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Professional Services Agreement
with
Calaveras County Water District
PO Box 846 — 120 Toma Court

San Andreas, California 95249
Telephone 209-754-3543  Fax 209-754-1120

The terms on subsequent pages are incorporated in this document and will constitute a part of
the agreement between the parties when signed.

To:
Phone: Fax:
Date: Agreement No.

Purchase Order No.

The undersigned Consultant offers to furnish the following:

Contract Price: Not to exceed, at the rates specified in Attachment A.

Completion Date:

For Technical Direction by Calaveras County Water District: Charles Palmer, District Engineer,

Post Office Box 846, San Andreas, California 95249, charlesp@ccwd.org, telephone (209) 754-
3174, or designee.

For Direction by Consultant:

Accepted:  Calaveras County Water District Consultant:

By: By:
Michael Minkler
General Manager

Date: , 2021 Date: , 2021
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Consultant agrees with Calaveras County Water District that:

a.

Hold-Harmless. When the law establishes a professional standard of care for the Consultant’s
services, to the fullest extent permitted by law, Consultant will indemnify and hold harmless
Calaveras County Water District, its directors, officers, employees, and authorized volunteers
from all claims and demands of all persons to the extent caused by the Consultant’s negligence,
recklessness, or willful misconduct in the performance (or actual or alleged non-performance)
of the work under this agreement. Consultant shall defend itself against any and all liabilities,
claims, losses, damages, and costs arising out of Consultant’s negligent performance or non-
performance of the work hereunder, and shall not tender such claims to Calaveras County
Water District nor to its directors, officers, employees, or authorized volunteers, for defense or
indemnity.

Indemnification. Other than in the performance of professional services, to the fullest extent
permitted by law, Consultant will defend, indemnify and hold harmless Calaveras County
Water District, its directors, officers, employees and authorized volunteers from all claims and
demands of all persons arising out the negligent or reckless performance of the work or
furnishing of materials; including but not limited to, claims by the Consultant or Consultant’s
employees for damages to persons or property except to the extent caused by the negligence
or willful misconduct or active negligence of Calaveras County Water District, its directors,
officers, employees, or authorized volunteers.

Workers Compensation. By his/her signature hereunder, Consultant certifies that he/she is
aware of the provisions of Section 3700 of the California Labor Code which requires every
employer to be insured against liability for workers’ compensation or to undertake self-
insurance in accordance with the provisions of that code, and that Consultant will comply with
such provisions before commencing the performance of the professional services under this
agreement. Consultant and sub-Consultants will keep workers’ compensation insurance for
their employees in effect during all work covered by this agreement. A sole-proprietor exempt
from the requirements to provide such coverage, with no employees or using no sub
consultants, shall so certify on the form provided by the District.

Professional Liability. Consultant will file with Calaveras County Water District, before
beginning professional services, a certificate of insurance satisfactory to the Calaveras County
Water District evidencing professional liability coverage of not less than $1,000,000 per claim
and annual aggregate, requiring 30 day notice of cancellation (10 days for non-payment of
premium) to Calaveras County Water District. Coverage is to be placed with a carrier with an
A .M. Best rating of no less than A-: VII, or equivalent, or as otherwise approved by Calaveras
County Water District. The retroactive date (if any) is to be no later than the effective date of
this agreement. Consultant shall maintain such coverage continuously for a period of at least
three years after the completion of the contract work. Consultant shall purchase a one-year
extended reporting period 1) if the retroactive date is advanced past the effective date of this
Agreement; ii) if the policy is canceled or not renewed; or iii) if the policy is replaced by
another claims-made policy with a retroactive date subsequent to the effective date of this
Agreement. In the event that the Consultant employs other consultants (sub-consultants) as
part of the work covered by this agreement, it shall be the Consultant’s responsibility to require
and confirm that each sub-consultant meets the minimum insurance requirements specified
above.
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c.

General Liability. Consultant will file with Calaveras County Water District, before beginning
professional services, certificates of insurance satisfactory to Calaveras County Water District
evidencing general liability coverage of not less than $1,000,000 per occurrence ($2,000,000
general and products-completed operations aggregate (if used)) for bodily injury, personal
injury and property damage; auto liability of at least $1,000,000 for bodily injury and property
damage each accident limit; workers’ compensation (statutory limits) and employer’s liability
($1,000,000) (if applicable); requiring 30 days (10 days for non-payment of premium) notice
of cancellation to Calaveras County Water District. The general liability coverage is to state
or be endorsed to state “such insurance shall be primary and any insurance, self-insurance or
other coverage maintained by Calaveras County Water District, its directors, officers,
employees, or authorized volunteers shall not contribute to it”. The general liability coverage
shall give Calaveras County Water District, its directors, officers, employees, and authorized
volunteers additional insured status using ISO endorsement CG2010, CG2033, or equivalent.
Coverage is to be placed with a carrier with an A.M. Best rating of no less than A-:VII, or
equivalent, or as otherwise approved by Calaveras County Water District. In the event that the
Consultant employs other consultants (sub-consultants) as part of the work covered by this
agreement, it shall be the Consultant’s responsibility to require and confirm that each sub-
consultant meets the minimum insurance requirements specified above.

Insurance Notification. If any of the required coverages expire during the term of this
agreement, the Consultant shall deliver the renewal certificate(s) including the general liability
additional insured endorsement to Calaveras County Water District at least ten (10) days prior
to the expiration date.

Direction/Orders. Consultant shall not accept direction or orders from any person other than
the General Manager or the person(s) whose name(s) is (are) inserted on Page 1 as “other
authorized representative(s),” subject to the limitations of paragraph “Changes”, below. An
Amendment to this Agreement will be issued in writing, incorporating Consultant’s scope and
mutually agreed-upon price and estimated schedule for completion. A fully executed Revised
Purchase Order incorporating the additional/changed scope and price, shall also be issued, with
a copy provided to Consultant.

Invoices. Consultant shall submit to the District monthly invoices for time and expenses
subject to the contract limitation. Invoices shall reference the Purchase Order and project
number shown on the purchase order form. Each invoice shall also include the total invoiced
and paid to date, and the remainder outstanding. Invoices received without this information
shall be returned to Consultant unpaid, for revision and re-submittal. Invoices shall be
submitted to:

Calaveras County Water District
Post Office Box 846
San Andreas, CA 95249
Attn: Kelly Soulier-Doyle / kellys@ccwd.org

Payment. Payment, unless otherwise specified, is to be 30 days after receipt of an invoice

deemed acceptable in accordance with paragraph h., above, by Calaveras County Water
District and its acceptance in meeting the criteria of this Agreement.
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Permits. Permits required by governmental authorities will be obtained at Consultant’s
expense, and Consultant will comply with applicable local, state, and federal regulations and
statutes including Cal/OSHA requirements.

Changes. Any change in the scope of the professional services to be done, method of
performance, nature of materials or price thereof, or to any other matter materially affecting
the performance or nature of the professional services will not be paid for or accepted unless
such change, addition or deletion is approved in advance, in writing by an Agreement
Amendment executed by the General Manager of Calaveras County Water District.

Assignment. Consultant shall not assign, delegate, sublet, or transfer any interest in or duty
under this Agreement without the express prior written consent of the Calaveras County Water
District.

. Termination. Either party may terminate this Agreement with ten (10) days prior written notice
to the other, and identifying the Consultant’s final work date, provided that neither party will
terminate this Agreement for cause without providing the other party written notice of the
breach and a reasonable opportunity to cure. In the case of such termination Consultant shall
provide the Calaveras County Water District a final invoice for work performed and expenses
incurred prior to termination within 30 calendar days following the final work date provided
in the notice of termination. No additional invoices will be accepted nor charges paid by the
Calaveras County Water District after this 30-day final invoicing period.

Products. All work products resulting from this Agreement, including documents and reports,
drawings, models, specifications, computer drawings and other electronic expression, and the
like that may be drafted, assembled, compiled, or obtained by Consultant during the
performance of assigned tasks, and delivered to the Calaveras County Water District as
Consultant's work product shall be the property of the Calaveras County Water District for its
exclusive use. Except as may be distributed in its original form, any modification or reuse of
such work product for purposes other than those intended by this Agreement shall be at the
Calaveras County Water District’s sole risk and without liability to Consultant.

Provided Information. Calaveras County Water District has furnished the Consultant with all
project related documents available as reference materials in the project RFP.

Third Parties. The services to be performed by Consultant are intended solely for the benefit
of the Calaveras County Water District. No person or entity not a signatory to this Agreement
shall be entitled to rely on the Consultant's performance of its services hereunder, and no right
to assert a claim against the Consultant by assignment of indemnity rights or otherwise shall
accrue to a third party as a result of this Agreement or the performance of the Consultant's
services hereunder. Notwithstanding the foregoing Consultant understands and agrees that
Calaveras County Water District will be submitting the report to various State and/or Federal
agencies for their review. Consultant agrees that the agencies receiving the report may and
will rely on its accuracy. Moreover this section in no way impairs Calaveras County Water
District's rights to indemnity from Consultant as provided in this agreement, including any
claims by third parties.
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q- Access to Records. Consultant shall provide access to the Federal grantor agency, the
Comptroller General of the United States, or any of their duly authorized representatives to
any books, documents, papers, and records of the contractor which are directly pertinent to that
specific contract for the purpose of making audit, examination, excerpts, and transcriptions.

r. Record Retention. Consultant shall retain all required records for three years after the
Calaveras County Water District makes final payments and all other pending matters are
closed.
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Arnold Wastewater Treatment Facility
Phase 1 Improvement Project
Design Report Update, December 2020



ARNOLD
WASTEWATER TREATMENT FACILITY

PHASE 1 IMPROVEMENT PROJECT
DESIGN REPORT
UPDATE

3294 Highway 4
Arnold, California
Calaveras County, California 95223

Calaveras County Water District
Post Office Box 846
San Andreas, California 95249
Phone (209) 754-3543

December 14, 2020



Report prepared by: Bob Godwin, P.E.
Senior Civil Engineer
CALAVERAS COUNTY WATER DISTRICT
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1. INTRODUCTION

Construction of the Arnold Wastewater Treatment Facility (WWTF or facility) was completed in
1986. Facility infrastructure is 35-year in age and soon will either require rehabilitation or
replacement. Since initial facility operation the service area increased in size when portions of the
Avery community and the Millwood subdivision were added in 1992-94 and 2015, respectively.
Growth in the Arnold sewer service area has been historical slow and it is anticipated to remain
slow with fewer than 100 connections, or less, added in the next forty years.

Facility operation is regulated by the Central Valley Regional Water Quality Control Board based
on requirements of General Order for Small Domestic Wastewater Treatment Systems WQ2014-
153-DWQ R5190 (General Order). Prior facility Order 97-073 was rescinded by Order R5-2016-
0036 and companion Notice of Applicability.

1.1 FACILITY IMPROVEMENTS

This report concerns Phase 1 improvements to the WWTF. Project goals are: 1) improved
operational reliability; 2) improved water quality; 3) assets management, and 4) ability to construct
a Phase II “expansion” project in response to growth should the growth exceed projections.

Limitation of District project funds may prevent the immediate implementation all proposed Phase
I improvements. In this scenario, implementation should be performed based upon priority.
Proposed Phase 1 improvements are ranked in priority (1 - 10) in Table 1. Improvements are
grouped either “new” or “replacement”.

Table 1: Phase 1 Improvements Priority

Phase 1 “New” Infrastructure Priority (1 - 10)
Clarifier No. 2 and RAS/WAS Pump Station 1
Mixed Liquor Splitter Box
Aerobic Digester No. 3
Mixed Liquor Metering Structure

Effluent Pump Station
Aerobic Digester No. 4 and No. 5
Phase 1 “Replacement” Infrastructure
Filter Feed / Effluent Pump Station
Oxidation Ditch Mixed Liquor Outlet Structure
Aeration Blowers No. 1, 2, and 3

O DN N = =

Pressure Filters

Electrical and Instrumentation Systems
RAS/WAS Pump Station (Clarifier No. 1)
Area Drain (supernatant) Pump Station

0 N N N bW =

Disinfection System 10




2. CONDITION OF EXISTING WASTEWATER TREATMENT FACILITY

2.1 FACILITY SERVICE AREA

The Arnold service area is composed of approximately 975 acres including the Arnold downtown
area, Avery, and Mill Woods subdivision. The source of the Arnold WWTF influent is primarily
domestic and commercial wastewater. As of September 2020, the facility services 613 individual
customers who combined equal 835 equivalent single family units (ESFU). Excluding Avery and
Millwood subdivision, both originally outside the service area, approximately 108 ESFU have
been added since 1991, and no new services added since 2005. Arnold’s historic service size is
presented in the Table 2. District sewer service boundary in Arnold is shown in the Calaveras
Local Agency Formation Commission Sphere of Influent (SOI) Report, dated April 2017, and on
Figure 1.

Table 2: Historic Arnold WWTF Service Size
Year of Facility Service ESFU
1991 561
2005, including Avery 638
2020, includes Avery and Millwood 835

2.2.1 California Department of Finance Population Projections

The 2010, California Department of Finance projected an increase of 11.7 percent in County
population between 2020 and 2060. However, when revised 2019, these estimates now project a
decline of 12.2 percent in the County. A comparison of the two population projections is presented
in the Table 3.

Table 3: Calaveras County Population Projections

California Department of Finance 2020 2030 2040 2050 2060
2010 Population Projection 45,162 47,129 48,242 48,775 50,468
2020 Population Projection 44,289 42,608 39,186 35,688 34,122

The current Department of Finance population projection is located at the link below.
http://www.dof.ca.gov/forecasting/demographics/projections/documents/P1 _County 1yr.xIsx
2.2.2 Calaveras County General Plan

The District’s Arnold service area currently contains 232 vacant properties totaling 456 acres.
Buildout for the service area based on zoning and occupancy density assumptions from the 2019
Calaveras County General Plan (General Plan) is presented in Table 4. At buildout the service
areas will have an additional 817 ESFU. General Plan population estimates are based on the 2010
Department of Finance population estimates.



Table 4: Buildout Projection for Arnold Wastewater Service Area

Zoning | Zone Name

C Commercial

CR Commercial Recreational

CC Community Center

| Industrial

PR Parks / Recreation

PI Public / Institutional

RLD Residential — Low Density
RMD Residential — Medium Density
RR Rural Residential

Area, Property ESFU/
acre Utilization acre
3.8 20% 10.0
37.0 20% 5.0
84.2 20% 20.0
23.0 20% 7.5
16.0 - -
84.1 - -
59.3 50% 35
66.0 50% 9.0
52.5 - -

ESFU

7.5
37.0
336.8
34.5

103.7
296.9

2.3 INFLUENT WASTEWATER VOLUME

Average, maximum month (averaged as daily volume) and maximum day influent volume at the
Arnold WWTF for 2019 through June 2020 is presented in Table 5. Average monthly influent
volume since 2010 is found in Appendix A and daily influent volumes since 2019 in Appendix B.

Table 5: 2019-2020 Influent Volume

Daily Flowrate

Average

Maximum Month

Maximum Day

gal/day
99,000

197,000
453,000

gal/day/ESFU

119
235
542

24 INFLUENT WASTEWATER CHARACTERIZATION

Influent wastewater is characterized by the laboratory results from 2019 through June 2020 with
average values presented in Table 6. Monthly laboratory sample results from 2016 are provided
in Appendix C.

Table 6: 2019-2020 Average Influent Constituent Concentrations

BODs, mg/L
Suspended Solids, mg/L
Nitrogen, as N, mg/L

pH

Temperature, C

194
213
37
6.9
14.3




NO SCALE

Arnold Wastewater Treatment Facility
DISTRICT SEWER SERVICE ZONE

Calaveras County Water District
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2.5 WASTE AND THICKENED DIGESTED SLUDGE

Average daily waste activated sludge (WAS) and thickened digested sludge concentration and
volumes since 2016 is presented in Table 7. Individual monthly values for this period are located
in Appendix D.

Table 7: 2016-2020 Average Waste Sludge Characteristics
WAS Concentration, mg/L 10,000
Thickened Sludge Concentration, mg/L 16,000
Thickened Sludge Volume, gal/day 1,400
Sludge Production, pounds/day 180

2.6 CURRENT TREATMENT FACILITIES

Discussion in this section general only concerns elements of the Arnold WWTF impacted by
proposed improvements. A process diagram of the existing facility operation is shown in
Figure 2. The overall facility site plan and treatment facility infrastructure are shown on drawings
C100 and C101 located in Appendix F.

2.5.1 Biological Treatment System

Treatment is accomplished using an extended air, activated sludge system comprised of one
oxidation ditch (Oxidation Ditch No. 1) and one clarifier (Clarifier No. 1). Waste generated by
the activated sludge treatment system is thickened and further treated in two digesters before solids
are mechanically dewatered and disposed offsite. Air for the activated sludge system and aerobic
digesters is produced by three, two speed bi-lobe blowers located inside the operation building.
Air flow to the oxidation ditch diffusers and aerobic digesters is proportioned by manually by
valve. A summary of existing design and operational criteria is found in Table 8.

Repair to the Clarifier No. 1 mechanism was made August 2020 by District mechanics who
installed a custom drive shaft linking the drive gear to the center column torque tube flange.

2.5.2 Filter Feed / Effluent Pump Station

The filter feed / effluent pump station is attached to the secondary clarifier. Vertical turbine pumps
are used due to required high discharge pressure. Pumps operate in a lead/lag configuration.
Motors for both pumps were replaced in August 2020 and operate at constant speed.

2.5.3 Existing Treatment System Infrastructure Elevations

Existing infrastructure elevations are shown in Table 9. However, a site topographic survey along

with the “potholing” of buried utilities critical locations will be required for design and
construction.



Arnold Wastewater Treatment Facility
EXISTING FACILITY PROCESS DIAGRAM FIGURE 2
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Table 8: Existing Facility Treatment System Criteria

Influent Sewers

No.

Type

Diameter, each, inch
Capacity, each, gal/min

Headworks

Capacity, gal/min

Oxidation Ditch No. 1

Type
Depth, ft
Volume, gal
Detention Time, min., hrs
Capacity, Hydraulic, gal/day
Capacity, Solids, Ibs/day
Diffusers
Type
No.
Blowers
Type:
No.
Motor Type
Capacity, each, ft3/min
Duty

Clarifier No. 1

Type

Depth, ft
Diameter, ft
Weir Diameter, ft
Volume, gal

Aerobic Digesters No. 1 and No. 2

Number of Cells
Total Volume, gal
Total Aeration Air Required, ft3/min

2
Forcemain
8

400

540

Extended Air
7.0-11.0

111,000- 175,000
18

233,000
450

Fine Bubble
48

Bi-Lobe

3

2 Speed

250

Lead / Lag / Standby

Circular, Center Feed
10.0

26.0

26.0

40,000

4
18,000
60




Table 8: Existing Facility Treatment System Criteria (cont.)

Filter Feed / Effluent Pump Station
Wetwell
Max. Depth of Water, ft
Volume, gal
Pumps

Number
Type
Duty

Capacity, each
Flowrate, gal/min

Discharge Pressure, ft

Pressure Filters No. 1 and No. 2
Number

Diameter, ft
Filter Area, each, ft?
Loading Rate, gal/min/ft
Capacity, gal/min
Disinfection System
Type
Solution Conc., percent
Effluent Storage Tank
Volume, gal
Subsurface Infiltration System
Number of Beds
Trench Length, ft
Trench Bed Cross Section, ft
Area, ft?
Loading Rate, gal/ft?/day
Capacity, gal/day

10.0
3,200

2
Vertical Turbine
Lead / Lag

200
200

2
6.5
30
3.0
180

Sodium Hypochlorite
12

260,000

11
15,200
10.0
152,000
1.0
152,000




Table 9: Existing Facility Instructure Elevations

Oxidation Ditch No. 1 Elevation + 3,600 ft
Top of Wall 83.50
Bottom of Ditch 70.50
Maximum Water Surface 81.50
8" Influent Sewer, invert 79.00
4" Plant Drain Return, centerline 82.50
4" RAS Return, centerline 82.50

Clarifier No. 1
Top of Wall 75.50
Bottom of Clarifier, at Wall 73.50
6" Mixed Liquor Line (in), invert 69.50
4" RAS Line, invert 59.50
Water Surface, Effluent Weir 73.50
Effluent Outlet, invert 72.00

Digesters No. 1 and No. 2
Top of Wall 73.00
Bottom of Digester, at Wall 61.00
Water Surface 71.00
6" Digested Sludge Line, centerline 60.33
6" Digester Decant Line, centerline 62.25

Effluent Pump Station
Top of Wall 74.50
Bottom of Wetwell 59.50
Maximum Water Surface 71.00

Pressure Filters No 1. and No. 2
Top of Slab 83.00
Backwash Water Sump, invert 81.75

Effluent Storage Tank
Top of Tank
Bottom of Tank 205.00
Overflow 235.00

Area Drain Pump Station
Top of Wetwell 63.50
Bottom of Wetwell 51.00
Maximum Water Surface 61.50




3. BASIS OF DESIGN

Basis of design for Phase 1 improvements takes into consideration State and County population
and development projections, Arnold Sewer Master Plan improvement recommendations, historic
facility operations data, and District Operations staff input.

3.1 ARNOLD SEWER SERVICE AREA PROJECTIONS

Two growth models can be used for the Arnold sewer service area; the General Plan growth rate
or 2019 Department of Finance estimate. Number of ESFU for the Arnold service area is presented
in the Table 10. Regardless of assumed growth rate, additional facility capacity will not be
required for more than approximately 100 ESFU.

Table 10: Arnold Wastewater Service Area Growth

Community Growth Estimate 2020 2030 2040 2050 2060
General Plan &35 871 &91 901 933
2019 Department of Finance 835 803 739 673 643

3.2 INFLUENT WASTEWATER VOLUME AND CONSTITUENTS

Calaveras County Water District Water and Wastewater Design and Construction Standards
prescribe minimum wastewater design criteria.

Criteria includes a wastewater design flow

requirement of 195 and 585 gallons per ESFU, average and peak daily volume. This criteria was
updated to reflect historical facility data and presented in Table 11 for service requirements in
2060. Design influent wastewater constituent concentrations are shown in Table 12.

Table 11: Phase 1 Design Influent Volumes

Influent Volume at 933 ESFU gal/day (gal/min) gal/day/ESFU
Average 120,000 125
Maximum Monthly 280,000 300
Maximum Daily 370,000 400
Peak Hour (400) 600

Table 12: Phase 1 Design Influent Constituent Concentrations

BODs, mg/L 225
Suspended Solids, mg/L 225
Nitrogen, as N, mg/L 40
pH 8
Temperature, C 10

10



4. PROPOSED PHASE 1 IMPROVEMENTS

The following minimum infrastructure is proposed for the Arnold WWTEF. Implementation of all,
or a portion, of the improvements discussed in report dependents upon availability of District
capital improvement project funds. A preliminary site plan of Phase 1 improvements is shown on

drawing C102 in Appendix F.

1. An additional clarifier, Clarifier No.2, to increase capacity and improve reliability

and water quality.

Aerobic digester No. 3.

AN

improvements.

4.1 PROCESS AND YARD PIPING FOR IMPROVEMENTS

Sizes for pipe systems for Phase 1 improvements at peak hour flowrate is presented in Table 13.
Process, pipe size, design condition along with maximum velocity are shown in table. Values in

Pump station for pressure filter feed and effluent.

Mixed liquor distribution (splitter) box designed for two clarifier operation.

Return and waste activated sludge (RAS/WAS) pump station for Clarifier No. 2.

Civil, mechanical, and electrical improvements related to proposed facility

table calculated assuming independent operation of Clarifier No. 1 and Clarifier No. 2.

Table 13: Phase 1 Improvement Minimum Design Requirements

Mixed Liquor

Return Activated Sludge
Waste Activated Sludge
Filter Feed

Filter Effluent

Piping Systems per Clarifier Diameter, in

0 0~ N ©

Flow, gal/min Velocity, ft/sec
400 4.5
200 2.3
100 2.6
400 4.5
400 4.5

Pipe systems when encased in concrete shall be steel or ductile.
considered in conditions when the exterior pipe is submerged in wastewater. Polyvinyl chloride

(PVC) pipe used in most other applications.

11

Stainless steel pipe will be




4.2 MiIXED LIQUOR FLOW CONTROL

Mixed liquor distribution and control is required with the addition of Clarifier No. 2. Currently
flow is regulated using a pitch valve. This system will not work with two clarifiers. Therefore,
funding permitting, a splitter box is proposed which will combine flow from both existing
oxidation ditch and future ditch and regulate the distribution of flow to both clarifiers. Upstream
water level and diversion to each clarifier will be maintained by two stainless steel, AWWA C561-
14 “downward” overflow weir gates. Gate operation will be automated and respond to measured
flow rate. Gates will be similar to the Fontaine Aquanox Series 40 weir gate.

A preliminary splitter box design is shown on drawings S400 and M400. Process diagram of the
overall facility treatment operation with Phase 1 improvements is shown on Figure 3.

4.2.1 Oxidation Ditch No. 1 Diversion Structure

Construction of new diversion structure, attached to Oxidation Ditch No. 1 is proposed, funding
permitting. The existing outlet is not suitably configured. It may be possible to modify the existing
outlet but this will the disruption operations during construction. Flow control at the diversion
structure will be similar to the mixed liquor splitter box.

4.2.2 Clarifier Flow Measurement

Two flow meters and meter structure are proposed for measurement of flow received by Clarifier
No. 1 and No. 2, funding permitting. Measured flow rate will be then be used to adjust weir gate
heights in the splitter box. Each meter will be similar in design as a 6-in Foxboro MAG meter
manufactured by Schneider Electric.

4.3 SECONDARY CLARIFIER NO. 2

Clarifier No. 2 design is presented in Table 14. The first alternative is a 10 ft. deep, 30-ft diameter
(26-ft diameter overflow weir) clarifier. The calculated loads in Table 14 represent the combined
capacity of existing Clarifier No.1 and proposed Clarifier No. 2 operating at buildout capacity.

Solids loading and overload rate at maximum day flow are less than 25 pounds/ft?/day and 750
gal/day/ft?, respectively. Biological and activated sludge process calculations are located in
Appendix E. Preliminary design of the 30-ft. clarifier is shown on drawing S300 and M300. The
clarifier process design will be based upon the spiral blade clarifier manufactured by Westech, Inc.
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Table 14: Clarifier No. 2 Design

Depth of Water, ft 10.0
Diameter, ft 30.3
Surface Area, ft? 531
Weir

Diameter, ft 26.0

Length, ft 81.7
Volume, gal 54,000
Criteria @ Max. Day

Solids Loading Rate, pound/day/ft? 204

Hyd. Retention Time (HRT), hrs. 2.9

Overflow Rate, gal/day/ft? 610

Weir Loading Rate, gal/day/ft 3,967

4.4 RETURN AND WASTE ACTIVATED SLUDGE PUMP STATION

Elimination of the existing RAS/WAS pump station and replacement with a single pump station
serving clarifiers is proposed, if funding is available. A single pump station is required if the
facility is to be operate with two activated sludge sources, two ditches.

Submersible chopper pumps and motors equipped with variable frequency drive (VFD) units will
be used at the station for both RAS and WAS, if funding is available. A MAG meter will measure
and flow regulated by pump motor speed.

Motor operated plug valves at the station will divert flow when sludge wasting is required. The
station will be configured for expansion when the second oxidation ditch in constructed. Two
pumps initially installed at the station and two additional pumps, if funding is available and the
second oxidation ditch is built. Pumps shall be Vaughan Series E, chopper pumps.

Return and waste sludge (RAS/WAS) pump station requirements, at buildout are shown in
Table 15. Preliminary pump station design is shown on drawings S400 and M400.
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Table 15: RAS/WAS Pump Station Design

Mixed Liquor Concentration (MLSS), mg/L
Return Activated Sludge (RAS)
Solids Concentration, mg/L
Return Rate (each Clarifier)
@ Max. Month, gal/min.
@ Max. Day, gal/min.
Waste Activated Sludge (WAS)
Solids Concentration, mg/L
Waste Rate (each Clarifier)
@ Max. Month, gal/day
@ Max. Day, gal/day
Solids Production (both Clarifiers)
@ Average, pounds/day
@ Max. Month, pounds./day
RAS / WAS Pump Station

Wetwell
Length, ft
Width, ft
Max. Depth, ft
Volume, gal
Pumps
Number,
Type
Duty
Speed, rpm

Capacity, each
Flowrate, gal/min

Discharge Pressure, ft

4,000

8,000

97
128

8,000

2,668
3,872

121
356

12.5
6.0
9.0

5,000

2

Chopper
Duty/Standby
Variable (600 — 1800)

128
50
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4.5 AEROBIC DIGESTERS NO. 3, NO. 4, AND NO. 5

Three digester tanks each with a capacity of 9,000 gallons is proposed. Currently there insufficient
digester capacity. At a minimum on digester is required to correct the existing deficiency.
Proposed digesters will operate independent of the existing two digesters and require mixing and
aeration equipment. Mixing and aeration will be accomplished by three submersible, self-
aspirating aerators similar to Sulzer ABS-XT-152 aerators.

Design criteria, at buildout, for the existing and proposed digesters is presented in Table 16. Two
potential locations for the proposed digesters are on drawing C102. A preliminary digester design
is shown on drawings S500 and M500.

Table 16: Aerobic Digester Design
Aerobic Digester No. 3, No. 4, and No. 5
Dimensions, each
Length, ft 12.0
Width, ft 10.0
Max. Depth, ft 10.0
Volume, gal 9,000
Aeration Air, ft3/min. 35
Existing and Proposed System
Thickened Solids Concentration, mg/L 12,000
Capacity, gal 45,000
Hydraulic Retention Time (HRT)
@ Average, days 37
@ Max. Month, days 12.6
Aeration Air, ft3/min. 100

4.6 EFFLUENT PUMP STATION IMPROVEMENTS

The existing effluent pump station is inadequate in size, condition, and not suitable for future
planned operation. Therefore, two pump stations are proposed as replacement. The first station
for clarifier effluent will pump directly to the pressure filters. Design criteria for this pump station
s presented in Table 17. Alternatively a single replacement pump station can serve both clarifiers.

The clarifier effluent pump station will utilize pumps similar to Xylem Flygt N-impeller
submersible pumps. Pump motor speed will be controlled by VFD units and rate of flow by
compound control loop using wetwell depth and flowrate.

