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SECTION 1 - INTRODUCTION  

In accordance with our Scope of Services dated May 30, 2024, this Preliminary Design Report 
(PDR) presents the recommended criteria and configuration of Phase 3 improvements to the La 
Contenta Wastewater Treatment Facility (WWTF). This PDR was informed by the La Contenta 
Wastewater Collection System Improvement Project and Wastewater Treatment Facility Phase 
3 Improvement Project Predesign Report (CCWD, 2024) (“2024 Predesign Report”), 
confirmation of design criteria by HydroScience, and review of data collected from the District 
and in the field. The 2024 Predesign Report is included in Appendix A. Our preliminary design 
drawings are included in Appendix B. 

HydroScience worked collaboratively with Calaveras County Water District (District) engineering 
and operations staff to develop the proposed preliminary design described herein to meet the 
following key objectives: 

• Add a new extended aeration activated sludge basin with an integral clarifier to provide 
additional treatment capacity to the existing Biolac treatment system for Phase 3 flows. 
The combined capacity of the existing and new basin and clarifiers should be suited for 
Buildout projected flows. The capacity of the new basin and clarifier alone should be 
suited for Phase 3 flows. 

• Add conveyance, metering, and flow splitting of mixed liquor between the existing and 
new basins. 

• Add additional blower capacity in the existing treatment plant building for the new 
activated sludge aeration basin. 

• Evaluate a new separate clarifier and Return Activated Sludge and Waste Activated 
Sludge (RAS/WAS) pump station as an alternative to an integral clarifier.  

• Add a new permanent pumping station at the Upper Effluent Storage Pond (UESP) to 
convey stored effluent back to the treatment process. This includes evaluating two 
different pump station configurations: a floating barge pump station in the pond or a wet 
well submersible pump station, with an option to convert the existing Return Lift Station 
into a combined facility for both existing process drains and the UESP.  

• Perform associated improvements to yard piping, power distribution, utility power supply, 
instrumentation, and PLC/SCADA controls. The improvements include a new masonry 
electrical building to house the new MCC equipment with provisions for future expansion. 
The electrical portion of the project will include a wholesale replacement of the existing 
power distribution and standby power systems for the entire WWTF. Ageing power 
distribution panels in the existing control room/lab will be demolished. The utility power 
service will be upsized. Facilities will be designed for Phase 3 with provisions for 
Buildout.  
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SECTION 2 - CONDITION OF EXISTING WWTP 

The District previously prepared an engineering report (2024 Predesign Report) evaluating 
existing WWTF conditions, projecting increases to plant flows and loads, and presenting 
preliminary recommended facility improvements. That report provides a summary of the 
wastewater planning criteria, current unit processes, equipment, WWTF design criteria, 
expected collection and WWTF improvements, recent upgrades, and other pertinent facts about 
the existing facility. This section provides an overview of the findings of that report, summarizes 
HydroScience’s evaluation of its findings, and presents updated information and recommended 
criteria for detailed design.  

Based on an updated analysis prepared by HydroScience, Table 2-1 presents 2023 influent 
wastewater flows. Table 2-2 presents 2020-2023 average influent concentrations. 

Table 2-1: 2020-2023 Influent Flows 

Flow Parameter  gpd gal/day/EDU5 gpm 

Average Dry Weather Flow 
(ADWF) 

154,000 137 107 

Average Day Flow (ADF) 200,0004 1804 139 

Maximum Day Flow (MDF) 660,0004 5954 458 

Notes: 
1. Based on Influent Flow Data presented in 2024 Predesign Report, augmented with data for the remainder of 

2023. 
2. Average Daily: The average flow occurring over a 24-hr period. 
3. Max. Day: The maximum daily flow in the record examined.  
4. HydroScience updated analysis identified four unusually high readings between 12/31/2022 and 01/16/2023. 

These readings ranged between 0.710-0.980 MGD. The high flows on those days correspond to a flooding event 
that impacted the collection system and has since been resolved. After discussion with the District, these 
readings were removed from the influent flow data analysis and the ADF and MDF were recalculated as 
presented in the table as well as the corresponding gal/day/EDU. 

5. Number EDUs in service area for year 2023 is 1,110. 

Table 2-2: 2020-2023 Influent Average Concentrations 

Constituent Concentration units 

BOD5, mg/L 1431 mg/L 

Total Suspended Solids (TSS), 
mg/L 

Sampling underway2 mg/L 

Total Kjeldahl Nitrogen (TKN), 
mg/L 

Sampling underway2 
mg/L 

Nitrogen, N, mg/L Sampling underway2 mg/L 

pH Sampling underway2 pH 

Temperature Sampling underway2 C 

Notes: 
1. Average value from District data from 1/1/2022 to 12/31/2023. 
2. These influential concentrations are not part of the routine monitoring program. The District is gathering this data 

to inform the design phase of this project. Assumed values for preliminary design are discussed later in this 
Report. 
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The monitoring reports between January 2021 and March 2024 have been reviewed and the 
data applicable to the improvements discussed in this PDR are presented in the following tables 
(Table 2-3 through Table 2-5):  

Table 2-3: Aeration Basin Ditch Concentrations 

Aeration Basin MLSS Concentration Criteria Units 

Minimum 2,110 mg/L 

Maximum 4,610 mg/L 

Average 3,246 mg/L 

Design Average 3,000 mg/L 

Design Capacity 4,0001 mg/L 

Notes: 
1. Based on typical MLSS range for extended aeration processes of 3,000-6,000 mg/L per Metcalf & Eddy, 

Inc., Wastewater Engineering: Treatment and Reuse, 4th Ed., R. Tchobanoglous, 2003 and on design 
recommendations by the treatment equipment manufacturers.  

Table 2-4: Current RAS System Parameters 

Parameter Criteria Units 

Average RAS Flow 0-417 gpm 

Average Monthly Influent Flow 400,000 gpd 

% Average RAS/ Average Influent Flow 0%   

% Peak RAS/ Average Influent Flow 150%   

Notes: 
1. Based on as-built WWTF Plans, KASL Consulting Engineers, 1991. Design RAS range is 0-150% of 

Average Daily Flow. Design Average Daily Flow is 400,000 gpd.  

Table 2-5: Current RAS/WAS MLSS Concentrations 

RAS MLSS Concentration Criteria Units 

Minimum 1 3,570 mg/L 

Maximum 1 10,060 mg/L 

Average 1 6,938 mg/L 

Design  7,000 mg/L 

Notes: 
1. Values extract from District data running from 01/01/2022 to 12/31/2023. 

A process flow diagram of the existing facility is shown in Figure 2-1. 

The District has reported the following concerns and issues experienced with the existing WWTF 
that should be addressed by this project: 

• The WWTF is undersized for projected Phase 3 flows. 

• The existing Biolac sometimes fails to meet effluent water quality criteria. This is 
suspected to arise from the shortcomings of the integral clarifier design, which utilizes a 
curtain wall to separate the biological process from the clarification process. High flows 
passing through the curtain wall openings cause short-circuiting and impact settling, 
resulting in excessive turbidity and TSS in the clarified effluent.  
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• The existing integral clarifier is difficult to maintain because it can’t be isolated, shut 
down, and drained. Divers must be used for repairs. 

• The existing process fails to adequately remove nitrogen to meet a potential future 
discharge permit limitation of 10 mg/L Total Nitrogen as N.  

• The existing airlift RAS pump is difficult to control and has no flowmeter. 

• The UESP is currently serving as a holding pond for non-compliant effluent. Effluent is 
pumped back to headworks for a second pass through treatment when flow capacity 
allows. This is done with a portable submersible pump and a hose, which is labor 
intensive.  

• The District desires a permanent UESP pump station. 

• The District desires to eliminate the incidences of non-compliant effluent so that UESP 
can be returned to seasonal storage of recycled water that is fully compliant with Title 
22. 

• The existing MCC is old and located in an operations and lab workspace. It does not 
meet current electrical codes.  

• The existing PLC control panel is old and should be replaced. 

• The existing pipeline from the treatment plant to the LESP is undersized for Phase 3 and 
Buildout flows.  

• There is an existing holding pond located at the proposed site of the new aeration basin 
containing about 500 CY of water and sludge. This Project will include dewatering and 
discharge to the WWTF, sludge removal and stockpiling at a designated site on-property, 
and overexcavation of unsuitable material in accordance with Geotechnical 
recommendations. 
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SECTION 3 - PHASE 3 AND BUILDOUT DESIGN FLOWS AND CONCENTRATIONS 

This section establishes the design flow rates and preliminary influent concentrations for the 
Phase 3 (this Project) and Buildout (future) expansions of the WWTF. The proposed design 
criteria are based on the findings of the 2024 Predesign Report and additional preliminary design 
calculations provided by the District, modified to reflect the most recent available operating data, 
and incorporate consistent equivalent single-family unit (ESFU) estimates and unit flow 
generation factors.  

HydroScience reviewed current and projected design flow data provided in the 2024 Predesign 
Report, preliminary design calculation spreadsheets provided by the District, and more recent 
flow data provided by CCWD.  

The 2024 Predesign Report established the current La Contenta WWTF service area at 1,110 
ESFUs. To estimate growth, the report considered the 2020 California Department of Finance 
population projections, current approved development, the 2020 Calaveras County General 
Plan, and the quantity and makeup of vacant properties within the La Contenta service area that 
could be developed and connected in the future. The report estimates up to an additional 1,140 
ESFUs are possible within the service area at Buildout based on vacant property zoning and 
assumed property utilization levels for those vacant properties. It should be noted that 
projections utilize a unit flow generation factor (gpd/ESFU) for average dry weather and average 
annual flows that are more conservative than existing data indicates. If the actual unit flow 
generation is less than allowed for, then more units could be served. 

