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7 DESCRIPTION OF WATER TECHNICAL ALTERNATIVES – 
OTHER  

7.1 Blending 

Blending may be a viable option for some water systems not meeting drinking water 
standards if they have access to better quality water sources nearby.  Simply stated, 
blending is combining and mixing poorer quality water with better quality water to meet 
drinking water standards.  CDPH currently allows blending as a form of treatment to 
meet drinking water standards.  Blending utilizes a second source of water that has 
sufficient volume and better water quality to dilute existing water source contaminants 
such that the combined water meets the drinking water standards.  Blending is an 
attractive alternative because it has very low ongoing operations and maintenance costs 
relative to treatment. 

For example, an existing well with a 200 gpm production may have a nitrate 
concentration of 60 mg/L, which exceeds the MCL for nitrate of 45 mg/L.  A target 
blended nitrate concentration below the MCL of 45 mg/L would be established.  For the 
purpose of this example, it is assumed that the target would be 36 mg/L, which is 80 
percent of the MCL. In order to accomplish this, a new source of water with a nitrate 
concentration of 30 mg/L or less would need to produce 800 gpm to result in a blended 
concentration of 36 mg/L. Sometimes a community water system may have multiple 
wells with one or two that do not meet the MCL for a contaminant.   If a method of 
blending and mixing can be developed, the contaminated well can be utilized to extend 
the water supply capacity. 

Because most inorganic contaminants are non-reactive in water, the benefits of 
blending can be mathematically determined using the equation below: 

 

[C]b   = ([C]1*[Q]1 +[C]2*[Q]2) 

           ([Q]1 + [Q]2) 

 Where,  

[C]b   = concentration of blended sources 

[C]1   = concentration in source 1 

[C]2   = concentration in source 2 

[Q]1   = flow from source 1 

[Q]2   = flow from source 2 

 

Finding a better quality source of water may not be a feasible option for all water 
systems since better quality groundwater or surface water may not be available. Finding 
another source of groundwater would involve knowledge of the existing aquifer and 
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drilling test holes with associated water quality sampling.  If a source of groundwater is 
found, the well would need to be developed and put into production.   

A blending system requires that the two water sources be piped to a common location 
for mixing/blending before the water can enter the distribution system.   

Blending requires that the flow from each source be metered and mixed in the correct 
proportion to meet the target blended concentration. A means of proportioning the flow 
must be devised to achieve the target blend concentration.  This may include variable 
speed pumps and/or automatic proportioning valves.  Normally, blending will use two 
water sources that have consistent water quality. Otherwise, the process may be 
unreliable and may need to utilize “real time” measurement of the constituent of 
concern.  Real time monitoring will probably be required regardless of water quality 
stability when blending the acute contaminants nitrate or perchlorate.  Blending may 
occur directly in a pipeline or a tank may be utilized.  Additional equipment needed may 
include flow control valves, flow meters, and additional monitoring requirements.  A plan 
for blending will require CDPH approval prior to implementation.  A schematic 
conceptual diagram for a blending system is shown in Figure 7-1.  A sampling program 
will be required to verify that the blended water meets the water quality standards. 

The cost of a blending system will vary depending on factors such as distance between 
sources and the ability to utilize existing infrastructure.  If an existing well, that is in 
compliance with water quality standards, and a contaminated well are near each other 
and they have the right proportionate capacity, the costs could be quite low.  If a new 
source (water well) must be developed and the distance is great, the costs could be 
very high. The initial capital costs for blending, in some cases, may exceed the costs of 
a treatment system; however, the lower long term O&M costs associated with blending 
will usually make blending a preferred option if it can be successfully implemented.  
Each proposed blending system will be unique and thus the cost for such a system 
must be individually estimated. A blending decision tree can be found in Appendix E.   



   

SECTION SEVEN  TECHNICAL SOLUTIONS PILOT STUDY 

Page 93 

\\goose\vsl_clients\Clients\Tulare County - 1399\139911V1-Tulare Lake Basin Water Study\_DOCUMENTS\Task 4\Four Pilot Projects\Tech Solutions\Draft Report\20140606 
Technical Solutions_Draft.doc 

 

Figure 7-1 – Example Blending System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the Figure above, it is assumed Well 1 is an existing well that does not meet water quality standards.  
The new well (Well 2) is of better quality and meets water quality standards.  However, the flow from both 
wells is needed to meet peak demands. Water from the New Well (Well 2) and Well 1 will each enter the 
water blending tank.  Each well line is equipped with a flow meter.      

