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City of Fernley
Surface Water Treatment Planning Report
June 19, 2020
Purpose
The City of Fernley Surface Water Treatment Planning Report (Report) presents the proposed
major facilities and activities for the City of Fernley (City) to modify the City’s existing drinking
water treatment plant (WTP) to treat a new surface water source and the existing groundwater
supply. The report was prepared to advance the City’s understanding of the proposed facilities,
anticipated activities, and associated costs to upgrade the existing WTP to treat surface water
from the Truckee Canal. The project will be critical to meet the City’s long-term goals to diversify
its drinking water supply and meet future demands that could exceed available groundwater
supplies. A planning level engineer’s estimate of probable construction cost (OPCC) is provided
for the capital improvements for the proposed improvements. The report also presents the
estimated annual operations and maintenance (O&M) costs to treat surface water and
groundwater as compared to current costs to treat only groundwater.

Summary
The proposed improvements to the City’s drinking water plant to treat surface water from the
Truckee Canal include:

▪

Yard Piping;

▪

New Flash Mix Facility;

▪

Improvements to the Ferric Chloride Feed System;

▪

Improvements to the Sodium Hypochlorite Feed System;

▪

New Corrosion Inhibitor System (in Membrane Building or High Service Pump Station);
Contingent on BSDW acceptance of pH and alkalinity adjustment with caustic soda as
optimized corrosion control treatment for surface water;

▪

New Baffles in the Treated Water Reservoir; Contingent on the Nevada Division of
Environmental Protection (NDEP), Bureau of Safe Drinking Water (BSDW) requirements
for primary disinfection after membrane filtration; and

▪

New Solids Drying Ponds (3); Optional- may be deferred if current disposal methods
(sludge hauling to landfill and/or discharge to sanitary sewer) are continued.

Because the solids drying ponds and associated pump station represent the largest capital
investment of the proposed improvements, the City is considering options to downsize or defer
the construction of the facilities and continue disposing of the plant residuals using the current
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practices of hauling the thickened sludge to landfill and/or discharging the thickened sludge to
the sanitary sewer system for processing at the City’s wastewater treatment facility.
The planning level opinion of probable construction cost to implement the proposed
improvements with no new solids drying ponds is approximately $2,200,000 to $2,900,000.
Professional services for design, engineering services during construction, and construction
management would add approximately $550,000 to $725,000 to the overall project cost.
Assuming no new solids drying ponds built and thickened sludge is hauled to landfill for disposal,
the estimated annual O&M cost to treat an average daily flow of 3.6 million gallons per day (mgd)
of surface water is $1,493,000 per year compared to $1,254,000 per year to treat 3.6 mgd of
groundwater at the existing plant. The increased cost for treating surface water will consist
primarily of additional labor, chemicals, and sludge disposal costs.
The planning level opinion of probable construction cost to implement all the proposed
improvements is approximately $3,700,000 to $4,600,000 with solids drying ponds lined with
soil cement, or $5,500,000 to $6,400,000 for concrete lined ponds.
Professional services for design, engineering services during construction, and construction
management would add approximately $925,000 to $1,600,000 to the overall project cost.
Assuming dewatered solids from the new solids drying ponds are hauled to landfill for disposal,
the estimated annual O&M cost to treat an average daily flow of 3.6 million gallons per day (mgd)
of surface water is $1,229,000 per year compared to $1,122,000 per year to treat 3.6 mgd of
groundwater at the existing plant. The increased cost for treating surface water will consist
primarily of additional labor, chemicals, and sludge disposal costs.

Background
In 2015-16, the City and CDM Smith conducted the Fernley Surface Water Treatment Alternatives
Analysis and identified three alternatives (Alts.) to diversify the City’s raw water supply and treat
the existing groundwater and/or a future surface water supply at the existing plant:

▪

Alt. 1 – Combined Treatment of Groundwater and Surface Water;

▪

Alt. 2 – Separate Treatment of Groundwater and Surface Water;

▪

Alt. 3 – Separate Treatment of Groundwater and Surface Water with Redundant
Pretreatment Facilities.