The 2024 Predesign Report presented various estimates of average daily unit flow and peaking 
factors for average annual, average dry weather, maximum month, maximum day, peak hour, 
and minimum day flows (AAF, ADWF, MMF, MDF, PHF). The Phase 3 Design influent flows 
presented in the 2024 Predesign Report are shown on Table 3-1. The District’s preliminary 
design calculations for Buildout are presented in Table 3-2. 

Table 3-1: 2024 Pre-Design Report Phase 3 Design Flows 

 Parameter PF gpd/esfu gpm gpd 

AAF 1.0 200 219 315,000 

ADWF   0.8 150 165 237,000 

MMF 1.5 300 328 473,000 

MDF 2.5 500 548 789,000 

PHF 4.0 800 876 1,262,000 

Minimum Day 0.3 50 55 79,000 

Source: 2024 Pre-Design Report, adapted from CCWD Water and Wastewater Design and Construction Standards.  
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Table 3-2: 2024 Pre-Design Report Buildout Design Flows 

 Parameter PF gpd/esfu gpm gpd 

AAF 1.0 200 313 450,000 

ADWF   0.8 150 235 338,000 

MMF1 1.5 300 469 675,000 

MDF 2.5 500 781 1,125,0001 

PHF 4.0 800 1250 1,800,000 

Minimum Day 0.3 50 78 113,000 

Source: 2024 Pre-Design Report, adapted from CCWD Water and Wastewater Design and Construction Standards.  
Notes: 

1. MDF value was recalculated and adjusted from the 2024 Pre-Design Report. A value of 600 will be used, 
instead of 500 included in that report, as discussed below. 

 

HydroScience reviewed the factors and projections presented in the 2024 Predesign Report and 
preliminary design calculations, and our findings are as follows: 

• 2024 Predesign Report values in Table 7 of the report are consistent with calculated 
values as shown in Table 3-2 except for Phase 3 MDF. The unit MDF in 2023 was 
calculated to be 595, rounded to 600 gpd/esfu. This higher factor will be used for Phase 
3 and Buildout flow projections, below.  

• 2023 flow data was analyzed and revealed a few high data points. The District agreed 
that these values were due to unusual circumstances with creek/drainage flooding in the 
collection system that entered the sewers, and that these could be removed.  

The District is currently implementing the design of an upgrade to the Huckleberry PS. The 
recommended pumping configuration and discharge flow rates are addressed in Section 4.1. 
The station is expected to be designed with a maximum discharge flow rate of 1,400 gpm (2.0 
MGD). The station will further have the capability to operate in emergency mode where two high 
flow pumps operate at full speed to discharge approximately 1,550 gpm (2.23 MGD).  

The WWTF has two primary return flow streams back to headworks for treatment: 
filtrate/drainage from the belt filter press, and backwash from the continuous backwash filters. 
These flows must be added to projected wastewater flows from the service area and pumping 
rates from Huckleberry Lift Station. Table 3-3 presents estimate of the flows from these two 
processes:  
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Table 3-3: WWTF Return Streams 

 Source 
Maximum 
backwash 

flow per cell 

Number of 
Operating 

Filter Cells3 

Total 
Return 
Stream 

Flow, gpm 

Total 
Return 
Stream 

Flow, gpd 

Filter Backwash – Phase 
3 – MDF1 14 gpm 5 88 126,720 

Filter Backwash – 
Buildout – MDF1 14 gpm 7 123 177,120 

Belt Filter Press – Phase 
3 and Buildout2 -- -- 96 138,240 

Total Return Stream 
Flow – Phase 3 

-- -- -- 264,960 

Total Return Stream 
Flow – Buildout 

-- -- -- 315,360 

Notes:  
1. Includes 25% safety factor. 
2. District to confirm that sufficient sludge processing hours are available to treat Buildout flows with the existing 

belt press without expansion. This is stated in the 2018 Master Plan. 
3. District to confirm number of operating filter cells in each scenario. 

Table 3-4 presents recommended Phase 3 design and Table 3-5 presents the Buildout design 
flows. The development of design criteria for calculating the hydraulic profile and hydraulic 
capacities of unit processes was approached as follows: 

• Flows pumped from Huckleberry PS to the WWTF influent junction box are calculated 
from 1577 ESFUs for Phase 3 and 2250 ESFUs for Buildout, multiplied by the flow 
generation factors presented previously. The exception to this is PHF. 

• For PHF under the Buildout condition, the normal design peak pumping rate for 
Huckleberry PS is used. This rate is 1,400 gpm or 2,016,000 gpd per the Huckleberry 
Draft PDR. The “emergency” peak pumping rate of 1,550 gpm is not formally reflected 
in the design criteria. The impacts of this additional flow on process performance are 
expected to be minimal. 

• For PHF under the Phase 3 condition, it is assumed that the Huckleberry PS peak 
discharge rate will be capped in the control system at a peak value of 876 gpm or 
1,260,000 gpd, equal to the calculated PHF based on EDUs.  

• WWTF internal return flows from filter backwash and solids dewatering (Table 3-3) are 
added to Huckleberry PS flows at a new influent junction box to be installed immediately 
upstream of the headworks screen.  

• The UESP pump station is assumed to not be operating during peak flow conditions, and 
therefore is not factored into the hydraulic profile as an additive flow. 

• RAS will normally be pumped from either the aeration basin integral clarifier or a separate 
secondary clarifier, depending on the option selected by the District. RAS will discharge 
to the influent side of each aeration basin. Each aeration/clarification process train will 
have its own closed RAS loop dedicated to that process train. Each aeration/clarification 
process train will be hydraulically sized for the sum of flows from Huckleberry PS, the 
filtration and solids dewatering return streams, and the RAS flow rate.  

• An alternate RAS discharge point at the influent junction box is provided to facilitate 
transitions between process trains, but this is not the normal mode of operation. It’s 
assumed that when this is used, the RAS flow rate to the influent junction box will be 
managed to keep the overall flow rate through headworks at or below the values listed 
in Table 3-4 and Table 3-5.  



Calaveras County Water District 
Preliminary Design Report – La Contenta WWTF Phase 3 Project  
11/13/2024 
Page 3-8  DRAFT 

www.hydroscience.com 

Table 3-4: Recommended Phase 3 Design Flows (1577 esfu) 

 Parameter PF gpd/esfu gpm 
Influent 

Flow 
gpd 

Return 
Flow3 

gpd 

Total Flow 
gpd 

AAF 1.0 200 219 315,400 -- -- 

ADWF   0.8 150 165 237,000 -- -- 

MMF 1.5 300 328 473,000 -- -- 

MDF1 2.5 600 548 950,000 264,960 1,214,960 

PHF 4.0 800 876 1,260,000 264,960 1,524,960 

Huckleberry LS Max 
Discharge Flow2 

-- -- 876 1,260,000 -- -- 

Notes:  
1. MDF gpd/esfu changed increased to 600 based on a review of the 2024 flow records. The 2024 Pre-Design 

Report used a value of 500.  
2. Assumes PLC controls will be programmed to limit Phase 3 peak flow to WWTF to the design PHF.  
3. Return flow will occur under all flow scenarios. Only the MDF and PHF impacts are calculated here to 

determine the design flows for hydraulic capacities. 

Table 3-5: Recommended Buildout Design Flows (2250 esfu) 

 Parameter PF gpd/esfu gpm 
Influent 

Flow 
gpd 

Return 
Flow3 

gpd 

Total Flow 
gpd 

AAF 1.0 200 313 450,000 -- -- 

ADWF  0.8 150 235 338,000 -- -- 

MMF 1.5 300 469 675,000 -- -- 

MDF1 2.5 600 781 1,350,000 315,360 1,665,360 

PHF 4.0 800 1250 1,800,000 -- -- 

Huckleberry LS Max 
Discharge Flow2 

-- -- 
1,400 
(1,550 

emergency) 

2,016,000 
(2,232,000 
emergency) 

315,360 2,331,360 

Notes:  
1. MDF gpd/esfu changed increased to 600 based on a review of the 2024 flow records. The 2024 Pre-Design 

Report used a value of 500.  
2. Emergency discharge is reserved for unusually high I/I events. WWTF facilities will be designed for the non-

emergency peak and checked for acceptable short-term operations at the emergency peak. 
3. Return flow will occur under all flow scenarios. Only the MDF and PHF impacts are calculated here to 

determine the design flows for hydraulic capacities. 
4. Phase 3 design assumes that, at buildout, these design flows are split 50/50 between the new process train 

and the existing. The existing aeration/clarification process train will be upgraded in a future project to 
achieve this capacity.  

For operational convenience, the new aeration basin and clarifier will be designed to handle all 
Phase 3 flow scenarios with the existing aeration basin and clarifier on dry standby. This strategy 
will avoid the need for Operations to bring the existing aeration basin and clarifier online during 
Phase 3 peak flows, which would involve labor-intensive biological process seeding and 
stabilization. 
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At Buildout, it is assumed that the flows will be evenly split between the existing and new aeration 
basins under all scenarios. Therefore, all new facilities downstream of the splitter box will be 
hydraulically sized for either 50% of the Buildout flow or 100% of the Phase 3 flow, whichever is 
higher. Required upgrades to the existing aeration basin, clarifier, blowers, and yard piping 
would take place in a future project.  

Design influent wastewater constituent concentrations are shown in Table 3-6. These are based 
on the values stated in the 2024 Pre-Design Report that the manufacturers have provided 
quotations for. The measured influent BOD from 1/1/2022 to 12/31/2023 averaged 152 mg/L 
(Table 2-2). The District does not routinely sample influent TSS, TKN, or N. However, an influent 
sampling program was initiated in fall of 2024 to gather several months of this data to inform an 
update of the criteria prior to finalizing a technical specification for aeration basin and clarifier 
supply.  

