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Consulting Engineers

3336 Bradshaw Road, Suite 140
Sacramento, California 95827
916-362-3251
FAX 916-362-9915
17 March 1989

Town of Paradise
Department of Public Works
5555 Skyway

Paradise, CA 95969

Attention: Mr. Jon Lander, P. E., Town Engineer

Subject: Central Area Wastewater and Sludge Facilities
Preliminary Engineer's Report
K/J/C 882511.00

Gentlemen:

In accordance with our Agreement for Engineering Services dated 5 April 1988,
we are submitting 20 copies of our Preliminary Engineer's Report on the Town's
central area wastewater and sludge facilities.

Kennedy/Jenks/Chilton personnel who participated in the preparation of this
report included R. M. Sanchez Adams, Project Manager, D. M. Galway and K.
Sullivan, Project Engineers, and R. A. Ryder, J. C. Calmer, and J. H. Jenks,
technical reviewers. The engineering office of James C. Hanson performed
preliminary geotechnical surveys for alternative wastewater effluent storage
reservoirs and treatment plant ponds. James Hatter and Victor Subbotin of M.
L. Stern & Co., and Robert Brunsell of Sturgis, Ness, Brunsell & Sperry
provided consultation on financing and assessment proceedings. NorthStar
Engineering prepared overlay maps of the service area.

We wish to express our sincere appreciation to the staff of the Town of
Paradise for their assistance throughout the preparation of this report. We
wish to mention in particular Mr. Jon Lander, Town Engineer, Mr. Al McGreehan,
Planning Director, and Mr. Michael Hays, Town Manager. In addition, Mr. Henry
Martin, Butte County District Sanitarian for Paradise Ridge, provided valuable
input regarding existing on-site system sizes and system failures.

SUMMARY OF RECOMMENDATIONS

The central commercial, multi-family residential, and industrial area of the
Town of Paradise is currently the largest unsewered urbanized area in the
State of California. Past studies have documented the limited capacity of
Paradise Ridge soils to accept an increased loading of septic tank effluent
from the areas of the Town most likely to experience growth. The Town Council
has acted on its concern with this matter by enacting an On-Site Systems Ord-
inance restricting the density of development to a level commensurate with the
assimilative capacity of area soils. In addition, the Town authorized this
study to move forward with establishing a properly planned and constructed
wastewater system for the central area of the Town.
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This report presents analyses supporting a recommendation to proceed with the
formation of a Special Assessment District to fund the design and construction
of a conventional gravity sewer system for the Clark Road and Skyway corridors
of the Town as far north as Wagstaff, an aerated lagoon system for biological
treatment of the collected wastewater and also the septage from Paradise
Ridge, and an advanced treatment system for further treatment and disinfection
of the wastewater effluent prior to discharge onto the former McKnight Ranch
property south of Neal Road near Elliot Spring.

We estimate that the proposed wastewater collection service area now contains
approximately 2,700 Equivalent Dwelling Units (EDU's); that is, the wastewater
flow estimated to be generated from within this area is approximately equal to
that generated by 2,700 single-family residences. Only 400 EDU's actually
represent single-family homes; the remainder is from mobile home parks,
apartments, and other multi-family residential areas; from stores, motels,
restaurants and other businesses; from schools, churches and health care
centers; and from industries.

The total cost of the proposed wastewater facilities is estimated to be $14.5
million, or almost $5,400 per EDU. However, the collection system will be
sized to serve all 8,400 EDU's ultimately expected to connect at buildout
conditions, and the biological and advanced treatment facilities will be sized
to serve the extra 1,700 EDU's expected to connect within the first 10 to 15
years. In order to fund the design and construction, we believe it would be
fair to attempt to establish a connection charge structure that encourages
early connection and that allocates payment for future-capacity elements of
the system to future connectors to a reasonable extent. Such a structure
would minimize both the debt service paid by initial connectors and the month-
ly sewer service charge paid by all connectors.

We are expecting that an additional 300 EDU's will join the 2,700 now existing
by the time the initial funding must be obtained. The connection charges from
the remaining 1,400 EDU's expected to connect over the following decade are
proposed to be allocated partly to debt service and partly to a sinking fund
for the treatment plant expansion projected to occur in approximately 10
years. We are projecting at this time, therefore, that the connection charge
would be established at $3,500 per EDU connecting initially. This amount
would be financed by an assessment bond and the debt service payments (approx-
imately $30.50/month) would appear on the property tax bill over a 20-year
period. Any connections occurring after the formation of the assessment dis-
trict would be charged $4.000 per EDU payable as a lump sum at the time of
connection. It is not considered necessary at this time to assess properties
on the basis of land area or front footage. Therefore, initially, vacant
property would not be assessed, but would be charged $4,000 per EDU at the
time of connection in the future.

A1l properties connected to the sewer would pay a monthly sewer service charge
projected to be $13.50 per EDU initially. As more properties connect, the
revenue from this source could be sufficient to justify a reduction. Over a
10-year period, we project that the monthly charge could be reduced to $9.25
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per EDU in stages, assuming that all 1,400 extra EDU's have connected by that
time. We have calculated a proposed septage tipping fee of 3.5 cents per
gallon, and a projected annual revenue from this source of $80,000.

PROGRAM IMPLEMENTATION

The attached report establishes the technical and financial feasibility of

proceeding with the central area wastewater and sludge facilities. It will be
necessary for the Town Council to authorize certain actions before the assess-
ment district can be formed and design studies, detailed design, and construc-

tion can proceed.

First, the Council must authorize preparation of an Engineer’s Report for the
Central Area Wastewater Assessment District in a form satisfying the require-
ments of the Improvement Bond Act of 1915. This will involve preparation of
an assessment diagram utilizing the overlay maps prepared during this study,
generation of the report text utilizing much of the information presented in
this report, and developing the detailed assessment spread for each parcel of
land to be included in the proposed district. WNext, the Council must hold a
public hearing to certify the Environmental Impact Report and to consider
protests of property owners proposed to be included in the district. Protests
must be resolved. Funds for preparation of the Engineer's Report and for
protest resolution are not currently appropriated.

Furthermore, the Department of Public Works is not currently staffed to pro-
vide the project management and coordination functions necessary to prepare
for district formation, nor for right-of-way acquisition, property owner co-
ordination, or engineering review and project management functions during
design and construction. We recommend that a project manager be hired to
assist the Director of Public Works at the time the Council authorizes prep-
aration of the engineer's report for district formation, and that additional
staff be hired as conditions dictate.

Assessment liens will be entered against parcels in an amount sufficient to
cover the total obligations estimated at the time of the assessment district
formation hearing, but they will be obligated only to the extent necessary to
cover actual costs incurred in design and construction. Once the Council acts
to form the assessment district, it is recommended that Series A assessment
bonds be issued in an amount necessary to fund detailed design and obtaining
construction bids. The maximum amount of Series A bonds is estimated at this
time to be $2 million. After bids are received and the cost of construction
is known with a high degree of certainty, it is recommended that Series B
assessment bonds be issued to cover construction and related costs.
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We have enjoyed our work in preparing this report, and we look forward to
continuing our work on this project through district formation, design, and
construction of these needed facilities.

Very truly yours,
KENNEDY/JENKS/CHILTON

(O Gl S .

hn C. Calmer, P. E. Russel M. Sanchkz Adams, P. E.
anager, Sacramento Branch Project Manage

enclosure: Assessment District Feasibility Report (20 copies)
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CHAPTER 1

INTRODUCTION

AUTHORIZATION

The Town of Paradise retained Kennedy/Jenks/Chilton in April 1988 to prepare
this feasibility study to support formation of an Assessment District for
wastewater collection, treatment and disposal serving the central commercial,
industrial and multi-family residential areas of the Town. The study has been
directed by the Department of Public Works with supplementary information
provided by Planning Department staff.

PRIOR STUDIES

Recognizing the potential for problems arising from inadequately maintained or
failing septic systems, the Town of Paradise authorized the preparation of a
pollution study in 1981. The Phase I Wastewater Management Study completed in
1983 [1], supplemented in 1984 by a report of measurements of stream pollution
made during a period of the year with high groundwater [2]. concluded that
there was some evidence of stream contamination from septic tank drainfields,
but that the pollution problem was not serjous at that time. However, it was
recommended that wastewater collection, treatment and disposal works be con-

structed for the Town.

In response to these studies, the Town enacted an On-site Systems Ordinance
[3] placing conditions on new construction to help minimize the possibility of
future septic system failures. In addition, the Town authorized the prepara-
tion of another wastewater management study. The Phase Il Wastewater Manage-
ment Study report completed in 1985 [4] studied the cost-effectiveness of
alternatives for a coordinated approach to long-term management of wastewater,
septage (solids pumped from septic tanks), and hazardous wastes, considering
the current pattern of development within the Town 1imits and probable future
conditions, and taking into account the Septage Management Study already com-
pleted by Butte County [5].

The Phase II study concluded that the most cost-effective program for waste-
water and septage involved construction of a conventional gravity sewer system
serving only the commercial, industrial and multi-family residential areas
existing along the Skyway and Clark Road corridors, with treated wastewater
effluent, septage and sludge reclaimed on approximately 2,500 acres of pas-
tureland to be purchased by the Town. All other areas of town would cantinue
to be served by on-site septic systems. An On-Site Management District would
be formed to systematize the proper maintenance and inspection of these
systems. The Phase II study also proposed a program for managing the hazard-
ous wastes generated within the town.

PRESENT CONDITIONS AND NEED FOR DISTRICT FACILITIES

The implementation of the On-Site Systems Ordinance has resulted in de facto
limits on density of development, in many cases limiting density to substan-
tially less than the zoning would otherwise permit. Also, according to a
State-mandated schedule, Butte County has announced that septage will not be
received at the Neal Road landfill after 1991.

it | 882511
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The Town has recognized the continuing need for a wastewater collection,
treatment, and disposal system for the central areas of the Town and the need
to develop an alternative to the Neal Road landfill for septage disposal.
Accordingly, the Town directed the preparation of this study to update the
recommendations made in the Phase II study so that the Town Council would have
current information to base a decision regarding possible formation of a
Special Assessment District to fund the necessary construction.

ORGANIZATION OF REPORT

This feasibility study report is presented in chapters addressing pertinent
aspects of the proposed project.

Chapter 2, Service Area and Design Criteria, describes the currently proposed
District boundaries (the service area) and how this area differs from that
recommended in the Phase II Study [4). Chapter 2 also develops the current
and projected wastewater flow estimates, equivalent residential units of
capacity, aggregate parcel area, septage quantities, effluent quality require-
ments, effluent storage reservoir design criteria, and cost-effectiveness
analysis parameters used in subsequent chapters.

Chapter 3, Collection System Alternative Analysis, presents a cost-effective-
ness analysis leading to confirmation of a conventional gravity sewer system.

Chapter 4, Wastewater and Sludge Treatment and Disposal Alternative Analysis,
presents the cost-effectiveness analysis leading to confirmation of the
aerated lagoon treatment process for wastewater and septage, and also eval-
uates four methods for possible ultimate disposal of stabilized sludge. This
chapter also contains an economic analysis supporting reclamation of treated
wastewater effluent as a cost-effective alternative to other options not in-

volving reclamation.

Chapter 5, Recommended Plan, is a coordinated and more detailed description of
the recommended concepts for construction, including estimated costs.

Chapter 6, Financing and Program Implementation, describes the most viable
options available to the Town for financing the construction and associated
costs, including grants, loans and bonds. Formation of a special assessment
district for financing utilizing assessment bonds is recommended. The e]-
ements of the design program are described, and a recommended management plan
presented for initial organization of the assessment district, administration
of design and construction, and management of the system when completed.

Chapter 7, Assessment and Monthly User Charges, describes the suggested cap-
italization plan, elements of income, and a plan for amortization of financed
capital and for funding of operation, maintenance, administration, and system
replacement. A generic assessment method is presented in a form enabling a
property owner to estimate his initial assessment (or future connection charge
if not connected initially) and monthly service charge based on characterist-
ics of a particular parcel.

1-2 882511
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CHAPTER 2

SERVICE AREA AND DESIGN CRITERIA

The purpose of this Chapter is to establish the design criteria and cost-ef-
fectiveness analysis methodology used in this report. In particular, the
development of the service area boundary is described, including the existing
and projected uses and number of units to be served. Also, an estimate is
presented of the number of units outside the district boundaries which can be
served, and the phasing of construction of the various elements of the system
is described. The present and projected quantity of septage received at the
treatment facility is estimated, the effluent quality criteria for the waste-
water treatment process are defined, and the design criteria for the treated
effluent storage reservoir are presented. Also, the parameters used in subse-
quent cost-effectiveness analyses are given.

Development of Service Area Boundary

The Phase II Report [4] proposed a wastewater collection district boundary
including the commercial, industrial and multi-family residential zoned areas
along the Skyway and Clark Road from the south and west Town limits to the
north Town Timits. As part of the present study, Town Planning Department
staff performed a door-to-door survey of existing uses within the sewer ser-
vice area proposed in the Phase II report. Also, Town staff consulted with
the Butte County Health Department Area Sanitarian to identify current problem
areas with failing septic systems. As a result of these investigations, the
proposed service area was modified to eliminate the area north of Wagstaff
from the proposed district, to eliminate certain other areas currently devel-
oped in single-family residences, and to include some small areas either need-
ing service because of failing septic systems or because only part of a parcel
was included in the formerly-developed boundary. The area north of wagstaff
was eliminated because existing development is primarily single-family in
character, and the per-unit cost to serve these residences would be quite high
compared with other services in the remainder of the proposed district.

The currently proposed service area boundary is shown on the Town's zoning
map, included as Figure 2-1 in a pouch bound with this report.

Census of Existing Uses in Proposed District

The commerc1a1/1ndustr1a1/mu1t1fam11y residential character of the proposed
district is revealed by an analysis of the census data gathered by the Plan-
ning Department staff. Table 2-1 presents a summary of the properties to be
served by the proposed district by land use zone, and Table 2-2 presents a
summary of these same properties by current use. These data were abstracted
from the detailed census records, and are current as of the summer of 1988.
Appendix C is a printout of the census records. It should be noted that the
total gross land area in the proposed district is approximately 1,300 acres.
The aggregate parcel area totals just over 1,200 acres, over 92 percent of the
gross land area. Thus, less than 8 percent of the land area is Town right-of-
way (primarily roads). This proportion appears to be appropriate in view of
the relatively large parcel sizes prevalent in the District.

2-1 882511
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TABLE 2-1

SUMMARY OF PARCEL AREA BY LAND USE ZONE

Number of Percent of

Zone Census records Area (ac.) total area
Single-family residential 29 107.0 9

(S-F or RR-3) (77% vacant)

Multi-family residential 290 294.03 25

(M-F or M-F-P) (17% vacant)

Commercial 863 464 .65 39
(C-C, C-B, N-C or P-D) (30% vacant)

Community Facilities 51 141.6 12
(C-F) (33% vacant)

Industrial 41 180.3 15
(I-5) (57% vacant)

TOTALS 1291 1207 100

(36% vacant)

Table 2-1 shows that less than 10 percent of the parcel area in the proposed
district is zoned exclusively for single-family uses. Indeed, some of the
parcel area included in the single-family zone category represents parcels
lying partly within a non-residential zone.

Another point of note in Table 2-1 is the large proportion (over one third) of
vacant land in the proposed district. A substantial portion of each zone is
currently vacant, and much of this land could possibly be developed, according
to the General Plan.

Institutional uses include schools, churches, and other community facilities,
principally those included in the C-F Zone. Industrial uses include several
1ight manufacturing facilities within the Town.

2= 882511
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TABLE 2-2

SUMMARY OF PARCELS BY USE

Census No. of Area, Percent
Use Records % EDU's % acres of total
Residential
Single-family 402 31 402 15 265 22
Multi-family 92 7 973 37 127 11
Subtotal 494 38 1375 52 392 33
Commercial
Restaurants 39 3 276 11 19 1.5
Motels 10 1 57 2 7 <1
Other 427 33 642 24 213 17.5
Subtotal 476 37 975 37 239 19
Institutional 61 5 293 11 125 10.5
Industrial 13 1 15 -- 18 1.5
Vacant 247 19 i - 432 36
TOTALS 1291 100 2658 100 1207 100

Table 2-2, in comparison with Table 2-1, shows that the existing uses relate
well to the zoning. Coincidentally, the land area currently in residential
use (single-family and multi-family combined) is almost equal to the land area
zoned for residential use (SF, MF, MFP, RR3 combined). However, over 95% of
the parcel area in single-family use within the proposed district is located
in zones other than land zoned specifically for single-family use.

Calculation of Equivalent Dwelling Units (EDU's)

The same criteria were used to relate Equivalent Dwelling Units (EDU's) to
wastewater generation as in the Phase II report, adjusted as necessary for
individual parcels to account for probable wastewater contribution. As part
of the census data gathering, Town staff examined water consumption records
for numerous businesses and institutions. The consumption records for the
winter months of 1987-88 were utilized to check the assumptions regarding
wastewater generation in the Phase II report [4], and to establish flow rate
criteria for identifiable types of businesses. In general, flow rates during
the non-irrigation season, representing wastewater contribution, were found to
be the same or somewhat lower than what was assumed in the Phase II report.
The values for unit flow rates as developed from water consumption data are
presented in Table 2-3. Wastewater strength was not included in the EDU form-
ulas because of the small number of connections having higher than residential
strength.

2= 882511
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TABLE 2-3

UNIT FLOW RATE DESIGN VALUES

Type of use Unit Average dajly flow (gallons/day)
Single family residence Residence 175 (= Equiv. Dwelling Unit)
Duplex, mobile home or Residence 175

multi-unit up to 6
Restaurant Seat 17.5 [also calc. from water usel
Motel Business (calc. based on water usagel
Laundromat Business [calc. based on water usage]
School Student 75
Multi-family Unit 133 for more than 6 units on parcel
A1l other Parcel 87.5 min. [calc. based on water usagel

An estimate was made of the number of EDU's applicable to each parcel record
in the census database. Table 2-2 presents a summary of the results. The
current total average daily flow estimated from the proposed district is 0.465
million gallons per day (mgd). Single-family uses contribute 15 percent of
this, while the contribution of multi-family and commercial uses is equal at
37 percent each. The commercial contribution is quite high in relation to
land area, amounting to 3.9 EDU's per acre compared with the average for the
entire district (based on aggregate parcel area and including vacant property)
of 2.1 EDU's per acre.

For the purpose of calculating flows during the rainy season, it was assumed
that infiltration/inflow would contribute 100 gallons per day per connected
acre initially, and 200 gallons per acre per day counting the gross acreage in
the district at buildout condition in the future. Infiltration/inflow ac-
counts for stormwater entering the collection system from illegally connected
rainwater leaders, storm drain cross-connections, submerged and leaking man-
hole covers, and leaking building sewers, collector sewers, and trunk sewers.
The initial value of infiltration/inflow assumed for the analysis was 77,500
gpd during the rainy season (170 days per year), and the design value at
buildout assumed was 260,000 gpd for 170 days per year.

Projection of Future Equivalent Dwelling Units and Flow

The collection system is designed for the flow expected from the area within
the district boundary shown on Figure 2-1, at the level of development expect-
ed at buildout conditions. To determine this flow, the same per-acre esti-
mates of flow rate appropriate to the different zones in the district were
used as in the Phase II Report [4]. In particular, multi-family residential
zones were assumed to generate 1,330 gpd per acre average dry weather flow,
and commercial and industrial zones were assumed to generate 2,000 gpd per
acre average dry weather flow. Under these assumptions, future flow expected
from the district was calculated to be 1.23 mgd. An additional 250,000 gpd
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was allowed for future connections from areas outside the district boundary,
such as from multi-family developments experiencing fajling septic systems.

The ultimate total EDUs for which the collection system is to be designed is
therefore 8,400,

Septage Quantity and Characteristics

The Neal Road Landfill presently accepts approximately 4 million gallons of
septage per year, approximately 2 million gallons per year from Paradise Ridge
and the remainder from other areas in northern Butte County. The amount from
Paradise Ridge will be reduced somewhat when the proposed collection system is
constructed and the septic tanks in the district are abandoned, but increased
somewhat when an on-site management district is formed including mandatory
pumping frequencies for tanks in the district. 0On balance, it was assumed
that the amount of septage received at the new treatment plant would initially
be the same as that now received at the Neal Road Landfill from Paradise
Ridge, or 2 million gallons per year, assuming that the remainder of the sept-
age would be discharged to the Chico Wastewater Treatment Plant as is now
planned. In the future at buildout conditions, it was assumed that 4.5 mil-
1ion gallons per year would be received at the new treatment plant. As in the
Phase II Report, the septage was assumed to have a 5-day Biochemical Oxygen
Demand (BOD5 or BOD) of 7,000 milligrams per liter (mg/1) and a Suspended
Solids (SS) of 15,000 mg/1.