The Truckee Canal will be the future surface water source for the City. Initial water quality
analysis and bench scale testing were conducted on raw water from the Truckee Canal in October
2005 and results were presented in the City of Fernley Surface Water and Groundwater
Treatment Facility Engineer’s Report (CDM, June 2006). Water from the Truckee River is currently
treated for drinking water by Truckee Meadows Water Authority (TMWA) at the Chalk Bluff and
Glendale WTPs.
The City decided to pursue Alt. 2 – Separate Treatment of Groundwater and Surface Water.
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Separate Treatment of Groundwater and Surface Water
This section describes the City’s preferred alternative to diversify the City’s raw water supply and
treat the existing groundwater and the Truckee Canal surface water supply at the existing plant in
separate treatment trains.

Proposed Raw Water Conveyance Facilities
The planning and design for conveyance facilities to deliver raw water from the Truckee Canal to
the WTP are being conducted by the City and AECOM under a separate project. The main
components for the raw water conveyance system include:

▪

Intake and bar screen at the Truckee Canal;

▪

Raw water pipeline (gravity flow) from the Truckee Canal to the WTP;

▪

Raw water wet well and low-lift pump station (at the WTP site);

▪

Raw water piping to the to the existing 24-inch diameter flange outside the Flash Mix
Room;

▪

Raw water bypass piping to the overflow line that flows by gravity to the Stormwater
Percolation Pond;

▪

Electrical and instrumentation/control system improvements; and

▪

Site and security improvements at the proposed facilities.

Details of the raw water conveyance system are not addressed in this report. However,
throughout this project (2018-20), the City, CDM Smith, and AECOM have collaborated to
coordinate the integration of the proposed conveyance and treatment facilities at the WTP.

Proposed Treatment Facilities and WTP Modifications
The proposed new facilities and modifications to existing facilities at the WTP will allow the
following treatment scenarios:

▪

Treatment of groundwater (up to 10 MGD) using conventional treatment (preferred) or
direct filtration.

▪

Treatment of surface water (up to 10 MGD) using conventional treatment (preferred) or
direct filtration.

▪

Parallel treatment of groundwater (up to 10 MGD) using conventional treatment
(preferred) or direct filtration and surface water (up to 10 MGD) using conventional
treatment (preferred) or direct filtration.

For the potential concurrent treatment of groundwater and surface water, the two supplies
would be delivered to the WTP and treated separately through the coagulation, flocculation,
sedimentation, and membrane filtration processes. The filtered groundwater and filtered surface
water would be combined prior to final disinfection with sodium hypochlorite and addition of
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sodium hydroxide or a phosphate-based corrosion inhibitor; then stored in the 1.5 million gallon
Treated Water Reservoir. The High Service Pump Station would deliver the finished water to the
City’s distribution system. However, the settled sludge and used washwater from the
groundwater (high arsenic levels) membranes and surface water (presumably low arsenic levels)
membranes would be combined and processed together.
The following assumptions were used in the development of the proposed improvements:

▪

Groundwater supply will be limited to 10 MGD.

▪

Surface water supply will be limited to 10 MGD.

▪

Combined treatment plant capacity will remain at 20 MGD.

▪

Ultimate plant treatment capacity will remain 30 MGD.

▪

Average annual plant flow will be 3.6 MGD.

▪

Chemical consumption for surface water would increase by a factor of 2 compared to
groundwater.

▪

Sludge production for surface water would increase by a factor of 2 compared to
groundwater due to anticipated higher influent turbidity and increased ferric chloride
doses. Solids production for surface water is estimated at 100 pounds dry solids per million
gallons of drinking water (lbs/MG) compared to 50 lbs/MG for groundwater.

The proposed new and/or modified facilities at the WTP are described below and highlighted in
the drawings provided in the Appendix:
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▪

New Raw Water Piping: 24-inch diameter yard piping from Raw Water Pump Station to
existing Chemical Building; does not include off-site piping or piping from property line to
Raw Water Pump Station).