The second pump station will convey filtered effluent to effluent storage or disposal facilities.

Design criteria for the filtered effluent station is presented in Table 18. Vertical turbine pumps
will be employed. Proposed station(s) location are shown on drawing C102.
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Table 17: Clarifier Effluent Pump Station Design

Clarifier Effluent Pump Station
Wetwell
Length, ft 12.0
Width, ft 8.0
Max. Depth, ft 9.0
Volume, gal 6,500
Pumps
Number 3
Type Submersible
Duty Condition Lead/Lag/Standby
Speed, rpm Variable (600 — 1800)
Capacity, each
Flowrate, gal/min 200
Discharge Pressure, ft 50
Table 18: Filtered Effluent Pump Station Design
Filtered Effluent Pump Station
Wetwell
Length, ft 12.0
Width, ft 12.0
Max. Depth, ft 9.0
Volume, gal 9,700
Pumps
Number 3
Type Vertical Turbine
Duty Condition Lead/Lag/Standby
Speed, rpm Variable (600 — 1800)
Capacity, each
Flowrate, gal/min 200
Discharge Pressure, ft 150

4.7 ELECTRICAL IMPROVEMENTS

Electrical requirements have not be yet considered.
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APPENDIX A

ARNOLD WASTEWATER TREATMENT FACILITY
2010 -2020 AVERAGE MONTHLY INFLUENT VOLUME
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APPENDIX B

ARNOLD WASTEWATER TREATMENT FACILITY
2019 — 2020 DAILY INFLUENT VOLUME



ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
1/1/2019 58,700 0.00
1/2/2019 163,400 0.00
1/3/2019 88,700 0.00
1/4/2019 78,200 0.00
1/5/2019 74,900 0.06
1/6/2019 87,900 1.41
1/7/2019 174,500 2.45
1/8/2019 118,200 0.00
1/9/2019 104,900 0.48
1/10/2019 132,400 0.26
1/11/2019 96,200 0.00
1/12/2019 74,500 0.00
1/13/2019 139,800 0.00
1/14/2019 75,900 0.00
1/15/2019 102,600 0.52
1/16/2019 156,000 123,800 3,836,400 1.54 13.99
1/17/2019 170,200 2.96
1/18/2019 200,200 1.66
1/19/2019 185,000 0.02
1/20/2019 112,800 0.00
1/21/2019 202,900 1.86
1/22/2019 265,000 0.77
1/23/2019 141,700 0.00
1/24/2019 104,300 0.00
1/25/2019 120,900 0.00
1/26/2019 98,900 0.00
1/27/2019 111,700 0.00
1/28/2019 126,100 0.00
1/29/2019 90,700 0.00
1/30/2019 111,700 0.00
1/31/2019 67,500 0.00
2/1/2019 91,500 0.00
2/2/2019 139,400 2.04
2/3/2019 178,100 2.36
2/4/2019 250,200 2.39
2/5/2019 168,200 0.10
2/6/2019 174,600 0.1
2/7/2019 439,900 0.04
2/8/2019 452,800 0.10
2/9/2019 122,300 0.13




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
2/10/2019 137,100 0.23
2/11/2019 218,100 0.02
2/12/2019 141,100 0.00
2/13/2019 115,600 2.03
2/14/2019 289,000 3.11
2/15/2019 344,800 196,600 5,504,300 2.52 18.38
2/16/2019 255,800 0.15
2/17/2019 196,200 0.00
2/18/2019 143,800 0.00
2/19/2019 320,000 0.45
2/20/2019 128,200 0.24
2/21/2019 131,000 0.01
2/22/2019 134,400 0.35
2/23/2019 123,400 0.04
2/24/2019 174,700 0.00
2/25/2019 126,100 0.00
2/26/2019 125,900 0.09
2/27/2019 168,500 1.08
2/28/2019 213,600 0.79
3/1/2019 178,800 0.00
3/2/2019 187,300 1.52
3/3/2019 236,800 0.77
3/4/2019 199,600 0.63
3/5/2019 195,800 0.03
3/6/2019 196,300 1.40
3/7/2019 391,100 2.37
3/8/2019 251,100 0.75
3/9/2019 212,100 0.44
3/10/2019 147,000 0.01
3/11/2019 171,200 0.17
3/12/2019 195,900 0.05
3/13/2019 149,500 0.13
3/14/2019 151,000 0.00
3/15/2019 207,000 0.00
3/16/2019 173,200 180,000 5,580,700 0.00 11.59
3/17/2019 141,900 0.00
3/18/2019 154,200 0.00
3/19/2019 190,200 0.00
3/20/2019 109,400 0.61
3/21/2019 162,600 0.45
3/22/2019 176,700 0.01
3/23/2019 161,400 0.86
3/24/2019 194,700 0.1
3/25/2019 143,500 0.00
3/26/2019 142,400 0.01
3/27/2019 132,600 0.63




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
3/28/2019 176,600 0.51
3/29/2019 151,400 0.13
3/30/2019 183,400 0.00
3/31/2019 116,000 0.00
4/1/2019 140,500 0.00
4/2/2019 191,000 1.30
4/3/2019 235,500 0.17
4/4/2019 155,000 0.00
4/5/2019 141,700 0.00
4/6/2019 187,300 0.08
4/7/2019 110,000 0.05
4/8/2019 154,100 0.00
4/9/2019 139,400 0.33
4/10/2019 101,200 0.03
4/11/2019 124,300 0.00
4/12/2019 128,100 0.00
4/13/2019 137,000 0.04
4/14/2019 100,600 0.00
4/15/2019 117,800 0.00
4/16/2019 135,200 126,600 3,797,500 0.43 247
4/17/2019 101,700 0.01
4/18/2019 125,200 0.00
4/19/2019 95,100 0.01
4/20/2019 131,000 0.00
4/21/2019 120,600 0.00
4/22/2019 91,600 0.01
4/23/2019 109,000 0.00
4/24/2019 85,600 0.01
4/25/2019 116,400 0.00
4/26/2019 125,800 0.00
4/27/2019 84,400 0.00
4/28/2019 120,300 0.00
4/29/2019 95,500 0.00
4/30/2019 96,600 0.00
5/1/2019 89,600 0.00
5/2/2019 116,900 0.00
5/3/2019 75,700 0.00
5/4/2019 122,500 0.00
5/5/2019 89,100 0.00
5/6/2019 102,700 0.00
5/7/2019 105,900 0.00
5/8/2019 81,500 0.00
5/9/2019 102,500 0.01




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches

5/10/2019 86,500 0.00
5/11/2019 107,200 0.00
5/12/2019 82,700 0.00
5/13/2019 102,000 0.00
5/14/2019 88,900 0.00
5/15/2019 69,500 0.00
5/16/2019 123,700 111,200 3,447,700 1.96 8.52
5/17/2019 141,000 1.35
5/18/2019 110,200 0.00
5/19/2019 131,900 1.40
5/20/2019 143,100 0.49
5/21/2019 106,900 0.37
5/22/2019 141,100 1.50
5/23/2019 125,600 0.00
5/24/2019 120,300 0.09
5/25/2019 148,900 0.00
5/26/2019 149,700 1.33
5/27/2019 158,600 0.01
5/28/2019 127,700 0.01
5/29/2019 84,400 0.00
5/30/2019 115,500 0.00
5/31/2019 95,900 0.00

6/1/2019 127,200

6/2/2019 98,100

6/3/2019 115,400

6/4/2019 107,200

6/5/2019 83,600

6/6/2019 77,500

6/7/2019 98,400

6/8/2019 132,800

6/9/2019 75,400
6/10/2019 98,200
6/11/2019 116,500
6/12/2019 72,900
6/13/2019 107,100
6/14/2019 104,400
6/15/2019 85,500
6/16/2019 124,500 95,020 2,850,600
6/17/2019 52,400
6/18/2019 90,400
6/19/2019 102,600
6/20/2019 70,600
6/21/2019 90,000
6/22/2019 95,000
6/23/2019 123,100




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
6/24/2019 78,300
6/25/2019 84,000
6/26/2019 89,700
6/27/2019 74,500
6/28/2019 80,900
6/29/2019 129,500
6/30/2019 64,900
7/1/2019 92,900
7/2/2019 101,800
7/3/2019 89,500
7/4/2019 82,000
7/5/2019 107,400
7/6/2019 136,200
7/7/2019 80,400
7/8/2019 97,000
7/9/2019 92,600
7/10/2019 82,800
7/11/2019 81,700
7/12/2019 89,400
7/13/2019 89,900
7/14/2019 72,000
7/15/2019 98,600
7/16/2019 62,700 83,206 2,579,400
7/17/2019 78,700
7/18/2019 69,600
7/19/2019 76,400
7/20/2019 95,100
7/21/2019 89,700
7/22/2019 40,900
7/23/2019 73,000
7/24/2019 70,400
7/25/2019 63,200
7/26/2019 61,900
7/27/2019 103,500
7/28/2019 78,800
7/29/2019 83,100
7/30/2019 78,800
7/31/2019 59,400
8/1/2019 53,800
8/2/2019 72,600
8/3/2019 90,300
8/4/2019 63,100
8/5/2019 54,200
8/6/2019 77,800
8/7/2019 70,700
8/8/2019 64,100




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
8/9/2019 80,300
8/10/2019 83,200
8/11/2019 66,900
8/12/2019 83,000
8/13/2019 70,800
8/14/2019 61,300
8/15/2019 53,000
8/16/2019 69,000 71,868 2,227,900
8/17/2019 87,600
8/18/2019 54,100
8/19/2019 88,100
8/20/2019 65,500
8/21/2019 67,600
8/22/2019 50,400
8/23/2019 92,100
8/24/2019 90,000
8/25/2019 61,400
8/26/2019 79,500
8/27/2019 59,400
8/28/2019 83,700
8/29/2019 60,900
8/30/2019 83,700
8/31/2019 89,800
9/1/2019 77,700
9/2/2019 98,100
9/3/2019 100,800
9/4/2019 62,700
9/5/2019 84,000
9/6/2019 57,500
9/7/2019 99,600
9/8/2019 85,400
9/9/2019 70,400
9/10/2019 65,300
9/11/2019 79,800
9/12/2019 56,900
9/13/2019 81,400
9/14/2019 64,200
9/15/2019 106,500
9/16/2019 56,300 71,287 2,318,600
9/17/2019 90,600
9/18/2019 71,000
9/19/2019 69,500
9/20/2019 71,200
9/21/2019 66,200
9/22/2019 82,000
9/23/2019 90,900




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
9/24/2019 57,700
9/25/2019 75,400
9/26/2019 72,300
9/27/2019 71,300
9/28/2019 101,600
9/29/2019 59,900
9/30/2019 92,400
10/1/2019 72,500
10/2/2019 63,500
10/3/2019 70,700
10/4/2019 68,400
10/5/2019 76,200
10/6/2019 63,600
10/7/2019 84,500
10/8/2019 79,400
10/9/2019 71,200
10/10/2019 55,500
10/11/2019 67,000
10/12/2019 74,500
10/13/2019 75,900
10/14/2019 74,600
10/15/2019 88,400
10/16/2019 71,700 68,781 2,132,200
10/17/2019 54,700
10/18/2019 92,300
10/19/2019 82,300
10/20/2019 60,700
10/21/2019 81,300
10/22/2019 67,800
10/23/2019 77,800
10/24/2019 40,300
10/25/2019 67,900
10/26/2019 73,700
10/27/2019 59,200
10/28/2019 62,000
10/29/2019 39,700
10/30/2019 57,600
10/31/2019 57,300
11/1/2019 146,300 4.52
11/2/2019 90,000 4.51
11/3/2019 56,100 0.33
11/4/2019 80,800 0.68
11/5/2019 61,200 0.48
11/6/2019 81,300 0.00
11/7/2019 48,000 1.36




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
11/8/2019 84,700 1.88
11/9/2019 78,800 0.00
11/10/2019 92,400 0.00
11/11/2019 69,100 0.00
11/12/2019 69,100 0.17
11/13/2019 52,400 0.17
11/14/2019 61,700 0.88
11/15/2019 70,700 0.07
11/16/2019 95,300 78,300 2,350,000 0.29 16.87
11/17/2019 50,400 0.02
11/18/2019 99,100 0.00
11/19/2019 74,800 0.00
11/20/2019 79,200 0.01
11/21/2019 47,100 0.00
11/22/2019 89,200 0.37
11/23/2019 78,700 0.84
11/24/2019 70,500 0.25
11/25/2019 95,800 0.00
11/26/2019 75,300 0.04
11/27/2019 59,600 0.00
11/28/2019 87,500 0.00
11/29/2019 105,600 0.00
11/30/2019 99,300 0.00
12/1/2019 132,800 0.00
12/2/2019 267,400 4.51
12/3/2019 115,000 0.33
12/4/2019 130,800 0.68
12/5/2019 114,000 0.48
12/6/2019 108,900 0.00
12/7/2019 157,000 1.36
12/8/2019 136,900 1.88
12/9/2019 149,000 0.00
12/10/2019 114,100 0.00
12/11/2019 86,500 0.00
12/12/2019 96,400 0.17
12/13/2019 106,900 0.17
12/14/2019 127,400 0.88
12/15/2019 108,800 0.07
12/16/2019 131,600 118,200 3,663,400 0.29 12.35
12/17/2019 74,800 0.02
12/18/2019 129,800 0.00
12/19/2019 67,300 0.00
12/20/2019 38,100 0.01
12/21/2019 110,900 0.00
12/22/2019 110,900 0.37




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
12/23/2019 110,900 0.84
12/24/2019 136,600 0.25
12/25/2019 97,100 0.00
12/26/2019 88,400 0.04
12/27/2019 113,300 0.00
12/28/2019 121,500 0.00
12/29/2019 125,800 0.00
12/30/2019 158,400 0.00
12/31/2019 96,100 0.00
1/1/2020 146,000 0.03
1/2/2020 84,800 0.00
1/3/2020 113,700 0.00
1/4/2020 116,300 0.00
1/5/2020 110,700 0.03
1/6/2020 101,200 0.00
1/7/2020 99,800 0.00
1/8/2020 83,300 0.00
1/9/2020 78,100 0.00
1/10/2020 91,400 0.27
1/11/2020 133,800 0.09
1/12/2020 76,000 0.00
1/13/2020 100,300 0.00
1/14/2020 93,200 0.40
1/15/2020 101,400 0.00
1/16/2020 83,300 100,100 3,104,100 0.04 2.43
1/17/2020 112,700 0.15
1/18/2020 102,600 0.48
1/19/2020 89,600 0.13
1/20/2020 117,500 0.00
1/21/2020 106,400 0.00
1/22/2020 79,900 0.00
1/23/2020 83,500 0.04
1/24/2020 111,600 0.02
1/25/2020 104,600 0.00
1/26/2020 75,200 0.62
1/27/2020 148,000 0.06
1/28/2020 105,700 0.00
1/29/2020 86,900 0.00
1/30/2020 66,700 0.06
1/31/2020 99,900 0.01
2/1/2020 113,800 0.00
2/2/2020 79,500 0.03
2/3/2020 112,900 0.00
2/4/2020 81,800 0.00
2/5/2020 73,600 0.00




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
2/6/2020 79,000 0.00
2/7/2020 82,800 0.00
2/8/2020 106,400 0.00
2/9/2020 87,100 0.00
2/10/2020 86,100 0.01
2/11/2020 82,600 0.00
2/12/2020 67,300 0.00
2/13/2020 60,200 0.00
2/14/2020 102,400 0.00
2/15/2020 96,900 84,883 2,461,600 0.00
2/16/2020 93,300 0.00
2/17/2020 115,900 0.00
2/18/2020 75,700 0.00
2/19/2020 72,600 0.00
2/20/2020 73,400 0.00
2/21/2020 86,000 0.00
2/22/2020 94,600 0.00
2/23/2020 72,700 0.00
2/24/2020 85,800 0.00
2/25/2020 63,000 0.00
2/26/2020 84,000 0.00
2/27/2020 75,300 0.00
2/28/2020 68,900 0.00
2/29/2020 88,000 0.00
3/1/2020 84,800 0.02
3/2/2020 86,100 0.15
3/3/2020 55,300 0.03
3/4/2020 78,500 0.00
3/5/2020 66,700 0.03
3/6/2020 57,000 0.00
3/7/2020 98,000 0.14
3/8/2020 63,700 0.02
3/9/2020 91,100 0.00
3/10/2020 48,700 0.00
3/11/2020 79,000 0.00
3/12/2020 69,300 0.03
3/13/2020 78,800 0.00
3/14/2020 92,500 0.70
3/15/2020 123,600 2.05
3/16/2020 172,300 99,800 3,092,700 2.99 10.61
3/17/2020 136,200 0.08
3/18/2020 104,400 0.20
3/19/2020 123,000 1.17
3/20/2020 111,000 0.80
3/21/2020 145,100 0.00




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
3/22/2020 73,500 0.04
3/23/2020 127,600 0.19
3/24/2020 110,600 0.24
3/25/2020 145,800 0.59
3/26/2020 110,500 0.54
3/27/2020 133,100 0.30
3/28/2020 105,600 0.00
3/29/2020 115,800 0.18
3/30/2020 97,400 0.09
3/31/2020 107,700 0.03
4/1/2020 117,600 0.00
4/2/2020 85,000 0.00
4/3/2020 104,700 0.00
4/4/2020 90,800 0.00
4/5/2020 128,600 1.05
4/6/2020 144,700 0.88
4/7/2020 148,300 1.74
4/8/2020 113,500 0.03
4/9/2020 112,000 0.17
4/10/2020 160,100 0.13
4/11/2020 111,000 0.00
4/12/2020 89,000 0.00
4/13/2020 126,100 0.00
4/14/2020 88,000 0.00
4/15/2020 183,600 0.01
4/16/2020 149,700 106,000 3,179,700 0.00 4.05
4/17/2020 113,000 0.00
4/18/2020 68,000 0.00
4/19/2020 117,800 0.00
4/20/2020 83,200 0.00
4/21/2020 89,400 0.00
4/22/2020 71,200 0.00
4/23/2020 105,300 0.00
4/24/2020 78,800 0.00
4/25/2020 98,400 0.00
4/26/2020 66,500 0.00
4/27/2020 102,600 0.00
4/28/2020 71,900 0.00
4/29/2020 80,000 0.00
4/30/2020 80,900 0.04
5/1/2020 97,500 0.00
5/2/2020 91,600 0.00
5/3/2020 72,100 0.00
5/4/2020 113,400 0.00
5/5/2020 79,200 0.00
5/6/2020 69,400 0.00




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches

5/7/2020 97,700 0.00

5/8/2020 109,600 0.00

5/9/2020 39,200 0.00
5/10/2020 79,500 0.00
5/11/2020 91,000 0.00
5/12/2020 92,000 0.12
5/13/2020 66,100 0.00
5/14/2020 105,700 0.00
5/15/2020 58,100 0.00
5/16/2020 148,700 89,500 2,773,800 0.00 2.46
5/17/2020 77,300 0.00
5/18/2020 109,000 1.42
5/19/2020 121,800 0.64
5/20/2020 75,700 0.20
5/21/2020 94,400 0.04
5/22/2020 107,700 0.00
5/23/2020 86,000 0.00
5/24/2020 83,100 0.00
5/25/2020 114,700 0.04
5/26/2020 91,200 0.00
5/27/2020 77,700 0.00
5/28/2020 82,300 0.00
5/29/2020 62,700 0.00
5/30/2020 97,800 0.00
5/31/2020 81,600 0.00

6/1/2020 95,000

6/2/2020 87,400

6/3/2020 70,500

6/4/2020 66,200

6/5/2020 106,700

6/6/2020 73,100

6/7/2020 78,600

6/8/2020 102,900

6/9/2020 90,900
6/10/2020 69,500
6/11/2020 93,900
6/12/2020 54,700
6/13/2020 105,900
6/14/2020 87,100
6/15/2020 115,800
6/16/2020 80,100 84,247 2,527,400
6/17/2020 77,300
6/18/2020 86,400




ARNOLD WASTEWATER TREATMENT FACILITY

INFLUENT MONTHLY MONTHLY DAILY MONTHLY
DATE VOLUME AVERAGE TOTAL RAINFALL | RAINFALL
gallons inches
6/19/2020 61,000
6/20/2020 89,100
6/21/2020 80,900
6/22/2020 90,700
6/23/2020 80,300
6/24/2020 93,100
6/25/2020 80,400
6/26/2020 84,800
6/27/2020 60,900
6/28/2020 88,000




APPENDIX C

ARNOLD WASTEWATER TREATMENT FACILITY
2019 —2020 MONTHLY INFLUENT SAMPLING RESULTS



Arnold WWTF Average Monthly Influent

Sample Results
January 2016 -
June 2020 BOD:s, Suspended Nitrogen, 0 Temp,
mg/L Solids, mg/L mg/L P C
January 2016 220 183 - 6.6 9.4
February 2016 330 198 32 6.6 9.6
March 2016 510 182 35 6.5 10.3
April 2016 180 199 56 6.6 12.9
May 2016 230 218 43 6.7 15.0
June 2016 470 242 55 6.6 18.8
July 2016 520 198 78 6.7 21.0
August 2016 63 206 26 6.6 21.4
September 2016 210 220 58 6.5 20.4
October 2016 220 172 46 6.7 17.3
November 2016 98 210 32 6.7 14.1
December 2016 41 227 41 6.8 10.6
January 2017 200 223 35 6.6 8.0
February 2017 110 204 21 6.6 8.2
March 2017 120 175 26 6.5 9.9
April 2017 120 164 29 6.5 10.8
May 2017 68 181 26 6.6 14.6
June 2017 600 204 42 6.6 17.8
July 2017 120 199 37 6.7 20.9
August 2017 110 229 42 6.7 21.8
September 2017 100 221 43 6.6 20.4
October 2017 110 233 43 6.7 17.0
November 2017 210 226 41 7.0 14.4
December 2017 200 211 91 7.1 11.9
January 2018 160 184 - 7.2 11.3
February 2018 110 149 - 7.2 10.6
March 2018 61 122 - 7.4 8.6
April 2018 34 163 - 7.1 11.6
May 2018 151 164 35 7.0 14.5
June 2018 221 193 32 6.8 18.2
July 2018 118 235 39 6.9 21.5
August 2018 196 230 42 6.9 21.0
September 2018 158 195 49 7.0 20.1
October 2018 156 190 - 6.4 17.5
November 2018 222 180 - 7.1 14.2
December 2018 175 209 - 7.3 10.8




Arnold WWTF Average Monthly Influent

Sample Results
January 2016 -
June 2020 BOD:s, Suspended Nitrogen, 0 Temp,
mg/L Solids, mg/L mg/L P C
January 2019 144 151 28 7.2 9.4
February 2019 39 101 10 7.3 7.3
March 2019 56 110 12 7.2 7.9
April 2019 61 121 18 7.2 11.2
May 2019 39 144 9 7.2 13.2
June 2019 278 147 25 7.2 16.6
July 2019 126 194 26 7.2 19.6
August 2019 316 213 60 7.1 21.0
September 2019 302 215 13 7.1 19.6
October 2019 413 185 41 7.2 16.0
November 2019 319 193 40 7.0 14.2
December 2019 153 143 26 6.8 9.8
January 2020 155 161 52 6.0 9.3
February 2020 154 185 30 7.0 9.8
March 2020 731 157 67 6.9 9.6
April 2020 49 141 19 6.7 10.5
May 2020 106 158 26 6.8 14.5
June 2020 95 209 4 6.9 18.2
AVERAGE 194 186 37 6.9 14.3




APPENDIX D

ARNOLD WASTEWATER TREATMENT FACILITY
2016 —2020 MONTHLY BIOSOLIDS PRODUCTION



I Armold WWTF Waste Activated Sludge
June 2020 Gallons Lbs %
January 2016 30,770 1,874 0.73%
February 2016 30,020 4,859 1.94%
March 2016 25,000 2,789 1.34%
April 2016 40,250 4,428 1.32%
May 2016 35,550 3,584 1.21%
June 2016 56,500 4,345 0.92%
July 2016 76,750 10,170 1.59%
August 2016 54,750 2,283 0.50%
September 2016 51,100 2,131 0.50%
October 2016 44,100 3,725 1.01%
November 2016 47,925 7,764 1.94%
December 2016 50,450 4,115 0.98%
January 2017 46,500 6,661 1.72%
February 2017 39,650 4,819 1.46%
March 2017 39,800 5,798 1.75%
April 2017 33,500 3,445 1.23%
May 2017 42,900 6,883 1.92%
June 2017 48,600 4,690 1.16%
July 2017 51,700 3,909 0.91%
August 2017 52,800 5,782 1.31%
September 2017 61,750 8,941 1.74%
October 2017 61,000 16,597 3.26%
November 2017 35,600 12,057 4.06%
December 2017 14,200 3,784 3.19%
January 2018 29,800 6,255 2.52%
February 2018 34,820 5,996 2.06%
March 2018 47,760 7,099 1.78%
April 2018 36,600 4,814 1.58%
May 2018 45,200 5,946 1.58%
June 2018 50,080 5,121 1.23%
July 2018 45,442 3,766 0.99%
August 2018 64,692 8,231 1.53%
September 2018 52,380 7,273 1.66%
October 2018 48,060 5,102 1.27%
November 2018 38,610 7,099 2.20%
December 2018 41,850 6,138 1.76%




Arold WWTF Waste Activated Sludge

January 2016 -

June 2020 Gallons Lbs %
January 2019 48,600 4,789 1.18%
February 2019 38,880 4,658 1.44%
March 2019 38,880 4,859 1.50%
April 2019 36,180 7,229 2.40%
May 2019 38,340 4916 1.54%
June 2019 26,730 2,952 1.32%
July 2019 33,030 4281 1.55%
August 2019 45,240 3,714 0.98%
September 2019 38,300 2,901 0.91%
October 2019 40,300 5,131 1.53%
November 2019 21,600 3,080 1.71%
December 2019 32,300 4,408 1.64%
January 2020 30,800 3,054 1.19%
February 2020 41,230 3,778 1.10%
March 2020 36,720 4,592 1.50%
April 2020 27,360 1,767 0.77%
May 2020 33,696 5,047 1.80%
June 2020 47,880 12,534 3.14%
MONTLY AVERAGE 41,899 5,407 1.57%
DAILY AVERAGE 1,400 180 1.60%




APPENDIX E

ARNOLD WASTEWATER TREATMENT FACILITY
BIOLOGICAL TREATMENT PROCESS CALCULATIONS












APPENDIX F

ARNOLD WASTEWATER TREATMENT FACILITY
PRELIMINARY DESIGN DRAWINGS



22 x 34 .ctb Plot Style

Thickness, Screening
Color No. Color m Plot Output (100 = Zero)
1 Red 0.3429 Black 100
2 Yellow 0.2540 Black 100
3 Green 0.2540 Black 100
4 Cyan 0.2540 Black 100
5 Blue 0.5080 Black 100
6 Magenta 0.2540 Black 100
7 Black 0.3429 Black 100
8 Grey 0.2540 Black 100
9-255 Various 0.2032 Black 50

.ctb Plot Style

Thickness, Screening
Color No. Color m Plot Output (100 = Zero)
1 Red 0.1750 Black 100
2 Yellow 0.1250 Black 100
3 Green 0.1250 Black 100
4 Cyan 0.1250 Black 100
5 Blue 0.2500 Black 100
6 Magenta 0.1250 Black 100
7 Black 0.1750 Black 100
8 Grey 0.1250 Black 100
9-255 Various 0.1250 Black 50
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tive Summary

The Calaveras County Water District (District) is embarking on an effort to develop a District-
wide financial plan for all its water and sewer service areas. To accomplish this task, a master
plan describing conveyance, treatment, and effluent holding and disposal system improvement
needs is required for the Arnold Sewer System. At the District’s request, HDR evaluated the
possibility of treating and disposing of sewage from the Millwoods Septage System at the
Arnold Wastewater Treatment Plant (Arnold WWTP). HDR also evaluated the possibility of
conveying, treating, and disposing of wastewater from the Avery Commercial area to the

Arnold WWTP.,

ent and Projected Flows

Analyses of historic data were conducted to determine the number of equivalent single family
units (ESFUs) served and to characterize historic influent flows. Projected ESFUs and future
flows were based on the growth anticipated for the service area and the District’s standard unit
flow rate of 195 gallons per day (gpd) per ESFU. Table 1 presents the projected breakdown of
the existing and future ESFUs for the various service area scenarios.

Table 1. Projected Breakdown of Existing and New Connections

Location

Projected ESFUs

Notes / Description

at Buildout
Existing Service Area ESFUs 638 Historic ESFUs as of 2004, includes Arnold and Avery
ESFUs.
Infill -- Outside of Cedar Ridge 381 Infill in existing Arnold service area. Growth based on an
Development additional 5 ESFUs per year.
A new development that has been accepted into the service
Infill - Cedar Ridge Development 213 area. All new ESFUs are expected to be connected within
the next 10 years.
. Buildout projection based on infill development and Cedar
Base Scenario 1,232 Ridge development ESFUs only.
Millwoods Septage System 177 EX|st|ng septqge sys;em out§|de of thg service area. Areais
essentially built-out (i.e., no increase in connections)
- . . Buildout projections are based on the Base Scenario
Existing Service Area Plus M'"WQOdS 1,409 projections plus allowing the Millwoods septage system to be
(Scenario 1)
connected to the Arnold Sewer System.
Existing septage system outside of the service area. A
Avery 22 portion of the system has already been connected to the
Arnold system. The 22 ESFUs represent new connections.
Existing Service Area Plus Aver Buildout projections are based on the Base Scenario
9 very 1,254 projections plus allowing Avery to be connected to the
(Scenario 2)
Arnold Sewer System
Existing Service Area Plus Millwoods Buildout projections are based on the Base Scenario
and Avery 1,431 projections plus allowing Avery and Millwoods to be

(Scenario 3)

connected to the Armold Sewer System

Calaveras County Water District
Master Planning Project
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Currently the Arnold WWTP receives approximately 75,000 gpd on an average dry weather
flow (ADWEF) basis. At buildout (under the Base Scenario), the ADWF is projected to increase
to approximately 240,000 gpd based on the existing service area. Projected ADWFs associated
with Scenarios 1, 2, and 3 are approximately 275,000, 245,000, and 280,000 gpd, respectively.
The existing treatment and effluent holding and disposal facilities have a rated ADWF capacity
of 170,000 gpd.