 

7.2 Regional Water Treatment 

Regional treatment systems could be considered when there are neighboring systems 
with similar water quality issues and there is the potential to inter-connect the systems. 
This would have the advantage of allowing the communities involved to share capital 
and operations & maintenance costs.  There are typically some economies of scale in 
constructing and operating larger treatment systems jointly compared to operating 
several separate treatment plants. Often, the time required for operating a system may 
be largely independent of the size of the system. Consequently, considerable saving in 
operator costs can be attained with joint systems.   

The physical location of the treatment plant relative to the participating communities 
would depend on the availability of land, the location of the water sources to be treated, 
and on the length of transmission pipelines that would be required.   A consolidated 
treatment project involving multiple communities may encounter significant resistance 
from one or more communities, especially where there is a perception that the benefits 
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and impacts are not evenly distributed or where one of the communities does not 
perceive that they have an issue that will be resolved by the project.  These issues can 
be resolved if community concerns are understood, evaluated and addressed whenever 
possible. 

A variation on the regional water treatment approach would be to have a regional water 
treatment plant that would supply treated water to nearby water systems with the intent 
of them blending the treated with their existing water to meet water quality standards. 

7.3 Dual Water Distribution Systems 

Drinking water systems, must deliver water to the consumer’s tap that meets all State 
and Federal drinking water quality standards. However, a significant portion of the water 
delivered is used for non-potable purposes.  The water may be used for landscape 
irrigation, agricultural crops, farm animals, pasture irrigation or activities such as 
residential car washing.  The water used for these non-potable purposes does not need 
to meet drinking water standards.  Sizing a treatment system and paying O&M costs to 
treat water largely used for non-potable purposes may not make economic or 
environmental sense.  The non-potable system can be used to supply water for 
firefighting purposes.  This can allow for a smaller capacity potable water system since 
the system would not need to supply over 1000 gpm for a several hour period.  Efforts 
should be made to make sure, to the extent feasible; the treatment system is used to 
supply mostly potable uses. 

One of the most effective ways to limit the use of potable water for non-potable uses is 
to install water meters and implement a tiered volumetric rate schedule.  Another benefit 
for consumption based rates, particularly for DACs, is that it accounts for the higher 
water usage rates that occur in multi-family homes, extended family homes, and homes 
with occupied outbuildings served off of hose bibs. However, in rural communities, with 
larger parcel size, there may be a desire to have a water system that can provide 
irrigation water at a reasonable cost for farm animals, gardens and micro scale farming.  

In some communities facing significant cost for treating water to meet drinking water 
standards, it may make economic sense to utilize a dual water distribution system. One 
system would be used exclusively for potable use.  A separate second system would be 
supplied with non-potable water for non-potable use and for fire flow.  Having a 
separate non-potable water system would lessen the potable water demand to the 
water just needed for potable purposes. Small systems may have issues with cross 
connections.  Cross connections are connections between a potable water supply and a 
non-potable source, where it is possible for a contaminant to enter the drinking water 
supply.  The cross connection could be used to allow potable water to supplement 
agricultural wells.  Cross connections should be removed or a backflow preventer 
installed to prevent the non-potable source from entering the potable water supply. 

Typically, indoor water use varies from about 50 to 100 gpcd.  Many rural communities 
have an overall per capita water use of 200 to 300 gpcd.  Thus, it is possible to provide 
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a potable water only system that is 25 to 33 percent the overall size of a typical water 
system.   Where costly treatment is required, this will result in significant savings to the 
community.  However, the treatment system capital and operations cost savings will be 
offset by the cost of constructing and operating a new independent water system.   It is 
not likely that a dual water distribution system will be cost effective in most water 
systems because the cost of constructing a dual distribution system will be very large.  
There is the possibility a dual system may be affordable to a DAC if it is 100% grant 
funded.  However, for new construction in a rural, large lot community, or an existing 
large lot rural system, with significant non potable water use, a dual water distribution 
system could be considered.  

If the community served by the water system also has a wastewater treatment plant, 
there is the possibility of the treated recycled wastewater being used to supply a non-
potable water system.  This would involve upgrading the wastewater treatment plant to 
provide tertiary treated effluent that would meet the California recycled water regulations 
(Title 22). These upgrades would likely include tertiary filtration and disinfection. 
Additional infrastructure such as pipelines, pump stations and storage would be needed.  
The use of recycled wastewater would also have the advantage of conserving water 
and reducing groundwater pumping. 