▪

New Flash Mix System: 24-inch diameter piping and 2 isolation valves, 3 chemical injectors,
2 injection water pumps (1 duty; 1 standby), 8-inch diameter suction piping, 6-inch
diameter discharge piping, 2 check valves and 4 isolation valves, instruments and controls,
electrical equipment and appurtenances.

▪

Ferric Chloride System Improvements: 1 metering pump, double-contained chemical
application piping to second flash mix system, instrumentation and controls, electrical
equipment and appurtenances.

▪

Sodium Hypochlorite System Improvements: 1 metering pump, additional inter-connection
piping between MPs, double-contained chemical application piping to surface water flash
mix system, instrumentation and controls, electrical equipment and appurtenances.

▪

New Corrosion Inhibitor System (located in Membrane Building or High Service Pump
Station): 1 storage tank (up to 6,000 gallons), 2 metering pumps (1 duty; 1 standby),
containment structure, double-contained chemical application piping, control panel, 2
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emergency eyewash/safety showers; instrumentation and controls, electrical equipment
and appurtenances.

▪

New Baffles in Treated Water Reservoir for Improved Disinfection: Flexible, floating
curtain baffles (approximately 8,600-sf neoprene or similar material), 2 concentric rings
(approximately 23-ft high and approximately 18-ft and 36-ft in diameter), columns and/or
mounting hardware and appurtenances.

▪

New Solids Drying Basins: 3 soil cement or concrete lined basins with sloped walls (bottom
dimensions 240-feet long by 60-feet wide; approximately 18,000 square feet, each), decant
structures in each basin; common decant pump station, yard piping, instrumentation and
controls, electrical equipment and appurtenances.

▪

New Sanitary Sewer Connections: 2 new 4-inch diameter and connections to the sanitary
sewer to discharge sludge from the: 1) Solids Storage Tanks via the Sludge Transfer Pump
Station; and 2) Solids Equalization Basin via the Settled Solids Lift Station.

▪

Electrical system improvements: Motors, wiring, MCCs, VFDs, and other equipment and
appurtenances to implement the new and modified equipment.

▪

Instrumentation/Plant Control System (PCS) Improvements: Control system hardware to
add new components to existing PLCs; instrumentation consistent with existing facilities;
programming and integration into existing PCS.

▪

Site and Security Improvements: Grading, paving, drainage, lighting, landscaping, and
improvements consistent with existing conditions at the WTP.

The anticipated benefits from these improvements include:

▪

Surface water and groundwater could be treated alone, or concurrently treated separately
and optimized independently.

▪

Moderate capital investment for required infrastructure would provide flexibility and
redundancy; groundwater would not be required to provide injection water for flash
mixing.

▪

Relatively few new, large facilities except for the Raw Water Pump Station and Solids
Drying Ponds which are located in areas not frequently visited by staff;

▪

Limited disruptions to plant operations except for piping, electrical, and SCADA tie-ins; and
modifications to add baffles to the Treated Water Reservoir.

▪

No stranded investments; could be upgraded or expanded as needed.

▪

Solids dewatering would reduce residuals disposal costs by an estimated $295,000 per
year.

Due to uncertainties at this early stage of the project, the following issues must be addressed as
the project moves forward:
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▪

Used backwash water from the membranes would be combined for the groundwater and
surface water trains, and could preclude the use of the proposed Solids Drying Ponds if
regulators don’t approve the concept.

▪

If the Solids Drying Ponds are not approved by state and local permitting agencies, the
mechanical dewatering facilities would be relatively costly to implement and would require
additional operator attention and maintenance.

▪

Modifications to add baffles to the Treated Water Reservoir would likely disrupt plant
operations for several weeks; alternatively, extended disruptions could be mitigated with
temporary storage facilities at additional cost.

