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City of Hesperia WRP
PRELIMINARY DESIGN REPORT

1.0 INTRODUCTION

The Victor Valley Wastewater Reclamation Authority (VWWRA) in collaboration with its
member agencies, City of Hesperia (Hesperia) and Town of Apple Valley (Apple Valley) has
developed a strategic goal of locating subregional Water Reclamation Plants (WRPs) to
augment reclaimed water capabilities. These subregional WRPs will be located in Hesperia
and Apple Valley and these facilities are the focus of this preliminary design effort.

In order to report the results and conclusions of the preliminary design effort, a series of
Design Information Memoranda (DIMs or individually as DIM) were developed. The DIMs,
in their entirety, are included under separate tabs within this Preliminary Design Report
(PDR). The DIMs discussed in this PDR are as follows.

e DIM No. 1A - Design Flows and Loadings

e DIM No. 2A - Plant Hydraulics

e DIM No. 3A - Process Modeling

e DIM No. 4A - Permitting and Effluent Disposal (forthcoming)
e DIM No. 5A - Preliminary Treatment

o DIM No. 6A - Secondary Treatment

e DIM No. 7A - Disinfection

e DIM No. 8A - Reclaimed Water Pump Station

o DIM No. 9A - Residuals Handling and Disposal

e DIM No. 10A - Site Aesthetics

e DIM No. 11A - Electrical Power and Distribution (forthcoming)
e DIM No. 12A - Instrumentation and Controls (forthcoming)

o DIM No. 13A - Site Layout and Constraints

2.0 BACKGROUND

VVWRA has decided to design and construct scalping plants within the overall wastewater
collection system in order to reuse water closer to the end users. The first two scalping
plants to be developed under this overall reuse goal are the Hesperia and Apple Valley
Water Reclamation Plants (WRP or plural as WRPs). The WRPs will serve as scalping
plants in order to deliver a fairly consistent reclaimed water production of 1.0 million gallons
per day (mgd). Both WRPs will be designed for expansion to 2.0 mgd, while the Hesperia
WRP may be expanded in the future up to 4.0 mgd. The Hesperia WRP will be located on
the north side of Mojave Street, just west of Tamarisk Avenue, as shown in Figure ESA-1.
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This PDR focuses on the Hesperia PDR with the Apple Valley PDR and the Hesperia Lift
Station and Force Main under separate covers.

3.0 TREATMENT PROCESS

The overall process selected for this project is the Membrane Bioreactor approach to
treating wastewater and the WRP will be configured as a scalping plant (producing the
design flows at all times) designed to meet the Title 22 requirements for reclaimed water.
The reclaimed water will be delivered to off-site percolation basins and used for on-site
process and site irrigation. The Hesperia WRP will be comprised of the following:

¢ Influent lift station (discussed in a separate PDR).
¢ Influent force main (discussed in a separate PDR).
e Screening - 2 mm rotary drum screens.

e Activated sludge process - biological process with flexibility to meet future nitrogen
regulations of less then 5 mg/L.

¢ Membrane filtration - submerged hollow fiber membrane filtration system.

o Ultraviolet disinfection - using low pressure high output closed vessel technology to
reduce overall energy consumption.

e Reclaimed water pump station - Deliver water for off-site and on-site uses.

o Waste activated sludge - Pumped to downstream section of adjacent collection
system.

e Headworks odor control - In ground non-proprietary biofilter for treating of foul air
from the screening area.

A monolithic type of an arrangement was chosen for this project to encourage common wall
construction and promote a low visual profile. Conceptual architectural elevations are
provided in Figure ESA-3 and sections of the proposed WRP are provided as

Figures ESA-4 and ESA-5. The details of the treatment process are provided in the DIMs
within this PDR.

December 2009 3
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4.0 BASIS OF DESIGN

The proposed Hesperia WRP basis of design is presented in Table ESA.1.

Table ESA.1 Design Criteria

Hesperia WRP
Victor Valley Wastewater Reclamation Authority, California
Design Parameters ‘ Units ‘ Phase 1 Phase 2

FLOW RATES
Design Flow mgd 1.0 2.0
Minimum Flow mgd 0.2 0.2
INFLUENT WASTEWATER QUALITY @
Total BOD

Annual Average mg/L 305 305

Maximum Month mg/L 468 468
Soluble BOD

Annual Average mg/L 130 130

Maximum Month mg/L 200 200
TSS

Annual Average mg/L 355 355

Maximum Month mg/L 577 577
NH;-N

Annual Average mg/L 21 21

Maximum Month mg/L 26 26
TKN

Annual Average mg/L 31 31

Maximum Month mg/L 36 36
Alkalinity

Annual Average mg/L 200 200

Maximum Month mg/L 200 200
Temperature @

Annual Average °C 15 15

Maximum Month °C 15 15
pH 4)

Annual Average -- 7.0 7.0

Maximum Month -- 7.0 7.0

December 2009
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Table ESA.1 Design Criteria
Hesperia WRP

Victor Valley Wastewater Reclamation Authority, California

Design Parameters ‘ Units ‘ Phase 1 ‘ Phase 2
INFLUENT SCREENING
Screens ‘
Type of Screen - Rotary drum, perforated plate
Stage of Screening -- 1 stage
Perforation Diameter mm 2
Screen Capacity, each mgd 2.0
Number of Screens (duty + standby) -- 1+1 1+1
Screenings Washer/Compactor
Type of Washer/Compactor -- Screw press
Number of Washer/Compactor (duty+ - 1+1 1+1
standby)
Type of Headworks Odor Control System - In-ground biofilter
BIOLOGICAL TREATMENT SYSTEM
Biological Basins
Type of Basins -- Single Pass, multiple zones
Number of Parallel Trains -- 2 3
Basin Volume, each Train MG 0.331 0.331
Total Basin Volume MG 0.662 0.993
Side Water Depth ft 17 to 19 ©®
Basin Width ©, each Train ft 20
Zone Lengths ©
Zone 1 - Anoxic ft 20
Zone 2 - Aerobic ft 45
Zone 3 - Aerobic ft 45
Zone 4 - Swing (Aerobic / Anoxic) ft 20
Total Basin Length, each Train ft 130
Aeration System
Type of Diffusers -- Fine bubble, membrane discs
Blower Air Requirement scfm 1,700 4,000
Number of Blowers (Duty + Standby) -- 2+1 4+1
Blower Capacity, each scfm 1,000 1,000
Firm Blower Capacity, total scfm 2,000 4,000
Estimated Discharge Pressure ") psig 9.4 9.4

December 2009
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Table ESA.1 Design Criteria

Hesperia WRP
Victor Valley Wastewater Reclamation Authority, California
Design Parameters Units Phase 1 Phase 2
Feed Forward Pumping
Feed Forward Wet Well Width © ft 20 20
Feed Forward Wet Well Length © ft 40 60
Solids Content % 0.8 (range between 0.7 and 1.0)
Pump Type - Submersible, Centrifugal, Wet
Pit
Pump Motor Control - VFD
Design Flow mgd 5.0 10.0
Number of Pumps (Duty + Standby) - 2+1 3+1
Pump Capacity (Number of Pumps @ gpm 2@ 2,350 gpm 4 @ 2,350
Capacity) 1@ 1,100 gpm gpm
Firm Capacity mgd 5.0 10.2
Total Capacity mgd 8.4 13.5
MEMBRANE FILTRATION SYSTEM
Number of Membrane Trains -- 2 2
Number of Membrane Cassettes per Train - 3 5
Number of Cassette Spaces per Train -- 5 5
Number of Membrane Modules per Cassette © - 42 42
Total Membrane Area, “n” Condition sq ft 85,680 142,800
Total Membrane Area, “n-1” Condition sq ft 42,840 71,400
Design Membrane Flux, “n” Condition gfd 11.7 14.0
Design Flow, “n” Condition mgd 1.0 2.0
Design Flow, “n-1" Condition mgd 0.5 1.0
DISINFECTION SYSTEM
Maximum Total Suspended Solids mg/L 5
Type of UV Reactor - Closed-vessel
Type of UV Lamp - LP/HO or MP
Minimum UV Transmittance % 65
Design Dose mJ/cm? 88
Number of UV Units (duty + standby) © -
LP/HO - 2+1 3+1 or 4+1
MP -- 4+2 8+2
Type of Cleaning - Automatic chemical/mechanical

End of Lamp Life ©

0.80-0.90

December 2009
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Table ESA.1 Design Criteria
Hesperia WRP
Victor Valley Wastewater Reclamation Authority, California

Design Parameters Units Phase 1 Phase 2
Lamp Fouling Factor © - 0.80-0.90
RECLAIMED WATER PUMP STATION
Type of Reclaimed Water Wet Well - Concrete clear well
Type of Reclaimed Water Pump -- Vertical turbine
Pump Capacity, each mgd 1.0 1.0
Number of Reuse Water Pumps (duty + -
standby) 1+1 2+1
Number of Plant Water Pumps (duty + --
standby) 1+1 1+1

Notes:
(1) The sub-regional scalping plant will be designed to produce the design flow at all times.
(2) Values are based on 2007 influent data at the Victor Valley Westside Water Reclamation Plant.

(3) Temperature based on the Westside Water Reclamation Plant Phase Il Process Design
Summary (HDR, March 1998).

(4) Assumed value.

(5) Normal side water depth is 17 ft, with the ability to operate up to 19 ft during periods of flow
equalization.

(6) Inside dimensions

(7) Estimated discharge pressure includes the additional 2 ft of side water depth provided for
potential equalization. At 17 ft of SDW, the estimated discharge pressure is 8.5 psig.

(8) Maximum number of modules per cassette is 48.

(9) Number of units, end of lamp life, and lamp fouling factor depend on type of UV lamp and UV
manufacturers. See DIM-7A for detail.

5.0 PROJECT COSTS AND SCHEDULE

5.1 Project Costs

The level of accuracy for construction cost estimates varies depending on the level of detail
to which the project has been defined. Feasibility studies and master plans represent the
lowest level of accuracy, while pre-bid estimates (based on detailed plans and
specifications) represent the highest level. The American Association of Cost Engineers
International (AACEI) has developed the guidelines in Table 4 for the various types of
estimates.

December 2009 11
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Table ESA.2 AACEI Cost Estimate Classification Matrix for Process Industries

Hesperia WRP
Victor Valley Wastewater Reclamation Authority, California

Primary Characteristic

Secondary Characteristic

Level of Project
Definition

End Usage

Methodology

Expected
Accuracy Range

Preparation
Effort

ANSI AACE Expressed as % of Typical purpose | Typical estimating Typical variation | Typical degree
Standard Estimate complete project of the estimate method in low and of effort relative
Z94.0 Class definition (engineering) high ranges @ to least cost

index of 1@
Order-of- Class 5 0% to 2% Concept Capacity factored, L: -20% to -50% 1
Magnitude screening parametric models, H: +30% to
Estimate — judgment, or +100%
30/+50 analogy
Budget Class 4 1% to 15% Study or Equipment factored, | L:-15% to -30% 2to4
Estimate — feasibility or parametric H: +20% to +50%
15/+30 models
Class 3 10% to 40% Budget, Semi-detailed unit L: -10% to -20% 3to 10
authorization, or | costs with assembly | H: +10% to +30%
control level line items
Definitive Class 2 30% to 70% Control or Detailed unit cost L: -5% to -15% 4to 20
Estimate — bid/tender with forced detailed H: +5% to +20T
5/+15 take-off
Class 1 50% to 100% Check estimate Detailed unit cost L: -3% to -10% 5to 100
or bid/tender | with detailed take-off | H: +3% to +15%
Notes:

(1) The state of process technology and availability of applicable reference cost data affect the range markedly. The +/- value represents typical
percentage variation of actual costs from the cost estimate after application of contingency.

(2) If the cost index value of "1" represents 0.005 percent, then an index value of 100 represents 0.5 percent. Estimate preparation effort is highly
dependent upon the size of the project and the quality of estimating data and tools.

(3) Table reprinted with the permission of the American Association of Cost Engineers International (AACEI).




A preliminary design level (Class 3) opinion of probable construction costs is provided in
this Design Report. The provided costs will be updated at each review submittal stage
during detailed design (i.e., Agency Review, and Final Submittals) to reflect the detailed
development at these design stages.

An adjustment of the total direct and indirect costs to the anticipated mid-point of
construction is also included. The total estimate is based on the Engineering News Record
(ENR) Construction Cost Index (CCl) for the 20-Cities Average, as noted in the estimate.
The adjustment for mid-point of construction is based on an annual inflation rate of 5%
percent compounded to March 2011.

The construction cost summary also includes an engineering contingency of 20 percent of
the total direct cost, as indicated on the cost spreadsheets. Contingencies are specific
provisions for unforeseeable elements of costs within the defined project scope, and are
also included to cover known, but (at this time) undefined requirements for the facilities.
Items such as variations in the project configuration developed during the detailed design
phase, unforeseen site conditions encountered during construction, and reasonable project
changes during construction are part of the contingency.

A summary of the Construction Costs are provided in Table ESA.3. The supporting cost
estimate worksheets are provided at the end of the Executive Summary.

Table ESA.3 Opinion of Probable Construction Costs
Hesperia WRP
Victor Valley Wastewater Reclamation Authority, California

Total Construction Cost "

Project (Millions)
Hesperia WRP $21.6
Hesperia Lift Station & Force Main $3.6

Note:
(1) Total construction cost is escalated to the projected mid-point of construction of March 2011.

December 2009 13
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5.2 Project Schedule

The preliminary project schedule is based upon feedback from VVWRA on the timing of the
project and the anticipated construction duration and is presented in Table ESA.4.

Table ESA.4 Project Schedule

Hesperia WRP
Victor Valley Wastewater Reclamation Authority, California
Activity Duration
Detailed Design " 9 months
Bidding Phase ? 3 months
Construction Phase © 18 months
Environmental Impact Report Schedule ¢ 10 months (March 2010 completion)

Notes:

(1) Detail design starts upon Notice to Proceed.

(2) Bidding phase starts following detail design completion. The time of bidding phase is contingent
upon funding.

(38) Construction starts following bidding phase.
(4) Environmental Impact Report starts in May 2009.

December 2009 14
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City of Hesperia WRP Preliminary Design Report
PRELIMINARY COST ESTIMATE WORKSHEETS
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rginasrs. Working Wanders With Wotar™
PROJECT SUMMARY Estimate Class: 3
Project: VVWRA/Hesperia/Apple Valley - Preliminary Estimate PIC: J Hagstrom
Job #: 8229A.00 PM: A Gilmore
Location: City of Hesperia, CA Date: 11/25/09
Zip Code: 92340 By: Z Liu
Reviewed: TD 20090728
NO. DESCRIPTION TOTAL
01 GENERAL CONDITION $2,590,000
02 INFLUENT LIFT STATION $0
03 SCREENING $4,554,385
04 AERATION BASIN $2,651,450
05 MBR $3,717,186
06 uv $950,700
07 EFF PS $283,268
08 SUPPLEMENTAL FACILITY $54,648
$0
$0
$0
$0
$0
$0
$0
TOTAL DIRECT COST $14,801,637
Contingency 20.0% $2,960,327
Subtotal $17,761,965
General Contractor Overhead, Profit & Risk 10.0% $1,776,196
Subtotal $19,538,161
Escalation to Mid-Point 8.5% $1,654,224
Subtotal $21,192,385
Sales Tax (Based on Apple Valley tax ) 8.8% $927,167
Subtotal $22,119,552
Bid Market Allowance 0.0% $0
TOTAL ESTIMATED CONSTRUCTION COST $22,119,552
Engineering, Legal & Administration Fees 10.0% $2,211,955
Owner's Reserve for Change Orders 5.0% $1,105,978
TOTAL ESTIMATED PROJECT COST $25,437,485
The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our professional opinion of
accurate costs at this time and is subject to change as the project design matures. Carollo Engineers have no control over variances in the cost of
labor, materials, equipment; nor services provided by others, contractor's means and methods of executing the work or of determining prices,
competitive bidding or market conditions, practices or bidding strategies. Carollo Engineers cannot and does not warrant or guarantee that proposals,
bids or actual construction costs will not vary from the costs presented as shown.

fin: Hesperia WRP Preliminary Cost Estimate_Final Xs-PROJECT SUMMARY Page 1 of 1

Printed: 12/10/2009-8:51 AM
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Job #:8229A.00
Location:City of Hesperia, CA

Project:VVWRA/Hesperia/Apple Valley - Preliminary Estimate

Estimate Class:

Capacity:

RECAP MATRIX

Date : November 25, 2009

Connected HP: By: Z Liu
SPEC. DIVISION/ DIV. 01 DIV. 02 DIV. 03 DIV. 04 DIV. 05 DIV. 06 DIV. 07 DIV. 08 DIV. 09 DIV. 10 DIv. 11 DIV. 12 DIV. 13 DIv. 14 DIV. 15 DIV. 16 Div 17 ELEMENT ELEMENT
ELEMENT GEN SITE CONC MSNRY | METALS | WOOD & MOIST |DOORS & | FINISHES | SPECIAL- EQUIP FURN SPECIAL | CONVEY | PLUMBG | ELECT/ INST. % of

DESCRIPTION REQTS WORK Plastics PROTN WDOS TIES CONST & MECH 1& C & CONT TOTALS Total
01 GENERAL CONDITION $1,590,000 $1,000,000 $2,590,000 17.50%|
02 INFLUENT LIFT STATION $0 0.00%
03 SCREENING $30,353  $38,389 $112,144  $30,000 $20,000 $30,000 $770,000 $2,000,000 $554,000 $554,000 $415,500 $4,554,385 30.77%
04 AERATION BASIN $829,383 $70,314  $112,144 $30,000 $20,000 $30,000 $752,390 $150,000 $219,073  $219,073  $219,073 $2,651,450 17.91%
05 MBR $163,261 $115,898 $112,144  $30,000 $20,000  $30,000 $1,908,000 $59,202 $393,440  $491,801  $393,440 $3,717,186 25.11%
06 UV $30,000 $594,000 $59,400 $148,500 $118,800 $950,700 6.42%
07 EFF PS $66,484 $30,000 $120,506 $24,101 $24,101  $18,076 $283,268 1.91%)
08 SUPPLEMENTAL FACILITY $36,432 $5,465 $7,286 $5,465 $54,648 0.37%
Total Direct Cost 1,590,000 1,000,000 1,089,480 224,600 336,432 90,000 0 60,000 150,000 0 4,181,328 0 2,209,202 0 1,255480 1,444,761 1,170,354| $14,801,637
Percent of Total 10.74% 6.76% 7.36% 1.52% 2.27% 0.61% 0.00% 0.41% 1.01% 0.00% 28.25% 0.00% 14.93% 0.00% 8.48% 9.76% 7.91% 100.00%
COMMENTS / NOTES

1. Note that the above costs DO NOT include all of the applicable mark-ups for the total construction or project cost. Refer to the SUMMARY for these values.

fin: Hesperia WRP Preliminary Cost Estimate_Final xis-COST MATRIX
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DETAILED COST ESTIMATE

Project: VVWRA/Hesperia/Apple Valley - Preliminary Estimate
Job #: 8229A.00 Date : 11/25/09
Location: City of Hesperia, CA By: ZLiu
Element: 01 GENERAL CONDITION Reviewed: TD 20090728
SPEC. NO. DESCRIPTION QUANTITY UNIT | UNIT COST SUBTOTAL TOTAL
Division 01 - General Conditions
01000 General Conditions 1.00 LS $1,590,000.00 $1,590,000.00
Total $1,590,000
Division 02 - Site Construction
02000 Site Work 1.00 LS $1,000,000.00 $1,000,000.00
Total $1,000,000
Grand Total $2,590,000

fin: Hesperia WRP Preliminary Cost Estimate_Final.xs-01 GENERAL CONDITION Page 1of 1
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DETAILED COST ESTIMATE

Project: VVWRA/Hesperia/Apple Valley - Preliminary Estimate
Job #: 8229A.00 Date : 11/25/09
Location: City of Hesperia, CA By: ZLiu
Element: 03 SCREENING Reviewed: TD 20090728
SPEC. NO. DESCRIPTION QUANTITY UNIT | UNIT COST SUBTOTAL TOTAL
Division 03 - Concrete
03300 12" Elevated Slab To 20' 66.67 CY $455.27 $30,353
Total $30,353
Division 04 - Masonry
04220 Concrete Block, Split Face 12" 900.00 SF $18.28 $16,452
04220 Concrete Block, Split Face 12" 1,200.00 SF $18.28 $21,936
Total $38,389
Division 05 - Metals
05000 Metal 1.00 LS $100,000.00 $100,000.00
05000 Metal Roofing 1.00 LS $12,144.00 $12,144.00
Total $112,144
Division 06 - Wood and Plastics
06000 Wood and Plastics 1.00 LS $30,000.00 $30,000.00
Total $30,000
Division 08 - Doors and Windows
08000 Doors and Windows 1.00 LS $20,000.00 $20,000.00
Total $20,000
Division 09 - Finishes
09000 Finishes 1.00 LS $30,000.00 $30,000.00
Total $30,000
Division 11 - Equipment
11332 Fine Screens 2.00 EA $256,200.00 $512,400.00
11333 Screenings Washer/Compactor 2.00 EA $128,800.00 $257,600.00
Total $770,000
Division 13 - Special Construction
13329 Biofilter System 1.00 LS $2,000,000.00 $2,000,000.00
Total $2,000,000
Division 15 - Mechanical
15000 Plumbing and Mechanical - IFSN 0.20 Perct $2,770,000.00 $554,000
Total $554,000
Division 16 - Electrical
16000 Electrical 0.20 Perct $2,770,000.00 $554,000.00
Total $554,000
Division 17 - Instrumentation and Controls
17000 Instrumentation and Controls 0.15 Perct $2,770,000.00 $415,500.00
Total $415,500
Grand Total $4,554,385

f/n: Hesperia WRP Preliminary Cost Estimate_Final.xls-03 SCREENING
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DETAILED COST ESTIMATE

Project: VVWRA/Hesperia/Apple Valley - Preliminary Estimate
Job #: 8229A.00 Date : 11/25/09
Location: City of Hesperia, CA By: ZLiu
Element: 04 AERATION BASIN Reviewed: TD 20090728
SPEC. NO. DESCRIPTION QUANTITY UNIT | UNIT COST SUBTOTAL TOTAL
Division 03 - Concrete
03300 12" Flat Non-Formed S.O.G. 316.67 CY $274.38 $86,889
03300 12" Edge Forms, Slab On Grade, Add 190.00 LF $9.68 $1,839
03300 18" Straight Wall >8' High 42222 CY $720.39 $304,163
03300 18" Straight Wall >8' High 133.33 CY $720.39 $96,050
03300 18" Straight Wall >8' High 21111 CY $720.39 $152,081
03300 18" Straight Wall >8' High 188.89 CY $720.39 $136,074
03300 18" Straight Wall >8' High 66.67 CY $720.39 $48,028
03300 12" Flat Non-Formed S.O.G. 1481 CY $274.38 $4,064
03300 12" Edge Forms, Slab On Grade, Add 20.00 LF $9.68 $194
Total $829,383
Division 04 - Masonry
04220 Concrete Block, Split Face 12" 1,740.00 SF $18.28 $31,808
04220 Concrete Block, Split Face 12" 1,740.00 SF $18.28 $31,808
04220 Standard Concrete Block, 12" 390.00 SF $17.17 $6,698
Total $70,314
Division 05 - Metals
05000 Metal 1.00 LS $100,000.00 $100,000.00
05000 Metal Roofing 1.00 LS $12,144.00 $12,144
Total $112,144
Division 06 - Wood and Plastics
06000 Wood and Plastics 1.00 LS $30,000.00 $30,000.00
Total $30,000
Division 08 - Doors and Windows
08000 Doors and Windows 1.00 LS $20,000.00 $20,000.00
Total $20,000
Division 09 - Finishes
09000 Finishes 1.00 LS $30,000.00 $30,000.00
Total $30,000
Division 11 - Equipment
11293 Slide Gate, 36" X 36" 2.00 EA $13,048.23 $26,096
11293 Slide Gate, 48" X 48" 200 EA $16,385.65 $32,771
11312 10Hp Submersible Sump Pump 2.00 EA $22,536.47 $45,073
11312 15Hp Submersible Sump Pump 1.00 EA $32,656.47 $32,656
11312 30Hp Submersible Sump Pump 2.00 EA $42,776.47 $85,553
11317 Submersible Mixers - High Speed 6.00 EA $16,698.00 $100,188.00
11376 Rotary Positive Displacement Blower 4.00 EA $51,600.00 $206,400.00
11378 Membrane Disk Fine Bubble Diffused Aeration System 1.00 LS $223,651.99 $223,651.99
Total $752,390
Division 13 - Special Construction
13000 Aluminum Aeration Basin Cover 1.00 LS $150,000.00 $150,000.00
Total $150,000
Division 15 - Mechanical
15000 Plumbing and Mechanical - AB 0.25 Perct $876,293.62 $219,073.40
Total $219,073
Division 16 - Electrical
16000 Electrical 0.25 Perct $876,293.62 $219,073.40
Total $219,073
Division 17 - Instrumentation and Controls
17000 Instrumentation and Controls 0.25 Perct $876,293.62 $219,073.40
Total $219,073
Grand Total $2,651,451

fin: Hesperia WRP Preliminary Cost Estimate_Final.xls-04 AERATION BASIN
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DETAILED COST ESTIMATE

