the occupancy of the building does not Change.™

Section 16. ENFORCEMENT OF ORDINANCE. It shall be th.
duty of ‘the health officer to enforce the provisions of thig
ordinance and the health officer, or his duly authorized
representative, is hereby empowered to enter at any rcascreat

.a.....c.‘A-l(..

hour any premises necessary in the enforcement of this GIdLlRAnC:.

Section 17, VIOLATIONS. Any person who viocl:tes any
provision of this ordinance is guilty of a misdemeanor. raer
offense shall be punishable by a fine of not less than Twoarty-
Five Dollars ($25) nor more than Five Hundred Dollars (ssoc),
or by imprisonment in the county jail for a term not pHo ST B,
six (6) months, or by both such fine and imprisonment. Euoi
day a violation exists shall be considered a SepErete G s,
“Section 18, LIABILITY OF TOW!. This ordinance shall roe

be construed as imposing upon the Town or Butte Count o

DT : Y any liebilit.
or responsyb1]1ty_f0r damage resulting from the defectiveyconstruct{cﬁ
of any sanitary disposal system, as herein provided; pnor shall tre

Town or any official, employee, or any contract agency, {ts employcos
agents, or servants thereof be held as assuming any such Iiabi]ity ot
responsibility by reason of standards, requirements, or inspection
authorized thereunder."

Section 19. EFFECTIVE DATE. This ordinance shall vavy iy,
thirty (30) days from the date of this ordinance., Befrre -3
cxpiration of fifteen (15) days after its Passage, this
shall be published in a newspaper of general Circulaticn ._-
and circulated within the Town of Paradise along with ti.c
the members of the Town Council of Paradise voting for a;

2ot O

same. _ i

C o, L
PASSED AND ADOPTED by the Town Council of the Town O
Paradise, County of Butte, State of California, this;ﬁ;L‘ RE

June + 1983, by the following vote:

AYES: IVAN C. AMY, ROBERT D. JEFFORDS, JR., Joipy J. WILLian
WALTER M. WINN AND RICHARD L. CRABIREE, MAYOR

NOES: NONEG
ABSENT: NONE

NOT VOTING: NONE

V-A14 ~~
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Standards for Location and Placement

Section 22

TABLE III

of Sewage Disposal Systems

17

Minimum Horizontal Septic Leaching
Distance Required From Tank Trench
Building or structures 5' (A) 5' (A)
Roadway setbacks 20" (C) 20" {C)
Private Water Wells 50" 100"

Public Water Wells 100 100"

Lakes, reservoirs or other

water impoundments 50" (D) 200' (D)
Groundwater drainage systems

such as "french" drains,

curtain drains, etc. 25' (E) 50° (E)
Springs, seeps, lava

outcroppings 50" 50' to 100'

Intermittent and perennial
streams, irrigation ditches
or other perennial water
courses (J)

Ravine, drainage way or
ephemeral stream (J)

Leaching Trench

Swimming Pools

Water Lines

Water Mains

Driveway or Parking Area

Cut Bank or Fill

Surface Storm Drainage Pipe
Large Trees

Property Lines

50" (B)(D)(I)

50' (B)(D)
1
51
5
10"
yes (G)

25°

5" (E)
10"

10°
V-Al7

100" (B)(D)(I)

50' (B)(D)
10"

5t

5

10"
yes (H)

4 x height of
cut or fill (F)

25' (E)
10’

10’



(A)

(8)

(C)

(D)
(E)

(F)

(6)
(H)
(1)

Section 22, TABLE III (Continued)

Including proaches and steps whether covered or uncovered,
breezeways, roofed patios, carports, covered walks, covered
driveways and similar structures or appurtenances.

Culverting these drainage ways will decrease the setback
for leachfileds to 50 feet and for septic tanks to 25 feet
for requirements.

Greater or less distances are required depending on size of
right of way.

Distance from high waterline of a ten-year recurrent storm.