Table 3-6: Preliminary Design Influent Constituent Concentrations and Loads 

Constituent Concentration Units Phase 3 Load1 Units 

BOD5, mg/L 200 mg/L 789 lbs/d 

Suspended Solids, mg/L 200 mg/L 789 lbs/d 

Nitrogen, N, mg/L 35 mg/L 138 lbs/d 

pH 6.0 – 9.0  -- -- 

Low Temperature 10.0 C -- -- 

Design Temperature 20.0 C -- -- 

Notes: 
1. Based on Phase 3 MMF of 473,000 gpd. Flows above the MMF are assumed to be diluted with I/I.  
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SECTION 4 – WWTF IMPROVEMENTS 

Recommended WWTF improvements are described in the following subsections. The 
preliminary design plans are referenced below and provided in Appendix B. The improvements 
addressed by this project are limited to only those Phase 3 Improvements from the 2024 
Predesign Report that were selected by the District for implementation in this project.  

4.1 Huckleberry Pump Station 

Huckleberry PS was identified as a Phase 3 improvement which is currently in design by others. 
HydroScience reviewed the Huckleberry Replacement Pump System Basis of Design Report, 
September 2024, Lumos & Associates. The report recommends the following improvements to 
the pumping system that will convey raw wastewater to the La Contenta WWTF: 

• Two low flow submersible pumps  
o Constant speed drives (District considering variable speed option) 
o 150 gpm with 1 pump operating 
o 300 gpm with 2 pumps operating 

• Three high flow submersible pumps 
o Variable speed drives 
o 1,200 gpm with 1 pump operating at full speed 
o 1,400 gpm with 2 pumps operating at setpoint speed for max design flow 
o ~1,550 gpm with 2 pumps operating at max speed (emergency pumping mode) 

The effect of these peak flows on the Project design criteria was discussed in Section 3. 

4.2 Headworks and Pretreatment 

Influent flows pumped from Huckleberry PS undergo debris removal in an existing screen 
channel located in between the two existing buildings. Table 4-1 presents data on the existing 
screen. The screen has sufficient wastewater flow capacity to screen Phase 3 flows at or above 
the calculated PHF of 1.26 MGD. However, the maximum rated wastewater flow capacity is 0.08 
MGD below the PHF plus internal return streams, which total 1.52 MGD. Because flows in this 
range will be diluted with I/I or relatively clean return stream flows, we are assuming that this 
small exceedance will not become an issue since the clear water capacity is higher than this 
value. This should be monitored as flows increase, since hydraulic capacity is affected by the 
volume of screenings in the wastewater. 

The screen capacity is well below the Buildout PHF plus return streams total flow of 2.33 MGD. 
Therefore, the screen and likely the screen channel will need to be upgraded with the Buildout 
expansion.  
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Table 4-1: Existing Headworks Criteria 

Criteria  Value Units 

Headworks 

Channel Width  2.0 ft 

Water Depth1 Normal: 0.88 
Max: 1.13 (approximate) 

ft 

Influent Pretreatment 

No. Of Units 1 Ea. 

Type  Rotary Basket  

Manufacturer HUBER Technology, Inc.   

Model Rotamat® Ro9/400/6   

Maximum Hydraulic Capacity  

with Clear Water 
2.17 

(1,507) 
MGD (gpm) 

with Wastewater 
1.44  

(1,000) 
MGD (gpm) 

Source: Equipment cutsheets provided by District.  
Notes: 

1. The District provided the following approximate depth measurements upstream of the headworks screen: 
a. Normal water depth with Huckleberry PS on: 0.88 ft 
b. Max water depth based on wall discoloration: 1.13 ft (approximate) 

4.3 Flow Splitting and Hydraulic Profile 

Sheet G004 in Appendix B presents the preliminary hydraulic profile for the project. The 
following discusses key considerations and features of the hydraulic design and items to be 
further investigated and resolved in final design. The hydraulic profile is based on the following 
assumptions: 

• Hydraulic structures and pipelines conveying all flow that are modified or installed as part 
of this project will be sized for the Buildout condition (Table 3-5).  

• Hydraulic structures and pipelines conveying flow downstream of the splitter box to the 
new aeration/clarification process train will be sized for Phase 3 total flows (Table 3-4) 
without splitting of flows. This flow is higher than 50% of the Buildout flow. 

• Under the Buildout condition, it is assumed that flows will be equally split between the 
two process trains. The District will make required upgrades to the existing process train 
and yard piping prior to Buildout. 

• Return Activated Sludge (RAS) will be pumped from either the new integral clarifier or 
the new independent circular clarifier back to the influent side of the new aeration basin, 
matching the configuration of the existing aeration basin. 

• A piping branch and two valves will be provided to also allow RAS to be diverted to a 
new junction box upstream of headworks. This is only to be used when transitioning from 
one aeration basin to the other. The input point will allow re-screening of the RAS as an 
added benefit. The additive RAS flow impacts on headworks and the new splitter box is 
not included, because it is assumed that RAS will not be diverted to headworks during 
peak winter flows. Therefore, the PHF condition without RAS flow governs the sizing of 
those upstream facilities.  
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• The Return Pump Station peak flows from filter backwash and dewatering filtrate are 
added to the influent flows from Huckleberry PS to calculate plant hydraulics and drive 
process sizing. It is assumed that the UESP will not be drained during winter peak flow 
conditions. 

• The HGL for the Phase 3 project is calculated backwards from the existing max water 
surface elevation (WSE) in the filter influent box. This is based on the as-built max WSE 
of 741.75 plus a 2.6 ft correction factor for the change of survey datum. This is the typical 
calculated difference between surveyed spot elevations around the treatment units 
compared to the as-built drawing elevations. 

• The hydraulic design for the Phase 3 project assumes that the District will upgrade 
filtration (add cells) and UV (replace with two channel system) when flows increase, so 
that the WSE in the filter influent channel will not rise above the current maximum value. 
This project does not evaluate or contemplate upgrades to the hydraulic capacities of 
unit processes downstream of clarification or any increase in the driving head required.  

The addition of a second aeration/clarification process train will require splitting of raw 
wastewater flows downstream of the screen. There is an existing wye-shaped splitter structure 
with aluminum slide gates and a pipe stub out for the future aeration basin. The splitter structure 
lacks any weirs for accurate management of flow split and there are no flowmeters downstream 
to measure flow to each unit.  

Our current hydraulic profile, civil layout, and mechanical design (Sheets G005, C104, and 
M400) show a new flow splitter box with weirs to be installed near the existing box between the 
headworks channel and the aeration basins to evenly split flows. The existing box would be 
demolished. A challenge with this approach is that there is very little elevation fall between the 
headworks channel and the aeration basin. The elevation difference between the channel floor 
upstream of the screen and the design WSE of the existing integral clarifier is only 0.5 ft (749.1 
– 748.6 ft). This provides insufficient head to allow for a flow split using weirs unless static water 
surface is allowed to be maintained in the headworks channel even when Huckleberry PS is not 
pumping. There is also insufficient head to allow full pipe magnetic flowmeter measurement 
downstream of the splitter box. For that reason, flowmeters are shown as future on the drawings.  

The District may wish to consider deferring the splitter box improvement until Buildout, instead 
using the existing wye-shaped splitter structure to manage flows to aeration for Phase 3. It is 
designed to operate at a low liquid level. The existing box would be assessed and refurbished 
as necessary as part of the project, including the aluminum slide gates to provide a reliable 
means of isolating a basin. The lack of a weir would reduce or eliminate the static water level in 
the screen channel. HydroScience would update the hydraulic profile calculation to confirm the 
hydraulic impacts of this change. 

Flow splitting would not be routinely used in Phase 3, since all flow is expected to be treated in 
the new aeration basin and clarifier with the existing serving as a dry standby. If the existing 
basin is needed, the District can operate the slide gates to either approximately split flows or to 
redirect all flow to the existing aeration basin.  

At Buildout, a new splitter box with weirs and flowmeters can be designed in conjunction with a 
new, raised screening facility. The screening facility would be located north of the building in a 
location that is roughly equidistant to both aeration basins, resulting in similar pipe losses. The 
Huckleberry PS design would need to account for a few additional feet of static and dynamic 
head to pump to a higher channel that is located farther from the incoming force main.  
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During Buildout, total flow would typically be split equally between the two aeration basins, 
although an uneven flow split is possible by adjusting the weirs differently or installing motorized 
weir gates or pinch valves. The new basin will be larger than the existing in Phase 3, as 
discussed below, but the existing can be enlarged in the future to provide matching volume and 
the integral clarifier can be replaced with a separate circular clarifier. 

The available elevation drop between the existing integral clarifier weir as well as the matching 
new clarifier weir (integral or separate) and the filter influent channel maximum water surface 
elevation is 4.25 ft based on the 1991 as-builts corrected for the current datum. The existing 
yard piping from the clarifier to the filters is 12”. The filters are designed for a maximum 
differential head of about 3 ft. A static mixer for coagulant injection, EMI Model F12-2E-F, is 
installed in a vault upstream of the individual filters. The head loss of this mixer is not available 
but is assumed to be 1 ft for the purposes of this PDR. This will need to be confirmed during 
final design.  

The preliminary hydraulic profile indicates that a new integral or independent clarifier with a weir 
elevation matching the existing integral clarifier provides enough elevation fall to drive flow 
through the existing filters at the maximum differential filter head of 3 ft. This will require a 12” 
diameter clarified effluent pipe in the integral clarifier alternative, and a 12” diameter pipe for the 
stand-alone clarifier alternative. This finding is subject to confirmation of the static mixer losses 
and assumes the addition of future filter cells at Buildout..  