▪

Operating parallel groundwater and surface water treatment trains would require
additional operator attention and maintenance.

▪

Operating the plant in conventional treatment mode at high plant flows could cause floc
carryover from the sedimentation basins, increase fouling of the membranes, and require
more frequent chemical cleanings; operation would be similar to direct filtration.

▪

If disinfection byproduct (DBP) levels are higher than anticipated, the plant could require
the addition of an aqua ammonia or liquid ammonium sulfate system to convert the final
disinfectant from free chlorine to monochloramine. Although chloramines are commonly
used for residual disinfection in distribution systems throughout the United States, a
conversion to chloramines would require additional permitting and public notification
activities.

▪

Corrosion Inhibitor would use space previously reserved for future membrane racks
(Microfiltration Building) or surge tanks (High Service Pump Station).

Planning Level Opinions of Probable Construction Cost
The planning level opinion of probable construction cost (OPCC) presented in Table 1 of this
memorandum was prepared to conservatively estimate the cost to implement surface water
treatment at the City’s existing WTP, inclusive of new solids drying ponds. The OPCC excludes all
costs associated with the permitting, design, and construction of the raw water conveyance
facilities. Assumptions used to develop the OPCC include, but are not limited to:
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▪

Environmental permitting associated with the identification of the preferred surface water
supply and the development the surface water conveyance facilities is not included.

▪

No additional environmental studies will be required at the plant site.

▪

Identification of contaminants in the source water could trigger additional monitoring and
treatability studies.

▪

Potential legal, financing, project management and administrative costs for the City are not
included.
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▪

Preliminary design, final design, construction, construction management, commissioning
and related activities by others are not included.

▪

Costs are presented in 2020 dollars; and assume one watershed/surface water supply.

▪

No contingency was included in the estimated costs, and budgets for the anticipated
planning activities will be developed independently by the City.

Table 1. Planning Level OPCCs for the Proposed Surface Water Treatment Improvements With
New Solids Drying Ponds
Description of Facilities

Low OPCC
(Soil Cement Ponds)

Yard Piping Improvements

High OPCC
(Concrete Ponds)

$300,000 - $400,000

Flash Mix System Improvements

$300,000 - $400,000

$500,000 - $600,000

$500,000 - $600,000

$1,500,000 - $1,700,000

$3,300,000 - $3,500,000

New Baffles in Treated Water Reservoir

$600,000 - $800,000

$600,000 - $800,000

Ferric Chloride System Improvements

$150,000 - $250,000

$150,000 - $250,000

Sodium Hypochlorite System Improvements

$150,000 - $250,000

$150,000 - $250,000

New Corrosion Inhibitor System

$500,000 - $600,000

$500,000 - $600,000

$3,700,000 - $4,600,000

$5,500,000 - $6,400,000

New Solids Drying Ponds

Construction Subtotals
Professional Services Subtotals (25%)
Totals

$925,000 - $1,150,000

$1,375,000 - $1,600,000

$4,625,000 – $5,750,000

$6,875,000 – $8,000,000

Because the solids drying ponds and associated pump station represent the largest capital
investment of the proposed improvements, the City is considering options to downsize or defer
the construction of the facilities and continue disposing of the plant residuals using the current
practices of hauling the thickened sludge to landfill and/or discharging the thickened sludge to
the sanitary sewer system for processing at the City’s wastewater treatment facility. The planning
level opinion of probable construction cost (OPCC) presented in Table 2 was prepared to
conservatively estimate the cost to implement surface water treatment at the City’s existing WTP,
excluding the new solids drying ponds.
Table 2. Planning Level OPCCs for the Proposed Surface Water Treatment Improvements With No
New Solids Drying Ponds
Description of Facilities