Project: VVWRA/Hesperia/Apple Valley - Preliminary Estimate
Job #: 8229A.00 Date : 11/25/09
Location: City of Hesperia, CA By: ZLiu
Element: 05 MBR Reviewed: TD 20090728
SPEC. NO. DESCRIPTION QUANTITY UNIT | UNIT COST SUBTOTAL TOTAL
Division 03 - Concrete
03300 12" Flat Non-Formed S.O.G. 74.07 CY $274.38 $20,324
03300 12" Edge Forms, Slab On Grade, Add 50.00 LF $9.68 $484
03300 18" Straight Wall >8' High 53.33 CY $720.39 $38,418
03300 18" Straight Wall >8' High 23.33 CY $720.39 $16,807
03300 18" Straight Wall >8' High 26.67 CY $720.39 $19,213
03300 12" Sloped Slab On Grade (To 30%) 29.63 CY $399.98 $11,851
03300 12" Sloped S.O.G. Edge Forms (To 30%), Add 40.00 LF $10.88 $435
03300 12" Elevated Slab To 20' 74.07 CY $455.27 $33,722
03300 12" Flat Non-Formed S.O.G. 29.63 CY $274.38 $8,130
03300 12" Edge Forms, Slab On Grade, Add 40.00 LF $9.68 $387
03300 12" Elevated Slab To 20' 29.63 CY $455.27 $13,490
Total $163,261
Division 04 - Masonry
04220 Concrete Block, Split Face 12" 1,040.00 SF $18.28 $19,012
04220 Concrete Block, Split Face 12" 280.00 SF $18.28 $5,119
04220 Concrete Block, Split Face 12" 1,560.00 SF $18.28 $28,517
04220 Concrete Block, Split Face 12" 520.00 SF $18.28 $9,506
04220 Concrete Block, Split Face 12" 640.00 SF $18.28 $11,699
04220 Concrete Block, Split Face 12" 1,000.00 SF $18.28 $18,280
04220 Concrete Block, Split Face 12" 1,000.00 SF $18.28 $18,280
04220 Concrete Block, Split Face 12" 300.00 SF $18.28 $5,484
Total $115,897
Division 05 - Metals
05000 Metal 1.00 LS $100,000.00 $100,000.00
05000 Metal Roofing 1.00 LS $12,144.00 $12,144
Total $112,144
Division 06 - Wood and Plastics
06000 Wood and Plastics 1.00 LS $30,000.00 $30,000.00
Total $30,000
Division 08 - Doors and Windows
08000 Doors and Windows 1.00 LS $20,000.00 $20,000.00
Total $20,000
Division 09 - Finishes
09000 Finishes 1.00 LS $30,000.00 $30,000.00
Total $30,000
Division 11 - Equipment
11500 Membrane Equipment System (Loose Ship) 1.00 LS $1,908,000.00 $1,908,000.00
Total $1,908,000
Division 13 - Special Construction
13209 Back Pulse Tank 1.00 LS $59,202.00 $59,202.00
Total $59,202
Division 15 - Mechanical
15000 Plumbing and Mechanical - MBR 0.20 Perct $1,967,202.00 $393,440.40
Total $393,440
Division 16 - Electrical
16000 Electrical 0.25 Perct $1,967,202.00 $491,800.50
Total $491,800
Division 17 - Instrumentation and Controls
17000 Instrumentation and Controls 0.20 Perct $1,967,202.00 $393,440.40
Total $393,440
Grand Total $3,717,186

f/n: Hesperia WRP Preliminary Cost Estimate_Final.xls-05 MBR
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DETAILED COST ESTIMATE

Project: VVWRA/Hesperia/Apple Valley - Preliminary Estimate
Job #: 8229A.00 Date : 11/25/09
Location: City of Hesperia, CA By: ZLiu
Element: 06 UV Reviewed: TD 20090728
SPEC. NO. DESCRIPTION QUANTITY UNIT | UNIT COST SUBTOTAL TOTAL
Division 09 - Finishes
09000 Finishes 1.00 LS $30,000.00 $30,000.00
Total $30,000
Division 11 - Equipment
11287 UV Disinfection System 1.00 LS $594,000.00 $594,000.00
Total $594,000
Division 15 - Mechanical
15000 Plumbing and Mechanical - UV 0.10 Perct  $594,000.00 $59,400.00
Total $59,400
Division 16 - Electrical
16000 Electrical 0.25 Perct  $594,000.00 $148,500.00
Total $148,500
Division 17 - Instrumentation and Controls
17000 Instrumentation and Controls 0.20 Perct  $594,000.00 $118,800.00
Total $118,800
Grand Total $950,700

fin: Hesperia WRP Preliminary Cost Estimate_Final.xis-06 UV
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DETAILED COST ESTIMATE

Project: VVWRA/Hesperia/Apple Valley - Preliminary Estimate
Job #: 8229A.00 Date : 11/25/09
Location: City of Hesperia, CA By: ZLiu
Element: 07 EFF PS Reviewed: TD 20090728
SPEC. NO. DESCRIPTION QUANTITY UNIT | UNIT COST SUBTOTAL TOTAL
Division 03 - Concrete
03300 18" Straight Wall >8' High 68.89 CY $720.39 $49,628
03300 12" Flat Non-Formed S.O.G. 1481 CY $274.38 $4,064
03300 12" Edge Forms, Slab On Grade, Add 40.00 LF $9.68 $387
03300 18" Straight Wall >8' High 17.22 CY $720.39 $12,405
Total $66,484
Division 09 - Finishes
09000 Finishes 1.00 LS $30,000.00 $30,000.00
Total $30,000
Division 11 - Equipment
11312 20Hp Vertical Turbine Pump 2.00 EA $32,656.47 $65,313
11312 10Hp Vertical Turbine Pump 200 EA $27,596.47 $55,193
Total $120,506
Division 15 - Mechanical
15000 Plumbing and Mechanical - EPS 0.20 Perct  $120,505.87 $24,101.17
Total $24,101
Division 16 - Electrical
16000 Electrical 0.20 Perct $120,505.87 $24,101.17
Total $24,101
Division 17 - Instrumentation and Controls
17000 Instrumentation and Controls 0.15 Perct  $120,505.87 $18,075.88
Total $18,076
Grand Total $283,268

fin: Hesperia WRP Preliminary Cost Estimate_Final.xis-07 EFF PS

Page 1of 1

Form Rev: 2008June




nginoers. Woking Wonders Wi Woter™|
DETAILED COST ESTIMATE
Project: VVWRA/Hesperia/Apple Valley - Preliminary Estimate
Job #: 8229A.00 Date : 11/25/09
Location: City of Hesperia, CA By: ZLiu
Element: 08 SUPPLEMENTAL FACILITY Reviewed: TD 20090728
SPEC. NO. DESCRIPTION QUANTITY UNIT | UNIT COST SUBTOTAL TOTAL
Division 11 - Equipment
11242 Bulk Sodium Hypochlorite Pumps 4.00 EA $9,108.00 $36,432.00
Total $36,432
Division 15 - Mechanical
15000 Plumbing and Mechanical - SF 0.15 Perct $36,432.00 $5,464.80
Total $5,465
Division 16 - Electrical
16000 Electrical 0.20 Perct $36,432.00 $7,286.40
Total $7,286
Division 17 - Instrumentation and Controls
17000 Instrumentation and Controls 0.15 Perct $36,432.00 $5,464.80
Total $5,465
Grand Total $54,648

f/n: Hesperia WRP Preliminary Cost Estimate_Final.xis-08 SUPPLEMENTAL FACILITY Page
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Engineers...Working Wonders With Water™ .

HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NoO. 1A
DESIGN FLOWS AND LOADINGS

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

The purpose of this Design Information Memorandum (DIM) No. 1A is to define the design
influent flows and loadings and effluent quality criteria for the Hesperia Water Reclamation Plant
(WRP). The criteria presented in this DIM No. 1A serves as the basis for the design of the
treatment process and facilities of the Hesperia WRP.

DESIGN FLOW QUANTITIES

The Hesperia WRP will be a sub-regional scalping facility to treat a portion of wastewater from
its local collection system. The WRP will be designed to treat plant throughput capacities of

1.0 million gallons per day (mgd) in Phase 1, expandable to 2.0 mgd in Phase 2, and 4.0 mgd at
buildout. No further expansions beyond 4.0 mgd are anticipated at the Hesperia WRP site.

The plant will be designed to produce the design flow at all times. If the flow in the interceptor is
always greater than the design flow, the WRP will bypass flows above the design flows.
However, flow equalization may be required in order to maintain reclaimed water production at
the design flow at times when flows in the interceptor are smaller than the design flow of

1.0 mgd for Phase 1.

Diurnal Flow Analysis

An analysis of the diurnal flow profile for the Hesperia collection system was conducted in order
to evaluate whether the raw wastewater flow in the interceptor would allow a consistent
reclaimed water production flow of 1.0 mgd in Phase 1, and evaluate the need for flow
equalization in the treatment process trains.

Two scenarios were considered in the analysis of the diurnal flows for the Hesperia WRP. The
first scenario was based on an average day flow of 2.3 mgd, which is the predicted average day
flow at plant startup in the year 2012 as reported in the City of Hesperia Wastewater Master Plan
(Carollo Engineers, 2008). The second scenario was based on an average day flow of 1.0 mgd,
based on historical and anecdotal information, and represents the minimum influent average day
flow at which an average reclaimed water production of 1.0 mgd can be maintained.

The diurnal flow profile for this analysis was estimated by averaging normalized flow profiles at
different points in the Hesperia collection system. The normalized flow profiles were based on a
flow monitoring study performed as part of the City of Hesperia Wastewater Master Plan
(Carollo Engineers, 2008). The average normalized diurnal profile was used to generate diurnal
flow profiles for the two scenarios described above, at 1.0 mgd and at 2.3 mgd average day
flows.

pw://Carollo/Documents/Client/CAVVWRA/8229A00/Deliverables/DIM_01A (Final) 1A-1



DIM-1A - Design Flows and Loadings
Hesperia Water Reclamation Plant
December 2009

Diurnal profiles are presented in Figure 1A.1. For the two scenarios evaluated, there are periods
of the day when the flow in the interceptor would be less than the design flow of 1.0 mgd in
Phase 1. Equalization volume and pumping capacity need to be provided in order to
consistently produce the required reclaimed water flow of 1.0 mgd under Phase 1. At an
average day flow of 2.3 mgd, the estimated equalization volume required is 9,241 gallons. At an
average day flow of 1.0 mgd, the estimated equalization volume required is 144,740 gallons.
Equalization strategies are discussed further in DIM No. 6A, and the implications on influent
pumping are discussed in DIM No. 1C.

INFLUENT FLOW CHARACTERISTICS

The influent wastewater quality characteristics define the constituent loadings to the Hesperia
WRP. The influent wastewater design criteria characteristics include total biochemical oxygen
demand (BOD), soluble BOD, total suspended solids (TSS), ammonium-nitrogen (NH4-N), total
kjeldahl nitrogen (TKN), alkalinity, and temperature.

Review of Existing Wastewater Quality Data

Wastewater quality data was received for review and analysis. Wastewater samples are
regularly collected at the Hesperia Metering Station. The sampling point is located at the point
of discharge to the VVWRA interceptor going to the Westside WRP. Therefore, the data is
inclusive of all contributions (domestic, commercial, industrial) in each City.

Daily composite samples at the Metering Station are collected once every month, and analyzed
for various constituents including Chemical Oxygen Demand (COD), Biochemical Oxygen
Demand (BOD), Total Suspended Solids (TSS), and ammonia (NH3-N), among others. Data
between July 2005 and August 2009 was made available for analysis.

Appendix 1A includes a detailed summary of the historical data reviewed for this analysis,
including basic statistics and charts for the different constituents relevant for the design of the
wastewater treatment process.

A summary of wastewater quality design criteria for the Westside WRP was also received for
analysis. The design wastewater characteristics for the Westside WRP are based on 2007 plant
data, and include annual average day and maximum month average day constituent
concentrations.

Table 1A.1 shows a comparison between the average constituent concentrations for the
Westside WRP and Hesperia Metering Station. COD, BOD, and TSS average concentrations
for Hesperia are based on data between July 2005 and August 2009. Ammonia averages for
Hesperia are based on data between September 2007 and August 2009. Ammonia values
between July 2005 and September 2006 were not used in the calculation of the averages
because the values are believed to be overestimated due to inaccuracies of the chemical
analysis method used during that timeframe, based on discussions with VVWRA laboratory
staff. After close review of the data, ammonia values between October 2006 and August 2007
were also excluded from the overall averages, due to the marked difference between values
before and after August 2007.

Constituent concentrations at Hesperia are higher than the wastewater characteristics at the
Westside WRP. Reasons for these differences are attributed to the relatively higher
contributions of commercial and industrial discharges in Hesperia.

pw://Carollo/Documents/Client/CAVVWRA/8229A00/Deliverables/DIM_01A (Final) 1A-2



DIM-1A - Design Flows and Loadings
Hesperia Water Reclamation Plant
December 2009

Based on the most recent wastewater master plan (Carollo Engineers, July 2008), Hesperia's
commercial and industrial flows for 2005 were 34 percent of the total flow. However, the area
tributary to the specific Hesperia WRP site includes a higher commercial/industrial contribution
than the entire City. This is due to a commercial/industrial corridor located along the freeway
(I-15). Based on information in the wastewater master plan, the commercial/industrial flow
contribution for the proposed WRP’s service area is approximately 50 percent.

BOD concentrations are trending down for Hesperia. However, it should be noted that the
specific tributary area for the proposed WRP location includes a higher commercial/industrial
contribution than what is reflected in the historical data reviewed herein. TSS and ammonia are
also trending up over time.

Table 1A.1 Comparison of Average Influent Wastewater Quality Characteristics
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Constituent Unit Westside WRP @ Hesperia®
Total COD mg/L - 990
Total BOD mg/L 305 461
Soluble BOD mg/L 130 -

TSS mg/L 355 439
NH3-N @ mg/L 21 29.3
TKN mg/L 31 -
Alkalinity mg/L 200 -
Temperature °C 15 - 28 -
Notes:

(1) Values are based on 2007 influent data at the Victor Valley Westside WRP.

(2) Values based on 2005 — 2009 historical data at the Hesperia Metering Station. One sample per month
is reported.

(3) Values based on historical data between September 2007 and August 2009.
(4) Temperature based on the Westside WRP Phase Ill Process Design Summary (HDR, March 2008).

Design Influent Wastewater Characteristics

Table 1A.2 summarizes the design wastewater characteristics for the Hesperia WRP. The
proposed design influent wastewater characteristics are based on the historical wastewater
quality information for Hesperia, discussed in the previous section.

The Hesperia WRP is designed as a scalping facility, and a maximum month flow (hydraulic)
peaking factor has not been considered in the design. However, constituent loadings are
expected to vary throughout the year. Increased constituent loadings result in maximum month
loading conditions, which are further referred to as MMADF conditions throughout this report.

The maximum month load peaking factors for BOD, TSS, and TKN are 1.5, 1.5, and 1.3,
respectively. The design maximum month peaking factors for constituent concentrations are
based on the wastewater quality criteria used at the Westside WRP. Because only one sample
per month is reported for the Hesperia Metering Station, a maximum month peaking factor could
not be calculated from the historical data.

pw://Carollo/Documents/Client/CAVVWRA/8229A00/Deliverables/DIM_01A (Final) 1A-3




DIM-1A - Design Flows and Loadings
Hesperia Water Reclamation Plant
December 2009

It is recommended that once the Hesperia WRP is constructed and operating, regular influent
sampling be conducted to verify the design values, and to establish a long-term history of
influent wastewater characteristics for future expansions.

Table 1A.2  Design Influent Wastewater Quality Characteristics
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Constituent Unit Annual Average Maximum Month®
Total COD mg/L 990 1,485
Total BOD mg/L 461 691
Soluble BOD @ mg/L 198 297
TSS mg/L 439 659
NH;-N mg/L 29.3 38.1
TKN® mg/L 43.3 56.3
Alkalinity mg/L 200 200
Temperature ® °C 15 15
pH ® - 7.0 7.0
Notes:

(1) Maximum month peaking factors of 1.5 (BOD, COD, TSS) and 1.3 (TKN, NH,4-N) based on 2007
influent data at the Victor Valley Westside WRP.

(2) Soluble BOD fraction of 43% based on 2007 influent data at the Victor Valley Westside WRP.

(3) TKN based on ammonia to TKN ratio for the 2007 influent data at the Victor Valley Westside WRP.
(4) Based on 2007 influent data at the Victor Valley Westside WRP.

(5) Temperature based on the Westside WRP Phase Ill Process Design Summary (HDR, March 1998).

EFFLUENT QUALITY GOALS

Anticipated effluent quality are based on VVWRA Request for Proposal Attachment A - Effluent
Limitations and Discharge Specifications, California Department of Public Health Title 22 Code
of Regulations, Water Recycling Criteria, and August 5, 2008 Draft Regulation for Groundwater
Recharge Reuse. Table 1A.3 lists effluent quality criteria based on different regulations, along
with the recommended effluent quality design criteria.

Table 1A.3 Reclaimed Water Quality Standards and Recommended Design Criteria
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

VVWRA RFP | Title 22 Water | Draft Regulation for | Recommended
Attachment A Recycling Groundwater Effluent Design
Parameter Effluent Limit Criteria Recharge Reuse Criteria
pH 6.5-8.5 - - 6.5-8.5
BODs (mg/L) - -
Avg. Monthly 10 10
Avg. Weekly 15 15
Max. Daily 30 30
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DIM-1A - Design Flows and Loadings
Hesperia Water Reclamation Plant
December 2009

Table 1A.3 Reclaimed Water Quality Standards and Recommended Design Criteria
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

VVWRA RFP | Title 22 Water | Draft Regulation for | Recommended
Attachment A Recycling Groundwater Effluent Design
Parameter Effluent Limit Criteria Recharge Reuse Criteria
TSS (mg/L) -- --
Avg. Monthly 10 10
Avg. Weekly 15 15
Max. Daily 30 30
Total N (mg/L) - -- 5 8/4W
Turbidity (NTU) - -
24-hr 5% of 0.2 0.2
time sample
max.
Any time max. 0.5 0.5
Total Coliform -- --
(CFU/100 mL)
7-day median 2.2 2.2
max.
30-day one 23 23
sample max.
Single sample 240 240
max. any time
Note:

(1) Biological process will be designed to treat to a goal of 8 mg/L, with the flexibility to meet future end
use limits at a goal of 4 mg/L (80 percent of maximum limits of 10 and 5 mg/L, respectively).

SUMMARY AND RECOMMENDATIONS

It is recommended that influent wastewater quality values based on historical data at the
Hesperia Metering Station be used to design the facilities of the Hesperia WRP. Once the WRP
is constructed and operating, it is recommended that regular influent sampling be conducted to
verify the design values, and establish values for future expansions.

The recommended effluent quality goals comply with applicable regulations for water reuse in
California. We recommend designing the biological treatment system to initially comply with a
maximum Total Nitrogen (TN) limit of 10 mg/L, with provisions to meet a TN limit of 5 mg/L with
minimal process modifications. Using a recommended 20 percent safety factor, the biological
process will be designed to 80 percent of the maximum limits, resulting in a near-term effluent
design criteria of 8 mg/L, with provisions to meet 4 mg/L in the future with minimal process
modifications.
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Victor Valley Water Reclamation Authority
Hesperia and Apple Valley Scalping WRPs
Project No: 8229A.00

Hesperia

Wastewater Characteristics from VVWRA Metering Station
All samples are 24 hr. composite samples unless noted otherwise.

Parameter pH NH3-N BOD TSS TDS COD  Conductivity  Zinc COD/BOD
Date mg/L mg/L mg/L mg/L mg/L uS/cm ug/L
07/26/05 7.18 50 538 408 419 1223 2.27
08/09/05 7.37 45 383 353 278 855 2.23
09/20/05 7.28 51.9 457 440 332 1189 2.60
10/04/05 7.11 51.2 508 432 471 937 1.84
11/01/05 7.4 48.5 441 487 508 1137 2.58
12/13/05 7.41 53.3 644 476 314 1168 1.81
01/10/06 7.27 51 496 331 357 943 1.90
02/07/06 7.33 53.9 599 358 535 1071 1.79
03/07/06 7.24 55.8 910 506 346 1516 1.67
04/11/06 7.26 54.8 636 393 382 1129 1.78
05/09/06 7.06 52.1 420 283 455 790 1.88
06/13/06 7.15 42.9 462 278 547 907 1.96
07/11/06 7.04 45.6 730 337 234 1132 1.55
08/08/06 7.23 40.6 448 306 338 820 1.83
09/12/06 7.18 49 501 331 490 895 1.79
10/10/06 7.11 18.1 466 276 461 823 1.77
11/07/06 7.05 21 325 326 373 953 2.93
12/12/06 7.36 22.1 395 436 367 845 2.14
01/09/07 7.39 21.2 377 530 385 746 1.98
02/06/07 7.38 195 462 348 384 773 1.67
03/13/07 7.21 21 533 560 490 1053 1.98
04/10/07 7.29 24.4 372 412 420 789 2.12
05/07/07 7.27 23.7 526 348 424 1003 191
06/18/07 7.33 195 329 248 424 780 2.37
07/16/07 7.47 17 278 264 494 647 2.33
08/13/07 7.43 18.8 254 102 510 575 2.26
09/17/07 7.4 28.2 466 594 394 1221 2.62
10/22/07 7.45 29.7 494 530 542 1030 2.09
11/12/07 7.28 29.9 420 616 788 1138 2.71
12/10/07 7.39 28.2 320 320 430 786 2.46
01/14/08 7.43 26.5 334 618 524 949 732 2.84
02/11/08 7.38 28.7 304 332 546 806 734 2.65
03/10/08 7.26 30.9 437 532 500 1050 731 2.40
04/07/08 7.21 30.9 549 626 362 1162 728 2.12
05/05/08 7.29 28.4 543 806 404 1508 697 2.78
06/09/08 7.3 26.8 499 540 408 1097 690 2.20
07/14/08 7.38 28.1 517 712 318 1158 709 2.24
08/11/08 7.3 26.8 465 416 444 872 675 1.88
09/08/08 7.4 26.2 234 282 326 599 669 2.56
10/13/08 7.3 24 430 400 380 1075 655 2.50
11/17/08 7.26 29 587 746 400 1339 697 2.28
12/08/08 7.26 275 601 820 380 1299 695 2.16
01/05/09 7.21 30.3 521 650 368 1334 754 2.56
02/02/09 7.28 28 457 432 406 1008 753 2.21
03/09/09 7.1 29.4 646 646 360 1368 703 2.12
04/13/09 7.19 314 152 62 370 440 703 2.89
05/04/09 7.11 34.6 618 860 510 1480 739 290 2.39
06/01/09 7.28 30.3 254 254 332 589 710 2.32
07/13/09 7.3 27.9 248 192 400 544 692 2.19

08/10/09 7.24 42 453 418 698 940 813 2.08



Victor Valley Water Reclamation Authority
Hesperia and Apple Valley Scalping WRPs

Project No: 8229A.00

Hesperia

Wastewater Characteristics from VVWRA Metering Station

All samples are 24 hr. composite samples unless noted otherwise.

Parameter pH
Date
2005-2009 Analysis
Count 50
Average 7.28
Median 7.28
Std Dev 0.11
Percentile 0.85
7.40

PF (for reference)

Yearly Averages

2005 7.29
2006 7.19
2007 7.36
2008 7.31
2009 7.21

Sep-07toAug-09

NH3-N
mg/L

50
335
29.2
11.8
0.85
50.7
1.73

50.0
42.2
23.4
27.8
31.7

29.3

BOD
mg/L

50
461
462
138

0.85
595
1.29

495
532
403
458
419

TSS
mg/L

50
439
414
177

0.85
623
151

433
347
406
569
439

TDS
mg/L

50
427
405

99

0.85
510
1.26

387
407
474
416
431

COoD
mg/L

50
990
978
254

0.85
1,222
1.25

1085
985
878

1076
963

Conductivity
uS/cm

20
714
706

36

0.85
741
1.05

701
733

Zinc
Mg/L

290
290

0.85

290
1.00

290

COD/BOD

50
2.20
2.20
0.35
0.85
2.59

2.22
1.91
2.21
2.38
2.35
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NO. 2A
PLANT HYDRAULICS

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

The Design Information Memorandum (DIM) No. 2A defines the background information and
assumptions made for the development of hydraulic profile of the Hesperia Water Reclamation
Plant (WRP). The purpose of DIM-2A is to present the preliminary hydraulic profile developed for
the Hesperia WRP.

HYDRAULIC PROFILE

A preliminary hydraulic profile was developed for the Hesperia WRP and is shown in

Figure 2A.1. Since the WRP is designed as a scalping plant with design capacity of 1.0 mgd in
Phase 1 expandable to 2.0 mgd in Phase 2 and 4.0 mgd in Phase 3, the hydraulic profile
presents water surface elevations for all phases. The key components of the basis for
developing the Hesperia WRP hydraulic profile include the following:

e The ground elevation at the Hesperia WRP site varies from approximately 3,335 feet to
3,343 feet above mean sea level. Assume the finished grade of the proposed plant is at
3,343 feet.

e The existing influent sewer will enter a proposed new lift station wet well (Hesperia Raw
Sewage Lift Station). The influent pumps will lift the raw sewage to a water surface
elevation of approximately 7 feet above finished grade of the proposed Headworks
Building. Raw sewage will flow by gravity through the fine screening units.

¢ From headworks, the screened influent will flow by gravity through the biological
treatment process to the membrane bioreactor (MBR) feed pumps wet well. The mixed
liquor will be pumped via MBR feed-forward pumps to the membrane basins. From the
MBR basins, permeate will be pumped through the closed-vessel UV disinfection system
to the reclaimed water pump station. The return activated sludge (RAS) will flow by
gravity back to the biological treatment basins.

o Disinfected reclaimed water will be pumped by the reclaimed water pumps to both an off-
site reuse system and on-site plant water system.

e Hydraulic profile was developed for Phase 1 (1.0 mgd), Phase 2 (2.0 mgd) and Phase 3
(4.0 mgd), under the condition of all trains (biological and MBR basins) in service. To
represent the possible maximum water surface elevation in the treatment basins under
future operation condition, a hydraulic profile was developed for Phase 3 maximum flow
capacity of 3.5 mgd (see DIM-6A for plant capacity design redundancy), under one train
(biological and MBR basin) out-of-service condition.

pw://Carollo/Documents/Client/ CAIVVWRA/8229A00/Deliverables/DIM_02A (Final) 2A-1
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NoO. 3A
PROCESS MODELING

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

The Design Information Memorandum No. 1A (DIM No. 1A) defined the design influent flows
and loadings and effluent quality criteria for the Hesperia Water Reclamation Plant (WRP), as
well as the extent of future plant expansions at the Hesperia WRP site. The purpose of this DIM
No. 3A is to present the results of the computerized process model simulations used to design
the secondary treatment system for the Hesperia WRP.

PROCESS DESIGN

Figure 3A.1 presents the proposed process flow schematic for the Hesperia WRP. The liquid
stream process consists of influent pumping, fine screening, potential future grit removal,
activated sludge process, filtration via a membrane bioreactor (MBR) system, ultraviolet (UV)
disinfection, and reclaimed water storage and pumping. Waste activated sludge will be pumped
to the collection system for treatment at the Westside Water Reclamation Plant (WRP). Detailed
descriptions and design criteria for each unit process are included in other DIMs as part of this
project. The process design for the activated sludge and MBR system is presented herein.

The main objective of the biological treatment system is to reduce the concentrations of
biochemical oxygen demand (BOD), total suspended solids (TSS), and total nitrogen (TN) in the
raw wastewater. To achieve such reductions, the Hesperia WRP will utilize a suspended
growth, activated sludge system followed by a membrane bioreactor (MBR) to achieve solids-
liquid separation.

The activated sludge system is designed to perform nitrification and denitrification in order to
achieve effluent TN concentrations below the target limits presented in DIM No. 1A. An initial TN
target limit of 8 mg/L (maximum limit of 10 mg/L) was assumed for the design of the secondary
treatment system. However, the activated sludge basins were designed with provisions to meet
a future TN target limit of 4 mg/L (maximum limit of 5 mg/L) with relatively minor process
adjustments.

