Fact Sheet Appendix F-1


CITY OF CALISTOGA DUNAWEAL WASTEWATER TREATMENT PLANT 
FACILITY NARRATIVE

Influent Wastewater Characteristics

The City of Calistoga owns and operates the Dunaweal Wastewater Treatment Plant (WWTP), which provides tertiary level treatment for domestic, commercial, and some industrial wastewater from the City of Calistoga.  The commercial entities are composed primarily of spas, hotels, and restaurants.  The industrial generators are two mineral water bottling companies.  The WWTP has an average dry weather design flow of 0.84 million gallons per day (mgd) and can treat up to 4.0 mgd during wet weather flow events.
Wastewater Treatment Plant Operation
The treatment process for recycled water consists of screening at the headworks, secondary treatment by aeration and clarification, tertiary treatment by coagulation and filtration, and disinfection.  After secondary or tertiary treatment, the effluent may be discharged to the Napa River from October 1st through May 15th (NPDES Permit No. CA0037966).  During the remainder of the year, the effluent is treated to tertiary standards, distributed for recycled water use, or stored for future use or disposal.  The following sections include detailed descriptions of the treatment processes and the equipment:
Headworks

The headworks receive raw wastewater from the City of Calistoga collection system through an 18-inch diameter gravity main and may also receive return sludge from the sludge holding tank.  Although the treatment plant is capable of treating a peak wet weather flow of 4 mgd, the headworks is designed for flows up to 7 mgd.  If there are problems with the headworks system or the influent exceeds 4 mgd, flows are diverted to the flow equalization basin using a motor-controlled slide gate.  If needed to control odors or pH, chlorine or caustic soda may be injected at this point.

The headworks consist of a self-cleaning Parkson Aquaguard mechanical bar screen, an emergency bar screen, and a Parshall flume flow meter.  The design and operational criteria for the headworks are presented in Table 1.  If the loading conditions exceed the design parameters for the aeration basins, flow from the headworks may be diverted to the flow equalization basin.

Table 1. Design and Operational Criteria for the Headworks

	Design Criteria
	Value

	Maximum capacity
	7 mgd

	Rated capacity
	4 mgd

	Mechanical bar screen spacing
	6 mm

	Emergency bar screen spacing
	1 in

	Parshall flume throat
	12 in


Primary Distribution Structure

The primary distribution structure receives flow from the headworks (up to 4 mgd), return activated sludge from the clarifiers, and waste flows from other processes when required.  The distribution structure regulates flow into the aeration basins by means of a weir gate, a sludge gate, and an adjustable weir gate for each basin.  A manually operated slide gate can be used to divert flows to the equalization basin.
Aeration Basins and Clarifiers

The aeration basins and clarifiers comprise a Parkson Biolac-R System, two aeration basins and four clarifiers.  The aeration basins receive mixed liquor from the primary distribution structure.  Aeration occurs from fine-bubble diffusers, suspended near the bottom of the aeration basins, which create a displacement of floating aeration chains.  The slow, continuous oscillation created by the diffusers results in high-efficiency mixing.  Under normal operations, the total plant flow is split evenly among the two aeration basins.  The blowers are operated automatically based on either a specified duration or a specified dissolved oxygen range.  The mixed liquor flows through the aeration basins and into the clarifiers.  
Sludge removal in the clarifiers is accomplished by an air lift assembly, aided by a flocculating rake mechanism which travels back and forth across the length of the clarifier.  Clarifier effluent is discharged through an overflow weir.  The activated sludge is either returned to the primary distribution structure or wasted to the sludge holding tank and sludge drying beds.  The design and operational criteria for the aeration basins and clarifiers are presented in Tables 2 and 3, respectively.  
Table 2. Aeration Basin Design and Operational Criteria
	Design Criteria
	Value

	Number of basins
	2

	Maximum flow (each)
	2 mgd

	Surface area (each)
	12,100 ft2

	Basin volume (each)
	0.73 mgal

	Detention time @ ADWF (each)
	0.87 days

	Number of Blowers
	3 (2 duty, 1 standby)

	Air requirements
	2,600 standard ft3/min


Table 3. Clarifier Design and Operational Criteria
	Design Criteria
	Value

	Type
	Integral-Rectangular

	Number of modules
	4

	Surface area (each)
	1,242 ft2

	Overflow rate @ ADWF (ea)
	169 gpd/ft2

	Overflow rate @ PWWF (ea)
	805 gpd/ft2

	Weir length (ea)
	37 ft x 2 sides

	Weir loading at PWWF (ea)
	14,000 gpd/ft


Secondary Chlorine Contact Basin and Discharge Structure
Secondary disinfection is conducted only during the wet season when influent flows exceed the filter capacity.  The secondary system is not used during the dry season when effluent is being treated to tertiary standards for recycling.