Table 2-4 presents the current assumed wastewater, infiltration/inflow and
septage flows expected, and the allowance for future flows, in the initial
increment of construction for the treatment plant and reclamation facilities.
It also presents the corresponding flows at buildout conditions.
TABLE 2-4
DESIGN FLOW RATES

CURRENT CONDITIONS BUILDOUT CONDITIONS

Source EDUs Flow EDUs Flow
mgd mgd
Resid. equiv. in district 2659 0.4654 7000 12278
Septage -- 0.0055 == 0.0124
Infiltration/inflow e 0.0775 it 0.2600
Future capacity 1723 0.3016 1430 0.2500
TOTALS 4382 0.8500 8430 1.7500

Sewer Design Criteria

Sewers were designed to flow 0.8 full at capacity. Manning's "n" for open-
channel hydraulics was taken to be 0.013. Minimum slope was 0.005 ft/ft for
6-inch sewers, 0.004 ft/ft for 8-inch sewers, and 0.0028 for 10-inch sewers.

£=5 882511
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Influent and Effluent quality criteria

Domestic sewage was assumed to contain 350 mg/1 BOD and 400 mg/1 SS. Because
the ultimate disposal of treated wastewater effluent will be as reclaimed
water, the level of treatment is gauged to the type of reclamation use. Table
2-5 presents the level of treatment required under the State Department of
Health Services Title 22 wastewater reclamation regulations for the various
possible uses of reclaimed water. In order to maximize the options for use of
the reclaimed water considering the present uses of the property on which
reclamation will be practiced (see Chapter 4), the level of treatment proposed
is advanced secondary treatment, with the BOD and SS of the secondary treated
effluent less than 10 mg/1, and the secondary effluent coagulated, clarified
and filtered to less than 2 turbidity units and disinfected to less than 2.2
Maximum Probable Number (MPN) per 100 ml. At this level of treatment, the
reclaimed effluent is suitable for unrestricted irrigation of food crops,
unrestricted recreational impoundments, and irrigation of parks and play-
fields. It may also be suitable for off-site surface discharge if diluted
with a sufficient flow of surface water.

2-6 ' 882511
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CALIFORNIA WASTEWATER RECLAMATION CRITERIA

RECLAIMED WATER USE

lsg lrrigqartion
0 B B i

Food Crop Irrfgaticn
Soray

Surtace

Fodder, Flber and Seed Crops

Soray or Surfacs

Pasturs Ir-fgaTien for
Mllkling Anfmais

landscaoe lrrigation
(Golf Courses, Cametarliss,
Freeways with Limited Puplic
Accaess)
(Farks, Playgrounds, and General
Putllc Access

1. |ImocundmenTs
Racraatian (Non-RestricTad)
Racr=zatlonal (Restrictad)

Landscape

“I'll. Groundwatsr Recnargs

Qomestic WaTar Suooly Aqulfars
by Surfacs Sprsading

NOTES: 1)

RECLAIMED WATZR QUALITY

CCLIFCRM

(MPN/100ML) TURBIQITY
TREATMENT REQUIREMENTS Avaraga Maxfmum  Average Maxfimum
Ox !d!zad, Coaqutared, 2.2 23 - -
Clarffltad, Fljtarad and i
Dfstnfacted
Oxidlzed and DisinfecTed 22 - - -
(Primary for Orchards and ,
¥inayards. MNo Fruit i
CanTact.)
Primary - - - -
Cxfd!zed and Ofsfnfectad 23.0 - - -
OxIdlzed and OfsinfecTed 23.0 240 - -
QxIdfzed, Coagulated, 2.2 23 2 3
Clarltied, Fll+arsd, and
OlsinfecTad
Oxid!zed, Coagulated, 2.2 3 2 5
Clarifled, Fll+ared, and
DisintrecTad
Oxldized and DlsinfecTad 22 - - -
Oxfdfzed and Ofsinfectad 23:4 - - -

Case by Case Recocmmendat{cons Sased
an TreatmenT Provided, Effluent

Qual ity and CQuant!ty, Soraading

Arsa Qoerations, Soll Characreristics
Hydrogeology, ResidanT Time and
Ofstancs 7o ¥ Thdrawal

Derfni+lons 3ased on Title 22, Olv, 4 of Callfornia AdminisTrative Code (1977 Revisions).

2) Primary TreammenTt toc Provide an Sf#luent SetTTieable Soilds aof Less Than 0.3/ML/Hour.
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Cost-effectiveness Evaluation Criteria

Cost-effectiveness evaluations were made on an annualized cost basis consider-
ing capital expenditures and operation/maintenance expenditures. The alterna-
tive with the lowest annualized cost was considered cost-effective. Table 2-6
presents the parameters used in the calculations of annualized costs. It
should be noted that the analysis period is a value chosen somewhat arbitrari-
1y, and is used only for the purpose of calculating the equivalent annual cost
for the cost-effectiveness analysis. It is not necessarily related to other
significant time periods regarding the facilities or their financing, such as
the economic life of particular facility components or the assessment bond
amortization period.

TABLE 2-6

ANNUALIZED COST PARAMETERS

Analysis period 15 years
Discount rate 10%
Cost basis current (1988) at ENR 4470

Differential power cost
inflation factor 3% in excess of general inflation

Economic 1ife of facilities:

Pipelines, embankments,
major structures 50 years

Other equipment 15 years

Reservoir Design Criteria

Table 2-7 gives the precipitation and evaporation data assumed for reservoir
sites under consideration for this study, for the average year, once in 10
year, and once in 100 year cases. According to Central Valley Regional Water
Quality Control Board staff, as long as the reclaimed water entering the res-
ervoir has had advanced secondary treatment and disinfection, a discharge from
the reservoir on a once in 10 year basis during the non-irrigation seasan
would be acceptable. Otherwise, the reservoir must be designed to hold the
reclaimed water and net of runoff and evaporation up to the 100 year season.

For the purpose of determination of runoff quantities, all rainfall except
that falling on the reservoir surface was assumed to be discharged to the
reservoir with a runoff coefficient of 0.85. This value is on the high end of
possible values, and is chosen to be representative of the thin soils preval-
ent in the catchment area and their saturated condition during periods of
prolonged rainfall. Further hydrological analyses would be required to estab-
1ish this value with greater certainty.
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Table 2-8 gives the mean discharge measured for Butte Creek at the gaging
station immediately downstream of its confluence with Little Butte Creek.
These data were taken from Table III-10 in Reference [4], and are used in the
analysis of the non-reclamation alternative for wastewater effluent in Chapter

4.

TABLE 2-8

FLOW IN BUTTE CREEK BY MONTH

Month Mean Discharge in CFS
January 262
February 550
March 621
April 545
May 566
June 245
July 152
August 160
September 109
October 115
November 126
December 118

2-10 882511
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CHAPTER 3

COLLECTION SYSTEM ALTERNATIVE ANALYSIS

BACKGROUND

The 1985 Phase II Wastewater Management Plan report [4] included an
alternative analysis comparing a conventional gravity raw sewage collection
system with a small-diameter gravity (SDG) septic tank effluent collection
system for the central Paradise area. The conventional gravity system was
recommended as the more cost-effective.

As part of the feasibility analysis for the proposed Central Area Assessment
District, the Town of Paradise has requested that the septic tank effluent
collection system be re-evaluated. This chapter presents the requested

analysis.
DEVELOPMENT OF ALTERNATIVES

Golf Course Reclamation Preliminary Analysis

The Tall Pines Golf Course and about 40 acres nearby on Clark Road are owned
by Paradise West, a joint venture of Sacramento Savings and Community
Development Construction, Inc. The joint venture is planning a multi-unit
residential development and hotel complex on these sites. In late 1987,

a study was conducted to evaluate alternatives for wastewater treatment and
disposal. A wastewater reclamation plant with summertime irrigation of the
golf course was identified as feasible. At that time, however, the only
feasible wet-season alternative was storage of treated effluent in an on-site
reservoir. Construction of the reservoir proved to be quite costly.

Another wet-season disposal alternative was subsequently identified. This
alternative involved rapid infiltration of filtered wastewater effluent into
the soil through a network of buried perforated pipes. This concept met with
the tentative approval of the Central Valley Regional Water Quality Control
Board staff, and rendered the reclamation alternative feasible from a
construction cost standpoint.

The Town of Paradise also expressed interest in evaluating the usefulness of a
reclamation plant at the golf course to serve the Easy Street Industrial Park
development just south on Clark Road. As part of the general analysis of
wastewater collection and treatment alternatives for the proposed Central Area
Assessment District, the Town directed the preparation of an analysis of sub-
alternatives involving the possibility of constructing and operating a 250,000
gallon per day satellite reclamation plant at the golf course.

Alternatives developed and evaluated included:

Alternative GC-A - Golf Course Reclamation Plant, year-round operation.

Alternative GC-B - Summer irrigation of golf course with reclaimed water pumped
from main plant.

Alternative GC-C - Golf Course Reclamation Plant, summer operation, with winter
flows pumped to main plant.

31 882511
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Alternative GC-D - No reclamation. Golf Course irrigated with water purchased
from Paradise Irrigation District (PID).

The results are summarized in Table 3-1. Alternative GC-D is favored over
Alternatives GC-A and GC-C by a large margin. Alternatives GC-A and GC-C are
fairly comparable, and Alternative GC-B is by far the most expensive.

Besides cost-effectiveness, the following factors also bear on the analysis.

Although Alternative GC-D is the lowest in annualized cost, Alternative GC-A
could be implemented somewhat sooner. This may be of benefit considering the
timing of development plans for both Paradise West and the Industrial Park.

The reclaimed water produced under Alternatives GC-A or GC-C has some value as a
supplement to the current supply of water available from Paradise Irrigation
District (PID). Indications from the District are that additional source
development and increased rates would both probably have to occur before
additional water could be purchased. The assumption made in this analysis was
that 140 acre-feet per year would be applied to the golf course. This is a
small portion of the current average 8,000 acre-feet per year sold by PID.
Furthermore, it was assumed that the current PID rate of $100 per acre-foot
would double in the future. The total cost to society to provide reclaimed
water can be calculated by subtracting the annualized cost of Alternative GC-
D, less the amount included for purchase of PID water, from the annualized
cost of the next cheapest, Alternative GC-A, and dividing the difference by
140 acre-feet per year. This cost is over $700 per acre-foot. Looking at the
situation another way, reclamation plant construction would have to be between
$500,000 and $600,000 lower in order for the cost of producing the reclaimed
water to be comparable to the purchase price of PID water.

In the absence of compelling reasons to build a reclamation plant, it is
apparent that all wastewater should be conveyed to the central treatment plant
as in Alternative GC-D. Compelling reasons might include the desirability of
early development in the lTower Clark Road area requiring wastewater treatment
and disposal, whereby Alternative GC-A would be implemented, or the inability
to purchase the required golf course irrigation water from PID, whereby either
Alternative GC-A or GC-C would be implemented, depending on the timing of
availability of the central treatment plant.
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TABLE 3-1
GOLF COURSE RECLAMATION ALTERNATIVE ANALYSIS

Alternative item Cost (%K) Life (Yr) Int. (%) Factor Ann. Cost($K/yr)
Note 5 3 1,2,4

GC-A - Year-Round Operation of Golf Course

Equipment 1,351.2 15 10 « 1315 177.6
Other Cap. 901.2 50 10 .1009 90.9
Power 31.7/yr ~= 13 1.2719 40.3
Other O0&M 89.1/yr - -- 1.0000 89.1
Total (Rounded) 398

GC-B - Pump Reclaimed Water from Main Plant

Equipment 1,351.2 15 10 .1315 177.6
Other Cap. 1,496.4 50 10 .1009 150.9
Power 54.8/yr i 13 1.2719 69.7
Other 0&M 93.6/yr -- -- 1.0000 93.6
Total (Rounded) 492

GC-C - Summer Operation of Golf Course Reclamation

Equipment 1,756.8 15 10 .1315 231.0
Other Cap. 284.4 50 10 .1009 28.7
Power 38.6/yr s 13 1.2719 49.1
Other O&M 94.8/yr -- == 1.0000 94.8
Total (Rounded) 404

GC-D - No Reclamation

Equipment 1,021.2 15 10 L1315 134.3
Other Cap. 122.4 50 10 .1009 12«3
Power 38.3/yr -- 13 1.2719 48.7
Other 0&M 93.6/yr -- = 1.0000 93.6
Water purchase 28.0/yr e =i 1.0000 28.0
Total (Rounded) 3.7

NOTES:

1. 0.13147 = Capital Recovery Factor, 10%, 15 yr.

2. 0.10086 = Capital Recovery Factor, 10%, 50 yr.

3. 3% added to power cost rate due to assumed power cost inflation 3% greater
rate than inflation.

4. 1.27194 = Compound Amount Factor, 13%. 15 yr. times Sinking Fund Factor,
10%, 15 yr.

5. Construction cost with 20% contingency included.
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Collection System Alternatives

Using the USGS topographic maps, the Assessor's Parcel Maps, and information
from the 1985 plan [4], a gravity collection system was laid out from the
northern boundary of the planned Assessment District at Wagstaff to the
currently planned location of the wastewater treatment plant on Neal Road at
Elliot Spring. The layout is presented on Figure 2-1. When developing
profiles of the major trunk lines, it was discovered that wastewater from the
Clark Road area north of Buschmann could flow by gravity west along Buschmann
into the Skyway trunk via an inverted siphon. This allowed planning a smaller
pump station for Tower Clark Road than originally shown in the 1985 plan.

Wastewater flows from the currently planned collection area were estimated
based on census data provided by the Town of Paradise Planning Department,
using the flow rate per acre assumed in the 1985 report for commercial and
industrial areas. Unit counts were made for multi-family developments, and
small lots currently in single family use were assumed to remain in that use.
The ultimate wastewater flow rate is estimated to be 1.5 million gallons per
day (mgd) Average Dry Weather Flow (ADWF). See Chapter 2. Applying a
standard peaking factor and an allowance for wet season infiltration/inflow,
the Peak Wet Weather Flow (PWWF) capacity of the conventional gravity sewer
system would be 2.4 mgd, and the PWWF capacity of the small-diameter gravity
septic tank effluent collection system would be 1.8 mgd.

The 1ines were sized for self-cleaning velocities at minimum flow, and the
lines were assumed to flow 0.8 full at PWWF. In general, lines needed to be
one pipe size smaller for the small-diameter gravity system than for the

conventional gravity system.

Due to the genercusly sloping topography of both the Skyway and Clark Road
collection areas, a gravity collection system was considered more appropriate
than a system employing individual pumps, either raw sewage grinder pumps or
septic tank effluent pumps. During the sewer layout work, it was noted that
there were several parcels best served with individual pumps in order to avoid
long reaches of gravity sewer placed in easement along back lot lines or
across the middle of parcels. Also, several small pump stations were
necessary, as well as the larger Lower Clark Road pump station. The system
capacity was calculated assuming there would be no reclamation plant at the
Tall Pines Golf Course.

Where possible, gravity lines were located in public right of way. Where this
was not possible, the Tines were routed along a private driveway or street,
and when absolutely necessary, lines were routed along property lines. In no
case were lines run across the middle of properties.

The existing sewers and laterals installed under Skyway Assessment District
No. 1 in 1974 were all incorporated into both gravity systems. The existing
construction was accounted for in the quantity takeoffs.

ANALYSIS OF ALTERNATIVES

Tables 3-2 and 3-3 present the estimated construction cost and annual

operation and maintenance costs of the conventional gravity sewers and the
small-diameter gravity septic tank effluent sewers, including the cost of
easements. The unit prices for construction of sewers were estimated from
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recent bid prices for projects paying state prevailing wages, and include
incidental items such as manholes, air and vacuum release valves, and tees for
laterals. Costs are in 1988 dollars, ENR 4470. An allowance was made for
repairs and replacements to septic tanks required if the SDG system were
constructed, but no allowance was made for installation of new septic tanks
that would be required for future service connections to the SDG system, nor
for abandoning septic tanks and constructing building sewers to connect to a

conventional system.

As shown in Table 3-4, the two gravity collection system alternatives
have nearly the same annualized cost, although the construction cost of the

SDG system is Jess.

Referring to Table 3-3, the $1,000,000 allowed for septic tank repairs and
replacement during construction of the SDG system will be paid for by each
affected property owner, and will not be part of the costs to be funded by the
planned Assessment District. Thus, it could be argued that from the point of
view of the planned capital requirement of the district, the SDG system should
be built. Opposing this argument, though, is the consideration that the
assessment spread will not account for the extra costs to be borne by some
properties to obtain the same benefit. Those properties required to repair or
replace septic tanks might justifiably protest their assessment as inequitable
relative to others in the district. Furthermore, the total construction cost
incurred by both present and future ratepayers is likely to be more for the
SDG system if the cost of future septic tanks is considered.

The major noneconomic factor affecting the comparison of the two collection
system alternatives is the relative ease of maintenance of the systems. To
date, SDG systems have all been constructed in predominately residential
areas, and no SDG systems to our knowledge have been designed for commercial
areas. Commercial septic tanks are on the average much larger and require
pumping much more frequently than residential septic tanks. It is harder to
place the commercial tanks on a regular pumping schedule because of the
varying loads they accept. In the case of food service establishments, the
septage collected from the tanks is likely to contain more grease and other
difficult to handle solid material than residential septage. Furthermore,
pumping septic tanks will require entry onto private property, necessitating
maintenance of a Right of Entry agreement for every property. Pumping of some
tanks will require excavation and restoration of landscaping. By contrast,
maintenance of conventional gravity systems includes regular inspection,

and flushing or rodding when necessary, all accomplished on public right of
way or permanent easement. In either case, maintenance of a few pump stations
will be necessary.

CONCLUSIONS AND RECOMMENDATIONS

Based on the analysis presented herein, the recommendation of the 1985 plan
appears to be still valid, and therefore the conventional gravity system
should be constructed. It should be noted that in the future, residential
areas can still connect to the gravity system with septic tank effluent pumps
and small diameter force mains should connection of these areas prove
necessary or desirable.
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CONVENTIONAL GRAVITY SEWER COLLECTION SYSTEM COSTS

[tem Quantity Unit Unit $ Extension, $K
A. CONSTRUCTION COST

4" Force Main 5,400 LF 10 54

6" Sewer 61,700 LF 30 1,851

6" Force Main 6,000 LF 15 90

8" Sewer 42,400 LF 35 1,484
10" Sewer 13,600 LF 45 612
12" Sewer 17,500 LF 48 840
Lateral Sewers 17,500 LF 20 350
Indiv. Pumps 57 EA 6,000 342
Small Pump Station 4 EA 40,000 160
Medium Pump Station 1 EA 75,000 75
Inverted Siphon 1 EA 20,000 20
Permanent Easement 272,000 SF 0.25 68
Temporary Easement 470,000 SF 0.05 28
TOTAL CONSTRUCTION 5,974

B. OPERATION AND MAINTENANCE COST

Sewer Maintenance 151,000 LF 0.20/yr 30/yr
Pump Maintenance 57 EA  50/yr 3/yr
Pump Station Maint. 5 EA 6000/yr 30/yr
Pump Station Power 187,500 Kwh/yr 0.08/Kwh 15/yr
TOTAL O&M 78/yr

3-6
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SDG SEWER COLLECTION SYSTEM COSTS

Item

Quantity Unit Unit $

KennedyJenks/Chilton

Extension, %K

A. CONSTRUCTION COST

3" Force Main

4" Sewer

4" Force Main

6" Sewer

8" Sewer

10" Sewer

Lateral Sewers
Septic Tank Replacement
Individual Pumps
Small Pump Station
Medium Pump Station
Inverted Siphon
Permanent Easement
Temporary Easement

TOTAL CONSTRUCTION

5,400

61,700

6,000

42,400

13,600

17,500

17,500

500

57

4

1

1
272,000
470,000

LF
LF
LF
LF
LF
LF
LF
EA
EA
EA
EA
EA
SF
SF

B. OPERATION AND MAINTENANCE COSTS

Sewer Maintenance
Septic Tank Pumping
Pump Maintenance
Pump Station Maint.
Pump Station Power

TOTAL O&M

151,100 LF
1,670 EDU/yr
57 EA
5 EA

162,500 Kwh/yr 0.08/Kwh

3-7

8
20
10
23
30
45
18
2,000
2,000
35,000
65,000
15,000
0.:éb
0.05

0.10/yr
100
20/yr
5000/yr

43
1,230
60
97b
408
788
315
1,000
114
140
65

15

68

24

5,245

15/yr
167/yr
1/yr
25/yr
13/yr

221/yr
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TABLE 3-4

COMPARISON OF COLLECTION SYSTEM ALTERNATIVES

Alternative item Cost (%K) Life (Yr) Int. (%) Factor Ann. Cost($K/yr)
Note (See Table 3-1) 5 3 1,2,4

COL-A - Conventional Gravity Sewers

Equipment 602.4 15 10 .13156 79.2
Other Capital 6,445.9 50 10 .1009 650.1
Power 15.0/yr — 13 1.2719 19.1
Other 0&M 63.0/yr ~= Zis 1.0000 63.0
Total (Rounded) 810

COL-B - Small Diameter Gravity Septic Tank Effluent Sewers

Equipment 382.8 15 10 .1315 50.3
Other Capital 5,834.6 50 10 .1009 588.5
Power 13.0/yr -- 13 1.2719 16.5
Other O&M 208.0/yr -- -- 1.0000 208.0
Total (Rounded) 860
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CHAPTER 4

WASTEWATER AND SLUDGE TREATMENT AND DISPOSAL ALTERNATIVE ANALYSIS

INTRODUCTION

The 1985 Phase II Wastewater Management Plan Report [4] included an alterna-
tive analysis comparing various wastewater treatment processes. The recom-
mended plan was to utilize aerated lagoons for wastewater treatment, with
septage and sludge to be treated at another site.