Process Design for a TN Limit of 10 mg/L

The proposed process to meet a target TN limit of 8 mg/L is the Modified Ludzack-Ettinger
(MLE) process coupled with MBR. The MLE process combines an anoxic zone with an aerobic
zone in a common basin structure (biological treatment basins). Baffle walls are provided to
help with zone separation, in order to minimize short-circuiting and back-mixing. The MLE
process also includes a nitrate return, typically via internal mixed liquor recycle from the end of
the aeration zone back to the start of the anoxic zone. In an MLE process coupled with MBR,
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the return activated sludge (RAS) from the MBR basins also functions as a nitrate return due to
the high RAS flow rates required for the operation of the MBR system. Biological treatment in
the proposed MLE process includes the following steps:

e Screened wastewater first enters the anoxic zone, where it is mixed with the RAS stream
coming from the MBR basins. The combination of wastewater and RAS under anoxic
conditions (nitrate, but no dissolved oxygen) promotes denitrification, where
microorganisms in the mixed liquor will use nitrate (instead of oxygen) to metabolize the
organic material in the wastewater, thereby converting nitrates to nitrogen gas, which is
released to the atmosphere.

e In the aerobic zone, influent ammonia is converted to nitrate by nitrifying
microorganisms. Carbon oxidation of the waste stream also occurs under aerobic
conditions.

e Conversions under aerobic conditions continue in the MBR basins, as aeration is
supplied in these basins to control membrane fouling. Membranes provide solids-liquid
separation of the mixed liquor, combining clarification and filtration in one treatment step.
The RAS return flow from the MBR basins back to the head of the biological treatment
process controls the concentration of microorganisms in the activated sludge system, as
well as the amount of nitrates returned for denitrification.

The availability of adequate, readily biodegradable carbon is crucial to the denitrification
process. Based on the influent wastewater characteristics identified in DIM No. 1A, the average
and maximum month BOD:TKN ratios of 10.6:1 and 12.3:1 are considered within a “very good”
range of BOD:TKN ratios suitable for a typical MLE process configuration without the need for
supplemental carbon addition.

Process Design for a TN Limit of 5 mg/L

The proposed process to meet a target TN limit of 4 mg/L is a four-stage Bardenpho process.
This configuration is achieved by modifying the proposed MLE process, retrofitting a post-anoxic
zone and an internal mixed liquor recycle stream in the basins proposed to comply with a TN
limit of 10 mg/L. The post-anoxic zone is achieved through the inclusion of an aerobic or anoxic
“swing” zone located at the end of the biological process basins. The internal mixed liquor
recycle is achieved by the addition of pumps to return mixed liquor from the end of the last
aerated zone back to the start of the first anoxic zone. Biological treatment in a four-stage
Bardenpho process includes the following steps:

e The first anoxic zone receives screened wastewater, RAS from the MBR basins, and
nitrified mixed liquor recycled from the end of the aerated zones in the biological process
treatment basins. The nitrates returned in the mixed liquor recycle and RAS are
denitrified under anoxic conditions. Influent organic matter provides the carbon and
energy source for denitrification (conversion of nitrate to nitrogen gas).

e The aerobic zones in the biological process treatment basins provide aerated treatment
to achieve nitrification (conversion of ammonia to nitrate) and further reduction of BOD.

e The post-anoxic zone provides additional denitrification using endogenous carbon
source (cell material) and nitrates generated in the preceding aerobic zones.

¢ The MBR basins provide the last aerobic stage of the Bardenpho process. Intermittent
aeration is provided for air scouring the membranes, which creates an aerobic
environment. Membranes provide solids-liquid separation of the mixed liquor, combining
clarification and filtration in one treatment step. The RAS return flow from the MBR
basins back to the head of the biological treatment process controls the concentration of
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microorganisms in the activated sludge system, as well as a significant portion of the
nitrates returned for denitrification in the first anoxic zone.

The integration of a post-anoxic zone between the primary aerobic zones and the aerated MBR
basins, coupled with a mixed liquor recycle, is an effective yet cost-effective process strategy to
reliably achieve low TN limits.

PROCESS MODELING

Sizing of the biological treatment basins was optimized through the use of process modeling
tools including Biotran and BioWin. Biotran is a computer model developed by Carollo for
wastewater treatment plant process evaluations. BioWin is a commercially available process
modeling software program for the analysis and evaluation of wastewater treatment processes.
These programs utilize mass balances, and biological and physical models, to simulate the
interactions between the different processes in a wastewater treatment facility. The model is
used in conjunction with the wastewater characteristics and design criteria to establish
treatment capacities for the different processes, and predict the characteristics of the treated
effluent. The models also generate projections for biosolids production, oxygen usage, etc., that
can be used to size auxiliary facilities (i.e., blowers, pumps, etc.).

Modeling Scenarios

The biological treatment basins are sized for mass loadings of the different wastewater
constituents (BOD, TSS, TKN, etc.) in the plant influent. While the capacity of biological
treatment basins is commonly referred to in terms of hydraulic flow (million gallons per day), the
capacity is really determined by the constituent loadings (pounds per day). Therefore, the two
design conditions considered in sizing the biological treatment basins are the annual average
day (AADF) loadings, and the maximum month average day (MMADF) loadings.

The biological process basins were sized to meet the following criteria, based on standard
practice for biological treatment basins redundancy:

e Basins sized to treat the design flow at annual average day constituent loadings with
one basin out-of-service.

e Basins sized to treat the design flow at maximum month average day constituent
loadings with all basins in service.

e Basins sized to achieve an initial target TN concentration of 8 mg/L, and a future target
TN concentration of 4 mg/L under both AADF and MMADF loadings. The initial TN
permitted limit is anticipated to be 10 mg/L, with the possibility of a future TN limit of
5 mgl/L.

e Basins sized for a modular expansion between Phase 1, Phase 2, and buildout.

Process Modeling Results

Sizing of the biological process basins is driven by the wastewater loadings at maximum month

average day loading conditions. The basin design incorporates sufficient swing zones to provide
flexibility to adapt to future changes in influent wastewater characteristics and future regulations
requiring lower effluent TN concentrations.

In order to achieve the anticipated future TN limit of 5 mg/L, a second internal mixed liquor
recycle (IMLR) loop is required. In order to provide adequate flexibility for the potential future
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lower TN limit without excessive capital expenditures under Phase 1, the basins will be
designed such that the second set of IMLR pumps can be efficiently added in the future.

Figure 3A.2 presents the BioWin schematic of the process configuration to meet a TN limit of 10
mg/L. Table 3A.1 presents a summary of the process model simulation results for the secondary
treatment process, operated to meet a TN limit of 10 mg/L. Two biological process basins are
proposed for Phase 1, with a third basin added in Phase 2, each basin with a total volume of
0.381 million gallons (MG) without counting the volume in the MBR feed forward pump wet well.
Two MBR basins are considered in Phase 1, with addition of membrane cassettes under Phase
2. A more detailed description of the basins is included in DIM No. 6A.

Figure 3A.2 BioWin Process Model Flow Schematic for TN Limit of 10 mg/L
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Table 3A.1  Biological Treatment System Design Criteria for TN Limit of 10 mg/L
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Phase 1 Phase 2 Buildout

Parameter Unit (1.0 mgd) | (2.0 mgd) | (4.0 mgd)

AERATION BASINS
Type of Basins - Single Pass, multiple zones
Number of Parallel Trains - 2 | 3 ‘ 6
Basin Side Water Depth ft 17
Basin Width ®, each ft 20
Zone Lengths — (Operation) @

Zone A — Anoxic ft 10 (Anoxic)

Zone B — Swing ft 10 (Aerobic)

Zone C — Aerobic ft 55 (Aerobic)

Zone D — Aerobic ft 55 (Aerobic)

Zone E — Swing ft 20 (Aerobic)

Total Basin Length ft 150
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Table 3A.1

Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Biological Treatment System Design Criteria for TN Limit of 10 mg/L

Phase 1 Phase 2 Buildout
Parameter Unit (2.0 mgd) | (2.0 mgd) | (4.0 mgd)
Basin Volume, each MG 0.381
Total Basin Volume MG 0763 | 1144 | 2289
Anoxic Fraction of Total Volume - 0.067
Aerobic Fraction of Total Volume - 0.933
MLSS Concentration in Biological Basins mg/L 8,000
MLSS Concentration in MBR Basins mg/L 10,000
Feed Forward Flow mgd 5.0 10.0 20.0
RAS Return Flow mgd 4.0 8.0 16.0
Internal Mixed Liquor Return Flow mgd - - -
Total Solids Retention Time
MMADF, all basins in service days 11.6 7.9 7.9
AADF, all basins in service days 19.4 13.1 13.1
AADF, one basin out-of-service days 9.0 8.2 10.6
Aerobic Solids Retention Time
MMADF, all basins in service days 10.9 7.4 7.4
AADF, all basins in service days 18.2 12.3 12.3
AADF, one basin out-of-service days 8.4 7.6 9.9
EFFLUENT NITROGEN
Effluent Nitrogen, MMADF all basins in service
Ammonia Nitrogen (NH4-N) mg/L 0.25 0.27 0.27
Nitrate-Nitrogen (NO3-N) mg/L 3.88 3.10 3.10
Nitrite Nitrogen (NO»-N) mg/L 0.05 0.08 0.08
Organic Nitrogen mg/L 2.61 2.58 2.57
Total Nitrogen (TN) mg/L 6.79 6.03 6.04
Effluent Nitrogen, AADF all basins in service
Ammonia Nitrogen (NH4-N) mg/L 0.18 0.18 0.18
Nitrate-Nitrogen (NO3-N) mg/L 4.16 3.74 3.74
Nitrite Nitrogen (NO2-N) mg/L 0.04 0.04 0.04
Organic Nitrogen mg/L 2.21 2.21 2.21
Total Nitrogen (TN) mg/L 6.58 6.18 6.18
Effluent Nitrogen, AADF one basin 0.0.s.
Ammonia Nitrogen (NH4-N) mg/L 0.18 0.21 0.19
pw://Carollo/Documents/Client/CAVVWRA/8229A00/Deliverables/DIM_03A (Final) 3A-5
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Table 3A.1  Biological Treatment System Design Criteria for TN Limit of 10 mg/L

Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Phase 1 Phase 2 Buildout
Parameter Unit (2.0 mgd) | (2.0 mgd) | (4.0 mgd)
Nitrate-Nitrogen (NOs-N) mg/L 3.30 3.14 3.49
Nitrite Nitrogen (NO»-N) mg/L 0.04 0.06 0.04
Organic Nitrogen mg/L 2.23 2.23 2.21
Total Nitrogen (TN) mg/L 5.76 5.64 5.93
AERATION
Oxygen Demand @ ppd 6,700 12,900 25,700
Estimated Blower Air Requirement @ scfm 3,200 7,200 14,400
WASTE ACTIVATED SLUDGE
Daily Solids at Max. Month Loading ppd 4,800 10,200 20,300
Daily Solids at Avg. Day Loading ppd 2,800 6,100 12,100
Notes:

(1) Inside dimensions.
(2) At maximum month average day loadings.
(3) Includes peak day peaking factor of 1.3 over MMADF.

Figure 3A.3 presents the BioWin schematic of the process configuration to meet a TN limit of 5
mg/L. Table 3A.2 presents a summary of the process model simulation results for the secondary
treatment process, operated to meet a TN limit of 5 mg/L. The differences with the process
configuration for a TN limit of 10 mg/L are the operation of the second swing zone under anoxic

conditions, and the addition of a second internal mixed liquor recycle loop.

Figure 3A.3 BioWin Process Model Flow Schematic for TN Limit of 5 mg/L
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Table 3A.2

Biological Treatment System Design Criteria for TN Limit of 5 mg/L

Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Phase 1 Phase 2 Buildout
Parameter Unit (2.0 mgd) | (2.0 mgd) | (4.0 mgd)

AERATION BASINS
Type of Basins - Single Pass, multiple zones
Number of Parallel Trains - 2 ‘ 3 ‘ 6
Basin Side Water Depth ft 17
Basin Width ™, each fit 20
Zone Lengths — (Operation) @

Zone A — Anoxic ft 10 (Anoxic)

Zone B — Swing ft 10 (Aerobic)

Zone C — Aerobic ft 55 (Aerobic)

Zone D — Aerobic ft 55 (Aerobic)

Zone E — Swing ft 20 (Anoxic)

Total Basin Length ft 150
Basin Volume, each MG 0.381
Total Basin Volume MG 0763 | 1144 | 2.289
Anoxic Fraction of Total Volume - 0.20
Aerobic Fraction of Total Volume - 0.80
MLSS Concentration in Biological Basins mg/L 8,000 8,000 @ AADF

9,000 @ MMADF
MLSS Concentration in MBR Basins mg/L 10,000 10,000 @ AADF
11,000 @ MMADF

Feed Forward Flow mgd 5.0 10.0 20.0
RAS Return Flow mgd 4.0 8.0 16.0
Internal Mixed Liquor Return Flow mgd 2.0 4.0 8.0
(Zone D to Zone A)
Total Solids Retention Time

MMADF, all basins in service days 115 8.8 8.8

AADF, all basins in service days 18.8 12.8 12.8

AADF, one basin out-of-service days 9.0 8.1 10.5
Aerobic Solids Retention Time

MMADF, all basins in service days 9.4 7.1 7.1

AADF, all basins in service days 15.2 10.4 10.4

AADF, one basin out-of-service days 7.4 6.5 8.5
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Table 3A.2

Biological Treatment System Design Criteria for TN Limit of 5 mg/L

Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Phase 1 Phase 2 Buildout
Parameter Unit (2.0 mgd) | (2.0 mgd) | (4.0 mgd)
EFFLUENT NITROGEN
Effluent Nitrogen, MMADF all basins in service
Ammonia Nitrogen (NH4-N) mg/L 0.56 0.86 0.85
Nitrate-Nitrogen (NO3-N) mg/L 0.36 0.14 0.15
Nitrite Nitrogen (NO-N) mg/L 0.08 0.08 0.08
Organic Nitrogen mg/L 2.50 2.39 2.40
Total Nitrogen (TN) mg/L 3.51 3.47 3.47
Effluent Nitrogen, AADF all basins in service
Ammonia Nitrogen (NH4-N) mg/L 0.40 0.57 0.57
Nitrate-Nitrogen (NO3z-N) mg/L 0.99 0.64 0.64
Nitrite Nitrogen (NO2-N) mg/L 0.08 0.08 0.08
Organic Nitrogen mg/L 2.05 1.98 1.98
Total Nitrogen (TN) mg/L 3.52 3.27 3.27
Effluent Nitrogen, AADF one basin 0.0.s.
Ammonia Nitrogen (NH4-N) mg/L 0.40 0.66 0.58
Nitrate-Nitrogen (NOs-N) mg/L 0.62 0.32 0.51
Nitrite Nitrogen (NO»-N) mg/L 0.08 0.09 0.08
Organic Nitrogen mg/L 2.18 2.01 1.99
Total Nitrogen (TN) mg/L 3.20 3.09 3.17
AERATION
Oxygen Demand @ ppd 6,200 12,200 24,300
Estimated Blower Air Requirement @ scfm 3,000 6,900 13,800
WASTE ACTIVATED SLUDGE
Daily Solids at Max. Month Loading ppd 4,800 10,100 20,000
Daily Solids at Avg. Day Loading ppd 2,900 6,200 12,400
Notes:
(1) Inside dimensions.
(2) At maximum month average day loadings.
(3) Includes peak day peaking factor of 1.3 over MMADF-.
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SUMMARY AND RECOMMENDATIONS

The recommended redundancy for the aeration basins should allow the plant to reliably meet
the effluent quality goals with one biological treatment basin out-of-service when treating annual
average day loadings, and meet the same goals when treating maximum month average day
loadings with all basins in service.

The recommended MLE process design for the biological treatment process can achieve
compliance with a maximum TN limit of 10 mg/L. The recommended basin design allows the
inclusion of the necessary provisions to readily accommodate a post-anoxic zone and internal

mixed liquor return pumping, in order to achieve compliance with a potential future TN limit of
5 mg/L.
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NoO. 4A
PERMITTING AND EFFLUENT DISPOSAL

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Pump Station and Force Mains
Client: Victor Valley Wastewater Reclamation Authority Date: December 2009

INTRODUCTION

This Design Information Memorandum (DIM) No. 4A describes the regulatory framework and
permitting requirements for the proposed Hesperia Water Reclamation Plant (WRP) effluent
disposal options. Disposal options include waste disposal with percolation ponds, indirect
groundwater recharge, direct groundwater recharge, and incidental groundwater recharge.

DEFINITION OF TERMS

e Reclaimed water — water that, as a result of treatment of domestic wastewater, is
suitable for direct beneficial use or a controlled use that would not otherwise occur
(Title 22).

e Recycled water — “water that, as a result of treatment of waste, is suitable for direct
beneficial use or a controlled use that would not otherwise occur.” The act of reclaiming
and using water, otherwise wasted, for beneficial purposes. Synonymous with
“wastewater reclamation and reuse”. Water recycling includes the process of treating
wastewater, storing and distributing the recovered water, and the actual use of the
reclaimed water.

e Wastewater reclamation — the treatment or processing of wastewater to make it
reusable, normally in accordance with regulations established by the California
Department of Public Health (CDPH) and the California Regional Water Quality Control
Boards (RWQCB).

e Water reuse — the intentional or deliberate beneficial use of treated wastewater.

— Direct non-potable water reuse — the use of recycled water where there is a direct
link from the treatment system to the reuse application, such as landscape irrigation
or other application via a dual distribution system or separate dedicated conveyance
line.

— Direct beneficial use (Title 22 term and definition) — use of recycled water that has
been transported from the point of production to the point of use without an
intervening discharge to waters of the State.

— Indirect reuse — mixing, dilution and dispersion of recycled water by discharge to an
impoundment, receiving water or groundwater aquifer prior to reuse, such as in
groundwater recharge. Indirect reuse does not normally constitute planned (or
deliberate) reuse.

— Unplanned (or incidental) reuse — diversion/extraction from a surface water body
or groundwater basin downstream of a treated wastewater discharge. An accepted
practice throughout the world for centuries. Example: riverbed or percolation pond
recharge of an underlying groundwater aquifer with a blend of runoff, natural flows
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and treated wastewater, which in turn, is withdrawn by down-gradient users for
domestic or industrial water supplies. In the Mojave Basin, nearly all wastewater
effluent is incidentally recycled in this manner.

— Direct potable water reuse — deliberate/planned/intentional use of highly treated
recycled water to augment drinking water supplies, i.e. incorporation of recycled
water into a potable water supply system, without relinquishing control over the
resource (e.g., Occoquan Reservoir, Virginia).

— Indirect potable water reuse — addition of an intermediate step in the hydrologic
cycle whereby recycled water is mixed with surface or groundwater sources prior to
drinking water treatment (e.g., Orange County Water District Project).

— Non-potable water reuse — all water use applications other than drinking water
supplies; the dominant mode of wastewater reuse throughout the world.

e Intentional (artificial) groundwater recharge — augmentation of the natural movement
of surface water into underground formations either directly (e.g., injection well) or
indirectly (e.g., percolation basin or infiltration gallery).

— Direct artificial groundwater recharge — water introduced into an aquifer via
injection wells.

— Indirect artificial groundwater recharge — spreading surface water on land so that
it infiltrates through vadose zone (the unsaturated layer above the water table) down
to the aquifer; methods include over-irrigation, construction basins, or making
artificial changes to natural conditions (e.g., modifying a stream channel such as the
Santa Ana River).

e Incidental (unintentional) groundwater recharge — the unplanned or indirect
infiltration of water to an aquifer from agricultural or landscape irrigation or discharge to
a stream or river (e.g., Mojave River).

REGULATORY FRAMEWORK

The overall regulatory framework associated with wastewater reclamation and water reuse is
described below. The framework is organized into three levels: federal, state, and local.

Federal

State of California recycled water regulations are influenced by federal regulatory policies and
guidelines. The three federal agencies most involved in water management issues are the U.S.
Environmental Protection Agency (USEPA), U.S. Army Corps of Engineers (USACOE) and U.S.
Bureau of Reclamation (USBOR). The USEPA is responsible for administration of the Clean
Water Act, provides National Pollutant Discharge Elimination System (NPDES) oversight,
guidelines, and has advisory roles for reclamation and reuse issues. The USACOE is
responsible for wetlands protection, enhancement and development using recycled water. The
USBOR is responsible for water resource management improvement programs, which include
identification and investigation of water reclamation and reuse opportunities in the western U.S.
The USBOR also patrticipates in the construction of identified regional water recycling projects
and development of water conservation programs involving reuse.
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State

The regulatory burden for wastewater reclamation and water reuse in the U.S. rests primarily
with states. Regulation of water recycling in California is the responsibility of two agencies, the
State Water Resources Control Board (SWRCB) and the California Department of Public Health
(CDPH). Waste discharge requirements (WDR) are issued to treated wastewater dischargers by
one of nine Regional Water Quality Control Boards (RWQCB). WDR can be used in conjunction
with NPDES permits or water recycling requirements (WRR). WDR/WRR permits include water
guality and public health protections that incorporate standards found in Title 22 (Water
Recycling Criteria) of the California Code of Regulations. A single discharger may necessitate
both NPDES and WRR permits to cover seasonal or continuous disposal of a portion of the
effluent and water recycling of the other portion.

State recycled water use regulations can be adapted for specific applications and revised for
new users. The CDPH has the authority and responsibility to establish health-related standards
for production and use of recycled water. The California Water Code provides for the nine
RWQCB to establish water quality control plans, which are developed to protect both surface
water and groundwater, and to prescribe and enforce WRR (in conjunction with CDPH). The
RWQCB has the regulatory responsibility for water recycling projects and programs in whose
jurisdiction the wastewater reclamation plant and/or use sites are located.

The legal context of recycled water regulations in California involves overlapping public health,
water quality, water conservation, and water rights issues. Water recycling in California is
accomplished with the involvement of numerous entities at all levels of government and, in
some cases, investor-owned utilities. Water supply and wastewater districts are primarily
responsible for the planning, design, and implementation of local recycled water projects.

WDR/NPDES Permits

As previously stated, WDR can be used in conjunction with NPDES permits. The NPDES
program developed by USEPA is a permitting program related to wastewater discharge under
the Clean Water Act (CWA). Under this program, any facility discharging pollutants from any
point source (including man-made conveyance structures such as a pipe or ditch) into waters of
the U.S. must obtain a permit. The primary purpose of the program is to ensure that surface
water discharge protects the water quality standards and anticipated and designated uses of
those waters. The federal NPDES program has been delegated to California and is
administered by the RWQCB; however, NPDES permits must receive federal review.

The NPDES permits are provided here for information only. NPDES permit will not be pursued
for this project.

WDR/WRR Permits

The RWQCB may prescribe WDR and WRR where recycled water is used, or proposed to be
used, if it determines it is necessary to protect public health, safety, or welfare (Water

Code S.13523). WDR/WRR permits are not part of the NPDES program and do not receive
federal review. Where recycled water criteria have been established by CDPH, no person or
entity may either reclaim wastewater or use it until the RWQCB has either issued WRR or
waived the necessity for such requirements (Water Code S.13524). This issuance of WRR is
done in consultation with CDPH and with consideration of their recommendations.
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Master Permits

The RWQCB historically issued permits with WDR for producers of recycled water (agencies)
and permits with WRR for end-users. For reasons of efficiency, economy, and control, a “master
permit” was developed to bring recycled water production, distribution and use under one
regulatory document, typically issued to the agency that produces the recycled water. A single
retail water purveying agency (with its own treatment plant) that produces and distributes
recycled water to its own customers can be issued a master permit with resulting regulatory
benefits.

Water Rights

Water rights are legally defined as the right to use water, which is different than ownership. A
state typically retains ownership of water within its boundaries, and water rights laws govern the
rights of government and private entities to use such water for recreation, irrigation and other
activities. Water rights laws are of particular interest to recycled water projects because they
can either promote or restrain water reuse depending on how the state views the use and return
of recycled water. California law explicitly states that recycled water, where available and
economically justified, must be used in lieu of potable water for meeting non-potable needs.

Most water rights issues are decided according to state law. However, in some cases, federal
law may also impact planning of water reuse projects. This typically occurs when the project
affects more than one state, region, or protected Native American tribe. The federal government
may also claim jurisdiction in disputes between states regarding allocation of limited water
supplies.

Local

Federal and state laws, regulations and policies do not prescribe requirements for
implementation of water reuse programs and water recycling projects at the local level. Federal
and state regulations generally acknowledge the importance of local program flexibility
necessary to manage recycled water as a water resource. Local programs have the flexibility as
well as broad authority needed to protect the health, welfare, and safety of their customers.

METHODS OF DISPOSAL

The primary reuse option is to supply recycled water to end-users for agriculture and landscape
irrigation. This will require a recycled water program, which includes a Recycled Water Master
Permit, establishment of an Ordinance, end-user letters of commitment, construction of a
recycled water distribution system, and a site conversion program. The alternative disposal
options described below provide for disposal of treated wastewater when distribution to end-
users is not available. The selected disposal method will be relied upon during the interim
period after the Hesperia WRP is constructed and when the recycled water program is
established. Table 4A.1 summarizes the disposal methods described below and their respective
permitting requirements.

An additional scenario becomes available after the recycled water program is established.
Design of the recycled water distribution system should account for seasonal variations in
recycled water demand and provide for storage to offset both diurnal and seasonal variations. A
storage system that is sized to account for potential use scenarios could allow for no disposal of
recycled water.
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Table 4A.1  Agencies Involved in the Permitting of Recycled Water Reuse and Effluent
Disposal
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

ltem RWQCB | CDPH | DOFG | Federal @
Waste Disposal (Percolation Ponds) X
Indirect Groundwater Recharge (Percolation Ponds) X X
Direct Groundwater Recharge (Injection Wells) X X
Incidental Groundwater Recharge (Mojave River) X X X

Note:

(1) Federal involvement will vary based on the disposal option, but may include federal review of NPDES
and NEPA documentation (USEPA), U.S. Fish and Wildlife Service, and U.S. Army Corps of
Engineers.

Waste Disposal (Percolation Ponds)

Disposal of treated wastewater to percolation ponds can be accomplished by identifying
percolation as a treatment process for waste disposal. This characterization would require
coordination with the RWQCB and a permit (WDR).

The RWQCB have recently become more concerned with the impacts of using percolation
ponds for waste disposal on the groundwater table. They have begun imposing stricter
discharge standards in WDR, including requirements for nutrient removal and restrictions on
disinfection by-products. The requirements are likely to be similar to recent permit revisions
issued to the VVWRA Westside WRP and other inland utilities. More stringent water quality
requirements would entail more advanced treatment processes and more involved monitoring.

The conceptual sizing of percolation ponds for the Hesperia WRP is approximately 16 acres
and provides approximately 12 acres of usable land for percolation. Based on percolation rates
established for other sites of similar soil characteristics (sandy solil), it is estimated that
approximately 1 acre of percolation area will be required for the proposed 1 mgd treatment
plant. See Figure 4A.1 for the proposed conceptual location and an example pond layout to
maximize land use. In addition, percolation could be achieved at the WRP work site as an
option in short term.