The secondary chlorine contact basin is a plug flow reactor that can receive up to 3 mgd of chlorinated secondary effluent.  Sodium bisulfite is injected to the basin effluent to accomplish dechlorination prior to river discharge.  The sodium bisulfite feed rate can be controlled either manually or automatically adjusted to the wastewater flowrate.  Caustic soda may be injected at this point for pH control.
The secondary discharge structure receives the dechlorinated water from the secondary chlorine contact basin.  From this location, secondary effluent is either discharged to the Napa River or diverted to the flow equalization basin for temporary storage prior to further treatment.  In-line analyzers are operated to monitor chlorine residual and pH.  If either one of these constituents are determined to be out of range, a motor-controlled slide gate opens and flow is diverted to the equalization basin.  The design and operational criteria for the secondary chlorine contact basin are presented in Table 4.
Table 4. Secondary Chlorine Contact Basin Design and Operational Criteria
	Design Criteria
	Value

	Volume
	63,000 gal

	Detention time @ 3 mgd
	30 min


Filters
Two variable speed filter pumps are designed to pump up to 1 mgd of secondary effluent from the clarifiers to the filters.  The speed of the pumps is automatically controlled by flow set points in the computer system.  Flow from the filter pumps shall not exceed 5 gpm/ft2 of filter surface area pursuant to Section 60301.302, Title 22 of the California Code of Regulations (CCR).

Polymer is injected at the filter pumps and mixed with the effluent in order to achieve coagulation prior to filtration.  The polymer feed pump is controlled by the flow detected by the flow meter.  Chlorine can also be added at this location for periodic cleaning of the filter.  The chlorine solution feed pumps are controlled manually from the local process controller.  
Parkson DynaSand Filters, continuously backwashing sand filters, are used to achieve tertiary treatment.  The filter effluent is continuously monitored for turbidity and flow is diverted to the primary distribution structure if turbidity limits are exceeded.  Filter backwash water is also returned to the primary distribution structure.  The filter effluent may also be diverted to the utility water clearwell, if necessary.  The design and operational criteria for the filter pumps and the filters are presented in Tables 5 and 6, respectively.
Table 5. Filter Pump Design and Operational Criteria
	Design Criteria
	Value

	Number of pumps
	2 (1 duty, 1 standby)

	Rated flow
	700 gpm

	Rated head
	30 ft

	Motor
	7.5 hp, variable-speed


Table 6. Filter Design and Operational Criteria
	Design Criteria
	Value

	Number of filters
	3 (2 duty, 1 standby)

	Filter area per module
	78 ft2

	Design flow
	1 mgd

	Hydraulic loading rate (1 mgd/2 filters)
	4.4 gpm/ft2

	Hydraulic loading rate (1 mgd/3 filters)
	3.0 gpm/ft2

	Expected Influent Turbidity
	4 - 6.5 NTU

	Expected Effluent Turbidity
	0.25 to 0.6 NTU

	Air requirements @ 30 psig
	1 – 4 SCFM/ea

	Reject rate
	5-10%


Tertiary Chlorine Contact Basin 
The tertiary chlorine contact basin receives up to 1 mgd of filter effluent.  Effluent from the filters is injected with chlorine solution and mechanically mixed in the filter valve vault.  The chorine residual is continuously monitored and if it is too low, a motor-controlled valve will open to divert flows to the flow equalization basin.  During the dry season, the chlorinated effluent flows to the Utility Water Clearwell and the Irrigation Pump Station.  During the wet season, the disinfected effluent is diverted to the Riverside Ponds prior to river discharge.  Design and operational criteria for the tertiary chlorine contact basin are presented in Table 7.