A smaller potable water system would have lower capital and O&M costs. A detailed 
cost analysis would need to be performed for each water system to determine the costs 
of installing meters or a non-potable system versus the cost savings of a smaller 
treatment system and the associated operational costs.  There are no known DAC 
systems in the TLB that have a dual water system. 

7.4 Distribution System Losses and Improvements 

Maintaining system infrastructure to deliver clean and safe drinking water to customers 
is often a significant challenge for the operators of public water systems.  Depending on 
the age of the distribution system, water loss through the system can be significant.  
Water losses can be from physical leaks and consist of leakage from transmission and 
distribution mains, leakage and overflows from the utilities storage tanks or leakage 
from service connections up to and including the meter. 

In addition to physical loss of water from the distribution system, water can be lost 
through unauthorized consumption (theft) and metering inaccuracies or failure. 

Accurate metering is crucial to minimizing water loss.  Metering establishes production 
and customer use volumes as well as provides historic demand and consumption data 
that is useful not only for auditing but for planning future needs. 

Water loss from a distribution system is a problem that is not only confined to lost 
revenue.  Water losses in the distribution system require more water to be treated, 
which requires additional energy and chemical usage, resulting in wasted resources and 
lost revenues. 
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Perhaps the most common form of water loss leak detection is from proactively 
searching for leaks in the field.  Searches must be planned carefully and conducted in a 
disciplined manner for the results to be meaningful.  These searches use a wide variety 
of tools to aid in discovery of potential system leaks. Most of these leak detection 
approaches locate and quantify the leaks by observing the presence of, or change to 
physical property (noise, temperature, etc.) that occurs only when a pipe leaks.  It is 
likely a DAC would need to hire a company experienced with leak detection to perform 
these functions. 

If leaks are discovers in the distribution system, a variety of technologies are available 
to repair pipeline leaks depending on their location and size.  Many studies have shown 
that the most significant portion of leak repair cost and time is attributed to uncovering 
the leak site and dewatering.  From there, the repair techniques are relatively easy.  For 
this reason, a growing portion of the leak repair market is centered on approaches that 
do not require that the pipeline be uncovered. 

For pipes that can be uncovered, some small pipe leak repairs may be made using a 
surface wrap depending on pipe material.  Many of these products take the form of a 
fiberglass cloth impregnated with a resin that is activated by water.  Cracked pipes can 
be wrapped with the cloth and secured with a pressure sensitive rubber tape.  Corrosion 
holes are typically patched with a two-part epoxy before being wrapped. 

Repair clamps are collars that can be fitted around the outside of the pipe that has been 
uncovered to patch the hole or break.  The metal collar contains a partial or full size 
gasket that is subsequently compressed onto the surface of the pipe by the clamp 
providing a pressure tight fitting to stop the leak. 

An approach for repairing badly leaking old water mains without having to uncover them 
is a process known as sliplining.  In this process, the old lines are repaired by pulling a 
thin-walled plastic liner inside the old, cleaned pipe to seal its leaks.  Sliplining leaves 
the old pipe intact and uses it for structural support of the much thinner plastic lining.  
Once the liner is in place, hot water is pumped through it, causing the liner to become 
malleable, expand and tightly seal onto the surface of the old pipe.  Excavation is only 
needed at intervals along the pipe to facilitate entry and exit from the line.  Sliplining 
does not work well in pipelines with a lot of elbows and isolation valves. 

If a section of pipe is too deteriorated to repair with a clamp or sliplining, it may be 
necessary to replace one or more lengths of the pipe.  While pipe repair replacements 
are best done using the same material as the existing pipe, lack of availability of needed 
pipe material or desire to upgrade to a less corrosive pipe material may dictate that the 
replacement length be another material. 

Many water mains cannot be effectively uncovered and replaced when they are located 
in congested areas and critical traffic arteries.  One approach to replacing these leak-
ridden lines is to drag a new pipe through the older pipeline using a flexible and typically 
much smoother pipe material.  The annular space between the new pipe and the old 
pipe should be grouted to provide added stability to the new line. This technique 
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requires a long area of space for assembly and joining of the new pipe sections.  This 
limits the application to pipe sizes of 8 to 96 inches in diameter. 