Indirect Groundwater Recharge (Percolation Ponds)

Use of percolation ponds for indirect (artificial) groundwater recharge would require coordination
with the RWQCB with consultation from CDPH. Approval from the RWQCB would entail water
guality requirements based on spreading area operations, soil characteristics, hydrogeology,
residence time, and distance from nearest withdrawal point. It would likely require advanced
treatment of tertiary effluent (such as reverse osmosis, RO), potential supplementation of
injected water with potable water, environmental permitting and monitoring, and an
environmental impact report (CEQA documentation).
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There may be water rights issues associated with groundwater recharge if it is determined that
recharge of the aquifer will impact the quantity or quality of the established users of the aquifer.
The potential impacts of mitigating water rights considerations would need to be evaluated
further.

Direct Groundwater Recharge (Injection Wells)

Direct groundwater recharge through the use of injection wells provide the advantage of
reduced land area requirements, but impose more stringent water quality requirements.
Approval and water quality requirements for indirect groundwater recharge typically assume a
credit for the soil “barrier” between the percolation pond and the aquifer. Injections wells
eliminate this credit, resulting in requirements for more advanced treatment and more stringent
parameter compliance in addition to more complicated monitoring.

Incidental Groundwater Recharge (Mojave River)

The permitting requirements for direct discharge to the Mojave River would likely be similar to
the requirements imposed on the Westside WRP. This option will require coordination with the
RWQCB for an NPDES permit with review, consultation and input from USEPA and the
Department of Fish and Game (DOFG). In addition, there may be water rights issues related to
adding a new flow to the Mojave River, because it may impact the quantity or quality of
established users.

CONCLUSIONS AND RECOMMENDATIONS

The permitting requirements for each alternative present unique challenges. Table 4A.1
provides a summary of the alternative disposal options when direct non-potable reuse is not
available; they include disposal through percolation ponds, indirect groundwater recharge, direct
groundwater recharge through injection wells, and incidental groundwater recharge (discharge
to Mojave River). Given the permitting requirements for each option, waste disposal through
percolation ponds appears to offer the greatest benefit. The increasing concern over the impact
of waste disposal through percolation ponds will likely increase the water quality requirements
and should be considered in the planning and design of the proposed treatment plant. The
actual acreage required for the percolation ponds will be determined once the necessary
geotechnical and hydrogeological investigation for the proposed disposal site is complete.
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NO. 5A
PRELIMINARY TREATMENT

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

Raw wastewater from the influent pump station must be screened prior to entering the biological
treatment process to remove items such as rags, fibers, and other large debris.

The Hesperia WRP will be equipped with membrane bioreactor (MBR) technology and therefore
pre-membrane fine screening will be required to protect the membranes from damage by debris
and to optimize membrane performance. The purpose of this DIM-5A is to summarize the
proposed preliminary treatment requirements of the Hesperia WRP.

PROCESS EQUIPMENT

Influent Screening

A wide variety of coarse and fine screens is available for preliminary treatment depending on
the degree of removal desired. Coarse screens generally have openings greater than 1/2 inch,
and allow more rags and solids to pass through. Fine screens have openings less than 1/2 inch
and generally remove a greater degree of smaller debris. Screening options typically used for
wastewater pretreatment include in-channel screens, traveling band screens, and internally fed
rotating drum screens.

Based on the recommendation of potential MBR manufacturer (GE/Zenon), the pre-membrane
screening should be fine screen, typically internally fed rotating drum type. The fine screening
should be equipped with perforated plate style drum screen (in lieu of a wedge wire and other
configuration) to better screen the stringy or fibrous material that could collect in the MBR
basins. These fibers could ultimately tangle around membrane fibers, affecting the operation of
the system and the life span of membranes.

Based upon the information presented and decisions made at the June 11, 2009 Technical
Workshop, a single stage 2-mm micro screen approach will be used. Two units (one operating,
on standby) will be provided for Phase 1 (1.0 mgd) and Phase 2 (2.0 mgd).

Screenings Washer/Compactor

The screenings captured in the fine screens contain putrescible organic matters. Therefore, a
screenings washer/compactor will be provided for each drum screen unit to break up and
remove the organic matter in the screenings, and compress and dewater the washed screening
prior to discharge to a dumpster. A screw type washer/compactor will be provided for washing
and dewatering screen solids removed by the screens. Screenings wash water will be
discharged to a drain for return back into the biological process.
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Headworks Odor Control System

The influent screening equipment and screening dumpsters will be housed in a building. Foul air
will be withdrawn and routed to an odor control facility. Typical odor control options include
chemical scrubber, carbon absorber, and biofilter. Two technologies are proposed for the
proposed Headworks Building odor control system:

¢ Low-profile wet chemical scrubber
e In-ground biofilter

Low-Profile Wet Chemical Scrubber

Wet chemical scrubbing relies on transferring vapor phase odorants from foul air to scrubbing
solutions via absorption and chemical oxidation. Wet chemical scrubbers are capable of
handling large air flow rates and high intensity odor, and are typically used at wastewater
treatment plants. They can be single or multi-stage systems that use absorption and oxidation to
remove air contaminants.

The advantages of wet chemical scrubber odor control include removal of high odor
concentrations and air flows, as well as removal of a wide variety of odor-causing compounds.
The disadvantages of this method include high chemical and power consumption, high
maintenance costs, and potential for chlorinated compounds and bleach odor emission.

In-Ground Biofilter

Biofilter bed consists of natural media (soil, compost, peat, or mixture of variety materials) with
indigenous microorganisms that can grow on the media surface and metabolize odorous
compounds absorbed/adsorbed from the gas stream. Biofilter uses absorption/adsorption and
biooxidation mechanisms to remove odorants from foul air. Biofilters can be modular or
in-ground type, and are typically used for low to moderate odor air volumes.

The advantages of biofilter odor control include degradation of odor compounds, low energy
requirements, and no chemical addition. The main disadvantage of using biofilters is the large
land area for installation and the requirement of maintenance of media for moisture content.

Based on discussions with VVWRA representatives, an in-ground biofilter will be provided for
the Headworks Building odor control at the Hesperia WRP. In-ground biofilters consist of a
network of perforated lateral piping within a layer of drain rock, covered with a screening
material and overlaid by a layer of porous filter media. The soil biofilter is usually equipped with
an irrigation system to keep the bed moist, and a drainage system to remove any accumulated
moisture. Foul air will pass through soil beds. Moistened soil provides contact surfaces for
microbial reactions to oxidize odorants.

Based on the preliminary Headworks Building size, assuming loading rate of 2.7 cubic feet per
minute per square foot (cfm/sf) of soil bed area, the preliminary in-ground biofilter size will
require a land area of approximately 35 feet x 35 feet for Phase 1 (1.0 mgd) and Phase 2

(2.0 mgd).

PROCESS LAYOUT

The influent screens, screenings washer/compactors and dumpsters will be located in the upper
level of the proposed Headworks Building. Preliminary headworks layout and sections are
presented in Figures 5A.1 and 5A.2.
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SUMMARY AND RECOMMENDATIONS

The preliminary treatment at the Hesperia WRP will consist of the following components:

e Two 2-mm rotary drum screens. To reduce long-term capital costs of expanding the
WRP from 1.0 mgd to 2.0 mgd, it is proposed to install 2.0 mgd screens, rather than
1.0 mgd screens.

e One screenings washer/compactor will be provided for each screen.
e In-ground biofilter for Headworks Building odor control.

The recommended influent screening design criteria for the Hesperia WRP is summarized in
Table 5A.1.

Table 5A.1 Influent Screening Recommended Design Criteria
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Parameters Phase 1 (1 mgd) | Phase 2 (2 mgd) Buildout (4 mgd)
Screen Type Rotary drum, perforated plate
Stage of Screening 1 stage
Perforation Diameter, mm 2
Screen Capacity, mgd, each 2.0
Number of Screens 2 (1 duty; 1 standby) 3 (2 duty; 1 standby)
Number of Washer/Compactors 2 (1 duty; 1 standby) 3 (2 duty; 1 standby)
Type of Washer/Compactors Screw type
Type of Odor Control In-ground biofilter

Grit removal is not provided in the preliminary design for Phase 1, other than what will be
removed via the fine screening processes. Provisions for future grit removal (i.e. physical space
on the plant as well as sufficient hydraulic head in the plant hydraulic profile) will be provided.
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NO. 6A
SECONDARY TREATMENT AND MEMBRANE FILTRATION

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

The biological treatment process is designed to remove biodegradable organic matter,
suspended solids, and nutrients from the screened influent wastewater flow. Many different
biological wastewater treatment technologies exist, and they represent a wide range of potential
effluent quality, operational complexity, and capital cost.

As requested in the Request for Proposal (RFP) for this project, secondary/tertiary treatment at
the Hesperia Water Reclamation Plant (WRP) will consist of an activated sludge process for
biochemical oxygen demand (BOD) reduction and nutrient removal, coupled with membrane
bioreactor (MBR) technology for solids-liquid separation. Design flows are 1.0 million gallons
per day (mgd) for Phase 1, 2.0 mgd for Phase 2, and 4.0 mgd for buildout. Process modeling
results for the proposed design are presented in DIM No. 3A, and include the basis of design for
the secondary treatment process. This DIM No. 6A presents the process description and design
criteria for the secondary treatment and membrane filtration facilities at the Hesperia WRP.

PROCESS DESCRIPTION

The MBR process was selected by VVWRA for the new Hesperia WRP. The MBR process
combines the biological treatment process with membrane filtration to achieve secondary
treatment and advanced filtration. This MBR configuration replaces the function of secondary
clarifiers and granular media or cloth disk filtration in a conventional wastewater treatment
process.

The biological nutrient removal (BNR) process is a critical component of the overall treatment
system. As described in DIM No. 3A, a Modified Ludzack-Ettinger (MLE) process coupled with
a MBR system is recommended to achieve a Total Nitrogen (TN) limit of 10 milligrams per liter
(mg/L). The biological treatment process basins for the Hesperia WRP also are designed to
accommodate a four-stage Bardenpho configuration with relatively minor modifications, in order
to comply with a potential future TN limit of 5 mg/L.

The purpose of membrane filtration at the Hesperia WRP is to remove suspended solids in the
mixed liquor from the biological treatment process and to provide a high-quality filtrate to
optimize the efficiency of the UV disinfection process. Filtration is a vital component in
producing reclaimed water to meet the effluent quality goals set for this project.
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PROCESS DESIGN CRITERIA

Biological Treatment Basins

The biological treatment basins are configured as single pass basins, with internal baffles to
separate the different anoxic (un-aerated) zones to achieve denitrification, and aerobic (aerated)
zones to achieve nitrification, BOD and TSS removal. The baffles provide a physical separation
between the different treatment zones within the basins, and are designed to promote
serpentine flow and minimize potential short-circuiting and back-mixing between adjacent
zones.

Screened wastewater and return activated sludge (RAS) from the MBR basins will be combined
in a splitter structure (channel), and equally distributed between the biological treatment basins.
Upward opening gates located at the bottom of the splitter channel will feed each biological
treatment basin, and will also provide the ability to isolate basins for maintenance. Mixed liquor
will flow through a first anoxic zone, a “swing zone”, two aerobic zones, and then a final “swing”
zone. A “swing” zone is defined as a zone that can be operated either under aerated or un-
aerated (mixed) conditions because it is equipped with both mixers and aeration diffusers.
Provisions will be made to install an internal mixed liquor recycle pump in the second aerated
zone, with a pipe running inside the basin and discharging into the first anoxic zone.

Mixed liquor will then flow over a weir and into the feed-forward pump wet well. Submersible
pumps will transfer the mixed liquor from the wet well to the MBR basins. The feed-forward wet
well can also provide equalization volume to compensate for differences between the plant
influent flow and the effluent (permeate) flow from the membrane system. The biological
process basins are designed with 2 feet of additional freeboard that can provide equalization
volume to store peak flows. RAS flow will be returned by gravity from the MBR basins to the
splitter channel at the head of the biological process basins.

Biological Treatment Basins Redundancy and Design Criteria

The redundancy of each unit process is defined herein as the treatment capacity as a
percentage of the design flow, when operating with a basin out-of-service and while maintaining
the effluent quality goals. For end-of-line plants, it is common practice to design fully redundant
systems, i.e., provide standby basins for the different unit processes. However, for plants that
have the ability to bypass influent flow (i.e., scalping plants) such as the Hesperia WRP, the
level of redundancy required is less critical.

Table 6A.1 presents alternatives with different levels of redundancy for the biological treatment
basins. The required biological treatment basins total volume is governed by the maximum
month loadings presented in DIM No. 1A. Maximum month loading conditions result from
increases in wastewater constituent concentrations, and not from an increase in hydraulic flow.
The maximum month load peaking factors for BOD, TSS, and TKN are 1.5, 1.5, and 1.3,
respectively.

Because the total required volume for biological treatment is determined by the maximum month
loading conditions, the alternatives presented in Table 6A.1 require the same total basin volume
at the end of Phase 2 (2.0 mgd), and at buildout (4.0 mgd). The number of basins for each
alternative results in a different level of redundancy, expressed as a percentage of the design
flow at annual average loadings when operating with one basin out-of-service.
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Alternative C is recommended for the Hesperia WRP, Phase 1 and Phase 2. Alternative A does
not provide any redundancy in Phase 1, and any maintenance performed in the biological
treatment basins would result in a diversion of the entire plant flow to the interceptor system.
Alternative B results in 4 basins for Phase 2 and a level of redundancy that exceeds standard
practice of 100 percent redundancy at annual average day loadings. Alternative C is
recommended because it provides 100 percent redundancy with one basin out-of-service under
annual average day loading for both phases (1 and 2). The need for biological treatment basin
volume and basin redundancy should be re-evaluated after Phase 2.

Table 6A.1 Biological Treatment Basins Redundancy Alternatives
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Maximum
Month
Average Day
Annual Average Day Flow Flow Capacity,
Capacity, mgd mgd
One Train | All Trains
Number Out of in All Trains in
Redundancy, of Each Service Service Service
Phase | Alternative %" Trains Train (n-1) (n) (n)
1 A 0 1 15 0.0 1.5 1.0
(2.0 B 75 2 0.75 0.75 1.5 1.0
mgd) C 100 2 1.0 1.0 2.0 1.3
2 A 50 2 1.5 15 3.0 2.0
(2.0 B 125 4 0.75 2.25 3.0 2.0
mgd) C 100 3 1.0 2.0 3.0 2.0
Buildout A 112 4 15 4.5 6.0 4.0
(4.0 B 131 8 0.75 5.25 6.0 4.0
mgd) C 125 6 1.0 5.0 6.0 4.0
Notes:

(1) Expressed as a percentage ratio between the capacity with one basin out-of-service and the annual
average design flow and load for each phase.

Table 6A.2 presents a summary of the design criteria for the biological treatment basins, which
was established through a process modeling evaluation for the proposed design (DIM No. 3A).
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Table 6A.2 Biological Treatment Basins Design Criteria
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California
Phase 1 Phase 2
Parameter Unit (2.0 mgd) (2.0 mgd)

Type of Basins - Single Pass, multiple zones
Number of Parallel Trains - 2 ‘ 3
Basin Volume, each MG 0.381
Total Basin Volume MG 0.763 ‘ 1.144
Side Water Depth ft 17 to 19®
Basin Width @ fit 20
Zone Lengths @

Zone A — Anoxic ft 10

Zone B — Swing (Aerobic / Anoxic) ft 10

Zone C — Aerobic ft 55

Zone D — Aerobic ft 55

Zone E — Swing (Aerobic / Anoxic) ft 20

Total Basin Length ft 150
Feed-Forward Pump Wet Well Width ? mgd 20
Feed-Forward Pump Wet Well Length @ mgd 40 60
Notes:
(1) Normal side water depth is 17 ft, with the ability to operate up to 19 ft during periods of flow

equalization.

(2) Inside dimensions.

Anoxic Zone Mixing

Submersible propeller mixers are recommended to provide anoxic zone mixing. Submersible
propeller mixers are a reliable mixing device and are commonly used in many wastewater
treatment plants. To maximize mixing performance in the anoxic zone, it is beneficial to position
the mixer to produce a well-defined circulation in the tank. This technique slows tank losses and
evenly distributes shear forces and velocities throughout the tank. In general, the power input
per unit volume of liquid is used as an indication of a mixer’s effectiveness. One mixer per zone
is recommended for the biological treatment basins of the Hesperia WRP.

Several variations of submersible propeller mixers are available, including the number of
impellers (single vs. dual) and type of mount (deck-mounted vs. rail-mounted). Some operators
have identified problems with leaking oil gearboxes for deck- or bridge-mounted mixers. One
alternative to this problem is the use of submersible, rail-mounted mixers, which are
recommended for this project. While they need to be retrieved from the mixed liquor for
maintenance (which typically includes semi-annual grease lubrication), rail-mounted mixers are
high efficiency and typically have a lower capital cost than deck- or bridge-mounted units.

pw://Carollo/Documents/Client/CAVVWRA/8229A00/Deliverables/DIM_06A (Final) 6A-4




DIM-6A - Secondary Treatment and Membrane Filtration
Hesperia Water Reclamation Plant
December 2009

Aeration System

The overall aeration system will be designed to effectively control the amount of air delivered to
the process. The design will also include sufficient monitoring and control points to allow for the
proper control of the activated sludge process.

The aeration system includes the aeration blowers that provide the required process air, and the
aeration diffusers that distribute the air and transfer the oxygen in the air into the mixed liquor.
The oxygen transfer efficiency of the aeration diffusers has a significant impact not only on the
required blower capacity (capital costs), but also on the power consumption of the aeration
blowers (operational costs). More efficient oxygen transfer translates to reduced blower
capacities required, and reduced operational costs due to the reduced power consumption.

Fine bubble diffusers are recommended for the Hesperia WRP aeration system due to their
higher oxygen transfer efficiency, as compared to coarse bubble aeration. Membrane disc type
fine bubble diffusers are used in many WRP facilities, including the Westside Water
Reclamation Plant.

The recommended blower type is positive displacement. The standard GE/Zenon MBR process
blowers are also positive displacement. Maintaining commonality between the biological
treatment blowers and the MBR blowers facilitates maintenance and training for operations
staff. Other types of blowers include high-speed turbo and centrifugal blowers. While high-
speed turbo blowers can be more efficient, the capital cost can be considerably higher
(approximately 20 percent more per preliminary estimates). Centrifugal blowers are not
recommended for this application due to the variable discharge flows under the expected range
of discharge pressures, and due to the higher capital cost for the size range required.

Table 6A.3 presents the basic preliminary design criteria for the aeration system.

Table 6A.3  Aeration System Preliminary Design Criteria
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Phase 1 Phase 2

Parameter Unit (2.0 mgd) (2.0 mgd)
Type of Diffusers - Fine bubble, membrane discs
Blower Air Requirement scfm 3,200 7,200
Number of Blowers (Duty + Standby) - 2+1 4+1
Blower Capacity, each scfm 1,800
Firm Blower Capacity, total scfm 3,600 7,200
Estimated Discharge Pressure ! psig 9.4

Notes:

(1) Estimated discharge pressure includes the additional 2 ft of side water depth provided for potential
equalization. At 17 ft of SDW, the estimated discharge pressure is 8.5 psig.
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Feed-Forward Pumping

The purpose of the feed-forward wet well pumps is to transfer the activated sludge from the
biological process basins to the MBR basins for the final solids-liquid separation process via the
membrane filtration system. The wet well can provide some equalization volume to handle
variations in the influent flows that are beyond the production capacity of the membranes. In
addition, the feed-forward pump station allows the accurate control of the flow from the aeration
basins to the membrane zones. While other approaches use downward-opening weir gates to
control flow into membrane zones, and equalize in the aeration zones, weirs are water level
control devices which do not accurately control flow. The feed-forward pump station approach is
superior in its ability to control both flow and level in an accurate fashion. The available flow
equalization is discussed later in this memorandum. The feed-forward wet well will be located at
the end of the biological process basins.

The proposed feed-forward pumps are non-clog, submersible, wet pit centrifugal pumps with
variable speed control via variable frequency drives. The pumps will be provided with guide rails
for easy retrieval from the wet well.

Table 6A.4 presents the design criteria for the feed-forward wet well. Three feed-forward pumps
equipped with VFD drives will be provided at Phase 1 - two duty and one standby pump. At
Phase 2, one of the pumps will require replacement with a larger capacity unit, and an
additional pump will be required.

Table 6A.4 Feed-Forward Wet Well Design Criteria
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Phase 1 Phase 2

Parameter (2.0 mgd) (2.0 mgd)
Solids Content, % 0.8 (range between 0.7 and 1.0)
Pump Type Submersible, Centrifugal, Wet Pit
Pump Motor Control VFD
Design Flow, mgd 5.0 10.0
Number of Pumps (Duty + Standby) 2+1 3+1
Pump Capacity 2 @ 2,350 gpm (3.4 mgd) 4 @ 2,350 gpm (3.4 mgd)

1 @ 1,100 gpm (1.6 mgd)

Firm Capacity, mgd 5.0 10.2
Total Capacity, mgd 8.4 13.5

Figure 6A.1 presents a preliminary plan and section of the biological treatment basins and feed-
forward wet well.
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Scum Control

Scum control can be a significant issue in MBR operation, and a positive means to waste scum
from the surface of the liquid level in the mixed liquor should be provided in MBR plants.
Therefore, the feed-forward wet well will be equipped with a downward-opening slide gate to
remove floating scum and waste activated sludge (WAS) from the surface of the mixed liquor. In
this manner, the scum and WAS can be simultaneously discharged to the WAS holding wet
well, from where the submersible WAS pumps can send the wasted sludge and scum back to
the interceptor. At buildout, each end of the feed-forward pump station will include downward-
opening weir gates that allow the surface wasting of scum and WAS into each WAS pump
station.

MBR System

MBRs consist of proprietary membrane filtration systems combined with a biological activated
sludge treatment process. Because of the proprietary nature of the membrane system and its
implications for design of the overall wastewater treatment process, the VVWRA selected a
membrane system manufacturer at the beginning of the design process. The ZeeWeed® MBR
system, manufactured by GE Water & Process Technologies, was selected as the membrane
supplier for the new Hesperia WRP MBR system.

The ZeeWeed® MBR system consists of membranes that are immersed in open tanks of
aerated mixed liquor. The membranes are hollow fibers with fixed pore sizes to prevent
suspended solids from passing through. Permeate pumps create a vacuum in the membrane
fibers, which drives flow from the outside of the membrane fiber to the inside of the fiber, filtering
the flow through the membrane.

The basic component of the ZeeWeed® membranes is a bundle of hollow membrane fibers
called a membrane module. Each module consists of approximately 340 square feet of
membrane area. Modules are grouped together into membrane cassettes, and multiple
cassettes are configured into a membrane train. Each membrane train is equipped with a
dedicated permeate pump.

There are two important design criteria determine the membrane area required in the system.
One of these criteria is redundancy. Based on standard practice, a fully redundant MBR train is
recommended for the Hesperia WRP. Operating with one of the membrane trains out-of-service
is known as the “n-1" condition. Designing the MBR system with the ability to reliably maintain
water production at the design flow for the “n-1" condition provides a robust treatment process,
capable of operating with an entire membrane train out-of-service. Several conditions result in
the MBR system frequently operating with a membrane train out-of-service:

e Backpulsing or maintenance cleaning;
e Recovery cleaning; or
e Maintenance or repair.

Another key design criterion for the design of the MBR system is the flux through the
membranes. Flux describes the rate of water filtered through the membrane measured in
gallons per day per square foot of membrane area (gfd). Design fluxes need to be evaluated
when the MBR system it is operating with all trains in service, and with one train out-of-service.
A maximum design flux for these two operating conditions was established, so that the
membranes are not subjected to excessive vacuum pressure from the permeate pumps. The
maximum design fluxes for the Hesperia WRP were selected as 14 gfd when all membrane
trains are in service, and 18 gfd when one membrane train is out-of-service.
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MBR System Redundancy and Design Criteria

Table 6A.5 presents alternatives with different levels of redundancy for the membrane filtration
trains. The capacity of a given configuration of membrane trains, cassettes, and modules is
determined by the net permeate flux through the membranes. The alternatives presented are
based on producing the Phase 1 and Phase 2 design flows with all MBR trains in service. The
number of MBR trains for each alternative results in a different level of redundancy, expressed
as a percentage of the design average day flow.

Alternative D is recommended for Phase 1 and Phase 2 of the Hesperia WRP. Alternative F
does not provide any redundancy in Phase 1, and any maintenance performed in the MBR
trains would result in a diversion of the entire plant flow to the interceptor system. Alternative E
results in a level of redundancy that would exceed standard practice for a scalping plant.
Alternative D is recommended because it provides 50 percent redundancy with one MBR train
out-of-service under Phase 1 and Phase 2 flows, yet it provides the flexibility to re-evaluate
redundancy needs after Phase 2, as expansions to either Alternative D or Alternative E are
feasible for Phase 2. The recommended alternative requires that during periods when an MBR
train is out-of-service, only 50 percent of the design influent flow can be pumped to the
treatment system.

Table 6A.5 MBR Basins Redundancy Alternatives
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Number of Average Day Flow Capacity, mgd
Trains / One Train Out of All Trains in
Redundancy, Modules / Service Service
Phase | Alternative % W Cassettes (n-1) (n)

1 D 50 2/3/42 0.5 1.0
(2.0 E 100 3/2/42 1.0 1.0
mgd) F 0 1/5/42 0.0 1.0

2 D 50 2/5/42 1.0 2.0
(2.0 E 100 3/4142 2.0 2.0
mgd) F n/a n/a n/a n/a

Buildout D 88 4/5/42 3.5 4.0
(4.0 E 100 5/4/42 4.0 4.0
mgd) F n/a n/a n/a n/a
Notes:

(1) Expressed as a percentage ratio between the capacity with one basin out-of-service and the annual
average design flow and load for each phase.

The recommended design criteria for the MBR system is presented in Table 6A.6. Membrane
fluxes will be maintained below the established maximum design criteria for the “n” and “n-1”
conditions by constructing two membrane trains. For the initial Phase 1 construction, each
membrane train will be equipped with three membrane cassettes. To expand to the Phase 2
treatment capacity and maintain the same level of redundancy, two additional membrane
cassettes will be added to each membrane train. Another alternative at Phase 2, if more
redundancy is required, is to construct a third membrane train and install four cassettes per
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train. Both options are feasible by constructing the Phase 1 membrane trains with space for 5
cassettes per train. Alternatively, additional redundancy is provided for moving membranes from
an out-of-service membrane train, by using the bridge crane, and installing into the operating
train. Since the buildout operation is not known at this time, a recommendation on buildout
redundancy is not provided.

Table 6A.6  Membrane Filtration Design Criteria
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

Parameter Phase 1 Phase 2
Number of membrane trains 2 2
Number of membrane cassettes per train 3 5
Number of cassette spaces per train 5 5
Number of membrane modules per cassette ) 42 42
Total membrane area, “n” condition, ft* 85,680 142,800
Total membrane area, “n-1" condition, ft 42,840 71,400
Design membrane flux, “n” condition, gfd 11.7 14.0
Design Flow, “n” condition, mgd 1.0 2.0
Design Flow, “n-1" condition, mgd 0.5 1.0

Notes:
(1) Maximum number of modules per cassette is 48.