Low Estimate

High Estimate

Yard Piping Improvements

$

300,000

$

400,000

Flash Mix System Improvements

$

500,000

$

600,000

New Baffles in Treated Water Reservoir

$

600,000

$

800,000

Ferric Chloride System Improvements

$

150,000

$

250,000

Sodium Hypochlorite System Improvements

$

150,000

$

250,000

New Corrosion Inhibitor System

$

500,000

$

600,000

Construction Subtotals

$

2,200,000

$

2,900,000

Professional Services (25%) Subtotals

$

550,000

$

725,000

Totals- Required Facilities

$

2,750,000

$

3,625,000
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Planning Level Estimate of Annual O&M Cost
The planning level opinion of annual O&M cost to treat surface water is presented in Table 3. The
estimate was developed using information from the plant records for 2018-19 and the following
assumptions:
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▪

Annual average flow of 3.6 MGD will consist entirely of surface water.

▪

Labor requirements for WTP O&M for surface water would increase by the addition of one
shift operator (T-2 or above) at $100,000/year for salary and benefits; total WTP O&M
labor are estimated at $593,000/year based on total WTP O&M labor costs of $493,000 in
2018-19.

▪

Electrical costs of $125/MG to treat water based on 2018-19 electrical use at the
Microfiltration Building and High Service Pump Station; costs for other utilities would not
change for surface water.

▪

Utilities (gas, communications, misc.) costs would not change for surface water.

▪

Electricity cost for raw groundwater pumping and conveyance would be $212,000 based on
2015-16 estimates for 3.6 MGD as reported by the City.

▪

Electricity costs for raw surface water pumping and conveyance is estimated at $58,000
based on flow of 3.6 MGD, discharge head of 20 psi, combined motor/pump efficiency of
75% and unit power cost of $0.10 per kilowatt-hour (kWh); approximately $150,000/year
less than extracting groundwater from the wells.

▪

Costs for additional electrical power for new flash mix pump estimated at $3,000 per year.

▪

Estimated chemical cost for surface water would be $292,000/year based on 2 times the
chemical cost for groundwater of $146,000 in 2018-19.

▪

Estimated cost for disposal of liquid residuals (2% dry solids by weight) for surface water
would increase by a factor of 2 compared to groundwater; $288,000 per year for surface
water based on 2018-19 plant records for groundwater ($144,000 per year). These costs
are provided in Table 3.

▪

If solids drying ponds are implemented, the dewatered sludge would be dried to
approximately 20% dry solids by weight. Density of the sludge cake would be
approximately 70 pounds per cubic foot, and dewatered solids from groundwater or
surface water treatment would be hauled and disposed of at Lockwood Landfill at a cost of
$70 per (wet) ton. The estimated costs to dispose of dewatered solids from groundwater
($12,000) and surface water ($24,000) were included in the estimated annual O&M costs in
Table 3.

▪

Costs for replacement of membranes are not included in the estimates.
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Table 3. Planning Level Estimate of Annual O&M Costs for the Existing Groundwater Treatment and
Proposed Surface Water Treatment
Description of Costs