The purpose of this Chapter is to update the 1985 analysis considering the
current options available for treatment plant and reclamation siting, current
costs, and adding the Sequencing Batch Reactor and oxidation ditch "boat"
clarifier to the analysis. An economic analysis is presented to establish the
cost-effectiveness of using reclaimed wastewater effluent for irrigation and
other beneficial uses versus a non-reclamation alternative.

Also, this Chapter contains an analysis of the feasibility of including hydro-
electric energy recovery in the reclamation program.

BACKGROUND

In the 1985 Plan, it was assumed that the wastewater treatment plant would be
constructed on a site just south of the Town Timit near Wayland and Foster
Roads, and that sludge and septage would be lagooned on land purchased by the
Town for reclamation purposes from the McKnight Ranch interests.

The McKnight Ranch is under new ownership, and it has been decided that the
Town will not purchase the land to be used for wastewater reclamation. Also,
septage and sludge should be stabilized to maintain the widest range of
options for beneficial use and ultimate disposal. The preferred site for the
wastewater treatment plant has been changed to avoid impending housing devel-
opment and to provide easier access for septage haulers. The new preferred
site is a portion of the McKnight Ranch property on Neal Road near Elliot
Spring. See Figures 5-1 and 5-2. Other sites along Neal Road are physically
possible, but the preferred site was chosen due to its distance from present
and planned housing development and its relative proximity to the collection
system, minimizing trunk line costs.

DEVELOPMENT OF WASTEWATER TREATMENT AND SLUDGE STABILIZATION ALTERNATIVES

Wastewater treatment and sludge stabilization alternatives were developed as
coordinated processes all occurring on the same site. Wastewater and sludge
treatment alternatives developed were as follows:

Alternative A - Aerated Lagoons. Under this alternative, screened (but not
degritted) raw wastewater and septage would be co-treated in a lagoon sized to
provide sludge and grit storage. Screening would be employed to remove float-
able plastics and other matter not readily treatable in the biological treat-
ment processes following. The screenings would be compacted and hauled to a
landfill. Each summer, one lagoon would be taken out of service and the ac-
cumulated stabilized sludge allowed to dry before being removed for beneficial
use or ultimate disposal. Sludge could also be removed in a semi-Tiquid or
semi-solid state, depending on the form required by the ultimate disposal
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arrangement. See Figure 4-1.

The aerated lagoon treatment process is a variation on the extended aeration
activated sludge biological treatment process. It does not involve the appli-
cation of chemicals. Wastewater and solids to be treated enter the lagoon
and are thoroghly mixed with aerobic microorganisms (activated sludge) suspen-
ded in the lagoon. These microorganisms consume suspended and dissolved org-
anic material, both that in the influent and that remaining from dead activat-
ed sludge organisms. Air is dissolved in the water in the lagoon by means of
mechanical aerators powered by electricity to supply the microorganisms with
the necessary oxygen for their metabolism. Designs normally call for the
average hydraulic retention time of liquid in the initial (aerated) lagoon at
the design average value of influent flow to be 7 days, followed by another
aerated lagoon with an average hydraulic retention time of 7 days, for a total
of 14 days. At this value of hydraulic retention time, the wastewater will
receive treatment to secondary level (30 milligrams per liter (mg/1) each of
BOD and suspended solids), and the nitrogen in the treated effluent will be in

the ammonia form.

As wastewater is continuously admitted to the lagoons, a mixture of treated
wastewater effluent and activated sludge is pushed into a quiescent area where
no mixing occurs. There, the activated sludge organisms settle out and the
clarified effluent is decanted and directed to a polishing and flow equalizing
pond prior to further treatment or discharge.

In the aerated lagoon system, it is normal for some portions of the bottom of
the lagoon to accumulate solids (sludge) in piles where not enough oxygen is
received to sustain activated sludge microorganisms. These piles do, however,
support anaerobic microbial life not requiring oxygen for metabolism. The
sludge will digest and change in composition over time to a stabilized form
that will not putrefy further to a significantly degree.

Alternative B - Sequencing Batch Reactor (SBR). A particular variety of SBR,
the Intermittent Cycle Extended Aeration System, is evaluated in this alterna-
tive, as it was in the Golf Course Reclamation Alternative Analysis in Chapter
3. In this alternative, the raw wastewater would be screened and degritted
before biological treatment, and the septage would be screened (but not de-
gritted) at its own headworks before stabilization in an aerobic sludge
lagoon. Biological solids wasted from the SBR would be stabilized in the same
aerobic lagoon. The stabilized sludge would be stored in another lagoon and
either removed in a semi-liquid state or dried in drying beds during the sum-
mer season. See Figure 4-2.

Screening of the influent wastewater and septage would be employed for the
same purpose and in the same manner as for the Aerated Lagoon, Alternative A.
In addition, to prevent buildup of difficult-to-handle solids in the Sequenc-
ing Batch Reactor treatment tanks, a small settling chamber would be employed
to remove dense granular material (grit). The grit would be dewatered and
hauled to landfill along with the compacted screenings.

The Sequencing Batch Reactor is another variation on the extended aeration
activated sludge process. The major difference between the SBR process and
the aerated lagoon process is that instead of flowing continuously through a
sequence of chambers as in the lagoon process, batches of wastewater are
treated one by one in a single tank. The various elements of the activated
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sludge process occur in sequence for each batch, as follows: Influent waste-
water enters the SBR tank until the tank is full. Aeration and mixing occur,
allowing activated sludge left over from the previous batch to consume dis-
solved and suspended organic material in the wastewater. After a period of
several hours, the air and mixing are turned off and the solid material in the
tank is allowed to settle. The clarified effluent is then decanted from the
surface and more wastewater is admitted, commencing another sequence.

At the same time that clarified effluent is being decanted from the surface of
the SBR tank, a portion of the settled solids is withdrawn from the bottom of
the tank, representing the portion of the influent wastewater solids not con-
sumed and the portion of the activated sludge microbial mass grown during the
preceding period of aeration. These solids are wasted to an aerated lagoon
similar in design to that described under Alternative A, but smaller in
volume. The aerated sludge lagoon system also receives screened septage. The
combined solids are stabilized by means of aerobic activated sludge micro-
organisms. The stabilized solids are allowed to settle in the lagoon and the
clarified 1iquid redirected to the SBR system for treatment prior to disposal
along with the treated wastewater effluent.

Alternative C - Oxidation Ditch with Boat Clarifier. Under this alternative,
an oxidation ditch with internal "boat® type clarifier would be employed for
wastewater treatment. All other features of this alternative are the same as

Alternative B. See Figure 4-2.

The principle of operation of the Oxidation Ditch is the same as the aerated
lagoon, except that the volume of wastewater maintained under aeration is much
smaller. Aeration and mixing are both accomplished by rotating brushes, jet
aerators, or similar devices which direct the liguid around a racetrack-shaped
channel. Because the channel volume is much less than that of an aerated
lagoon, the electrical power input required to keep the solids in suspension
is less, and the concentration of activated sludge solids in the oxidation
ditch is much higher. Because of the necessity to separate clarified effluent
from the solids and to maintain the concentration of activated sludge micro-
organisms in the oxidation ditch, a clarification device is employed which
continuously returns the settled solids to the oxidation ditch while decanting
clarified wastewater effluent. As in the SBR process, a portion of the set-
tled solids is withdrawn to be stabilized by a separate aerated lagoon system
along with the screened septage solids.

Facultative Lagoons as developed in the 1985 Report were not included in the
analysis because of the extensive sitework required, the potential for season-
al odor problems, and the requirement for separate septage stabilization and
drying facilities.

Features Common to A1l Alternatives

Common to all alternatives, and not part of the cost-effectiveness analysis,
are the following features:

0 Land acquisition.
0 Roads, fencing and sitework.
0 Laboratory and office building at site.
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0 Three-phase power service to site.

) Emergency generator and automatic transfer switch.
) Telephone service to site.

0 Potable water service at site.

) Automatic telephone dialer for alarm transmittal.

Chlorination facilities employing sodium hypochlorite (bleach) are included
for all alternatives under the reclamation element of construction This sys-
tem would be used for wastewater effluent disinfection, activated sludge main-
tenance (anticipated to be required only on an intermittent basis), and pre-
chlorination of influent wastewater and septage if necessary for odor suppres-

sion.

The treatment processes were selected from those with proven low maintenance,
operational simplicity, and ability to handle varying loads. In particular,
anaerobic digestion of septage and sludges was not considered appropriate for
this project because of the expense and complication of the facilities and
difficulty of operation considering the small amount of methane gas expected

to be produced.

The potential for odors and nuisance from each of the alternatives investigat-
ed should be minimal and nearly equal. The odors could arise mostly from the
lagooning and drying of stabilized sludge. Odors that can arise from opera-
tions at the headworks can be dealt with by proper handling of screenings and
grit, such as by compacting and bagging them prior to hauling, and by pre-
chlorination of the influent when necessary.

Wastewater effluent would be treated to secondary treatment standards, defined
as 30 milligrams per liter (mg/1) each of 5-day Biochemical Oxygen Demand
(BOD5) and suspended solids, This would render the effluent suitable for pas-
ture and forage crop irrigation and, with further treatment, for golf course
irrigation and other uses. Liquid or partially dried stabilized sludge would
be suitable for agricultural application, and stabilized sludge dried to
greater than 50% solids content could be utilized as daily cover material at a

landfill.

Advanced treatment and disinfection were not included in the basic analyses of
secondary treatment process. Advanced treatment and disinfection are treated

as part of the analysis of cost-effectiveness of various reclamation alterna-

tives in this chapter.

ANALYSIS OF WASTEWATER TREATMENT AND SLUDGE STABILIZATION ALTERNATIVES

Construction, operation and maintenance costs were developed for the three
alternatives. A cost-effectiveness comparison was made among the alternatives
by computing annualized costs from the capital and annual expenditures assum-
ing facility lives and interest rates as in Chapter 2.

As shown in Table 4-1, the total annualized cost of Alternative A (Aerated
Lagoons) is approximately 10% lower than that of the next more costly, Alter-
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native B (SBR). A combination of high capital cost and high power cost tend
to eliminate Alternative C (Oxidation Ditch) from consideration. The higher
power cost of Alternative A is offset by Jower overall capital cost, especial-
ly the savings afforded by not having to construct separate sludge stabiliza-

tion, storage and drying facilities.

The following non-economic factors also favor Aerated Lagoons over the Se-
quencing Batch Reactor with separate aerobic sludge stabilization.

0 Operation of the Aerated Lagoons would be simpler. There would be a
single headworks receiving septage as well as wastewater. The headworks would
employ screening only, and not grit removal. The lagoons themselves would not
require as much operator attention as the SBR, and the aerators are much less

complex than the SBR machinery.

o} The Aerated Lagoons would have greater resistance to biological process
upsets from hydraulic or organic shock loading or from light organic loading
during the early years of plant operation, due to their long hydraulic resi-
dence time and relatively low concentration of biological solids.

o The lagoons would operate to equalize diurnal influent flow variations.
Also, a polishing and equalization pond would follow the treatment ponds,

providing further clarification of the effluent. Under these conditions, it
would be possible to provide an advanced treatment unit with a constant rate

of Tow-turbidity water.

Based on the alternative analysis presented above, the Aerated Lagoons should
be constructed for combined wastewater, septage, and sludge treatment. Stag-
ing of construction can occur by providing for construction of three of the
four lagoons and installation of eight aerators in the first phase, with the
remainder of construction occurring as justified by increased flows.
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TABLE 4-1

COMPARISON OF TREATMENT ALTERNATIVES

Alternative Item Cost (%K) Life (Yr) Int. (%) Factor Ann. Cost ($K/yr)
Note 5 3 1.2.4

A - Aerated Lagoons

Equipment 389 15 10 0.13147 51.1
Other Cap. 2,066 50 10 0.10086 208.4
Power 74.5/yr - 13 1.27194 94.8
Other 0&M 74.0/yr -- -- 1.00000 74.0
Total (Rounded) 430

B - Sequencing Batch Reactor

Equipment 938 15 10 0.13147 123.3
Other Cap. 2,160 50 10 0.10086 217.9
Power 53.9/yr -- 13 1.27194 68.5
Other 0&M 87.0/yr -- -- 1.00000 B7.0
Total (Rounded) 500

C - Oxidation Ditch

Equipment 1,238 15 10 0.13147 162.8
Other Cap. 3,030 50 10 0.10086 305.6
Power 91.9/yr -- 13 1.27194 116.9
Other 0&M 87.0/yr -- -- 1.00000 87.0
Total (Rounded) 670

NOTES:

1. 0.13147 = Capital Recovery Factor, 10%, 15 yr.

2. 0.10086 = Capital Recovery Factor, 10%, 50 yr.

3. 3% added to power cost rate due to assumed power cost inflatjon 3% greater
rate than inflation.

4. 1.27194 = Compound Amount Factor, 13%, 15 yr. times Sinking Fund Factor,
10%, 15 yr.

5. Construction cost with 20% contingency included.

DEVELOPMENT OF ADVANCED TREATMENT AND RECLAMATION ALTERNATIVES

Alternatives were developed for ultimate disposal of secondary treated efflu-
ent involving various combinations of reservoir storage during different times
of the year, advanced secondary treatment, surface discharge into various
watercourses during the non-irrigation season, and beneficial use of reclaimed
wastewater effluent. 1In this section, two of the elements of the alternatives
will be described, and then the alternatives themselves will be developed as
combinations of these elements and others unigue to each alternative. As in
the analysis of treatment alternatives above, the costs are based on a project
sized for the ultimate wastewater flow, receiving an average of 75% of the
ultimate flow rate over the life of the project.
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Reservoir Storage Element

Preliminary field work was performed to find feasible reservoir sites on the
former McKnight Ranch property in the vicinity of Neal Road. Appendix A de-
scribes this field work, and Figure 1 of the report shows three potentially
feasible sites. The site with the highest water surface elevation, Neal Road
#2., was chosen for further analysis because it offered the widest range of
beneficial use locations for reservoir effluent without a pumping requirement.

The embankment for this reservoir would be a maximum of 88 feet in height, and
it would be designed and constructed to meet the requirements of the State
Division of Safety of Dams (DSOD).

The actual extent of embankment would differ under the various reclamation and
ultimate disposal alternatives under consideration. Each alternative descrip-
tion includes the size of any required reservoir and its estimated construc-
tion cost.

In the 1985 Phase II Report [4], a hydroelectric generator was planned to
recover the head available as the treated effluent was piped down from the
treatment plant to the reservoir. A brief check was made in the current study
to determine if this concept was still feasible. It was concluded that hydro-
electric energy recovery was not feasible for the alternatives now under con-
sideration, for several reasons:

(1) The buy-back contracts now being offered by Pacific Gas & Electric only
pay approximately 2.5 cents per kilowatt-hour for power sold back to the util-
ity, compared with the 8 cents per Kwh assumed in the 1985 report.

(2) The flow rate of treated effluent now being considered is about half of
what was expected in the 1985 report.

(3) The elevation of the planned Elliot Spring Treatment Plant is at least
300 feet Tower than the site proposed in the 1985 report.

Advanced Treatment Element

For some of the alternatives, treatment beyond the secondary level is
required. In these cases, further treatment is provided by coagulation, floc-
culation and settling in an adsorption clarifier, filtration of the clarified
effluent through dual granular media pressure filters, and disinfection of the
filtered effluent by rapid mixing of chlorine (as hypochlorite) followed by a
chlorine contact time of two hours.

The State Department of Health Services has approved this process train for
production of reclaimed water suitable for unrestricted recreational impound-
ments, unrestricted food crop irrigation, watering of parks and playgrounds,
and other beneficial uses. The treatment process has been shown to produce
water with fewer than 2.2 MPN total coliform per 100 ml and near absence of
viruses.

The final pond in the treatment pond system is reserved as a polishing and

equalization pond. Therefore, the advanced treatment equipment can be sized
for average conditions. Any flow which cannot be directed to an out-of-
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service unit could be retained in the equalization pond for a period of up to
several days if necessary until the unit is put back into service.

Figure 4-3 shows the process flow sheet for the advanced treatment processes.
The first unit, the adsorption clarifier, combines the functions of a floc-
culation tank and a solids contact clarifier while occupying much less space
and being considerably more economical. Coagulant (alum and polymer) is added
to the influent secondary treated wastewater to entrap colloidal materials
causing turbidity. The adsorption clarifier contains buoyant granular media
which adsorb and trap the floc particles. Typically. the rate of flow would
be equivalent to 10 gallons per minute per square foot of clarifier area.
Periodically, the accumulated solids are flushed out and the slurry directed
back to the plant headworks. In the present case, for the ultimate design
flow, two units would be required, each occupying a space of about 10 feet
square. They would be located inside a building for ease of maintenance dur-
ing inclement weather.

The pressure filters operate to remove more turbidity from the adsorption
clarifier effluent. They operate at 5 gallons per minute per square foot of
filter surface. Eight 7-foot diameter filter vessels are required for the
ultimate wastewater flow, two of which would be reserved for backflushing or
standby service at any time. The filters would be pressurized by two 25-hp
feed pumps. Backwash water would be drawn from the product water stream and
spent backwash water would be directed to the plant headworks. The filters
and controls are supplied as pre-piped, pre-wired skid-mounted units. They
would be located inside the same building as the adsorption clarifiers. Grav-
ity filters can also be used for this treatment process.

After filtration, the filtered effluent would be chlorinated while being sub-
jected to intense and thorough mixing. Then the chlorinated effluent flows
through a pipe with enough volume so that the contact time in the pipe is at
least two hours.

Development of Alternatives

Alternative REC-A - No Reclamation. Under this alternative, all treated water
would be discharged indirectly to Butte Creek via subsurface seepage through
mine tailings during per1ods of the year when the discharge would receive
greater than 50:1 dilution in Butte Creek at the point of discharge. The
dilution of the combined discharge of reservoir contents and treated effluent
during the months of January through May would meet this dilution criterion on
an average basis. For the months of February through May, average dilution is
in excess of 100:1. During the other months of the year when no discharge
occurs, the effluent would be stored in a reservoir as described above.

In order to maximize the utility of the reservoir as a recreational asset and
minimize potential effects on Butte Creek, the secondary plant effluent would
be given advanced treatment as described above. Chlorine contact would occur
in a 48-inch diameter pipe 380 feet long located at the Elliott Spring site
and further in an 8-inch effluent transport pipeline running down Neal Road to
the reservoir site.

The reservoir would be sized to retain the 100-year frequency precipitation
during the months of June through December as well as the contribution of
advanced secondary treated effluent during that period. The total reservoir
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volume required would be 1,000 acre-feet.