An alternative approach called pipe bursting, is to destroy the old pipe as the new one is 
being dragged through it.  This technique can permit the same-sized or even larger 
diameter pipe to replace the old line.  Pipe bursting can be a reasonable-cost approach 
to replacing long lengths of the system in areas where excavation may be difficult or 
impossible.  Trenchless pipe replacement is most effective where long, uninterrupted 
runs of new pipe are needed.  The approach is less cost-effective in areas where 
numerous fittings must be placed on the new pipe as the pipe must be exposed at each 
location that such an attachment is needed. 

7.5 Residuals Handling 

A major cost component and management issue for water treatment systems is 
residuals handling and disposal. All water treatment systems produce side stream flows, 
solids or spent media. The sides stream flows may include filter back wash, precipitated 
solids, concentrates, brines, dewatered solids and other materials.   Spent media such 
as GAC and adsorptive media are also produced.  Some of this material may be 
classified as hazardous because it contains concentrated metals such as arsenic or 
uranium.  It may also have a high or low pH that will require neutralization. In the case 
of media used for uranium removal, it may be radioactive and will require special 
handling.  Because of the limited ability of hazardous wastes in California (Waste 
Management in Kettleman City and Laidlaw Environmental Services in Buttonwillow and 
Westmoreland), it may be necessary to ship some residuals out of state, at great cost.  
Other side streams, such as concentrate from RO systems or brines used for IX 
regeneration, may not be classified as hazardous, but may contain high concentration of 
salts and minerals which may not be able to be disposed of in the TLB because of 
environmental water quality regulations specifically elevated salinity and 
electroconductivity in the groundwater.  

Water treatment plant waste management will be an integral component of the 
treatment system itself. The term residuals is used to describe all water treatment plant 
process wastes, either liquid or solid.  Water treatment systems produce unique waste 
streams, each of which has different associated waste handling issues. When 
examining waste handling several questions must be answered: 

o What must be removed? 

o Is it hazardous or otherwise regulated? 

o Where will it be disposed? Costs of disposal? 

o What treatment is necessary to prepare it for disposal? Or reduce the 
volume needing disposal? 

A residuals handling decision tree can be found in Appendix E.   
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7.5.1 Solid Waste 

Treatment processes such as iron coagulation filtration, gravity filtration and, to a lesser 
extent, GAC produce a concentrated solids waste stream when the filters are 
backwashed.  The solids produced are from both the raw water and the chemicals 
added to the water to coagulate suspended and dissolved contaminants that are 
removed in a filtration process.  These solids are settleable and can be removed 
through further treatment. 

The quantity of the solids residuals generated from the water treatment process 
depends on the raw water quality, dosage of chemicals, performance of the treatment 
process, method of sludge removal, and backwash frequency. 

The solids quantity is usually determined as an annual average based on the yearly 
volume to be treated. Depending on the specific treatment process utilized, the volume 
of solids can normally be estimated by knowing the yearly volume of water treated and 
the amount of calcium hardness removed, magnesium hardness removed, iron added 
for treatment (ferric chloride for example), alum or polymer added, and suspended 
solids removed. The solids concentration from most filter backwashes is around 0.1 
percent, although this varies greatly with the process utilized. Often, these residuals can 
be disposed of at a municipal wastewater treatment plant, liquid decanted and recycled, 
and/or disposed of in ponds on site.   

The solids can also be further thickened to reduce the volume of waste to be disposed. 
For example, thickening a 1 percent solids concentration sludge to 10 percent solids 
concentration, a volume reduction of approximately 90 percent is achieved. Therefore, 
90 percent less volume is needed to be stored or disposed. 

7.5.1.1 Non-mechanical Dewatering 

Non-mechanical (typically, solar) dewatering is normally used where land is available 
and where it can be both economical and efficient for dewatering water treatment plant 
wastes. 

7.5.1.2 Sand Drying Beds 

Sand drying beds are normally rectangular beds with walls and a layer of sand or gravel 
with underdrain piping. Drainage (via percolation), decanting and evaporation are the 
dewatering mechanisms. When wastes are applied to the drying beds, free water drains 
through the sand. Remaining water is removed through evaporation.  The residuals can 
stay in the drying bed until a desired solids concentration is reached.  Eventually the 
dried solids will need to be removed using a front end loader. 