4.4 Aeration Basin System With Integrated Clarifier 

The existing aeration and clarification process is a Biolac system manufactured by Parkson 
Corporation. HydroScience coordinated with and collected budgetary proposals from Parkson 
and Bioworks North America, who manufactures a similar competing extended aeration product. 
Bioworks was started by engineers who originally worked on the Biolac product and then left to 
start their own venture and implement improvements to the design. Parkson has also made 
various improvements to their offering since the original La Contenta WWTF was built.  

The preferred approach for specifying this system is to list both manufacturers in the 
specification and prohibit “or equals”. HydroScience has verified that both Parkson and Bioworks 
supply products of comparable quality and features. Bioworks provided a partial list of US 
installations that included 6 facilities installed from 2012 to 2018. Contact numbers were 
provided. Both manufacturers are able to offer a performance guarantee. Other potential equals 
are lesser known and may not provide a comparable product or comparable service and support. 

Budgetary proposal and supporting information from both manufacturers are provided in 
Appendix C. 
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Both manufacturers were provided the current project design criteria, including Phase 3 and 
Buildout flows and loads and the intent to route all Phase 3 flows (Table 3-4) through only the 
new process train and to equally split the flows in Buildout (Table 3-5). The recommended 
process sizing provided in their proposals differed slightly but were generally in agreement with 
a few exceptions. Table 4-2 provides the effluent requirements given to each manufacturer. 
Table 4-3 provides the preliminary criteria that each manufacturer proposed for their systems to 
meet these flow, load, and effluent quality requirements. Each proposal includes a biological 
nutrient removal (BNR) feature to meet the desired effluent nitrogen concentration. Parkson 
refers to this as “Wave-Ox” and Bioworks refers to it as “DyNOX”. The feature consists of 
sequential nitrification and denitrification by alternating air flow to the floating headers using 
control valves to create anoxic zones for denitrification.  

Table 4-2: Effluent Requirements 

Parameter 
Effluent 

Requirement 

BOD 10 mg/l 

TSS 15 mg/l 

TN 10 mg/l 

NH3-N 1 mg/l 

Source: 2024 Predesign Report.  

Table 4-3: Preliminary Aeration Basin and Integral Clarifier Sizing 

Parameter 
Existing 
Biolac 

Parkson 
Biolac 

Bioworks 

Active volume 500,000 gal 620,000 gal 600,000 gal 

Side slope 1.5:1 1.5:1 1.5:1 

Sidewater depth 10 ft 10 ft 10 ft 

At-grade dimensions 91’ x 105’ 94’ x 148’ 90’ x 126’ 

Clarifier dimensions 50’ x 23’ TBD 56’ x 31.5’ 

Qty of floating headers 7 9 11 

BNR NO YES YES 

Design MLSS 3,000 mg/l 3,000 mg/l 3,000 mg/l 

Maximum MLSS 
Typically 

operates at 
3,600 mg/l 

4,000 mg/l 4,000 mg/l 

Air demand, excluding 
denitrification credit 

880 scfm 1,185 scfm 900 scfm 

Quantity of blowers 3 3 3 

Size, each 510 scfm  600 scfm 450 scfm 

Horsepower, each 25 hp TBD 30 hp 

VFD NO YES YES 

Source: Equipment supplier proposals in Appendix C.  
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4.4.1 Integral Clarifiers 

The default integral clarifier offering from each manufacturer is configured differently. If an 
integral clarifier is chosen for the project, the differences will affect how the specification is 
written, the project is bid, and the clarifier is operated and maintained. 

Parkson 

Parkson’s current integral clarifier design is similar to the District’s existing integral clarifier, with 
the following improvements (see Appendix C for typical drawings): 

• The curtain wall arrangement has been replaced with a reinforced concrete partition wall 
and an influent distribution channel to evenly distribute flows. Flow is introduced to the 
channel through a slide gate connecting to the basin. 

• Dual cone bottoms and flocculating rake-skimmers are used.  

• Both airlift and centrifugal RAS/WAS pump options are offered. We specified that pumps 
shall be used since the District has had challenges with the airlift pumps in the past. 

• Duplex clarifiers with internal isolation can be provided if desired. These can be sized for 
50% or 100% of the flow in each clarifier. 

Aside from these features and options, the Parkson clarifier design is similar to the existing 
clarifier. It uses a flocculator rake-skimmer with chains to collect solids and carry scum to the 
scum beach. Sludge is collected on v-channels on the bottom of the clarifier and pulled by 
suction into perforated pipes cast into the v-notch.  

Bioworks 

Bioworks defaults to a different style of rectangular clarifier than the Parkson offering (see 
Appendix C for a clarifier brochure). Similar to Parkson, a concrete wall separates the biological 
treatment zone from the clarification zone. Bioworks utilizes a travelling bridge scum and sludge 
removal system. Suction headers travel along the bottom of the clarifier. Pumps remove the 
sludge and convey it to a channel where it flows by gravity to the inlet of the basin. Scum is 
removed by a skimming board attached to the bridge which conveys scum to a rotating pipe 
trough. Sludge is wasted via an automated valve.  

If specified, Bioworks can offer an equivalent clarifier of the type that Parkson offers. Parkson 
does not offer a traveling bridge clarifier like Bioworks. 

The differences in the clarifier styles could present some challenges to preparing a bidding 
specification open to both manufacturers if the District is interested in the traveling bridge style, 
which is more costly to manufacture than the Parkson-style clarifier. However, if the District 
selects an independent clarifier option, then the manufacturers would propose the basin alone 
and these differences would not be a factor. 

Like Parkson, Bioworks can offer their integrated clarifiers in a duplex arrangement upon 
request. 
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4.4.2 Configuration 

HydroScience specified that the new basins be constructed at the same 1.5:1 side slopes as 
existing. Our default approach for lining the basins would be to use the same reinforced concrete 
liner approach as the existing. This has provided good service life at this facility, allows for 
cleaning without liner damage, and avoids sun exposure issues compared to a synthetic liner.  

HydroScience specified a 10’ sidewater depth to match existing. Bioworks has offered that if the 
basin were increased to 12’ depth, this would reduce the flat floor dimension to 87' x 50' and the 
at-grade dimensions of 108' x 92'. Air required would drop from 900 SCFM to 750 SCFM (non-
denitrification), requiring proportionately less diffusers (9 chains instead of 11). However, this 
would make the new basin deeper than the existing and could present issues with hard rock 
excavation (geotechnical report is pending and will be reviewed once available). For the time 
being, a 10’ sidewater depth is considered the project default to match existing.  

4.4.3 Comparative Equipment Costs 

HydroScience requested that each supplier provide budgetary pricing for a number of 
configuration options. Table 4-4 presents the costs quoted. Note that these only cover 
manufacturers’ scopes of supply. They do not include civil construction, concrete, or installation. 
Duplex clarifiers would require more concrete than a simplex clarifier. 

Table 4-4: Aeration Equipment Options Budgetary Quotations 

Alternative Parkson Bioworks 

A. Single full-flow integral clarifier $790,000 $710,000 

B. Two integral clarifiers, each at 50% Q $850,000 $900,000  

C. Two integral clarifiers, each at 100% Q $880,000 $975,000  

D. Clarifier by others $700,000 $495,000  

The following summarizes our observations regarding these quotations: 

• The quotations from both suppliers for Option A (the default option) are relatively similar.  

• The incremental cost for a duplex clarifier, based on equipment only, ranges from 8-27% 
of the base cost. This excludes the additional concrete, which will add to the cost 
difference.  

• The cost of equipment for the aeration basin alone (Option D) is 70-89% of the cost with 
integral clarifier. There are potentially significant savings to apply to an independent 
clarifier. The Bioworks quotation is 30% lower than the Parkson quotation for this option. 

4.5 Aeration Blower System 

The existing blower system includes three blowers with space for two additional blowers. These 
are installed in a room in the Treatment Plant Building. The air discharge manifold is buried 
beneath the building slab. Options for expanding air supply to feed the new aeration basin and 
the existing include installing new blowers in the available spaces in the blower room, or 
installing a separate blower system dedicated to the new aeration basin. 
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Given that the new aeration/clarification system will be sized larger than the existing to address 
all Phase 3 flow scenarios, the airflow requirements will be higher for the new system compared 
to the existing system. Additionally, the new basin will operate in BNR mode while the existing 
will not until it is upgraded in a future project to serve Buildout conditions. BNR mode requires 
finer control of basin dissolved oxygen (DO) to optimally achieve effluent quality requirements.  

To optimize operations, HydroScience does not recommend expanding the existing blower 
facility with two new blowers so that it can serve both process units. This approach would 
severely limit the operator’s ability to balance airflow between the two basins and independently 
manage the DO in each basin. Installation of an isolation valve on the existing air discharge 
manifold to split air control is difficult or infeasible because the manifold is buried under the slab 
and not accessible. 

Therefore, HydroScience recommends constructing a dedicated blower facility to serve the new 
unit process. This would be constructed in the adjacent chlorine gas room. Chlorine gas is no 
longer used and that equipment has been removed. The room is currently used for storage and 
the District has indicated that it can be cleaned out and reused. Sheet M600 in Appendix B 
shows our recommended approach. Three blowers would be installed in the adjacent room. The 
discharge manifold would be surface mounted on the floor and penetrate the south wall before 
transitioning below grade. A tie in would be made to the existing buried air supply stubout for 
the second aeration basin. A valve would be installed and kept normally closed to isolate the air 
supplies to the two basins except during abnormal operating circumstances such as if the 
existing blower facility fails.  

The new blowers will be VFD controlled. A total of three blowers will be installed: two duty 
blowers and one standby blower. These will be positive displacement blowers similar to the 
existing blowers.  