Regulatory Considerations

The Regional Water Quality Control Board (RWQCB) was contacted on December 16, 2004 to
discuss potential changes and/or additions the District might expect in the near future. The
RWQCB provided insight about its perceived areas of concern for the Arnold Sewer System. A
summary of the information gathered is described below:

@ The current Waste Discharge Requirements (WDR) is scheduled to expire in fiscal year
2007. A new Report of Waste Discharge will be required at that time.

@ The RWQCB has concerns regarding the underlying groundwater quality at the Arnold
WWTP. More groundwater monitoring wells for the percolation beds and irrigation
fields will likely be required when the WDR is renewed.

In addition, based on past experience with similar wastewater treatment facilities, the following
additional changes/requirements may be incorporated into the next WDR:

@ Disinfection By-Products: Research has shown that chlorine disinfection results in the
formation of disinfection by-products, primarily trihalomethanes (THMs) and haloacetic
acids (HAASs), which are known human carcinogens. To minimize the impact on
groundwater quality, the District should consider installing ultraviolet light (UV)
disinfection when the existing disinfection system requires substantial maintenance or
replacement.

Alternative Analyses

Alternative analyses were prepared to determine the cost effectiveness for incorporating the
Millwoods service area and a future Avery commercial area into the Arnold service area.

Incorporation of Millwoods Service Area

Adding a settling tank adjacent to the existing Millwoods leachfield and routing the Millwoods
septic tank effluent directly to the Arnold Sewer System were the two alternatives considered in
the evaluation. The following is a summary of key findings and recommendations:

@ Septic Tank Improvements (Millwoods): Regardless of which alternative is selected,
screens would have to be installed in several existing septic tanks along with concrete
lids and septic tank discharge piping improvements. The total estimated project cost for
these improvements is $385,000.

Calaveras County Water District ES-2
Master Planning Project May 16, 2005
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< Recommended Alternative: Installing a settling basin and continuing to operate
Millwoods as a separate system has a significantly lower net present worth cost. It is
estimated that this alternative represents approximately 65 percent of the costs
associated with abandoning the Millwoods treatment and disposal systems and routing
this flow to the Arnold WWTP for subsequent treatment and disposal. Based on this
cost comparison, it is recommended that Millwoods continue to operate as a separate
system.

Incorporation of Avery Commercial Area

The Arnold WWTP currently receives a small amount of domestic sewage from the Avery
Middle School and Safari Mobile Home Park. The District is considering expanding this
service by providing sewer service to a future Avery commercial area. Providing service to this
area is not expected to alter the costs or timeline requirements for the Arnold sewer system
improvements described later in Table 2 and Table 3. In addition, the Avery force main and
pumping station have adequate capacity to serve this expansion. However, a collection would
need to be necessary to connect the commercial area to the Avery force main. Assuming this
collection system expansion is paid for by the commercial area, adding this service area is
attractive from a cost standpoint since it will provide added customers at no additional costs to
the District.

Recommended Improvements and Timelines

Capacities for the existing facilities were determined to identify bottlenecks and improvements
needed to accommaodate future flows. Timeline requirements were based on evaluating project
influent flows, specific system capacities, and an infill growth rate of 5 ESFUs per year. Two
improvement phases are required for all four buildout scenarios.

A summary of the Phase | Improvements is shown in Table 2 along with estimated costs for the
Base Scenario. As shown, the total estimated project cost for the Phase | Improvements is
$1,190,000. It is recommended that these improvements be implemented immediately to
improve operations and maintenance and provide adequate capacity to accommodate future
flows.

! Tables describing the improvements and timeline requirements for Scenarios 1, 2, and 3 are presented in Appendix

F.

Calaveras County Water District ES-3
Master Planning Project May 16, 2005
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Table 2. Phase | Improvements (Base Scenario)

Cost Component Estimated Costs ($2
Collection System
Lift Station 1 60,000°
Lift Station 2 250,000
Treatment Plant
Secondary Clarifier and Return Activated Sludge (RAS) Pump 300,000
Dissolved Oxygen (DO) Control System 40,000
Effluent Pump 35,000
Site Piping 40,000
Effluent Disposal Evaluation 35,000
Subtotal A 760,000
Contingency (30 percent of Subtotal A) 230,000
Subtotal B¢ 990,000
Administration and Engineering (20 percent of Subtotal B) 200,000
Total Estimated Project Cost 1,190,000
Estimated costs presented in terms of 2004 US dollars.
b Cost represents the District's contribution to this lift station and not the total estimated cost.
¢ Estimate of probable construction cost.

Approximately 22 acres of additional spray field irrigation and six percolation beds are required
to accommodate increased flows and serve buildout. These improvements (referred to as the
Phase 1l Improvements) are required to be in service by 2011 or when the ADWF approaches
130,000 gpd. The total estimated project cost for these improvements is $865,00 and includes
an additional effluent holding tank.

A summary of the Phase Ill Improvements is shown in Table 3 along with estimated costs. As
shown, the total estimated project cost for the Phase 1l Improvements is $2,380,000. These
improvements are needed to be in service by 2020 when the ADWF approaches 170,000 gpd.
The total number of ESFUSs served in 2020 is estimated to be 940. Once these improvements
are completed, the sewer system will have adequate capacity through buildout.

Calaveras County Water District ES-4
Master Planning Project May 16, 2005
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Table 3. Phase Ill Improvements (Base Scenario).

Cost Component Estimated Costs ($)2

Collection System — Lift Station 3 125,000
Treatment Plant Expansion 1,400,000
Subtotal A 1,525,000

Contingency (30 percent of Subtotal A) 460,000
Subtotal B° 1,985,000

Administration and Engineering (20 percent of Subtotal B) 395,000
Total Estimated Project Cost 2,380,000

a Estimated costs presented in terms of 2004 US dollars.
b Estimate of probable construction cost.

Calaveras County Water District
Master Planning Project
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Introduction

The District is embarking on an effort to develop a District-wide financial plan for its water and
sewer systems. To accomplish this task, master plans technical memoranda describing
conveyance, treatment, storage, and disposal system improvements required to meet current
and future needs must be developed.

This master plan report presents a summary of the results and findings for the Arnold Sewer
System Master Planning Project. The intent of this project is to provide a basis for managed
upgrade of the conveyance, treatment, storage, and disposal systems and provide financial
information for a District-wide financial master plan.

Background

The District owns and operates the Arnold Wastewater Treatment Plant (Arnold WWTP)
located next to Highway 4, four miles south of Arnold. The Arnold WWTP was designed in
1984 and began operation in June of 1986. Wastewater treatment processes consist of an
extended oxidation ditch followed by clarification, chlorination, sand filtration, and effluent
holding. Solids handling processes consist of two aerobic digesters and two sludge drying beds.
Currently the District is in the process of installing a new belt filter press for biosolids
dewatering. The treatment plant has an average dry weather flow (ADWF) capacity of 170,000
gallons per day (gpd) and the inflow presently averages about 75,000 gpd.

Effluent is disposed of via spray irrigation or subsurface disposal beds. Spray irrigation is used
during the dry season for irrigation of up to 25 acres of native grassland, shrubs and trees. In
addition, 11 subsurface disposal beds can be used throughout the year for effluent disposal.
Potential groundwater impacts are monitored through three onsite monitoring wells. Discharge
requirements and key treatment and effluent disposal provisions are discussed in the Regulatory
Considerations section of this report.

Purpose and Specific Objectives

This purpose of this report is to describe the conveyance, treatment, storage, and disposal
system improvements required to meet the current and future service area needs. In particular,
this report provides the following information:

@ Delineation of the service area (infill areas and Cedar Ridge). As alternatives, the
following revisions to the service area are considered in this report:

A The potential for providing wastewater treatment and disposal services for the
Millwoods sewer system.

A The potential for providing wastewater treatment and disposal services for the
Avery Community Sewer System in addition to the Avery Middle School and Safari
Mobile Home Park.

Calaveras County Water District 1
Master Planning Project May 16, 2005
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®

Characterization of historic wastewater flows, including existing and projected average
dry weather, average day, peak month, maximum day, and peak wet weather flows and
infiltration and inflow (1&I).

Projection of future flows.
Description of the existing facilities and estimated capacities.

Evaluation of the existing and future options for the conveyance, treatment, storage, and
disposal systems.

Identification of the improvements needed to meet growth, improve operations, comply
with current and known future regulations, and correct deficiencies.

Recommendations for sewer system improvements needed to serve buildout conditions.

Timelines and cost information for constructing the recommended improvements.

Calaveras County Water District

Master Planning Project
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Current and Projected Flows and Wastewater Characteristics

Analyses of service area and treatment plant operating data were conducted to characterize
historic influent flows and pollutant loads. Projected future flows were based on the growth
anticipated for the service area and the District’s standard unit flow rate as described below.

Service Area

The area served by the Arnold WWTP is shown in Figure 1. The service area is composed of
approximately 590 acres of the Arnold downtown area. The source of the Arnold WWTP’s
influent is from primarily domestic and light commercial sources. The Arnold WWTP also
receives a relatively small amount of domestic sewage from the Avery Middle School and
Safari Mobile Home Park located in Avery, south of the immediate service area boundaries. No
industries discharge wastewater to the collection system.

Existing Service Area

The Arnold WWTP currently serves 638 ESFUs. Most connections are single family
residences, while some connections serve commercial or multi-family developments. To
characterize wastewater flows, the District uses a unit called an equivalent single family unit
(ESFU). For single-family residential development, one connection is typically equivalent to
one ESFU. Commercial and multi-family connections are assigned a number of ESFUs to
represent the flow they contribute to the collection system. In most cases, commercial and
multi-family connections each represent more than one ESFU.

Service Area Growth Scenarios

Future growth within the service area can come in three ways, infill within the service area,
service area expansion, and connection of existing septic systems to the Arnold sewer system as
described below.

Infill

The 1984 Engineer’s Report for the Arnold Wastewater Assessment District (as amended)
estimated an ultimate total of 986 equivalent single family units (ESFUs) within the service
area. The WWTP currently serves 638 ESFUs.? However, 33 of the existing ESFUs are in
Avery, outside the original service area. Therefore the current ESFUs in the original service
area are estimated as 638 minus 33, or 605 ESFUs. The infill potential in the Arnold service
area is estimated as the difference between 986 and 605, or 381 ESFUs.

% This value includes the Avery Middle School and Safari Mobile Home Park.

Calaveras County Water District 3
Master Planning Project May 16, 2005
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Connections in 1991

ESFU per Master Plan

2005 ESFU excluding prior 33 ESFU for Avery

Initial Avery
Millwoods
Avery
Subtotal

Future ESFU per Master Plan
Infill (1984 Engineering Report)
Cedar Ridge

Subtotal

Total

Actual Current Connections

Difference

Connections added since Master Plan

Connection added prior to Master Plan

ESFU added since 1991

561

605
33
177
22

804

381
213

594

1398

835

563

31

77

108
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The Cedar Ridge development area has been accepted into the Arnold service area. Cedar
Ridge is a 169-acre residential and commercial development located east of the Arnold WWTP.
The development is expected to represent 213 ESFUs (100 single family units, 120 multi-
family units, and 12-acre hotel and conference facilities). The development will be completed
over a four-year period, starting in 2005, and is expected to be fully inhabited within the next
ten years.

Service Area Expansion

Two areas were considered for potential expansion of the service area in this master plan. The
first is the Millwoods subdivision, which represents 177 ESFUs and is considered to be
essentially built-out. Properties in the Millwoods subdivision have individual septic tanks, and
the septic tank effluent is collected and conveyed to the Millwoods pump station. The pump
station directs flow to a disposal field located in the western portion of the subdivision. The
pump station could be re-configured to direct flow to the Arnold collection system. The current
ADWEF from Millwoods is approximately 10,000 gpd, or 56 gpd per ESFU. The annual average
flow is 10,800 gpd.

The second area for service expansion is a portion of Avery currently designated as
commercial. This is the area that is most likely to be connected to the Arnold WWTP over time
due to a planned extension of the sewer line. It is estimated that this expansion area will
ultimately serve an estimated 22 ESFUs.?

Connection of Existing Septic Systems

The potential for connecting residences to the Arnold sewer system that currently have
individual, on-site septic systems was discussed during the January 25, 2005 Public Meeting.
Some individuals expressed concern that future on-site septic failures would require
implementing a regional sewer solution.

In their response to public comments (see Appendix G), the District explained that
implementing a regional solution to eliminate on-site septic systems would be initiated by the
county and/or other state agencies, not the District. The District also explained that in the event
that a health threat was identified, impacts to the existing sewer system would need to be
funded by those directly benefiting from the solution, not by existing customers. Based on this
assessment, the District concluded that the scope of this master plan cannot speculate on the
need to develop a regional solution to eliminate the septic system. Therefore, connection of
existing septic systems to the Arnold sewer system was not considered in this master plan.

Historic and Projected Service Area Contributions

The District provided historical data pertaining to influent flows and connections served by the
Arnold WWTP. Historic values for flow and ESFUs are shown in Table 4. ADWF is the
average flow from June through September. Between 1991 and 2004, the average geometric

® Estimates provided by the District on January 25, 2005.

Calaveras County Water District 5
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growth rate has been approximately 1.0 percent per year. The highest growth rates of six
percent per year occurred in 2002.

A projection of buildout conditions was made to estimate the ultimate flows that could reach
the treatment plant. A total of four potential buildout scenarios were defined based on the

possible inclusion of Millwoods and Avery. The projected ESFUs associated with these four
scenarios are shown in Table 5.

Table 4. Historic Growth in Influent Flow and ESFUs Served.

Calaveras County Water District

Average Dry Annual Annual Percent Ratio of
Year Weather Flow | Average Flow ESFUs Increase in Increase in EéAI‘:%V\éF / d) A\gr:gu:lm
(gpd) (gpd) ESFUs ESFUs 9 ADVQ\JIF
1991 61,300 561 109
1992 63,300 566 5 1% 112
1993 54,800 572 6 1% 96
1994 71,800 577 5 1% 124
1995 75,000 81,000 583 6 1% 129 1.08
1996 77,500 83,000 589 6 1% 132 1.07
1997 70,700 72,000 595 6 1% 119 1.02
1998 66,700 70,000 601 6 1% 11 1.05
1999 59,600 64,000 607 6 1% 98 1.07
2000 57,600 61,000 583 (24) -4% 99 1.06
2001 60,000 61,000 589 6 1% 102 1.02
2002 54,700 59,000 625 36 6% 88 1.08
2003 74,300 70,000 631 6 1% 118 0.94
2004 75,000 638 7 1% 118
6
May 16, 2005
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Table 5. Projected Breakdown of Existing and Future Connections.

Projected
Location Scenario Buildout Notes / Description
ESFUs2
Existing Service Area ESFUs i 638 Historic ESFUs as of 2004, includes Arnold and
Avery ESFUs.
Infill -- Outside of Cedar Ridge Development - 381 Infill in existing Arnold service area.
A new development that has been accepted into
Infill - Cedar Ridge Development - 213 the service area. All new ESFUs are expected to
be connected within the next 10 years.
Buildout projections are based on infill
Base Scenario 1,232 development and Cedar Ridge development
ESFUs only.
Existing septage system outside of the service
Millwoods Septage System 177 area. Area is essentially built-out (i.e., no
increase in connections)
Buildout projections are based on the base
Existing Service Area Plus Millwoods 1 1,409 scenario plus allowing the Millwoods septage
system to be connected to the Arnold Sewer
System.
Existing septage system outside of the service
Aver 2 area. A portion of the system has already been
y connected to the Arnold system. The 2 ESFUs
represent new connections.
Buildout projections are based on the base
Existing Service Area Plus Avery 2 1,254 scenario plus allowing Avery to be connected to
the Arnold Sewer System
Buildout projections are based on the base
Existing Service Area Plus Millwoods 3 1431 scenario plus allowing Avery and Millwoods

and Avery

septage systems to be connected to the Arnold
Sewer System

a

Future ESFUs shown in italics. In 2002 there were 625 ESFUs. Based on a one percent growth rate, the ESFUs in 2004

is estimated at 638.

Historic and Projected Flows

A summary of the flow estimating assumptions is shown in Table 6.

Table 6. Flow Estimating Criteria.

Parameter 2005 2015 2025 Comments
Arnold ADWF (gpd/ESFU) 118 157 195 Phased increase over 20 years
Millwoods ADWF (gpd/ESFU) 56 126 195 Phased increase over 20 years
Cedar Ridge ADWF (gpd/ESFU) 195 195 195 New development at design rate
Avery Expansion ADWF (gpd/ESFU) 195 195 195 New development at design rate
Ratio of Annual Average Flow to ADWF 1.08 1.08 1.08
Maximum month I1&! (gpd/acre) 56 56 56
Ratio of Maximum Day to Annual Average 1.72 16 15 Phased decrease over 20 years
Ratio of Peak Hour to Annual Average 3.0 3.0 3.0 Assumed value

Calaveras County Water District
Master Planning Project
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The following are descriptions of the methodologies used to characterize historic and project
future flows conveyed to the Arnold WWTP.

Average Dry Weather Flow

The District’s Board of Directors has adopted a policy to plan for an ADWF of 195 gallons per
day (gpd) per ESFU. The existing flow per ESFU is approximately 118 gpd in the existing
service area, and only 56 gpd in Millwoods. The increase in flows is expected to occur as more
properties are inhabited and used year-round and the number of residents per household
increase to values which are typical for California residences. All areas of new development are
expected to contribute 195 gpd per ESFU under ADWF conditions. In existing developed areas,
the flow per ESFU is expected to transition from the existing value to 195 over a 20-year
period, from 2005 to 2025.

Average Annual Flow

The data in Table 4 show that the ratio of average annual flow to ADWF ranges between 0.94
and 1.08. For planning purposes, a ratio of 1.08 will be used for estimating current and future
average annual flows.

Maximum Month

The District provided daily influent flow data for 2001 through 2004. Based on a review of this
data, the highest average flow for a 30-day period was 80,000 gpd in December 2001. The
ADWEF during that year was 60,000 gpd, meaning that the maximum month 1&I1 was 20,000
gpd. The approximate active service area at that time was 360 acres, resulting in a maximum
month inflow and infiltration (I&I) of 56 gpd/acre. This value of 56 gpd/acre will be used for
estimating future I&I in the service area.

Maximum Day

A statistical analysis of the influent flow data was performed to determine the maximum day
flow. As shown in Figure 2, the maximum day flow was selected as the 99.7" percentile value
of the observed flows. This value was 107,600 gpd. The average flow for the corresponding
period was 62,500 gpd. Based on the ratio of these two values, the current peaking factor for
maximum day compared to annual average is 1.72. This ratio is assumed to drop from 1.72 to
1.5 over the next 20 years, due to better construction practices that are expected to reduce 1&1.

Peak Hour Flow

Hourly flow data were not available at the time this memorandum was prepared. The assumed
peak hour flow is 3.0 times the annual average flow based on typical peaking factors and
previous factors used for the District’s master planning efforts.

Service Area Scenarios and Projected Flows

As previously described, different scenarios were created to represent different buildout
conditions with varying degrees of service area expansion. The projected flows under the
different buildout scenarios are shown in Table 7.

Calaveras County Water District 8
Master Planning Project May 16, 2005
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Figure 2. Average Daily Flows and Estimated Maximum Peak Day Flow.

Table 7. Scenarios for Ultimate Buildout.

Currently [ Ultimate Ultimate Ultimate | Ultimate Ultimate Ultimate
. Additional | Ultimate Annual | Maximum . Peak
Location | Connected Area ADWF Maximum
ESEUs (acres) ESFUs ESFUs (gpd) Average Month Day (gpd) Hour
(gpd) (gpd) (gpd)

Existing
Service 638 740 594 1,232 240,240 | 259,459 | 281,680 389,189 | 778,378
Area
Millwoods - 78 177 177 34,515 37,276 38,883 55,914 111,829
Avery - 29 22 22 4290 | 4633 | 5914 6,950 | 13,900
Expansion
Base Scenario 1,232 240,240 | 259,459 | 281,680 389,189 | 778,378
Scenario 1 - Existing Service Area Plus Millwoods 1,409 274,755 | 296,735 320,563 445,103 890,207
Scenario 2 - Existing Service Area Plus Avery 1,254 244530 | 264,092 | 287,594 396,139 | 792,278
Scenario 3 - Existing Service Area Plus Millwoods 1431 279.045 | 301368 326,477 452053 | 904107
and Avery
Notes:
Design ADWF/ESFU (gpd): 195
Ratio of annul average flow to ADWF: 1.08
Maximum month |&! (gpd/acre): 56
Ultimate ratio of maximum day to annual average: 1.5
Ratio of peak hour to annual average: 3.0

Projections of interim growth between 2005 and buildout were made using growth rates
developed in cooperation with District staff. For the purposes of this master planning effort,
the assumed growth rate for infill in the Arnold service area is 5 ESFUs per year, which is

Calaveras County Water District 9
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equivalent to a growth rate of 0.8 percent per year. For Cedar Ridge, all 213 ESFUs are
assumed to be connected between 2005 and 2015. For Millwoods, all 177 ESFUs are assumed
to be connected in the middle or towards the end of 2005. For the Avery expansion area, the 22
new ESFUs are assumed to be connected over a 20-year period (approximately 1 ESFU per

year).

Flow projections were developed for 2005, 2015, and 2025. Calculated flows included ADWF,
annual average flow, and peak hour flow. To limit the possibility of sewer overflows, the
collection system should be sized to handle peak hour flows. Flow projections were developed
only for Scenario 3 (infill in the Arnold service area and the addition of Millwoods and the
Avery expansion area). Flows for the other development scenarios would be slightly lower.
The flow projections are shown in Table 8.

Table 8. Flow Projections for Interim Years - Scenario 3.

Parameter 2005 2015 2025
Arnold ESFU 638 688 738
Arnold ADWF (gpd/ESFU) 118 157 195
Arnold ADWF (gpd) 75,284 107,672 143,910
Arnold Annual Average (gpd) 81,307 116,286 155,423
Arnold Peak Flow (gpd) 243,921 348,858 466,269
Cedar Ridge ESFU 0 213 213
Cedar Ridge ADWF (gpd/ESFU) 195 195 195
Cedar Ridge ADWF (gpd) 0 41,535 41,535
Cedar Ridge Annual Average (gpd) 0 44,858 44,858
Cedar Ridge Peak Hour (gpd) 0 134,573 134,573
Millwoods ESFU 0 177 177
Millwoods ADWF (gpd/ESFU) 56 126 195
Millwoods ADWF (gpd) 0 22,214 34,515
Millwoods Annual Average (gpd) 0 23,991 37,276
Millwoods Peak Hour (gpd) 0 71,973 111,829
Avery Expansion ESFU 0 11 22
Avery Expansion ADWF (gpd/ESFU) 195 195 195
Avery Expansion ADWF (gpd) 0 2,145 4,290
Avery Expansion Annual Average (gpd) 0 2,317 4,633
Avery Expansion Peak Hour (gpd) 0 6,950 13,900
Combined ADWF (gpd) 75,284 173,566 224,250
Combined Annual Average (gpd) 81,307 187,452 242,190
Combined Peak Hour (gpd) 243,921 562,354 726,571

Notes:

Infill growth (ESFU/year) 5

Annual average to ADWF  1.08

Peak hour to annual average 3.0

0 = No ESFUs connected at the beginning of 2005.

Calaveras County Water District 10
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Historic and Projected Wastewater Characteristics

Historic wastewater characteristics were estimated by the three methods described below. A
copy of the calculations prepared for these analyses are attached in Appendix B for reference.

@ Statistical Analysis of Historic BOD Loads: Statistical analyses of historic
biochemical oxygen demand (BOD) and total suspended solids (TSS) loads between
December 2002 and May 2004 were conducted. The overall average annual (50"
percentile value) BOD and TSS loads were determined to be 124 1b BOD/d and 121 Ib
TSS/day, respectively. Based on the current number of connections (638 ESFUS), unit
loading rates are estimated to be 0.19 Ib BOD per ESFU and 0.19 Ib TSS per ESFU.

@ Historic BOD and TSS Concentrations: A review of historic influent BOD and TSS
concentrations between December 2002 and May 2004 was conducted. The overall
average BOD and TSS concentrations during this period were determined to be 242 and
237 mg/L, respectively. Based on these concentrations, and the current unit flow rates of
118 gpd, the estimated unit loading rates are estimated to be 0.24 Ib BOD per ESFU and
0.23 Ib TSS per ESFU.

@ Statistical Analysis of Historic Per Capita Loading Rates: The District routinely
monitors historic unit loading rates entering the Arnold WWTP. Statistical analyses of
these historic values were performed for data collected between December 2002 and
May 2004. The overall average (50" percentile values) unit loading rates were
determined to be 0.22 Ib BOD per ESFU and 0.19 Ib TSS per ESFU.

Based on a review of the analysis results, loading rates of 0.24 Ib BOD per ESFU and 0.20 Ib
TSS per ESFU will be used as the basis for estimating current BOD and TSS concentrations.
Future BOD and TSS concentrations are assumed to be equal to current values.

Similar analyses were prepared to determine the historic peak month BOD and TSS loads. In
general, peak month pollutant loads were equal to twice the average annuals loads. Based on
these results a load peak factor of 2.0 will be used to project the future peak month wastewater
characteristics at buildout.

Summary of Current and Projected Flows and Wastewater Characteristics

Table 9 presents a summary of current and projected flows and loads for the four growth
scenarios. Calculations showing how these flow and load projections were developed are
shown in Appendix C. The ADWEF, average annual, peak month flows and loads will be used
to assess the majority of the treatment plant, effluent holding, and disposal facilities. The peak
flows will be used to assess the collection system and treatment plant headworks and effluent
pumping station.

Calaveras County Water District 11
Master Planning Project May 16, 2005
P:\06779\18992\Reports\Final\Wastewater\Arnold\0677918992.073\0677918992.073.doc



R

Table 9. Current and Buildout Wastewater Flows and Characteristics.

Calaveras County Water District
Master Planning Project
P:\06779\18992\Reports\Final\Wastewater\Arnold\0677918992.073\0677918992.073.doc

Condition Conlt;gnlifgttions Base Scenario Scenario 1 Scenario 2 Scenario 3
glL)
BOD | TSS Flow (gpd) Flow (gpd) Flow (gpd) Flow (gpd)
Current Conditions
ADWF - - 75,284 75,284 75,284 75,284
Average Annual 226 188 81,307 81,307 81,307 81,307
Peak Month 384 322 95,444 95,444 95,444 95,444
Maximum Day - 139,848 139,848 139,848 139,848
Peak Flow - - 243,921 243,921 243,921 243,921
Buildout Conditions
ADWF - - 240,240 274,755 244,530 279,045
Average Annual 226 188 259,459 296,735 264,092 301,368
Peak Month 384 322 281,680 320,563 287,594 326,477
Maximum Day - - 389,189 445,103 396,139 452,053
Peak Flow - - 778,378 890,207 792,278 904,107
Notes:
Scenario 1 includes existing service area plus Millwoods
Scenario 2 includes existing service area plus Avery
Scenario 3 includes existing service area plus Millwoods and Avery
12
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Regulatory Considerations

A summary of current waste discharge requirements (WDR) for the Arnold Sewer System is
presented below. In addition, potential future changes to the WDR are discussed.

Waste Discharge Requirements

The current WDR (Order No. 97-073) for the Arnold WWTP was adopted by the Regional
Water Quality Control Board (RWQCB) in April 1997. A copy of the WDR can be found in
Appendix A. The WDR covers discharge prohibitions and specifications, effluent limitations,
reclamation specifications, solids disposal requirements, groundwater limitations, and other
provisions. Portions of the WDR pertinent to wastewater treatment and disposal systems are
discussed below.

Discharge Requirements

Treated effluent is permitted to be discharged to either the spray irrigation fields or subsurface
disposal beds provided the effluent quality meets the requirements stipulated in the WDR.

Numerical Effluent Limits

Table 10 summarizes the treated effluent requirements listed in the WDR.

Table 10. Effluent Discharge Specifications.

Effluent Limitation
Constituent dnits A\@;&gﬁjry Monthly Average Monthly Maximum
Flow gpd 170,000
BODa mg/L - 40 80
Settable Solids mg/L - 0.5 1.0
Total Coliform MPN/100 mL - 23 240¢
a 5-day, 20°C Biochemical Oxygen Demand
b Monthly median value.
¢ Daily Maximum.

Other Key Requirements

In addition to the limits shown above, the District must comply with the following key
specifications:

Discharge Limits and Specifications

@ Objectionable odors originating at the facility shall not be perceivable beyond the limits
of the wastewater treatment and disposal area.

@ The treatment facilities shall be designed, constructed, operated, and maintained to
prevent inundation or washout due to floods with a 100-year return frequency.

@ Bypass or overflow of untreated or partially treated waste is prohibited.

Calaveras County Water District 13
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Irrigation
@ Public contact with the reclaimed water shall be precluded through such means as
fences, signs, and other acceptable alternatives.

@ Areas irrigated with reclaimed water shall be managed to prevent the breeding of
mosquitoes.

@ Reclaimed water for irrigation shall be managed to minimize erosion, runoff, and
movement of aerosols from the disposal area.

@ Direct or windblown spray shall be confined to the designated reclamation area and
prevented from contacting drinking water facilities.

@ Spray irrigated effluent shall not occur during periods of precipitation and for at least 24
hours after cessation of precipitation, or when winds exceed 30 mph.

@ Storm water runoff from the irrigation field shall not be discharged to any surface water
drainage course within 48-hours of the last application of reclaimed water.

@ Reclaimed water for irrigation shall be managed to minimize erosion, runoff, and
movement of aerosols from the disposal area.

Ground Water Limitations

@ The discharge shall not cause underlying ground water to exceed a most probable
number of total coliform organisms of 2.2/100 mL over any seven-day period.

@ The discharge shall not contain concentrations of chemical constituents in amounts that
adversely affect agricultural use.

@ The discharge shall not contain taste or odor-producing substances in concentrations
that cause nuisance or adversely affect beneficial uses.

@ The discharge shall not contain chemicals, heavy metals or trace elements in
concentrations that adversely affect beneficial uses or exceed maximum contaminant
levels specified in 22 California Code of Regulations (CCR), Division 4, Chapter 15.