Proposed Surface Water
Treatment

Existing Groundwater Treatment
Fixed Costs

Variable Costs

Fixed Costs

Variable Costs

WTP Labor

$

493,000

N/A

$

593,000

N/A

Contract Services; Ameripride, Fire,
Generator, Hach

$

10,000

N/A

$

10,000

N/A

Contract Services - Analytical

$

6,100

N/A

$

6,100

N/A

Contract Services - HVAC

$

1,100

N/A

$

1 ,100

N/A

Contract Services - Electrical &
Controls

$

1 ,400

N/A

$

1 ,400

N/A

Contract Services - SCADA/PCS

$

3 ,700

N/A

$

3 ,700

N/A

Service, Repairs and Maintenance

$

38,000

N/A

$

38,000

N/A

Travel and Training

$

1,600

N/A

$

1 ,600

N/A

Dues and Memberships

$

200

N/A

$

200

N/A

NR

N/A

NR

N/A

Education Assistance Program
Office Supplies

$

600

N/A

$

600

N/A

Minor Equipment: Additional, not
replacement; $500 min

$

700

N/A

$

700

N/A

Automotive Supplies

$

100

N/A

$

100

N/A

Plant/Shop/Maintenance Supplies

$

6,500

N/A

$

6,500

N/A

Safety Supplies

$

500

N/A

$

500

N/A

Natural Gas

$

15,000

N/A

$

15,000

N/A

NR

N/A

NR

N/A

Gasoline

$

300

N/A

$

300

N/A

Books and Periodicals

$

200

N/A

$

200

N/A

Permits and Licenses

$

3,500

N/A

$

3,500

N/A

Bulk Diesel

Electric- Raw Water Supply

N/A

$

212,000

N/A

$

58,000

Electric- Water Treatment Plant

N/A

$

169,000

N/A

$

172,000

Process Chemicals

N/A

$

146,000

N/A

$

292,000

Contract Services - Liquid Residuals
Disposal

N/A

$

144,000

N/A

$

288,000

683,000

$

810,000

Subtotals – Fixed and Variable Costs
with Liquid Residuals Disposal

$

Totals for Groundwater and Surface
Water with Liquid Residuals Disposal

$

Contract Services - Dewatered Solids
Disposal

583,000

N/A

Subtotals – Fixed and Variable Costs
with Dewatered Solids Disposal

$

Totals for Groundwater and Surface
Water with Dewatered Solids Disposal

$

583,000

$

$
$

671,000

$

1,254,000

$

12,000
539,000

$

1,122,000

$

1,493,000

N/A

$

24,000

683,000

$

546,000
1,229,000

N/A: Not Applicable
NR: Not Reported
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Appendix
Highlighted Drawings of Proposed Improvements

SIMILAR CONFIGURATION FOR
SURFACE WATER WITH:
- (2) END SUCTION PUMPS/VFDS
- 8" DIA. SUCTIION PIPING
- (2) 8" DIA. BFVS
- 6" DIA. DISCHARGE PIPING
- (2) 6" DIA. CHECK VALVES
- (2) 6" DIA. BFVS

FROM RWPS

SURFACE WATERSAME SAMPLE PUMP
CONFIGURATION AS
GROUND WATER

INSTALL APPROXIMATELY 8,600-SF OF FLEXIBLE
BAFFLE CURTAINS AND NECESSARY COLUMNS,
MOUNTING HARDWARE AND APPURTENANCES IN
EXITING 1.5 MG TREATED WATER RESERVOIR.

INSTALL TEMPORARY
24-36" DIA. PIPING AND
VALVES, AND TREATED
WATER TANK

FOR SURFACE WATER, INSTALL
NEW NAOCL CHEMICAL FEED
PIPING IDENTICAL TO EXISTING
NAOCL PIPING TO GROUNDWATER

(GROUNDWATER)

3/4-OCL-PVCP

FOR SURFACE WATER, REPLACE
ONE NAOCL MP WITH NEW MP
SIZED FOR APPLICATION

TO RW AT FLASH MIX
(SURFACE WATER)

INCLUDE VALVE
IN TYPICAL
CONFIGURATION

TO RW (SURFACE
WATER) AT FLASH MIX

3/4-FC-PVC
NEW FECL3
METERING PUMP
(TYP OF 3)

SURFACE WATER SAME
CONFIGURATION AS
GROUND WATER

EXAMPLE OF
CORROSION INHIBITOR
SYSTEM TO SERVE AS
BASIS OF CONCEPTUAL
DESIGN FOR CITY OF
FERNLEY SURFACE
WATER TREATMENT
MODIFICATIONS.

EXAMPLE OF CORROSION INHIBITOR
SYSTEM TO SERVE AS BASIS OF
CONCEPTUAL DESIGN FOR CITY OF
FERNLEY SURFACE WATER
TREATMENT MODIFICATIONS.

EXAMPLE OF CORROSION INHIBITOR
SYSTEM TO SERVE AS BASIS OF
CONCEPTUAL DESIGN FOR CITY OF
FERNLEY SURFACE WATER
TREATMENT MODIFICATIONS.