4.6 Independent Secondary Clarifier Option 

For this alternative, a conventional circular secondary clarifier would be constructed to clarify 
mixed liquor from the new aeration basin. It would be located southwest of the aeration basin 
adjacent to an existing gravel access road. A RAS/WAS pump station would be constructed next 
to the clarifier to collect and pump sludge back to the front of the aeration basin with a side 
stream controlled by an actuated valve to waste a specific volume of sludge to solids dewatering. 
Two pump configuration options are evaluated for this station: 

• Submersible centrifugal chopper pumps in deep wet well 

• Double disc pumps on concrete pad similar to Arnold WWTP 

The following criteria was used to evaluate the clarifier design: 

1. Detention Time (DT), hrs = Tank Volume (MG) x 24 hours / Day / Flow into Tank (MGD) 
2. Surface Overflow Rate (SOR), gal/d/ft2 = Flow (gpd) / Surface Area (ft2) 
3. Weir Overflow Rate (WOR), gal/d/ft = Flow (gpd) / Length of Weir (ft) 
4. Solids Loading Rate (SLR), lbs/d/ft2 = Solids (lbs/day) / Surface Area (ft2) 
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The same flow criteria for Phase 3 and Buildout used to size the aeration basin will be used to 
size the clarifier. RAS will recirculate from the clarifier to the front of the aeration basin in the 
same process train. Each aeration basin will have an independent clarifier and RAS/WAS 
pumping system. If an independent secondary clarifier is constructed for the new aeration basin 
as part of this project, it is assumed that the future Buildout upgrade project will include removing 
the existing integral clarifier and constructing a second separate secondary clarifier and 
RAS/WAS pump station.  

Typical design values for the clarifier loading design are shown in Table 4-5. 

Table 4-5: Typical Clarifier Loading Criteria  

Clarifier Loading 
Criteria 

Typical Design Value Units Condition 

DT 2 - 3 hours hours Peak Hour Flow 

SOR1 400 - 800 gal/d/ft2 Maximum Day Flow 

WOR 10,000 gal/d/ft Peak Hour Flows 

SLR2 25-30 lbs/d/ft2 
Maximum Day Flow at 

4,000 mg/L 

Notes: 
1. Typical design for SOR of 200 - 400 gal/d/ft2 (average) and 600 - 800 gal/d/ft2 (peak) for secondary clarifiers 

settling following extended aeration is shown in Metcalf & Eddy, Inc., Wastewater Engineering: Treatment and 
Reuse, 4th Ed., R. Tchobanoglous, 2003.  

2. Typical design for SLR of 4.8 - 24 lbs/d/ft2 (average) and 33.6 lbs/d/ft2 (peak) for secondary clarifiers following 
extended aeration is shown in Metcalf & Eddy, Inc., Wastewater Engineering: Treatment and Reuse, 4th Ed., R. 
Tchobanoglous, 2003.  

The recommended clarifier configuration is a spiral blade clarifier as manufactured by Westech, 
Inc, ClearStream Environmental, RockWater Equipment, or approved equal. A budgetary 
proposal was solicited from Westech and is included in Appendix D. A premium coating system 
or stainless steel will be specified for all submerged metallic equipment.  

At this diameter, the equipment for this clarifier would be one of the smaller units that Westech 
provides. It is recommended to install the launder on the outside of the basin to give space 
between the scum collector and the clarifier mechanism. HydroScience recommends a 12-foot 
clarifier depth to optimize settling performance. 

A precision bearing drive design is proposed for this project. Westech has indicated that this 
type of bearing is only available in a grease lubrication option. The main bearing and reducer 
can be grease or oil lubricated. The loading criteria summary for the existing and new clarifiers 
are shown in Table 4-6. The complete process calculations are included in Appendix D. 
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Table 4-9: RAS Pump Comparison 

 Parameter Submersible Chopper Progressing Cavity Double Disc 

Installation 
Requirements  

Requires wet well 
Seal water required; pad on 

grade (no wet well) 

Compact layout; pad on 
grade (no wet well); requires 

pulsation dampener and 
discharge pressure switch 

Flow Range/ 
Turndown 

75 to 100% of pump flow 
capacity 

50 to100% of pump flow 
capacity 

20:1 turndown  

Solids 
Passing 

Specifically designed to 
pump waste solids at heavy 

consistencies without 
plugging – passes 4-inch 

solids  

Less tolerant of grit and 
debris (max 0.6-inch solids)  

Passes 2-inch solids  

Maintenance 
Requirements 

Typical pump maintenance Full service-in-place design 
No mechanical seals, glands, 

oil (zero routine 
maintenance) 

Capital Cost 
(Equipment, 

concrete, and 
installation) 

$332,930 
Not recommended; Not 

priced 
$190,882 

Advantages 

Lower equipment cost 

Common pump type for RAS 
systems 

Can fully drain the clarifier 

Not recommended 

Lower installed cost 

Better flow turndown 

Can provide up to 25 ft of 
suction lift for draining 

clarifier 

District operating experience 
at Arnold WWTF 

Disadvantages 

Wet well required 

Higher installed cost 

Reduced flow turndown 

Vulnerable to large debris; 
therefore not recommended 

Requires below-grade vault 
for flooded suction or 

separate tank dewatering 
pumps 

Installed at grade 

Higher equipment cost 

Requires trash pump to fully 
drain the clarifier 

Submersible chopper pumps will require a wet well, which adds to the construction cost. The 
wet well should be constructed to a depth below the bottom of the clarifier to provide flooded 
suction while draining the tank.  

Progressing cavity (PC) pumps are sometimes used for this type of application. PC pumps can 
be provided with easily disassembled stators for maintenance and typical have large turndown 
ratios. PC pumps operate on a close tolerance fit between the rotating metal rotor and the 
stationary rubber stator and can only pass a 0.6 inch solid. Given the following factors, there is 
reasonable potential for screenings and larger debris in the existing Biolac: 

• The WWTF is 33 years old. 

• The headworks screen was replaced and upgraded after original facility construction. It 
is assumed the prior headworks screen may have failed to remove all large debris at 
some point. 

• The plant has a single process drain. The existing Biolac has probably never been 
drained or cleaned.  



Calaveras County Water District 
Preliminary Design Report – La Contenta WWTF Phase 3 Project  
11/13/2024 
Page 4-13  DRAFT 

www.hydroscience.com 

As a result, PC pumps are not recommended due to the potential presence of significant debris 
in the Biolac which would present risk of accelerated pump wear should this debris end up the 
settled sludge. Furthermore, there is risk of running the PC pumps dry unless they are installed 
in a below-grade vault to always assure flooded suction (including when draining the tank, unless 
a separate drainage system is constructed). The clarifier is expected to be constructed partially 
below grade. A below grade pump vault could involve confined space entry and the need for a 
sump pump to keep the space dry. 

The remaining options for the District’s consideration are double disc pumps or submersible 
chopper pumps. Advantages and disadvantages of each are presented in the previous table. 
HydroScience will incorporate the District’s input into the final version of this PDR.  

Sheet M500 shows the preliminary RAS/WAS pump station layout utilizing a submersible 
chopper pump approach. The Arnold WWTF drawings (provided separately) provide an example 
of a double disc arrangement. For the double disc approach, a side motor mount frame is shown, 
but this pump can be installed with the motor piggyback for an additional cost. A space heater 
is recommended for outdoor installation due to diurnal temperature swings which can cause 
motor condensation. Shaft grounding rings are optional. These prevent degradation of main 
pump bearings and shaft from possible stray electrical currents when running a pump on a VFD. 
These pumps require a pulsation dampener and discharge pressure switch. 

The existing Biolac sets a wasting rate based on a timer that opens a motorized wasting valve.  
The District operates RAS flows at a fixed setpoint that does not vary with flow but is adjusted 
from time to time based on measured MLSS and process performance.  
 
Table 4-10 shows the recommended design criteria based on a typical average RAS flow of 
50-75% of average and a peak RAS flow of 100-150% of average flow (Wastewater 
Engineering Treatment and Reuse, Metcalf & Eddy, 2003) for secondary clarification with 
extended aeration. This sizing approach was confirmed by the aeration system manufacturers. 
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Table 4-10: RAS/WAS Pump Station Design Criteria  

Parameter Criteria Units 

 Type of Pumps Double Disc or Submerged   

 Number of Pumps 1 Duty + 1 Standby   

Phase 3 Design Criteria, one Process Train     

 Average Monthly Influent Flow 315 gpd x 1000 

 Average RAS Flow  197 gpd x 1000 

 Low RAS Flow 158 gpd x 1000 

 Peak RAS Flow 473 gpd x 1000 

 % Peak RAS Flow/ Average Influent Flow 150%   

 RAS Design Flow 328 gpm 

Buildout Design Criteria, per Process Train     

 Average Monthly Influent Flow 225 gpd x 1000 

 Average RAS Flow  141 gpd x 1000 

 Low RAS Flow 113 gpd x 1000 

Peak RAS Flow 338 gpd x 1000 

 % Peak RAS Flow/ Average Influent Flow 150%   

 RAS Design Flow 234 gpm 

The data sheets for both the submersible and double disc options are included in Appendix E. 

4.8 Upper Effluent Storage Pond (UESP) Pump Station 

Currently the District does not have an adequate permanent pumping and piping system to drain 
the UESP pond which currently discharges to the existing Return Lift Station (also referred to as 
the Effluent Return Pump Station) (RPS). The temporary system includes a portable 
submersible pump and above ground temporary PVC piping across the UESP west levee. 
Effluent is pumped to the RPS wet well and pumped back to treatment with the existing 
submersible pumps.  
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Existing data shows that the pond is currently drained during the drier months (May – 
September). Data provided by the District shows pumping may range from 285 – 500 gpm when 
the pond is drained within a one-month period. Typical open storage pumping designs allow 
stored effluent to be drained over several months, typically during the summer May/June through 
the end of September. Assuming a 5-month drainage period, pumping 8 hours per day, 5 days 
a week, a flow rate of 300 gpm is adequate. This pumping rate is also within the target range 
proposed by the District. 