Possible Changes to Permit Requirements and Areas of Concern

The RWQCB was contacted on December 16, 2004 to discuss potential changes and/or
additions the District might expect in the future. The RWQCB provided insight about its
perceived areas of concern for the Arnold Sewer System. A summary of the information
gathered from this effort is described below.

@ The current WDR is scheduled to expire in fiscal year 2007. A new Report of Waste
Discharge will be required at that time.

@ The RWQCB has concerns regarding the underlying groundwater quality at the Arnold
WWTP. More groundwater monitoring wells for the subsurface disposal beds and
irrigation field will likely be added when the WDR is renewed.

Calaveras County Water District 14
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In addition, based on past experience with similar wastewater facilities, the following
additional changes/requirements may be incorporated into the next WDR:

@ Disinfection By-Products: Research has shown that chlorine disinfection results in the
formation of disinfection byproducts, primarily trihalomethanes (THMSs) and haloacetic
acids (HAAs), which are know human carcinogens. To minimize the impact on
groundwater quality, the District should consider installing ultraviolet light (UV)
disinfection when the existing disinfection system requires substantial maintenance or
replacement.

15
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Description and Evaluation of Existing Facilities

The existing wastewater facilities serving Arnold consist of a conveyance system, treatment
plant, effluent holding and disposal facilities. The attributes of each facility and a summary of
the results of a capacity evaluation are described below.

Sewer Conveyance System

A schematic of the Arnold collection system in shown in Figure 3. The existing collection
system includes approximately 15 miles of pipe and four lift stations.

The northernmost portion of the service area drains to Lift Station 3 on Dunbar Road. Lift
Station 3 pumps into the 4-inch diameter White Pines Force Main, which runs south into the
White Pines Interceptor. The White Pines Interceptor is an 8-inch diameter gravity line running
south parallel to Highway 4, collecting gravity flow from both sides of the service area. The
White Pines Interceptor terminates at Lift Station 2, on Pines Drive. Lift Station 2 pumps into
the 6-inch diameter Meadowmont Force Main, which runs east to Highway 4 and then south
approximately 300 feet along Highway 4. At this point the Meadowmont Force Main empties
into an 8-inch gravity line called Lateral MM. Lateral MM runs south along Highway 4 for
approximately 3,900 feet, to a drop manhole beside Highway 4. At the drop manhole, the line
drops in elevation and becomes a pressure line, called the Lakemont Force Main. The 8-inch
diameter Lakemont Force Main then flows to the Arnold WWTP.

In the southernmost portion of the collection system, areas east of Highway 4 are lower than the
Highway. A gravity lateral on the eastern service area boundary gathers flow from these
properties and conveys it to Lift Station 1, which is located near Highway 4 at the southern
edge of the Arnold service area. Lift Station 1 pumps into the 3-inch diameter Arnold Force
Main, which flows north along Highway 4 to the Arnold WWTP entrance. At this point the
Arnold Force Main meets the Lakemont Force Main, and flow enters the plant.

The fourth lift station is located in Avery, a small community located approximately one mile
south of the treatment plant. The Avery Pump Station (APS) collects flow from the Avery
Middle School and the Safari Mobile Home Park. The flow is then pumped through the 6-inch
diameter Avery Force Main directly to the headworks of the Arnold WWTP.

The entire gravity collection system consists of 51,200 feet of 6-inch pipe and 14,000 feet of 8-
inch pipe. The force mains, ranging from 3-inch to 8-inch, have a total length of 16,100 feet.

The available data for the four lift stations is shown in Table 11.

Calaveras County Water District 16
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Table 11. Pump Station Data.

Avery Lift Station Lift Station 1 Lift Station 2 Lift Station 3
Two5h
Two 15-hp Two 5-hp Two 10-hp submersible gprinder
Pumps submersible submersible submersible non- followed by two 5-h
turbine grinder clog dry pit n):)n-clog P
Average Design Inflow (gpm) N/A 12 165 29
Peak Design Inflow (gpm) N/A 30 350 105
Capacity — one pump
Pumping Rate (gpm) 110 40 275 81
Head (ft) 400 103 62 181
Capacity — both pumps
Pumping Rate (gpm) 150 60 375 120
Head (ft) 500 111 68 198
Capacity with Both Pumps (gpd) 216,000 86,400 540,000 172,800

N/A = Not Available

Wastewater Treatment Plant

The Arnold WWTP consists of an extended oxidation ditch followed by clarification,
chlorination, sand filtration, an enclosed storage tank, eleven subsurface disposal beds, and a
25-acre spray irrigation field. Additionally, there are two aerobic digesters and two sludge
drying beds for solids treatment. The District is currently in the process of installing a belt filter
press for solids dewatering. According to the WDR, the treatment facility, holding tank, and

disposal beds have a design ADWF capacity of 170,000 gpd.

A process schematic and site plan of the Arnold WWTP are shown in Figure 4 and Figure 5,
respectively. A summary of key design criteria and operating parameters for the major unit
processes is presented in Table 12.

Calaveras County Water District
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Table 12. Key Design and Operating Criteria.

Headworks
Comminutor Number 1
Capacity 626,000 gpd @ Peak Hour
Parshall Flume Number 1
Throat Size 3inches
Flow Range 19,000 gpd to 777,000 gpd
Chlorine Diffuser Number 1
Capacity 500 Ibs chlorine/day
Bypass Bar Screen Number 1
Bar Spacing 2-inch
Secondary Treatment
Oxidation Ditch Number 1
Maximum Side Water Depth 11 feet
Volume 175,000 gallons @ maximum depth
Detention Time 24 hours @ ADWF
Mixed Liquor Suspended Solids 3,000 to 6,000 mg/L
Mean Cell Residence Time 20 to 30 days
Organic Loading Rate (Maximum) 20 Ibs BOD/day/1,000cf @ peak month
Dissolved Oxygen Concentration 1to 3 mg/L
Air Diffuser Number of Aeration Head 9
Number of Diffusers per Head 8
Type Fine Bubble
Capacity 500 cfm
Low Speed Mixer Number 2
Horsepower, each 15hp
Flow Control Vault
Pinch Valve Number 1
Maximum FIow_ReguIating 180,000 gpd
Capacity
Clarifier Number 1
Type Center Feed
Diameter 26 feet
Side Water Depth 10 feet
Volume 40,000 gallons
Hydraulic Loading Rate 330 gpd/sf @ ADWF
Solids Loading Rate 25 Ibs/day/sf @ ADWF
Sludge Pump Number 2
Type Variable Frequency Belt Drive
Capacity, each 60 to 125 gpm
Recycling Rate 100 percent at average annual flow with 1 pump out of
service
Effluent Pump Number 2
Type Vertical Turbine
Calaveras County Water District 21
Master Planning Project May 16, 2005
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Capacity, ea 125 gpm
Total Dynamic Head 200 feet
Pressure Filter Number 2
Type Single Media Sand
Volume 2,500 gallons each

Hydraulic Capacity 125 gpm
Hydraulic Loading Rate 3.8 gpm/sf @ ADWF of 170,000 gpd

Maximum Loading Rate 10 gpm/sf

Backwash Flow Rate 500 gpm

Backwash Duration

10 to 15 minutes

Backwash Hydraulic Loading 15 gpm/sf
Backwash Air 5 cfmlsf
Blowera Number 3 + 1 standby
Type Positive Displacement
Horsepower 3-15hp;1-10hp
Disinfection
Feed Tank Number 1
e 1
Type Peristaltic
Capacity 30 gpd
Minimum Residual 0.2 mg/L

Contact Time

30 minutes through Filters @ peak hour flow

Sludge Treatment

Aerobic Digester Number 1
Compartments 2
Volume, ea 9,050 gallons
Sludge Age 15 days
Mixer Number 2, one each compartment
Horsepower 1hp
S_upernatant/ Number 2
Filtrate Pump
Type Submersible, non-clog
Capacity, ea 50 gpm
Total Dynamic Head 31 feet
Sludge Drying Bed Number 3
Surface Area, ea 1,000 sf
Maximum Solids Loading Rate 25 Ib/sflyr
Belt Filter PressP Number of Units 1
Belt Width 0.7m
Rated Capacity, ea 50 gpm

a Blowers are shared between the oxidation ditch, digesters, and filters.

b Scheduled to be installed by July 2005

Calaveras County Water District
Master Planning Project
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Effluent Holding and Disposal

Following filtration and disinfection, the treated effluent is pumped to a 262,500-gallon
enclosed steel holding tank. This tank is located in the northwest corner of the treatment plant
site, at the highest elevation in the system. The tank is designed to provide a minimum of one-
day holding capacity for the treated effluent. From the tank, effluent can be discharged by
gravity to either the spray irrigation area or disposal beds.

The spray irrigation area consists of eight different pressure zones spanning a total area of 25
acres. Each area consists of native grassland, shrubs, and trees. The upper-most pressure zone
consists of ten sprinklers with 77-ft diameter spray circles capable of discharging 4.7 gpm per
sprinkler. The remaining pressure zones each have between nine and fourteen sprinklers with
100-ft diameter spray circles capable of discharging 11.7 gpm per sprinkler. Overall, the design
application rate of the entire spray irrigation system is 1.8 inches per week. When in operation,
effluent disposal is accomplished by a combination of plant uptake, evaporation,
evapotranspiration, and percolation. The spray irrigation system is used only during the dry
weather season, in accordance with the WDR.

Whenever the spray irrigation system cannot be used, effluent is disposed of using the 11
subsurface disposal beds which are located around the periphery of the spray irrigation areas.
Each disposal bed consists of sixteen parallel trenches with 100-ft long distribution laterals.
Each trench has 10 ft? of surface area per lineal foot of length. An observation port (vertical
pipe) is installed in every other trench to monitor the water level in the trench. Each disposal
bed is sized to accept up to 16,000 gpd at a hydraulic loading rate of one gallon per square foot
per day. The disposal beds are rotated for efficiency and monitored through a flow meter at the
holding tank and the observation ports to visually inspect the degree of saturation.

Both the subsurface disposal beds and spray irrigation areas are located on the treatment plant
site. Ground water is monitored by extracting samples from the three wells located on the plant
site. Table 13 provides a summary of the key attributes for the effluent holding and disposal
facilities.

Table 13. Design and Operating Criteria of Effluent Holding and Disposal.

Effluent Holding

Storage Tank Number 1
Volume 262,500 gallons
Effluent Disposal
Spray Irrigation System Area 25 acres
Design Application Rate 1.8 inches / week
Recommended Application Rate 36 inches/yra
Percolation Bed Number 11
Application Rate 1 gpd/sf of bed trench area
Disposal Capacity 16,000 gpd per bed

a.

Based on agronomic rates.
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Evaluation of Existing Facilities

Hydraulic, process and operational capacities for the existing facilities were determined to
identify the capacity bottlenecks and improvements needed to accommodate future flows. The
evaluations described below assume that all wastewater will be conveyed, treated, stored, and
disposed of using the existing facilities. Potential solutions for overcoming the capacity
bottlenecks identified in this evaluation are discussed later in the report. The following are
descriptions of the capacity analyses performed for this task:

@ Conveyance System Evaluation: Hydraulic capacities of the existing lift stations were
compared to the projected buildout flow at each station. In turn, these capacities were
used to identify the lift station improvements needed to accommodate future flows.

@ Treatment Plant Assessment: Process capacities of the existing treatment plant
facilities were determined using a treatment plant mass balance model. Model results
were compared to site-specific and standard design criteria and constraints.

< Effluent Holding and Disposal Evaluation: Capacities of the existing holding tank
and effluent disposal facilities were developed based on previous capacity assessments
and design criteria.

Collection System Evaluation

A hydraulic analysis of the collection system was prepared using a Microsoft Excel
spreadsheet. Existing and future flows were distributed around the service area to estimate the
flow in each part of the system. For flows within the existing Arnold service area, the existing
flow contribution was assumed to be spread uniformly throughout the service area. Similarly,
the infill development was expected to occur uniformly throughout the service area. The
Millwoods subdivision was assumed to flow directly into the White Pines Interceptor. The
Cedar Ridge development was assumed to flow directly to Lift Station 1. The Avery
Expansion area was assumed to flow directly to the Avery Pump Station.

The boundaries of the 1984 assessment district were drawn in GIS over the County’s parcel
base layer. The measured service area was approximately 554 acres. The service area was
divided into basins that flowed to major facilities. The northernmost basin, flowing to Lift
Station 3, includes 163 acres. All flow from Lift Station 3 is pumped to the White Pines
Interceptor, which eventually flows to Lift Station 2. An additional 299 acres contributes flow
to the White Pines Interceptor upstream of Lift Station 2. All flow from Lift Station 2 is
pumped to Lateral MM, which flows to the Lakemont Force Main and the plant. An additional
63 acres contributes flow to Lateral MM upstream of the plant. The final 29 acres flow to Lift
Station 1, which pumps directly to the Arnold WWTP.

The flow to the Avery Pump Station was not calculated based on the acreage of the service
area. The District has assigned 3 ESFUs to the Middle School and 30 ESFUs to the Safari
Mobile Home Park. Using the standard values for estimating flows from Table 6, the 33
ESFUs correspond to:

Calaveras County Water District 24
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<® ADWEF of 6,435 gpd.
@ Annual average flow of 6,950 gpd.
@ Peak hour flow of 20,850 gpd.

The estimated flow distribution and collection system evaluation results are shown in Table 14.

Table 14. Collection System Evaluation.

Avery Lift Station | Lift Station 1 | Lift Station 2 | Lift Station 3
Contributing Area
Acres N/A 29 462 163
2005 Peak Hour Flow (gpd) 20,850 11,677 186,552 65,633
2025 Peak Hour Flow from Existing Area (gpd) 20,850 23,316 371,451 131,053
2025 Peak Hour Flow from Avery Expansion (gpd) 13,900
2025 Peak Hour Flow from Cedar Ridge (gpd) - 134,573
2025 Peak Hour Flow from Millwoods (gpd) - - 111,829
Total 2025 Peak Hour Flow (gpd) 34,750 157,889 483,280 131,053
Firm Capacity (gpd)? 158,400 57,600 396,000 116,640
Notes:
2005 Peak Hour Flow for Arnold (gpd) 243,921
2005 Peak Hour Flow for Arnold excluding Avery (gpd) 223,071
Arnold Service Area (acres) 554
2025 Peak Hour Flow for Arnold (gpd) 466,269
2025 Peak Hour Flow for Arnold excluding Avery (gpd) 445,419

a Capacity with largest pump out of service in accordance with District standards.
N/A = Not Applicable.

The Avery Lift Station is projected to have adequate capacity through buildout. However, as

shown in Table 14, the evaluation results indicate that Lift Stations 1, 2, and 3 will need to be
upgraded to accommodate future flows based on the District standards.* The following is the

recommended approach for expanding their capacities.

@ Lift Station 1: This station is already scheduled to be replaced as part of the Cedar
Ridge development. All flows currently routed to Lift Station 1 will be conveyed to the
new Cedar Ridge Lift Station, which will in turn, pump all flows to the Lift Station 1
force main. It is recommended that the new Cedar Ridge Lift Station be designed based
on a minimum firm capacity of 110 gpm.

@ Lift Station 2: An assessment of the existing pump vault shows that this vault cannot
accommodate large pumps. Therefore, this lift station will require replacement in the
future by installing a package lift station adjacent to the existing, or demolishing the
existing station and building a new lift station in its place. If a new station is installed, a

* Sewer lift stations shall be capable of providing the maximum design flow with the largest pumping unit out of
service. Section 1108 of the Calaveras County Water District Improvement Standards, June 1997.
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manhole can be used as a temporary pump vault during construction. It is recommended
that the new lift station be designed based on a minimum firm capacity of about 340

agpm.

@ Lift Station 3: The existing pump vaults at Lift Station 2 and 3 are identical with regard
to wet well volume. However, Lift Station 3 currently has significantly smaller pumps
than Lift Station 2. Based on this assessment, it is expected that the pumps in Lift
Station 3 can be replaced with larger capacity units to accommodate future flows. It is
recommended that the replacement pumps be designed based on a minimum firm
capacity of about 95 gpm to accommodate 2025 flows.

Treatment Plant Evaluation

A mass balance model of the treatment plant was constructed using HDR’s ENVision program.
The model incorporates flows and pollutant loads (i.e., BOD and TSS) from both influent and
internal recycle streams and calculates loading rates of individual unit processes to assess
performance. ENVision provides the ability to calibrate each individual unit process based on
historic operating data, or in the absence of operating data, typical performance values. The
mass balance model was run for a total of eight scenarios: current and buildout average dry
weather, average annual, peak month and maximum day. The ENVision mass balance output is
included in Appendix D.

After the mass balance was constructed, loading conditions for each unit process were
compared to the site-specific and standard design criteria developed for the Arnold WWTP.
This comparison allows one to determine whether a unit process is under or over loaded
compared to the design criteria.

Table 15 summarizes the base scenario loading conditions under various flow conditions for all
major unit processes within the treatment plant. This table also contains a general description of
each process along with the criterion or criteria which limit the overall capacity of each unit
process. As shown in Table 15, all the key unit processes will require expansion to
accommodate buildout conditions.

A site visit of the Arnold WWTP was conducted on November 12, 2004. The following
operation and maintenance improvements were discussed during the visit. The need to:

@ Add a dissolved oxygen control system in the oxidation ditch to minimize blower output
and energy costs.

@ Conduct a more thorough evaluation of the subsurface disposal beds and spray irrigation
area during the wet weather season.

Effluent Holding and Disposal Evaluation

A summary of the effluent holding and disposal system evaluation is presented in Table 16 for
the four buildout scenarios.

Calaveras County Water District 26
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Table 15. Treatment Plant Capacity Assessment - Base Scenario.

. o . . Mass Balance Output Mass Balance Output Mass Balance Output Mass Balance Output
_ Standard or Site Specific Design/Operating Mass Balance Output (Current (Buildout Conditions) (Buildout Conditions) (Buildout Conditions) (Buildout Conditions)
Size or Criteria Conditions) - : X !
. - . (Base Scenario) (Scenario 1) (Scenario 2) (Scenario 3)
Process Unit Description Capacity
per Unit - - . Percent Expansion Percent Expansion Percent Expansion Percent Expansion Percent Expansion
Criteria Description Value Units Value | of Rated Value | of Rated Value | of Rated Value | of Rated Value | of Rated
. Needed . Needed - Needed ; Needed : Needed
Capacity Capacity Capacity Capacity Capacity
Screening 1 Comminutor | 626,000 gpd Peak flow capacity 435 gpm 169 39 NO 526 121 YES 604 139 YES 536 123 YES 613 141 YES
Headworks
Flow LParshall o throat | Peak flow capacity 540 gpm 169 31 NO 526 98 NO 604 112 YES 536 99 NO 613 134 YES
Measurement flume
Hydraulic Retention Time
180 ft x 12 ft @ average dry weather 24 hours 51 47 NO 17 141 YES 154 156 YES 17.3 139 YES 15.2 158 YES
Oxidation 1 0val x 11 ft deep flow
Ditch channel Volume = Mixed Liquor
23,400 cf Concentration @ peak 6,000 ma/L 2,465 4 NO 4,710 79 NO 5,380 90 NO 4,900 82 NO 5,400 90 NO
month
26 ft Hydraulic Loading Rate
Secondary Diameter @ average dry weather 330 gpd/sf 150 45 NO 449 136 YES 514 156 YES 457 138 YES 522 158 YES
Treatment 10 ft side flow
Clarifier 1 Circular tank | water depth
Volume = | - Solids Loading Rate @ %5 | losidayist | 4 16 NO 355 142 YES 465 186 YES 36,8 147 YES 48 192 YES
40,000 average dry weather flow
gallons
2 Variable 125 apm 100% recycling rate @
RAS Pumps speed sludge eagﬁ average annual flow with 125 gpm 56 45 NO 175 140 YES 201 161 YES 179 143 YES 204 163 YES
pumps 1 standby pump
Filtration Effluent ' . .
and (Filter Feed 2 Vertical 125gpm | Maximum day flow with 1 1o gpm 97 77 NO 263 210 YES 302 242 YES 268 168 YES 307 246 YES
. . turbine pumps each standby pump
Disinfection | Pumps
Hydraulic loading rate @
average dry weather flow; 2 gpm/sf 04 20 NO 1.23 62 NO 14 70 NO 1.25 63 NO 1.43 72 NO
both filters in service
Hydraulic loading rate @
| average dry weather flow, 2 gpmst 0.8 40 NO 25 125 YES 28 140 YES 25 125 YES 2.86 144 YES
66 ft2 media 1 standby filter (in
Pressure 2 Single Media |  area per backwash)
Filters Sand Filters flltert; %3;'2 ft2 Hydraulic loading rate @
ot maximum day; both filters 10 gpm/sf 0.7 7 NO 2.0 20 NO 2.3 23 NO 2.0 20 NO 2.3 23 NO
in service
Hydraulic loading rate @
maximum day; 1 standby 10 gpm/sf 15 15 NO 4.0 40 NO 46 46 NO 4.0 40 NO 4.6 46 NO
filter (in backwash)
Storage/Feed 1 hypo vat; Storage at Average
T%nk volume = Annual Flow with 15ppm 14 days 35 40 NO 11 127 YES 10 127 YES 11 127 YES 9.5 147 YES
350 gal Chlorine dose
Chlorination
1 peristaltic Feed rate at Maximum
Feed Pump pump; 30 Day and 15ppm Chlorine 30 gpd 17 57 NO 47 157 YES 54 181 YES 48 160 YES 55 183 YES
gpd dose
Calaveras County Water District 27
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Standard or Site Specific Design/Operating

Mass Balance Output (Current

Mass Balance Output
(Buildout Conditions)

Mass Balance Output
(Buildout Conditions)

Mass Balance Output
(Buildout Conditions)

Mass Balance Output
(Buildout Conditions)

. - Size or Criteria Conditions) (Base Scenario) (Scenario 1) (Scenario 2) (Scenario 3)
Process Unit Description Capacity
per Unit I - . Percent Expansion Percent Expansion Percent Expansion Percent Expansion Percent Expansion
Criteria Description Value Units Value | of Rated Value | of Rated Value | of Rated Value | of Rated Value | of Rated
- Needed ; Needed - Needed : Needed : Needed
Capacity Capacity Capacity Capacity Capacity
Detention 2 pressure
Chlorine Time Through | . Hydraulic detention time .
Contact Time Pressure ﬂltﬁrs, 2,50?] at maximum day flow 30 minutes 52 58 NO 19 158 YES 17 176 YES 19 158 YES 16 188 YES
Filters gations eac
9,050
gallons per
Aerobic 1 Aerobic compartment Hydraulic retention time
: Digester with 2 ; 18,100 y 15 days 22 68 NO 7 214 YES 6.2 242 YES 7 214 YES 6.1 246 YES
Digester @ average annual flow
compartments | gallons total
(at 10,000
mg/L)
Sludge Supernatant 2 Submersible Average annual digester
Treatment | Fijtrate non-clog | 50 gpmeach | feed flow with 1 standby 50 gpm <10 2 NO 18 4 NO 2 4 NO 17 3 NO 20 4 NO
and Pumps pumps pump
Dewatering
Sludge 3sandbeds | 1000Sf Solids loading rate @ 25 Ib/sflyr 5 20 NO 10 40 NO 11 45 NO 10 40 NO 113 45 NO
Drying Beds each average annual
Belt Filter 0.7 meter unit 50 gpm Hydraulic loading rate @ Operatin Hours 15 . NO 30 B NO 30 . NO 30 B NO 30 B NO
Press average annual gTime | perweek
Notes:
Scenario 1 includes existing service area plus Millwoods
Scenario 2 includes existing service area plus Avery
Scenario 3 includes existing service area plus Millwoods and Avery
Calaveras County Water District 28
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Table 16. Effluent Storage and Disposal System Capacity Assessment.
. o Mass Balance Output Mass Balance Output Mass Balance Output Mass Balance Output
. Star_ldard or S'.te Spe_cm_c Mass Balance Q_utput (Buildout Conditions) (Buildout Conditions) (Buildout Conditions) (Buildout Conditions)
Size or Design/Operating Criteria (Current Conditions) : . ) .
. - : (Base Scenario) (Scenario 1) (Scenario 2) (Scenario 3)
Process Unit Description Capacity per
Unit Criteria , Percent Expansion Percent Expansion Percent Expansion Percent Expansion Percent Expansion
- Value Units Value | of Rated Value of Rated Value of Rated Value of Rated Value of Rated
Description . Needed ; Needed ; Needed ; Needed ; Needed
Capacity Capacity Capacity Capacity Capacity
Effluent Storage Capacity @
Effluent 1 1 01ding One 38 ft 262,500 average dry 10 days | 3.2 31 NO 11 o1 NO 10 %8 NO 10 %8 NO 10 100 NO
Holding diameter tank gallons
Tank weather flow
Disposal capacity of
16,000 gpd per bed
@averagedry | 176,000 | 0 | g1 000 | a6 NO 252000 | 143 YES 268300 | 152 YES 238100 | 135 YES 272600 | 155 YES
weather flow (wet total
season application
only)
Trench length | Disposal capacity of
. total = 17,600 | 16,000 gpd per bed
Disposal 11 subsurface | "¢y o ey @averagedry | 10900 | ong | 40500 23 NO 126,000 72 NO 134,150 76 NO 119,050 68 NO 136,300 78 NO
Beds disposal beds . total
Effluent lineal ft of weather flow (year
Disposal trench length round application)
gallon/
Percolation rate at day/
wet season plant 10 | W@l g5 50 NO 15 150 YES 15 170 YES 15 150 YES 18 180 YES
effluent in Water foot of
Balance trench
area
Sp.ray. ) . Inches/
Irrigation Spray fields 25 acres total Agronomic rates 36 year 21.4 59 NO 67 186 YES 77 214 YES 68 188 YES 79 219 YES
Area
Notes:
Scenario 1 includes existing service area plus Millwoods
Scenario 2 includes existing service area plus Avery
Scenario 3 includes existing service area plus Millwoods and Avery
Calaveras County Water District 29
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The effluent holding tank was originally designed to provide a minimum hydraulic detention
time of one day at the plant’s design capacity of 170,000 gpd. This criterion will be used to
determine whether additional effluent holding capacity is needed for buildout.

As previously described, the spray irrigation system relies on soil percolation to dispose of a
portion of the treated effluent. Percolation is also the primary means of disposal for the
subsurface disposal beds. Information pertaining to soil characteristics or percolation rates was
not available. The capacity of the disposal beds and spray irrigation system has been previously
assessed by District staff and consultants.® Although the studies were inconclusive, both
consultants indicated that the District should consider expanding the disposal facilities only
when influent flows approach the design flow of 170,000 gpd. Based on these
recommendations and the absence of wet weather field testing results, the original design
criteria for the percolation beds will be used to determine if additional land is necessary to
accommodate the projected buildout flows. The rated capacity of the spray irrigation system is
based on agronomic rates as described in Table 13. Copies of the water balances developed for
this evaluation are in Appendix E.

Summary of Required Improvements

The following is a list of improvements needed to accommaodate the buildout flows for the base
scenario.

@ Collection System: The following improvements are recommended based on the
projected 2025 peak hour flows.

A Lift Station 1: As part of the Cedar Ridge development, this lift station is already
scheduled to be replaced. It is recommended that the station be designed to provide
a minimum firm capacity® of 110 gpm.

A Lift Station 2: Expand the existing or construct a new lift station to provide a
minimum firm capacity of 350 gpm.

A Lift Station 3: Replace pumps to provide a minimum firm capacity of 95 gpm.

@ Treatment Plant: The following improvements are recommended based on projected
buildout flows.

A Septage Receiving: A new, stand alone, septage receiving station is recommended.
The station should be equipped with an integral screen and grinder.

A Headworks: Given that the existing septage receiving station requires replacement
and the headworks require expansion, the District should consider installing a new
headworks.

® Arnold Wastewater Treatment Plant Capacity (West Yost & Associates, December 1990) and Wastewater
Treatment Plant Evaluation (Kennedy/Jenks Consultants, November 2001).
® Pumping station capacity with largest pump out of service.
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A

Oxidation Ditch and Clarifier: An additional ditch and clarifier capacity is not
necessarily required to accommodate the projected buildout conditions. However,
these units will be over 30 years old when influent flows exceed the plant’s rated
capacity. Moreover, an additional ditch and clarifier should be added for
redundancy and to allow the existing units to be taken out of service for routine
maintenance.

RAS Pumps: One additional pump is recommended to service the new clarifier. The
configuration of one of the existing RAS pumps should be modified to serve as
standby for both dedicated RAS pumps.

Effluent (Filter Feed) Pumps: A minimum of two additional pumps are required for
buildout based on a rated capacity of 125 gpm each.

Effluent Filters: Additional filters are not needed to accommodate buildout.
However, the District should assess whether replacement of these units is required
based on their past performance.

Disinfection: The contact time associated with the pressure filters is insufficient for
the projected buildout flows. Therefore additional contact time is required. The
District should consider installing UV disinfection to minimize the formation of
disinfection byproducts.

Aerobic Digester: The addition of one more 9,050 gallon compartment is
recommended.

Supernatant Filtrate Pumps: No additional capacity required.
Sludge Drying Beds: No additional capacity required.

Belt Filter Press: No additional capacity is required.

@ Effluent Holding: An additional tank is not required based on providing storage equal
to one day at buildout conditions. However, another tank may be necessary if the spray
irrigation system and/or the disposal beds are expanded.

@ Disposal Beds and Spray Irrigation Fields: The District owns an additional 40 acres
of land immediately south of the existing disposal system that can be used for these
improvements. The additional spray fields and percolation beds will not require the
entire 40 acres. It is recommended that the extra ten acres of land be set aside to
accommodate additional disposal beds or to expand the spray irrigation area in the
future. Approximately 22 acres of additional spray fields are needed to accommodate
buildout. In addition, six more percolation beds are needed.
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Alternative Analyses

An alternative analysis was prepared to determine the cost effectiveness for incorporating
Millwoods into the Arnold service area. The following is a description of the analysis along
with the key findings, results, and recommendations.

Incorporation of Millwoods Service Area

The District currently owns and operates both the Arnold and Millwoods sewer systems. As
previously described, the District would like to consider connecting the Millwoods system to
the Arnold system to centralize operation and maintenance requirements and reduce costs.

Millwoods Septic Tanks

The Millwoods septic tanks have been operating for the past thirteen years with varying
degrees of success. The following is a summary of the problems associated with the existing
Millwoods septic tanks and sewer system.