Table 7. Tertiary Chlorine Contact Basin Design and Operational Criteria
	Design Criteria
	Value

	Volume
	83,500 gal

	Side water depth
	11.6 ft

	Detention time @ PDWF
	2 hr


Riverside Ponds

During the wet season, the disinfected tertiary effluent is diverted to the Riverside Ponds prior to river discharge.  En route to the ponds, the effluent is injected with sodium bisulfite for dechlorination and caustic soda for pH adjustment (if needed).  In-line analyzers are installed after the injection points.  If a chlorine residual is detected or the flow is outside the desired pH range, effluent is diverted from the Utility Water Clearwell to the Effluent Storage Pond.  This set of controls prevents discharge violations to the Napa River.  The Riverside Ponds consist of four ponds that can be operated in series or parallel.  Total pond area is 2.7 acres.
Utility Water Clearwell

The Utility Water Clearwell receives disinfected effluent from the tertiary chlorine contact basin.  The effluent is stored at the clearwell for recycled water use by the plant’s utility water system.  Utility water is used onsite for hosing down equipment and as the supply water for the clarifier spray system.  The total volume available in the utility water clearwell is 21,000 gallons.  Utility water not used onsite for maintenance activities, overflows from the clearwell to either the Effluent Storage Pond, the Irrigation Pump Station, or the Riverside Ponds.  

Flow Equalization Basin

The flow equalization basin is a storage basin used to hold auxiliary/emergency flows from various plant processes.  The flow equalization basin may receive raw wastewater from the headworks overflow, mixed liquor from the primary distribution structure, scum from the clarifiers, secondary effluent from the secondary disinfection pump wet well, non-potable water from the secondary discharge structure, tertiary treated water from the tertiary chlorine contact basin, emergency overflow from the effluent storage pond, or drainage from the sludge drying beds.  Total volume available in the basin is 5.6 mgal.
Wastewater from the flow equalization basin flows to the aeration/clarification system via pumps in the equalization wet well.  There are two submersible pumps in the wet well.  The pumps do not operate unless the influent headworks flow is less than 3.5 mgd.  The design and operational criteria for the equalization pumps are presented in Table 8.

Table 8. Equalization Pump Design and Operational Criteria
	Design Criteria
	Value

	Number of pumps
	2 (1 duty, 1 standby)

	Rated flow
	350 gpm

	Rated head
	19 ft

	Motor
	3 hp


Effluent Storage Pond

The effluent storage pond is a storage basin used to hold tertiary-treated effluent before it is recycled or discharged from the plant.  Total volume available in the storage pond is 20 mgal.  Flow from the effluent storage pond occurs via two submersible effluent pumps in the effluent pump wet well.  From the wet well, the tertiary effluent is pumped to either the irrigation pump station for recycled water use or to the Riverside Ponds for river discharge.  The design and operational criteria for the effluent pumps are presented in Table 9.
Table 9. Effluent Pump Design and Operational Criteria
	Design Criteria
	Value

	Number of pumps
	2 (1 duty, 1 standby)

	Rated flow
	700 gpm

	Rated head
	47 ft

	Motor
	15 hp


Sludge Holding Tank/Sludge Drying Beds

Sludge is collected in the clarifiers and wasted periodically to maintain an optimal bacteria population.  Discharge of solids may occur continuously or at scheduled intervals.  The Return Activated Sludge (RAS) is returned to the primary distribution structure and the Waste Activation Sludge (WAS) is sent to the sludge holding tank.  The volume available in the sludge holding tank is 72,000 gallons.  Supernatant from the sludge holding tank is sent to the primary distribution structure.  From the sludge holding tank, sludge is either pumped to the sludge drying beds or trucked off-site for further treatment.  Final sludge disposal occurs by dump truck pickup from the sludge holding area.
Drainage from the sludge drying beds is sent to the equalization pump wet well.  The design and operational criteria for the sludge pumps and drying beds are presented in Tables 10 and 11, respectively.
Table 10. Sludge Pump Design and Operational Criteria
	Design Criteria
	Value

	Number of pumps
	1

	Type
	Progressing cavity pump

	Motor
	5 hp, 1160 rpm


Table 11. Sludge Drying Bed Design and Operational Criteria
	Design Criteria
	Value

	Number
	3

	Influent flow, maximum
	12,000 gpd

	Bed size (each)
	800 ft2

	Loading rate @ maximum influent flow
	5 gpd/ft2
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