Greater or lesser distances may be required. Depending on
site characteristics.

Four times the height of the bank, measured from the top
edge of bank (with a 100' maximum distance).

Only if access provided and minimum 1 foot cover provided.
Only if percolation rate under 30 min./inch.

200' sewage disposal setback reqired for property within
the "Middle and Upper Honey Run Basins" as described in
the "Wastewater Management Study of 1983¢f

Intermittent, perennial, ephemeral streams as described
below, of the Paradise Master Storm Drainage Study (1980):

(1) ephemeral - carry only surface runoff and where the
water table is always below the stream
bottom.

(2) intermittent - water courses that are wet during the
rainy season and generally dry during
the rest of the year. The streambed
may be below the groundwater table in
the winter time.

(3) perennial - flowing all the time.

V-A18



19

Section 4. EFFECTIVE DATE; URGENCY ORDINANCE. This ordinance ic
adopted as an urgency measure and shall take effect immediately bated upor
the finding by this Council that its adoption will protect the public
cafety, health, and welfare of the citizens of the Town of Paradise; anc
that its adoption will implement the Phase I, 201 Surface Water Quality
Study adopted by the Town Council in April, 1983. Before the expiration
of fifteen (15) days after its passage, this ordinance shall be publishcd
in a newspaper of general circulation published and circulated within the
Town of Paradise along with names of the members of the Town Council of
Paradise voting for and against same. .

PASSED AND ADOPTED by the Town Council of the Town of Paradise, County

of Butte, State of California, on this 17th day of January 1684, by

the following vote:

AYES: JIvan C. Amy, Robert D. Jeffords, Jr., John J. Uiliizzs,
Walter M. Winn, and Richerd L. Crabtree, Mayor

NOES: None
ABSENT: HNone
NOT VOTING: None

< A, “_,/’V.

s A4
Richard L./Crdbtree, la

ATTEST:

Sy:-"“,k../?: demea Ll Shems

Diana J. Kruegeyy Town Clerk’ / L DIANA J. KRUEGEF, TOWN CLERK OF THE Tow
z:aADSE.Dormnssvc:nnFYTHnrrmélgzz

DCORR;CTCOPVOFOHDWANCEN st E

-ADOPTED BY THE COUNCIL GF THE TOWN OF PAR

AT & Aeqg
s MEETING HELD O
—-—_../7 DAY/‘éF. ;Zr“f/??-tfa/-d EL?QC"
: 5 _
"ﬁw A

DIANA J. KRUEGER, TOWN CLzAk
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ATTAeH T A

B o h l--: ]
UNDERDRAINS USED To LOWER WATER TABLE
Underdrains \

|
Trenches
4 |

Material

%4 Gravel Filled

=4kt Above High
Water ,?’
Table J .::.:,“g] Water Table
= ~

* Drainage Pipe

CURTAIN DRAIN TO INTERCEPT

LATERALLY MOVING PERCHED WATER
TABLE CAUSED BY A SHALLOW,

IMPERMEABLE LAYER
Curtain
Drain-

Water

Gravel Filled SR
Above High Absorpticn
Water Table

— \Dramage Pipe
- _
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4 CREASE— TRAP DeSloss CRLRRIA- oo i
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Sizing of grease traps is based on wastewater flow and can be calculated
from the number and kind of sinks and fixtures discharging to the trap.
In addition, a grease trap should be rated on its grease retention capa-
city, which is the amount of grease (in pounds) that the trap can hold
before its average efficiency drops below 90%. Current practice is that
grease-retention capacity in pounds should equal at least twice the flow
capacity in gallons per minute. 1In other words, a trap rated at 20 gpm
(1.3 1/sec) should retain at least 90% of the grease discharged to it
until it holds at least 40 1b (18 kg) of grease (1). Most manufacturers
of commercial traps rate their products 1in accordance with this
procedure.

Recommended minimum f1ow-rate capacities of traps connected to different
types of fixtures are given in Table 8-1.