From the reservoir, a 15-inch diameter effluent pipeline would be constructed
to spreading basins built on placer mining tailings on the west bank of Butte
Creek just south of the Highway 99 crossing. At an assumed rate of 10 gallons
per day per square foot of spreading basin surface, and allowing for precip-
itation on the basins, an area of 10 acres would be required. Geotechnical
and hydrogeological studies need to be performed to confirm that a rate this
high can be sustained for long periods.

Alternative REC-B - 100-Year Reservoir, No Advanced Treatment. Under this
alternative, secondary treated effluent from the polishing and equalization
pond would be chlorinated and contacted in pipes as described for Alternative
REC-A. and directed to a reservoir during the non-irrigation season of the
year. The disinfected effluent reaching the reservoir would have a monthly
median value of 23 MPN total coliform per 100 ml. At this stage of treatment
and disinfection, the reclaimed wastewater is suitable for irrigation of cem-
eteries, golf courses, freeway landscapes, limited food crops where the water
does not come in contact with fruit, and for landscape impoundments (no boat-
ing, fishing or swimming). The reclaimed water would receive further dilution
from stormwater runoff in the reservoir. During the irrigation season, all
reclaimed water would be utilized on the former McKnight Ranch property, with
no off-site surface discharge allowed at any time.

The reservoir would be sized to retain the runoff occurring during the once in
100-year high precipitation season along with the accumulated reclaimed water.
The required reservoir size in this case is 2,170 acre-feet.

Not included in the cost of this alternative are the capital improvements
necessary to make beneficial use of the reservoir contents and the remainder
of the year's contribution of reclaimed water during the irrigation season.
Under the conditions of the ultimate project, approximately 550 acres would
have to be improved for this purpose.

Alternative REC-C - 10-Year Reservoir, Advanced Treatment. This alternative
is similar to Alternative REC-B, but is based on allowing a reservoir overflow
on the average of once in 10 years during the non-irrigation season, with
discharge of the overflow to a streamcourse entering Hamlin Slough and ulti-
mately entering Butte Creek. The feasibility of this alternative is based on
a precedent set by the Central Valley Regional Water Quality Control Board in
allowing discharges of disinfected secondary treated effluent to watercourses
at elevation 1000 ft. or below where the surface water is not used as a source
of domestic supply. The feasibility of this approach was confirmed in discus-
sions with RWQCB staff (R. Dykstra telephone conversation with R. Adams, Ken—
nedy/Jenks/Chilton, 26 February 1989).

In order to maximize the utility of the reclaimed water while minimizing po-
tential adverse effects on watercourses or other beneficial uses, advanced
treatment was assumed for this alternative, as it was for Alternative REC-A.

The size of reservoir required under this alternative is 1,650 acre-feet.
This alternative is similar to Alternative REC-C, in that no discharge to a

surface watercourse is allowed during the irrigation season. and no costs are
included for improvement of the approximately 500 acres required for bene-
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ficial use of the ultimate wastewater flow.

Alternative REC-D - No Reservoir; Advanced Treatment. The present owners of
the McKnight Ranch are not using water in significant amounts on the property
at the present time. They have expressed willingness to make beneficial use
on a long-term basis of reclaimed water which has received advanced treatment.
Furthermore, delivery of reclaimed water at a high elevation maximizes options
for the place of use. This alternative was developed in order to minimize the
amount of reclaimed water introduced to the McKnight Ranch property consider-
ing the present low water use and the expense of facilities required to ac-
complish beneficial use.

Under this alternative, secondary treated effluent would receive advanced
treatment as described above. The filtered water would be chlorinated and the
chlorine contact time accomplished in two parallel 72-inch diameter pipes
located at the Elliot Spring site. The disinfected reclaimed water would be
discharged at the head of Nugen Canyon as a surface flow in the existing
stream course. The chlorine residual would dissipate in a short time of
travel in the stream course and in high-elevation impoundments through the
action of oxygenation. This point of discharge is nearly 5 miles distant from
the opposite (west) property line by way of stream courses in Nugen and Hamlin
Canyons. During the summer months, beneficial use could be made of the re-
claimed water in a series of small impoundments creating a wetland environ-
ment. (Note that for the purpose of this analysis. no costs for such impound-
ments were included.) No reclaimed effluent would be discharged off of the
property during the irrigation season.

During the non-irrigation season, the reclaimed water would receive dilution
from runoff and surface flows before reaching Hamlin Slough at Highway 99.

The concept of this alternative has the tentative concurrence of Central Val-
ley Regional Water Quality Control Board staff.

Analysis of Alternatives

A cost-effectiveness analysis was prepared on the same basis as used for the
collection and treatment alternatives (see Chapter 2). Table 4-2 presents the
results. On an annualized cost basis, Alternative REC-D (No Reservoir: Ad-
vanced Treatment) is significantly favored over any of the others.

Other factors affecting the choice of alternatives are ease of operation and
maintenance, implementability, and flexibility regarding use of treated efflu-
ent.

Alternative REC-B has the lowest operation and maintenance cost. However, it
is the most restrictive with regard to the potential uses of reclaimed water.
It appears to be readily implementable.
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TABLE 4-2

COMPARISON OF RECLAMATION ALTERNATIVES

Alternative item Cost ($K) Life (Yr) Int. (%) Factor Ann. Cost (K/yr)
Note (See Table 4-1) 5 3 1,2,4

REC-A - No Reclamation

Equipment 792.0 15 10 L1315 104.1
Other Cap. 3,576.0 50 10 .1009 360.7
Power 23.2/yr s 13 1.2719 29.56
Other O&M 95.7/yr -- -- 1.0000 95.7
Total (Rounded) 590

REC-B - 100 Yr. Reservoir

Equipment 36.0 15 10 .1315 4.7
Other Cap. 3,697.2 50 10 .1009 372.9
Power .0/yr -- 13 1.2719 .0
Other O&M 20.0/yr -- -- 1.0000 20.0
Total (Rounded) 398
REC-C - 10-Yr. Reservoir; Adv. Treatment
Equipment 792.0 15 10 .1315 104.1
Other Cap. 3,432.0 50 10 .1009 346.2
Power 23.2/yr = 13 1.2719 29.5
Other 0O&M 85.7/yr e e 1.0000 85.7
Total (Rounded) 565
REC-D - No Reservoir; Adv. Treatment
Equipment 792.0 15 10 .1315 104.1
Other Cap. 590.4 50 10 .1009 59.5
Power 23.2/yr e 13 1.2719 29.5
Other O0&M 77.9/yr -- -- 1.0000 77.9
Total (Rounded) 27
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Alternative REC-A must be studied more before its implementability as describ-
ed can be ascertained. Also, the idea of discharge adjacent to Butte Creek
may be objectionable to area residents. Variations on this alternative are
possible, such as transport of treated effluent to the Chico wastewater treat-
ment plant outfall or the Chico storm sewer system. Construction of a trans-
port pipeline to the proposed site of the spreading basins opens up opportun-
ities for beneficial use of the reclaimed water on land nearby, such as the
golf course north of Neal Road and west of Highway 99. Because of its rela-
tively high cost and questions regarding implementability, this alternative is
not given further consideration in this report.

Alternative REC-C offers advantages over Alternative REC-B in that less re-
strictions are put on use of the reclaimed water, but these advantages must be
balanced against the higher cost of Alternative REC-C. There is a high prob-
ability that Alternative REC-C can be implemented without difficulty.

Alternative REC-D is favored by low cost, acceptability to the landowner, and
wide flexibility in present and potential beneficial uses of the reclaimed
water. The level of operator attention and monitoring of the treatment pro-
cess, especially the advanced treatment process train, is significantly higher
than required for the basic aerated lagoon type secondary treatment process.
However, the process units are provided with microprocessor-based control
units, and have alarm and status reporting capabilities. These processes have
been demonstrated to operate with a high degree of reliability when treating
wastewater effluents.

The probability that Alternative REC-D can be implemented without difficulty
is affected by the certainty to which acceptable beneficial use arrangements
can be agreed upon among the landowner, the Town of Paradise, and the RWQCB.
Because of the precedents set, the high degree of treatment provided, and the
distance between the point of introduction of reclaimed water and the property
line, it is very likely that this alternative can be implemented.

Because of its low annualized cost and acceptable implementability, Alterna-
tive REC-D (No Reservoir; Advanced Treatment) is the recommended reclamation

alternative.
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CHAPTER 5

RECOMMENDED PLAN

This Chapter contains a description of the proposed special assessment dis-
trict and the facilities to be constructed for wastewater collection, treat-
ment, and disposal for beneficial use and/or discharge. Construction costs of
the recommended project are presented for both the initial increment of con-
struction and the future increment of construction when the treatment capacity
needs to be expanded. Operation and maintenance costs, and allowance for
replacement reserves, are also presented. See Figure 5-1 for a location plan
of the service area, trunk sewer, treatment plant location, and area planned
for reclamation of the treated wastewater effluent.

Proposed Central Aréa Wastewater Assessment District

The geographical area and number of units to be served (present and projected)
are as described in Chapter 2. See Figure 2-1 for a detailed map of the pro-
posed district boundaries. In brief, the district boundaries are proposed to
encompass the commercial, industrial and multi-family residential areas now
existing along the Skyway and Clark Road corridors as far north as Wagstaff.
Presently, there are estimated to be approximately 2,700 Equivalent Dwelling
Units (EDU's) within the proposed District; that is, the present wastewater
flow projection is what would be expected from that number of single-family
homes. The system is designed on the assumption that the number of EDU's
would more than triple to 8,400 EDU's in the future at buildout conditions.

The current average wastewater flow from this area during wet weather condi-
tions is estimated to be 540,000 gallons per day., and the current average
wastewater flow during dry weather is estimated to be 460,000 gallons per day.

Wastewater Collection

Collection of wastewater from the Central Area is proposed via a conventional
gravity sewer system as described in Chapter 3. See Figure 2-1. Six-inch
collector sewers will discharge into 8-inch and 10-inch main sewers. Individ-
ual parcels will connect with 4-inch or 6-inch side sewers. The Clark Road
system will discharge to a 10-inch diameter trunk sewer near the intersection
of The Skyway and Neal Road via a double-barrel 8-inch inverted siphon along
the western extension of Buschmann Road. Five small areas not able to be
economically served directly by gravity will be provided with package type
sewage pump stations. Also, Clark Road south of Buschmann will be served by
an 80,000 gallon per day pump station located within the Easy Street Indust-
rial Park. A small number of parcels (estimated at up to 50) will not be able
to be served by gravity, and will be provided with individual sewage pumps.

At Skyway and Neal Roads, a 12-inch trunk sewer will collect all wastewater.
The trunk will run along Neal Road to the treatment plant site near Elliot

Spring. See Figure 5-1.

The cost of the collection and trunk sewer system is presented in Table 3-2.
A1l of this construction is required in the initial phase of work.
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Wastewater and Sludge Treatment

Both wastewater from the central area collection system and septage pumped
from the remaining septic tanks on Paradise Ridge (including the remainder of
the Town of Paradise and other communities north along the ridge) will be
received at the treatment plant headworks near Elliot Spring on the south side
of Neal Road. See Figure 5-2. After screening, aerated lagoons will treat
the combined wastewater and septage utilizing aerobic suspended micro-organ-

isms.

The wastewater will be mixed and aerated for a minimum of 14 days in two
stages of aerated lagoons, and then the solid material settled out. Removal
of BOD and suspended solids in the lagoons is expected to be 93 to 95 percent,
at an organic loading rate of 600 1b BOD per acre per day.

The clarified, stabilized treated effluent will then be given advanced treat-
ment by coagulation with alum and polymer, clarification, filtration through
mixed-media filters, and chlorination and chlorine contact prior to being
discharged to a streamcourse at the head of Nugen Canyon on the former

McKnight Ranch property.

Appendix A presents the results of a preliminary geotechnical survey of the
proposed treatment plant site. The survey recommends that the ponds be con-
structed utilizing the natural depression of the land, as shown on Figure 5-2,
due to the shallow soils prevalent on the site.

Three of the four treatment ponds, the headworks, the administration/labora-
tory building, nine aerators (eight installed and one spare), and half of the
advanced treatment facilities will be constructed in the initial increment of
construction. See Table 5-1 for the construction cost of the initial incre-
ment of these facilities, and Table 5-2 for the construction cost of the
future treatment plant capacity expansion. The land acquisition cost is not
included at this time, pending the conclusion of negotiations with the prop-
erty owners.

Effluent and Sludge Disposal

The effluent discharged to Nugen Canyon is currently planned to be used to
create wetland habitat on the McKnight Ranch property. Other permitted rec-
lamation uses are also under consideration by the property owners. The cost
of the treatment facilities presented in Tables 5-1 and 5-2 does not include
the construction of the wetland impoundments or any other improvements related
to reclamation use of the effluent. These would be the responsibility of the
owners of the McKnight Ranch property. During the summer months, all treated
effluent is expected to be consumed at the point of beneficial use on the
McKnight Ranch property through percolation, evaporation, and plant evapo-
transpiration, and no effluent will be discharged directly to local surface
watercourses. Depending on precipitation and runoff patterns, some treated
effluent, diluted with stream flow, may reach Hamlin Slough during the rainy
season and ultimately reach Butte Creek near Durham.

Over a period of a year or so, stabilized solids (sludge) arising from sept-
age, solids in the influent wastewater, sludge from the adsorption clarifier
and pressure filter backwashes, and microorganisms grown in the treatment
process will build up on the bottom of the aerated lagoon that has been in
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Kennedy/Jenks/Chilton
TABLE 5-1

CONSTRUCTION COST OF RECOMMENDED TREATMENT FACILITIES
Initial Increment Construction

Item ‘ Quant. Unit Unit $ Extension ($K)

Treatment Ponds and aerators

Clearing 9 AC 3,500 32
Earthwork 90,750 cy 10 908
Lining 375,705 SF 1 188
Decant Structures 2 EA 10,000 20
Aerators, 20 Hp 9 EA 20,000 180
Misc. piping and valves 6 EA 4,000 24
Fencing and misc. site work 1 LS 100,000 100
Elec. service and switchgear 1 LS 40,000 40
Headworks with screening 1 LS 180,000 180
Telephone service 1 LS 4,000 4
Alarm dialer 1 Ls 10,000 10
Elec. service to site 1 LS 25,000 25
Laboratory/0ffice Building 1,500 SF 100 150
Potable water service 1 LS 10,000 10
Emergency generator & ATS 1 LS 120,000 120
Subtotal 1,990
Advanced Treatment and Disinfection

Adsorption clarifier 1 EA 110,000 110
Filtration system 1 EA 110,000 110
Coagulant feed system 1 LS 10,000 10
Hypochlorite feed w/mixer 1 LS 44,000 44
Mudwell and sludge trans. pump 1 LS 20,000 20
1280 SF bldg w/ HVAC, site work 1 LS 200,000 200
Chlorine contact pipe 335 LF 188 63
Valves at chlorine contact 2 EA 6,250 13
InTet and outlet concrete 1 LS 20,000 20
Subtotal 589
GRAND TOTAL 2,579
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TABLE 5-2

CONSTRUCTION COST OF RECOMMENDED TREATMENT FACILITIES
Future Increment Construction

Item Quant. Unit Unit $ Extension ($K)

Treatment Ponds and aerators

Clearing 3 AC 3,500 11
Earthwork 30,250 cy 10 303
Lining 125,235  SF 1 63
Aerators, 20 Hp 9 EA 20,000 180
Misc. piping and valves 2 EA 4,000 8
Subtotal 564

Advanced Treatment and Disinfection

Adsorption clarifier 1 EA 110,000 110
Filtration system 1 EA 110,000 110
Coagulant feed system 1 LS 10,000 10
Hypochlorite feed w/mixer 1 LS 44,000 44
Mudwell and sludge trans. pump 1 LS 20,000 20
1280 SF bldg w/ HVAC, site work 1 LS 200,000 200
Chlorine contact pipe 335 LF 188 63
Valves at chlorine contact 2 EA 6.250 13
Inlet and outlet concrete 1 LS 20,000 20
Subtotal 589
GRAND TOTAL 1,153
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service. At the beginning of a dry season of the year, the wastewater will be
directed to another lagoon and the sludge in the formerly operating lagoon
allowed to dry. Depending on availability of disposal sites, the dried, sta-
bilized sludge will be disposed of in one of the following ways:

0 Co-compost with lawn and tree trimmings; haul off-site for agricultural
or municipal soil amendment. Figure 5-1 indicates an area of 15 to 20
acres on the E11iot Spring site suitable for a composting operation.

0 Haul semi-Tiquid sludge offsite for agricultural soil amendment.
0 Haul semi-solid sludge offsite for agricultural soil amendment.
0 Haul dried sludge to landfill for use as daily cover material.

It is highly probable that the stabilized sludge will be accepted for soil
amendment by area farmers or on the McKnight Ranch property. In the event
that land application does not develop, the dried sludge can be hauled to an
area landfill. The sludge is not expected to be classified as a toxic or
hazardous waste because of its origin from domestic wastewater.

Operation and maintenance costs and allowance for replacement and operating
reserves are shown in Table 5-3.

The operating costs for sludge hauling and disposal could be as much as $170
per ton of dried solids, or over $45,000 per year. The cost could be much
lTower if the sludge is dried and hauled to a landfill, or if the sludge is co-
composted with yard waste and sold as a soil amendment. Pending further study
of yard waste management and sludge disposal and marketing options, the cost
for sludge disposal is not included in Table 5-3.

Reserves for construction of the future treatment plant capacity expansion are
not included in Table 5-3. They are planned to be allocated from a portion of
the connection fees collected from properties connecting to the system in the
future. See Chapter 7 for a projection of this reserve account.
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O&M AND RESERVE FUND ANNUAL EXPENDITURE PROJECTION

Recommended Project

Item

Cost, $K/year

Collection system 0&M (See Table 3-2)

Secondary Treatment labor
($210/mgal x 0.85x365 mgal/yr)

Secondary Treatment Power
Secondary Treatment Chemicals
Advanced Treatment

Administration

Replacement and Operating Reserves

TOTAL

5-6

78

65

100

76
105
140

568
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CHAPTER 6
FINANCING AND PROGRAM IMPLEMENTATION

INTRODUCTION

This Chapter describes various ways available to the Town to finance and
implement the design, construction and long-term operation and mainte-
nance (including ultimate replacement) of the project described in
Chapter 5. Several possible sources of funds are described, along with
the procedures necessary to follow in order to obtain such funds. The
elements of the detailed design process and organizational requirements
for system operation and maintenance are described as well.

AVAILABLE FINANCING MECHANISMS

A number of methods of financing sewer system improvements may be
adopted to meet the needs of the Town of Paradise. These include
special assessment proceedings, as well as sale of connection rights
(Escondido Plan), Mello-Roos Community Facilities Act of 1982,
Certificates of Participation, reimbursement agreements, the use of
accumulated reserves ("pay-as-you-go"), general obligation bonds (Prop.
46 at 3 June 1986 election reinstated G.0. bonds), Water Reclamation
Loan, or some combination of these mechanisms. Some of these methods
will prove more adaptable to the Town's needs than others, but all are
described in this section.

Special Assessment Proceedings

The basic premise of the special assessment is that properties should be
assessed for the costs of public improvements in proportion to the
specific benefit which each property receives from the improvements.
Historically, benefit for wastewater improvements has been allocated to
any one or a combination of several attributes of a parcel and its
improvements, including parcel area, front footage, and the amount and
strength of wastewater discharged to the system. The allocation is
usually made by assigning the cost of a major element of the system in a
rational manner to a parcel attribute.

The following is an example of an allocation method currently in use for
a large special assessment district funding a complete wastewater
system. In this district, parcels are assessed for service sewer stubs,
front footage, parcel area, and wastewater quantity. The stub charge is
assessed for each service sewer stubbed out to a parcel. Normally a
parcel requires only one stub, but for some large parcels containing
several businesses, several stubs may be necessary. The assessments
collected from this source pay for the service sewers up to the property
line. The front footage charge is assessed at a rate per lineal foot of
frontaye on a street where a small-diameter (6" or 8") collector sewer
is laid. The assessments collected from this source are allocated to
the cost of the collector sewers, on the basis that the length of
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collector sewer is roughly proportional to the front footage of parcels
to be served. The area charge is assessed at a rate per unit of parcel
area. The assessments collected from this source are allocated to the
cost of larger-diameter (10" and greater) trunk and interceptor sewers,
on the basis that the interceptors are designed for the ultimate devel-
opment population of the area served, and vacant property which could be
developed should pay some of the cost of these oversized sewers.
Finally, the capacity charge is assessed at a rate per Equivalent Dwell-
ing Unit of wastewater flow and strength. The assessments collected
from this source pay for the treatment and disposal facilities including
sludge disposal, on the basis that the size of these facilities is pro-
portional to the amount of wastewater and sludge treated.