Several pump station alternatives were evaluated to determine the most feasible, cost-effective, 
and operator-friendly approach. The pump station alternatives that will be addressed in this PDR 
are the following:  

• Option A (base option): Construct a submersible wet well pump station on the levee, fed 
by a deep gravity inlet pipe. 

• Option B: Replace the existing RPS with a new larger submersible pump station facility 
sized for existing drainage flows (primarily filter backwash and solids dewatering reject 
flows) plus UESP flows. UESP gravity flows into the wet well would be throttled by an 
inlet valve to avoid overwhelming the pump station or risking a spill. 

• Option C: A floating pump station barge installed in the reservoir with submersible non-
clog pumps. This option would not require an inlet pipe.  

For all configurations, it is proposed that a single pump will handle the design flow with a unit in 
standby. Option B assumes VFD driven motors to manage the rate of flow to headworks. The 
other options can use soft-starter constant speed drives.  

HydroScience also considered an option to install self-priming pumps on a concrete pad on the 
levee with a shallow buried suction line to the bottom of the reservoir. This option was eliminated 
after calculating the high suction lift required during low UESP levels. Additionally, the District 
has concerns about maintaining pump prime and does not have this type of pump at any other 
District facility. Therefore, this option was eliminated from further consideration.  

For Option B, the existing wet well peak influent flows were estimated to determine a suitable 
design flow with the addition of the UESP flows. Existing flows to the RPS are primarily 
backwash waste from the Dynasand filtration system and filtrate from the solids handling 
system.  

The existing RPS 8” discharge force main currently ties into the 12” SFM from the Huckleberry 
PS prior to entering the headworks channel (adjacent to the treatment plant building). The 
engineer preparing the Huckleberry PS design wishes to remove all flow inputs into the 
Huckleberry force main to facilitate predictable pumping hydraulics for that station. Therefore, 
the new force main from this WWTF pump station will separately discharge to headworks at a 
new below-grade junction box installed immediately upstream of the headworks channel. 
Process controls will be configured to prevent the combined flow (Huckleberry PS plus return 
flows) from exceeding the design capacity of the mechanical bar screening facility or 
downstream processes at any time.  

The three alternatives identified for further evaluation of a new UESP pump station are as 
follows:  
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Option A (base option):  

The submersible pump station in a deep wet well alternative results in a deep excavation through 
the levee and a fully drained pond for installation of equipment. This option requires a circular 8’ 
ID precast wet well approximately 22 feet deep and deep inlet with a strainer. A concrete pad 
and pipe support would be installed in the pond sump area to support the suction pipe at 
minimum water levels. The valving and manifold will be next to the wet well on grade for operator 
access. A 6” discharge force main is expected for the proposed design flow of 300 gpm. This 
option would also require a wider access road around the pump station and possible re-grading 
of the exterior pond berm to maintain the 2:1 slope. The wet well and pond will be hydrostatically 
connected and would maintain an equal water level throughout pumping operations.  

This option is presented in civil sheet Sheet C105A and mechanical Sheet M200. 

Option B: 

The existing RPS is a duplex submersible wet well pump station with constant speed pumps. 
The pumps were configured to operate in lead-lag mode, with a single pump capacity of appx. 
430 gpm (target design flow of 305 gpm). Operational staff has indicated that a single pump still 
runs at full capacity typically during a belt press operation. It was also noted that typical flows 
from the RPS are calculated at appx. 183 gpm since no flow meter currently exists at this pump 
station, and the pumps alternate between startups.  

The existing operational volume of the wet well is insufficient to meet typical pump cycling criteria 
with the additional flow from the UESP (max 6 pump starts/hour). This eliminates the possibility 
of refurbishing the existing wet well the additional UESP flows. For the purposes of this PDR, it 
is assumed that a new lift station will be constructed for UESP and plant drainage flows. This 
would provide the District the added benefit of having a new pumping facility for existing flows.  

An operational volume of approximately 4,125 gallons is needed to satisfy pumping cycles 
assuming an incoming peak flow of 605 gpm (RPS single pump design flow 305 gpm + UESP 
pond drain rate 300 gpm). The pumping rate would be designed for appx. 650 gpm output. This 
results in a 12’ ID precast wet well approximately 14 feet deep and flooded suction inlet with a 
strainer. The suction line would enter the wet well at the floor bottom. The new wet well location 
would be constructed within the vicinity of the existing RPS for similar grade elevations. This 
option would require a valve at the inlet from the pond to control the flow not-to-exceed 300 gpm 
at any time. Additional appurtenances/equipment would be required to protect upstream 
processes if a suction pipe or valve failure occurs with a full reservoir.  

Unlike the other options, this approach requires close operator attention on wet well levels and 
pumping rates when the UESP drain valve is open to verify that UESP flows do not exceed the 
pump station’s capacity. The max WSE of the UESP is 735.3 ft and finished grade at existing 
RPS is 720.6 ft. Therefore, the replacement RPS if installed at the same elevation would be 
about 15 ft below the max UESP WSE. A throttling valve would be installed to regulate flows 
into the wet well, and an upstream isolation valve would be installed as a secondary safety 
shutoff. Valves would need to be regularly exercised to ensure proper functionality.  



Calaveras County Water District 
Preliminary Design Report – La Contenta WWTF Phase 3 Project  
11/13/2024 
Page 4-17  DRAFT 

www.hydroscience.com 

Existing plant drainage flows will need to be re-routed to the new lift station. This would include 
an additional 4-5' ID manhole and approximately 70 linear feet of 8” pipe. The invert elevation 
at the wet well from the plant drainage flows will set the high-level alarm elevation for the new 
UESP pump station to prevent backflow. An 8” discharge force main is expected for this option 
due to the higher flow. 

For this alternative the existing RPS pump loads would be replaced with new pump loads. This 
option is presented in Sheet C105B. 

Option C: 

This alternative is hydraulically similar to Option A. The advantage of this option is that no deep 
trenching is required and the pond may be full during installation. This option would include a 
floating platform/barge with duplex pumps, check valves and semi-flexible discharge piping in 
the water with isolation valves and manifold piping on top of the berm. This requires a single 
concrete pad for the valve and manifold piping and trenching for the discharge manifold pipe, 
typically 3’-4’ below grade. This option is available with vertical turbine or submersible pumps 
with differences only in pump efficiency, solids handling and mounting configuration within the 
floating barge structure. The pumps are mounted inside the barge/structure while the discharge 
piping penetrates through the top center of the barge. The bottom of the barge is an open cavity 
for water intake. The barge is designed to withstand rocky and uneven surfaces. Access for 
pumps and equipment on a floating platform would require a boat or floating walkways for 
access. Given the nature of pond water and potential for solids/debris to accumulate, 
submersible non-clog pumps are preferred with a minimum 3-inch solids passing. 

Another alternative to this configuration is a permanent dock with submersible pumps on rails. 
This configuration would require draining the pond for dock construction. 

The design options are summarized in Table 4-1 below. 
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Figure 4-1: UESP Pump Station Options 

  
A. Submersible Pumps in 

Wet Well at Levee 

B. New Dual-Purpose 
Replacement Return Pump 

Station 

C. Submersible Pumps on 
Floating Station Barge 

Installation 
Requirements  

Requires deep excavation 
for inlet and wet well, fully 

drained pond for 
construction 

Requires deep excavation 
for suction line, fully drained 

pond for construction 

No deep excavation 
required, valves and 

accessories at the top of 
levee 

Wet Well Size 
8 ft internal diam x 22 ft 

deep 
12 ft internal diam x 14 ft 

deep 
none 

Pump HP 
Requirements 

10 hp 15 hp 10 hp 

Other 
Considerations 

Re-grading of exterior pond 
slope and widened access 

road within vicinity of 
equipment 

Flooded suction condition 
requires throttling valve at 
inlet, isolation system for 

possible inlet pipe breach, 
impacts larger area/footprint 

for installation 

Pond does not need to be 
fully drained for installation  

Maintenance 
Requirements 

Typical pump maintenance 

Typical pump maintenance 
Regular exercising and 

checking of pond isolation 
valves into wet well. 

Requires boat, floating 
walkway or permanent dock 

for pump access1 

Capital Cost 
(Equipment, 

concrete, and 
installation) 

$586,243 $993,607 $426,341 

Advantages 

Moderate cost 

Avoids spill risk from deep 
pipe 

Renews and upgrades an 
existing pumping facility and 
combines functionality with 

UESP pumping 

Easy to access for 
maintenance 

Lowest cost 

Avoids deep excavation or 
need to drain UESP 

Avoids spill risk from deep 
pipe 

Disadvantages 

Results in an additional 
pumping facility at WWTF 

Requires deep excavation 
and draining UESP 

Highest cost 

Requires deep excavation 
and draining UESP 

Spill risk if valves or pipe 
fails 

PS can be overwhelmed if 
flow not regulated 

Results in an additional 
pumping facility at WWTF 

Barge ramp or pulling to 
shore required for 

maintenance; difficult when 
pond level is low 

Unfamiliar facility type to 
District 

Notes: 
Permanent dock would require fully drained pond for construction. 
 