Another design method has been developed through years of field experi-
ence (3). The following two equations are used for restaurants and

other types of commercial kitchens:
i

1. RESTAURANTS:
(D) x (GL) x (ST) x (;5) x (LF) = Size of Grease Interceptor, gallonsd

where:
D = Number of seats in dining area
GL = Gallons of wastewater per meal, normally 5 gal
ST = Storage capacity factor -- minimum of 1.7
onsite disposal - 2.5
HR = Number of hours open
LF = Loading factor -- 1.25 interstate freeways

1.0 other freeways
recreational areas
main highways
other highways

L3
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2. HOSPITALS, NUﬁSING HOMES, OTHER TYPE COMMERCIAL KITCHENS WITH
VARIED SEATING CAPACITY:

(M) x (GL) x (ST) x (2.5) x (LF) = Size of Grease Interceptor, gallons?
where:

M
GL

Meals per day
Gallons of wastewater per meal, normally 4.5
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RECOMMENDED RATINGS FOR COMMERCIAL GREASE TRAPS (1)

Type of Fixture

Restaurant kitchen
sink

Single-compartment
scullery sink

Double-compartment
scullery sink

.2 single-compartment

sinks

2 double-compartment
sinks

- Dishwashers for

P

restaurants:

Up to 30 gal
water capacity

Up to 50 gal
water capacity

50 to 100 gal
water capacity

Flow
Rate

gpm

15

20

25

25

35

15

25

40

Retention
Capaci ty

Rating

324

Grease

30

40

50

50

70

30

50

80

Recommended
Maximum Capacity

Per Fixture Connect: |

to Trap

gal

50.0

50.0

62.5

62.5

87.5

50.0

62.5

100.0
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SC = Storage capacity factor -- minimum of 1.7
. onsite disposal - 2.5
LF = Loading factor -- 1.25 garbage disposal &

dishwashing
1.0 without garbage disposal
0.75 without dishwashing
0.5 without dishwashing

and garbage disposal

a Minimum size grease interceptor should be 750 gal

Thus, for a restaurant with a 75-seat dining area, an 8 hr per day oper-
ation, a typical discharge of 5 gal (19 1) per meal, a storage capacity
factor of 1.7 and a loading factor of 0.8, the size of the grease inter-
ceptor is calculated as follows:

(75) x (5) x (1.7) x () x (0.8) = 2,040 gal (7,722 1)

Other design considerations include: facilities for insuring that both
the inlet and outlet are properly baffled; easy manhole access for
cleaning; and inaccessibility of the trap to insects and vermin.

12

-2.% Construction Features

¥

[y

Grease traps are generally made of pre-cast concrete, and are purchased
completely assembled. However, very large units may be field construc-
ted. Grease traps come in single- and double-compartment versions.
Figure 8-1 shows a typical pre-cast double-compartment trap (2).

Grease traps are usually buried so as to intercept the building sewer.
They must be level, located where they are easily accessible for clean-

‘ing, and close to the wastewater source. Where efficient removal of

grease is very {important, an improved two-chamber trap has been used
which has a primary (or grease-separating) chamber and a secondary (or
grease-storage) chamber. = By placing the trap as close as possible to
the source of wastewaters, where the wastewaters are still hot, the
separating grease at the surface of the first Chamber can be removed by
means of an adjustable weir and conveyed to the separate secondary
chamber, where it accumulates, cools, and solidifies. This decreases
the requirement for cleaning and allows better grease separation in the
first chamber.

L T S L LR e s
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APPENDIX V-B
PROPOSED INSPECTION PROCEDURES
FOR ON-SITE SYSTEM
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INSPECTION PROCEDURES , e
u '
ONSITE SYSTEMS TOWN OF PARADISE ;{, ?/:\

U

GENERAL PROCEDURES

A1l systems will be inspected initially during the inventory phase of
program implementation and thereafter in accordance with the following
schedule:

Residential - every 4 years

Multi-family res. - every 3 years

Comm/Industrial - every 2 years

Alternative/Special Systems - yearly

with the exception of systems that require special monitoring.