Special assessment proceedings are utilized for facilities which are
clearly of local benefit, not of general benefit to the entire Town. As
a part of a project, the "buy-in" costs for sewer service or fees can be
assessed and financed. The sewer connection fees are transmitted and
accumulated by the operating public agency.

Unless the assessments are quite small, provision is usually made in the
assessment proceedings for bonds issued to represent the assessments.
This gives the property owners the opportunity to pay the assessments in
installments, rather than in a lump sum, with interest at a tax-exempt
rate. Although the Town conducting the assessment proceedings issues
the bonds on behalf of the assessed properties, the bonds are not a debt
of the Town.

Accordingly, there are laws both for setting forth procedures for levy-
ing assessments and constructing the improvements and 1aws providing for
the issuance of bonds. A brief description of the procedural acts fol-
lows. Appendix B presents answers to common questions raised regarding
special assessment districts.

Municipal Improvement Act of 1913. This Act provides for the formation
of an assessment district, the levy of an assessment and the creation of
a lien against property. The proceedings under the 1913 Act are ini-
tiated by a resolution of intention. The resolution may be initiated
either by petition of affected property owners or by the Town Council.
No election is required. The resolution calls for the preparation of an
engineer's report which contains plans and specifications, a cost esti-
mate, a diagram showing the properties to be assessed and the proposed
improvements, and a 1ist of proposed assessments. If the engineer's
report is acceptable, the Town Council adopts a resolution approving the
report and setting the time and place for a public hearing.

Notice of the hearing must be published, posted, and mailed to all
owners of property to be assessed. The notice shows the amount proposed
to be assessed against the individual property. Usually construction
bids are received prior to the time of the hearing. If the bids are
below the estimates contained in the engineer's report, the assessment
may be reduced at the time of the hearing. If there is no majority pro-
test or if the protest is overruled, the assessments may be confirmed
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and recorded. Property owners then have 30 days to pay their assess-
ments, following which bonds may be issued under provisions of the
Improvement Bond Act of 1915 to represent the unpaid assessments. Other
than the provision for assessment protests, there is no requirement for
an election to form the district and confirm the assessments.

Improvement Bond Act of 1915. Under the 1915 Act, all of the assess-
ments are pooled and an issue of bonds representing all of the assess-
ments is sold. Funds to pay bond interest and principal are derived by
adding an amount equal to the pro-rata share of annual bond service
requirements to the property tax bill for each property against which
there is an unpaid assessment. The unpaid assessments, together with
interest due, are collected in annual installments in the same manner as
general real property taxes are collected. Assessments also receive the
same treatment as general taxes with regard to the time allotted before
payments due become delinquent and the penalties which are imposed. The
properties upon which the assessments were levied are subject to the
same provisions for sale and redemption as are properties for nonpayment
of general taxes.

In the event of a delinquency in the payment of any installment of the
assessments, there is a mandatory duty on the part of the Town to be the
purchaser of property upon which the installment of the assessment is
delinquent. There exists a contingent 1iability to pay and transfer
from Town's surplus funds, if available, into the Redemption Fund the
amount of the delinquent assessment installment. The Town is also
obligated to pay and transfer from surplus funds, if available, into the
Redemption Fund, the amount of any future delinquent assessment and
interest installments on the property, pending redemptions.

To further secure the bonds, the issuing agency creates from bond pro-
ceeds a Special Reserve Fund to provide available funds from which the
Town can make payments of the amount of delinquent assessments. The
Reserve Fund is held by the issuer as a separate trust account, and an
amount equal to 10 percent of the bonds issued is typically deposited
into the fund. A program funded by $10 million of State general obliga-
tion bonds is planned for implementation in 1989 to assist local govern-
ments in satisfying the bond reserve requirements. The Town may be able
to arrange for this, eliminating the requirement for the Special Reserve
Fund.,

In the event of delinquency in the payment of any installment of an
unpaid assessment, the Town adopts an ordinance to commence institution
of a court action to foreclose the lien of such unpaid assessment. In
such action, the real property subject to the unpaid assessment may be
sold at judicial foreclosure sale. Upon such sale, the right of redemp-
tion is limited to one year from the date of sale, as distinguised from
the five-year redemption period in the event of a tax sale.

Bond principal is payable each year, commencing not less than ten months

after the date of the bonds. The principal may be repaid in up to 25
annual installments. The current market has accepted 1915 Act bonds
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payable over 20 years, although a shorter maturity schedule may result
in lower interest rates. There are no provisions in the 1915 Act
regarding the amount of bond principal which must be repaid each year.
Accordingly, it is possible to provide a maturity schedule which results
in equal annual debt service (principal and interest). Bond interest is
payable semi-annually, commencing on the date which falls six months
before the first principal payment date. The maximum interest is 12
percent; however, there is no limitation on the amount of discount.

Escondido Plan

The Escondido Plan is based upon a program which offers for sale for a
limited period (two months) new sewer connection rights to a proposed
expanded system capable of serving the "subscribed to" additional devel-
opments. The City would legally notify by mail, advertise in local
newspapers, and alert through utility billings all property owners "of
record" located within the sewer service area. During a specific period
(two months), sewer connection rights will be for sale at a specific
price. Consequences of not participating during this subscription
period will be explained, including the possible inability to obtain
building permits for a five-to-ten year period until a subsequent sale
of sewer rights is conducted. Sewer connection rights would be sold
under various programs, all resulting in a guarantee to the Town of
immediately available funds to undertake the projects.

Mello-Roos Community Facilities Act of 1982

The Town can consider conducting proceedings under provisions of the
Mello-Roos Community Facilities Act of 1982. Mello-Roos proceedings can
be used to provide any kind of facilities with a useful 1ife of five
years or longer which the Town is authorized by law to construct, own,
or operate and which are made necessary by development. They cannot
replace, (although they could upgrade) existing facilities. Services
which may be supplied through the Act are more narrowly defined, but
include sewer services, including operation and maintenance of systems.
If the Town wishes to proceed with Mello-Roos, and wishes to sell bonds
in the proceedings, it begins by passing two resolutions.

The Resolution of Intention must include the following items:

o Statement that a community facilities district is proposed and
describe its boundaries.

0 Statement of the name proposed as "Community Facilities District

No. "

0o Description of the proposed facilities and services.

o Statement that a special tax is to be levied and description of
the method of apportionment;
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o Conclusion that the proposed facilities and services are neces-
sary;

0 A public hearing scheduled 30 to 60 days hence.

The Council also passes a Resolution to Incur Bonded Indebtedness which
indicates:

0 Necessity for the bonded indebtedness.
0 Purpose of the debt.
0 Amount of the debt.

o Time and place for hearing on the question of incurring bonded
indebtedness.

Notice of both hearings is published. At the hearings, interested per-
sons may appear and protest any aspect of the Resolution of Intention.
Written protests by the owners of fifty percent or more of the land area
require abandonment of the proceedings as do protests by fifty percent
of the registered voters in the district.

If, at the close of the hearing, the legislative body decides to go for-
ward, it will pass a Resolution of Formation which will be, in essence,
the charter of the Community Facilities District. It would also pass a
Resolution of Necessity to Incur Bonded Indebtedness. Both resolutions
must be submitted to the voters, and both must receive a two-thirds
positive vote to be approved.

The law permits the two issues to be combined in a single ballot mea-
sure, and also permits the establishment of the appropriations limit
(although it requires only a majority vote) to be combined in the same
ballot measure.

Following a favorable vote, the legislative body could levy the special
tax, to the extent authorized by the Resolution of Formation, by ordi-
nance. The legislative body may also then provide for the form, execu-
tion, and issuance of bonds. The special tax is enforced in the same
way that property taxes are enforced, although the legislative body will
also have the remedy of foreclosure and can covenant with the bond-
holders to pursue that remedy upon reasonable terms.

This mechanism has been primarily used in support of new large develop-
ments (subdivisions) with limited (few) ownerships. The special tax and
basis of levy (dwelling units - area) can be developed, which is accept-
able to the limited landowners. This can result in favorable special
tax and bond measure votes,
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Certificates of Participation

Certificates of Participation, or COP's, are presently being used to
finance a variety of projects. With a certificate of participation, the
public entity is not the immediate owner of the facility, but rather
becomes the lessee. Another public or private entity may be identified
to function as the lessor. The lessor will arrange the financing and
construction of the project and then lease it to the Town. The govern-
mental unit (such as the Town) which proposes to occupy or to use the
facility initiates the process by agreeing in principle to enter into a
contract to lease certain specified property (either real or personal)
from the lessor. The contract provides the terms and circumstances
under which the purchase is divided into periodic installment payments.
The payments will include an interest component which may be made
annually, semi-annually, or more frequently. To finance the lease, the
lessor may then assign to a third party (trustee) its right to receive
the installment payments, and the trustee, in turn, provides the financ-
ing. The trustee then cares the lease into smaller interests (repre-
sented by the certificates) which are underwritten by investment bankers
and sold to investors. The certificates of participation represent (or
certify) each investor's percentage ownership in the lease and the
entitlement to receive his/her respective portion of principal and
interest payments, Most frequently, certificates are issued in $5,000
denominations. The public agency (lessee) is obligated under the agree-
ment to make lease payments from lawfully available annua} appropria-
tions. Neither the full faith and credit nor taxing power of the lessee
is pledged; however, the lease agreement provides in its annual budget.
If the Town is to consider and become a lessee under this type of
financing, it must address the source and flow of annual revenues to
make rental payments.

Installments due under a lease for sewer system improvements might be
payable solely from connection charges. Investors are reluctant to
participate in financings secured solely by projected future growth and
collection of connection fees.

Reimbursement Agreements

Reimbursement agreements are similar to purchase contracts and have been
extensively utilized by public agencies and by privately-owned utilities
under Rule 15 of the State of California Public Utilities Commission.

The landowner requiring service agrees to advance costs toward and to
assist in the construction (to acceptable standards) of projects which
are completed, conveyed or dedicated to the operating public entity.

The dedicator (developer) is reimbursed through a surcharge on the basic
sewer fees levied, by the owner/operator of the utility, against initial
and future customers as they obtain benefit from the constructed ele-
ments. Agreements include provisions that a percent of fees from future
consumers is reimbursed over a maximum period, or a credit can be given
to future sewer changes.
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Use of Accumulated Revenues

The Town can consider following the practice of financing sewer
improvements from accumulated surplus revenues as well as from developer
advances.

1933 Act and 1941 Act Revenue Bonds

Revenue bonds, issued under the Revenue Acts of 1933 or 1941, are
designated to finance facilities which provide benefits to a group of
readily identifiable users. Debt service payments are met from charges
placed exclusively on the users of the public enterprise. User charges
may include service charges, tolls, connection fees, stand-by charges,
admission fees, leases, and rents.

The Sewer Revenue Bond Act of 1933 contained in Chapter 5, commencing
with Section 4950 of Part 3 of Division 5 of the Health and Safety Code,
allows for financing of sewerage projects. These issues do not need
voter approval unless 15% of the property owners or registered voters
petition an election.

The Revenue Act of 1941 found in Chapter 6, commencing with Section
54300, of Part 1, Division 2, Title 5 of the Government Code, may also
be used to finance sewerage systems, but needs a simple majority vote in
favor of a bond measure to authorize issuance of securities.

Security on revenue bonds is provided in four ways:

(1) The coverage ratio of pledged net revenues to annual debt ser-
vice requirements. An acceptable coverage ratio is usually 1.25
to 1.50 times the annual debt service; however, this may vary by
type of issue and historical record of the issuer.

(2) Establishment and maintenance of a reserve fund equal to average
or maximum annual debt service, but not to exceed 15% of the
bond proceeds.

(3) Additional covenants required of the issuer as listed below:

0 Acquisition, construction, and completion of the project in a
timely manner.

o Efficient operation of the project and prescription and
collection of adequate service charges.

0 Proper maintenance of the project.

0 Collection and holding of project revenues in trust as trust
funds.

0 Prompt payment of bonds and interest.
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0 Prompt payment of all claims and encumbrances. .
0 No provision of free public service.

0 Deny permission of competing projects.

o Customary insurance must be current.

0 Securance of suitable fidelity bonds.

o Employment of a reputable consulting engineer.

0 Employment of a certified public accountant to make annual
audits and reports.

0 Permission granted to bondholders to inspect accounts and
records and be provided with reports.

(4) The revenue bonds may be guaranteed by the State government. A
program funded by $10 million of State general obligation bonds
is planned for implementation in 1989 for guarantee of local
revenue bond issues for wastewater system construction and
improvement.

Additional revenue bonds may be issued provided an earnings test is met,
i.e., pledged net revenues shall be sufficient to provide coverage of
debt service on all outstanding revenue bonds plus the additional
revenue bonds to be issued. The existing sewer bond indenture must be
reviewed by counsel to identify issuance of additional Sewer Revenue
Bonds.

State Loan Programs

Loan funds are available at one half the current State General Obliga-
tion Bond interest rate, or about 4% currently, to finance wastewater
systems and reclamation facilities. The State Water Resources Control
Board, Division of Loans and Grants, administers these loans. The
wastewater system loans are made to public agencies with a demonstrated
pollution problem and who are on the state priority list. The Town of
Paradise is not now on this priority 1ist, and is not currently eligible
to receive a wastewater system loan. Loans for water reclamation
facilities up to $5 million are available from a $30 million bond issue
passed at the 1988 general election. The loans are available to public
utilities for construction of reclamation facilities which can be shown
to be cost-effective relative to other disposal options not involving
reclamation. A cost-effectiveness analysis must be presented with the
loan application, along with letters of intent from reclaimed water
users showing that the reclaimed water will be put to beneficial use on
a long-term basis. It will be possible for the Town to apply for a
water reclamation loan for the advanced treatment facilities at the
proposed Elliot Spring treatment plant site,
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RECOMMENDED FINANCING MECHANISM

Because of the unavailability of significant amounts of grants and loans
at the present time, and the lack of any accumulated revenues designated
for wastewater, it will be necessary to consider other financing
methods. It is the recommendation of the financial consultant that
issuance of 1915 Act assessment bonds under the procedures of the 1913
Municipal Improvement Act is the most straightforward method of financ-
ing the proposed improvements. Although a Water Reclamation Loan may be
available for the proposed advanced treatment facility, its cost is a
small percentage of the total. In order to simplify and expedite the
funding arrangements, it is not expected that the Town will apply for a
Water Reclamation Loan at this time.

In calculating assessments, allocation of the capital costs of the
recommended project to parcel attributes must be done considering the
relative costs of the various capital elements, the relative aggregate
amounts of the various parcel attributes, and the potential effects on
parcel owners, especially the effect on the rate of development of
vacant parcels. A trial method involving assessments on front footage,
parcel area, and EDU's was rejected because of the relatively large
assessment calculated for larger parcels and vacant parcels. It was
considered that owners of such parcels would feel pressure to develop in
order to realize enough income to pay the sewer assessments, and that
such development may not be consistent with the Town's development plan-
ning. Rather, it was considered that an assessment based solely on
EDU's, unless the amount calculated was inordinately large, would be
most equitable. Therefore, initial assessments on the property in the
District are planned to be made on a per-EDU basis, with the total
assessment lien large enough to cover all anticipated costs of the first
increment. Cost estimates at this stage are not based on any detailed
design, and are inflated to cover possible construction cost increases
between the time of the estimate and the receipt of construction bids.

The need for funds occurs in three stages: (1) Design of the initial
increment of facility construction, (2) actual construction of the first
increment, and (3) future design and construction of the second incre-
ment when the capacity of the first-increment treatment facilities is
reached.

To fund the first two stages, two series of assessment bonds are recom-
mended to be issued. Series A bonds will fund pre-design, detailed
design, and right-of-way acquisition activities up to receipt of con-
struction bids. Series B bonds will be issued in an amount necessary
only to cover the construction bid amount, construction management ser-
vices, and Town staff project management functions through the construc-
tion period.

It is recommended that the bond debt service be collected partly as an
assessment on the property tax roll, and partly from an allocation of
future connection charge receipts. This will have the effect of shift-
ing some of the burden of payment for currently oversized facilities to
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future users. The amount required for operation and maintenance will be
collected from those parcels connected to the sewer as a monthly sewer
service charge. See Chapter 7 for projections of the amount of assess-
ment and sewer service charge per EDU.

Design and construction of the future treatment plant expansion is
planned to be funded from revenue accumulated from future connection

fees. See Chapter 7.
PROPOSED STAFFING PLAN

Operation and maintenance costs for the collection system and treatment
plant are presented in Chapters 3, 4, and 5.

The collection system will require 1.5 full-time equivalent personnel
for sewer cleaning, pump station preventive and corrective maintenance,
and individual sewage pump maintenance.

The treatment and sludge stabilization facilities operation and mainte-
nance will require a half time laboratory technician, a chief operator
and an assistant operator, for a staffing level of 2.5 full time equiva-
lents.

Administration of the sewer utility (including an on-site maintenance
district if implemented) is estimated to require a superintendent and a
clerical assistant for a total of two full-time equivalents,

The sewer utility will also require accounting for the recovery of
bonded indebtedness on the tax roll, and customer recordkeeping includ-
ing billing and accounting for septage tipping fees and monthly sewer
service charges. These functions could either be performed by the
Town's financial services department with appropriate addition of staff,
or contracted out.

Total staffing for the sewer utility is estimated at 6 full-time equiva-
lent personnel. Part-time assignments of several persons will be
required to fill these positions in a manner providing the required
on-call availability to meet emergency needs.

It is proposed that the sewer utility be run as a component of the
Department of Public Works because of the relatively small number of
personnel required, the ease of coordination with other functions of the
Department, and efficiency in personnel administration and coordination
of assignments. In addition, it will be possible to utilize the sewer
utility personnel to help staff the On-Site Systems Management District
planned for the remainder of the area in the Town outside the proposed
Special Assessment District.
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CHAPTER 7
ASSESSMENT SPREAD AND MONTHLY USER CHARGES

In this Chapter, the capital elements of the proposed construction, and
operation and maintenance projections, are presented to form the basis for:
(1) initial assessments to fund design and construction of the initial
increment of construction by means of an assessment bond, (2) connection
charges for future connections to the facilities to fund the future increment
of construction and assist in meeting the bond debt service, and (3) the
charge to be made for septage accepted at the proposed El1liot Spring
Wastewater Treatment Plant.

Table 7-1 presents the initial increment and future increment capital expend-
itures estimated at this time for the project.

To the estimated construction costs presented in Chapters 3 and 5 for the
collection and treatment elements of the project are added 20 percent each for
construction contingency and engineering through completion of construction,
and 5 percent for administrative and project management effort by Town staff.
The expenses and reserves associated with issuance of the assessment bonds are
estimated at 15.6 percent of the construction cost with contingency, engineer-
ing, and administration included.

Table 7-2 presents an analysis of charges to be made to various classes of
users, including septage discharges, assuming the wastewater flow and strength
values presented in Chapter 2 for the existing uses in the proposed district.
Unit rates for recovery of debt service and operation and maintenance expenses
were developed using the procedures established by the federal Environmental
Protection Agency for wastewater system revenue programs. It was assumed that
the treatment plant debt and 0&M (except for advanced treatment) are allocable
equally to flow, BOD loading rate, and suspended solids (SS) loading rate, and
that all other cost elements are allocable only to flow. The flow values
listed for all user groups except Septage and Future Capacity include an
allowance for infiltration/inflow.

With the projected annual septage revenue of approximately $80,000 as
indicated in Table 7-2, and assuming 2 million gallons per year of septage
received, the septage tipping fee calculates to a 1ittle over 3.5 cents per
gallon. For comparison, 3.5 cents per gallon is the rate planned to be
charged by the City of Chico when septage is received at their wastewater
treatment plant in the future.