Odors

The original septic tanks are two-compartment tanks with concrete lids. Each tank serves two
houses, except for condominium areas, where one tank serves three houses. Newer units have a
tank serving each house. The lids on the original septic tanks do not seal properly which allows
odors to escape from the septic tanks. To minimize odors, the concrete lids need to be replaced
and fastened directly to the concrete tank.

Pipeline Plugging

Septic tank discharge pipelines are 1-1/2 inches in diameter. Due to their small diameter, these
pipelines have plugged and subsequently overflowed onto residential property in the past. In
addition, the existing check valves do not operate properly and require replacement.

The manufacturer’s newer septic tank design does not use check valves and the tanks are
equipped with 2-inch discharge pipelines. The District believes that increasing the existing
discharge pipeline from 1-1/2 to 2-inches would help reduce plugging. The existing 1-1/2-inch
discharge pipeline is located in the middle of the second tank, which greatly reduces the tank’s
capacity; therefore the discharge pipeline should be relocated to the top of the tank.

Solids

The District performed testing at the Millwoods Lift Station and measured a 2-ft sludge blanket
at the bottom of the wet well. The original pumps installed at the lift station were designed for
clean water applications. These pumps have been replaced with grinder-type pumps suitable for
this application. However, the fact that a considerable amount of solids are being conveyed to
the lift station and subsequently to the leachfield is problematic, since the leachfield will
eventually plug due to solids accumulation and soil pore blockage.
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Adding a settling basin for solids removal adjacent to the existing leachfield and routing the
Millwoods septic tank effluent directly to the Arnold Sewer System are two viable alternatives
for eliminating the problems associated with septic tank effluent solids. In either of these cases,
screens would have to be installed in 39 of the existing septic tanks along with the previously
mentioned septic tank improvements.

Alternative 1 - Install Settling Basin

One potential alternative would be to install a new settling basin for solids removal prior to
leachfield disposal. The District would continue to operate and maintain the Millwoods Sewer
System and leachfield if this alternative was selected. The following is a summary of the
improvements associated with this alternative:

@ Install Septic Tank Screens: Install screens (basket type) in the 39 septic tanks that do
not presently have them to reduce solids carryover.

@ Replace the Existing Concrete Lids: Install sealed risers that are connected directly to
the concrete tanks. It is estimated that 23 of the existing septic tanks require this
improvement.

@ Increase Septic Tank Discharge Pipeline to 2-inch: Replace the existing 1-1/2-inch
discharge lines with 2-inch piping and relocate the tank discharge pipe. For cost
estimating purposes, it is assumed that 40 septic tanks require this modification.

@ Install Settling Basin at the Leachfield: Provide solids removal prior to effluent
disposal to reduce leachfield solids deposition and plugging.

@ Drill Monitoring Well: A new monitoring well is required at the treatment plant site as
the existing upstream monitoring well is dry.

@ Annual Operation and Maintenance Costs: The total estimated operation and
maintenance costs for the Millwoods Sewer System is approximately $20,000 per year.

Alternative 2 - Abandon Millwoods Treatment and Disposal Systems

A second alternative to consider is continuing to operate and maintain the Millwoods collection
system and pump the septic tank effluent to the Arnold WWTP for subsequent treatment and
disposal. Under this option, the District would no longer need to maintain the Millwoods
leachfield. The following is a summary of the improvements associated with this alternative:

@ Install Septic Tank Screens: Install screens (basket type) in the 39 septic tanks that do
not presently have them to reduce solids carryover.

@ Replace the Existing Concrete Lids: Install sealed risers that are connected directly to
the concrete tanks. It is estimated that 23 of the existing septic tanks require this
improvement.
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Increase Septic Tank Discharge Pipeline to 2-inch: Replace the existing 1-1/2-inch
discharge lines with 2-inch piping and relocate the tank discharge pipe. For cost
estimating purposes, it is assumed that 40 septic tanks require this modification.

Provide Additional Capacity at the Arnold WWTP and Alter Expansion Timeline:
Approximately 35,000 gpd of additional ADWF capacity will be required if septic tank
effluent is conveyed from Millwoods to the Arnold WWTP. Based on the current
service area, improvements to the Arnold sewer system will be required by year 2020. If
Millwooods is added, the timeline for required improvements will occur earlier in year
2014.

Millwoods Tie-In to the Arnold Sewer System: It is estimated that a new 4-inch
pipeline, approximately 200 feet in length, will be required to accomplish this tie-in.

Annual Operation and Maintenance Costs: It is estimated that the total operation and
maintenance costs for the Millwoods system can be reduced from $20,000 to $6,000 per
year.

Cost Comparison and Recommendations

Table 17 presents a summary of the estimated life cycle costs developed for this alternative
analysis. As shown in the last row, installing a settling basin and continuing to operate
Millwoods as a separate system has a significantly lower life cycle cost. It is estimated that this
alternative represents approximately 65 percent of the costs associated with abandoning the
Millwoods treatment and disposal systems. Based on this cost comparison, it is recommended
that Millwoods continue to operate as a separate system.
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Table 17. Incorporation of Millwoods Service Area Cost Comparison.

Estimated Costs ($)
Cost Component Alternative 1 - Install Alternative 2 - Abandon
Settling Basins Mlllwpods Treatment and
Disposal Systems
Septic Tank Screens 90,000 90,000
Replace Existing Concrete Lids 15,000 15,000
Increase and Modify Septic Tank Discharge Pipeline 65,000 65,000
Install Solids Removal at the Leachfield 65,0002 -
Drill New Monitoring Well 10,000 -
Provide Additional Capacity at the Arnold WWTP - 380,000°
Millwoods and Amold Connection - 15,000
Subtotal A 245,000 565,000
Contingency (30 percent of Subtotal A) 75,000 170,000
Subtotal B (Estimate of Probable Construction Cost) 320,000 735,000
Regulatory Requirements and Documentation - 5,000
Administration and Engineering (20 percent of Subtotal B) 65,000 145,000
Total Estimated Project Costs 385,000 885,000
Estimated Annual Operation and Maintenance Costs 20,000 6,000
Estimated Life Cycle Costs® 615,000 955,000
a Cost based on installing a 10,000 gallon concrete tank adjacent to the existing leachfield.
b Incremental costs for treatment plant expansion with and without Millwoods are not expected to be significant. However,

the cost associated with moving the expansion timeline from 2020 to 2014 is estimated to be $380,000 based on an
interest rate of six percent and the total estimated project cost of $2,185,000 for the treatment plant expansion.

¢ Life Cycle Costs based on total project costs and annual operation and maintenance costs. A 20-year time period and
interest rate of six percent were used in the analysis.

Incorporation of Avery Commercial Area

As previously described, the Arnold WWTP currently receives a small amount of domestic
sewage from the Avery Middle School and Safari Mobile Home Park. The District is
considering expanding this service by providing sewer service to the Avery commercial area. It
is estimated that this area would represent 22 ESFUs. To provide this service, the Avery sewer
pipeline would have to be extended. It is estimated that this extension would cost
approximately $470,000.”

Providing service to this area is not expected to significantly alter the costs or timeline
requirements for Arnold sewer system improvements described later in this technical
memorandum. In addition, the Avery force main and pumping station have adequate capacity to
serve this expansion. Assuming that the Avery sewer pipeline expansion will be paid for by the
Avery commercial area, connecting the Avery commercial area to the Arnold sewer system is
attractive since it will provide added customers at no additional cost.

" Costs obtained from the 2002 Preliminary Avery Sewer Line Cost Allocation provided by the District.
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Recommended Improvements and Timeline

Recommended improvements for upgrading the wastewater collection, treatment, and effluent
holding and disposal facilities were developed based on the results and information presented in
this report. The recommended improvements and timeline requirements described in this
section are for the Base Scenario. Improvements and timelines for the other scenarios are
presented in Appendix F.

Cost Estimate Development

Costs shown in the tables presented in this section represent total project cost and include
administration and engineering costs. Project costs are presented in terms of 2004 U.S dollars
according to Engineering News Record’s (ENR’s) cost indexes, currently equal to 7,115 (see
20 City Construction Cost Index, 1913 = 100 base).

Construction costs are based on equipment costs obtained from equipment manufacturers, past
project experience, and quantity and standard unit cost estimates. A 30 percent contingency is
included to account for change orders and items not included in the cost breakdowns.
Administration and engineering costs are based on 20 percent of the construction costs (with
contingency).

Improvements and Project Phasing

Timeline requirements for specific improvements were based on evaluating projected influent
flows and specific system capacities. No improvements are required for the collection system
piping or the effluent holding and disposal facilities.

@ Collection System — Lift Station:

A Lift Station 1: This station is scheduled to be replaced as part of the Cedar Ridge
development. All flows currently routed to Lift Station 1 will be conveyed to the
new Cedar Ridge Lift Station, which will in turn, pump all flows to the Lift Station
1 force main. It is recommended that the new Cedar Ridge Lift Station be designed
based on a minimum firm capacity of 110 gpm.

A Lift Station 2: The existing lift station wet well cannot accommodate larger capacity
pumps. Therefore, this lift station requires replacement to accommodate future
flows. The lift station’s capacity will be exceeded in year 2019. However, due to its
critical location, this lift station should be replaced immediately. The new lift station
should be designed to provide a minimum firm capacity of 350 gpm.

A Lift Station 3: Higher capacity pumps can be installed in the existing wet well to
accommodate future flows. The lift station’s capacity will be exceeded in year 2020.
Replacement pumps should be designed to provide a minimum firm capacity of 95

gpm.

@ Collection System — Septic Tank (Millwoods): Improvements include installing septic
tank screens, replacing the existing concrete lids, and replacing the existing discharge
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piping with larger diameter pipe. These improvements should be implemented
immediately to minimize odors and maintenance requirements associated with the septic
tanks located in the Millwoods service area.

It is recommended that the Arnold and Millwoods service areas be maintained and
operated separately. Therefore, the total estimated project cost associated with the
Millwoods improvements of $385,000 was not included in the cost estimates presented
later in this report (i.e., Table 18 and Table 19).

@ Treatment Plant: Two phases of improvements are required for the treatment plant.
The following is a summary of the major improvements for both phases:

A Immediate Improvements:

1. Secondary Clarifier: A second clarifier is needed for redundancy and to allow the
existing unit to be taken out of service for routine maintenance. The installation
of one additional Return Activated Sludge (RAS) pump will be required to serve
the new clarifier. The configuration of one of the existing RAS pumps should be
modified to serve as standby for both dedicated RAS pumps.

2. Dissolved Oxygen (DO) Control System: The addition of an automatic DO
control system is recommended to minimize blower output and energy costs.

3. Effluent (Filter Feed) Pumps: A minimum of two additional pumps are required
for buildout. One additional effluent pump will be required by 2008. The second
effluent pump is needed after 2060 and has been added to the Phase Il
improvements.

4. Effluent Disposal Evaluation: The capacity of the disposal beds and spray
irrigation system has been assessed by District staff and consultants in the past.
However, these assessments were conducted during the dry season and were
inconclusive. A more thorough evaluation of the disposal beds and spray
irrigation area should be conducted during the wet weather season to assess their
performance and capacity.

A Plant Expansion: The capacity of the existing treatment plant is estimated to be
exceeded by year 2020 and the influent ADWF is projected to approach 170,000
gpd. At that time, the following major unit processes will require expansion to
accommodate future flows.

1. Headworks and Septage Receiving Station: Install a new headworks and a new,
stand alone septage receiving station. The new headworks should have a
minimum peak flow capacity of 525 gpm.

2. Oxidation Ditch: An additional oxidation ditch is not necessarily required to
accommaodate the projected buildout flows. However, the ditch will be over 35
years old when the plant expansion is completed and nearing the end of its useful
life. Moreover, an additional ditch, similar in size to the existing, should be
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added for redundancy and to allow the existing unit to be taken out of service for
routine maintenance.

Effluent Pumps: A second additional effluent pump is projected to be required
after 2060. It is recommended that this pump be added as part of this expansion
phase.

Disinfection: Additional contact time is needed to accommodate future flows. At
that time, it is recommended that the existing chlorine disinfection system be
replaced with UV disinfection to minimize the formation of disinfection
byproducts.

Aerobic Digester: One additional 9,050 gallon compartment is recommended to
serve flows through buildout.

@ Effluent Holding and Disposal: Approximately 22 acres of additional spray field area
and six percolation beds are required to serve buildout. These improvements should be
in service by 2011 to accommaodate the additional flows.

Figure 6 and Figure 7 show the recommended collection and treatment plant improvements and
phasing requirements.

Phase | Improvements (Immediate Improvements)

A summary of the Phase | Improvements is shown in Table 18 along with estimated costs. As
shown, the total estimated project cost for the Phase | Improvements is $1,190,000. It is
recommended that these improvements be implemented immediately to improve operations and
maintenance and provide adequate capacity to accommodate future flows.

Table 18. Phase | Improvements (Base Scenario)
Cost Component Estimated Costs ($)2
Collection System
Lift Station 1 60,0000
Lift Station 2 250,000
Treatment Plant
Secondary Clarifier and RAS Pump 300,000
DO Control System 40,000
Effluent Pump 35,000
Site Piping 40,000
Effluent Disposal Evaluation 35,000
Subtotal A 760,000
Contingency (30 percent of Subtotal A) 230,000
Subtotal B¢ 990,000
Administration and Engineering (20 percent of Subtotal B) 200,000
Total Estimated Project Cost 1,190,000
a Estimated costs presented in terms of 2004 US dollars.
b Cost represents the District's contribution to this lift station and not the total estimated project cost.
¢ Estimate of probable construction cost.
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Phase Il Improvements

Approximately 22 acres of additional spray field area and six percolation beds are required to
serve buildout. As previously described, these improvement should be in service no later than
2011, or when the ADWF reaches 130,000 gpd. The total estimated project cost for the Phase 11
improvements is $865.000, which includes an additional effluent holding tank similar in size to
the existing.

Phase Il Improvements

A summary of the Phase 111 Improvements is shown in Table 19 along with estimated costs. As
shown, the total estimated project cost for the Phase 111 Improvements is $2,380,000. These
improvements are needed to be in service by 2020 when the ADWF approaches 170,000 gpd.
The total number of ESFUs served in 2020 is estimated to be 940. Once these improvements
are completed, the sewer system will have adequate capacity through buildout.

Table 19. Phase Il Improvements (Base Scenario).

Cost Component Estimated Costs ($)2
Collection System — Lift Station 3 125,000
Treatment Plant Expansion? 1,400,000
Subtotal A 1,525,000
Contingency (30 percent of Subtotal A) 460,000
Subtotal B¢ 1,985,000
Administration and Engineering (20 percent of Subtotal B) 395,000
Total Estimated Project Cost 2,380,000
a Estimated costs presented in 2004 US dollars.

Treatment plant expansion includes headworks and septage receiving station, oxidation ditch, effluent pumping,
disinfection, and aerobic digestion improvements.

¢ Estimate of probable construction cost.
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1.

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

ORDER NO. 97-073

' WASTE DISCHARGE REQUIREMENTS
FOR

CALAVERAS COUNTY WATER DISTRICT

ARNOLD WASTEWATER TREATMENT FACILITY
CALAVERAS COUNTY

The California Regional Water Quality Control Board, Central Valley Region, (hereafter Board) finds
that: :

Calaveras County Water District (hereafter Discharger) submitted a Report of Waste Discharge
and a site evaluation report, dated 4 March 1997, for its wastewater treatment and disposal
facility. The property, Assessor's Parcel No. 032-024-01, is owned by Calaveras County Water
District.

Calaveras County Water District, Amold Wastewater Treatment Facility is in Sections 6 & 7,
T4N, R15E, MDB&M, with surface water drainage to the North Fork Stanislaus River via
unnamed ephemeral stream, Mill Creek, and Hunter Reservoir as shown in Attachment A, which
is attached hereto and part of the Order by reference. The site lies within the North Fork
Stanislaus hydrologic unit/area/subarea No. 534.50, as depicted on interagency hydrologic maps
prepared by the Department of Water Resources in August 1986.

Waste Discharge Requirements Order No. 85-015, adopted by the Board on 25 January 1985, -
prescribes requirements for a discharge from the Amold Wastewater Treatment Facility to land.

Order No. 85-015 is neither adequate nor consistent with current plans and policies of the Board.

The Calaveras County Water District received a Clean Water Grant from the State Water
Resources Control Board in 1984 to construct the Arnold Wastewater Treatment Facility.

Amold Wastewater Treatment Facility is located four miles south of the community of Arnold.
The treatment of domestic wastewater consists of an extended oxidation ditch (racetrack)
followed by clarification, chlorination, sand filtrations, and holding tank. Additionally, two
aerobic sludge digesters and two sludge drying beds are also incorporated into the facility. The
treatment facility has a maximum design capacity of 0.170 million gallons per day (mgd) and the
inflow presently averages 0.080 mgd. The source of the influent is primarily from domestic and

- light industries. The facility receives a small amount domestic wastewater from Avery

Elementary School south of the facility.

The facility during the wet months utilizes 11 subsurface disposal beds. A single disposal bed is
sized to accept up to 16,000 gallons per day (gpd) at a hydraulic loading rate of 1 gal/ft*/day.
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CALAVERAS COUNTY WATER DISTRICT

ARNOLD WASTEWATER TREATMENT FACILITY

CALAVERAS COUNTY .

10.

11.

12.

13.

14.

15.

The disposal beds are rotated for efficiency. The disposal beds are frequently monitored throu gh
a flow meter at the storage tank and visually at observation ports for saturation. A pond in the
higher elevation is also used during the dry months for storage of treated wastewater. Spray
irrigation is utilized during the dry months for up to 25 acres of native grassland, shrubs, and
trees. The sprinkler heads are observed weekly for clogging. Moreover, the subsurface disposal
and spray irrigation are both used when conditions are acceptable. Potential impact of ground
‘water is monitored through the three on-site wells.

The California Department of Health Services has established statewide reclamation criteria in
Title 22, California Code of Regulations, Section 60301, et seq. (hereafter Title 22) for the use of
reclaimed water has developed guidelines for specific uses. These uses are consistent with those
guidelines.

The Board adopted a Water Quality Control Plan, Third Edition, for the Sacramento River Basin
and the San Joaquin River Basin (hereafier Basin Plan), which contains water quality objectives
for all waters of the Basin. These requirements implement the Basin Plan.

The beneficial uses of North Fork Stanislaus River are municipal, industrial, and agricultural
supply; recreation; aesthetic enjoyment; navigation; fresh water replenishment; and preservation
and enhancement of fish, wildlife, and other aquatic resources.

The beneficial uses of underlying ground water are domestic, industrial, and agricultural supply.

The action to revise waste discharge requirements for this facility is exempt from the provisions
of the California Environmental Quality Act (CEQA), in accordance with Title 14, California
Code of Regulations (CCR), Section 15301.

This discharge is exempt from the requirements of Title 23, CCR, Section 2510, et seq. (hereafter
Chapter 15). The exemption, pursuant to Section 2511(b), is based on the following:

a. The Board is issuing waste discharge requirements, and

b. The discharge complies with the Basin Plan, and

c. The wastewater does not need to be managed according to 22 CCR, Division 4.5,
Chapter 11, as a hazardous waste.

The Board has notified the Discharger and interested agencies and persons of its intent to
prescribe waste discharge requirements for this discharge and has provided them with an

opportunity for a public hearing and an opportunity to submit their written views and
recommendations.

The Board, in a public meeting, heard and considered all comments pertaining to the discharge.
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CALAVERAS COUNTY WATER DISTRICT

ARNOLD WASTEWATER TREATMENT FACILITY

CALAVERAS COUNTY

IT IS HEREBY ORDERED that Order No. 85-015 is rescinded and Calaveras County Water District,
Arnold Wastewater Treatment Facility, its agents, successors, and assigns, in order to meet the provisions

contained in Division 7 of the California Water Code and regulations adopted thereunder, shall comply
with the following:

A, Discharge Prohibitions:
1. Discharge of wastes to surface waters or surface water drainage courses is prohibited.
2. Bypass or overflow of untreated or partially treated waste is prohibited.

3. Discharge of waste classified as 'hazardous' or 'designated', as defined in Sections 2521(a) and
2522(a) of Chapter 15, is prohibited.

B. Discharge Specifications:
1. The monthly average dry weather discharge flow shall not exceed 0.170 million gallons/day.

2. Objectionable odors originating at this facility shall not be perceivable beyond the limits of the
wastewater treatment and disposal areas.

3. The treatment facilities shall be designed, constructed, operated, and maintained to prevent
- inundation or washout due to floods with a 100-year return frequency.

4. The following constituent limitations shall apply to wastewater discharge to land:

Monthly Monthly

Constituents Unit Average Maximum
BOD;' mg/1 40 80
Settleable Solids ~ ml/l 0.5 1.0

! 5-day, 20°C Biochemical Oxygen Demand

C. Reclamation Specifications:

1. Public contact with the reclaimed water shall be precluded through such means as fences,
signs, and other acceptable alternatives.
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2. Area irrigated with reclaimed water shall be managed to prevent breeding of mosquitos.
More specifically,

a. Tail water must be returned and all applied irrigation water must infiltrate
completely within 48-hour period.

b. Ditches not serving as wildlife habitat should be maintained free of emergent,
marginal, and floating vegetation.

C. Low-pressure and unpressurized pipelines and ditches accessible to mosquitos shall
not be used to store reclaimed water

3. Reclaimed water for irrigation shall be managed to minimize erosion, runoff, and
movement of aerosols from the disposal area.

4. Direct or windblown spray shall be confined to the designated reclamation area and
prevent from contacting drinking water facilities.

5. The Discharger may not spray irrigate effluent during periods of precipitation and for at
least 24 hours after cessation of precipitation, or when winds exceed 30 mph.

6. Application of reclaimed wastewater to the reclamation area shall be at reasonable rates
considering the crop, soil, climate, and irrigation management system. The nutrient
loading of the reclamation area, including the nutritive value of organic and chemical
fertilizers and of the reclaimed water, shall not exceed the crop demand.

7. The effluent from the chlorination facility shall not exceed the following limits:

Monthly Monthly Daily
Constituent Units Average Median Maximum

Total Coliform Organisms’ MPN/100 ml ---- 23 240

* The limits are established under CCR, Title 22, Division 4, Chapter 3

8. There shall be no irrigation or impoundment of reclaimed water within 500 feet of any
domestic water well or within 100 feet of any irrigation well unless it is demonstrated to
the satisfaction of the Executive Officer that less distance is justified.

9. Storm water runoff from the irrigation field shall not be discharged to any surface water
drainage course within 48-hours of the last application of reclaimed water.
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D. Sludge Disposal:

L.

Collected screenings, sludge, and other solids removed from liquid wastes shall be
disposed of in a manner that is consistent with Chapter 15, Division 3, Title 23, of the
California Code of Regulations and approved by the Executive Officer.

Any proposed change in sludge use or disposal practice from a previously approved
practice shall be reported to the Executive Officer and U.S. Environmental Protection
Agency (EPA) Regional Administrator at least 90 days in advance of the change.

Use and disposal of sewage shall comply with existing Federal and State laws and

regulations, including permitting requirements and technical standards included in 40 CFR
503. : '

If the State Water Resources Control Board and the Regional Water Quality Control
Boards are given the authority to implement regulations contained in 40 CFR 503, this
Order may be reopened to incorporate appropriate time schedules and technical standards,
The Discharger must comply with the standards and time schedules contained in 40 CFR
503 whether or not they have been incorporated into this Order.

Thirty days after the adoption of this Order, the Discharger shall submit a sludge disposal

plan describing the annual volume of sludge generated by the plant and specifying the
disposal practices.

Ground Water Limitations:

The discharge shall not cause underlying ground water to:

L.

2.

Be degraded.

Contain chemicals, heavy metals, or trace elements in concentrations that adversely affect
beneficial uses or exceed maximum contaminant levels specified in 22 CCR, Division 4,

~ Chapter 15.

- Exceed a most probable number of total coliform organisms of 2.2/100 ml over any seven-

day period.

Exceed concentrations of radionuclides specified in 22 CCR, Division 4, Chapter 15.



WASTE DISCHARGE REQUIREMENTS -6-
CALAVERAS COUNTY WATER DISTRICT

ARNOLD WASTEWATER TREATMENT FACILITY

CALAVERAS COUNTY

Contain taste or odor-producing substances in concentrations that cause nuisance or
adversely affect beneficial uses. ‘

Contain concentrations of chemical constituents in amounts that adversely affect
agricultural use.

F. Provisions:

1.

The Discharger shall comply with the Monitoring and Reporting Program No. 97-073,
which is part of this Order, and any revisions thereto as ordered by the Executive Officer.

The Discharger shall comply with the "Standard Provisions and Reporting Requirements
for Waste Discharge Requirements", dated 1 March 1991, which are attached hereto and
by reference a part of this Order. This attachment and its individual paragraphs are
commonly referenced as "Standard Provision(s)."

In the event of any change in control or ownership of land or waste discharge facilities -
described herein, the Discharger shall notify the succeeding owner or operator of the
existence of this Order by letter, a copy of which shall be immediately forwarded to this
office. '

At least 90 days 'prior to termination or expiration of any lease, contract, or agreement
involving disposal or reclamation areas or off-site reuse of effluent, used to justify the
capacity authorized herein and assure compliance with this Order, the Discharger shall
notify the Board in writing of the situation and of what measures have been taken or are
being taken to assure full compliance with this Order.

The Discharger must comply with all conditions of this Order, including timely submittal
of technical and monitoring reports as directed by the Executive Officer. Violations may
result in enforcement action, including Regional Board or court. orders requiring

corrective action or imposing civil monetary liability, or in revision or rescission of this
Order. :

A copy of this Order shall be kept at the discharge facility for reference by operating

personnel. Key operating personnel shall be familiar with its contents.

If reclaimed water is used for construction purposes, it shall comply with the most current
edition of "Guidelines for Use of Reclaimed Water for Construction Purposes". Other
uses of reclaimed water not specifically anthorized herein shall be subject to the approval
of the Executive Officer and shall comply with 22 CCR, Division 4.
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8. The Board will review this Order periodically and will revise requirements when
necessary.

I, JAMES R. BENNETT, Interim Executive Officer, do hereby certify the foregoing is a full, true, and

correct copy of an Order adopted by the California Regional Water Quality Control Board, Central
Valley Region, on 25 April 1997.

M hpmes R Pk

v~ JAMES R. BENNETT, Interim Executive Officer

IK:ik



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

MONITORING AND REPORTING PROGRAM NO. 97-073

FOR
CALAVERAS COUNTY WATER DISTRICT
ARNOLD WASTEWATER TREATMENT FACILITY
CALAVERAS COUNTY

INFLUENT MONITORING
: Sampling
Constituents Units Type of Sample Frequency
Flow : mgd Meter Cumulative
EFFLUENT MONITORING

Effluent samples shall be collected just prlor to discharge to the disposal facility. Effluent samples
should be representative of the volume and nature of the discharge. Time of collection of a grab
sample shall be recorded. Effluent monitoring shall include at least the following:

Sampling
Constituents . Units Type of Sample Frequency
20°C BOD; ! mg/l ~ Grab Monthly
Suspended Matter mg/! Grab Monthly
Settleable Matter mV/1 Grab Monthly .
Specific Conductivity wmhos/cm Grab Monthly
pH pH Units Grab Monthly
Total Coliform Organisms > MPN/100 ml Grab Weekly ?

! Biochemical Oxygen Demand, 5 days at 20°C
2 Shall be monitored twice weekly when irrigating to golf course
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ARNOLD WASTEWATER TREATMENT FACILITY

CALAVERAS COUNTY

3. Ifrequested by staff, qdpies of laboratory analytical report(s); and

4. A calibration log verifying calibration of all monitoring instruments and devices used to fulfill
the prescribed monitoring program.

B. Quarterly Monitoring Reports

Quarterly Monitoring Reports shall be submitted to the Regional Board by the 1¥ day of the second
month following the end of the quarter (i.e. the January-March quarterly report is due by May 1st).
Monthly reports for the months of March, June, September, and December may be submitted as part of
the Quarterly Monitoring Report, if desired. The Quarterly Report shall include the following:

1. A narrative description of all preparatory, monitoring, sampling, and analytical testing activities
for the groundwater monitoring. The narrative shall be sufficiently detailed to verify
compliance with the WDRs, this MRP, and the Standard Provisions and Reporting
Requirements. The narrative shall be supported by field logs for each well documenting depth
to groundwater; parameters measured before, during, and after purging; method of purging;
calculation of the casing volume; and total volume of water purged.

2. Calculation of groundwater elevations, an assessment of the groundwater flow direction and
gradient on the date of measurement, comparison to previous flow direction and gradient data,
and discussion of seasonal trends, if any.

3. A narrative discussion of the analytical results for all media and locations monitored, including
spatial and temporal trends, with reference to summary data tables, graphs, and appended
analytical reports (as applicable).

4. A comparison of monitoring data to the discharge specifications, groundwater limitations and
surface water limitations, and explanation of any violation of those requirements.

5. Summary data tables of historical and current water table elevations and analytical results.

6. A scaled map showing relevant structures and features of the facility, the locations of
monitoring wells and other sampling stations, and groundwater elevation contours referenced to
mean sea level datum.

. Copies of laboratory analytical report(s).

C. Annual Report

An Annual Report shall be prepared as the fourth quarter monitoring report. The Annual Report will
include all monitoring data required in the monthly/quarterly schedule. The Annual Report shall be
submitted to the Regional Board by 1 February each year. In addition to the data normally presented, -
the Annual Report shall include the following:
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CALAVERAS COUNTY WATER DISTRICT

ARNOLD WASTEWATER TREATMENT FACILITY

CALAVERAS COUNTY
1. The contents of the regular Quarterly Monitoring Report for the last quarter of the year;
2. The results from annual monitoring of groundwater wells, water supply, and supplemental
. water supply;

3. Ifrequested by staff, tabular and graphical summaries of all data collected during the year;

4. Data for monitoring and analysis performed on an annual basis (i.e., standard minerals and
biosolids); ‘

5. An evaluation of the performance of the wastewater treatment system, as well as a forecast of
the flows anticipated in the next year;

6. An evaluation of the groundwater quality berieath the wastewater treatment facility;

7. A discussion of any data gaps and potential deficiencies/redundancies in the monitoring system
or reporting program; ) '

8. A discussion of compliance and the corrective actions taken, as well as any planned or proposed

10.

11.