The proposed membrane basins layout is illustrated in Figure 6A.2. In addition, ancillary
equipment associated with the MBR process includes blowers, air compressors, and chemical
feed systems. The MBR process blowers distribute air into the MBR basins to provide air
scouring of the membrane fibers, and assist with the treatment process. Air compressors
provide air to operate pneumatic valves associated with the MBR process. The chemical feed
systems associated with the MBR process include bulk (12.5 percent) sodium hypochlorite and
citric acid to assist with cleaning the membrane fibers. A back pulse tank is also provided to
serve as the water source for membrane back pulsing and cleaning operations. The ancillary
equipment associated with the MBR process is located in areas adjacent to the MBR basins.

Flow Equalization

Flow equalization is required when the influent flow to the WRP exceeds the membrane
production capacity (plant effluent). Because the Hesperia WRP is being designed as a scalping
plant, it is not expected that significant hydraulic peaks need to be dealt with at the plant.
However, Carollo recommends adding flexibility to the design, in order to include some degree
of flow equalization to equalize minor fluctuations in the flow, and also in case future design
conditions change and the plant needs to operate as an “end-of-the-line” plant.

The proposed secondary system provides two locations for flow equalization. One of these
locations is the feed-forward wet well, which can provide equalization volume that depends on
the operating side water depth of the wet well. As a conservative approach, the side water depth
of the feed-forward wet well is designed 2 feet below the side water depth in the biological
treatment basins. Once this volume is used up, the water level rises, submerging the final weir
of the biological treatment basins, making the water level in the feed-forward wet well and the
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water level in the biological treatment basins equal. Should equalization requirements increase
in the future, the level in the wet well can be operated lower in order to increase the available
eqgualization volume.

The biological process basins are designed with a total freeboard of 3 feet. Leaving a freeboard
of approximately 1 feet at all times, the remaining 2 feet above the normal operating level can
be used for equalization of peak flows.

To determine the system capability to equalize flows, a maximum water production from the
MBR system needs to be determined. For the purposes of calculating equalization capabilities,
the maximum allowable flux through the membranes was established at 20 gfd.

Table 6A.7 presents the design criteria as it relates to flow equalization within the proposed
system. The most critical conditions for equalization occur when one biological process basin is
out-of-service. The analysis presented herein does not consider MBR trains out-of-service
(under such conditions, the plant flow is limited to 50 percent of the plant capacity). Under these
conditions, the maximum peak flow (with a duration of 4 hours) that the system can equalize is

2.0 mgd (Phase 1) and 3.3 mgd (Phase 2) or a peaking factor of 2 and 1.65, respectively, with

one aeration basin out-of-service.

Table 6A.7 Flow Equalization Analysis

Hesperia WRP Design Information Memoranda

Victor Valley Wastewater Reclamation Authority, California

Parameter Unit Phase 1 Phase 2
Influent Average Flow mgd 1.0 2.0
Maximum Influent Peak Flow ® mgd 2.0 3.3
Maximum Flux through MBR System gfd 20.0
Number of MBR Basins in Service - 2
MBR System Capacity (n-1) mgd 1.71 2.86
Equalization Flow mgd 0.29 0.44
Peak Flow Duration hr 4.0 4.0
Equalization Volume @ gal 47,733 74,000
Number of Biological Treatment Basins in Service - 1 2
Side Water Depth Used for Equalization ® ft 1.9 1.8
Total Available Freeboard ft 3.0 3.0
Freeboard Below Top of Basin During Equalization ft 1.1 1.2

Notes:

(1) Calculations assume that 2 feet of side water depth in the feed-forward wet well is available for flow

equalization.
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DIM-6A - Secondary Treatment and Membrane Filtration
Hesperia Water Reclamation Plant
December 2009

Equalization is required to compensate flows smaller than the target design capacity of 1.0 mgd.
The proposed biological treatment basins and feed-forward pump station provide sufficient
available volume to equalize influent flows and consistently produce 1.0 mgd of treated effluent
Figure 6A.3 presents an analysis of the equalization volume used assuming an average day
flow (ADF) of 2.3 mgd available in the interceptor. As presented in DIM No. 1A, the ADF of 2.3
mgd and the diurnal flow profile were obtained from the predicted flow according to the
Wastewater Master Plan (Carollo Engineers, 2008). The required equalization volume can be
obtained from the feed forward wet well, as shown in the level fluctuations presented in Figure
6A.4. The calculations assume that one aeration basin and one section of the feed-forward wet
well are in service.

Because of the uncertainty of the actual ADF available in the interceptor at plant startup, an
additional scenario with an ADF of 1.0 mgd was considered in the equalization volume analysis.
This is the most critical scenario for the purposes of evaluating equalization volume
requirements. Figure 6A.5 presents an analysis of the equalization volume used assuming an
average day flow (ADF) of 1.0 mgd available in the interceptor. For this scenario, both biological
treatment basins and both sections of the feed-forward wet well need to be in service in order to
provide sufficient equalization volume to consistently produce 1.0 mgd of treated effluent.
Figure 6A.6 presents the estimated level fluctuations in the biological treatment basins and the
feed-forward wet well for this scenario.

SUMMARY AND RECOMMENDATIONS

e« Two biological treatment basins are recommended for Phase 1. One additional basin is
recommended for Phase 2. Basins are sized to reliably treat the design flow under
average constituent loadings with one basin out-of-service, and to treat maximum month
loadings with all units in service. The maximum month load peaking factors for BOD,
TSS, and TKN are 1.5, 1.5, and 1.3, respectively.

e Each basin contains anoxic and aerobic zones separated by baffles that promote
serpentine flow. The last zone of each basin is designed as a “swing” zone with the
ability to operate under anoxic or aerobic conditions. We recommend making provisions
to readily install an internal mixed liquor return pump in Zone D of each basin, which will
discharge into Zone A.

o A feed-forward configuration is recommended for the biological process / MBR system to
improve process control and equalization. Mixed liquor will be pumped from the feed-
forward wet well to the MBR basins. RAS flow back to the biological treatment basins is
achieved via gravity. The recommended feed-forward pumping system is based on wet
pit submersible pumps with variable speed control.

e The recommended MBR system configuration is based on two trains for Phases 1. At
Phase 2, the water production capacity of the MBR system is increased by adding either
two more cassettes in each MBR train (2 trains, 5 cassettes per train), or by adding one
more train with one more cassette per train (3 trains, 4 cassettes per train). Membrane
trains will be designed to hold 5 cassettes to allow either expansion option at Phase 2.

e Propeller-type submersible mixers are recommended for anoxic mixing.

e Fine bubble membrane disc aeration diffusers are recommended due to the higher
transfer efficiency compared to coarse bubble diffuser systems. Positive displacement
blowers are recommended for the aeration system, based on commonality with MBR
blowers and lower capital cost.

¢ A downward-opening gate is recommended as part of the sludge wasting system, in
order to achieve a positive mean to eliminate scum from the surface.
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NoO. 7A
DISINFECTION

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

The goal of the disinfection process is to significantly reduce or eliminate pathogenic
microorganisms prior to discharging the treated effluent (reclaimed water). Multiple unit
treatment processes may be used to achieve this requirement. As for the Hesperia WRP,
ultraviolet light (UV) disinfection was pre-selected by VVWRA, to be consistent with the
Westside Water Reclamation Plant (WRP) disinfection process.

The level of disinfection at Hesperia WRP is dictated by the desired end-use (reuse and
recharge) of the reclaimed water. Effluent quality requirements and recommended effluent
design criteria are discussed in detail in DIM-1A. The recommended reclaimed water
disinfection design criteria is intended to meet the definition of “filtered wastewater” in
California’s Water Recycling Criteria, Title 22, Division 4, Chapter 3.

PROCESS EQUIPMENT

UV disinfection uses UV light rays to inactivate pathogens in water. UV systems can be
provided in open channel or closed-vessel configurations. Open channel UV systems flow by
gravity through an open channel, which is often covered to discourage algal growth. Closed-
vessel UV systems are pressurized vessels in which water must be pumped through the unit. At
the Hesperia WRP, a closed-vessel UV system would take advantage of the permeate pumps
associated with the MBR system (to pump the water through the UV vessels) and would provide
a more compact system orientation.

UV light can be produced by UV lamps of low-pressure (LP), medium-pressure (MP) or low-
pressure/high-output (LP/HO). Low-pressure UV systems require a large number of low-wattage
lamps. Medium pressure UV systems use high-wattage lamps and therefore require fewer
lamps than low-pressure systems to achieve similar disinfection. Low pressure/high output UV
systems require an intermediate number of lamps (i.e. between their low and medium pressure
counterparts) and also have an intermediate UV output. Based on considerations of competitive
bid, both LP/HO and MP UV system are suitable for installation at the Hesperia WRP.

Based on preliminary discussions with Southern California Edison, they recommended using
lower power equipment when practical; which will likely result in a final design recommendation
to select LP/HO high output over MP UV reactors.
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DIM-7A - Disinfection
Hesperia Water Reclamation Plant
December 2009

Using UV light for disinfection does not cause any disinfection byproduct (DBP) formation,
requires no in-stream chemicals for primary disinfection, and eliminates on-site dechlorination
requirements. UV disinfection also has the benefits of compact footprint, ease of upgradeability,
future use in treating emerging contaminants, compatibility with MBR technology, and short
treatment (i.e. exposure or contact time).

On the other hand, UV process has a relatively high electrical power consumption and can be
used to achieve only primary disinfection. A secondary disinfection is typically required to
maintain a disinfectant residual in reclaimed water storage and distribution systems.

PROCESS LAYOUT

Based on the recommended equipment, a preliminary closed-vessel UV disinfection
configuration is presented in Figure 7A.1. The UV disinfection system at Hesperia WRP will be
installed in the lower level of the facility building at the north end of MBR basins.

SUMMARY AND RECOMMENDATIONS

In summary, the recommended disinfection system for the Hesperia WRP include:
e The use of closed-vessel UV reactor.
e Low-pressure/high-output (LP/HO) or medium pressure (MP) UV lamps.

« NWRI (2003) requires designed UV dose of at least 80 mJ/cm? for water reuse
disinfection downstream of membrane filtration. Based on Carollo’s experience with UV
validation testing, a UV design dose of 88 mJ/cm? is recommended to ensure the actual
delivered UV dose in reclaimed water no lower than 80 mJ/cm?.

e While UV light will be used to achieve primary disinfection of the WRP effluent, bulk
sodium hypochlorite will be used for secondary disinfection to provide chlorine residual
in the reclaimed water storage and distribution systems.

The recommended UV disinfection design criteria are listed in Table 7A.1 for the three UV
manufacturers we evaluated.
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DIM-7A - Disinfection
Hesperia Water Reclamation Plant

December 2009
Table 7A.1 UV Disinfection System Recommended Design Criteria
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California
Parameters Phase 1 (1 mgd) Phase 2 (2 mgd)
Design Maximum Flow, mgd 1.0 2.0
Maximum Total Suspended Solids, 5
mg/L
Type of UV Reactor Closed-vessel
Type of UV Lamp
Wedeco LBX1000 Low-pressure/high-output
Trojan UVFit - 32AL50 Low-pressure/high-output
Aquionics Inline 4500+ Medium pressure
Minimum UV Transmittance, % 65
Design Dose, mJ/cm? 88
Number of UV Units
Wedeco LBX1000 2 duty + 1 standby 3 duty + 1 standby
Trojan UVFit - 32AL50 2 duty + 1 standby 4 duty + 1 standby
Aquionics Inline 4500+ 4 duty + 2 standby 8 duty + 2 standby
Type of Cleaning Automatic chemical/mechanical
End of Lamp Life
Wedeco LBX1000 0.88
Trojan UVFit - 32AL50 0.90
Aquionics Inline 4500+ 0.80
Lamp Fouling Factor
Wedeco LBX1000 0.90
Trojan UVFit - 32AL50 0.80
Aquionics Inline 4500+ 0.90
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NO. 8A
RecLAIMED WATER PUMP STATION

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

A reclaimed water pump station will be provided to convey the reclaimed water for off-site uses
and on-site reclaimed water uses. The pump station will be situated after the UV disinfection
system. The purpose of this DIM-8A is to summarize the proposed reclaimed water pump
station requirements for the Hesperia WRP.

PROCESS EQUIPMENT

The reclaimed water pump station will be comprised of a concrete clear well with vertical turbine
pumps supplied with VFDs to provide pumping flexibility. Surge relief valves will be included on
the reclaimed water force main that supplies off-site uses. The on-site plant water system will
include a hydropneumatic tank to maintain pressure in the system. Chlorine feed will be
provided to the clear well to provide for residual chlorination of the reclaimed water.

Phase 1 will include two vertical turbine pumps capable of pumping 1.0 mgd each, thereby
providing a 1+1 configuration. Phase 2 will include a third 1.0 mgd pump to provide a 2+1
configuration. Phase 3 expansion will need to add two additional 1.0 mgd pumps to provide a
4+1 configuration. The plant water supply will be fed by two vertical turbine pumps in a 1+1
configuration.

The sizing of the effluent pumps, horsepower and total dynamic head requirements, are
contingent upon the final selection of reuse sites by the City of Hesperia.

A back pulse tank will be provided as part of the membrane system requirements. This tank will
hold reclaimed water for use in back pulsing the membranes.

The preliminary layout and sections of the reclaimed water pump station are shown in
Figure 8A.1.

CONTROL DESCRIPTION

The pump station will be operated based upon the water level in the clear well. Since the WRP
is typically run with a constant influent feed (Phase 1 at 1 mgd), the pump station will also
typically pump a consistent flow of approximately 1 mgd (minus plant water uses, evaporative
loses, WAS discharge, etc.).

Plant water uses will be augmented by potable water for periods when the WRP production is
not sufficient to meet the in plant water uses.
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DIM-8A - Reclaimed Water Pump Station
Hesperia Water Reclamation Plant

December 2009

An ultrasonic water level sensor, high water level float, reclaimed water flowmeter, and potable
water flowmeter will be provided at the pump station.

The recommended reclaimed water pump station design criteria are listed in Table 8A.1.

Table 8A.1

Hesperia WRP Design Information Memoranda

Victor Valley Wastewater Reclamation Authority, California

Reclaimed Water Pump Station Recommended Design Criteria

Parameters Phase 1 (1 mgd)

Phase 2 (2 mgd)

Phase 3 (4 mgd)

Type of Reclaimed Water Wet Well

Concrete clear well

Type of Reclaimed Water Pump

Vertical turbine

Pump Capacity, mgd, each 1.0
Number of Reuse Water Pumps 1 duty 2 duty 4 duty
+ 1 standby + 1 standby + 1 standby

Number of Plant Water Pumps

1 duty + 1 standby

SUMMARY AND RECOMMENDATIONS

In summary, the recommended reclaimed water pump station for the Hesperia WRP includes:

Concrete clear well pump station.

The use of vertical turbine pump for off-site reuse and on-site plant water system.
Hydropneumatic tank to maintain plant water system pressure.

Back pulse tank to store reclaimed water for membrane back pulsing.
Chlorine feed to the clear well to provide residual chlorination of the reclaimed water.
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NO. 9A
RESIDUALS HANDLING AND DISPOSAL

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

The Hesperia WRP will be designed to treat incoming wastewater, but it will not include facilities
for treatment of the residuals solids generated at the WRP. Waste activated sludge will be
generated at the WRP as part of the biological wastewater treatment process. The solids stream
generated at the Hesperia WRP will be sent to the Westside WRP for further treatment. The
purpose of this DIM No. 9A is to summarize the residuals handling and disposal requirements for
the Hesperia WRP.

PROCESS DESCRIPTION

Waste activated sludge (WAS) needs to be removed from the secondary process on a regular
basis in order to maintain a target mixed liquor suspended solids (MLSS) concentration and a
target solids retention time (SRT) in the biological treatment system. There are two optional
locations from which WAS can be removed from the secondary treatment system. One option is
to waste solids from the biological treatment basins, and a second option is to waste solids from
the membrane basins.

The proposed location for solids wasting is at the feed-forward pump station located at the end
of the biological treatment basins, upstream of the membrane basins. The main advantage of
this location is that WAS and scum wasting can be achieved simultaneously. Removing scum
that accumulates at the mixed liquor water surface is an important issue in the operation of MBR
systems, where a surface wasting mechanism needs to be provided to selectively remove scum.

Wasted solids will be discharged to the interceptor for treatment at the Westside WRP. The
WAS discharge point in the interceptor will be downstream of the intake to the influent pump
station to avoid solids recycling and accumulation in the treatment process.

PROCESS EQUIPMENT

The feed-forward wet well will be equipped with a downward-opening slide gate to remove
floating scum and waste activated sludge (WAS) from the surface of the mixed liquor. In this
manner, the scum and WAS will be simultaneously discharged to a WAS holding wet well.

Non-clog submersible centrifugal pumps will send the wasted sludge and scum from the holding
wet well to the interceptor. The WAS and scum flow will be metered using a magnetic flowmeter.

The WAS pump station will be operated based upon the water level in the wet well. The pumps
will be constant speed pumps. Periodically, the pumps will be run down (operator local control)
to clean out the wet well. A hose bib will be provided near the wet well to allow operators to wash
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DIM-9A - Residuals Handling and Disposal
Hesperia Water Reclamation Plant
December 2009

down any scum accumulation in the wet well. An ultrasonic water level sensor, low and high
water level floats, and a WAS/Scum flowmeter will be provided at the pump station.

Table 9A.1 summarizes the design criteria for the WAS and scum wasting system.

Table 9A.1  WAS and Scum Wasting Design Criteria
Hesperia WRP Design Information Memoranda

Victor Valley Wastewater Reclamation Authority, California

Phase 1 Phase 2 Buildout
Parameter (1.0 mgd) (2.0 mgd) (4.0 mgd)
Daily Solids at Max. Month Loading, ppd 4,800 10,200 20,300
Daily Solids at Avg. Day Loading, ppd 2,800 6,100 12,100
Design WAS Solids Concentration, mg/L 8,000
Daily Flow at Max. Month Loading, gpd 71,940 152,880 304,260
Daily Flow at Avg. Day Loading, gpd 41,970 91,430 181,350
WAS/Scum Pump Design Flow, gpm 450 450 450
Pump Operating Schedule
Days per week 5 5 5
Hours per day at Max. Month Loading 3.7 7.9 7.9
Hours per day at Avg. Day Loading 2.2 4.7 4.7
Pump Type Non-clog Centrifugal Submersible, Wet Pit
Pump Motor Control Constant Speed
Number of Pumps (Duty + Standby) 1+1 1+1 2+1
Firm Capacity, gpm 450 450 900
Total Capacity, gpm 900 900 1,350
WAS Flowmeter Type Magnetic

SUMMARY AND RECOMMENDATIONS

WAS will be pumped from the Hesperia WRP into the collection system force main to allow
conveyance to the downstream portion of the collection and ultimate treatment at the Westside
WRP. The WAS holding wet well will be common-walled with the feed forward pump station to
allow for surface wasting of WAS and scum. The wet well will consist of two submersible pumps
in a 1+1 configuration for Phases 1 and 2. For buildout, one additional duty pump will be

required.
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NoO. 10A
SITE AESTHETICS

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

The Hesperia WRP will be located near existing residential homes and as such will be
constructed to reduce aesthetics impacts. This DIM-10A focuses on the site aesthetics for the
Hesperia WRP.

ARCHITECTURAL CONCEPT

The selected building facades provide an urban gesture that is respective and friendly to the
community. The tones and movements are subtle as the California desert. The split face block
incorporates accent block and two tones respective to a native palette. The buildings interact
with the horizon with the use of sloped roofs and variation of building heights. The roof
incorporates dormers to add natural light into the interior spaces and to break the large span of
the roof. Natural and ambient day lighting will be incorporated where possible and practical. The
architectural variations are integrated structurally into these facilities to maintain integrity.
Preliminary elevations are provided in Figure 10A.1.

Summary of Architectural Concept
e Roof: Standing seam roof
e Facade: CMU split face
e Site fencing: Chain link fence (entrance feature at the plant site)
e Screening: Small berms and landscaping where appropriate

e Codes: Hesperia, California Municipal Code, Title 16 Development Code, Chapter 16.16,
Article Xll, Industrial Districts

NOISE ABATEMENT

The major equipment that produce noise are pumps and blowers. The process and membrane
air scour blowers will be located inside a building with noise attenuation panels. The potential to
enclose the blowers in a noise enclosure within the building will be explored to reduce the
impact to operational personnel to the noise.

Motors not located within buildings will be further evaluated during the design phase to
determine the appropriate speed to reduce noise potential.
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LANDSCAPING AND SITE SCREENING

The site will be buffered with a native landscape incorporating the use of small berms and the
site fence will be varied with pilasters where appropriate. This perimeter screening will reduce
the line of site of the WRP and increase the overall aesthetic acceptability of the project.

SITE SECURITY

The perimeter fence will maintain security along the boundary of the facility. A gate with keycard
and fire department access will be included. Other security features, such as cameras and
alarms, are discussed in DIM 12A.
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HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM No. 11A
ELECTRICAL POWER AND DISTRIBUTION

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date: December 2009

INTRODUCTION

The purpose of this Design Information Memorandum (DIM) No. 11A is to describe the
preliminary basis of design for the electrical equipment for the Hesperia Water Reclamation
Plant (WRP).

ELECTRICAL DESIGN LOADS

Table 11A.1 summarizes the anticipated new plant loads and the planned capacity at each
electrical feed.

Table 11A.1 Electrical Loads
Hesperia WRP Design Information Memoranda
Victor Valley Wastewater Reclamation Authority, California

ltem Connected Load Demand Load MCC/MSB
Main Switchgear 1082A 1082A MSB (1600A) bus
MCC 490 490 MCC (600A) bus

ELECTRICAL SYSTEM
Electrical Design Criteria

Site Power

480 VAC power to the site will be provided by an underground feed from Southern California
Edison (SCE).

Main Switch Board (MSB) / Motor Control Center (MCC)
The MSB/MCC will be installed in an electrical room. The design will be based on 2008 National
Electrical Code (NEC). The details are as follows:

e The MSB will be rated: 277/480 volt, 3-phase, 3-wire, 60K amps, interrupting and have a
standby generator system dedicated to it. The generator will be switched to the system
with an Automatic Transfer Switch (ATS). The switch will be interlocked with the Utility
power feed so that the ATS will not switch back until Utility power is restored.

e The MCC will be rated: 277/480 volt, 3-phase, 3-wire, 60K amps.
e The MCC will be sub-fed from the MSB.
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DIM-11A - Electrical Power and Distribution
Hesperia Water Reclamation Plant
December 2009

e MSB /MCC construction: NEMA 1 Gasketed, 21" Depth, Tin plated copper buses.

e Lighting panels will be served by dry transformers, will be wall-mounted and grounded
per NEC 250 for separately derived system.

Motor Control
e Fixed speed motors up to 40 HP: Across the line starters.
e Fixed speed motors over 40 HP: Reduced voltage soft starter (RVSS).
e Variable frequency drives (VFDs) will be used where variable speed control is needed.

e VFD Criteria: for motors 75 HP and above, 18-pulse. For motors less than 75 HP, 6
pulse with input and output reactors.

Conduit
e Dry areas: Galvanized rigid steel.
e QOutdoors, wet areas and corrosive areas: PVC-coated galvanized rigid steel.
e Underground ducts: PVC schedule 40 encased in red slurry.

e Power; Thermoplastic type THHN/THWN.
e Instrument; Twisted shielded pair, 600 volt, Type TC; 16 gauge minimum.
e Data Cables; as required.

Lighting
e Indoor Areas: Fluorescent, electronic ballast, T8 lamp. Lighting levels appropriate for
each occupancy or process area.

e Outdoor lighting for safety and process access. High Intensity Discharge (HID) Metal
Halide lamp.

Standby Generator

A standby generator and Automatic Transfer Switch (ATS) will be installed to provide automatic
standby power for the Hesperia WRP.

Design Criteria
e Voltage: To match utility power, 277/480 volt, 3 phase, 3 wire, 60 Hz.
e Fuel: Diesel.

e Capacity: The standby generator will be capable of serving the Hesperia WRP maximum
demand; 350 kW.

e Location: Hesperia WRP exterior.

e Day tank sized for 8-hour runtime.

e Sound attenuating outdoor enclosure.
e Critical exhaust silencer.
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Equipment Description

The standby generator will be a diesel-fueled, concrete-pad mounted type with an external
diesel fuel storage tank. Fuel capacity will be sized for 8 hours of operation at normal load. The
generator will be connected to the Hesperia WRP MCC through an ATS. When in automatic
mode, the ATS will sense a utility power failure, start the standby generator, transfer load to the
generator, and then will return the load to the utility service when utility power has become
available and is stable. The ATS also provides automatic exercise programming for the
generator.

Construction Materials

The standby generator will be specified with the necessary components needed for the
application, such as an external fuel tank, a critical grade exhaust silencer, outdoor sound
attenuated enclosure, and a block heater. Equipment will be standard manufacturer's models.
The unit will meet all applicable local emissions requirements, including those for particulate
emissions. The standby generator will be installed on a mass concrete pad outdoors.

Control Description

The standby generator will be controlled by a solid state configurable controller in the ATS.
There will be a number of configurable points, but the major points are four time delays as
follows:

e Time delay to start generator after loss of Utility power, typically 30 seconds.
e Time delay to transfer load to generator, typically 30 seconds.

e Time delay to transfer back to Utility, typically 15 minutes.

e Time delay to stop generator for cool down, typically five minutes.