The total for operation and maintenance is estimated at $568,000 per year. See
Table 5-3. Of this amount, $80,000 is expected to be collected as tipping
fees from septage haulers, leaving $488,000 to be collected from connected
services via a monthly sewer service charge. Based on an initial number of
3,000 EDU's as estimated in Chapter 2, the initial sewer service charge is
expected to be set at approximately $13.50 per month per EDU. If all 1,400
additional EDU's connect in a ten to twelve year period as expected, the sewer
service charge may be able to be reduced to a little as $9.25 per month per
EDU with 4,400 EDU's connected. See Table 7-3.
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Debt service on the bonds is estimated at $1,517,500 per year. Over two
thirds of this will be collected on the tax roll from parcel owners included
in the initial assessment spread at an estimated rate of $30.50 per month per
EDU payable over a 20 year period, and the remainder is expected to be alloca-
ted from future connection charge receipts as indicated in Table 7-3.

Calculation of Debt Service and Sewer Service Charges

Table 7-3 shows the sewer service charge necessary to satisfy debt service and
O&M obligations assuming the values shown for the number of initial connec-

tions, the rate of future connections, and the reserve account for the future
treatment plant capacity expansion funded from a portion of the future connec-
tion charge receipts. Also indicated is a trial value of assessment to be

actually placed initially on the assumed 3,000 EDU's connecting at the beginn-
ing of the project, and the estimated connection charge for future connectors.

The initial assessment is expected to be levied in two phases, the first levy
made to satisfy debt service on approximately $2 million of Series A assess-
ment bonds to pay for engineering design and right-of-way acquisition activi-
ties up until receipt of construction bids, and the second levy made to satis-
fy debt service on approximately $12.5 million of Series B assessment bonds to
pay for construction and construction management activities. See Chapter 6.
Assuming that the bonds are amortized over a 20 year period as currently ex-
pected, the charges to initially-connecting properties would be reduced at the
end of 20 years to a monthly amount necessary to fund the O&M and system re-
placement reserve requirements existing at that time.

To the initial assessment or connection charge must be added the out-of-pocket
costs necessary to abandon any existing septic tank and connect to the service
sewer (usually terminated at the property line). It should be pointed out, as
well, that the future connection charge is due as a lump sum at the time of
connection, and cannot be financed through the initial series of assessment

bonds.

Grant or loan programs, such as federal Economic Development Administration
grants, federal Community Development Block Grants, and state Rural Renais-
sance grants, may be available to help certain individual parcel owners with
connection charges, out-of-pocket expenses, and a portion of the monthly sewer
service charge.
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NICHOLAS F. BONSIGNORE, C.E.

JAMES C. HANSON
CONSULTING GIVIL ENGINEER
A CORPORATION
444 NORTH THIRD STREET, SUITE 400

AREA COOE 916
TELEPHONE 448-2821

HENBY.S, MATSUNAGS SACRAMENTO, CALIFORNIA 85814 — FACSIMILE 448-4736
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By o7

November 28, 1988

Mr. Russel Sanchez Adams
Kennedy/Jenks/Chilton
Consulting Engineers

3336 Bradshaw Road, Suite 320
Sacramento, CA 95827

Re: Town of Paradise Wastewater Effluent Storage Reservoir
and Treatment Pond Site - Reconnaissance Evaluation

Dear Mr. Adams:

Pursuant to our letter of agreement dated April 25, 1988 we have
completed a reconnaissance level evaluation and construction cost
estimate for the referenced project. Included herein is a discussion of
site selection, preliminary site exploration and design consideratioms,
and construction cost estimates pertaining to the effluent storage
reservoir. In addition, a brief discussion of the suitability of the
proposed treatment pond site near Elliot Spring is provided. The
information and conclusions contained herein should be counsidered as very
preliminary and adequate for general planning purposes only. Should the
Town of Paradise elect to proceed with the proposed project, a more
detailed evaluation of the effluent storage dam and reservoir site and
treatment pond feasibility should be initiated at the earliest possible
stage in the process.

WASTEWATER EFFLUENT STORAGE RESERVOIR

Initially it was our understanding that the Town was negotiating with
property owners along Pentz Road east of Highway 99 for possible
wastewater effluent storage and disposal facility sites. Early in the
site selection stage, several sites in the vicinity of Cory Canyon were
under consideration, however, as other elements of the project became
better defined, we were directed by Kennedy/Jenks/Chilton (KJC) to
evaluate potential reservoir sites on the Horning Property (formerly the
McKnight Ranch) near the intersection of Neal Road and Highway 99. KJC

1551L



To: Mr. Russel Sanchez Adams
November 28, 1988
Page 2

further indicated that the ultimate design wastewater storage requirement
would be approximately 1050 acre-feet for the period of November through
May. To this value was to be added sufficient storage volume to impound
rainfall and runoff from the 100-year annual precipitation for the same
period. It is our understanding that the peak storage volume would be
required in the month of May, since subsequent effluent inflow and runoff
would be directed to disposal by irrigation on the Horning property.
Further, the contemplated irrigation requirement would utilize the entire
reservoir volume during the irrigation season. Accordingly, we assumed
that the reservoir would be empty at the end of each irrigation season
and, therefore, we included no provisions for carryover storage.

The precipitation characteristics of the area were based on
climatological information analyzed and provided by KJC. The storage
volume required to accommodate the runoff from rainfall on the reservolr
and tributary drainage area was based on the 100-year precipitation for
the period November thru May, estimated at about 66 inches. It was
assumed that the resulting runoff was 100% on the reservoir area and 85%
on the tributary drainage above reservoir high water. An allowance of
about 21 inches was made for evaporation from the maximum reservoir
surface for the same period of November through May.

Inspection of United States Geological Survey 7-1/2' quadrangle maps
indicated three possible sites for the effluent storage reservoir in the
Neal Road vicinity (see Figure 1). Of these, the Neal Road #2 site was
selected for further evaluation based on its proximity to Neal Road and
the fact that it is higher in elevation than the other two, thus making
it more desirable for gravity irrigation deliveries. It is suggested,
however, that consideration be given to the Neal Road #1 and #3 sites in
future studies as both of these sites require less earthwork for
embankment construction. The Neal Road #2 site has a tributary drainage
area of about 250 acres (including the reservoir area). Based on the
rainfall and runoff characteristics previously discussed, it was
determined that the total storage requirement at this site would be about
2170 acre-feet. The rainfall runoff contribution to the total storage
requirement could be significantly reduced by the construction of ditches
to intercept and convey tributary runoff around the reservoir. For
purposes of this study, however, it was assumed that the reservoir would

store the entire runoff.

The maximum storage volume of 2170 acre—feet at the Neal Road #2
location requires a dam about 88' in height having a crest length of
about 1300'. Based on this height and storage volume, the dam would fall
under jurisdiction of the State Department of Water Resources, Division

1551L
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Tot Mr. Russel Sanchez Adams
November 28, 1988
Page 3

of Safety of Dams (DSOD). The State requires submission and approval of
construction plans and specifications supported by detailed site—-specific
geotechnical information prior to issuance of approvals to proceed with
construction. During construction the dam would be further subject to
periodic inspections by DSOD engineers.

On November 9, 1988, Nick Bonsignore of my staff and Charles Van
Alstine, Registered Engineering Geologist, conducted a preliminary field
investigation of the Neal Road #2 site. This investigation included use
of a D-8 bulldozer equipped with 2' rippers for exploration purposes.
The details of this preliminary field investigation are provided in
Mr. Van Alstine's memorandum dated November 9, 1988 and appended hereto
as Attachment #1. Generally speaking, the site is characterized by a
rather thin soil layer overlying relatively hard sandstone that appears
to be rippable to a depth of several feet and possibly deeper. Very hard
volcanic "cap rock” layers are exposed at upper elevations within the
proposed reservoir area.

Due to the limited availability of fine—grained soils in the general
area, we anticipate that a zoned embankment design with a central core
will be required (see Figure 2). The primary elements of the design
include a core zone comprised of low permeability fine-grained materials,
upstream and downstream shell zones comprised of random rockier
materials, and an internal chimney/foundation drain zone composed of
imported processed sands and gravels. The preliminary design shown
should be considered as conceptual and to be used for estimating purposes
only. Although we believe the final design would include at least the
three zones indicated, their configuration could be considerably
different based on the final evaluation of material availability,
strength parameters, internal hydraulic characteristics of the proposed
zonal materials, and the possible phasing of the embankment
construction. Materials for the embankment construction would come
primarily from within the reservoir area, however, preliminary
calculations indicate that much of the core zone material would have to
be obtained from sources outside the reservoir area. Assuming a 1 foot
depth of available topsoil, the affected area could be as much as 70 or
80 acres. It is believed that most, if not all, of the random zone
materials can be obtained from within the reservoir area, however, deeper
excavations (3' to 5') outside of the reservoir encompassing perhaps 5 to
10 acres may be required. Select drain materials would necessarily be
obtained from commercial suppliers in the general area. Preliminary
observations indicate that suitable embankment foundation can be obtained
on hard volcanic rock at very shallow depths. We therefore do not
anticipate any unusual or extraordinary foundation treatment measures. A
nominal core trench is shown which would provide positive underseepage
control. -

15514,
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The outlet conduit diameter has been sized at 30" in accordance with
DSOD requirements that it be capable of draining at lease one-half the
storage volume in 7 days. The outlet has been located very near the
bottom of the reservoir to allow full utilization of the reservoir
volume. We anticipate that the outlet would be a cast-in-place
reinforced concrete conduit with a heavy-duty hydraulically controlled
slide gate at the upstream end.

Cost estimates based on this preliminary design are shown on Table 1
and are predicated on prices considered to be applicable during 1988.
Such costs include allowances for contingencies, engineering, design,
supervision, inspection, and administration of contracts. Cost data used
were obtained from product manufacturers and installers, construction
firms, standard cost estimating guide publications, and from comparison
with similar projects.

Based on some very general assumptions, we have estimated the amount
of water necessary for embankment construction to be about 80 acre-feet.
The owner of the property, Mr. Chuck Horning, has indicated that three
large production wells exist on the ranch, one of which was recently
tested at 1830 gpm. This production rate would be adequate for
construction water requirements. The estimated cost of pumping the
required volume of construction water has been included in Table 1.

TREATMENT PONDS SITE

Our field exploration of November 9, 1988 included site evaluation
and backhoe test pits at the proposed treatment pond site near Elliot
Spring (see Figure 1). Observations are summarized in Mr. Van Alstine's
memorandum dated November 9, 1988 (Attachment 2). Very generally, this
site is characterized by very hard volcanic agglomerate cap rock overlain
by a thin layer of fine-grain soils. It is our opinion that the
construction of cut-and-fill ponds as presently anticipated would be very
difficult and relatively expensive. Such construction would require
judicious excavation, stockpiling and placement of locally available
fine-grained materials, and further would probably require use of very
heavy-duty earthwork equipment for ripping and excavating the harder rock.

It is suggested that further study of this site include consideration
of constructing a series of small non—-jurisdictional dams across the
existing draws which would create the necessary pond volume. This would
probably require less earthwork than the presently contemplated design.
Further subsurface exploration of this site is necessary and will require
the use of a large bulldozer with a ripper. You should also be aware

1551L
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that a buried gas line traverses the site adjacent to the existing
northeast-to-southwest trending dirt road (see Figure 1).

We trust that the foregoing discussion satisfies your requirements at
this time. We would be pleased to continue our services on this project
as the need arises. Please call if you have questions or require
additional informatiom.

ery truly yours,

o i

James C. Hanson
Consulting Civil Engineer

1le
Enclosures

cc: Charles Van Alstine

1551L
JAMES C. HANSON

CONSULTING CIVIL ENGINEER
A CORPORATION



THM * LSDMMOL

"HONVY DNINHOH HHL NO (HALVOOT STTAM ONILSIXHE Woud ONIdWNd 40 LS0D GELVHILSE €>

"SHOUNOS HLIS-NO HWOMA ATEVIIVAY QEWASSY STVIMALYH 2 HNOZ dNY T ENOZ 2>
"SHOHNOS TVIDYAWHOD ALIS-440 WOHd

TENIVIHO TIAVYD ANV ANVS JASSIOONd Hd OL (AWNSSY STVIHHLYH NIV 1>

TVIOL
00€ ‘g2 HEd SWVQ J0 ALEIVS 4O NOISIAIQ
008 '¥28'¢ Tvi0olans
006 ‘86¥% %ST ® NOILVHISINIWAY B DNINTANIONE
006 ‘SZE ‘E LS00 NOILONYLSNOD LOTUIA TVIOL
002 ‘599 %$2 ® SHIONIONILNOD
00L°099'2 V101408
00€ ‘T2 )
00L'8 00°G0T AV G283 €> ¥IILVM NOILONWLISNOD ‘g
009°2T 0%°8 g 005°T FdId NIVHA NOILVANNOJ QELVHOJNAd 'V
SNOANVTIHOSIH “I11
008 L9
00£‘9 00°00€‘9 HOVE T STOMINOD HLYD ® NOVY HSVHL 'O
00¥ ‘L 00°0GE‘L HOVE 1 ALYD HAITS ALNA AAVEH .0 g
00T ' ¥S 00°GTT &1 oLY HdId FLAYONOD
FOVId-NI-LSYD "VIQ .0€ °V
LINANOD LATLNO "II
009°T45°2
00S°6€£2°T oL'¢g ¥ 000°gee 2> T1Id WOONVM 2 ANOZ 'H
00¢ ‘226 0E°9 Sgesy 00%‘9¥1 2> T1Id SNOTA¥AAWI T INOZ 'H
00¥% 20T 00°9T Carn 00%‘9 I> (THAVED B QNVS) NIVNA AINHIHO “d
00% ‘29 00°97 %0 008 °€ THAVYD % QNVS
00¥ ‘29 00°9T D 006 ‘€ TAAVYD
T> NIVYQ NOILVANNOd '
000° L€ 00°G % 00F‘L  JONVETO B NOILVAVOXH HONTHML I0LND '
00TLSG 01°2 1% 002 L2 ONIJJI¥LS NOILVANNOA INTWNVAWE °D
005 ‘82 00" 0LE sexoy 12 VIUY MO¥¥Od TVINAWITIANS ¥VATO ‘g
00009 00°000°T sexoy 09 FLIS YIOANASHY B WYQ
anud B AVITY VY
YHOMHIAVE I
(saxe1op) (saeiop)  (sxeyrop) 3yup £373ueny weq I N
q1s0) 31500 eotxg
1=30) 31up

SLS0D NOILONHISNOD GHLYHILSH
UIOAYHSHY HOVHOLS INANTIIH HALYMALSYM

) ASIAVEVI 40 NMOL o L
/82, T ay



TOWN OF PARADISE 3/9/89
TP-2170A.WK1

2170 ACRE-FOOT WASTEWATER EFFLUENT STORAGE RESERVOIR
2-STAGE CONSTRUCTION, ESTIMATED CONSTRUCTION COSTS

STAGE 1 - 1650 ACRE-FOOT CAPACITY

Unit Total
Price Cost Cost
Item Quantity Unit (dollars) (dollars) (dollars)
I. EARTHWORK
A. CLEAR & GRUB
DAM & RESERVOIR SITE 50 Acres 1,000,00 50,000
B. CLEAR SUPPLEMENTAL BORROW AREA 58 Acres 370.00 21,500
C. EMBANKMENT FOUNDATION STRIPPING 22,270 (55 5 2.10 46,800
D. CUTOFF TRENCH EXCAVATION & CLEANUP 7,000 £.Y. 5.00 35,000
E. FOUNDATION DRAIN <1
GRAVEL 3,105 Civs 16.00 49,700
SAND & GRAVEL 3,105 €Y. 16.00 49,700
F. CHIMNEY DRAIN (SAND & GRAVEL) <1 5,860 oLy 16.00 93,800
G. ZONE 1 IMPERVIOUS FILL <2 123,450 C.Y. 6.30 777,700
H. ZONE 2 RANDOM FILL <2 240,680 C.Yq 3.70 890,500
2,014,700
I1. OUTLET CONDUIT
A. 30" DIA. CAST-IN-PLACE
CONCRETE PIPE 470 L.F. 115.00 54,100
B. 30" HEAVY DUTY SLIDE GATE 1 EACH 7,350.00 7,400
C. TRASH RACK & GATE CONTROLS 1 EACH 5,000.00 5,000
66,500
I1I. MISCELLANEOUS
A. PERFORATED FOUNDATION DRAIN PIPE 1,200 L.F. 8.40 10,100
B. CONSTRUCTION WATER <3 62.5 A.F. 105.00 6,600
16,700
SUBTOTAL 2,097,900
CONTINGENCIES @ 25% 524,500
TOTAL DIRECT CONSTRUCTION COST 2,622,400
ENGINEERING & ADMINISTRATION @ 15% 393,400
SUBTOTAL 3,015,800
DIVISION OF SAFETY OF DAMS FEE 22,100
TOTAL 3,037,900

<1 DRAIN MATERIALS ASSUMED TO BE PROCESSED SAND AND GRAVEL OBTAINED
FROM OFF-SITE COMMERCIAL SOURCES.
<2 ZONE 1 AND ZONE 2 MATERIALS ASSUMED AVAILABLE FROM ON-SITE SOURCES.
<3 ESTIMATED COST OF PUMPING FROM EXISTING WELLS LOCATED ON THE HORNING RANCH.



TOWN OF PARADISE 3/9/89
TP-2170B.WK1

2170 ACRE-FOOT WASTEWATER EFFLUENT STORAGE RESERVOIR
2-STAGE CONSTRUCTION, ESTIMATED CONSTRUCTION COSTS

STAGE 2 - 2170 ACRE-FOOT CAPACITY

Unit Total
Price Cost Cost
Item Quantity Unit (dollars) (dollars) (dollars)
I. EARTHWORK
A. CLEAR & GRUB
DAM & RESERVOIR SITE 10 Acres 1,000.00 10,000
B. CLEAR SUPPLEMENTAL BORROW AREA 19 Acres 370.00 7,000
C. EMBANKMENT FOUNDATION STRIPPING 4,260 c.Y. 2.10 8,900
D. CUTOFF TRENCH EXCAVATION & CLEANUP 400 C:Ya 5.00 2,000
E. FOUNDATION DRAIN <1
GRAVEL 2,130 CiYa 16.00 34,100
SAND & GRAVEL 2,130 o 16.00 34,100
F. CHIMNEY DRAIN (SAND & GRAVEL) <1 1,860 C.Y. 16.00 29,800
G. ZONE 1 IMPERVIOUS FILL <2 20,120 cC.¥. 6.30 126,800
H. ZONE 2 RANDOM FILL <2 95,700 c.Y. 3.70 354,100
606,800
II. OUTLET CONDUIT i
A. EXTEND GATE CONTROLS 1 EACH 1,300.00 1,300
1,300
IIT. MISCELLANEOUS
A. PERFORATED FOUNDATION DRAIN PIPE 300 L.F. 8.40 2,500
B. CONSTRUCTION WATER <3 20.0 A.F. 105.00 2,100
4,600
SUBTOTAL 612,700
CONTINGENCIES @ 25% 153,200
TOTAL DIRECT CONSTRUCTION COST 765,900
ENGINEERING & ADMINISTRATION @ 15% 114,900
SUBTOTAL 880,800
DIVISION OF SAFETY OF DAMS FEE 12,800
TOTAL 893,600

<1 DRAIN MATERIALS ASSUMED TO BE PROCESSED SAND AND GRAVEL OBTAINED

FROM OFF-SITE COMMERCIAL SOURCES.

<2 ZONE 1 AND ZONE 2 MATERIALS ASSUMED AVAILABLE FROM ON-SITE SOURCES.

<3 ESTIMATED COST OF PUMPING FROM EXISTING WELLS LOCATED ON THE HORNING RANCH.