12.

actions needed to bring the discharge into full compliance with the waste discharge
requirements; ‘

The results from any sludge monitoring required by the disposal facility;
Summary of information on the disposal of sludge and/or solid waste;
A forecast of influent flows, as described in Standard Provision No. E.4; and

A copy of the certification for each certified wastewater treatment plant operator working at the
facility and a statement about whether the Discharger is in compliance with Title 23, CCR,
Division 3, Chapter 26. ‘

The Discharger shall implement the above monitoring program as of 1 March 2003.

Ordered by:

THOMAS R. PINKOS, Executive Officer

6 February 2003

ISK: 2/6/03 ' (Date)



Appendix B. Probability Analysis of Historical
Plant and Flow Data.
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Appendix C. Projected Flows and Loads.
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Table C-1. Summary of Current and Buildout Wastewater Flows and Characteristics
Base Scenario - Infill and Cedar Ridge

Parameter Uniits Wastewater Flows and Characteristics
Current (2004) Buildout
Average Dry Weather Flow (ADWF)
Connections ESFUs 638 1,232
Unit Flow Factor gpd per ESFU 118 195
Flow gpd 75,284 240,240
Average Annual
Flow Peaking Factor ratio to ADWF 1.08 1.08
Flow gpd 81,307 259,459
BOD per Capita Ib per ESFU 0.24
BOD Load Ib BOD/d 153
BOD Concentration (calculated value) mg/L 226 226
TSS per Capita Ib per ESFU 0.20
TSS Load Ib TSS/d 128
TSS Concentration mg/L 188 188
Peak Month
|&! Rate gallons per acre 56 56
Service Area acres 360 740
1&I Flow Rate gpd 20,160 41,440
Flow gpd 95,444 281,680
BOD Peaking Factor Ratio to Average Annual 2.0
BOD Load Ib BOD/d 306
BOD Concentration mg/L 384 384
TSS Peaking Factor Ratio to Average Annual 2.0
TSS Load Ib TSS/d 256
TSS Concentration mg/L 322 322
Maximum Day
Flow Peaking Factor Ratio of Average Annual 1.72 15
Flow Gpd 139,848 389,189
Peak Hour Flow
Flow Peaking Factor Ratio to Average Annual 3.0 3.0
Flow | Gpd 243,921 778,378




Table C-2. Summary of Current and Buildout Wastewater Flows and Characteristics
Scenario 1 - Infill, Cedar Ridge, and Millwooods

Parameter Uniits Wastewater Flows and Characteristics
Current (2004) Buildout
Average Dry Weather Flow (ADWF)
Connections ESFUs 638 1,409
Unit Flow Factor gpd per ESFU 118 195
Flow Gpd 75,284 274,755
Average Annual
Flow Peaking Factor ratio to ADWF 1.08 1.08
Flow Gpd 81,307 296,735
BOD per Capita Ib per ESFU 0.24
BOD Load Ib BOD/d 153
BOD Concentration (calculated value) mg/L 226 226
TSS per Capita Ib per ESFU 0.20
TSS Load Ib TSS/d 128
TSS Concentration mg/L 188 188
Peak Month
|&! Rate gallons per acre 56 56
Service Area acres 360 818
1&I Flow Rate gpd 20,160 45,808
Flow gpd 95,444 320,563
BOD Peaking Factor Ratio to Average Annual 2.0
BOD Load Ib BOD/d 306
BOD Concentration mg/L 384 384
TSS Peaking Factor Ratio to Average Annual 2.0
TSS Load Ib TSS/d 256
TSS Concentration mg/L 322 322
Maximum Day
Flow Peaking Factor Ratio of Average Annual 1.72 15
Flow gpd 139,848 445,103
Peak Hour Flow
Flow Peaking Factor Ratio to Average Annual 3.0 3.0
Flow | gpd 243,921 890,207




Table C-3. Summary of Current and Buildout Wastewater Flows and Characteristics
Scenario 2 - Infill, Cedar Ridge, and Avery

Parameter Uniits Wastewater Flows and Characteristics
Current (2004) Buildout
Average Dry Weather Flow (ADWF)
Connections ESFUs 638 1,254
Unit Flow Factor gpd per ESFU 118 195
Flow gpd 75,284 244,530
Average Annual
Flow Peaking Factor ratio to ADWF 1.08 1.08
Flow gpd 81,307 264,092
BOD per Capita Ib per ESFU 0.24
BOD Load Ib BOD/d 153
BOD Concentration (calculated value) mg/L 226 226
TSS per Capita Ib per ESFU 0.20
TSS Load Ib TSS/d 128
TSS Concentration mg/L 188 188
Peak Month
|&! Rate gallons per acre 56 56
Service Area acres 360 769
1&I Flow Rate gpd 20,160 43,064
Flow gpd 95,444 287,594
BOD Peaking Factor Ratio to Average Annual 2.0
BOD Load Ib BOD/d 306
BOD Concentration mg/L 384 384
TSS Peaking Factor Ratio to Average Annual 2.0
TSS Load Ib TSS/d 256
TSS Concentration mg/L 322 322
Maximum Day
Flow Peaking Factor Ratio of Average Annual 1.72 15
Flow gpd 139,848 396,139
Peak Hour Flow
Flow Peaking Factor Ratio to Average Annual 3.0 3.0
Flow | gpd 243,921 792,278




Table C-4. Summary of Current and Buildout Wastewater Flows and Characteristics
Scenario 3 - Infill, Cedar Ridge, Millwoods, and Avery

Parameter Uniits Wastewater Flows and Characteristics
Current (2004) Buildout
Average Dry Weather Flow (ADWF)
Connections ESFUs 638 1,431
Unit Flow Factor gpd per ESFU 118 195
Flow gpd 75,284 279,045
Average Annual
Flow Peaking Factor ratio to ADWF 1.08 1.08
Flow gpd 81,307 301,369
BOD per Capita Ib per ESFU 0.24
BOD Load Ib BOD/d 153
BOD Concentration (calculated value) mg/L 226 226
TSS per Capita Ib per ESFU 0.20
TSS Load Ib TSS/d 128
TSS Concentration mg/L 188 188
Peak Month
|&! Rate gallons per acre 56 56
Service Area acres 360 847
1&I Flow Rate gpd 20,160 47,432
Flow gpd 95,444 326,477
BOD Peaking Factor Ratio to Average Annual 2.0
BOD Load Ib BOD/d 306
BOD Concentration mg/L 384 384
TSS Peaking Factor Ratio to Average Annual 2.0
TSS Load Ib TSS/d 256
TSS Concentration mg/L 322 322
Maximum Day
Flow Peaking Factor Ratio of Average Annual 1.72 15
Flow gpd 139,848 452,053
Peak Hour Flow
Flow Peaking Factor Ratio to Average Annual 3.0 3.0
Flow | gpd 243,921 904,107
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Summary Report For
Arnold WWTP
CCwWD

by HDR Engineering, Inc.

B

January 26, 2005

Prepared By jleng



Current Current Current Current Base Scenario  Base Scenario  Base Scenario  Base Scenario
ProcessiLoading Units Average Dry Average Peak Month  Maximum Day Average Dry Average Peak Month  Maximum Day
Weather Flow Annual (Current) {Current}  Weather Flow Annual {Buildout) {Bulldout)
{Curr {Current) (Bull (Bulidout)

influent i
Flow mgd 7.50E-02 8.10E-02 9.52E-02 01383 0.2338 0.2525 0.2724 0.3788
Biochemical oxygen demand concentrationmg/L 240 227 386 263 240 137 253 182
Total suspendedsolids concentration mglL 230 188 323 220 230 114 211 152
Percentage of total solids conslsiting of vol % 80 80 80 80 80 80 80 80
Ammonla concentration mg/L 25 25 25 25 25 25 25 25
Tota! Kjeldah! Nitrogen mg/L a5 a5 a5 a5 a5 a5 a5 a5
Phosphorous concentration mg/lL 15 15 15 15 15 15 15 15
Alkalinlty concentration mglL 230 230 230 230 230 230 230 230
Mixing Unit
Oxidation Ditch
Flowto AS mgd 8.34E-02 8.85E-02 0.1035 0.1477 0.2422 0.2603 0.2808 0,3872
BOD in feed mglL 2308 2214 369.8 262.7 24656 1468 2607 193.2
BOD load [b/d 160.5 1635 3194 323.6 498.1 3187 610.4 623.7
TKN in fasd mglL 33,66 33.86 34.93 34.87 35.46 34.8 35.53 35.38
TKN load Ib/d 23.41 25 30.16 42.94 71.62 75.74 83.18 114.2
Number of basina none 1 1 1 1 1 1 1 1
Length ft 180 180 180 180 180 180 180 180
Width ft 12 12 12 12 12 12 12 12
Depth ft 1 1 1 1 1 1 1 1
Liquid temperature c 20 20 20 20 20 20 20 20
Oxygen field transfer efficlency as percent %/ft 15 1.5 15 15 1.5 1.5 15 15
Dissolved oxygen setpalnt mglL 15 15 15 15 15 15 15 15
Basin volume (Total) Magal 01777 01777 01777 01777 01777 01777 01777 01777
Sludge age (w/o clarifier) days 25 25 25 25 25 25 25 25
Sludge age (w/ clarifier} days 26.1 25.61 . 26.37 26.85 28,19 27.08 28,7 380.11
Hydraulic retention time hr 5115 48.18 41.2 28.88 17.61 16.39 15.19 11.02
MLSS mg/lL 1,348 1,275 2,467 2513 4,148 2,505 4,710 4,842
FiM b BOD/b VSS/d 8.34E-02 9.00E-02 9.09E-02 9.04E-02 841E-02 8.93E-02 9.10E-02 9.04E-02
Observed growth yield b VSS/b BOD 0.4796 0.4443 0.4398 0.4423 0.4758 0.4481 0.4395 0.4423
Carb 02 required b 02/b BOD 1.238 1.239 1.238 1.236 1.232 1.232 1.231 1.227
Total 02 required b 02/lb BOD 1.73 1.775 1.508 1.681 1.716 2.154 1.693 1.902
Oxygen uptake rate mg/lh 7.805 8157 13.54 15.28 24,02 18.3 25.05 33.35
Diurnal OUR peak mg/lh 1054 11.01 18.29 20,64 3243 26.05 39.21 45.02
Oxygen required ib/d 2777 290.2 481.8 543.9 854.5 686.4 1,033 1,186
SOTE % 15 15 15 15 15 15 15 15
Average required blower capacity SCFM 2.109 2.205 3.661 4132 6.492 5.215 7.85 8.013
Average blower energy hp 0,1004 0.105 0.1743 0.1968 0.3091 0.2483 0.3738 0.4292
Diurnal peak blower capacity SCFM 2.848 2976 4.942 5578 8.764 7.04 10.6 1217
Peak blower energy hp 0.1356 0.1417 0.2353 0.2656 0.4173 0.3353 0.5047 05794
Nitrogen in VSS gN/igVvss 8.00E-02 8.00E-02 8.00E-02 8,00E-02 8.00E-02 8,00E-02 8.00E-02 8.00E-02
Secondary Clarifier
Number of secondary clarifiers none 1 1 1 1 1 1 1 1
Diameter ft 26 26 26 26 26 26 26 26
Depth ft 10 10 10 10 10 10 10 10
TSS concentration in iquid effluent stream mg/L 30 30 30 30 30 30 30 30
Maximum MLSS mg/lL 7,000 7,000 7,000 7,000 7,000 7,000 7,000 7.000
Clarifier araa (Total) sqft 530.9 530.9 530.9 530.8 5309 5309 530.9 530.8
Clarifiar volume (Total) cuft 5,309 5,309 5,309 5,308 5,309 5,308 5,309 5,308
Hydraulic surface loadng rate gpd'sq ft 1496 1647 1876 270.8 448.8 486.8 521.6 722
Solids loading rate Ib/sq fvd 3972 2.084 9.027 13.11 35.51 13.83 46.74 66.25
Soiids loading rate at set MLSS Ib/sq fVd 3.972 2.084 9.027 13.11 35.51 13.83 46.74 66.25
Weir loading {single sida) gpd/it 9722 1,070 1,219 1,760 2,817 3,164 3,390 4,693
HRT (W recycie) hr 5.079 s.162 4.0 2,869 1,743 2713 1.509 1.094
HRT (w/o recycle) hr 12 108 9.563 6,629 4 3,688 3.442 2487
RAS concentration mglL 2,314 7,828 4,287 4,408 7,350 8,350 8,363 8,623
Max SVI allowed mlig 4321 127.7 2333 2269 136.1 1065 119.6 116
Fiter
Number of filtration units nene 2 2 2 2 2 2 2 2
Surface area per unit sqit 16 16 16 16 16 16 16 16
Depth in 36 36 36 36 36 36 36 36
Filter run ime hr 24 24 24 24 24 24 24 24
Backwash rate gprvsq ft 15 15 15 15 15 15 15 15
Backwash duration min 15 15 15 15 15 15 15 15
Proa (total) sqtt 32 32 3z 32 32 32 3z 3z
Flow into filter mgd 7.94E-02 8.74E-02 9.86E-02 01438 0.2383 0.2584 0,2763 0,3833
Hydraulic Loading {avg) gpmi/sq ft 1.723 1.897 2162 .12 5.171 5.608 6.008 8.318
Hydraulic Loading {1 off ine) gpmvsq ft 3.447 3,754 4.323 6.24 10.34 11.22 12.02 16.64
Solids loading ib/sq fvd 06209 0,6835 07788 1124 1.863 2.021 2,165 2997
Backwash Flow (avg) gpm 5 5 5 5 5 5 5 5
Backwash Flow (instantensous) gpm 480 480 480 480 480 480 480 480
Effluent
RAS Split
Return activated sludgs rate es a percenta % 125 175 125 125 125 35 125 125
RAS stream mgd 0.1042 1.55E-02 01294 0.1846 0.3027 89.11E-02 0.3509 0.4839
WAS stream mgd 3.93E-03 1.11E-03 3.93E-03 3.90E-03 3.87E-03 1.82E-03 3.85E-03 3.84E-03
Aerobic Digester
Number of dgesters none 2 2 2 2 2 2 2 2
Diamater ft 124 12.4 124 124 124 124 124 124
Depth ft 10 10 10 10 10 10 10 10

Page 1



ProcessiLoading Units Average Dry Average Peak Month  Mawmum Day Average Dry Average Peak Month ﬁaxlmumpay
Weather Flow Annual {Current) {Current}  Weather Flow Annual {Bulidout) {Bulidout)
{Curr {Current) (Bull {Buitdout)

Digester volume (total} 1000 cuft 2415 2.415 2.415 2.415 2415 2415 2415 2.415
Percentage of VSS destroyed during diges % 45 45 45 45 45 45 45 45
Precent NH4 in VSS % 9 g 9 9 9 9 9 9
Precent phosphate in VSS % 2 2 2 2 2 2 2 2
Supernatant flow as a percentags of influer % 30 30 30 30 30 30 30 3o
Detention ime days 4529 16.24 4,598 4,639 4,673 9.908 4.697 41
Flow to disgester mgd . - - . - - - -
V5SS in inflow Ib VSS/d - - - - - - - -
TSS ininflow Ib TSS/d 3.99E-03 1.11E€-03 3.93E-03 3,90E-03 3.87E-03 1.82E-03 3.85E-03 3.84E-03
VSS in outilow Ib VSS/d 74.18 69.85 1348 1375 228.3 137.3 257.7 2851
TSS in outifow Ib TSS/d 76.99 72.69 140.4 1431 237 142.8 268.2 275.8
inflow TSS concentration % 40 3818 73.38 74.84 124.8 75.16 140.8 145
Outflow TSS concentration % 40.81 40.48 76.97 78.51 1315 79.77 149.6 1539
Sludge Drying Beds
Flow gpm 1.838 0.5407 1.91 1.893 1.879 0.8864 1.87 1.865
BOD loading Ib/d 3.493 09741 3.441 34 3.386 1.597 3.368 3.359
TSS {oading Ib/d 4081 40.48 76.97 78.51 1315 78.77 149.6 153.9
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Curent Current Current Current Scenario 1 Scenario 1 Scenario 1 Scanario 1
Process/Loading Units Average Dry Average Peak Month _ Maximum Day  Average Dry Average Peak Month  Maximum Day
Weather Flow Annual {Current) {Current) Weather Fiow Annual {Buildout) (Bulldout)
{Curr (Current) {Bull {Bulidout)

Influent
Flow mgd 7.50E-02 8.10E-02 9.52E-02 0.1393 0.2683 0.2898 03114 0.4347
Biochemical oxygen demand concentrationmg/L 240 227 386 263 240 137 253 182
Tatal suspended solids concentration mg/lL 230 189 323 220 230 114 21 152
Percentage of total solids consisiting of vol % 80 80 80 80 80 80 80 80
Ammonia concentration mg/lL 25 25 25 25 25 25 25 25
Total Kfeldahl Nitrogen mglL 35 35 a5 35 35 35 35 a5
Phosphorous concentration mg/L 15 15 15 15 15 15 15 15
Alkelinity concentration mg/L 230 230 230 230 230 230 230 230
Mixing Unit
Oxldation Ditch
Flowto AS mgd 8.34E-02 8,85E-02 0.1035 0.1477 0.2767 0.2975 03198 0.443
BOD in feed mglL 230.8 221.4 369.8 262.7 247.9 1475 261.9 194
BOD ioad Ib/d 160.5 1635 3194 323.6 571.9 365.9 €98.4 7187
TKN in feed mg/L 33.65 33.86 34,93 34.87 35.58 35.01 35.63 35.46
TKN load Ib/d 234 25 30,16 42.94 82.09 86.87 95.03 131
Number of basins none 1 1 1 1 1 1 1 1
Length ft 180 180 180 180 180 180 180 180
Width ft 12 12 12 12 12 12 12 12
Depth ft 1 11 1 1 1 1 11 1
Liquid temperature o3 20 20 20 20 20 20 20 20
Oxygen field ranster efficiency as percent %/ft 1.5 1.5 15 15 15 15 15 15
Dissolved oxygen setpoint mg/L 15 15 15 15 15 15 15 15
Basin volume (Total} Mga! 01777 0.1777 01777 01777 01777 01777 01777 01777
Sludge age (wo clarifier) days 25 25 25 25 25 25 25 25
Sludge age (w clarifier) days 26.1 25,61 26.37 26.95 28.65 27.35 29.22 30.84
Hydraufic retention ime hr 51.15 48.18 412 28.88 15.42 14.34 13.34 9.628
MLSS mg/L 1,348 1,275 2,467 2,513 4,757 2,873 5,382 5,552
FIM b BOD/b VSS/d 8.34E-02 9.00E-02 9.09E-02 9.04E-02 8.42E-02 8.94E-02 9.11E-02 9.06E-02
Observed growth yield Ib vSS/ih BOD 0.4796 0.4443 0.4398 0.4423 0.4752 0.4474 0.4389 0.4414
Carb 02 required b O2/lb BOD 1.239 1.239 1.238 1.236 1231 1.23 1,229 1.224
Total O2 required b O2/b BOD 173 1775 1.509 1.681 1.713 2152 1.691 1.899
Oxygen uptake rate mg/lih 7.804 8157 13.54 15.29 2754 2213 3318 38.25
Diurnal OUR peak mg/L/h 10.54 11.01 18.29 20.64 3718 29.88 44.81 51.64
Oxygen required Ib/d 277.6 290.2 481.8 5439 979.9 787.3 1,181 1,361
SOTE % 15 15 15 15 15 15 15 15
Average required blower capacity SCFM 2.109 2.205 3.661 4132 7.444 5.981 8.97 10.34
Average blower energy hp 0.1004 0.105 01743 0.1968 0.3545 0.2848 0.4272 0.4923
Diumal pesk blower capacity SCFM 2.847 2976 4.942 5578 10.05 8.075 1211 1396
Paek blower energy hp 0.1356 0.1417 0.2353 0.2656 0.47886 0.3845 05767 0.6645
Nitrogen in VSS g NigVvss 8.00E-02 8.00E-02 8.00E-02 8.00E-02 8.00E-02 8.00E-02 8,00E-02 8,00E-02
Secondary Clarifier
Number of secondary clarifiers none 1 1 1 1 1 1 1 1
Diameter ft 26 26 26 26 26 26 26 26
Depth ft 10 10 10 10 10 10 10 10
TSS concentration in fiquid effluent stream mg/L 30 30 30 30 30 30 30 30
Maximum MLSS mg/l 7,000 7,000 7,000 7,000 7,000 7,000 7,000 7,000
Clarifier area (Total} sqft 5308 530.9 5308 530.9 5309 5308 5309 530.9
Clarifier volume (Total) cuft 5,309 5,309 5,309 5,309 5,309 5,309 5,309 5,309
Hydraufic surface loading rate gpd'sq ft 149.6 164.7 187.6 270.8 5139 557 595,1 827.2
Solids leadng rate Ib/sq ft/id 3.972 2.084 9.027 1311 46.52 18.12 60.83 86.94
Solids ioadng rate at set MLSS Ib/sq ft/'d 3.972 2.084 9.027 1311 4652 18,12 60.83 86.94
Welr loading (single side) opdt 9722 1,070 1,219 1,760 3,340 3,620 3,868 5,377
HAT (w recycls) hr 5079 9.162 4,091 2,869 1.531 2.373 1.325 09562
HAT {wio recycla) hr 12 108 9.569 6,629 3.494 3.223 3.017 217
RAS corcentration mg/L 2,314 7,829 4,287 4,408 8,445 10,810 9,571 9,902
Max SV allowed ml/g 4321 127.7 2333 2269 118.4 92.54 104.5 101
Filter
Number of firation units none 2 2 2 2 2 2 2 2
Surface area per unit sqft 16 16 16 16 16 16 16 16
Dapth in 36 36 36 36 36 36 36 36
Filter run tims hr 24 24 24 24 24 24 24 24
Backwash rate gpmvsq ft 15 15 15 15 15 15 15 15
Backwash duration min 15 15 15 15 15 15 15 15
Area (totel) sqft 32 32 32 32 32 a2 32 32
Flow into filter mgd 7.94E-02 8.74E-02 9.96E-02 0.1438 0.2728 0.2957 0.316 0.4392
Hydraulic Loadng (avg) gpmisg ft 1.723 1.897 2162 312 5.921 6.417 6.857 9.531
Hydraulic Loadng {1 off line) gpmisq ft 3.447 3,794 4.323 6.24 11.84 12,83 13.71 18.06
Solids joading Ib/sq f/d 0.6209 0.6835 0.7788 1124 2.133 2312 247 3.434
Backwash Flow (ava) gpm 5 5 5 5 5 5 5 5
Backwash Flow (Instantaneous) gpm 480 480 480 480 480 480 480 480
Effiuent
RAS Spiit
Return activated sludge rate as a percenta % 125 175 125 125 125 a5 125 125
RAS stream mgd 0.1042 1.55E-02 0.1294 0.1846 0.3458 0.1041 0,3997 0.5538
WAS stream magd 3.99E-03 1.11E-03 3.93E-03 3.90E-03 3.86E-03 1.82E-03 3.84E-03 3.83E-03
Asrobic Digaster
Numbear of digesters none 2 2 2 2 2 2 2 2
Diamater ft 124 124 124 124 124 124 12.4 12.4
Dapth ft 10 10 10 10 10 10 10 10

Page 1



Process/Loading Units Average Dry Average Peak Month  Maximum Day  Average Dry Average Peak Month ﬁaxlmum Day
Weather Flow Annual {Current) {Current) Weather Flow Annua! {Bulidout) (Bulidout)
{Curr {Current) (Bull (Bulidout)

Digaster volume (fotal} 1000 cu ft 2415 2415 2415 2415 2.415 2415 2415 2415
Percentage of VSS destroyed during dges % 45 45 45 45 45 45 45 45
Precent NH4in VSS % 9 9 9 9 9 9 9 9
Precent phosphate in VSS % 2 2 2 2 2 2 2 2
Supernatant flow as a percentage of influer % 30 30 30 30 30 30 30 30
Detention time days 4529 16.24 4,598 4,639 4,682 9,944 4.705 4716
Flow to disgester mgd - - - - - - -
VSS ininflow b VSS/d - - - - - - -
TSS ininflow Ib TSS/d 3.99E-03 1.11E-03 3.93E-03 3.90E-03 3.86E-03 1.82E-03 3.84E-03 3,83E-03
VS5 in outflow b VSS/d 7418 69.85 1349 1375 261.8 157.4 294.4 304
TSS in outflow b TSS/d 76.99 72.69 1404 1431 2.7 163.8 306.5 3163
inflow TSS concentration %o 40 38.19 73.38 74.84 143.2 86.28 161.2 166.4
Outflow TSS concentation % 40.81 40.48 76.97 78.51 151.2 91,65 1713 176.8
Sludge Drying Beds
Flow gpm 1.939 0.5407 191 1.893 1.876 0.8831 1.867 1.862
BOD ioadng {b/d 3.493 0.9741 3441 34 3.379 1.591 3.363 3.355
TSS loadng {o/d 40.81 40.48 76.97 78.51 151.2 91.65 1713 176.8
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Current Currant Current Current Scenario 2 Scenario 2 Scenario 2 Scenario 2
Process/Loading Units Average Dry Average Peak Monih  Maximum Day  Average Dry Average Peak Month  Maximum Day
Weather Flow Annual (Current) {Current) Weather Flow Annual (Buildout) {Buiidout)
{Curr {Current) {Bull {Buildout)
Influent
Flow mgd 7.50E-02 8.10E-02 9.52E-02 0.1383 0.2381 0.2571 0.2834 " 0.3857
Blochemical oxygen demand concentrationmg/L 240 227 386 263 240 137 253 182
Total suspendad sclids concentration mg/L 230 189 323 220 230 114 211 152
Percemaga of total solids consisiting of vol % 80 80 80 80 80 80 80 a0
Ammonia concentration . mglL 25 25 25 25 25 25 25 25
Tota! Kjeldah! Nitrogen mg/L 35 35 35 35 35 35 35 35
Phesphorous concentration mg/L 15 15 15 15 15 15 15 15
Alkalinity concentration mg/L 230 230 230 230 230 230 230 230
Mixing Unit
Oxidation Ditch
Flowto AS mgd 8.34E-02 2,85E-02 01035 01477 0.2465 0.2648 0.2918 0,394
BOD infeed mg/L 230.8 221.4 369.8 2627 246.8 146.9 261 193.3
BOD load Ib/d 160.5 1635 3194 3236 507.3 3245 635.2 635.2
TKN in feed mg/L 33.65 33.86 3493 34.87 35.48 34.81 35.56 35.39
TKN foad Ibid 23.41 25 30.16 42,94 7282 7713 86.52 116.3
Number of basins nonae 1 1 1 1 1 1 1 1
Length ft 180 180 180 180 180 180 180 180
Width ft 12 12 12 12 12 12 12 12
Depth ft 11 1 11 1 . 1" 11 1 1
Liquid temperature c 20 20 20 20 20 20 20 20
Oxygen fleld transfer efficiency as parcent %/ft 1.5 15 15 15 15 15 15 15
Dissclved oxygen setpoint mg/L 15 15 15 15 15 15 1.5 15
Basin voluma (Total) Mgal 01777 01777 01777 01777 01777 01777 01777 01777
Sludge age (wlo clarifier} days 25 25 25 25 25 25 25 25
Sludge age {w/ claritier) days 26.1 25.61 2637 26.95 28,25 271 28.85 30.2
' Hydraulic retention time hr 51.15 48,18 41.2 28.88 17.31 16.1 14.62 10.82
MLSS mg/L 1,348 1,275 2,467 2513 4,224 2,551 4,900 4,930
FIM Ib BOD/b VSS/d 8.34E-02 9,00E-02 9.08E-02 9.04E-02 8.41E-02 8.93E-02 9.10E-02 9.,05E-02
Observed growth yield Ib VSS/ib BOD 0.4796 0.4443 0.4388 0.4423 0.4757 0.448 0.4394 0.4422
Carb 02 required Ib O2/b BOD 1.238 1.239 1.238 1.236 1.232 123 1.23 1.226
Total O2 required b O2/lb BOD 173 1.775 1.508 1.681 1.715 2.154 1.692 1.902
Oxygen uptake rate mg/lLth 7.805 8157 13.54 15.28 24.46 18.685 30.22 33.95
Diumal OUR peak mg/Uh 10.54 11.01 18.29 20.64 33.02 2653 40.7% 45.84
Oxygen required Ib/d 2776 290.2 481.8 543.9 8701 689 1,075 1,208
SOTE % 15 15 15 15 15 15 15 15
Avarage required biower capacity SCFM 21098 2.205 3.661 4132 6.61 53 8.166 8.177
Average blower energy hp 0.1004 0105 0.1743 0.1968 0.3148 0.2529 0,388% 0.437
Diurnal peak blower capacity SCFM 2.848 2976 4,942 5578 8.924 7.168 11.02 12.39
Paek blower energy hp 0.1356 01417 0.2353 0.2656 0.4249 0.3414 0.525 0.5899
Nitrogen in V8S gN/igVss 8.00E-02 8.00E-02 8.00E-02 8,00E-02 8.00E-02 8.00E-02 8.00E-02 8.00E-02
Secondary Clarifier
Number of secondary clarifiers none 1 1 1 1 1 1 1 1
Diamster ft 26 26 26 26 26 26 26 26
Depth ft 10 10 10 10 10 10 10 10
TSS concentration in fiquid etfluent stream mg/L 30 30 30 30 30 30 30 30
Maximum MLSS mg/L 7.000 7,000 7,000 7,000 7,000 7,000 7,000 7,000
Clerifier area (Total} sqft 5309 530.9 5308 530.9 5309 530.9 530.8 530.8
Clarifier volume (Total) cufl 5,309 5,309 5,308 5,309 5,308 5,309 5,308 5,309
Hydraullc surface loading rate gpdisq ft 149.6 164.7 187.6 270.8 456.9 495.5 5423 735
Solids loadng rate Ib/sq fid 3.972 2.084 8.027 13.11 36.8 14,33 50.53 £8.66
Solids loading rate at set MLSS Ib/sqfid 3.872 2.084 9.027 13.11 36.8 14.33 50.53 £8.66
Welr ioading (single sida) gpditt 8722 1,070 1,218 1,760 2,870 3,221 3,525 4,777
HRT {w/ recycfa) hr 5.078 9.162 4.091 2.869 1,719 2665 1.452 1.075
HRT (wlo recycle) hr 12 10.8 9.5 6,629 3.929 3.623 331 2442
RAS concentration mg/L 2,314 7.828 4,287 4,408 7.486 9,566 8,704 8,781
Max SV! allowed mlig 4321 127.7 23833 2269 133.6 1045 1149 113.9
Filter
Number of fiftration units none 2 2 2 2 2 2 2 2
Surface area per unit sqh 16 16 16 16 16 16 16 16
Depth in 36 36 36 36 36 36 36 36
Filier run tme hr 24 24 24 24 24 24 24 24
Backwash rate gprvsq ft 15 15 15 15 15 15 15 15
Backwash duration min 15 15 15 15 15 15 15 15
Area (total) sqft 32 32 32 32 32 32 32 32
Flow into filter mgd 7.94E-02 8.74E-02 9,96E-02 0.1438 0.2426 0.2631 0.2879 0.3902
Hydraufic Loading {avg) gpmvsq ft 1.723 1.897 2,162 312 5.265 5.709 6.248 8.468
Hydraulic Loading {1 off fine) gpmsg ft 3.447 3.794 4.323 6.24 10.53 11.42 125 16,94
Solids joading Ib/sq fid 0.6209 0.6835 0.7788 1124 1.897 2.057 2.251 3.051
Backwash Flow (avg) gpm 5 5 5 5 5 5 5 5
Backwash Flow (instantaneous) gpm 480 480 480 480 480 480 480 480
Efiluent
RAS Spiit
Return activated sludge rate as a percenta % 125 17.5 125 125 125 35 125 125
RAS straam mgd 0.1042 1.55E-02 0.1294 0.1846 0.3081 9.27E-02 0.3647 0.4926
WAS stream mgd 3,99E-03 1.11E-03 3.93E-03 3.90E-03 3.87E-03 1.82E-03 3.84E-03 3.84E-03
Aarobic Digester
Number of digesters none 2 2 2 2 2 2 2 2
Diamater ft 124 124 124 124 124 124 124 12.4
Depth ft 10 10 10 10 10 10 10 10