Computer files will be established by hydrologic subbasins of the Town.
One month prior to inspection date, a Notice of Inspection card will be
mailed to the property owner (and tenant) indicating date and time of
inspection. The property owner will be required to provide tank access
both at inlet and outlet ends (wood or metal access pipe - - minimum of
6 inches‘diameter - - at or above ground level. Pipe or box should be

capped and sealed to prevent odors.)

Copies of inspection reports shall be sent to the Regional Water Quality
Control Board staff as follows:

Initial Inspections -- inspection results will be reported as completed

but not less than quqrter1ye

Failed Systems -- monthly.

Repeat Inspections -- semi-annually.

V-8B1
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Upon the inspector's arrival, access ports will be opened. The following
will be recorded: tank dimensions, inlet/outlet heights, baffle height(s),
scum and sludge levels and other information as Tisted on inspection form.
Computations of usable tank volume and detention time, condition and con-

struction of tank will also be noted.

If the inspector determines that the tank does not require pumping, the
system will be loaded with water. A loading schedule of five flushes
per bedroom or five flushes per two persons, whichever is greater, will
be followed. The rise in the tank level and the percolation rate for
1/2 hour will be recorded.
If ... a) the plumbing is sluggish or backs up,

b) the system overflows (surfacing effluent),

c) odors are detected (other than from inspection ports),

d) erosion caused by surfacing effluent is observed, the

system will require a "failed system investigation.”

If none of the above symptoms are observed and percolation equals or

exceeds loading, the system will be issued a permit to operate.

1. Failed System Investigation

The failed system investigation may be conducted at the same time or

the property owner and tenant can set a new inspection appointment.

If surfacing water is noted, an ammonia (NH3) and Methylene Blue
Active Substance (MBAS) field test will be conducted to determine
whether this is effluent. A loading test to determine the one-hour
percolation rate (the drop in tank level over one hour) will be con-

ducted and recorded. The percolation rate (extra-polated to 24 hours)

V-B2



DRAFT

will be compared to the average daily water usage to determine

e,

whether the drainfield is adequate. The tank volume, inlet/outlet
baffle heights, Tiquid, scum and sludge levels (volumes), average

daily water use and number of occupants will be reviewed to deter-
mine cause of failure. Property owners will be issued a Notice of

Failure 1isting probable cause(s) of failure.

Special Monitoring

a) Marginal Systems

If any system has sluggish plumbing but the drainfield will absorb
normal water usage (as determined by percolation rate vs. average
daily water use), or if the tank volume is small in relation to

to number of occupants and water use, or if the system has a
history of frequent pumpouts or has shown signs of failure in

the past, that system may require more frequent in;pection and

monitoring.

b) High Groundwater

Systems located in spring areas or high groundwater zones will

require more frequent inspection and monitoring.

V-B3
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TOWN OF PARADISE LYEN
. ONSITE WASTEWATER SYSTEM
INVENTORY

In order to provide the necessary data on (1) existing and future
numbers of systems by subbasin, (2) type of system, (3) volume and

(4) location of systems as required per Section 6960 and 6960.1 of the
Health and Safety Code, an inventory of existing onsite systems shall be

performed in accordance with Article L of the onsite Wastewater Management

Zone regulations.
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PROPOSED ORDINANCE REGULATING USE OF
ON-SITE WASTEWATER DISPOSAL SYSTEMS
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AN ORDINANCE REGULATING THE USE OF
WASTEWATER DISPOSAL SYSTEMS AND
FACILITIES, PROVIDING FOR PERMITS AND
FEES WITH REGARD THERETO, AND
REGULATING THE DISCHARGE OF WASTE
OR POLLUTED WATERS

BE IT ORDAINED, by the Town Council of Paradise, Butte County,

California, as follows:

ARTILE I. GENERAL PROVISIONS

Section 1.1 Rules and Regulations. The following rules and

regulations respecting the use of wastewater disposal systems and
facilities within the Town are hereby adopted, and all work in respect
thereto shall be performed as herein required and not otherwise.