TOWN OF PARADISE 3/9/89
TP-1650A.WK1

1650 ACRE-FOOT WASTEWATER EFFLUENT STORAGE RESERVOIR
2-STAGE CONSTRUCTION, ESTIMATED CONSTRUCTION COSTS

STAGE 1 - 1100 ACRE-FOOT CAPACITY

Unit Total
Price Cost Cost
Item Quantity Unit (dollars) (dollars) (dol lars)
13 EARTHWORK
A. CLEAR & GRUB
DAM & RESERVOIR SITE 41 Acres 1,000.00 41,000
B. CLEAR SUPPLEMENTAL BORROW AREA 39 Acres 370.00 14,400
C. EMBANKMENT FOUNDATION STRIPPING 17,270 C.Ys 2.10 36,300
D. CUTOFF TRENCH EXCAVATION & CLEANUP 6,150 C.Y. 5.00 30,800
E. FOUNDATION DRAIN <1
GRAVEL 2,375 C.Y. 16.00 38,000
SAND & GRAVEL 2,375 c.Y. 16.00 38,000
F. CHIMNEY DRAIN (SAND & GRAVEL) <1 4,290 c.Y. 16.00 68,600
G. ZONE 1 IMPERVIOUS FILL <2 91,800 C.Y: 6.30 578,300
H. ZONE 2 RANDOM FILL <2 150,470 e F 3.70 556,700 .
1,402,100
II. OUTLET CONDUIT
A. 30" DIA. CAST-IN-PLACE
CONCRETE PIPE 425 LaF: 115.00 48,900
B. 30" HEAVY DUTY SLIDE GATE 1 EACH 7,350.00 7,400
C. TRASH RACK & GATE CONTROLS 1 EACH 4,000.00 4,000
60,300
III. MISCELLANEOUS
A. PERFORATED FOUNDATION DRAIN PIPE 1,060 L.F. 8.40 8,900
B. CONSTRUCTION WATER <3 40.5 A.F 105.00 4,300
13,200
SUBTOTAL 1,475,600
CONTINGENCIES @ 25% 368,900
TOTAL DIRECT CONSTRUCTION COST 1,844,500
ENGINEERING & ADMINISTRATION @ 15% 276,700
SUBTOTAL 2,121,200
DIVISION OF SAFETY OF DAMS FEE 18,500
TOTAL 2,139,700

<1 DRAIN MATERIALS ASSUMED TO BE PROCESSED SAND AND GRAVEL OBTAINED

FROM OFF-SITE COMMERCIAL SOURCES.

<2 ZONE 1 AND ZONE 2 MATERIALS ASSUMED AVAILABLE FROM ON-SITE SOURCES.

<3 ESTIMATED COST OF PUMPING FROM EXISTING WELLS LOCATED ON THE HORNING RANCH.



TOWN OF PARADISE 3/9/89
TP-1650B.WK1

1650 ACRE-FOOT WASTEWATER EFFLUENT STORAGE RESERVOIR
2-STAGE CONSTRUCTION, ESTIMATED CONSTRUCTION COSTS

STAGE 2 - 1650 ACRE-FOOT CAPACITY

Unit Total
Price Cost Cost
Item Quantity Unit (dollars) (dollars) (dollars)
1.  EARTHWORK
A. CLEAR & GRUB
DAM & RESERVOIR SITE 9 Acres 1,000.00 9,000
B. CLEAR SUPPLEMENTAL BORROW AREA 19 Acres 370.00 7,000
C. EMBANKMENT FOUNDATION STRIPPING 4,950 C.Y. 2.10 10,400
D. CUTOFF TRENCH EXCAVATION & CLEANUP 850 C.Y. 5.00 4,300
E. FOUNDATION DRAIN <1
GRAVEL 2,475 c.Y. 16.00 39,600
SAND & GRAVEL 2,475 CLY. 16.00 39,600
F. CHIMNEY DRAIN (SAND & GRAVEL) <1 2,360 C.Y. 16.00 37,800
G. ZONE 1 IMPERVIOUS FILL <2 28,100 c.Y. 6.30 177,000
H. ZONE 2 RANDOM FILL <2 104,470 c.Y. 3.70 386,500
711,200
II. OUTLET CONDUIT
A. EXTEND GATE CONTROLS 1 EACH 1,000.00 1,000
1,000
I11. MISCELLANEOUS
A. PERFORATED FOUNDATION DRAIN PIPE 140 L Fs 8.40 1,200
B. CONSTRUCTION WATER <3 22.0 A.F. 105.00 2,300
3,500
SUBTOTAL 715,700
CONTINGENCIES @ 25% 178,900
TOTAL DIRECT CONSTRUCTION COST 894,600
ENGINEERING & ADMINISTRATION & 15% 134,200
SUBTOTAL 1,028,800
DIVISION OF SAFETY OF DAMS FEE 14,100
TOTAL 1,042,900

<1 DRAIN MATERIALS ASSUMED TO BE PROCESSED SAND AND GRAVEL OBTAINED
FROM OFF-SITE COMMERCIAL SOURCES.
<2 ZONE 1 AND ZONE 2 MATERIALS ASSUMED AVAILABLE FROM ON-SITE SOURCES.
<3 ESTIMATED COST OF PUMPING FROM EXISTING WELLS LOCATED ON THE HORNING RANCH.
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ATTACHMENT 1 RECEIVED
NOV 151988
JAMES C. HANSON

CHARLES VAN ALSTINE
Geological/Geotechnical Engineer

PRELIMINARY FIELD OBSERVATIONS

Memorandum to File
JOB: Paradise Wastewater System Job No.108

LOCATION: Neal Road Dam Site Day: Wednesday, Nov. 9, 1988

PERSON: Van Alstine LA/
Present at Site: Van Alstine and Nick Bonsignore

OBSERVATIONS:

1. Nick and I reviewed two dam sites in the canyon south of
the Neal Road sanitary landfill. We excavated four test trenches
with a D-8 Cat in the area of Neal Road Site No. 2; we took bulk
samples of typical materials for laboratory testing and
reference.

2. The sites are in a broad canyon with steep irregular
slopes near the top; moderate slopes below; and gentle slopes
ad jacent to the nominal intermittent stream channel. There is
approximately 150 feet of relief.

The area supports a scattered oak trees and moderate grass
cover.

3. The geologic sequence in the area is well exposed and
consists of a very uniform sequence of mid-Tertiary volcanic
agglomerate and sandstone layers. The layers dip very gently to
the west. Individual layers can be traced for thousands of feet.

The very hard volcanic agglomerate layers are conspicuous
because they cap the ridges and are exposed as cliffs in the
upper part of the slope. However, the sandstone layers comprise
the major portion of the sequence. The sandstone is well exposed



2

along the stream channel and in the lower slopes. Conglomerate--
which is often a major portion of this unit--is a minor portion
here. The sandstone is well indurated, but generally not as hard
as the volcanic conglomerate. In both of these layers, fractures
are very wide spaced. Layering is locally a plane of weakness in
the sandstone where it has been appreciably weathered.

There were no substantial springs observed in the slopes nor
was there evidence of persistent shallow groundwater.

4. Weathering has been slight and is limited to near-
surface materials. The topsoil layer is very thin and
discontinuous. A 1/2 to 1 foot layer of clayey silt is widely
but irregularly exposed on lower slopes. Alluvium along the
channel is limited to thin (1/2 to 1-1/2 foot) sparsely
distributed layers of silty gravel.

5. A. The bedrock in the area can provide adequate and
uniform support for a dam embankment, Stripping to
achieve general support on bedrock would be minimal and
the materials could be used in embankment. The cut-off
under the impervious section would be relatively
shallow.

B. Both the sandstone and the volcanic agglomerate are
estimated to have low permeability. Both lateral and
vertical water movement would be limited to the widely
scattered fractures and,perhaps, some layering planes.

C. It likely is feasible to "bench" diversion ditches
into the sandstone above reservoir level. This would
be moderately difficult to very difficult excavation
(see below).

D. The only apparent source for major quantities of
random embankment materials is the sandstone within the
reservoir. These materials are estimated to be
moderately difficult to difficult excavation; heavy-
duty equipment (D-9 or D-10) would be required. With
careful excavating techniques, the amount of "oversize"
can be minimized. The near-surface sandstone will
break down readily to provide a "fines bound" material;
deeper materials may provide fewer fines and more hard
fragments. Heavy-duty compaction equipment will be
required (say, Caterpillar 835 or equivalent). Grid
rollers might be effective in breaking down sandstone
materials in borrow areas. With careful management of



borrow areas, it likely is feasible to place the
coarser/ harder materials in the downstream section and
the materials with more fines in the central section of

the dam.

Considering the available materials, we suggest that an
impervious section near the upstream face be utilized
in design. The section should be the minimum thickness
which is compatible with acceptable internal hydraulic
gradient. The quantity of impervious material within
the reservois area is very limited. The surficial soil
layer could be excavated over this entire site and
stockpiled. It likely would be feasible (but
difficult) to blend these materials with 1 to 2 parts
of processed weathered sandstone.

It may be necessary to consider importing fine-grained
soil or adding clay to processed weathered sandstone in
order to obtain adequate quantities of impervious
material.

E. It might be feasible to make free-draining rock
fill materials on the site. However, it would be

. necessary to selectively excavate and process the
harder bedrock materials (e.g., the cap rock) for such
purpose. The nominal amounts of gravel along the
stream channel at the site are not a significant
materials source. Similar materials from the general
area would be worth investigating.

Charles Van Alstine

Information copy: Nick Bonsignore



ATTACHMENT 2 RECEIVED ‘
NOV 151988
CHARLES VAN ALSTINE | JAMES C. HANSON

Geological/Geotechnical Engineer

PRELIMINARY FIELD OBSERVATIONS

Memorandum to File
JOB: Paradise Wastewater System Job No. 108

LOCATION: Elliot Springs Treatment Pond Site Day: Wed., 11-09
Neal Road, west of Paradise

Present at Site: Van Alstine and Nick Bonsignore (visit by
Paradise City Engineer).

OBSERVATIONS:

1. Planned construction consists of four treatment ponds
with a total of about 9 surface acres to be located south and
egst of Elliot Springs. Tentative pond configuration consists of
four square ponds within an overall area about 600 feet by 600
feet. The ponds would be about 15 feet deep (12 foot water
depth).

2, The surface on the parcel slopes gently to the west.
The head of a drainageway extends into the westerly portion of
the parcel. A gas line extends diagonally across the parcel.
The area supports sparse to moderate oak and grass cover.

3. Bedrock in the area is a mid-Tertiary sequence
consisting of volcanic agglomerate, sandstone, and conglomerate.
Only the volcanic agglomerate cap rock is exposed in the area of
this site. Exposures to the west suggest the cap rock is in
excess of 50 feet thick at this location.

The cap rock is very hard bedrock with few "defects". It is
exposed in local outcrops, along the slopes of the drainageway,
and in numerous shallow man-related excavations.

4. We excavated 9 backhoe test pits to the top of the hard
rock. The area is mantled by an irregular layer of very rocky
silt soil. The thickness of the soil over most of the site is 1
foot or less. Locally on the west it is 2 to 2-1/2 feet thick.



The upper surface of the volcanic agglomerate is weathered,
especially where the bedrock is mantled by topsoil. The
thickness of weathering is variable. Typically, moderate
weathering extends to depths of 1/2 to 1 foot below the soil;
locally on the west, to depths of 3 or 4 feet. The thickness of
slightly weathered material (very difficult excavation for
backhoe) likely extends another 2 to 5 feet. The slightly
weathered bedrock will be moderate excavation for heavy-duty
equipment (D-9, D-10). The underlying "fresh" metavolcanic rock
is difficult excavation even for heavy-duty equipment,

5. In order to construct the ponds as tentatively shown,
the following steps are implied:

A. Strip and stockpile all soil and moderately
weathered volcanic agglomerate from the area of the
proposed ponds;

B. Excavate the hard volcanic agglomerate to achieve
the desired depth and materials. This would require
very heavy-duty equipment and operators experienced in
excavating such materials so as to provide sizes
suitable for construction of dikes.

C. Construct the main dike sections using the
excavated volcanic agglomerate.

D. Process the stripped material to remove rocks and
provide suitably impervious materials. Place this
impervious material as a 2 to 4 foot thick layer on the
inside of the ponds. If interior slopes are 3:1 or
flatter, it would be feasible to compact the impervious
materials against the slope. If slopes are steeper
than 3:1, it would be necessary to place this layer in
horizontal lifts with small equipment.

6. It appears that there may be an option in the same
general area for constructing a series of ponds along the upper
reaches of the drainageway. It likely would be necessary to
excavate the materials in the reservoir (per above) and dikes
would be constructed in a similar fashion. However, only one
dike per pond would be required. If the total volume of the four
ponds exceeds 58 acre-feet, it would be essential to construct
all of the dikes to high standards in order to keep the facility
out of Division of Safety of Dams jurisdiction.



7. Although construction conditions at this site would be
difficult, the conditions here are similar to those in
essentially all of the area west of the town of Paradise and
substantially better sites might not be available.

/
Charles Van Alstine L%*_=

Information copy: Bonsignore
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October, 1988



INTRODUCTION

This brochure contains brief answers to commonly-asked
questions about special assessment districts in California.

Although a number of special assessment procedures are
contained in state law as well as in the ordinances of charter cities and
counties, the great majoritcy of assessment proceedings for capital
improvements are conducted under the Municipal Improvement Act of
1913 (Section 10000 et seq., California Streets and Highways Code). The
1913 Act is usually used in combination with the Improvement Bond Act
of 1915 (Section 8500 et seq., Streets and Highways Code). The 1913 Act
contains the procedures for levying assessments; the 1915 Act permits the
issuance of improvement bonds and the repayment of assessments over
a period of years. '

In this brochure the answers are based on the 1913 and 1915
Acts, but many of the answers also apply to other assessment procedures.
Note that the popular Mello-Roos Community Facilities District Act is not
a special assessment statute and is not covered in this brochure.

For convenience, references in the brochure are to cities and city
officials, but counties and independent special districts- may also conduct
assessment proceedings.

The answers given here are brief, but assessment law is complex.
Further information about any question can be obtained (rom the public
agency conducting the assessment proceedings or (rom its municipal bond
counsel.

STURGIS, NESS, BRUNSELL & SPERRY
October, 1983



QUESTIONS AND ANSWERS
ABOUT ASSESSMENT DISTRICTS
IN CALIFORNIA

CONTENTS
Part 1. Inm Generil...ci s 1
Part 2. Starting the Project............... 5

Part 3. Costs of the Project;
thé Engineer's Reportoomoms 7

Part 4. The Protest Hearing............ 10

Part 5. Doing the Work:
The Improvement Fund......13

Part 6. Paying the Assessment........ 15

Part 7. Improvement Bonds............ 17

Permission is granted o reproduce this brochure
in whole or in part, with attribution.



Part 1
IN GENERAL

What kinds of improvements are financed by
special assessments?

The list is long. Among the most common are
streets, sidewalks, landscaping, lighting, sewer and
water lines, storm drains and other improvements
associated with public streets.

Assessments may also be used to finance
public parks, wharves, parking lots or structures, sea
walls, reservoirs and many other types of public
improvement.

In general the improvement must meet two
standards:

* It must be a public improvement -- that is,
it must be owned and managed either by a public
agency or a publicly-regulated utility company.

* It mus be a local type of improvement that
has a special benefit to land in the assessment
district, over and above the benefit to the community
as a whole. '

What is an assessment district?

An assessment district is an area of land specially
benefitted by a public improvement. The assessment
district is formed by a city (or a county or indepen-
dent special district, such as a county warter district,
sanitary district or community services district) which
is responsible for the improvement.

The city levies an assessment against each
parcel of land benefitted by the improvement, in
proportion to benefit. All of the assessed land,
taken together, constitutes the assessment district.
The city then sells improvement bonds to raise the
money to build or buy the improvement. The
owners of the assessed land repay the bonds over a
period of years.

An "assessment district” is not a separate legal
entity like a water district or sanitary district. The
term is simply used to describe the area of land that
the city has assessed for the improvement. An
assessment district is also sometimes called a special
assessment district, an improvement district or a
local improvement district (LID).

Is the assessment a tax?
No. Special assessments are not considered to be

taxes, because they represent the cost of a particu-
lar improvement that benefits the assessed land

rather than the cost of government in general. The
asscssment may be payabie along with general
property taxes but is always shown as a separate
item on the tax bill.

Can an assessment district be formed to im-
prove a private street?

No. With minor exceptions, the improvements
financed by assessments must be owned by a
public agency or a regulated public utility.

If the city approves, a private street can be
dedicated to the city by the owners, and assess-
ments can be used to bring the street up to public
standards. The street is then maintained by the
City at city expense.

Can any private improvements be included in
an assessment district?

In a few cases. For example, if the grade of a
street or utility is to be changed, the cost of
rebuilding a driveway or raising or lowering a
house sewer may be included in the owner's
assessment, with the owner's consent.

Can assessments be used to acquire land for an
improvement?

Yes. The city is required to pay [air market value
for any land acquired for public purposes. The
cost of these acquisitions is included as a part of
the project cost and is assessed to the benefitted
land.

In certain cases the owncers find it more
economical to dedicate the needed land to the city
without cost, in order to save the cost of appraisals
and right-of-way agents’ (ces.

Can assessments be used for anything but new
construction?

Yes. The city can levy assessments to finance the
purchase of existing improvements. For example,
assessments can be used o purchase a private
walcr company in order to place the water system
under public ownership.

How is an assessment district formed?



The city must follow a procedure established by state
law (or in some cases by city ordinance). The
procedure usually starts with a petition to the city,
signed by the owners who will be assessed and who
want the improvement. If the city council accepts
the petition, a complete engineering report is
prepared, including a proposed assessment on cach
parcel of benefitted land.

When the report is filed with the city council,
the owners are notified and a public hearing is held.
Dissatisfied owners may protest at the hearing,

After the hearing the city council may levy the
assessment, with or without changes, or may aban-
don the improvement project.

How long does it take to form an assessment dis-
trict?

It depends on the size and complexity of the project.
For new construction the engineering report must
include plans and specifications. Additional time
may be required to comply with environmental laws.
In general the time required may range from a few
months to more than a year.

How much does it cost to form an assessment
district?

In addition to the cost of designing and building the
improvement, assessments inciude the cost of
preparing the engineering report, resolutions, notices
and other documents; the cost of publishing, mailing,
posting and recording notices; and the cost of
printing, selling and servicing improvement bonds.
In large projects ($5 million or more) these costs
should amount to less than five percent of the
asscssment; the smaller the project, the larger the
percentage.

Where improvement bonds are issued, the
assessments may also include a set-aside for reserves
(which eventually is credited to the assessments) and
a discount on the sale of the bonds (which is
effectively a form of prepaid interest).

The amount of these "incidental expenses” for
a particular improvement project can be estimated
in advance with reasonable accuracy.

How are the improvement costs shared?

The improvement cost is divided among the parcels
of benefitted land in proportion to benefic. There
is no fixed formula in the law [or determining
benefit. Every project must be evaluated individually
according to the type of improvement and the nature
of the land assessed. Factors like parcel area,
frontage on the improvement, topography and exist-

ing or potential uses of the land may be taken into
account.

What is meant by "special benefit™?

"Special benefit” is the benefit to a parcel of land
from a public improvement, over and above the
bencfit enjoyed by the public or the community as
a whole. For example, a street improvement
benetfits anyone who uses the strect but has special
benefit to property located on the sweer. A
sanitary sewer has special benefit to property
connected to the sewer even though the whole
community benefits from the existence of the sewer
system.

Are all costs of the improvement assessed?

Not necessarily. In some cases the city may make
a contribution to the project (rom other funds,
especially if the improvement has a strong com-
munity-wide benefit. For certain types of projects
state or federal grants may also be available.

Is there a limit on the amount of the assess-
ment?

As a rule of thumb the assessment should not
exceed 30-40% of the value of the assessed land
with the improvement complete. Higher assess-
ments make the sale of improvement bonds difficult
or impossible. In a few unusual cases a legal
limiration may be imposed on the assessments.

Can land be assessed over the owmer’s objec-
tion?

Yes. 'The city council has the duty to divide the
cost of the improvement (airly among the benefitt-
ed parcels of land, even if some owners object.
Every owner has the right to protest at the public
hecuring on the assessment.

How does Proposition 13 affect assessments?

Proposition 13 (Article XITIA of the California
Constitution), which limits taxes, does not limit
benefit assessments for capital improvements.

Can publicly-owned land be assessed?

There are legal problems (too complex to describe
bricfly) in assessing land owned by a public
agency.  If the public land is benefitted by the
improvement, the public agency can make a cash
contribution to the project.



Part 2
STARTING THE PROJECT

How is the assessment process started?

The usual first step is that owners of land to be
benefitted by the proposed improvement sign a
petition, asking the city council to build (or buy) the
improvement and form the assessment district. The
form of petition should be obtained from the city
or its counsel.

Before circulating the petition the owners may
want to hold one or more meetings with city staff
and consuitants to get questions answered.

Who signs the assessment petition?

The petition must be signed by those who hold legal
title to the land in the proposed assessment district,
as shown on the records of the county assessor.