ProcessiLoading Units Average Dry Average Peak Month  Maximum Day Average Dry Average Peak Month l_llaxlrnum Day
Weather Fiow Annual {Current) {Current) Weather Flow Annual {Bulidout) {Buildout)
{Curr {Current) {Bull (Bulidout)

Digestar volume {total} 1000 cu ft 2415 2415 2415 2415 2415 2415 2415 2415
Percentage of VSS destroyed during diges % 45 45 45 45 45 45 45 45
Pracent NH4 InVSS % 9 9 9 9 9 9 9 9
Pracent phosphate in VSS % 2 2 2 2 2 2 2 2
Supematant flow as a percentage of infiust % 30 30 30 30 30 30 30 30
Detantion tima days 4.529 16.24 4,598 4.639 4674 9.8913 4,693 471
Flow to dsgester mgd - - - - - - -
VSS ininflow b vssid - - - - - - -
TSS ininflow b TSS/d 3.99E-03 1.11E-03 3.93E-03 3.90E-03 3.87E-03 1.82E-03 3.84E-03 3.84E-03
VSS in outfiow b VSS/d 74.18 63.85 134.9 137.5 2325 139.8 268 269.9
TSS in outflow Ib TSS/d 76.99 72,69 1404 143.1 241.3 145.4 279 280.8
inflow TSS concentration % 40 38,19 73.38 74.84 1271 76.54 146.6 1477
Qutflow TSS concentration % 40.81 40.48 76.97 78,51 134 81.25 155.7 156.7
Siudga Drying Beds
Flow gpm 1.939 05407 191 1.883 1.879 0,8853 1.868 1.864
BOD loading Ib/d 3.493 0.89741 3.441 s 3.385 1.586 3.367 3,359
TS5 luﬁ:ing {bid 40.81 40.48 76.97 78.51 134 81.25 1557 1567
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Current Gurrent Gurrent Current Scenario 3 Scenario 3 Scenaric 3 Scenario 3
Process/Loading Units Average Dry Average Feak Month  Maximum Day Average Dry Average Peak Manth Maximum Day
Weather Fiow Annual {Current) {Current}  Weather Flow Annual {Buildout) (Buildout)
(Curr {Current) (Bull ({Bulldout)

infiuent .
Flow mgd 7.50E-02 8.10E-02 9.52E-02 0.1383 0.2726 0.2944 0.3124 0.4416
Biochemicel oxygen demand concentrationmg/L 240 227 386 263 240 137 253 182
Total suspended sofids concentration mglL 230 188 323 220 230 114 211 152
Percentage of total solids consisiting of vol % 80 80 80 80 80 80 80 80
Ammonia concantration © mgl 25 25 25 25 25 25 25 25
Total Kjeldahl Nitrogen mg/lL 35 35 35 35 35 35 35 35
Phosphorous cencentration mg/L 15 15 15 15 15 15 15 15
Alkalinity concentration mgll 230 230 230 230 230 230 230 230
Mixing Unit
Oxidation Ditch
Flowto AS mgd 8.34E-02 8,85E-02 0.1035 0.1477 0.281 0.3022 0.3208 0.45
BOD in fead mg/L 230.8 221.4 369.8 262.7 248 1475 2618 194.1
BOD inad Ib/d 160.5 163.5 3192.4 323.6 5811 371.8 700.6 728.2
TKN in feed mg/L 33.65 33.86 34.93 34.87 35.58 35.02 35.63 35.47
TKN load Ib/d 23.41 25 30.16 42,84 83.39 88.25 85.32 1331
Number of basins nong 1 1 1 1 1 1 1 1
Length ft 180 180 180 180 180 180 180 180
Width ft 12 12 12 12 12 12 12 12
Depth # 1 1 11 1 1 1 1 1
Liquid temperature o] 20 20 20 20 20 20 20 20
Oxygan field transfer efficiency as percent %/ft 15 1.5 15 15 15 15 1.5 15
Dissolved oxygen setpoint mg/L 15 1.5 15 15 15 15 15 15
Basin volume (Totel) Mgl 01777 01777 01777 01777 0.1777 01777 0.1777 0.1777
Sludge age (w/o clarifier) days 25 25 25 25 25 25 25 25
Sludge age (w clarifier) days 261 25.61 26.37 26.85 28,71 27.38 29.23 3093
Hydraulic retention tme hr 51.15 48.18 412 28.88 15.18 14.12 13.3 9.479
MLSS mg/L 1,348 1.275 2,467 2,513 4,833 2818 5,398 5,641
FIM b BOD/Mb VSS/d 8.34E-02 9.00E-02 9.09E-02 9.04E-02 8.42E-02 8.94E-02 9.11E-02 9.06E-02
Observed growth yield Ib vSSib BOD 0.4796 0.4443 0.4328 0.4423 0.4751 0.4474 0.4389 0.4413
Garb 02 required b O2/b BOD 1.239 1.239 1.238 1.236 1.231 123 1.229 1.224
Total O2 required b O2/b BOD 1.73 1.775 1.509 1.681 1.713 2151 1.691 1.828
Oxygen uptake rate mg/lh 7.805 8,157 13.54 15.29 27.98 22.48 33,29 38.86
Diurnal OUR peak mg/lUh 10.54 11.01 18.29 20.64 37.78 30.35 44,95 5246
Oxygen required Ib/d 2778 290.2 481.8 5438 885.4 798.8 1,184 1,382
SOTE % 15 15 15 15 15 15 15 15
Average required blower capacity SGFM 2109 2.205 3.661 4132 7.563 €.076 8.998 10.5
Average blower energy hp 0.1004 0.105 0.1743 0.1968 0.3601 0.2894 0.4285 0.5001
Diurnal paak blowar capacity SCFM- 2.848 2.976 4,942 5578 10.21 8.203 1215 1418
Peak blowar energy hp 0.1356 0.1417 0.2353 0.2656 0.4862 0.3906 0.5785 0.6751
Nitrogen in VSS gN/igvss £.00E-02 8.00E-02 8.00E-02 8.00E-02 8.00E-02 8.00E-02 8.00E-02 8.00E-02
Secondary Clarifier
Number of secondary clarifiers none 1 1 1 1 1 1 1 1
Diamster ft 26 26 26 26 26 256 26 26
Depth ft 10 10 10 10 10 10 10 10
TSS concentration in liquid effluent steam mg/L 30 30 30 30 30 30 30 30
Maximum MLSS molL 7,000 7,000 7,000 7,000 7,000 7,000 7,000 7,000
Clarifier area (Total) sqft 530.9 530.9 5309 530.8 5309 530.9 530.9 530.9
Clarifier volume (Total) cuft 5,309 5,309 5,309 5,309 5,309 5,309 5,309 5,308
Hydraulic surfece loading rate gpd'sqfi 149.6 1647 187.6 270.8 5219 565.7 596.9 840,3
Solids loading rate Ib/aq t/d 3.972 2.084 9.027 1311 47.98 187 61.2 89.7
Solids loeding rate atset MLSS Ib/aq t/d 3972 2.084 9.027 13.11 47.98 187 61.2 89.7
Woeir loading (single sida) gpditt 972.2 1,070 1,219 1,760 3,393 3,677 3,880 5,462
HRT (w recycle) hr 5,078 9,162 4.091 2.869 1.508 2.337 1.321 09414
HRT {w/o recycla} hr 12 109 9.569 6,629 3.44 3173 3.007 2136
HAS concentration mg/L 2,314 7,829 4,287 4,406 8,582 10,980 8,601 10,060
Max SV! allowed mlig 4321 127.7 2333 2269 1165 91.06 104.2 99,4
Filter
Number of filttration units none 2 2 2 2 2 2 2 2
Surfece area per unit sqft 16 16 16 16 16 16 16 16
Depth in 36 36 36 36 36 36 36 36
Fliter run tme hr 24 24 24 24 24 24 24 24
Backwash rate gpm/sq ft 15 15 15 15 15 15 15 15
Backwash duration min 15 15 15 15 15 15 15 15
Area (total) sqht 32 32 32 32 32 32 32 32
Flow into fitter mgd 7.94E-02 8.74E-02 9.96E-02 0.1438 0.2771 0.3003 0.3169 0.4461
Hydraulic Loading {avg) gpm/sq ft 1723 1.887 2.162 3.12 6.014 6.518 6.878 9.682
Hydraulic Loading {1 off line) gpm/sq ft 3.447 3.794 4,323 6.24 12.03 13.04 13.76 19.36
Solids joadng Ib/sq fud 0.6209 0.6835 07788 1.124 2,167 2.348 2478 3488
Backwash Flow (avg) gpm 5 5 5 5 5 5 5 5
Backwash Flow {instantaneous) gpm 480 480 480 480 480 480 480 480
Effluent
RAS Spiit
Return activated sludge rate as a percenta % 125 17.5 125 125 125 35 125 125
RAS straam mgd 0.1042 1.55E-02 0.1294 0.1846 0.3512 0.1058 0.401 0.5625
WAS stream mgd 3.99E-03 1.11E-03 3.93E-03 3.90E-03 3.86E-03 1.82E-03 3.84E-03 3.83E-03
Aerobic Digester
Number of dgesters none 2 2 2 2 2 2 2 2
Diamater #t 124 124 12.4 124 124 124 12.4 124
Depth #t 10 10 10 10 10 10 10 10
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Process/Loading Units Average Dry Average Peak Month _Madmum Day  Average Dry Average Peak Month  Maximum Day
Weather Flow Annual {Current) {Current}  Weather Fiow Annual {Butlidout}) {Bulidout)
(Curr {Current}) (Bull (Bulidout)}

Digaster voluma {total} 1000 cu ft 2415 2415 2,415 2415 2415 2.415 2.415 2415
Percentage of VSS destroyed during dges % 45 45 45 45 45 45 45 45
Precent NH4 in VSS % 9 ] 9 9 9 9 9 9
Precent phosphate in VSS % 2 2 2 2 2 2 2 2
Supemnatant flow as a percantage of influer % 30 30 30 30 30 30 30 30
Datention ime days 4.529 16.24 4.598 4.639 4.683 9.948 4.705 4717
Flow to disgester mgd - - - - - - - -
VSS ininflow bvss/d - - - - - - - -
TSSininflow b TSSHd 3.99E-03 1.11E-03 3.93E-03 3.90E-03 3.86E-03 1.82E-03 3.84E-03 3.83E-03
VSS in outflow lbvssid 7418 69.85 134.9 137.5 266 159.8 295.3 308.8
TSSin outflow Ib TSS/d 76.99 7268 1404 1431 2761 166.4 307.4 321.3
inflow TSS concentration % 40 38.18 73.38 74.84 1455 87.6 161.7 169.1
Qutflow TSS concentration % 40.81 40.48 76.97 7851 153,7 93,12 171.8 178.7
Sludge Drying Bads
Flow gpm 1.939 05407 191 1.893 1.875 0.8828 1.867 1.862
BOD loading Ib/d 3493 0.9741 3.441 341 3.378 1.58 3.362 3.354
TSS loading Ib/d 40.81 40.48 76.87 78.51 153.7 83.12 171.8 178.7
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Table E1 - Water Balance (Current Conditions)
Arnold WWTP Facility - Water Balance

EFFLUENT PRODUCTION WET SEASON DRY SEASON
PERCOLATION IRRIGATION
ADWF n Total Effluent Application Rate Application Rate
Month gpd gal/month ac-ft/month ac-ft/month ac-ft ac-ft/yr ac-ft/yr
2
(1) 8 (2) (3 4 (5) (6)
Oct 31 75,284 2,333,804 7.16 0.79 8.0 4.0 4.0
Nov 30 75,284 2,258,520 6.93 1.47 8.4 8.4 0.0
Dec 31 75,284 2,333,804 7.16 1.92 9.1 9.1 0.0
Jan 31 75,284 2,333,804 7.16 1.92 9.1 9.1 0.0
Feb 28 75,284 2,107,952 6.47 1.43 7.9 7.9 0.0
Mar 31 75,284 2,333,804 7.16 1.46 8.6 8.6 0.0
Apr 30 75,284 2,258,520 6.93 0.96 7.9 3.9 3.9
May 31 75,284 2,333,804 7.16 0.53 7.7 0.0 7.7
Jun 30 75,284 2,258,520 6.93 0.19 7.1 0.0 7.1
Jul 31 75,284 2,333,804 7.16 0.13 7.3 0.0 7.3
Aug 31 75,284 2,333,804 7.16 0.20 7.4 0.0 7.4
Sep 30 75,284 2,258,520 6.93 0.32 7.3 0.0 7.3
Total 84.32 11.33 95.6 51.0 44.6
Average Dry Weather Flow, gal/d: 75,284 Current ADWF
DRY SEASON PERCOLATION
Irrigation Area (Dry Season), acres: 25
Maximum Application Rate (inches per year) 36.0
Irrigation Duration April 15 through October 15
Number of Irrigation Days 183
Actual Application Rate (inches per year) 21.4
Over Irrigating ? No
WET SEASON PERCOLATION
Percolation Area (sf trench area per bed) 16,000
Number of Percolation Beds 11
Maximum Percolation Rate (gallon/sf trench area day) 1.0
Number of Percolation Days 182
Applied Percolation Rate (gallon/sf trench area day) 0.5
Over Percolate? No
Note:
(1) Month

(2) ADWF converted to acre-ft‘month

(3) Calculated I/1 flows. ADWF and influent flows obtained from CCWD 2001 to 2004 monitoring reports.

(4) Total effluent flow is equal to the sum of the ADWF plus I/l. Column (2) + Column (3)

(5) Percolation is practiced during wet season which is estimated to be between October 16 through April 14. Percolation water obtained from Column (4)
(6) Irrigation is practiced during dry season which is estimated to be between April 15 and October 15. Irrigation water obtained from Column (4)




Table E2 - Water Balance (Base Scenario - Existing Service Area)
Arnold WWTP Facility - Water Balance

EFFLUENT PRODUCTION WET SEASON DRY SEASON
PERCOLATION IRRIGATION
ADWF n Total Effluent Application Rate Application Rate
Month gpd gal/month ac-ft/month ac-ft/month ac-ft ac-ft/yr ac-ft/yr
2
(1) 8 (2) (3 4 (5) (6)
Oct 31 240,240 7,447,440 22.85 1.52 24.4 12.2 12.2
Nov 30 240,240 7,207,200 22.11 2.82 24.9 249 0.0
Dec 31 240,240 7,447,440 22.85 3.68 26.5 26.5 0.0
Jan 31 240,240 7,447,440 22.85 3.68 26.5 26.5 0.0
Feb 28 240,240 6,726,720 20.64 2.75 234 234 0.0
Mar 31 240,240 7,447,440 22.85 2.79 25.6 25.6 0.0
Apr 30 240,240 7,207,200 22.11 1.84 24.0 12.0 12.0
May 31 240,240 7,447,440 22.85 1.01 23.9 0.0 23.9
Jun 30 240,240 7,207,200 22.11 0.37 225 0.0 225
Jul 31 240,240 7,447,440 22.85 0.25 231 0.0 231
Aug 31 240,240 7,447,440 22.85 0.38 23.2 0.0 23.2
Sep 30 240,240 7,207,200 22.11 0.61 22.7 0.0 22.7
Total 269.06 21.71 290.8 151.2 139.6
Average Dry Weather Flow, gal/d: 240,240 Current ADWF
DRY SEASON PERCOLATION
Irrigation Area (Dry Season), acres: 46.5 Increase to reduced rate to 36 in/yr
Maximum Application Rate (inches per year) 36.0
Irrigation Duration April 15 through October 15
Number of Irrigation Days 183
Actual Application Rate (inches per year) 36.0
Over Irrigating ? No
WET SEASON PERCOLATION
Percolation Area (sf trench area per bed) 16,000
Number of Percolation Beds 17 Increased to reduce rate to 1.0
Maximum Percolation Rate (gallon/sf trench area day) 1.0
Number of Percolation Days 182
Applied Percolation Rate (gallon/sf trench area day) 1.0
Over Percolate? No
Note:
(1) Month

(2) ADWF converted to acre-ft‘month

(3) Calculated I/1 flows. ADWF and influent flows obtained from CCWD 2001 to 2004 monitoring reports.

(4) Total effluent flow is equal to the sum of the ADWF plus I/l. Column (2) + Column (3)

(5) Percolation is practiced during wet season which is estimated to be between October 16 through April 14. Percolation water obtained from Column (4)
(6) Irrigation is practiced during dry season which is estimated to be between April 15 and October 15. Irrigation water obtained from Column (4)




Table E3 - Water Balance (Scenario 1 - Existing Service Area Plus Millwoods)
Arnold WWTP Facility - Water Balance

EFFLUENT PRODUCTION WET SEASON DRY SEASON
PERCOLATION IRRIGATION
ADWF n Total Effluent Application Rate Application Rate
Month gpd gal/month ac-ft/month ac-ft/month ac-ft ac-ft/yr ac-ft/yr
2
(1) 8 (2) (3 4 (5) (6)
Oct 31 274,755 8,517,405 26.14 1.70 27.8 13.9 13.9
Nov 30 274,755 8,242,650 25.29 3.15 28.4 28.4 0.0
Dec 31 274,755 8,517,405 26.14 4.10 30.2 30.2 0.0
Jan 31 274,755 8,517,405 26.14 4.10 30.2 30.2 0.0
Feb 28 274,755 7,693,140 23.61 3.07 26.7 26.7 0.0
Mar 31 274,755 8,517,405 26.14 3.11 29.2 29.2 0.0
Apr 30 274,755 8,242,650 25.29 2.05 27.3 13.7 13.7
May 31 274,755 8,517,405 26.14 1.13 27.3 0.0 27.3
Jun 30 274,755 8,242,650 25.29 0.41 25.7 0.0 25.7
Jul 31 274,755 8,517,405 26.14 0.28 26.4 0.0 26.4
Aug 31 274,755 8,517,405 26.14 0.42 26.6 0.0 26.6
Sep 30 274,755 8,242,650 25.29 0.68 26.0 0.0 26.0
Total 307.72 24.23 331.9 172.4 159.5
Average Dry Weather Flow, gal/d: 274,755 Current ADWF
DRY SEASON PERCOLATION
Irrigation Area (Dry Season), acres: 53.2 Increase to reduced rate to 36 in/yr
Maximum Application Rate (inches per year) 36.0
Irrigation Duration April 15 through October 15
Number of Irrigation Days 183
Actual Application Rate (inches per year) 36.0
Over Irrigating ? No
WET SEASON PERCOLATION
Percolation Area (sf trench area per bed) 16,000
Number of Percolation Beds 19 Increased to reduce rate to 1.0
Maximum Percolation Rate (gallon/sf trench area day) 1.0
Number of Percolation Days 182
Applied Percolation Rate (gallon/sf trench area day) 1.0
Over Percolate? No
Note:
(1) Month

(2) ADWF converted to acre-ft‘month

(3) Calculated I/1 flows. ADWF and influent flows obtained from CCWD 2001 to 2004 monitoring reports.

(4) Total effluent flow is equal to the sum of the ADWF plus I/l. Column (2) + Column (3)

(5) Percolation is practiced during wet season which is estimated to be between October 16 through April 14. Percolation water obtained from Column (4)
(6) Irrigation is practiced during dry season which is estimated to be between April 15 and October 15. Irrigation water obtained from Column (4)




Table E4 - Water Balance (Scenario 2 - Existing Service Area Plus Millwoods)
Arnold WWTP Facility - Water Balance

EFFLUENT PRODUCTION WET SEASON DRY SEASON
PERCOLATION IRRIGATION
ADWF n Total Effluent Application Rate Application Rate
Month gpd gal/month ac-ft/month ac-ft/month ac-ft ac-ft/yr ac-ft/yr
2
(1) 8 (2) (3 4 (5) (6)
Oct 31 244,530 7,580,430 23.26 1.59 24.8 12.4 12.4
Nov 30 244,530 7,335,900 2251 2.95 255 255 0.0
Dec 31 244,530 7,580,430 23.26 3.84 27.1 27.1 0.0
Jan 31 244,530 7,580,430 23.26 3.84 27.1 27.1 0.0
Feb 28 244,530 6,846,840 21.01 2.87 23.9 23.9 0.0
Mar 31 244,530 7,580,430 23.26 291 26.2 26.2 0.0
Apr 30 244,530 7,335,900 22.51 1.92 24.4 12.2 12.2
May 31 244,530 7,580,430 23.26 1.06 24.3 0.0 24.3
Jun 30 244,530 7,335,900 22.51 0.38 229 0.0 229
Jul 31 244,530 7,580,430 23.26 0.26 235 0.0 235
Aug 31 244,530 7,580,430 23.26 0.40 23.7 0.0 23.7
Sep 30 244,530 7,335,900 22.51 0.64 23.1 0.0 23.1
Total 273.87 22.65 296.5 154.3 142.2
Average Dry Weather Flow, gal/d: 244,530 Current ADWF
DRY SEASON PERCOLATION
Irrigation Area (Dry Season), acres: 47.4 Increase to reduced rate to 36 in/yr
Maximum Application Rate (inches per year) 36.0
Irrigation Duration April 15 through October 15
Number of Irrigation Days 183
Actual Application Rate (inches per year) 36.0
Over Irrigating ? No
WET SEASON PERCOLATION
Percolation Area (sf trench area per bed) 16,000
Number of Percolation Beds 17 Increased to reduce rate to 1.0
Maximum Percolation Rate (gallon/sf trench area day) 1.0
Number of Percolation Days 182
Applied Percolation Rate (gallon/sf trench area day) 1.0
Over Percolate? No
Note:
(1) Month

(2) ADWF converted to acre-ft‘month

(3) Calculated I/1 flows. ADWF and influent flows obtained from CCWD 2001 to 2004 monitoring reports.

(4) Total effluent flow is equal to the sum of the ADWF plus I/l. Column (2) + Column (3)

(5) Percolation is practiced during wet season which is estimated to be between October 16 through April 14. Percolation water obtained from Column (4)
(6) Irrigation is practiced during dry season which is estimated to be between April 15 and October 15. Irrigation water obtained from Column (4)




Table E5 - Water Balance (Scenario 3 - Existing Service Area Plus Avery and Millwoods)
Arnold WWTP Facility - Water Balance

EFFLUENT PRODUCTION WET SEASON DRY SEASON
PERCOLATION IRRIGATION
ADWF n Total Effluent Application Rate Application Rate
Month gpd gal/month ac-ft/month ac-ft/month ac-ft ac-ft/yr ac-ft/yr
2
(1) 8 (2) (3 4 (5) (6)
Oct 31 279,045 8,650,395 26.54 1.76 28.3 14.2 14.2
Nov 30 279,045 8,371,350 25.69 3.27 29.0 29.0 0.0
Dec 31 279,045 8,650,395 26.54 4.26 30.8 30.8 0.0
Jan 31 279,045 8,650,395 26.54 4.26 30.8 30.8 0.0
Feb 28 279,045 7,813,260 23.97 3.19 27.2 27.2 0.0
Mar 31 279,045 8,650,395 26.54 3.23 29.8 29.8 0.0
Apr 30 279,045 8,371,350 25.69 2.13 27.8 13.9 13.9
May 31 279,045 8,650,395 26.54 1.18 27.7 0.0 27.7
Jun 30 279,045 8,371,350 25.69 0.43 26.1 0.0 26.1
Jul 31 279,045 8,650,395 26.54 0.29 26.8 0.0 26.8
Aug 31 279,045 8,650,395 26.54 0.44 27.0 0.0 27.0
Sep 30 279,045 8,371,350 25.69 0.71 26.4 0.0 26.4
Total 312.52 25.17 337.7 175.6 162.1
Average Dry Weather Flow, gal/d: 279,045 Current ADWF
DRY SEASON PERCOLATION
Irrigation Area (Dry Season), acres: 54.1 Increase to reduced rate to 36 in/yr
Maximum Application Rate (inches per year) 36.0
Irrigation Duration April 15 through October 15
Number of Irrigation Days 183
Actual Application Rate (inches per year) 35.9
Over Irrigating ? No
WET SEASON PERCOLATION
Percolation Area (sf trench area per bed) 16,000
Number of Percolation Beds 20 Increased to reduce rate to 1.0
Maximum Percolation Rate (gallon/sf trench area day) 1.0
Number of Percolation Days 182
Applied Percolation Rate (gallon/sf trench area day) 1.0
Over Percolate? No
Note:
(1) Month

(2) ADWF converted to acre-ft‘month

(3) Calculated I/1 flows. ADWF and influent flows obtained from CCWD 2001 to 2004 monitoring reports.

(4) Total effluent flow is equal to the sum of the ADWF plus I/l. Column (2) + Column (3)

(5) Percolation is practiced during wet season which is estimated to be between October 16 through April 14. Percolation water obtained from Column (4)
(6) Irrigation is practiced during dry season which is estimated to be between April 15 and October 15. Irrigation water obtained from Column (4)




Appendix F. Improvements and Timelines for
Scenario 1, Scenario 2 and Scenario 3.
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Appendix F

Scenario 1, 2, and 3 Improvement and Timeline Requirements

Projected average dry weather flows (ADWFs) at buildout at estimated to be approximately
240,000, 275,000, 245,000, and 280,000 gallons per day (gpd) for the Base Scenario and
Scenarios 1, 2, and 3, respectively.

Currently the plant has a rated ADWF capacity of 170,000 gpd. It is recommended that an
additional clarifier and return activated sludge (RAS) pump be installed in the first
improvement phase. This clarifier is recommended for redundancy and to allow the existing
clarifier to be taken out of service for routine maintenance. Based on this approach, the new
clarifier will be 26 ft diameter, with a greater side water depth. This sizing criterion is based on
mirroring the existing clarifier as opposed to providing additional clarification capacity based
on the difference between the projected ADWF at buildout and the current plant capacity. Once
installed, the secondary clarifiers and RAS system will provide adequate capacity through
buildout for all growth scenarios. A same sizing criterion is recommended for the oxidation
ditch. However a second oxidation ditch is not required until the Phase I1l improvements.

Overall, the oxidation ditch and secondary clarifier represent a large portion of the overall
expansion costs. Moreover, the relative difference in ADWFs between the four scenarios is at
most 40,000 gpd, which is relatively small. Based on these considerations, it is expected that
the relative costs for expanding the treatment plant are expected to be similar for all four
growth scenarios. However, as described in the Millwoods alternative analysis, the expansion
timeline will change based on which scenario is implemented.

Table 1 provides a summary of the improvements, estimated costs, and timeline requirements
for all four growth scenarios.

Table 1. Summary of Recommended Timeline and Costs for All Growth Scenarios

Scenario 1 - Existing Scenario 2  Existin Scenario 3 - Existing
Base Scenario Service Area Plus Service Area PIus Avgr Service Area Plus
Millwoods y Millwoods and Avery
Recommended provided
Recommended Not Recommended collgcthn system Not Recommended
expansion is paid for by
Avery commercial area
Phase | Improvements
Timeline Immediately Immediately Immediately Immediately
Improvements See Table 18 See Table 18 See Table 18 See Table 18
Estimated Project Cost $1,170,000 $1,170,000 $1,170,000 $1,170,000
Phase Il Improvements
Timeline 2011 2009 2010 2008
Improvements See Page 40 See Page 40 See Page 40 See Page 40




Estimated Project Cost $865,000 $865,000 $865,000 $865,000
Phase Il Improvements

Timeline2 2020 2014 2019 2014

Improvements See Table 19 See Table 19 See Table 19 See Table 19

Estimated Project Cost $2,380,000 $2,380,000 $2,380,000 $2,380,000

aYear in which expansion is required to be in service.




Appendix G. Responses to Public Comments.
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Purpose

Descripe District’s Planning Efforts

Present Drait Master Plan Results

Collect Comments and Feedback
Prior to Finalizing Plan




Planning Effort Overview

Identify specific improvements
Master Plan ® Regulations
(Arnoeld Sewer System) ® Growth

Facility Age

Develop a basis for managed
upgrade to meet short and
long-term needs

Einanciall Plan

(Drstrici-wide)




Master Plan Components

Recommend Improvem Financial
and Schedule Plan

Compare Alternatives

Evaluate Current Facilities

Assess Regulations

aracterize Current and

Future Elows



Existing Service Area
Scenario 1

Location Contributions

(ESFUSs)
Existing (Current) 638
Infill (Future) 348
Cedar Ridge (Future) 213 G—,
_ Existing and
Total (Buildout) 1,199 Euture

Service Area



Millwoods Addition
Scenario 2

Location Contributions
(ESFUs)
Existing 638
Infill 348
Cedar Ridge 213
Millwoods 177
Total (Buildout) 1,376

Millwoods

—
Existing and
Future
Service Area



Avery Addition
Scenario 3

Location Contributions
(ESFUs)

Existing 638

Infill 348

Cedar Ridge 213 .