Section 1.2. Purpose. This ordinance is intended to provide
certain provisions and requirements for the use of wastewater disposal
facilities as now or hereafter constructed, replaced, reconstructed or
repaired and, in general, to enable the District to carry out the
powers provided it pursuant to Part 2, Chapter 3, Section 6950 of the
Health and Safety Code of the State of California, as may be now or
hereafter amended, and to meet the water quality objectives set forth
by the Water Quality Control Board, Central Valley Region.

Section 1.3. Short Title. This ordinance shall be known as the
Town of Paradise Onsite Wastewater Disposal Zone Ordinance.

Section 1.4. Violation Unlawful. Following the effective date

of this ordinance it shall be unlawful for any person to connect to,
construct, replace, reconstruct, repair, maintain and/or use any means

of wastewater disposal from any building in the Town except as in this

ordinance provided.
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Section 1.5. Permits and Fees. No wastewater disposal system or

facilities shall be replaced, reconstructed, or repaired or operated
within the Town until a permit therefor has been obtained and all fees

have been paid in accordance with the requirements of this ordinance.

ARTICLE II. USE OF WASTEWATER DISPOSAL

SYSTEMS REQUIRED

Section 2.1. Disposal of Waste. It shall be unlawful for any

person to place, deposit, or permit to be deposited in an unsanitary
manner upon public or private property within the Town, or in any area
under the jurisdiction of the Town, any human or animal excrement,
garbage, or other objectionable waste.

Section 2.2. Treatment of Waste Required. It shall be unlawful

to discharge into the ground or surface waters of the Town any sewage,
waste or other polluted waters except where suitable treatment has
been provided in accordance with the provisions of this ordinance.

Section 2.3. Unlawful Disposal. Except as herein prpvided, it

shall be unlawful to construct, replace, reconstruct, repair, maintain
or operate any sanitary sewage, septic, or septic tank disposal system
or other facility intended or used for the disposal of wastewater.

Section 2.4. Occupancy Prohibited. No building, industrial

facility or other structure shall be occupied until the owner of the

premises has complied with all rules and regulations of the Town.

ARTICLE III. CONSTRUCTION, REPLACEMENT ,

~ RECONSTRUCTION AND REPAIR OF WASTEWATER

DISPOSAL SYSTEMS

Section 3.1. Construction Permit Required. Before the commence-

ment of construction of a private wastewater disposal system to serve

V-C2
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new construction the owner shall first obtain a permit therefor from
the Town of Paradise, a copy of the plans and specifications for such
system, and such other information as deemed necessary and required by
the Town of Paradise Ordinance 103, as amended.

Section 3.2. Design Requirements. The type, capacity, location

and layout of a wastewater disposal system shall comply with Town
Ordinance 103. No permit shall be issued for any wastewater disposal
system on a lot or parcel of land where the area of said lot or parcel
is inadequate for the purpose (See Table II, Ord. 103). No wastewater
disposal system shall be permitted to discharge to ground surface or to
any stream or watercourse or to the contiguous seashores of the Town.

Section 3.3. Inspection Required. Town's inspector shall be

allowed to inspect the repair, replacement, or reconstruction work at

any stage and, in any event,'the applicant for the construction permit
shall notify the Town's inspector when the work is ready for final in-
spection and before any underground portions are covered.

Section 3.4. Additional Requirements. No statement contained

in this Article shall be construed to interfere with any additional
requirements that may be imposed by any law, ordinance, rule or regula-
tion of legally constituted authority having jurisdiction in such

matters.