In addition, it will be possible to configure various exercise and test options for the standby
generator such as weekly, bi-weekly, or monthly start-and-run with or without load transfer.

pw://Carollo/Documents/Client/ CA/VVWRA/8229A00/Deliverables/DIM_11A (Final) 11A-3



UTILITY POWER
A4
AAAY
S22 UTUTY XFMR

1600AT
LsiG

)

—{ ]

SCE
METER

-

\

SWITCHBOARD
1600 AMP, 4B0V, 3 PHASE, 4 WIRE

NOTES:

MOTOR_CONTROL_CENTER MCC
600 AMP, 480V, 3 PHASE, 4 WIRE

[ I—Q QJ
¢ \POUER | 1008 °> 100A °> 100A °> 100A°> 1 00A°> 100A °> 600A
£ ECN E ECO £ EC 3P

ATS
1600A

PROCESS PROCESS PROCESS MBR MBR MBR
BLOWER  BLOWER  BLOWER  BLOWER  BLOWER  BLOWER
# #2 #3 # #2 #3
- AN J

Y
BIOLOGICAL BASINS MBR

SWITCHBOARD/MCC SINGLE LINE DIAGRAM

NTS

—1 —| —| —|
OZOFORONONONOZOFOMNONO]
ANOXIC
MIXER #1 MIXER #2 MIXER #3 MIXER #4 FORWARD FORWARD FORWARD PUMP PUMP

\

A A A A A A
ZOA/l\ zm/l\ ZOA/l\ 20A/l\ ZOA/l\ L
3P 3P 3P

)

MCP )

AN RN A OA AN A
Mcrjl\) ZOA/l\ /l\ sm/l\ BOA/l\ ZOA/l\ ZOA/l\ ZOA/l\
3P 3P 3P 3P 3P 3P

¥ F)E)  FHE)E)
K

A HE

) F) ) )

20 20 20
KW KW KW
uw uv uv

ANOXIC ~ ANOXIC ~ ANOXIC MBR FEED MBR FEED MBR FEED WAS WAS MBR MBR

PERMEATE PERMEATE REACTOR REACTOR REACTOR

PUMP #1 PUMP§2 PUMP #1 #1 # PUMP #1 PUMP #2 # # #3
(3.4mgd) (3.4mgd) (1.6mgd) ) N ) N )
Y Y Y
BIOLOGICAL BASINS MBR w
-— e —_ - —_ —- e — — Y —_ —_— =
CONNECTED LOAD: XXKVA, XXA
DEMAND LOAD: XXKVA, XXA
MOTOR CONTROL CENTER MCC
600 AMP, 480V, 3 PHASE, 4 WIRE
A X P X X X X P
I Y T 1 2
) MCP ) MCP ) MCP ) MCP ) )
°

MCP ) MCP ) 1:?: o) 135;

DRUM  DRUM
U # #2 #

‘ologoNoNCRC,

ROTARY ROTARY SCREENING SCREENING ~ ODOR ODOR
WASHER/ WASHER/ CONTROL CONTROL
SCREEN SCREEN COMAPCTOR COMAPCTOR ~ SYSTEM

(—

ONO; é
RECLAIMED RECLAIMED

WATER WATER
SYSTEM

PUMP #1 PUMP #2
#2)

#2 #

~

HEADWORKS BUI

\ﬁ{_/

LDING RECLAIMED WATER PUMPS

VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY

o
< carcfa |3 )R {ESPERIA WRP - PRELIMINARY DESIGN REPORT

HESPERIA WRP - SINGLE LINE

FIG.11A-EQ

1

o




vy

®
A0,

MCC SECTION.
FOR CONTINUATION,

SEE DWG EOXX3

4" HIGH AND 1" OR MORE
ALL AROUND THE EQUIPMENT
HOUSEKEEPING PAD,

PROVIDE 3/4” CHAMFER,
TP

SWITCHBOARD ELEVATION
NTS

N\ (] (&
®
O ® L0
POWER
MONITOR Iil @
fedon
@) @
FRONT p00ESS ®
© ®
1600A MAIN @
@ @
9, a3 5
Ll 4 < B AUTO TRANSFER SWITCH LOADS
! 30" 30" !
! 60'—0" !
SWITCHBOARD

. XX

SWITCBOARD
ITEM DESCRIPTION REMARK

1 PULL SECTION

2 POWER MONITOR 50A, 3P BREAKER
3 MAIN BREAKER 1600A, 3P BREAKER
4 AUO TRANSFER SWITCH (ATS) 1600 AMP RATIMG
5 PROCESS BLOWER #1 VFD

6 PROCESS BLOWER #2 VFD

7 PROCESS BLOWER #3 VFD

8 MBR BLOWER #1 VFD

9 MBR BLOWER #2 VFD

10 MBR BLOWER #3 VFD

SPACE

SPACE

SPACE

SPACE

SPACE

SPACE

SPACE

SPACE

SPACE

SPACE

SPACE

SPACE

VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY

o
< carcfa |3 )R {ESPERIA WRP - PRELIMINARY DESIGN REPORT

HESPERIA WRP - SWITCHGEAR ELEVATION

‘FIG.1 1A-E002




SECTION. FOR
CONTINUATION,

SWBD LOAD FEEJ7

SEE DWG EOXX2

10'—0"

ND

® @

)

©)

® O @
®

®
®

®

MCC ELEVATION
NTS

7'-6"

\ 4” HIGH AND 1" ALL

AROUND THE EQUIPMENT
HOUSEKEEPING PAD,
PROVIDE 3/4" CHAMFER

1. XX

VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY

MCC
ITEM DESCRIPTION REMARK
1 WAS PUMP #1 VFD
2 WAS PUMP #2 VFD
3 MBR PERMEATE PUMP #1 VFD
4 MBR PERMEATE PUMP #2 VFD
5 MBR FEED FORWARD PUMP #1 SIZE 3 STARTER (3.4 mgd)
6 MBR FEED FORWARD PUMP #2 SIZE 3 STARTER (3.4 mgd)
7 MBR FEED FORWARD PUMP #1 SIZE 2 STARTER (1.6 mgd)
8 SPACE
9 RECLAIMED WATER PUMP #1 SIZE 3 STARTER
10 RECLAIMED WATER PUMP #2 SIZE 3 STARTER
1 ODOR CONTROL SYSTEM #1 SIZE 1 STARTER
12 ODOR CONTROL SYSTEM #12 SIZE 1 STARTER
13 ROTARY DRUM SCREEN #1 SIZE 00 STARTER
14 ROTARY DRUM SCREEN #2 SIZE 00 STARTER
15 SCREENING WAS#H1ER/COMPACT0R 15A, 3P BREAKER
16 SCREENING WAS#I;ER/COMPACTOR 15, 3P BREAKER
17 ANOXIC MIXER #1 20A, 3P BREAKER
18 ANOXIC MIXER #2 20A, 3P BREAKER
19 ANOXIC MIXER #3 20A, 3P BREAKER
20 ANOXIC MIXER #4 20A, 3P BREAKER
21 UV REACTOR #1 20A, 3P BREAKER
22 UV REACTOR #2 20A, 3P BREAKER
23 UV REACTOR #3 20A, 3P BREAKER
24 SPACE
25 GRIT PUMP (FUTURE) SIZE XX STARTER
26 GRIT CLASSIFIER (FUTURE) SIZE XX STARTER

o
< carcfa |3 )R {ESPERIA WRP - PRELIMINARY DESIGN REPORT

HESPERIA WRP - MCC ELEVATION

‘FIG.11A-EO

o

3




seanlo FR
Engineers...Working Wonders With Water™ .

HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NO. 12A
INSTRUMENTATION AND CONTROLS

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Pump Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date: December 2009

INTRODUCTION

The purpose of this Design Information Memorandum (DIM) No. 12A is to describe the
preliminary instrumentation and controls (I&C) basis of design for the Hesperia Water
Reclamation Plant (WRP).

INSTRUMENTATION AND CONTROLS (1&C) BASIS OF
DESIGN

System Overview

The VVWRA employs a combination of Allen Bradley PLC 5/20E and SLC500 series
Programmable Logic Controllers (PLCs) to monitor and control their Westside WRP. The PLCs
communicate using Ethernet over a fiber optic backbone. A similar strategy is proposed for the
Hesperia WRP.

Within a proposed control room, the operators will interface with the system using the
Wonderware Human Machine Interface (HMI). At key locations in the plant, an Industrial
Personal Computer (IPC) will be loaded with the Wonderware screens, and would also serve as
remote HMIs.

Instrumentation and Control

Purpose and Intent

The instrumentation and control (I&C) system will be designed to monitor and control the
Hesperia WRP.

Design Criteria

e The PLC that will be used to monitor and control the Hesperia WRP various systems will
be the Allen Bradley (AB) PLC Model 5/20 E. VVWRA has standardized around this
model PLC for all remote stations and in-plant controls. In addition, the existing Westside
WRP operators and Information Technology (IT) staff have been trained in the
maintenance, operation, and programming of the AB PLC 5/20E. Finally, the VVWRA
keeps PLC 5/20 E spare Central Processing Units (CPUs) and input and output
modules, both analog and digital. The software that will be used to program the AB PLC
5/20 E will be the RS LOGIX 5.

— Allen Bradley 1771-A4B, 16-slot chassis
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— Allen Bradley 1785-L20B, PLC 5/20E controller, 16k RAM, supporting TCP/IP
Ethernet communications

— Allen Bradley 1771-IL, Analog Input Module, 8 Isolated Inputs, 4-20 mA

— Allen Bradley 177-OFEZ2, Analog Output Module, 4 / 4-20 mA Outputs

— Allen Bradley 1771-1A16, 16 channel AC Input Module

— Allen Bradley 1771-OAD, 16 channel AC Output Module

— Allen Bradley 1771-P7, Power Supply, Rack Mount, 2.88 A @ 24 VDC

e The HMI will provide the operator with the ability to monitor and control local processes
at the field PLCs using the Allen Bradley Panelview Plus 1000s. Similar to the AB PLC
5/20 E, the VVWRA has standardized around this model of local HMI and use them in
conjunction with the AB PLC 5/20 E at the field PLC cabinets. The operations and IT
staff own a copy of RS View, the Panelview software tool, and can program and
configure the Panelview.

— Allen Bradley 2711-K10C4B2 Panel View 1000+, Ethernet and RS 232(DH-485),
Communication & RS-232 port

e The HMI providing supervisory control and data acquisition (SCADA) of the entire
treatment plant processes will be Wonderware. VVWRA staff is already trained in the
programming and configuration of the Wonderware System. VVWRA need only to
purchase additional client licenses to expand their system for the Hesperia WRP.

e The PLCs will communicate with the central control room using Ethernet protocol over
fiber. Typically, the PLC and local HMI will connect to an Ethernet switch. A 10/100
MBPS Ethernet to fiber optic converter will also connect to the switch and allows the
PLC to be placed on the network.

— Ethernet to Fiber Optic Converter: (N-TRON 509FX)
— Ethernet Switch: HP Procurve 1700-8

e The design will include the following instruments (and proposed manufacturer):
— Electromagnetic flowmeters: Sparling, Siemens.
— Thermal mass flowmeters: FCI with Vortab
— Pressure indicating transmitters: Rosemount, Siemens
— Gauges, and non-mercury filled switches: Dwyer
— Ultrasonic level indicating transmitters: Siemens (Milltronics Hydroranger)
— Hydrostatic level indicating transmitters: KPSI, Rosemount, Siemens
— Non-Mercury filled level switches
— Water quality analyzers including pH, turbidity, conductivity, chlorine residual, and
dissolved oxygen: HACH
— Samplers: HACH

Preliminary Control Strategies

Influent Pump Station

The proposed off-site Hesperia lift station will pump raw wastewater to the screening facility.

Pump operation will be automatic based on level sensors and level switches provided in the

pump station wet well. A flowmeter will measure the pump station discharge to the screening
facility.
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Screening

Operation of fine screens will be automatic, based on the water level differential across the
screen. The water level upstream and downstream of the screens will be determined by two
ultrasonic level sensors. When head loss across the screen reaches an operator-selected level,
the screen will start a cleaning cycle, and the cleaning will continue until the levels equalize.
Alternatively, the screens may be activated with operator-defined timers.

Screenings from the fine screens will be discharged to the screenings washer/compactor.
Operation of each washer/compactor is tied to operation of the corresponding screens. The
screenings washer/compactor and wash water valve will start/open on a signal from the screen.
The washer/compactor will continue to operate for an adjustable period of time after the screen
cleaning cycle is complete.

Aeration Basins

Centrifugal blowers will supply process air to the aeration basins. The blower operation will be
automatically controlled based on operator selection of either DO control or air rate flow to the
aeration tanks.

The Membrane Bioreactor (MBR) Feed Pump Station will pump mixed liquor to the MBR basins.
Operation of the pumps will be automatic based on level sensors and level switches provided in
the pump station wet well provided a permissive system ready signal is received from MBR
system control. A flowmeter on common pump discharge header pipe will monitor flow rate and
the signal will be used to control operation of the MBR system.

Membrane Bioreactor (MBR)

All valves and control devices of the MBR system will be interlocked through the MBR system
PLC to allow smooth and continuous automatic operation. Valves will open, close and/or
modulate, depending on signals from the PLC. These signals will be predetermined through
PLC programming and allow the system to operate at optimal conditions. Variable speed pumps
will also be controlled by the PLC and vary their vacuum/flow output based on signals from the
PLC.

All operating parameters will be continuously monitored by the PLC. If an alarm or emergency
condition occurs, the PLC signal will instruct the various components to change operation
conditions and/or shut down the system and alert the operator for attention of the problem. In
the event of an alarm condition that is detrimental to the equipment, PLC will have ability to shut
down either one train or the whole system.

The modes of operation for the MBR system are as follows: off, production, relax, backpulse,
standby, sludge wasting, maintenance clean, recovery clean, and manual. Other than the off
and the manual mode, all modes of operation will be automatically controlled based on the PLC
programming and operator input. Operation of the various automatic modes of the MBR system
is described below.

e Production
The MBR system will treat mixed liquor based on a dynamic hydraulic reference level in
the system. As the MBR tank level increases indicating increase in plant flow, the
permeate pump speeds up automatically and vice versa. Trans-membrane pressure
(TMP) across the membrane will be monitored and initiate membrane cleaning cycle
when the TMP value exceeds a preset value. Air scouring through coarse bubble
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diffusers will keep the membrane clean and its operation will be controlled by the PLC.

Relax
In relax mode, the PLC will stop permeating and the membrane will be relaxed for

predetermined time set by the operator. Operator will select relax frequency and
duration.

Backpulse

If required, treated water can be periodically reversed back through the membranes
using the permeate pumps to keep the membranes clean. The PLC will control all stages
of this operation automatically based on PLC program and operator input. Operator will
select backpulse frequency, duration, set flow rate, and TMP.

Standby

Several triggers such as low MBR tank level, low permeate demand, etc. may cause a
train to go to standby mode rather than shutting it down. PLC program automatically
switch between production mode and standby mode.

Sludge Wasting

To achieve desired solids retention time (SRT), sludge from the MBR tanks will be
wasted periodically. Operator will set duration, frequency and flow of sludge.

Maintenance and Recovery Cleaning

Membrane cleaning will be fully automated and controlled by the PLC program. In
addition to maintenance cleaning and recovery cleaning when the membrane stops
production and uses chemicals for cleaning, continuous air scouring during production
and relaxation will also keep the membranes clean.

UV Disinfection System

Permeate from membrane bioreactor (MBR effluent) will enter three UV disinfection reactors
designed to work in parallel. A flow control valve and a flowmeter on each UV reactor inlet pipe
will control permeate flow to the reactor. Depending on the permeate flow rate at any time, UV
system PLC will allow permeate to enter one or more UV reactors.

The UV disinfection system operation will be automatically controlled by the UV system PLC to
achieve a specific level of disinfection in the MBR effluent. In addition, based on operator
selection, the system can be operated in manual or off mode. The three modes of operation are
described below.

Automatic Mode

The UV system PLC will control the operation of all UV reactors by ensuring that the
expected disinfection level is met. To achieve the expected disinfection level, the
following parameters will be taken into account:

— Actual flow to each UV reactor will come from the flowmeter installed on MBR
permeate influent pipe to the UV reactor.

— Target UV dose will be defined during the design stage as a preset value which is
field adjustable, typically 15 percent above the required or minimum dose.

— The UV PLC calculates the current UV dose and adjusts the number of UV reactors
in operation as well as varying the lamp power to keep the current UV dose higher
than or equal to the target UV dose. The average UV intensity will be measured by a
UV intensity sensor. This signal will be used by the UV system control to “dose pace”
in order to optimize energy consumption and achieve a specific level of disinfection.

pw://Carollo/Documents/Client/CAVVWRA/8229A00/Deliverables/DIM_12A (Final) 12A-4



DIM-12A - Instrumentation and Controls
Hesperia Water Reclamation Plant
December 2009

e Manual Mode
— The UV system reactors can be turned ON and OFF independent of the PLC. Each
reactor will have a manual override to allow the operator to individually turn each
reactor ON or OFF. When the reactor is on via manual mode, the lamp power will
always be 100 percent.

e Off Mode
— In the off mode, the UV reactor lamps are off. However, the lamp cleaning wiper
seguence continues to operate in order to keep the quartz sleeves clean. In the off
mode, MBR effluent will not be permitted to flow through the UV reactors as the
effluent will exit the reactor without disinfection.

Reclaimed Water Pump Station

Reclaimed water pump station will pump reclaimed water to the proposed reclaimed (recycled)
water distribution system and/or effluent disposal sites. Variable speed pumps will operate
automatically based on level sensors and level switches provided in the pump station wet well.
A flowmeter on the common pump discharge header will measure the pump station discharge to
the reclaimed water system.

Other Miscellaneous Treatment Processes

The final design will likely include provisions for sodium hypochlorite addition to maintain
chlorine residual in the recycled water distribution system.

Instrumentation and process Diagrams

The preliminary process and instrumentation diagrams are included at the end of this
DIM No. 12A.

pw://Carollo/Documents/Client/CAVVWRA/8229A00/Deliverables/DIM_12A (Final) 12A-5



UTILITY POWER
A4
AAAY
S22 UTUTY XFMR

1600AT ©
LsiG
Q

- SCE
N METER

-

NOTES:

ATS
1600A

— — — — — — — — — — — — — —— — — —— — — —— — — —— — — —— — — —e
SWITCHBOARD MOTOR CONTROL CENTER MCC
1600 AMP, 480V, 3 PHASE, 4 WIRE 600 AMP, 480V, 3 PHASE, 4 WIRE
| 7 [ A A A A A A A AN AN A A NN N )
( I_O/_\OJ ZOA/l\ zm/l\ ZOA/l\ 20A/l\ ZOA/l\ Mc;l\) Mc;l\) 20A/l\ ZOA/l\ BOA/'L\ BOA/l\ ZOA/l\ ZOA/l\ ZOA/l\
| 100a%Y 10087} 100a%) 100\  100A%Y  1008° 600A | ) 3P ) 3P ) 3P ) 3P ) 3P ) 3P ) 3P ) 3P ) 3P ) 3P > 3P )
- MONTOR | “3p~ 3P P P, E £ 3P ° ° o o o I%:I I%:I ° o o o o ° o
— — p— — — —_— — — — — — - — — —_— — — —_— — — —_—— pu— — — — —e

VFD VFD VFD VFD

;

PROCESS PROCESS PROCESS MBR MBR MBR
BLOWER  BLOWER  BLOWER  BLOWER  BLOWER  BLOWER
# #2 #3 # #2 #3
- AN J

Y
BIOLOGICAL BASINS MBR

SWITCHBOARD/MCC SINGLE LINE DIAGRAM

NTS

DO L

20 20 20
KW KW KW
uw uv uv

ANOXIC ~ ANOXIC ~ ANOXIC ~ ANOXIC MBR FEED MBR FEED MBR FEED WAS WAS MBR MBR
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MCC SECTION.
FOR CONTINUATION,

SEE DWG EOXX3

4" HIGH AND 1" OR MORE
ALL AROUND THE EQUIPMENT
HOUSEKEEPING PAD,

PROVIDE 3/4” CHAMFER,
TP

5 )
9
A ® (] (5
®
® (] @
POWER
MONITOR (] @
T80n
© | ®
PULL SECTION. &)
®
1600A MAIN @
@ @
i < : . 4 Pl B e
e
ol 4 T e T s AUTO TRANSFER SWITCH LOADS
! 30" 30" !
! 60'—0" !
SWITCHBOARD

SWITCHBOARD ELEVATION
NTS

NOTES:
1. XX
SWITCBOARD
ITEM DESCRIPTION REMARK
1 PULL SECTION
2 POWER MONITOR 50A, 3P BREAKER
3 MAIN BREAKER 1600A, 3P BREAKER
4 AUO TRANSFER SWITCH (ATS) 1600 AMP RATIMG
5 PROCESS BLOWER #1 VFD
6 PROCESS BLOWER #2 VFD
7 PROCESS BLOWER #3 VFD
8 MBR BLOWER #1 VFD
9 MBR BLOWER #2 VFD
10 MBR BLOWER #3 VFD
" SPACE
12 SPACE
13 SPACE
14 SPACE
15 SPACE
16 SPACE
17 SPACE
13 SPACE
14 SPACE
15 SPACE
16 SPACE
17 SPACE

VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY
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SECTION. FOR
CONTINUATION,

SWBD LOAD FEEJ7

SEE DWG EOXX2
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®
®
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MCC ELEVATION
NTS

7'-6"

\ 4” HIGH AND 1" ALL

AROUND THE EQUIPMENT
HOUSEKEEPING PAD,
PROVIDE 3/4" CHAMFER

1. XX

MCC
ITEM DESCRIPTION REMARK
1 WAS PUMP #1 VFD
2 WAS PUMP #2 VFD
3 MBR PERMEATE PUMP #1 VFD
4 MBR PERMEATE PUMP #2 VFD
5 MBR FEED FORWARD PUMP #1 SIZE 3 STARTER (3.4 mgd)
6 MBR FEED FORWARD PUMP #2 SIZE 3 STARTER (3.4 mgd)
7 MBR FEED FORWARD PUMP #1 SIZE 2 STARTER (1.6 mgd)
8 SPACE
9 RECLAIMED WATER PUMP #1 SIZE 3 STARTER
10 RECLAIMED WATER PUMP #2 SIZE 3 STARTER
1 ODOR CONTROL SYSTEM #1 SIZE 1 STARTER
12 ODOR CONTROL SYSTEM #12 SIZE 1 STARTER
13 ROTARY DRUM SCREEN #1 SIZE 00 STARTER
14 ROTARY DRUM SCREEN #2 SIZE 00 STARTER
15 SCREENING WAS#H1ER/COMPACT0R 15A, 3P BREAKER
16 SCREENING WAS#I;ER/COMPACTOR 15, 3P BREAKER
17 ANOXIC MIXER #1 20A, 3P BREAKER
18 ANOXIC MIXER #2 20A, 3P BREAKER
19 ANOXIC MIXER #3 20A, 3P BREAKER
20 ANOXIC MIXER #4 20A, 3P BREAKER
21 UV REACTOR #1 20A, 3P BREAKER
22 UV REACTOR #2 20A, 3P BREAKER
23 UV REACTOR #3 20A, 3P BREAKER
24 SPACE
25 GRIT PUMP (FUTURE) SIZE XX STARTER
26 GRIT CLASSIFIER (FUTURE) SIZE XX STARTER

VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY
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TO TRAIN 2A

MINIMUM XX” ELEVATION ABOVE THE MAXIMUM
WATER LEVEL.
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HESPERIA WRP - PRELIMINARY DESIGN REPORT

a caroMa| R VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY

1602




CONTROL CLOSED

OPEN

CONTROL CLOSED  OPEN

OPEN CLOSE
COMMAND COMMAND REMQTE  OPEI

z
Q
b
(72}
m
o

(B

Nz
()
N
©k
NIAT

N
/l

{

=
e
=
o8 ) G Jb- b r 17 1 [ S S S )
[ e | [ e | e | e [ _®ee] e [ el we] e | < —
rzsoN /zsoN [z10N e (n'd
g SIS SES S SSls I~ ZG
[ oo | o o | o | lor | Lo [ Ioo T Joo [ T o o [ La 9 (al
o— SEE 1604 — L
El g g g g 3 $ow3 B 8 2 <§E o
z
T 1A T I [ T (I (I g pa
Coch T e s e . g 3¢ | <5
e pio S S I N a9
| | | | | (.) n
e 6 & L L]
A — \—‘ xro
[ -Bv- ]
o B @Y oo J——— >
| | AN & XX"—PERM
| | Ny osc XX°—PERM . XX"PERM e D LY
| | @ @ ‘ 0 PERMEATE PUMP = <
| | | oy —PMP— <z
I | | /Ay A i 11\ 11\ i 2\ ; —
| | N OPEN,/CLOSE o E & ;|; & E & ;|; & ;|; T 2
| S Fld =
MIXED LIQUOR | | XX"—PERM I_ L_IJI
[ 1602 [A + | w;z CONNECTIONS, ([)
| | voe s L i E i E % < 0
I VA ~ N\ = o
| Vi = EFFLUENT WEIR :
—s6- MIXED LIQUOR
| '|:[ XX"—ML _ - o | - | - | 1627 >— 0
| H5ewrre - - o ~ > VER EFFLUENT TO DEOX TANK L Y
| BRI | B : : : -
| AN 2=
Q (&) (&) ] (&) - (8] -
3 2o oo 20 oo CAE) 2o > <
5 FROM|615 A /_ éigz_ LgéNNEC'I’IONS, m n:
%gﬂ;l;hsﬁ_lggl [ T [T [ bbb [ - TP O LIJ
m m M m T m T m T m P &
D -- slvoglel Bl 7l LR Bl TR Rl 7l _— O
B TEeRRE L IR S LTI TS e ST
2. ALL ISOLATION VALVES ON MIXED LIQUOR
o —LPA LNES 10 BE KNIFEGATE STYLE OR
/_ TYP OF 10 . V
3. TANK ISOLATION/DRAIN VALVES 4
RECOMMENDED 7O BE FULL LUG STYLE.
T 4. A HORIZONTAL RUN OF PIPE MUST EXIST
P Spewmt 3 % §5 305 S T e i
3 3 3 3 5. TANK TO BE ADEQUATELY COATED TO
LPA FROM ) . MEET SERVICE. t
613 |8 # 6. TRAN A AND B ARE CONTAINED WITHIN N
MBR VEMBRANE SAME STRUCTURE AND ARE FED =
BLOWERS THROUGH INFLUENT GATES. ‘
a

CHANNEL

1604 :>

TO TRAIN 2B

1603




OPEN CLOSE LOW LowW TRANS MEMBRANE PEEXDEEA;E OPEN CLOSE m
CONTROL  CLOSED OEN CONTROL  CLOSED B*D COMMAND COMMAND REMOTE ~OPEN ~ CLOSED  FAL LEVEL LOW LEVEL LEVEL PRSSE PRSSE COMMAND COMMAND REMOTE ~OPEN ~ CLOSED  FAIL O
/750N /750N Fricoy 770 ey ey e [acoy
@ @ N @ @ N K K N N L A I
SCADA - — ,1{ e _ _ 3 ,T, e _ 3% | T T . e : _ _ ° _ _ - - - - . ,L l_
pcb e e Pct e d e I pe el I IPC e b T IPC D
e lailgla|i=gie 1 1 J, (e | Y <kE
LS ) S IS S - = %
T T ] —o—C 1608 T Z
DO 1 DI 1 DI Dol DI l DI l DI DI l 1 A 1 TO PERMEATE PUMP A 1 T 00 O 8
il izstialz 2 R - | O
o T —o— 1611 o = LU
§| §| al 3| 2 8 g | E’ . T AL IO BACKPULSE LB Z§| < m
z| ¢ g E| gl gl 5 | g L] r0 84 &3 >
8 3| S| 8 3| S| 7 §| _.l §§| oo%L Z
MBR PLC | | | | | & | | 1603 L <
ekt S R S R S B B ] SO
T T K —_—
L b 6 o | r X | b QN
| | o= 9
| | \/ /753 LOR |y - —— = J DC D
L wuc || o ]
| N A
| | ( > | | | XX"—PERM XX"—PERM ;F— XX"—PERM PERMEATE m >_
| | | 0sC | | | n 1608 [A> L m
| | A | | | TO PERMEATE PUMP I_
| N~ —PMP— <
FAIL =
o (= o B RN ik 1k Ak <>
| | L /\ OPEN,/CLOSE G /s _J @ g fQ ;l; fQ ;l; f ;|; F ;E ; —_—
| T =
- | | e LE T xc—perm L=
| —l | TYP OF 5 I_ |
1603 A t NOTE 2 ~—

- | | o 1 T T T 5 e . (</E) IEIKJ
| QEFLUENT WEIR GP ; D_
| PROCESS
| N | © o o 14 ] | 527 D> J

- MBR EFFLUENT TO DEOX TANK >—
| PLATE E E E E CHANNEL ’\7 /I — m L &
7 a a 7] .@ .@ @ L asovac 1
2 . 2 gk | s o<
O o o o o ° o o o o o o o o o o @ @ @ ‘ < <
IA_FROM ] T T T T . T T
N NNFAL > -
1615 A A - O /AN
!NSTRUMENT i i [£) 1) [£) L] [£) 1] ) 2] ) [t m
AR’ SYSTEM 3 N A OPEN/CLOSE
\\ m m m m m m m m m m xxn_LPA T oo O m
PPE CONNECTONS, T — [ e ] l_ (al

R | o e T R _— % o n

NBR MEMBRANE N — 2 & N/ gl |& N 4 ] &2 1 @ & N 4 & & N/ & IS - 1O 1612 9 L

BLOWERS 1 =y TO DRAIN PUMPS > I

N
.’;@‘;"6';'“1 o NOTES:
T 1. ALL INSTRUMENT TAGS ON THIS SHEET FOLLOW @ V
~ FORMAT YYY—62ZZ. 4
7 LS N O T
[|3 9 xx'—l.PA[|3 jl [|3 ﬁl l|l jl l|l jl OR BELOW IT IF POSSIBLE (IN DRAIN SUMP).
N h A 3 3 3. ALL ISOLATION VALVES ON MIXED LIQUOR LINES

LPA_FROM KX"—LPA . OC—LPA TO BE KNIFEGATE STYLE OR BETTER.