When the UESP is being pumped back to headworks, it will flow through a new dedicated force 
main to a new junction box installed on the influent side of the headworks. The UESP pump 
station will be automated and have a dedicated flowmeter. The control logic would be 
programmed to limit or stop UESP pumping when Huckleberry PS flow plus UESP flow would 
exceed the peak hydraulic capacity of the WWTF. Generally, UESP is expected to be pumped 
down in the summer when this would not be an issue.  
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4.9 Treated Effluent Pipeline to Lower Effluent Storage Pond 

An evaluation of the existing pipeline was conducted in the 2024 Predesign Report and has 

been further refined. The existing pipeline consists of a 12-inch pipeline exiting the Parshall 

flume and transitions to an 8-inch pipeline that is outside the perimeter berm of the UESP. The 

8-inch pipeline interconnects with the UESP valve assembly located south of the UESP, 

comprising approximately 1,100 ft of piping. The effluent is conveyed south to the Lower Effluent 

Storage Pond (LESP) across approximately 2,980 ft of pipeline. The controlling water surface 

elevation at the Parshall flume is 736.64 ft and the maximum elevation at the LESP was 

historically 700 ft but has been increased to 702.3 ft based on the recent survey data.  The 

maximum losses in the existing pipe should not exceed the total vertical change of 34.34 ft. The 

existing 8-inch piping and fittings are estimated to allow a maximum of 0.73 MGD to the LESP 

with total head losses of 34.34 ft using the Hazen Williams equation. 

To accommodate existing and future peak hour flows, a parallel pipeline has been preliminarily 

designed to convey a minimum of 1.40 MGD to the LESP, which would increase the total 

maximum flow from 0.73 MGD to 2.00 MGD or more. The pipeline varies from 10 to 12-inch 

nominal diameter due to the head conditions and losses in the system, which are presented in 

Figure 4-2. Due to the minimal elevation drop between the Parshall flume and the UESP valve 

assembly, the 1,100 ft length of piping between these components is sized to 12-inch nominal 

diameter to minimize head loss. Beyond the UESP valve assembly, as the pipeline elevation 

decreases the static head increases significantly and the pipe is reduced to 10-inch diameter for 

the remaining 2,415 ft (total run of 3,515 ft for the new pipeline).  

As shown in the drawings Appendix B and Appendix G, the treated effluent pipeline has been 
designed with bypass capabilities at the UESP valve assembly so that either the existing or new 
pipeline can be bypassed. There is also an interconnection proposed at the LESP to use the 
lower outlet alone (to avoid bank scour when LESP levels are low) or to bypass the LESP.  

When both parallel pipelines are in service, they will reach an equilibrium head condition where 

the flow rates will adjust until head losses in both pipelines will equal one another. The flow 

scenarios of the pipelines are summarized in Table 4-11 below. At a flow rate of 2 MGD, 0.60 

MGD would be conveyed in the 8-inch pipeline and 1.4 MGD in the 10-inch pipeline with total 

head losses of approximately 23.80 ft. The maximum flow rate of the two pipelines is 2.48 MGD 

which would utilize the 34.34 ft of elevation drop in the form of head losses. 

Additional flows greater than 2.48 MGD may be conveyed through the parallel pipelines, 
however it would likely increase the upstream water surface elevation in the Parshall flume to 
overcome the additional head losses.  
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Figure 4-2: 10 inch Treated Effluent Pipeline Head Calculated Conditions at 1.40 MGD 

Table 4-11: Summarized Treated Effluent Pipeline Flow Scenario Calculations 

Flow Scenario Flow Rate 
(MGD) 

Total Head 
Losses (ft)  

Flow Velocity (ft/s) 

Existing 8 inch 
Pipeline Full 
Flow 

0.73 34.34 3.25 

8 inch and 10 
inch Pipelines in 
Parallel 

8 inch: 0.60 
10 inch: 

1.40 
Total: 2.00 

23.80 
8 inch: 2.65 

10 inch: 3.98 

8 inch and 10 
inch Pipelines in 
Parallel, Full 
Flow to both 
Outlets 

8 inch: 0.73 

10 inch: 

1.75 

Total: 2.48  

34.34 
8 inch: 3.25 

10 inch: 4.95 

8 inch and 10 
inch Pipelines 
Full Flow to 
Single 8 inch 
Outlet 

8 inch: 0.47 
10 inch: 

1.11  
Total: 1.58  

34.34 
8 inch (parallel): 2.09 

10 inch (parallel): 3.14 
8 inch (combined): 6.99 
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The 10-inch pipeline outfall is proposed at the LESP at a maximum elevation of 702.3 ft to match 
the maximum water level. Concerns regarding the potential erosion of the LESP exist for areas 
where the slopes are greater than 6% or where constrictions to the flow cross sectional area 
may occur when the LESP is being filled by the 10-inch pipeline outfall. To prevent slope erosion 
and scour, the District may utilize the lower outfall of the 8 inch pipeline at 1.58 MGD until the 
LESP reaches 692.3 ft water surface elevation (approximately 50 Acre-feet volume). After the 
692.3 ft elevation is reached, the slopes between the water surface and the outfall of the 10-
inch pipeline are gentler (i.e. generally less than 6%) and less likely to erode, allowing both 
outfalls to be utilized to completely fill the pond to 702.3 feet water surface elevation (172 Acre-
feet volume) at flow rates from 2.0 to 2.48 MGD. 

4.9.1 Pipeline Replacement Alternative 

Although the current design proposes a 10-inch parallel pipeline, the District may prefer to 
abandon in place the existing 8-inch pipeline and construct a larger singular pipeline to convey 
the 2 MGD of effluent to the LESP. During the evaluation of the site survey data, it became 
apparent that portions of the existing pipeline appear to lie outside the legal easement area 
which makes it difficult to legally access and maintain. A preliminary evaluation indicates a larger 
pipeline consisting of 1,092 LF of 14-inch and 2,423 LF of 12-inch nominal diameter pipe may 
be installed within the legal easement area to convey at least 2 MGD to the LESP. Because the 
WWTF must discharge effluent flow to the LESP at all times, the construction approach would 
need to keep the existing pipeline in service until the new pipeline is completed, tested, and 
commissioned.  

4.9.2 Preliminary Evaluation of Subsurface Conditions 

Four test pits (TPs) and seismic refraction lines (SRs) were completed along the proposed 
pipeline alignment to assess the likelihood of encountering rock to be excavated. The Draft 
Geotechnical Report was not available at the time of this writing but will be incorporated prior to 
finalizing this PDR. The Geotechnical Engineer provided this preliminary narrative: 

Based on published geologic mapping, the TP excavations, and SR surveys, we 
anticipate the proposed pipeline alignment generally consists of at least 1 to 6 feet of 
lean clay, clayey sand, and clayey gravel underlain by weathered rock (sandstone and 
slate). Based on the TPs and results of our SR surveys we anticipate the soil and 
weathered rock is generally excavatable to the anticipated pipeline depths using a large 
excavator such as a CAT 336D (or equivalent).  

Most of the thinly foliated/bedded rock (slate) will likely break down upon excavation to 
dimensions of 4 inches or less; however, excavation may become more difficult with 
depth due to the tight rock condition and increasing hardness with depth. Isolated 
locations of more massive rock (such as hard sandstone) may also be 
encountered.  These isolated occurrences of harder rock may require chiseling or drilling 
and splitting to facilitate removal and may result in generation of large bouldery material.  

The actual excavation effort/progress will depend on the equipment type and methods 
used, experience and skill of the operator, and the amount of wear and tear and progress 
acceptable to the contractor. The contractor is responsible for the selection of the 
appropriate excavation equipment, means, and methods. 
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The preliminary geotechnical narrative provided above indicates that the rock is expected to be 
generally excavatable with a large excavator, although the presence of isolated locations of 
more massive rock requiring hard rock removal methods may also be encountered. The existing 
pipeline located by the District prior to survey shows sudden jogs in alignment at various 
locations including the vicinity of STA 116+00, 117+30, 125+40, and 129+00. It is possible that 
these jogs were made to avoid such rock formations.  

The locations of the TPs and SRs are provided on the pipeline plan and profile sheets (C200 

through C207).  Excavation of the TPs was completed using a small backhoe which often met 

practical refusal at shallower depths than a full size excavator likely would.   

Table 4-12 

Based on the evaluated SRs and TPs, the hardened slate and sandstone materials appear 

more likely to be encountered where seismic velocities increase above 5,000 ft/s. The highest 

likelihood of encountering these materials appears to be between STA 114+50 to STA 

122+00. For this 550-foot segment of pipeline the proposed burial depth transitions from 5 ft to 

more than 18 ft, which may require up to approximately 500 CY of rock excavation for a 2-foot-

wide trench where sound rock and boulders are estimated to be encountered at a typical depth 

of 5 ft or greater. The characterization of the likelihood of requiring rock excavation or 

encountering boulders and hard sandstone is summarized in Table 4-12 below. 

Table 4-12: Preliminary Subsurface Characterization 

Characteristic SRL 1 
TP 1 

SR 2 & 3 
TP 2 

SR 3 & 4 
TP 3 
SR 4 

TP 4 

Applicable Proposed 

Pipeline Stationing 
STA 100+00 to 

STA 111+00 
STA 111+00 to 

STA 120+00 
STA 120+00 to 

STA 126+00 
STA 126+00 to 

STA 130+00 
STA 130+00 to 

STA 134+00 

Approx. Depth to Hard 

Material 
10 to 15 ft 5 to 7 ft 8 to 12 ft 10 to 15 ft >15 ft 

Proposed Pipeline 

Burial Depth 
4 to 10 ft 4 to 18 ft 4 to 5.5 4 ft 4 to 6 ft 

Likelihood of Boulders 

or Sandstone 
Moderate High 

Moderate / 

Low 
Low Low 

Following completion and review of the geotechnical report and selection by the District of an 

approach to increase pipeline capacity (parallel pipes or full replacement and abandonment), 

HydroScience will seek opportunities to optimize the pipeline design to reduce risk of hard rock 

excavation. This may include realigning the pipe and/or installing in the existing pipe trench 

above the existing pipe. However, this would require a record boundary survey of the easement 

to confirm limits and possible widening of the easement to follow the existing pipe alignment. 