ARTICLE IV. OPERATION OF WASTEWATER

DISPOSAL SYSTEMS

Section 4.1. Operating Permit Required. Before operating any

private wastewater disposal system, the owner shall first obtain a
written operating permit as per Town Ordinance 103. The application

for such permit shall be made on a form furnished by the Town which
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the applicant shall supplement by such other information as deemed

necessary by the Town.

Section 4.2. Renewal of Operating Permits. Except as hereinafter
provided, each operating permit shall be renewed biannually on or before
July 1 and shall be renewed by the new owner upon transfer of title of
the lot or parcel to which the permit is applicable. The Town may
require more frequent renewals of operating permits with respect to
special or alternative wastewater disposal systems which may require
more frequent monitoring or speical monitoring devices. Application for
renewals of operating bermits shall be made on a form furnisehd by the
Town. A renewal fee shall be paid to the Town at the time each biannual
application is filed.

Section 4.3. Criteria for Issuance and Renewal of Operating Permits.

No operating permit shall be issued or renewed with respect to a waste-
water disposal system if the discharge from that system does not meet

the standards established in the Town's Wastewater Disposal Ordinance 103.
as may be now or hereafter amended.

Section 4.4. Withdrawal of Operating Permits. If the Town's in-

spector determines that a wastewater disposal system is discharging in
violation of the Town's standards, a notice will be forthwith mailed by
the Town to thelowner at his address shown of the application or as
contained in the Town's records, which notice shall describe the viola-
tion and shall state that the operating permit pertaining to such

system will be withdrawn on a certain date 10 days or more after the date
of mailing unless, in the meantime, the owner proves, to the satisfaction
of the Town's inspector, that the discharge was not produced by such
system. If such proof is not made, the Town will issue, as of the in-

dicated date, a notice of withdrawal of operating permit and such system
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will be subject to the measures for mitigation of failure or to the

procedures for enforcement as herein provided.

Section 4.5. Recording of Operating Permits. Certified copies

of operating permits and notices of withdrawal of operating permits,
when issued, will be recorded in the office of the County Recorder of
Butte County.

ARTICLE V. MEASURES TO MITIGATE FAILED

WASTEWATER DISPOSAL SYSTEMS

Section 5.1. Systems Subject to Mitigation Measures. Any waste-

water disposal system which discharges in violation of the Town's stan-
dards, for whatever reason, will be deemed to be a failed system and will
be subject to the mitigation measures herein provided.

Section 5.2. Repair or Reconstruction. The owner of the lot or

parcel upon which there exists a failed wastewater disposal system shall
be responsible for its repair, reconstruction or replacement.

Section 5.3. Abatement. Any wastewater disposal system being operated
without a valid operating permit shall be subject to abatement as a public
nuisance by the Town.

Section 5.4. Town Assistance. The Town shall render to owners of

wastewater disposal systems subject to abatement all reasonable assistance,
in the sole discretion of the Town Council, in abating the nuisance, the
Town Council may, in its sole discretion, in the absence of due diligence
by the owner, provide for the necessary replacement or reconstruction or
repair work pursuant to the provisions of Section 6978 of the Health and
Safety Code as may be now or hereafter amended.

Section 5.5. Off-Site Mitigation. Some failed wastewater disposal

systems will be inherently incapable or repair, reconstruction or replace-

ment to meet the Town's standards on the Tot or parcel of land on which is
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located the structure served by such system due to lack of space, in-
adequate soil conditions, high groundwater or other reason. To render
assistance to the owners of such systems, the Town will make reasonable
attempts, in the sole discretion of the Town Council, to secure lands
or easements within a reasonable distance from such failed systems and
to make such lands or easements available upon reasonable terms and
conditions to such owners for the purpose of construction of private
wastewater disposal systems. Any such system so constructed shall

remain the full responsibility of owner for operation and maintenance.