1613 [B i 4. TANK ISOLATION/DRAIN VALVES RECOMMENDED TO (

MBR MEMBRANE BE FULL LUG STYLE. N

BLOWERS ~

5. A HORIZONTAL RUN OF PIPE MUST EXIST A
MINIMUM XX" ELEVATION ABOVE THE MAXIMUM
— [ e §
TO TRAIN 3A 6. TANK TO BE ADEQUATELY COATED TO MEET ‘
SERVICE. N
7. MEMBRANE TRAIN B IS CONTAINED IN SAME
STRUCTURE AS TRAIN A AND FED THROUGH u
INFLUENT GATES AS SHOWN ON 1601.

1604




CONTROL CLOSED  OPEN

B
g U
(]

CONTROL  CLOSED

OPEN CLOSE

COMMAND COMMAND REMOTE

PRESSURE

{

zou ; B S U SN AN S SN S L1 e .
T IPC l IPCl IPC T P l PC 1 1PC T PC T T CT T IPC
I >N oy (e | [ <
T i i iy i i S S ) 12 o
[ Ioo ] o] Lo [ | lor | Lo [ Ioo ] T o[ o I la
o— SEE 1606
g8 g1 ¢ gl g 8 §| w§| &
gl gl Z e # 2 z2|l 4% al L
z2 S W z| <] I oo a0 a = a
T T T T IO IO 3¢ |
MBR PLC _ __ ~|- o _ _ — - - _ _ _ _ _ _ _ __ _ _ _ _
i | | | T | | !
o b b é | C’b
L Vo :
| | | (250 @ L 4sovae T
| | | A\ 4 XX"-PERM DERVEATE
XX"—PERM XX"—PERM
| | | N~ 0SC it 1609 [&>
TO PERMEATE PUMP
| | | oy —PMP—
FAIL
o £\ AN £\ £ AN
| | N OPEN,/CLOSE o ;|; @ g @ ;|; @ g @ g
XX"—PERM, TYP
B . " T
MIXED LIQUOR | XX"~PERM
[ 604 |A : , i NOTE 6 I E i E i i/_ PIPE CORNECTIONS,
_ < _
| M
I T v —
| = EFFLUENT WEIR
| MIXED LIQUOR
| | XX"—ML - | o | - | - | 1627
APy TS - TO DEOX TANK
| | PLATE w w w w w gEENEE[L”E"T
| | E 5 5 E E
7] 17} n 7] n
| g 3 g ’ g
| | 3] S || S || o || 13 ||
| 2°2° 2 O 2 o2 2220 2°2°°
IA_FROM XX"—LPA
1615 A / PIPE CONNECTIONS,
INSTRUMENT [E1] [E]] [£3) [£3) [E]] [E]] [2]] 1 [2]] 1 TP
AR SYSTEM
m m m m m m m m m m
LPA FROM - L Lol lalL 1l L 1 JdL 1 JdL 1 NOTES:
T Mg:;;mg 5 N 8N 7|5 (BN £l 5§\ /| ) /|& 8\ /& 1. ALL INSTRUMENT TAGS ON THIS SHEET @
BLOWERS ! Y ! ! ! ! ! ! ! FOLLOW FORMAT YYY—6ZZZ.
2. ALL ISOLATION VALVES ON MIXED LIQUOR
LPA LINES TO BE KNIFEGATE STYLE OR
TP OF 10 -
3. TANK ISOLATION/DRAIN VALVES
RECOMMENDED TO BE FULL LUG STYLE.
T T 4. A HORIZONTAL RUN OF PIPE MUST EXIST
A MINIMUM XX" ELEVATION ABOVE THE
[f j‘ xx~_._pAl|l j3 l|3 j‘ l|3 j‘ l|3 j‘ MAXIMUM WATER LEVEL.
\ \ A A A
5. TANK TO_BE ADEQUATELY COATED TO
LPA_FROM ) KX"—LPA -
1613 B i 6. TRAN A AND B ARE CONTAINED WITHIN
MBR MEMBRANE SAME STRUCTURE AND ARE FED
BLOWERS THROUGH INFLUENT GATES.
CHANNEL
1606 I
TO TRAN 3B

HESPERIA WRP - PRELIMINARY DESIGN REPORT

a caroMa| R VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY

1605




& —
®
O— +
L

PERMEATE
LOW LW TRANS MEMBRANE HEADER
CONTROL CLOSED ~OPEN ~ CONTROL CLOSED  OPEN COMVAND COMVAND REMOTE OPEN  CLOSED AL LEVEL LOW LEVEL LEVEL PRESSURE PRESSURE COUMAND COMVAND REMOTE OPEN  CLOSED FALL
VzsoN /ZsoY FicoN 7ZoN N Py e oy
= = EHEBEEES 5 sk
SCADA _ - ,12 ,T, 3 ___1 T | __ e _ _ e _ _ > _ _ _ _ _ _ _ ,L
I e pcl el e I ec el I IPC e & T PC
| BN |G| | | | l 7o 7o | o
i =i (wllwlls 1 1 l ~ ] % -
T l DI T DOl DI l DI l DI DI 1 J’ Al —o—e I'?gngRMEATE PUMP All T DO
— oJ—o— - - —o— i
O—l
o o g T o 1611 o
-
5 ¢ o o0 @ oy g o8 g R R A B
5 &l § & 8 38 § & § % B g Lo 82 £3
5 °l % %_JL_J_J_J_J il 3 3¢ v
MBR_PLC _ o _ _ 47 o | o - o o 947 | 1605
I
| I
I
| ©

|
|
|
|
|
|
|
|
|
|
|
|
|
— — —
|
|

@‘m—(wovm |

T T T T T T T T T T T T T T o[ -av- ]

¢
(

AN | | 4 XX"—PERM >_
. . PERMEATE

Ny | XX"—PERM XX"—PERM

0sC | | | it 1609 |[A> m
TO PERMEATE PUMP
S~ | | | —PMP— <
N (FAL oc 1 1 1 1 1 =

S 1 kR 2|3 23 £y £y Z
L A OPEN/CLOSE N\ /e : g : g : g : g : g —
] = =
| o 2 i _|

1605 A NOTE 7| "~ XX" PERM PIPE | | |
TRAIN 3A v S CONNECTION, =

M x
v N\
= EFFLUENT WER al
eoces
XX—ML i ° ] 1627 > 1
N [(o] [+ 0]
| S parFLE - MBR EFFLUENT TO DEOX TANK
PLATE E E E E L CHANNEL ., j
LOR
G L G s = (=" Kunome nd
[ L
7] 0 7] 0 A
3 3 8 3 3
— S PROCESS N 0sC
O 0% 00 o ° o ° P L <
A_FROM T T . . . . 1612 B> .

615 A O FROM DRAN PUMPS FA"- -
INSTRUMENT ] ] ] = ] = ] ] [£] L m
R I /\ OPEN/CLOSE

m m m m m m m m m m xxw_LPA
PIPE CONNECTIONS, _—— :I al
s 7))
. L Lo (ol L) L L L 1 L 1 . DRAIN

1613 A H XX*=PD 4 E N/ E E N 4 E E N 4 E E N/ E E N/ E 2 Xx-FD NE 1612
MBR MEMBRANE < [ [ I 1 [ [ [ [ [ [ ¢ I LlJ
BLOWERS -y TO DRAIN PUMPS T

XX"—LPA .
TP OF 10 NOTES:
1. ALL INSTRUMENT TAGS ON THIS SHEET FOLLOW
FORMAT YYY—6ZZZ.
T T 2. LEVEL SENSOR TO BE INSTALLED XX'—XX" OFF
. THE DEEP END OF THE MEMBRANE TANK FLOOR
XX"—LPA OR BELOW IT IF POSSIBLE (IN DRAIN SUMP).
\ A A A A
3. ALL ISOLATION VALVES ON MIXED LIQUOR LINES
LPA FROM XLPA TO BE KNIFEGATE STYLE OR BETTER.
\

1613 B # 4. TANK ISOLATION/DRAIN VALVES RECOMMENDED TO

VBR NEVERANE S v BE FULL LUG STYLE.

5. A HORIZONTAL RUN OF PIPE MUST EXIST A
MINIMUM XX" ELEVATION ABOVE THE MAXIMUM
WATER LEVEL.

6. TANK TO BE ADEQUATELY COATED TO MEET
SERVICE.

7. MEMBRANE TRAIN B IS CONTAINED IN SAME
STRUCTURE AS TRAIN A AND FED THROUGH
INFLUENT GATES AS SHOWN ON 1601.

a caroMa| R VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY

1606




TRAIN 1A PERMEATE FCV TRAIN 1A BACKPULSE FCV TRAIN 1B PERMEATE FCV TRAIN 1B BACKPULSE FCV EJECTOR INFLUENT VALVE

A A A A A
r A 4 . A 4 B 4 oP/CL A WATER OPEN

oP/CL OP/CL OP/CL
CONTROL OPEN  CLOSE CONTROL OPEN  CLOSE CONTROL OPEN  CLOSE CONTROL OPEN  CLOSE  DETECTED

CISICIICISISICICISINCICICHS

COMMAND  OPEN  CLOSE

SISIS

PERMEATE PUMP NO 1 VFD

A

" RUN

SPEED SPEED )

COMMAND REMOTE  RUN FAIL  CONTROLINDICATION

SISISISIGIS

PERMEATE ~ PERMEATE TRAIN 1 PERMEATE
PUMP NO 1 SAMPLE SOLENOID TRAIN NO 1
FLOW OP/CL CONTROL TURBIDITY

SERS S

_SoAA _ _ 1 o ] 1 _ _ L N e ] _
IPC PC | IPc IPC Pc | _IPC IPC Pc | _IPC IPC PC| _iPc IPC IPC Pc| e pc] pcl wpc] wc| wpc| e IPC IPC HMI
zi0\ (zi0N 7 zio Fian Fzio\ e
Sed HEE BeE SEsE gEE SEsgEs S
[ 1111 [ 1111 LT 1] [ 1111 | [ LT 1] A O e —1 1810 | [ [
DO DI DI DO DI DI DO DI DI D0 DI DI DI DO DI DI DO DI DI { ol A0 A TRANSMEMBRANE INFLUENT FLOW Al DO a
% é % % é % é % @ % é PRESSURE é
0——0——0——o0—
% a =} =] | | T é § g =
) =)
- I A I T (R R - - | g8l sl g gl gl 5 gegl 1
s & § 8 & § 8 & § 8 & § B 8%' 5§ 5l E al ol gl 2 S| ] ]
w w w
AT I T I 34 e 2 5l w 5 3 3 8B 2 2o Zu
L (- g = g g = il L {1 - ez & 3l 2 = 5 £ 988 5
> > < < > < X = < S > < < 8%' = s | %l o a Ezg g
gl | | 2l | | 2l | | 2 | | 2| 3 | | | | | 31 gl g Bag| g
3 a a o | & i ? 3 a
A AR AR Lo | | -ttt | | |
m&fé _ _ _ — _ L T - T
- — -1 oI S s e Sy | |
] | |
b | | T
| | I
— |
® | | r———— _ |
@\ I ’7| @LOR YAXRUN ZGNEM ] ABOVAC : | :
s
15 , AN o | | |
NSTROMENT A% y (=) | |
ATM
Zas /C\D | _: FAIL RESET | : |
T 8 S S ;- LT 2 o
FROM/TO MEBR i | | | | | 120VAC e
1o PR T3 % B | | XS =
[ — gl | ~
= NOTE 2 | | : | K _
1 ——- | v
A | — D;gN
DRAIN NOTE) 33 | 0 @
— A XXPERM_ Fo T xx" | @ 120VAC
XX"—PERM
e s ® A ! — o ®
" . T i X" PERM
XX"—PERM Pxx PERM . XX"~PERM PR <3 XX PER {m] XX —PERM A [ w0 >
1615 XX" PERM it \m)d -ov— %/xx" PERM ~BFV— PERMEATE
INSTRUMENT AR PERMEATE PUMP NO. 1 o)
_-EONC Nc]'-
e ] XX"—PERM FO
OM/T:)GOSBR % < :—:FV— DRAIN DRAIN
TRAIN 1B
NOTES:
1. ALL INSTRUMENT TAGS ON THIS
SHEET FOLLOW FORMAT YYY-6ZZZ.
2. INSTALL AR RELEASE VALVE AT
HIGHEST POINT OF PIPING FOR AIR
PURGING, IF REQUIRED.
1611 B XX—PERM __ FC, [, 3. LOCATE NEAR PUMP.
e — %% PROVDED BY MBR VENDOR, INSTALLED

HESPERIA WRP - PRELIMINARY DESIGN REPORT

a caroMa| R VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY

1607




TRAIN 2A PERMEATE FCV TRAIN 2A BACKPULSE FCV TRAIN 2B PERMEATE FCV TRAIN 2B BACKPULSE FCV EJECTOR INFLUENT VALVE PERMEATE PUMP NO 2 VFD

A A A JN A A PERMEATE ~ PERMEATE TRAIN 2 PERMEATE
"op/cL N YopseL N CopseL N opseL N wWATER OPEN " RUN SPEED SPEED PUMP NO 2 SAMPLE SOLENOID TRAIN NO 2
CONTROL  OPEN  CLOSE CONTROL ~ OPEN  CLOSE CONTROL ~ OPEN  CLOSE CONTROL ~ OPEN  CLOSE DETECTED COMMAND  OPEN  CLOSE COMMAND REMOTE ~ RUN FAL  CONTROLINDICATION FLOW OP/CL CONTROL TURBIDITY

CISICHCISISIISICICICICICECENCISIS SISISISIGIS SRS S

SCADA

|
|
o
q
d
|
|
|
|
.

]
(o]

IPC HMI

]
o]
]
]
]
o]

IPC

T
o
T
]
3
T
o]
T
]

IPC

T
o]
T
]
T
o]
T
3]
]
o]
]
]
]
o
T
(]
T
(]

—(B
—
PUMP RN DI %EQ_O_G@
s
OL@?_“[IEE I

(B
NI
—B

(B}
—o-
NI

OPEN/CLOSE COMMAND _G@
8
o
) O~
o
OPEN/CLOSE COMMAND :E @
—_—— — — —o.
o
o
o

(B
) —0-
NI

~£ 3B

(B
—o-
NI

+3—B

(B}
—o0.
NI
(Bl
—o.
NI

1604 L—o o— 1610
A N 2 INFLUENT FLOW
TRANSMEMBRANE
PRESSURE

0——0——0——0——!

VALVE CLOSED ; _G@
_—— —o: —
=] 3
@o ﬂ@
o
o
PUMP REMOTE
et .
o
Q%E*'{B
e _ |
O
(¢}
A,E %,_
2 o@
N
ﬂ@
o
o
z

D

% Qo

o

o

VALVE CLOSED

_——_— —o.

o

OPEN,/CLOSE COMMAND % _G@

< — e —o.

o

o

o

E o

a o = = ]
- gl gl J g B B :| g gl TRt 1
a a o 3 o 3 o S zI o SI w r:,| z [~ IW3 ~E
L
W] A 59 o a9 Bos 8 : sl g gl gl 233 :=!
4 ¢ T T s e o g2 Y z| 2 Bl £ Koul ge
g 3l gl 3l gl gl gl gl gl gg 2 2 g ° gl 208 :
|
2l : : 5 g e 8 g g3gl :
g L | T3 ci S | A B
e 1 o o - R - o R
L3 - = _Jt_i_jf T | T D
| | -
oo ° 1 l r !
I I
1 |
® :_ | | | I l_____J I
@\ N | I7| @LOR Y XRUN AGNEM ] 4BOVAC : | :
S
i , 5] AN Tor | | |
INSTRUMENT AIR v @ I I
ATM =K /CID 1 \m/FAIL RESET I I I
1633 I | .' I | |
T & SEE RN ;- T LT 20 2 o
—FV—
FROM/T0 VBR | | I | | | 120VAC e
=" 1, | | &
- | | N\ I
e | | |

A \
DRAIN

. r
e | 9l
XX"—PERM  Fc Los | 120VAC
1611 A e

FROM BACKPULSE =y XX"—PERM
- —— u
? XX PERM
XX" PERM XX"—PERM N XX"—PERM XX"—PERM
XX"—PERM o XX"—PERM TH N - M -t { 1610 >
INSTRUMENT AR PERMEATE PUMP NO. 2 o)
[ - ]o NC
NC I

T D> —— oRAN

FROM/TO MBR DRAIN

TRAIN 2B ®

@\ [
& @ NOTES:
ATM —DA 1. ALL INSTRUMENT TAGS ON THIS
SHEET FOLLOW FORMAT YYY—6ZZZ.
2. INSTALL AR RELEASE VALVE AT
E By 10°-PERM__ FC Ij:’. HIGHEST POINT OF PIPING FOR AR
ot PURGING, IF REQUIRED.
FROM BACKPULSE —FV—
PUMPS 3. LOCATE NEAR PUMP.

1608

HESPERIA WRP - PRELIMINARY DESIGN REPORT

a caroMa| R VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H
ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA

piGs |

PERMEATE PUMP NO 3 VFD

EJECTOR INFLUENT VALVE

TRAIN 3A PERMEATE FCV TRAIN 3A BACKPULSE FCV TRAIN 3B PERMEATE FCV TRAIN 3B BACKPULSE FCV

SEEEE D

A
OPEN
V‘
N/

= z
I o—o0—K2Z M-——— — — — —— ——
ALQIBYNL 31V3INY3d
€ NiviL

PERMEATE

= o—o—™ |
9
ANYANOD 35010/

PERMEATE TRAIN 3
OP/CL CONTROL

N340 3ATVA QIONIT0S
FNdAYS LVINY3d

PERMEATE
PUMP NO 3 SAMPLE SOLENOID
FLOW

— 1610
INFLUENT FLOW

J

1606 +—
TRAIN 3

TRANSMEMBRANE

PRESSURE
0——0——0——0——!

T

SPEED )

IPC

AO
=
3
x
3
8
a
Ll
w
a
7]
o
=
=
2

v_

CONTROL INDICATION

SPEED

IPC
Dl
a
L
w
3
o
e
s

TN =
WA TTN3do VA

Q g

= —odOV | __
AGNVANOD N3dO
QIONITI0S ¥0133r3

IPC

DI
|
al
al
21
O

W

=l
I
|
|
—

o

IPC IPC
770N
N
DI DI
g 8
o
3 ¥
5 g
— =
___

IPC

DI
|
al
al
Sl
S|

W

=l
I
|
|
—

=z
2
o
w
Q
=
w
4
o
z%
23
8
N\
[}
w0
w@
o
WH
o
oN I/
o

{a)

3=

°3

o

58 77

Bal3

5N

o
\E

S@

9

[

me
< &

oN 1/

]

83
(oc
\E

S@
S
o
=z [T\
w

a3

o

88
N\

\E
w0
M@
o

IPC
/z10N
N

Dl
z
&
o
E
s

 op/cL
CONTROL

N

IPC
DI

a8

172

3

o

2

s
—

CLOSE

CISISENS

CONTROL  OPEN

" op/cL

SCADA

MBR PLC

120VAC

XX"—SAMP

orr

N

¢RU
N

N\
/

—FV—

—BV-

NOTE 2

1610

PERMEATE
DISCHARGE

|+
—BFV—

XX" PERM
XX"—PERM

o
5
o
N

XX"—PERM
XX" PERM

XX"—PERM

N

PERMEATE PUMP NO. 3

XX"—-PERM

XX" PERM
N

i/
XX" PERM

FILTER

INSTRUMENT
AR SYSTEM

L

A

XX"—PERM

XX"—PERM

[ 1615
INSTRUMENT AR
1605
FROM/TO MBR
TRAN 3A

HIGHEST POQINT OF PIPING FOR AR

PURGING, IF REQUIRED.

INSTALL AIR RELEASE VALVE AT
LOCATE NEAR PUMP.

. ALL INSTRUMENT TAGS ON THIS
SHEET FOLLOW FORMAT YYY—6ZZZ.

2
3.

NOTES:
1

XX"—PERM

e L
14+
—FV-

(<) (N A
&
14
5 < %
[
ped b4 QolE =
Gm ©o| W om
= == "
o 3 N
sa ==
o= Om
L IE2 L1z EE

A
| B XX"—PERM

1611
FROM BACKPULSE

PUMPS

1609




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H Y

ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA Cios€d D

4 < o o
ob z = = -
| I ofry ¥ dls oy g .
3 WWL WS z|R z|e g2(s 2
| | @ MWE g z|= z (= Z (= e
=z o> ES ES E 7 &
_ RRW o 3] o S on z
mwmu 883 3 S S &y
=zl z
sgeld s«
mm [ [ @
| s 2
i , N
o
. B3 E
| n Z8 =
| 2 &
£ o - T .
ITo3 W < o
D 5
(72}
N1/ ]
He)s g
Q
NIA! &
2
2 ]
SN
[

. g 0—— 0——0——0

-
N/ N3dO 3AW/
O O——— O——— O———

m@m

VALVE
CLOSED

(20
N

VALVE

REMOTE ~ OPEN

A
:
"iji_f_
<)
S

2 NSNS
W 0——0——0——0——
8 N 8
|mv |o|§|3m.v_ | NN AN AN
! L N3O WA
.Q—— O—— O—— O—— |

OPEN
COMMAND
[ricoy
N

mw 3
| HMM! ml.l |||||||||||||||| A .rAv
| z28% | _ w
Epsg _
Wmm _ [ Q u
L e R N A
mmwm , - L
! E | | &
[ ! I “ 3
| 1|4
O ©, b el
| =
| szm | “ N o
| vefy [ pl-—— h L
=2 1 AN ANAANNA ! |
-5 JD S R -1 i
Z225 b
coFy | r———————— I
[ mmmm tr 1“ 1] be—— = = =
f o &
|
1 Q 1
| <
1 Q 3 2
| < 15 o
e L Ff
n i o
| x ) z
_ Pt g 8 \\Qm
= | 000;
| | I o
| , | “ | = ,
° a0 {
che R P =
= | | ! 2 '
m__uV = g._ﬁ_ | " AN
AT} O peeend | EDEENREN
=3 o & | )| ANA ANA AN
@ et
wz TN NI Na0 >" R I B
W b |
m@ucTTTT CE . SO Y =
g I |
: T x _ &
WouTNvL M | T g g i
- | s
358 I ] ] tleolli| 8 L&
3 | W E 2l - i
& el C)NCE S n |
| | @ 3 z
e = B 5 & [
| et | DO D]
[ b
V' L (J
) UL I LSS 10O, o
NI/ 4 M.
3 _mc “ “ NSNS S
e @ &
f o L
[ [ |l
| b |AH XH =
|
|
e @|@
[
3 1
- ./. 1
= = m = =
| [ & &l o[ & &
7 o a o o
| R . . R
cee 1 |
177 ! ﬂ w w w ¥OLOITIOD LVAWNID XX |
gy —— | S g E
o Ldd ol I A_V % % >3
L | | |
NP I < < <
_ &) ﬁi+ |||||||||||||||||||||||| - @ «QF @F
[ ﬂ , 3 3 3
~|T w|T a
| H | | =1 ol w
N Qe QO =
8 o 8 ] 3
Q = = =
W « a a a
& S

1610




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H Y

ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA Cios€d D

<@ 9@ A 8@ =@ g@
, , Z Z Z Z Z Z
| | EE|o| KE|s| £B|g| KE|o| HE|g KE
sH|e =sl|el =1|1e =Ll =!I =1
x 3 @ @ 4 x
wy ¥ w ¥ w ¥ w wv
PW PW PW PW PW PW
| | ezl | ezl ezl ] e2L] 2L o2
| |
] = = = = = =
> 4 @ 4 4 @ @
@ Iri] i} i} i} ] ]
1 [ o o o a a
w_ w_ w_ w_ w_ w_
b3 % % % b3 b3
| | *
*

HEADER HIGH

PRESSURE 2
/ear
N

0 ——0 ——0 ——0 ——0-
01 Wa3d-, 91
snssad | T T T 1 *

¥3avaH |

mgﬁ frssgsa Oy

[ anssd | T T TTTTTT T -

E I Sy “ L o0 f

N A T_A
%
!
&
[
*
kd
!
&
[
*
L |
B
o
N
%

HEADER HIGH
PRESSURE 1

[+]
¥30vAH e 1@1 H

@
|
|

BACKPULSE BACKPULSE  / BACKPULSE BACKPULSE
| I
l IPC
| o

z
w
[N
o
|
_ L
|
|

:
l
|

SODIUM HYPOCHLORITE

(o)

?