The hydraulics will need to be recalculated for a shallower pipe depth if the new pipe conflicts 

with the existing. HydroScience will also include a rock clause in the contract documents with 

an assumed quantity based on the final alignment and geotechnical report.  
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4.10 Electrical Power 

The existing power distribution system consists of a utility power feed supplied by a PG&E pad-
mounted transformer, which supplies a NEMA 3R, 480/277VAC, 1200A Main Switchboard 
(MSB). This MSB includes a PG&E meter, an automatic transfer switch (ATS), and a 
switchboard (SWB) with two feeders that supply power to SWB-E and MCC-1. Backup power is 
provided by a 750kW diesel generator with an above ground fuel tank. 

The project includes new electrical loads to support the additional and upgraded process units 
and pumping facilities, which will require additional utility power and distribution capacity 
including breakers, conduit, and wire. The new Main Switchboard ‘MSB’ will be needed to handle 
the additional loads required for the next phases. The MSB will include a utility meter with a 
main breaker and a 4-pole ATS rated at 2000 Amps, 480/277VAC, 60Hz, 3-phase, 4-wire, and 
a 65,000 AIC rating. It will be installed in the new Electrical Building. This additional load will 
also require a larger generator to handle the new loads. The new diesel generator will be Tier 2 
to meet Calaveras County Air Pollution Control District (APCD) requirements. 

The existing 800-amp motor control center (MCC-E), located in the Operations Building, is 
currently supplied by a 400-amp feeder breaker from switchboard SWB-E. MCC-E distributes 
480VAC, 3-phase power to most motors and equipment, along with a 75kVA, 3-phase, 480VAC 
to 120/208VAC transformer. The transformer feeds Panel LP-2, a 120/208VAC distribution 
panel that powers various electrical loads. 

Due to space constraints in the Operations Building, the need to enhance safety by removing 
480VAC power from occupied areas, and the need to comply with current electrical codes, the 
District has decided to construct a new Electrical Building. This new building will house a 
replacement MCC with expanded capacity and space. Moving power distribution out of the 
Operations Building will resolve workspace limitations and improve safety by isolating high-
voltage equipment from areas occupied by staff. 

The new Electrical Building will measure approximately 38' x 15' and will feature a single door 
at one end and a double door at the other, meeting NEC requirements for workspace and 
egress. The building will house transformers and VFDs, both of which generate significant heat, 
necessitating an AC system to maintain optimal equipment temperature. LED lighting will be 
installed both inside and outside. The building will also accommodate a future MCC and process 
control panels, with minimal openings to reduce dust and pest intrusion. 

The new PG&E pad mounted transformer, generator, fuel tank, main switchboard, switchgear 
and MCC-2 will be installed prior to demolition of any existing electrical gear. A belly fuel tank is 
typically recommended to reduce installation requirements and footprint, but a separate fuel tank 
can instead be specified (similar to existing) if so desired by the District.  

The new switchgear will have an 800A breaker installed to backfeed the existing switchgear. 
PG&E will power the new switchgear from the new transformer. The existing generator will be 
left in place to provide a backup to the existing switchgear. Once both the existing and new 
switchgear are energized the process of cutting the existing loads to the new MCC-2 will begin. 
Once all existing and new loads are wired to the new MCC-2, the existing equipment can be 
removed.  
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HydroScience has developed a preliminary one-line diagram reflecting the anticipated existing 
and new MCC loads. This is provided on Sheet E010. HydroScience has developed a 
preliminary layout of new electrical equipment and the Electrical Building. This layout involves 
grading a flat area adjacent to the new aeration basin located west of the existing electrical gear. 
See Sheet E-100. 

4.11 Controls 

The project includes field instrumentation to support the upgrades, which will require landing 
additional analog and discrete inputs/outputs (I/Os) on the Main Control Panel ‘MCP’ and 
additional PLC programming and SCADA screens to incorporate new, remote monitoring and 
control, and process automation. 

The existing MCP is located in the Operations Building. This Panel will be demolished and 
replaced with a new Main Control Panel, ‘MCP’. The MCP shall include as a minimum, an Allen-
Bradley CompactLogix to match the PLCs at other Calaveras County Water District sites, an 
Uninterruptable Power Supply, and an HMI. The existing PLC and I/O modules are Schneider 
Electric TSX Quantum, which is an obsolete system. Similar to the MCC, the District decided to 
fully replace the PLC and SCADA system as part of this project. The PLC shall include enough 
I/O for the required amount plus an additional thirty percent as spares and empty slots to allow 
for future expansion. The PLC upgrade will include transfer of existing control logic from the 
existing PLC to the new PLC, augmented with additional control logic and modifications to 
support the Phase 3 upgrades based on control strategy narratives prepared by HydroScience.  

A new computer and ancillary equipment to run the SCADA system shall be acquired and 
installed in the Operations Building to replace the original. The SCADA programming shall match 
the original format plus the additional equipment. The field devices, I/Os, and PLC 
interconnections required to support Phase 3 are included in the preliminary Process and 
Instrumentation Diagrams (P&IDs). See Sheets I001-I109.  
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Table 5-2: Design Issues to be Resolved in Detailed Design  

Project Component Issue Comments 

Aeration/Clarification Reconcile blower size 
Bioworks and Parkson air flow 
requirements differ more than 

expected 

Aeration/Clarification Reconcile basin dimensions 
Select a default length to width 

ratio for final design 

Aeration/Clarification Field-measure weir v-notch elevation 
HGL based on elevation 

estimated from as-builts and 
survey points 

Aeration/Clarification 
District to complete influent sampling program 

to inform updated design loadings. 

HydroScience to reflect updated 
loadings in final aeration basin 

specifications 

Filter static mixer 
Confirm head losses in the mixer (provide O&M 

cutsheet or similar) 

Affects hydraulic grade line 
calculations. May need to be 

upsized for Buildout 

Return Pump Station 
Confirm solids dewatering reject flow rate for 

Phase 3 and Buildout 
An estimate is currently used 

Solids Dewatering 

Confirm that existing 2 meter belt press is 
lightly utilized and can be operated more hours 

per day to accommodate Phase 3 wasting 
rates. 

Per 2024 Predesign Report and 
2018 Master Plan, existing 

lagoons and belt filter press are 
lightly loaded and have sufficient 

capacity for expansion 

Filtration 
Confirm number of operating cells in Phase 3 

and Buildout 
Affects backwash rate calculation 

Survey 
Record boundary survey and possible 

easement adjustment 

Needed to finalize plan for new 
pipe alignment and conveyance 

option 

Geotech 
Review final geotechnical report and confirm 

excavatability of rock at pipeline depths 
 

Construction Sequencing 
District to provide input on maximum summer 

WWTF shutdown duration available for process 
and electrical/controls transitions. 
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SECTION 6 - PRELIMINARY CONSTRUCTION SEQUENCING PLAN 

Construction of the majority of the improvements will be completed while the existing treatment 
plant is in operation. Facility improvements will be fully constructed up to the connection points. 
Tie ins at the connection points will be coordinated with facility shutdowns and will allow time for 
dewatering, tie-in, and testing prior to coming back online. These are expected to be dry weather 
flow shutdowns. HydroScience will coordinate with the District during development of the 
construction sequencing specification to identify maximum allowed durations for these 
shutdowns based on the District’s capability to hold flow at Huckleberry PS.  

Construction and commissioning of the improvements will be coordinated with construction and 
commissioning of Huckleberry PS, depending on timing of the upgrade project. HydroScience 
will work with the District during detailed design to define the related sequencing requirements 
and reflect this in the final Contract Documents and construction schedule.  

The comprehensive electrical and control upgrades included in this project will require a series 
of construction sequencing steps to implement. This will be the same overall approach taken on 
the Arnold WWTF, which is currently at the 100% design completion stage awaiting funding. 
The specifications for that project provide a detailed list of sequencing requirements for the 
contractor. These will largely be duplicated on this project. In general, the steps are summarized 
as follows: 

1. Construct buried conduit ductbanks from the new Electrical Building to all new and 
existing WWTF facilities. Terminate at junction boxes adjacent to field loads.  

2. Construct new Electrical Building. Install new electrical panels. 
3. Install new plant control panel (CP) in the existing operations room. 
4. Set the new PG&E transformer pad and wire it to the new service entrance. 
5. Construct new generator pad and install the generator.  
6. Pull power and control cables from MCC and CP to field devices and loads. Land cables 

on all new processes and equipment. At existing equipment, spool cable for future 
connection during planned transitions. 

7. Install a temporary backfeed from the new switchboard SWB-2 to the existing 
Switchboard. Note: if PG&E has the capacity to energize the new transformer without 
deenergizing the old, then the backfeeding step can be eliminated and certain other 
steps can be streamlined. However, this is unlikely to be feasible. 

8. Test all new equipment and conductors.  
9. PG&E to energize the new transformer and deenergize the existing transformer. 
10. In a stepwise fashion, transition existing unit processes from existing to new power and 

control cables. These will require planned shutdowns. HydroScience will develop an 
optimized sequence during detailed design.  
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APPENDIX A 
Calaveras County Water District 

Phase 3 Improvement Project Predesign Report (“2024 
Predesign Report”) 
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APPENDIX B 
Calaveras County Water District 

La Contenta WWTF Improvement Project 
Preliminary Design Submittal 
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APPENDIX C 
Calaveras County Water District 

Aeration Basin and Integral Secondary Clarifier Equipment Data 
Sheets and Budgetary Proposals  
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APPENDIX D 
Calaveras County Water District 

Secondary Clarifier Design Calculations and Budgetary 
Proposal  
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APPENDIX E 
Calaveras County Water District 

RAS/WAS Pump Data Sheets and Budgetary Proposal 
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APPENDIX F 
Calaveras County Water District 

UESP Pump Station Calculation and Budgetary Proposal 
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APPENDIX G 
Calaveras County Water District 

Treated Effluent Pipeline Calculations 
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