ARTICLE VI. ENFORCEMENT

Section 6.1. Investigation Powers. The officers, inspectors,

managers, and any duly authorized employees of the Town shall carry
evidence establishing their position as an authorized representative
of the Town, and, upon exhibiting the proper credentials and identifi-
cation, shall be permitted to enter in and upon any and all dwellings,
buildings, industrial facilities and properties for the purposes of
inspection, re-inspection, observation, measurement, sampling, testing
or otherwise performing such duties as may be necessary in the enforce-
ment of the provisions of the ordinances, rules and regulations of the
Town and provided by Section 6977 of the Health and Safety Code. If
necessary under the circumstances, such officials shall obtain an in-
spection warrant pursuant to Title 13 of Part 3 of the Code of Civil
Procedure to obtain right of entry for such purpose.

Section 6.2. Violation. Any person found to be violating any
provision of this or any other ordinance, rule or regulation of Town
shall be served by the Town‘s jnspector or other authorized person with

written notice stating the nature of the violation and providing a
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reasonable time 1imit for the satisfactory correction thereof. Said time
Timit shall be not less than ten days. The offender shall, within the
period of time stated in such notice, permanently cease all violations.
A1l persons shall be held strictly responsible for any and all acts of
agents or employees done under the provisions of this or any other
ordinance, rule or regulation of the Town. Upon being notified by the
inspector of any violation of this ordinance, the person or persons
having charge of said work shall correct the same within the time limit
established.

Section 6.3. Public Nuisance. Continued habitation of any build-

ing or continued operation of any facility in violation of the provisions
of this or any other ordinance, rule or regulation of the Town is hereby
declared to be a public nuisance. The Town may cause proceedings to be
brought for injective relief and/or for the abatement of the occupancy

of the building or facility during the period of such violation. In

such event there is to be paid to the Town reasonable attorney's fees

and costs of suit arising in said action{

Section 6.4 MWater Cut Off. As an alternative remedy for such

violations, the Town may with proper notice, cause water service to the
premises to be discontinued during the period of violation.

Section 6.5. Means of Enforcement Only. The Town herehy determines

that the foregoing procedures are established as a means of enforcement
of the terms and conditions of its ordinances, rules and regulations and

not as a penalty.

Section 6.6. Liability for Violation. Any person violating any

of the provisions of the ordinances, rules or regulations of the Town
shall become 1iable to the Town for any expense, loss or damage occasioned

by the Town by reason of such violation.
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ARTICLE VII. PENALTIES <

Section 7.1. Violations. Any violation of this ordinance or any
rule or regulation of the Town adopted pursuant to Section 6950 of the
Health and Safety Code is a misdemeanor punishable by a fine not to
exceed five hundred dollars ($500), or imprisonment not to exceed 60
days, or by both such fine and imprisonment. Each day of such a viola-
tion shall constitute a separate offense. Any violation or threatened
violation of this ordinance or such rule or regulation may also be
enjoined by civil suit in which event there is to be paid to the Town

reasonable attorney's fees and costs of suit arising in said action.

ARTICLE VIII. MISCELLANEQUS PROVISIONS

Section 8.1. Separability. If any article, section, subsection,

sentence, clause or phrase of this ordinance or the application thereof
to any person or circumstance is for any reason held to be unconstitu-
tional or invalid, such decision shall not affect the validity of the
remaining portions of this ordinance or the application of such provision
to other persons or circumstances. The Board hereby declares that it
would have passed this ordinance or any article, section, subsection,
sentence, clause or phrase hereof irrespective of the face that any one
or more articles, sections, subsections, sentences, clauses or phrases

be declared to be unconstitutional.

Section 8.2. ‘Amendment or Rescission. This ordinance may be
amended or rescinded with the approval of the Executive Officer of the

california Regional Water Quality Control Board, Central Valley Region.
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ARTICLE IX. TIME OF TAKING EFFECT

Section 9.1. This ordinance shall take effect immediately upon

passage.

Mayor, Town of Paradise

ATTEST:

Town Clerk

*