J Existing
Avery 83 Service Area
Total (Buildout) 1,282 Plus Avery

Avery



Millwoods and Avery Addition
Scenario 4

Location Contributions
(ESFUs)
Existing 638
Infill 348
. Existing
Cedar Ridge 213 Service Area
Millwoods 177 Plus
Millwoods
Avery 83 and Avery
Total (Buildout) 1,459




Current and Future Flows
Scenario 1

240,000 -
220,000 - Total Combined
200,000 -
180,000 -

Projected 160,000 -

ADWF (gpd) 140,000 -
120,000 -

100,000 -
80,000 -
60,000 -
40,000 -
20,000

O _

Existing (120 =»195 gpd/ESFU)

Cedar Ridge\ Infill\

2020 A
2025 A
2030
2035
2040 A
2045

2000
2005
2010 -
2015 A

Year

2050



Regulatory Considerations

\WDR Adepted

2007 Renew Permit

ApriF1997

Future Changes/ Groundwater Monitoring
Requirements Disinfection By-Products




Facility Evaluation
(accommodate Buildout)

Conveyance
Sy/stem

reatment
Plant

Effluent
Holding

Effluent

Disposal

LS 1, 2, and 3 require additional capacity
(LS 1 scheduled to be replaced)

Various O & M Improvements — 20 years old
® Capacity of most major processes exceeded
in 10 to 15 years

Additional capacity needed only if existing
disposal system is expanded

® Additional capacity not required.
® Recommend existing 40 acre site be set
aside as fail safe.




Immediate Improvements
(within the next 5 years)

Conveyance
System

Treatment
Plant

Effluent
Holding

Effluent

Disposal

Lift Station 1 - replaced as part of
Cedar Ridge Development

O Septage Receiving Improvements
Ability to Optimize Energy Use (DO control)

® Second Clarifier
® Effluent Pumps

None Required

None Required




Capacity Related Improvements
(required by 2017)

Conveyance
System

Lift Stations 2 and 3

Freatment

Plant Expansion of most unit processes

Effluent

Holding Not Required

Effluent
Disposal

Not Required




Preliminary Project Costs

4 000,000 L
$ $2.1 to $3.4 million
$3,500,000 -
$2,500,000 - .
$2,000,000 -
$1.500.000 - $0.7 to $1.1 million
$1000,000 - -
$500,000 -
$0
Immediate Capacity
Improvements Related

Improvements



Obtain and Address District
and Public Camments NeXt

_ Steps
Refine Improvement Costs and
Develop Timelines

Allocate Improvement Costs
(Existing, Infill, and New)

Einal Master Plan Finpallgr(iial
(Eehbruary: 2005) Input
Future Stakeholder Presentations

* Final Master Plan and Preliminary Financial Plan ~ May 2005
= Final Financial Plan ~ June 2005
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Purpose

Present Master Plan Results and
Recommendations

Describe Cost Infermation
IlRput te' Einancial-Vaster Plan

Oveniew: of Response o
Public: Comments




Planning Effort Overview

Identify specific improvements
Master Plan @ Regulations
(Arnoeld Sewer System) ® Growth

® Facility Age

Develop a basis for managed
upgrade to meet short and
long-term needs

Einanciall Plan

(Drstrici-wide)




Master Plan Components

Recommend Improvem Financial
and Schedule Plan

Compare Alternatives

Evaluate Current Facilities

Assess Regulations

aracterize Current and

Future Elows



Existing Service Area
Base Scenario

Location Contributions
(ESFUs)

Existing (Current) 638
Avery (Current) 33
Infill (Future) 348 —

. Existing and
Cedar Ridge (Future) 213 Future

Total 1,232 Service Area




Existing Service Area
Base Scenario

Location Contributions
(ESFUs)
Existing (Current) 638
Avery (Current) 33

h
Existing and
Future
Service Area

Infill (Future

Pelar Ridge (Future)

Total

How was this value determined?
® 1984 Assessment Project: 986 ESFUs
® 2002 + Historic Growth: 638 ESFUs

@ Difference = 348 ESFUs




Millwoods Addition
Scenario 1

Location Contributions

(ESFUs) Millwoods
Base Scenario 1,232
Millwoods 177
Total 1,409 —_—

Existing and
Future
Service Area

Cost Comparison with/without
Millwoods System

Results

@ Continued use of Millwoods system:
35% less than combining with Arnold
Recommendations

_ Continue operating Millwoods as a AN
separate system



Avery Addition
Scenario 2

Location Contributions
(ESFUs)
Base Scenario 1,232
Avery Commercial 22
Total (Buildout) 1,254

Existing
Service Area
Plus Avery

Cost Comparison with/without
Millwoods System

Results

.Negligible impact on cost and timing of
Arnold WWTP improvements

Recommendations
® Allow connection

Improvement Needed %

.Collection system — paid for by Avery
Commercial Area



Millwoods and Avery Addition
Scenario 3

Location Contributions
(ESFUSs)

Base Scenario 1,232

Millwoods 177

Avery 29 Existing

Service Area
Total 1,431 Plus

Millwoods

mm) \Not Recommended and Avery



Current and Future Flows
Base Scenario

240,000 - . |
220,000 | Plant Capacity To\t‘al Combined

200,000 - x
180,000 -

. 160,000 |
Projected ! Existing (120 =195 gqpd/ESFU
ADWF (gpd) 140,000 - x g ( dap )

120,000 -
100,000 -

80,000 1 Cedar Ridge
60,000 -

40,000 - [
20,000 1 ’

0 1 1 1 1 T T

Infill

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Year



Current and Future Flows
Base Scenario and Scenario 2

280,000

260,000 - —
240,000 - Scenario 2

220,000 Base Plus Avery

200,000 -

Projected 180,000 -

ADWF (gpd) 160,000 -
140,000 -

120,000 -
100,000 -
80,000 -
60,000 -
40,000 -
20,000 -
0

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Base Scenario

Year



Facility Evaluation
(accommodate Buildout)

Conveyance
Sy/stem

Freatment
Planit

Effluent
Holding

Effluent

Disposal

LS 1, 2, and 3 require additional capacity
(LS 1 scheduled to be replaced for Cedar Ridge)

® Various O & M Improvements — 20 years old
@ Capacity of most major processes exceeded
in 2018

Additional capacity needed only if existing
disposal system is expanded

@ Develop 25 acres for leachfield and spray field
expansion.

J Remaining 15 acre site to be set aside as fail
safe.




Phase | (Immediate)
Improvements

® Lift Station 1 —to be replaced as part of
Cedar Ridge Development

@ Lift Station 2 — Firm capacity of 350 gpm

Conveyance
Sy/stem

@ Ability to Optimize Energy Use (DO control)
2 Second Clarifier
® Effluent Pumps

reatment
Planit

Effluent None Required

Holding/Disposal

Estimated Project Cost: $1,190,000



Phase Il (Capacity Related) Improvements

Conveyance
Sy/stem

reatment
Planit

Effluent
Holding/Disposal

(Required by 2018)

@ Lift Station 3 — Firm capacity of 350 gpm

2 Expansion of most unit processes

® Leachfield and spray field expansion

Estimated Project Cost: $3,245,000




Other Considerations:
Replacement Costs

Replacement
Cost

Useful Life

$7,004,000

Building

Improvements
other than
Buildings

Machinery &
Equipment




Facility Plan Input

Compliance Costs $760,000

Expansion Costs

$3,675,000

Actual value to be
determined during
Financial MP

% Based on estimated replacement costs of $7.0 million



Next Steps

Develop Draiit and Einal Einancial
Master Plans

Euture Stakeholder Presentations

® Final Master Plan and Preliminary
Financial Plan — Early June 2005

0 Final Financial Plan — Late June 2005
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Arnold Wastewater Sewer Project
As-Built Drawings, 1986
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® DESIGN LOADINGS ® NAILING

SEIMEC: .o mere e Zone 3 1. Nails for structural connections shall be common wire nails
W o o, 0 o 15 psf unless otherwise specified. 2x BLKG.
2. Nail holes shall be subdrilled where necessary to prevent splitting
® ALLOWABLE SOIL BEARING of woeod.
Dead plus live load......... 2,000 psf 3. Except as noted on drawings, nailing shall be as specifi : - > N
Studs to Sills: . ¥ B £FOOE A Jor3T- ""-'52551.:
® GENERAL - (Nailing may be as shown for studs to lower top plate) NAIL "
1. The notes and detailes on this sheet are general. Specific 2 X 6 and smaller ........c000. 2 - Bd toenail each side
information on the drawings differing from these notes shall Double top plates:
apply. Lower plate to stud ........... 2 -16d 246 (FLAT)
2. The Contractor shall verify all dimensions on the job. Upper plate tc lower plate ....... 16d at 18" o.c. staggered wZ-
Corners and intersections ..... 3 -16d EA. END
® FOUNDATIONS Plate laps: ® 2xs ¢
1. The Contractor shall provide the Engineer at least 48 hours §M05 (MINEMIY oo s e e 16d at 9" o©.c. staggered 201‘.3-&
notice following excavation for foundations and prior to the BT it ina e e e e A A A e e e l16d at 24" staggered
placement of formwork, reinforcing steel, or concrete. Joists:
2. Footings shall bear on firm, undisturbed, natural ground or TO BOBEIDUR o ovvnivinivevnsssniena 3 -10d toenai
on engineered fill approved by the Engineer, at the minimum At laps {?2“ minimum) ......... 4 —12;:1 PARPOL IR IR _‘&M o m@m_gp Wl_ NON- SHEATHED mmﬁ/ﬂﬂ MEATH'ED oL ® -~ ZL
depths shown on the drawings. To sides of stud .....c00nuuus +3 =16d
Blocking: ' !zgz:!!ig : : Z ga ﬁ
@ CONCRETE : To joists or rafters, ......... 2 -10d toenails each side CWNEC /
1. Concrete shall be of 4" maximum slump and shall have a minimum each end or 2-16d
compressive strength of 3,000 psi for the construction of the TO 'BERTATIOR. o v o v w0 vosin s am winis s e 2 -10d toknails each side
control buildings and 3,500 psi for the construction of tanks R RTINS (o5 v e e e W ) 24 -10d toenails or 2-16d
and other hydraulic structures. each end
2. The requirements for concrete mixes, placing, testing, and curing Ceiling Strips:
.are contained in the specifications. 1" nominal, each bearing ...... l - Bd straight and 1-3d slant 2
3. The Contractor shall notify the Engineer 48 hours prior to the 2" nominal, each bearing ...... 1l -10d straight and 1-10d4 slant ' :
placement of concrete. Ribbons and ledgers to studs:
4. Horizontal construction joints shall be prepared to expose clean, 2 x 8 and smaller ...... o I 2 =164

12" BLKS @ 2°Oac.

solidly embedded aggregate over the entire joint interface. 2 x 10 and larger ........ PR W
5. Placement of pipes, conduits, or other embedded items in the

concrete shall be in accordance with these drawings.
6. All dimensions shown for location of reinforcing steel are to face

of bar and denote clear coverage. Unless specifically noted other-

wise, concrete coverage shall be 3" where concrete is placed

directly against the ground and 2" where concrete is exposed to the

ground but is placed against forms. Slabs on ground shall have . )
reinforcing at mid-depth unless othegwise noted. : > _ 127 BLkS @ 20 a.c.
® M " PLYWOOD AS OCCURRING Wd-tod EA. BLK
® MASONRY .

1. Masonry units shall be Grade N, fmn%iﬁq, conforming to the require- JOIST wioTH ™"
ments of ASTM-90 and the Uniform Building Code. : ]nr- - > 7w WL Fm,w EWLS

8uP o8 SN,

r— _FRAMING CLIPS (FC)

® CARPENTRY
1. Structural framing shall be Douglas Fir of the grades indicated

or better (WWPA Grading Rules):

2. Mortar shall be Type S, as designated by the Uniform Building Code.
3. Grout shall be coarse grout, as designated by the Uniform Building
Code, and shall develop a minimum compressive strength of 2,000 psi _ . BEAM OR HEADER '
at 28 days. :
4. All masonry unit cells containing reinforcing or other .embedded 3-8 — 3-led F-/6d —o I-/od
items shall be-grout filled following the precedures set forth -
by Section 2415(b) of the 1973 Uniform Building Code.
5. Blocks shall be laid in running bond. (2' C‘;ﬁf = - AUACE AT
ovER 4) w/ i
— Bd @ /12%c. AULL HT
® REINFORCING STEEL )
1. Reinforcing bars #5 & below shall conform to the requirements of ASTM ’
ABGIS, Grode 40, #6 B obove sholl grode 60. . :
2. Welded steel wire fabric shall conform to the requirements of . LL
ASTM AlBS.
3. Bends in reinforcing shall be in accordance with ACI 318-71. o 5
4. All dimensions for location of reinforcing steel are to the
face of the bar and denote clear concrete coverage,
5. Splices in continuous reinforcing shall have laps of 40 bar
diamters minimum in masonry construction and 30 bar diameters
minimum in concrete construction. Except where shown otherwise, - = -
horizontal laps in adjacent bars shall be staggered 5'0" minimum. O. /3" @ x 3" ORIV,
Px SKL LINGS W/ WASHERLS
@ STEEL @ 24" O0C. MN
1. Structural steel shall conform to ASTM A3l6. . i
2. Bolts shall conform to ASTM 307. —
3. Structural steel shall be fabricated and erected in accordance ADERS ARE =0
with the 1970 AISC Specifications. , r H . Hl b3 gf-ﬂl’@ mﬂ
4. Stud bolts shall be connected to steel members with full WIOTH A’m
penetration butt welds. HEADER CEPT /5 25‘ ‘ @””Ecr@”
= G UP TO 4' SPAN NON - BRG. WALL

Beanms and SECINgELS ......:icescosioes Number 2
TICUNAEIR . i el i i o i o et v e R Number 2
Poates and TIDDEER ...:cceesiissiannns Number 1
Studs and Sills
i e o L D P D e L L SR T Stud
R e s e B e Number 3 c

2. Sills on concrete slabs on grade shall be Foundation Grade
Redwood or approved pressure treated Douglas Fir.

3. Plywood shall be of the designated grade and shall meet the
requirements of U.S. Product Standard PS5 1-66. 3

4. Wood structural members shall not be drilled or notched except
as shown or as approved by the Engineer.

5. Framing hardware notaed is Simpson Strong-Tie and shall be installed
with connectors specified for each specific device by the manufac-
ture's catalog number 74HI. Egqual devices approved by the Engineer

may be substituted.

ARLACE 3 SACK MAIS
MINIMUM EMBEDOMENT :

6. Wood sills for bearing and sheathed walls bearing on masonry or
concrete shall be bolted with 5/8" ¢ bolts at 4'0" maximum spacing o BRADE %6 BOoLT—4"
and within 9" of end of each piece. Each piece shall receive at 'y 80T ——4°
least two bolts. NN | ¢ By ——5°
7. Wood plates and nailers on steel beams shall be bolted with 1/2" ¢ . .
- CoNpUIT p8ar— 8 W LAP = 24d IN CONCRETE AND 40d IN MASONRY.

(ALSO APPLIES To BOLTS

bolts or welded studs at 2'B8" maximum spacing. Bolts and welded _

studs shall be staggered for plates and nailers wider than 3-1/2". . NORMAL ELEV BE CAST

Bolt holes in wood or steel shall be 1/16" larger than bolts. : : - | /| PRECTLY NTO

All nuts shall be tightened when placed and retightened prior to :

application of finish or at completion of job.

10. Except where noted otherwise, studs shall be 2x6 at 16" maximum
spacing.

11. Blocking, 2 x width of stud, shall be provided at floor, ceiling,
and roof lines and so that unbraced length of stud does not exceed
10"0".

12. 5Standard cut washers shall be provided under the heads and nuts of
all bolts bearing on wood.

oo
. 8

REINE AS 26 GA. GALV.

\__ MO BYPE (NSIDE
e MM'{H THIS LiVE

NOJE: SEE PLANS FoR LOCATIONS.

| o

_PIPE/FOOTING DETAILS NOTE: SEE ALANS FOR LOCATIONS

RUC TION T (Ed

) M rranm e
f _
b
REVISION | DATE DESCRIPTION o 400
e e SR — ARNOLD WASTEWATER PROJECT ni e as
awscer._48 T RS - TAMOECITY - ANTIOR - AUBURN - SONG STANDARD DETAILS S .
A : | - TA ITY * ANTIOCH - AUBURN - SONORA VERTICAL
BN A2Z e a Fre b~ RCE 23237 WO NO. 439/ O3 SHEETS

FILE NO Z-02\7




PANEL "A" 120/208 V, 4 W, 3¢ 200 AMP BUS SWBD.MTD.
34" C 7O COMPUTOR
p— Pt STRIP ” ) /””E” ST LOAD kwlc/B| €| siv | E|cB |kw| LOAD
i > ! . X - SPARE .3 |eot !y 2 dzo0/z |2.0 |WATER HEATER
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_3 2 ‘ rromMec S EF PumP /HP 1.8 |20f2 ] 5 o i Fm’# SPARE
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- \ ’ e 5§ F PUMP [HP /.8 |30/ ] y 1 E .
: ]E) 87 ’ F / -2 . i T‘* 20/l | .8 | SLUDGE BED LIGHTS
\ Boo-y || ’ ® ® = MAG DRIVE .5 | 20f1| /3¢ “ 120/l | .5 |MICRO PROCESSOR
' 82 A5 |‘] x a4 S 1" H30/2 | /.1 |HroRO PUMP /2 HP
\D : | - ’ 3 Ls[
' ,‘4 fed MOTOR OPERATED PINCH VALVE .8 |20 K"t 20 { 20/3 | .8 |MOTOR OPERATED PINCH VAL VE
?ELE:;,?FME @ } ﬁEFm,"“ ‘ - E - ] HP &/ s ez /AP
I' A 23 al
AZ Wﬂffg Bl fr 4 SPACE 25¢ 26 |20/ | 10 | SLUDGE BED RECEFTACLE GFI
50 - i NOTE £ Bz | couTROL VALVES -TRENCHES | 1o | 20/1 | 27 —¢—%8 |20/ SPARE
VA UG /0 - CONTROL VALVES - TRENCHES 2 | 2ot | 29 430 | 2p/s 8 |CONTROL VALVES -SPRINKLER
© :'r).ﬂ'lfar \ CONTROL VALVES -SPRIMKLER B |2 | 3¢ 32 |20l | .4 |MAG. METER
: » . ’ ‘r J @ TANK LEVEL TRAMSMITTER, .2 | 28/ | 33 < 3¢ | 20/i 2 SLUDGE WASTING
a - | gjfzmmfw A |2 X '@[ ® SPARE 2o | 35 ¢ |20/ | .3 |BuBBLER
& : ) ’.l ALARM PAMNEL S |aofy | 3y 58 | 29// 10 | FLOAT ALARMS (4 EA)
. @ ?E-f.éP#d;.E:ﬁ_ fpi:' % C At ’ INSTRUMENTATION 5 feof | &* 40 |20/t | .5 | SPARE
PA E“‘\_ﬂi, ourcerT ‘: . ‘ 5:%; SPARE 5 |20/ 4:'& 2 |20/ | .5 | spare
@ COM. et d | W J ?h-!?‘T @ B ‘ 4 CHLOR/NATORS g Cpaec LOAD POKW )‘*‘x-)'—* —}— —/00/3
: e _
e | paweld ‘ o/ 1“ - - GENERATOR " Pt
Ma/A| R g _— - NConTROLS
' — I = | o 3
- #
r “~poor TE:'.EME?‘EY\?! Nsee wores 142 3/4"C 70 ComPuTOR )
Laln St S, ety oo wore:
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MI, ME M7, FILTER BLOWERS, CONTROLS
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/ PANEL 'B™ 120/208 vV, 4W, 38 200 AMP BUS SWBD. MTD.
/ o LAB 208 OUTLET 4.0 |02 ]a ,__]7_2 20/i | 1.0 |1AB ERESTROOM LIGHTS
3 4 [ 602|100 | LaB wEATER
RESTROOM € LAB. RECEPTACLES| .5 |29/ | 5 :
RESTROOM HEATER 3.0 |20 74 8 |20/ | 1.0 | LAB. RECEPTACLE
] 9 +——w0 |20/ | .O |CHLORINATION EQUIPMENT
SHOP 208 OUTLET 4.0 |60 I " 22 | 20/, | .4 | cHeorine Room rRecepracies
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L1

LEGEND

OFF LEVEL, BUBBLER PRESSURE SWITCH.

L2 - 1 SET ON LEVEL, BUBBLER PRESSURE SWITCH.
L3 - 2 SETS ON LEVEL, BUBBLER PRESSUER SWITCH.
» FS4 - HIGH WATER ALARM LEVEL, FLOAT SWITCH.
ga,f-ﬁgfv 29 4w oveRuEap PS1 - PRESSURE SWITCH, TYP. , o __ S
' Y W
REOMTS - MST - MOTOR NO. 1 MOISTURE SENSOR, TYP. " @ @
O/LMI - MOTOR NO. 1 OVERLOAD, TYP. — —
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= o 0
l - AR - ALARM RELAY M D A “ @D A
gég;g;‘fan;a 1 . | EXTERIOR WALL MOUNTED M1 - MOTOR NO. 1 CONTACTOR, TYP. @ 3 @
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. 1 PUMP ON DESIGN POINT 275 GPM @ 62 FT
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L1 - OFF LEVEL, BUBBLER PRESSURE SWITCH.

L2 - 1 SET ON LEVEL, BUBBLER PRESSURE SWITCH.
| L3 - 2 SETS ON LEVEL, BUBBLER PRESSUER SWITCH.
120/240V 34, 4 W OVERHEAD FS4 - HIGH WATER ALARM LEVEL, FLOAT SWITCH. oM  OFF
SERVICE, COMPLY W/ FG.EE.
REQOMTS PS1 - PRESSURE SWITCH, TYP. _ S @ @
MS1 - MOTOR NO. 1 MOISTURE SENSOR, TYP. — —1z2
O/LM1 - MOTOR NO. 1 OVERLOAD, TYP.
l TD1 - FIME DELAY RELAY, TYP.
R ; o 0
LIGHTN ING ' 1 AR - ALARM RELAY o A M A
o I EXTERIOR WALL MOUNTED
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METER & MAIN 3] 1 [ 14 5| ;| le
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| | ALT - TIME CLOCK ALTERNATOR. n_ "
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| )Eﬂd}lﬂ b sane o ESSOR, TYP. @ @ ® @
| } ATX1-- AUTOMATIC TRANSFER SWITCH AUXILIARY CONTACT FOR TRANSFER MADE. 1. CONTROL POWER
- ETM - ELAPSED TIME METER. | (7Y ® & & - & (&} 2. WET WELL LEVEL
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N | fes e § OPERATOR CONTROL PANEL 12, e e
| | 3 i ¥ 14. M1 MOISTURE SENSOR
| o N 15. M2 OVERLOAD
| " 4 Ox 16. M2 MOISTURE SENSOR
| | & " 17. GENERATOR FAILED TO START
LPe | | ¥ W 9 18. RESET
) | S bt o5 19. RESET - GEN. ONLY
| e s q X
=
- } w
_____ & s
7 Q
y X e B PHENOLIC NAME PLATES
-] M/ @ MZ ‘.‘? o %%
~J
ONE LINE DIAGRAM ‘
| BUBBLER SYSTEM . PUMP = | . PumprP®2z | FLOAT SWITCH ALARMS | HEATER |
15/1 | ’
H —1—0 o-—-o-"’é—-—-f >-—r—— ® - ——
acr E——— L4 MICRO PROCESSOR/ | —— —ari /8 { } MS2
S0 MMl N 4 RES, RA0/0 /A PUT
crece ! & o Mo, < &7 SIGNALS 7] | E— /9
= | b 3 -
s O] 1 S = . P
i - M2 20 *
;jmurﬁc15 ol Ho L . " R M & <l > % = 8 THERNRS AT ? = 12V GENERATOR
POWER “ (%2 ) S R 7 2/ T~ BATTERY
’ 1’w‘! . 0 > u}"“'( & |-SosMon 22 ANODE
i " MA’HUAL " " gEsEr Y
e |y ALTERNATOR A -
X SWITCH é N> ATx ! 23 ATTACH TOWET WELL
1.:.’.; LIFTING FVYE
s ¢ ? 7 ©)—
w
: L e e il e
X > @ 2 PUMPS ON
S\N 9 26— 2)
o/ @ on | o
N Ril | owmy |  s|  |oemy  |msz| b /0 | | £54 27
§ (L1)ore T Tager T TareT TaesT TardT Tars amzT  Tare T
' g /00W PANEL
HEATER 72 *"IF MOT/
v »*—<a9 — L /3
X WEEDLE VaLvE
Ri ! 6@ @D 14 i | M5~/
R
C’E (] ﬁ*‘l (;E : 5
' N MmoT2
N - - @ & & @ - - g
7

j
CONTROL PANEL TERMINAL STRIP
CONTROL DIAGRAM ALARM_ LEGEND

NOTES: 1. ALL INDICATING LIGHTS SHALL BE

PUSH TO TEST. ART - HIGH WATER ALARM
AR? - M1 OVERLOAD
2. ALL CIRCUITRY SHALL BE WIRED
RELAYS, NOT PROGRAMMABLE 5 - Gy T
ELECTRONIC, EXCEPT AS NOTED ARS - M2 MOISTURE SENSOR

IN THE SPECIFICATIONS. : AR6 - GENERATOR FAILED TO START

AlE 1984

REVISION | DATE | DESCRIPTION

ARNOLD WASTEWATER PROJECT

PUMP STATION NOQ 2
ELECTRICAL DIAGRAMS

m RAYMOND VAIL AND ASSOCIATES
ENGINEERING * PLANNING * SURVEYING

SACRAMENTO, CALIFORNIA 1410 Ethan Way 95825

D-02I17



E — ¥ ”
L T 12-0"N.TS. - |
\ | <4 |[ :f
/ 4 DUNBAR ROAD I'[ | — G"GRAVITY INLET
P4 = = | SCHEDULE A
i
<GS - ELECTRICAL METER —.
- -
R rraptore 7 & MAIN INSTALLED . [ — . 1 s |
AS FPER PG.&E. S~ 2 \ 96 - . W
REQUIREMENTS b NTS. VENT W/EHARCOAL
X FILTER
SEE SHEET NO. 43 N
FOR ELECTRICAL . %
D/AGRAMS - 3 T
N r~——= MZ_| ] -
™ |
"'H | rm
i | | e
o | |
” %4 - | % ; }
IR ok = S | |
PUMP STAT/C?N NO. 3 e “ g | |
i } ; 9 | | ﬂ;fm.v‘ﬂ
258 GAL : WITCH ‘
PROPANE TANK 2 f// / 7’ N S | 1 T i =
= i - E
/ . R/P H%IEJ.OF o = / T N | | L - E F E
2 ?. | FROTECTION ' Q 48 OVERHEAD FLOURECENT—"1 | P W W
389 ~ | / 4 LIGHT FIXTURE, 80 WATTS | | 27 SCHEDULE 40 1f"
L0 "MIN. FROM Q SEE CLEA TG!.?' It // ‘3‘ 3 "BURIED FUEL LINE 4 : | GALY IRONFIPE JUNCTION
ALL STRUCTURES Q&}, THIS & H-*:’f | Q FROM PROPANE TANK _— ||t BOX, TYF |
7 a“ / T ' | BUBBLER 1 :
a\ ¥ o | ! FIPE J r.sr;"'amqu INLET
3B / ® § ? l | | 1 SCHEDULE A
1
22 2K W GENERATOR . || ! et
ﬁﬂ ] |
39 / |
PROVIDE FLEXIBLE DUCTT———— ||
JON FROM
/ : / RADIATOR T0 WALL LOUNVERS EXHALET THRY NALL = ! SEE SHEET NO 42
A0 % AS PER GENERATOR PG, : | FOR BUILDING DETAILS
: RECOMEN, ; —i -
3 / ’ / DATIONS. — _Tl | il
/ ’ ’ b | :“l h L ; .
: e e
/ / _ i \\Jma /4" COPPER LINE UP 6" FRON FLOOR
/ o | §. i B FOR FUTURE USE HITH GATE VALVES ON EACH END
® [ * g '
_ 4" romce~ | | ey
/ MAIN . 0
N I s’ -
/ A / i
/ SCHEDULE A 1
SITE PLAN | PLAN 2% —4r
Il' IDI LA L,
DESIGN CRITERIA - PUMP STA #3 '
— MERCOID SW/|TCH ALUMINUM ACCESS DOOR
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1. MANIFOLD PIPING SHALL BE SCH. 40 WELDED STEEL WITH COAL TAR EPOXY FORCE MAIN DIAMETER 4" :
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5. THE PRESSURE SWITCH SHALL BE EULLY AUTOMATIC MERCURY TYPE SWITCH 3 VALVE BOX STRAND COPPER WIRE - cTIon Box o
WITH INDIVIDUAL ADJUSTMENTS FOR HIGH AND LOW SET POINTS, NEMA 1 R TRAFFIC ATTACH TO CONTROL FOR AIRTIGHT SEAL L
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WASTEWATER PROJECT

SITE CONDITIONS

ARNOLD

1410 Ethan Way 95825

CAMP Z9 &R
(8Oy SCours)
RESERVO/R

RAYMOND VAIL AND ASSOCIATES

w
f
w

Valley View.-*
Drive

Location of all utility easements, parking facilities

Site in relation to total Noss ownership

Location of new landscaping, snow removal

storage areas

F. Mature trees that will be removed or retained

G. Off-structure and On-structure signs
3. A blow-up of the treatment plant site may be found

NOTES
1. Slopes average 15%=-20%

on page 84 of July 1983 Project Report.

4. Exact location & number of leach lines & spray area .
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2. ltem to be determined during the design phase:
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Arnold Wastewater Treatment Facility
Photographs



Armold WWT Oxdation Ditch
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Secondary Clarifier, Filter Feed Pump Pump Station, RAS/WAS Pump Station
Aerobic Digesters in Distance

Secondary Clarifier