If the land is held in joint tenancy or tenancy-
in-common, any one of the owners may sign for all.
If the land is owned as husband and wife, either
may sign for both. If the land is in trust, the trustee
must sign.

Renters and lessees should not sign the legal
petition, but their support of the project by separate
letter may influence the decision of the city council.

Signatures on the petition are not required to
be notarized.

How many signatures are needed on the peti-
tion?

The petition should be signed by owners represent-
ing at least 60% of the net land area (not counting
public streets) to be included in the assessment dis-
trict. The 60% requirement is measured only by
land area -- not by number of parcels, value of
property, {rontage on the improvement or amount of
proposed assessments.

The 60% requirement is set by state law, but
the city may make additional requirements before
accepling a petition.

Can an owner who signs the petition object
later?

Yes, unless the petition contains a specific waiver of
the owner’s right to protest.  For example, a peti-
tioning owmer might still want to protest at the

public hearing if the cost of the improvement turns
out to be much higher than expecred.

Assessment petitions typically include
a waiver of proceedings under the Special Assess-
ment Investigation, Limitation and Majority Protest
Act of 1931, also referred to as Division 4 of the
Streets and Highways Code. This waiver is not a
waiver of the owmer's right to protest at the
hearing.

Why does the petition contain a waiver of
Division 4 of the Streets and Highways Code?

Division 4, unless waived, requires the city to
prepare a special report in addition to the regular
engineer’s report on the improvement project. The
special report contains the assessed valuation of
each land parcel and the amount of existing assess-
ments, if any, against the land. The waiver saves
the time and cost of preparing the special report.

Division 4 also conins a legal limit on the
amount of the assessments, but the city council
can exceed the limit anyway on a finding that the
project is economically feasible.

Can assessments be levied without a petition?

Yes, but cities often are not willing to pay en-
gincering expenses for the project unless the
owners show their support by signing the petition.

In some cases the city may start the assess-
ment process without a petition if obtaining
signatures is difficult because of a very large
number of owners or a large number of non-
resident owners. In a (ew cases cities have levied
asscssments for sanitary scwers against the wishes
of a majority of owners, in order to abate a health
hazard.

What happens when the petition is presented
to the city?

If the city council decides to move ahead with the
asscssment process, it appoints an “engineer of
work”, ecither the city engineer or an outside
consultant, to prepare the engincer’s report on
the project. The city council also appoints a



municipal bond counscl to supervise the lcgal
proceedings.

What does the engineer of work do?

The engincer of work is a civil engincer or other
person qualified to prepare the report on the
improvement project. This work includes designing
the improvement (if new construction), estimating its
cost and proposing an assessment on each benefitted
parcel of land. The engineer of work may also be
employed to supervise construction of the improve-
ment and to inspect the work.

What does the municipal bond counsel do?

The bond counsel is a law firm specializing in the
legal work required to levy assessments and issue
improvement bonds. The bond counsel typically
prepares all of the documents needed to form the
assessment district -- resolutions, affidavits, notices
and the like - and supervises the assessment
procedures to be sure that all legal requirements
are met. When the improvement bonds are issued,
the bond counsel renders a legal opinion as to the
validity, enforceability and tax-exemprt status of the
bonds.



Part 3
COSTS OF THE PROJECT;
THE ENGINEER’S REPORT

What does the engineer’s report contain?

The project report (usually called the engineer’s
report) contains at least the following:

a) Plans and specifications for new construc-
tion, if any.

b) A description of existing improvements to
be acquired, if any.

¢) A description of land, easements and rights-
of-way, if any, to be acquired for the project.

d) A complete project cost estimate, including
incidental expenses.

€) An assessment rell, showing the amount
that the engineer of work proposes to assess against
each parcel of benefitted land.

f) An assessment diagram, showing all the
parcels of land in the assessment district.

The report may also include the engineer’s
worksheets, showing a breakdown of the component
costs in each assessment. [t may describe in words
the method or formula used by the engineer to
calculate cach assessment.

What costs are included in the cost estimate?

The engineer’s report includes a compilete listing of
all the expected costs of the project. These include
the direct costs of constructing and/or acquiring the
improvement, as well as an allowance for construc-
tion contingencies.

The estumate also lists indirect costs ("incid-
enul expenses') such as engineering, legal and
administrative costs. The estimate normally includes
an allowance for eswmablishing a reserve fund, to
protect the purchasers of improvement bonds against
delinquencies in assessment payments, and an
allowance for selling improvement bonds at less than
their face value (the "bond discount”).

If funds are being contributed to the project
from sources other than assessments, these contri-
butions will be shown in the estimate as a deduc-
tdon [rom the amounrt o be assessed.

What are "incidental expenses"?

The term “incidental expenses” covers a wide varicty
of indirect costs that may occur in one or another

assessment project. Most common are the cost of
preparing plans and specifications and other costs
of preparing the engineer’s report; inspection fees;
the fee of bond counsel; the fee of right-of-way
agents and appraisers and other costs of acquiring
land; the cost of printing, selling and servicing
improvement bonds; and administrative costs of the
city in publishing, posting and mailing notices and
in processing documents.

What is a "bond discount"?

For technical reasons improvement bonds are
almost always sold by the city for less than the face
value ("par value™) of the bonds. The difference
berween the face value of the bonds and their
sclling price is called the bond discount; it is
usually expressed as a percentage of the face value,
and is usually in the range of 1.5% to 3%.

An allowance for bond discount must be made
in the project cost estimate, so that the sale of the
bonds will raise enough money to complete the
project. The bond disceunt can be thought of as
a [orm of prepaid interest; it is taken into account
in culculating the net interest rate on the bonds.

What is the purpose of a reserve fund?

When improvement bonds are sold by the city, a
part of the proceeds are sct aside in a special
reserve fund. If any assessed owner [ails to pay an
asscssment installment on time, the reserve fund is
drawn down to make up the difference, so that the
bond principal and interest can be paid on time.
When the owner pays the delinquent assessment,
the money is restored to the reserve fund.

An allowance for the reserve fund is made in
the project cost estimate.  The amount of the
reserve varies with cach project, depending on
project size, number of parcels, parcel values
compared to assessment amounts, and other such
factors.

‘The reserve fund may be reduced annually or
may be held and used o pay the [inal bond prin-
cipal and interest. [n cither case the reserve fund
is credited on the assessment inswallments.  An
owner who pays the assessment in full at any time



receives a credit for the owner's prorata share of the
reserve fund.

What is an assessment diagram?

The asscssment diagram is simply a map showing
each parcel of land within the boundaries of the
assessment district. The diagram is prepared by the
engineer of work as a part of his report.

If the assessment district is formed, the
diagram is filed in the county recorder’s office in
the Book of Maps of Assessment and Community
Facilities Districts.

What is an assessment roll?

The assessment roll is a list of each parcel of land
in the assessment district, together with the amount
of the assessment assigned to each parcel Each
parcel is given a distinctive assessment number,
which matches the number shown on the assessment
diagram. The assessment roil is a part of the engi-
neer’s report.

Don’t confuse the assessment roil in assess-
ment districts with the county assessor’s roll, which
is a listing of assessed valuations of all land in the
county for property tax purposes.

What is an "assessment spread"?

"Assessment spread” is another term for the assess-
ment roll. When the engineer of work calculates the
amount of the assessment against each benefitted
parcel of land, he is said to be "spreading the
assessment”.  His worksheets are referred to as
"spread sheets".

Is there a formula for determining benefit?

There is no formula in the law for determining
benefit. It is up to the engineer of work to recom-
mend a division of the project cost among the
benefitted parcels of land on any basis that seems to
treat all owners fairly. In spreading the assessment
the engineer of work usually develops an objective
formula for the particular project, using factors like
parcel acreage, frontage on the improvement, land
use, and the like.

Does the engineer make the final decision on
assessments?

No. The assessment roll contined in the engincer’s
report is the engineer's recommendation to the city
council. The city council must notily all owners and
hold a public hearing on the report.  After the

hearing the city council makes the (inal decision,
which may include changes in the assessments or
cven an abandonment of the project.



Part 4
THE PROTEST HEARING

How are owners notified of the public hearing?

In 1913 Act assessment proceedings, notice of the
protest hearing is given in three ways:

* By first class mail to owners of land in the
assessment district, as their names and addresses
appear on the county tax rolls, or as known to the
city clerk. The notice by mail shows the amount of
the proposed assessment against the owner’s parcel.

* By publication of a general notice twice in
a local newspaper.

* By posting a general notice along open
streets in the assessment district.

What should an owner do to protest the assess-
ment?

First, the owner should talk to the engineer of work
well before the hearing. If the engineer agrees with
the owner's objection, the engineer’s report can be
corrected before the hearing is held. Otherwise, the
owner may file a written protest with the city clerk
before the time set for the hearing.

There is no standard form for the written
protest. A letter addressed to the city council will
do. The letter should contain:

a) A statement that the owner is protesting the
assessment, and a statement of the reasons for the
protest.

b) An identification of the owner's parcel of
land by its assessment number as shown on the
notice, or by some other description sufficient to
identify the assessment being protested.

¢) The signature of the owner.

What happens at the hearing?

Typically the engineer of work gives an oral summary
of the written report that he has filed with the city
council. Then the {loor is open for any interested
person to speak for or against the project, the
boundaries of the district or the amounts of the
assessments.  An owner or his representative may
speak at the hearing, whether or not the owner has
filed a written protest.

Are landowners the only ones who can protest
at the hearing?

No. Any interested person may appear at the
hearing and address the city council. However,
only the written protests of assessed owners are
counted in determining whether a majority protest
exists.

Can protests be withdrawn at the hearing?

Yes. At any time before the conclusion of the
hearing, a written protest may be withdrawn in
writing.

What is a "majority protest"?

A majority protest exists if, at the end of the
hearing, the written protests of assessed owners
represent more than one-half of the area of land
to be assessed. The calculation of majority protest
is based on land area only -- not on number of
protests, amounts of proposed assessments, or
value of land in the protest.

What happens if there is a majority protest?

Ordinarily the city council has the authority to
overrule a majority protest by a four-fifths vote,
but in practice it is very unusual for a majority
protwest to be overruled. Uniess overruled, a majori-
ty protest requires abandonment of the project for
at least one year.

Can the city council increase assessments at the
hearing, or add new land to the assessment dis-
trict?

No, unless the alfected owners consent in writing,
Otherwise the city council must call an additional
hearing and give notice to the affected owners.

Can the city council exclude land from the
assessment district at the hearing?

Yes. The city council must exclude land if it finds
that the land will not benefit rom the improve-
ment, but the remaining assessments cannot be



increased without written consent or a new hearing,

Can the city council make changes in the im-
provements at the hearing?

Yes. If the change alters the benefit to any parcel of
land, the council must modify the assessment and
must call 2 new hearing or obtain written consent if
any assessments are increased.

Can the hearing be continued to a later date?
Yes, in the discretion of the city council.

What choices does the city council have after the
hearing?

The city council has several options:

* It may abandon the project.

* It may approve the engineer's report as
submitted and levy the assessments.

* It may modify the report, and then approve
the report as modified unless a new hearing is
required because of increased assessments.

* It may delay any action for further con-
sideration or further information.

Can changes be made in the assessments after
they are levied?

Yes. If assessments are increased or new assessments
are added, the city council must obrtain written
consent of the affected owners or call 2 new hear-
ing.

What is an "assessment lien"?

The assessment lien is an encumbrance on the
assessed land, similar to the lien for property taxes.
The lien remains on the assessed land, and will be
shown on any compiete title report, until the assess-
ment is paid in full.



Part 5
DOING THE WORK: THE IMPROVEMENT FUND

When can construction of the improvements
begin?

Bids for construction are often received before the
hearing on the engineer’s report, so that the contract
can be awarded as soon as the assessments are
levied. Contract formalities may take another two
weeks or so; then work can begin.

The city council may choose to delay award
of the contract until improvement bonds are sold
and funds for the project are received.

Does the construction work go to public bid?

Yes, with a few exceptions. The city may make a
contract with another public agency or a regulated
public utility to do the work, without competitive
bidding; or the city may do the work with its own
forces. Otherwise the construction contract is
awarded after open, competitive bidding.

Does the city have to accept the lowest construc-
tion bid?

The contract, if awarded, must go to the lowest
responsible bidder. The city always reserves the right
to reject all bids; this is necessarily so if bids are
received before the hearing, since the city council
may decide to abandon the project.

What happens if the construction cost exceeds
the estimate?

The city council may make up the difference out of
other city funds or may levy a supplemental assess-
ment. The procedure for a supplemental assessment
is the same as for the original assessment.

The allowance for contingencies in the original
project budget is usually sufficient to cover any cost
overruns,

What is the "improvement fund"?

This is a2 separate fund (sometimes called the "con-
struction fund") which is set up to pay for all costs
of the improvement projecr, including incidental
expenses. Money in the [und comes from the pay-

ment of assessments in cash, if any, and from the
proceeds of the sale of improvement bonds.

Is the improvement fund invested at interest
before it is spent?

Yes, in the same manner as other city funds. Invest-
ment earnings are held in the fund and used to
help pay for the project

If money is left in the improvement fund after
completion of the project, what happens to the
surplus?

At the option of the city council, the surplus may
be used to maintain the improvement until it is
uscd up, or the surplus may be credited on each
assessment. Assessment credits result in either a
cash refund to the owner or a reduction in future
installment payments of the assessment.



Part 6
PAYING THE ASSESSMENT

Can the assessment be paid in cash without
interest?

Yes. After the assessment is levied, the city mails an
assessment notice to each owner. The owner has 30
days after the date of the notice to pay all or a part
of the assessment in cash without interest. After that
improvement bonds are issued in the amount of the
unpaid assessments.

Can the assessment be paid in installments?

Yes. The number of annual installments depends on
the term of the improvement bonds that the city
issues. Owners who pay in installments also must
pay interest, at the same rate or rates that the city
must pay on the improvement bonds.

How many years may the assessment installiments
be spread over?

The law allows up to 40 years, but improvement
bonds with such a long term do not have a ready
market and would bear punishing interest rates. A
term of 15 or 20 years is typical. In general, the
shorter the term, the lower the interest rate.

How are assessment installments collected?

The installments appear as a separate item on the
county property tax bill. The tax bill may be paid in
full each tax year by December 10, or in semiannual
installments by December 10 and April 10.

What is the interest rate on installment pay-
ments?

The same as the interest rate on the improvement
bonds; that depends on prevailing rates in the
(inancial markets at the time the bonds are sold. [f
the improvement bonds are tax-exempt (as they
almost always are), the bond rates will be lower thun
comparable mortgage interest rates.

Are installment payments the same each year?

10

Usually about the same, although there may be a
small variation from year to ycar as a result of the
improvement bonds being issued in rounded
denominations. In exceptional cases the city may
set up a repayment schedule for the bonds such
that the annual installments will vary in amount.
The first annual installment may include more
than one year’s interest, depending on the time of
yeur when the bonds are issued. This will cause
the first installment to be higher than the rest.

Can the assessment be paid off at any time
after bonds are issued?

Yecs, but with some additional cost. The owner
must pay a premium, usually amounting to 3% of
the unpaid balance of the assessment. This
premium is passed along to the owners of the
bonds that are retired ahead of schedule.

The owner must also pay intercst to the next
datc on which improvement bonds can be retired;
this can be from threc o nine months of interest,
depending on when the payment is made.

[n addition the city may make a small ad-
ministrative charge [or rctiring bonds ahead of
schedule.

If assessed land is sold, does the assessment
have to be paid off?

No, unless the buyer of the land insists on it. The
assessment follows the land regardless of changes
ol ownership. The contract for the sale of the land
should be clear as to whether the assessment is to
bBe puid off or assumed by the buyer. No notice to
the city or consent ol the city is required.

If an owmner pays the assessment in full, is
credit given for a share of the reserve fund?

Yes. The owner’s prorata share of the reserve fund
is subtructed from the amount the owner must
pay.

What happens if the owner does not pay an
assessiment installment?



The city usually has the obligation of foreclosing on
the land in a court action, as a part of its contract
with the holders of the improvement bonds. If a
court action is not brought, the land will be sold by
the county in the same manner as a sale for delin-
quent property taxes.

What are the penalties for not paying the assess-
ment installments on time?

The penalties are the same as for delinquency in the
payment of property taxes. Currently these penaltics
amount to 10% of the amount of the delinquent
installment, plus an additional 2% per month begin-
ning July 1 following the date of delinquency.

The city can elect to replace the 10% lump
sum penalty with a 2% per month penalty.

If the city brings a court foreclosure action,
the owner is also liable for the city’s attorneys' fees.

If some owners do not pay their installments, are
the other assessments increased to make up the
difference?

No.

11



Part 7
IMPROVEMENT BONDS

What are improvement bonds?

Improvement bonds are certificates showing that the
assessment district is indebted to the holders of the
bonds. The bonds are usually issued in even
amounts of $1,000 or $5,000.

The city issues the bonds for the amount of
assessments to be paid in installments.

Who buys the bonds?

The bonds are sold to a securities firm (called a
"bond underwriter") that buys and sells municipal
bonds. The underwriter then resells the bonds to
corporations, funds and individuals as an investment.

When are the bonds sold?

Soon after the assessed owners have had a 30-day
period to pay their assessments in cash without
interest.

How are the bonds sold?

At the option of the city council, the bonds may be
sold by competitive bid or to a selected underwriter
without bidding.

Are the bonds tax-exempr?

Interest earned by the holders of the bonds is
exempt from California personal income tax, and
with few exceptions is excluded from gross income
for federal income tax purposes. As a result the
bonds bear a lower interest rate than comparable
taxable securities.

Do all bonds bear the same interest rate?

Not usually. These are "serial" bonds -- that is, some
bonds come due each ycar over the term of the
entire bond issue. Bonds that mature earlier tend
to bear a lower interest rate than bonds that mature
later. This means that the r«te of interest paid by the
owners may rise slightly over the years, as earlier
bonds are retired, but the amount of interest de-
clines because fewer bonds are outstanding.

How are the interest rates set?

12

In competitive bidding the bidders set the rates;
the winner is the bidder that states the lowest net
interest rate, taking into account both the bond
rates and the bond discount.

In non-competitive sales the city and the
selected bond underwriter negotiate and agree on
a schedule of rates.

If interest rates come down, can bonds with
high rates be replaced by lower-rate bonds?

Yes. This procedure is called a "refunding”.

The city’s contract with the bondholders may
prevent a refunding for a peried of years after the
bonds are issued.

Arc improvement bonds "rated"?

To reccive a quality rating on the bonds, the city
must apply to a national rating agency and pay a
fee. The rating agency may or may not be willing
to provide a rating for bonds of this type. Most
improvement bonds in California are non-rated.

Can payment of the improvement bonds be in-
sured?

In some cases. Each bond issuc is cvaluated on its
own merits. [f the bond issuc is insured, the insur-
ance premium is included as an incidental expense
of the project. The insurance tends to lower the
interest rate on the bonds.



Kennedy/Jenks/Chilton

APPENDIX C

PARCEL CENSUS DATA SHEETS



Kennedy/Jenks/Chilton

Town of Paradise Wastewater Feasibility Study Parcel Information

Explanation of Column Headings

Record # - Accession Number of item entered into database.

Parcel No. - Asssessor's Parcel Number (APN).

Situs Address - Address of parcel corresponding to APN.

Owner, Owner's Street Address, City, State - Owner of parcel.

Zone - Land Use Zone from Paradise Zoning Map (see Figure 2-1).

Front Footage - Lineal feet of frontage on street. The notation “frontage" or
“frontage land use" followed by two numbers separated by a slash mark (/)
entered in the “Other information" column indicates frontage on two
streets (i.e., corner Jlot).

Area, acres - Parcel area.

Building area, sq. ft. - Area of building on parcel (where available).

Current use - Use classified according to the following table:

I Institutional (school, church, government,etc.)
LM Light Manufacturing

M Motel

MF Multi-family residential

0 Office-type business

R Restaurant

RS Retail Sales business

S Service business (including medical & dental)
SF Single-family residential

Vv Vacant parcel

EDU's - Preliminary calculation of Equivalent Dwelling Units assigned to a
parcel. See Chapter 2. Vacant parcels are assigned 0.5 EDU per parcel
in this 1isting, but it is not currently planned to assign any EDU's to
vacant parcels when developing the detailed assessment spread.

Business name - Name of business currently occupying parcel, where available.

Other information - Additional descriptive information about the parcel,
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