XX"=CIT
XX"—SHC

PUMP 2

®
9
&L
]
o]

CITRIC ACID
INJECTIONASOLENOID INJECTIONASOLENOID

=
l
|

_BCV_
o}
e
—BCV—-
3|—6%
| x

Iz ‘ W_
3
NlILA b |
N 2 * 3 ¥ 3
wd =L e et e —-g————————- 1 B ¥ xl?
o NI Mmo1d , * A A
=] I | dind ¥ oL
g- ° 1 sndova | \ 0 * *
Qo — O—— 0— =z
a3 —Ot)— 5 A A
o (=}
NG | &) ¢
| * a x =
D 2 < | A ez 2z|°
el V—rt ————— ] — = = =5E
_mmr < m__k LI we T ! _ E2 223
3= T\ WO >0
z dind 5 =
go 35IndMova @ eE
So N1/ | | *
33 1| L
T 1

V]

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |
r _ z
} | ] | &
L I soHd | I &
| | | . | E
—r
| 3538 | | _ _
ESE2 “ w "
_ “
|
| | | * |
, T | * |
_ ! |
: | I %
_ | \4“ | L
Q
< | | !
I | L 3 | |
mm | oE.o_az_._ 3 | “ *
W%@lllll = “ ! )
2=} | - T
z = —_ 4 _ Q A %
o8 T0MINOD " | " | z o
_&m g3ads _ ! 2 | 2 z z
& HEDy C oW %
a |©8 [ m HEE " p °
[ —_ [Sh=)
> 1B ||||_ g L———— =]
N 2w 2T o z 2\ a *
X ] uc%:om_o_ E 2 3 F
S [% oo HOIH & , S e ____ * 4
= NI/ o AR
WW I ‘ s | ) * AN 3l
o Qo < III|_ | w ¥ !
S S~ | X A M N wx .
2 o [} S * r g
w Illun & “ 0 AOH [%
= NhE & |
a B |o|o|o|o | I -4 = | *
>4 x S * 3 |
S , [ = | £z
& B Eozumu_ @ “ ]
o T
4 | *
— | *
T m__ujimurz%st | H i
WM@L T " g ! —1
S 3 =
" © bl & | z
¢ ! ¢ E
0——0—— 2 | -_D.
[ [ J b+ I %
* e U E 4 bod
- I = ! * i T w
a8 oivoion | PN a|8%
w
() gl e flEs
o . 0 IS4 . S zs
z e i
& ——— ,
ad | ._oE.zomv“ | AN i |*
HE 0 ——0 ——0 ——0——0- a33ds | W < N\ z x
az x /F X &
8 | X 9( ................................... ¢ g
a =z =z
e — of o " 3
S |z? 1 R @ N 7 x % z z o X o Vlm
S 1 4 NG *
- |8uw 1Sd | o = 1)
& uoms._om_n_ 4] S = ] 3
. 1m p ——0 ——0 ——0—0 HOIH | © 0,.0_' =z | x
o S 40 > >
=z [} C | o
) - T . |
o - @ 1 ] x
b4 iy - Hik i
a = z & L
NIA 19 I ! |\ *
. . e @ 8P | L |
2 . , N | ! .
| *
a > ——0 ——0——0——0-
e | el L oo | e 4 &
——— * Wy3d—,XX
@ w 310N | “
W@Llll@l _ ,
s J : @
2 GNVINOD _n._n
23 S g N
RW < uN .
© EA
" | [ £ u 3 o
| | a 2 3@ = 58
7 o2 -4 4
¥ 83 b wm
i <z 28 2 o
" o .MF DP 9 BW
4le Gz Hg m 2
[ [ < 3% 3, & z&
=] >4 %)
a Ep QY z 4
| ol S he —% w
s 3 q2p 88 & 8
p {38 oz § gL
3 = =<n F= 2 aZ
2 * S . -~

1611




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H
ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA

piGs |

DRAIN PUMP 1

DRAIN PUNP 2

A

A

IPC
A
E |
3
|
|

POSITON
CONTROL POSITON

v___

g 2
T04INOO
NOLISOd

FAL

OPEN

IPC
[ DI
JAN

gl

g

S
|

(Y S U E
T

HEEEE B

REMOTE

POSITON
CONTROL POSITON

FAL

CLOSED

OPEN

REMOTE

SISISISISHS

e

IPC

DI
JA
|
|
|
|

:
i

———— e

FAIL

RENMOTE

COMMAND

E B5E

/SI’MT

SCADA

MASTER PLC

MBR EFFLUENT CHANNEL

]
|

B

1606

)

TO AERATION BASIN

XX"-D

ALL INSTRUMENT TAGS ON THIS

—PV—
NOTE

1.

ONC

—BV—

DRAIN

Ok b,
: o
o0

_
_ 0 o—]
_

9 _ 4

% _ ?l e
_ b3
_ 1
_ H

T _

- 2
IIIIIIIIIIIIIII ¥ o
g
IIIIIIIIIIIIIII _ Jum
[ z
5] n_,m
|AH v b
o~
o (@ o3
o g
% . .
% b3
) . § g
—oH—— % Sr—ioH—>-
o nWM _
2
[}

o o

N J

b3 %

] L1

o w o w

a—.XX

ANTAR
o M
z z

5| Efz| ¢
[+4 [

g | g

MBR TRAIN 1

SHEET FOLLOW FORMAT YYY—6ZZZ.

LOCATE LOS NEAR PUMP.

2.

1612




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H Y

ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA Cios€d D

I ———

VIBR
AN
Al
20N
|

o
=3
£
3 3
| | E3
| |
(<) o (@) (<) o (@) (S (@) (<) o (@) (<) o (@) (<) o (@)
| | =4 < =4 < =4 < < < < < < =4
w w w w w w W W w W W W
| g g g g g g g g g g g g
als als aly |y ol alg ol alg ala 7] 7] 0
g8 = al8| = g[8 = al8| = 8[8| s 88| s 2|8 = 2|8 = 48| s 28| s @8] = 88| =
@ x®T & e @ T @ xT @ 4 @ o @ N o N @ o @ @x @ x™ o '
a ol a @ a ol a @ a ol a ol a al o o ! o ol a @ a al a [l
= MW E3 MW = MW E3 MW = MW E3 MW = MW = MW E3 MW = MW = MW = MW
| | SLIRE 9 R”E S 2E 3 RE S 2E 8 2E 9L IRE 9 2E 9 2E QL IRE 8L [RE 3 2E
| |
d d < g g < d d < < < <
- 9 = = - 5
n_ n_ n_ n_ w_ n_ w_ n_ n_ w_ w_ n_
d d X d d x d d x ] < x
J J J I A B ] S
, , Vd—XX 14
ﬂM | | @n mx
8 1y o
Rm = _T .................................................... SOF
1 SP I A o
= [ [ AHV
[
e R e e iy I-w
| -
, o ‘
_ g
2
. o
| | _
| | — — =
. < A: <
! ! | g g g
| | | | ]
X b3 b3
M X| = =
_ v}
| | _
| [
<
220 = | .
o= o0—0+—0——o0— D < ———r——_—_—— 2
HWV — ]
<
| -
, o 5
. %
| X
I I _ [A)
, [ _ (<) (<)
_ = e
© ©
4 © ©
[ [ w
, O
_ T
@ @
. m M
[ | @ a
| [ A g
_ HE |t
. z =
| g ||
= =
[ [ g 2
, |
. T
[=]
[ | wm
[ N
(W L ]
m AN

BT .
PUMP -r
FAL , i
m —_—,——
: SN\ |
| |
|
|
s
: ~— |
| [
|
L_— ——
T ™

MEMBRANE BLOWER
RUNNING
(A7
DI
|
e

N

T
|
|
e 6 |,
, o _..mlu._yi(ml,mu -
! [ g0 -
o ul
2 [f ) N y
=) % T--L_J"r ...... JE—
I [ [ I
: me i M@ T----Tr.----._ ................................
Onm _ |
” o =
) R
: , O

SCADA
r
|
|
|
|
lEARI:AE‘:!\I—mO
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

1613




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H
ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA

piGs |

AERATION BLOWER-2

oL

RUNNING FAIL  TEMP  VIBR

RUN

=4
=Y

A

DIFFERENTIAL
PRESSURE

TEMP

PREESURE

7

e Y e Y ey

g

o——0——0——o0——

A N A N A

|

|

3

AREA-700

PACKAGED_SYSTEM

LOW PRESSURE AR
1613
TO MBR TRAINS

XX"—LPA

~ XX"—LPA

XX"—LPA

(N (15 (s

L
DISCHARGE
SILENCER

———t———_— e

MEMBRANE BLOWER-2

1614




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H
ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA

piGs |

AERATION BLOWER-3

oL

RUNNING FAIL  TEMP  VIBR

DIFFERENTIAL

TEMP

PRESSURE

RUN

=4
=Y

A

PRESSURE

3

%

PACKAGED SYSTEM

LOW PRESSURE AR
1613
TO MBR TRAINS

XX"—LPA

~ XX"—LPA

XX"—LPA

MOTOR PROT.
~—
— a— c— em—

A N A N A

|

k |

|

4

7

[N Y oY Y uY

T

. -

T
|

T

[

|

|

|

|

|

|

|

|

|

|

|

|
1_
!

|
[M]

L
DISCHARGE
SILENCER

MEMBRANE BLOWER-3

g U P PP

(o
m_
=
0

1615




COMPRESSOR ROTERY SCREW SYSTEM COMPRESSOR ROTERY SCREW SYSTEM
A A
INSTRUMENT AIR HEADER
LOW PRESSURE ALARM
V‘
K
HMI . o -
HMI
o)
K
DI
MBRPC 0 i iiiiiiii
ol
['4
2
2|
|
o
=
3|
PLANT
) -
» MBR TRAIN-1A
‘ (o] XX"—LPA 1601
PLANT AR T XX"—LPA NOTE 2
OUTLET . MBR_TRAN-1B
XX'—LPA XX LR [ ez >

"
| Q ot |
=7

MBR_TRAIN—2A

XX"=LPA :D' 503

——
OH OH OH

bl

DRAIN . MBR_TRAIN-2B
NOTE 4 XXT-LPA 1604 >
‘ ‘ —LPA MBR TRAIN-3A
XX” — 1605 >
1O}
Y, _— uor Tan—zo
— 1606 >
COMPRESSOR/DRYER
PACKAGE
PLANT AIR
LA PERMEATE PUMP 1
1607 >
NOTES: XX —LPA PERMEATE PUMP 2
1. ALL INSTRUMENT TAGS ON THIS SHEET el = 1608
FOLLOW FORMAT YYY—6ZZZ.
2. PROVIDE AT LEAST ONE ISOLATION VALVE PER TRAIN. * XX"—LPA PERMEATEIGz:MP 3
3. HANDLE FOR BY—PASS VALVE TO BE REMOVED OR
VALVE LOCKED IN CLOSE POSITION. ‘ ‘
Xx"
4. DRAIN VALVES TO BE LOCATED AT ANY LOW POINTS Te)
IN PIPING WHERE MOISTURE MAY ACCUMULATE. }

5. COMPRESSORS RUN AS DUTY/STAND—BY.
COMPRESSOR/DRYER
PACKAGE

1616

HESPERIA WRP - PRELIMINARY DESIGN REPORT

a caroMa| R VICTOR VALLEY WASTEWATER RECLAMATION AUTHORITY




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H
ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA

piGs |

NaOCl, VFD 1

NaOCl, VFD 2

N

cliclcliclo o

W=
NI/

RUN

REMOTE

/mw 7

|

|

oy =

- @ |
xmm_u mm_uﬁo T
o) 1Dpgtn—

FAL
V‘
]

RUN

|8 8l
[z

aWNNOD
N

clicls

RUN
COMMAND

;

dANS WIINGHO

R

CHENICAL SUMP
HIGH-HIGH LEVEL

*% MBR PLC

SCADA

T HOHHOH |

XX"-SCH

*
:

%K
O]
*

1611

TO BACKPULSE PUMP

@

SHEET FOLLOW FORMAT YYY—6ZZZ.

%% PROVIDED BY MBR VENDOR,
INSTALLED BY CONTRACTOR.

1. ALL INSTRUMENT TAGS ON THIS

NOTE:

>

m 1L
Mg@@ : 5|9
g & 7 N
z /m‘\m X
x *
) el N N =
o
MAS - O
3 o "| % @ —- HIS—,XX
I
.@_ —Aa- %
o
|
o
=
o
[]
*

HOS—.XX

SODIUM
HYPOCHLORITE
XXXX GAL TANK

—TK—

—DV—

/|* —BV-

—DV—-

1617




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H Y

ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA Cios€d D

1611

ALL INSTRUMENT TAGS ON THIS
SHEET FOLLOW FORMAT YYY—6ZZZ.

TO BACKPULSE PUMP

NOTE:

FAL

CITRIC ACID VFD NO. 1

REMOTE

IPC
oI
5]
<
8|
=
N
I
|
1
®
XX"=CITRIC_ACID

RUN
COMMAND

SHICECECEGES

VFI
ETM
&,
_/
JFAIL @
\
RESET S
10Ot
or—

D

| EED

2 e N —r—

2 @i@sg 0@F ="

: m@ m__u! I I“AVL/K ......... &) Is

z _ %

N0 mmél_ s I mm— :
4D ;
g i .

= & =
oP- O

_ %X { VO XX
W
=
!

N

CITRIC ACID
XXXX GAL TANK

@w‘ >l

CHEMICAL SUMP
HIGH-HIGH LEVEL

TANK LEVEL
IPC
Al
HH
H
L
LL
n-'l
sg
Qx
Eﬂ
|
— —
I
I
I
|
I
I
I
I
I
I
I
I
I
|
I
I
I
:
I
I
:
I
I
:
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
|
I
I
U STRA!
I i
\
\
q——
\
o
FILL
STATION

CITRIC ACD

MBR PLC
(o]
, |
|
3 Y
120VAC
|
|

SCADA

1618




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H
ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA

piGs |

CHANNEL 1

BANK 1

UV SYSTEM

A

A
oN

N

U= XDCR
FAL
V‘
N

w
INTENSITY
N

LANP ON  LAMP FAL
V‘
N /]

S

A
WIPER
RUNNING  WIPER FAIL

SIS

WIPER
AUTO

N

POWER (%)  uv DOSE

BANK RUN
TIME
N

L

(-3

BANK FAI
V‘
N

ON

K AUTO  BANK

Vs
BANI

SET W
DOSE

AUTO

RESET

EEEEE

w
TRANSMITTANCE
N

w
TRANSMITTANCE
XDCR
FAL
¥aY
N

SCADA

|____I____I___J.___J.___J_______L___I___J._______J.___J_____L______J

L35y

w pLc*

d
|

m—

. !

1I_
|
—_

b

@ MOA @ RESET

0Ll ONIMVYA 33S
‘NOILVNNLLINOD ¥04

T

INEL MAINT. MODE

CH
@ ON%FF
—LCP—

XFMR 480VAC
—XFMR—

TO RECLAIMED WATER
1705

PUMP_STATION

TO UV CHANNEL 2
1702

TO UV CHANNEL 3
1703

XX"—UVE
XX"—UVE

—BV—

POWER

PANEL 1

WIPER

@AUTO/MAINTENANCE

BANK

@ ON/OFF

————

FAIL

N /i

&

M
T

JON
\

N\
/

- —

R

|_--_--_I_--_I.--_--_-

*

TTT T T T T TN
7N
* *x
TsH
FOR

EBE

EBE | PDE

EBE

POWER AND

CONTROL CABLES
|4

POSITION

o

FROM CHANNEL 2
1702

XX"—UVE

FROM CHANNEL 3
1703

UV LAMP
BANK

6

FROM COMMON

PERMEATE HEADER

PERMEATE SAMPLE

1610 [

I
T
—BFV—

—CMP—

XX"—PERM

1610

2]
[
©
=
<}
T
[}
=
z
z
=}
3
1Y
M
w
T
=
W
S
T
m

N
8o
38
z
DO
Wy
WO
&g
o3
mN
ge
N3
N_U
53
23
o

FROM PERMEATE COLLECTOR
EQUIPMENT SUPPLIER.

* SUPPLIED BY UV SYSTEM

I
1.

i
Q
@
z
a
o
4
3
W
x
3
5
[rd
x
I
4
]
a

3. UV SYSTEM SCE LOCATED IN UV CONTROL
BUILDING.

1701




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H Y

ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA Cios€d D

B
g
65
=E|8
<
35"
i
ez
£O/I ONIMVYO 33S g
‘NOILVNNLLNOD ¥04 _
"
x
ﬁ
",
~
y &)
() o
: )
;D |
o = I
z< I
: _ |
° & |
A 7 _
') "
SN[/ |
~ "
I
I
I
\m 7T _
e |
3 = I
g HIHE g
g T !
Y K “ wm
pu
WmmL ﬂ_ﬂ | mm
£ g g
=] | £2
= | * 23
) % o s\
I
D LDy
r———————-— * *
3 * w w w
3 ( _/r@| g #| o
Y Lo
I
: |
| z
z I g
b3 [ @
Eo | x
o £2 e
) @D _r ©
o | E3(Y —t————————d Y k——_———————— - ———— *
*
: 3
£ g5
5 iz !
3 i
I
I
=~

—— =

@ ON/OFF

—BFV—

T
I
|
|
————— .

10LI ONIMVNQ 33S
‘NOLLVNNLLNOD ¥04

XX"—PERM

FROM_PERMEATE_COLLECTOR
FROM UV CHANNEL 1
1701 [

EQUIPMENT SUPPLIER.

NOTES:

1610
* SUPPLIED BY UV SYSTEM
1. SEE DRAWING 1701.

UV _PLC

SCADA

1702




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H
ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA

piGs |

N

CHANNEL 3
A

’

N

BANK-3
A

MAINTENANCE
MODE

oy

W DOSE
N

UV-1 XDCR
FAL
va
N

mmu{sw
aN
N

b3

P FAL
¥
N

32

ON

LAWP

SCADA

UV _PLC

—————

F—_——————————————

—LCP—

e
]

CHANNEL MAINT. MODE
NoHF

@F

WIPER

@ AUTO/MAINTENANCE

I

VAR

201 ONIMVNQ 33S
‘NOLLVNNLLNOD ¥04

—XFMR—

@

480V

XFMR

w
3
._
&
...... _v
] )
2
g
O]
122
3
[=13)
3
o
B
* £8
e Bl N\
mmm * % | * X
/* w w w
B 8| 8
mvmﬂ
]
Emw
z
o
g
Ex
|||||||||||||| iz
38
................ =) 5
a*
w
8
=z
z
Q
o
!
1g
A8
=
&
o
~_
&
8
5
: E
[}
S
w &
g 3
Zlo
ole >
g|e @
3 g
g £
o =1
2
*

1701

____.@X *

d

FROM UV CHANNEL 1
1701

EQUIPMENT SUPPLIER.

NOTES:

1. SEE DRAWING 1701.

1703




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H Y

ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA Cios€d D

-tk :
5 7N 1 NI e [ 3
o 2 o—0—0—0—0 WS © =
s KA Ty 5 | ! g 3|d
_M mm@I?ITTT WS /\ m
@ | 32 9 8 &
E | B ) ek — 2~ — -1

: (- B

3

\
IPC
=N
N
DI
I_ -
I
]
I
I
I
I
I
I
I
@
I
120VAC ee
SA A TURBIDITY
\_/ ‘
|
Y

o T e | &
mmmu J.5E Kot | g 5|3
mm' / | Iz Fx | _ = Inva nva
ZENC) |
Iz ed
oS | 1
a N\W\_' T
& A
m =z ?-IvIoIoIvur
o 1 Er iz
z T g BON
S Tz e 1]
E NI
TRORRO=S
= 1 NIAT
_MA i< oo—o—o—
W Ix Fx
| z v | I OIN
i Iz ' &d]
o # S NVIDZ B s
ek
NP
g Er Er
z v I ON
= @) @
I NI/
-4 | TN <[ % 5
4 e
mm NP & )
N 5
&
|
|
|
|
|
|
Ja} Ja}
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
o e
el | B
= % = %
_ ! HIS HIS
_ _ 3 3
[ [

CONTROL BUILDING

SCADA

1704




1d0d3d NOIS3A AHVNINITIHd - ddM VIdddS3H Y

ALIHOHLNY NOILVINV103d d31VMILSVM AT TIVA HOLDIA Cios€d D

AREA—-1000

TO RECLAIMED
WATER RESERVOIR

XX* — UVE

MPS—-2

(AN
;N
I
I

— 1
I
I
:
I
I
I
I
|
I
I
I
|
I
I
:
M

120VAC
XX” — UVE

T
] : ol
480 IVAC
|
-
QO -_
o]

—PSHL—
’%v'
—ARV-

I

PUMP 2

L

oI
|
| SRR
SN AL RRESSURE:
N N
\:REAW
VN

[
IS N ST DU S

5

[

) e 7o i Y P o
S

HI/LO cﬁfﬁi& sﬁﬁ? REMOTE s;,"él/ RUNNING  FAIL

PRESS
ALARM

NI

Dy
STR
(s
—
Vo]
XX" — UVE

—BFV—
—scv-

RECLAIMED
WATER WETWELL

L I 7RI B S A D
WMMLI | I.mr |m 8 _L ..... In,.\d_\llu.m , mu‘ m_ |
" vl L +- % T ¥
m/mmMrT , = - | oo /# m "
YR i S M- ¥ |
m ‘ .= : S [ H—— | a
Bl -m@-u | @ Moo ) |
iPa M- MR PR <Y
WWWMMVT _ Nt/ _
Feal | | _ wmﬁw WAMV _
) b

UV_EFFLUENT
[ o+ &>

SCADA

PLC

PLANT
AREA—-1000

1705




seanlo FR
Engineers...Working Wonders With Water™ .

HESPERIA WATER RECLAMATION PLANT

DESIGN INFORMATION MEMORANDUM NO. 13A
SITE LAYOUT AND CONSTRAINTS

Project Name: Hesperia and Apple Valley Scalping WRPs, Raw Sewage Lift Station and Force Mains

Client: Victor Valley Wastewater Reclamation Authority Date:  December 2009

INTRODUCTION

This DIM-13A discussed the selected Hesperia WRP site location and physical constraints at
this location such as geotechnical and seismic constraints.

Site Layout

The Hesperia WRP will be located on the north side of Mojave Street, just west of Tamarisk
Avenue, as shown in Figure 13A.1.

The WRP site layout has been developed with the following goals:
e Low profile;
e A monolithic or uniform structure concept to reduce footprint; and
e Common wall construction to reduce costs.

The proposed site layout is presented in Figure 13A.1. Sections of the proposed WRP are
presented in Figure 13A.2 and Figure 13A.3.

Site Constraints

Seismicity and Geologic Hazards

An initial review of readily available geological maps suggests that there are no known active
faults underlying the project sites. The San Andreas Fault is approximately 12 miles southeast
of Hesperia. Other faults such as the Helendale, North Frontal, and Mirage Valley are
significantly closer; but may be dormant and pose a smaller risk. Whatever distant fault sources
are identified in the final geotechnical report, it is clear that the subject sites for this project are
in seismically active areas for which strong ground motions must be considered. Based on
available geotechnical borings that were placed for a prior project near the Apple Valley WRP
site (Apple Valley was referenced due to the fact that at the time of developing the PDR, no
Hesperia geotechnical report is available), the final geotechnical report for Hesperia WRP site
will likely confirm that soils in that area are in Seismic Class C or D, and design ground
accelerations will be on the order of 0.30 g. Soils in this category should allow the use of
conventional concrete wall, column, and mat foundations. Since the soils are predominantly
sands, gravel, and weak caliche, it is also suspected that seismic liquefaction, expansive sails,
and soil corrosivity will not be major design considerations; but all such factors must be detailed
for both sites by the geotechnical consultant.

pw://Carollo/Documents/Client/CAVVWRA/8229A00/Deliverables/DIM_13A (Final) 13A-1



DIM-13A - Site Layout and Constraints
Hesperia Water Reclamation Plant
December 2009

Design Codes

Seismic and other design loads for the Project will be as specified in the 2007 California
Building Code (CBC), which is based on the 2006 International Building Code (IBC). These
industry standards also rely extensively on “Minimum Design Loads for Buildings and Other
Structures” in American Society of Civil Engineers (ASCE) 7-05. Exceptions (to IBC & ASCE)
outlined in the CBC, and in specifications by local municipalities or other jurisdictions, will also
be researched and implemented.

Structural Systems

Available model extractions suggest that concrete foundation walls for basins will extend
approximately 20 feet deep and will be 16 to 20 inches thick. The foundation mat beneath the
walls will be approximately 18 to 22 inches thick. Walkway slabs will be 12 inches thick and
span over the basins near ground level. Foundation walls for enclosed pump buildings will
extend approximately 20 feet below ground and will be 12 to 16 inches thick. The first floor slab
(near ground level) will be 12 inches thick, ribbed with concrete beams, which in turn are
supported by the perimeter foundation walls.

Perimeter bearing walls above the first floor will be 12 inches thick, reinforced masonry. At least
one interior CMU wall on the first floor would be required to transmit roof lateral loads (wind and
seismic) to the first floor slab diaphragm.

The roofs for enclosed buildings will be supported by steel beams approximately 10 feet apart,
sloping between the masonry bearing walls. The roof deck will be 3-inch deep corrugated steel
spanning 10 feet between support beams. The exposed roof surface will be standing seam
metal deck, supported by the 3-inch deck underlayment. Rigid insulation will be sandwiched
between both decks.

Topography

The selected WRP site is adjacent to a wash and will require additional research into the
floodway and floodplain elevations to determine top of concrete required for the water-bearing
structures and other site facilities. The local flood control agency will be contacted and FEMA
maps will be obtained. The site is generally sloped from the south/southwest to the
north/northeast along the wash. The south portion of the site is at an elevation of approximately
3,340 feet above mean sea level (amsl) with the north end of the proposed WRP footprint at
approximately 3,335 feet amsl. The change in grade across the site is not anticipated to create
any additional site and or excavation requirements. A detailed topographic survey will be
conducted upon final approval of the WRP site location from VVWRA and the City of Hesperia.

Noise Control

Noise attenuation needs to consider the three elements of noise: source, transmission path, and
noise receiver. The impact of background noise, including existing environmental,
transportation, and community noise sources in the absence of any audible construction
activities must also be considered. For the Hesperia WRP, noise reduction will be accomplished
by reduction at the source to practical limits.

Noise reduction at the source is dependent on the type of unit process or equipment in
guestion. For typical equipment at wastewater treatment facilities, several options are available.
The most effective solution is to enclose the equipment in some type of building or other
enclosure. Sound attenuation panels can be provided on walls and/or ceilings of buildings or
structures. For extremely high noise generating equipment or equipment located outside
buildings or enclosures, manufactured noise suppression appurtenances can also be provided.
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Considering public acceptance, a number of measures will be taken to provide noise
attenuation for the Hesperia WRP. The proposed noise control features for the major process
equipment are listed below:

e Pumps: Pumps at the Hesperia WRP include submersible pumps and motors (i.e., MBR
feed forward pumps, WAS pumps) located in below-grade wet-well, dry-pit pumps (i.e.,
membrane permeate pumps) housed in building basement, and exposed pumps
(effluent vertical turbine pumps) with motors at grade level. Noise attenuation will be
accomplished by providing motor shrouds and/or increased level of motor insulation. For
exposed pumps, some type of sound attenuation wall may be constructed if necessary.

e Mixers and Drives: Mixers and drives (i.e., on top of aeration basins, etc.) can also be
provided with motor shrouds and/or increased level of motor insulation.

o Blowers: Blowers at the Hesperia WRP will be enclosed in building basement, with
interior acoustical treatment on walls and ceiling. If necessary, each blower can be
provided with individual enclosure to reduce noise level within the building.
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