The use of sand drying beds will depend on the soils in the area and the amount of 
evaporation that can be expected. 
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7.5.1.3 Solar Drying Beds 

Solar drying beds are similar to sand drying beds in terms of operation except they are 
constructed with sealed bottoms. In these beds all dewatering is accomplished through 
decant of free water and evaporation.  Solar beds have lower maintenance and cleaning 
since sand does not need to be replaced and the sealed bottoms makes loading and 
cleaning easier.  Because solar beds rely on evaporation, they have a lower solids 
loading rate compared to sand drying beds. 

7.5.1.4 Dewatering Lagoons 

Dewatering lagoons are similar to sand drying beds except they operate at much higher 
initial loadings, and therefore have longer drying times between cleanings.  Dewatering 
lagoons are equipped with a decant structure and may be equipped with underdrains.  
The dewatering lagoons are filled over a long time (3 to 12 months) and then allowed to 
dry for a long period of time while another lagoon is filled. 

7.5.1.5 Mechanical Dewatering 

Centrifuges, plate-and-frame filter presses, diaphragm filter presses and belt filter 
presses can be used, in conjunction with polymer chemicals, to mechanically dewater 
water treatment plant residuals. Centrifuges and belt presses will produce solids in the 
15 to 25 percent dry solids range.  Diaphragm and plate-and-frame presses can 
produce solids between 30 to 45 percent dry solids. The resulting solids are dry enough 
to truck off-site.  The ultimate choice of mechanical dewatering should be based upon 
pilot studies based on the specific characteristics of the material to be dewatered. 

7.5.1.6 Ultimate Disposal of Solids 

The final location for dewatered solids will be based on the chemical characteristics of 
the material, its dry solids content and its classification as hazardous or non hazardous 
waste.  The chemicals added and the contaminants removed in the water treatment 
process will affect the ultimate disposal of the solids.  If the solids have relatively few 
contaminants, they may be land applied.  Solids exceeding the concentration limits for 
land application may be accepted for disposal of in a local Class III landfill (municipal 
solid waste).  If the dewatered solids have reached hazardous concentrations, such as 
for arsenic, the solids will require disposal of in a Class I landfill (hazardous waste). 

7.5.2  Brine and Concentrate Disposal 

Certain treatment processes produce a liquid waste stream that contains primarily 
dissolved solids, minerals and salts. These wastes are called brines or concentrates 
and include spent brine from IX regeneration, reject water (concentrate) from high 
pressure membrane systems (RO) and spent regenerant (acid or caustics) from specific 
adsorption media such as activated alumina. 
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Conventional methods of brine disposal involve discharge to a wastewater treatment 
plant, evaporation, deep well injection, septic systems, or zero liquid discharge. 

7.5.2.1 Sewer Collection System 

If a sewer system is available nearby and the wastewater treatment plant can accept 
the brine or concentrates, disposal to the sewer system is the preferred method of 
disposal.  However, in many cases discharge limits imposed on the effluent of the 
wastewater treatment itself (e.g. total dissolved solids or electrical conductivity) prevent 
the wastewater treatment plant from accepting the influx of water treatment plant 
residuals brine.  It is unlikely that sewer disposal of brines or concentrate will be 
possible except for very small water treatment systems and where significant dilution is 
available in the sewer.   

Brine disposal options to wastewater treatment plants are limited in the Tulare Lake 
Basin area. Trucking of waste brine to coastal wastewater facilities, although costly, is 
sometimes the only viable disposal option.  East Bay Municipal Utility District (EBMUD), 
in Oakland, California, can accept some high salinity waste. 

7.5.2.2 Deep Well Injection 

Deep well injection is another possible option for concentrate disposal. In deep well 
injection, concentrates are pumped into salty aquifers that are isolated from and below 
useable drinking water.   Within the TLB, deep well injection is widely used for disposal 
of produced water from oil production.  However, there is currently no use of deep well 
injection for disposal of water treatment concentrates in the TLB.   This method requires 
a Underground Injection Control (UIC) permit for well operation and underground 
injection from EPA.  Deep well injection is typically very costly because it usually 
requires the construction of a well several thousand feet deep.  The costs are incurred 
in the construction of the well, the extensive monitoring that is required, and increased 
electrical costs to run the injection pumps. It is not likely that a single DAC entity would 
be financially capable of such construction.  However, it may be possible to consider 
deep well injection for a group of water treatment systems, if the only other opportunity 
is long-term trucking of concentrates.   

7.5.2.3 Zero Liquid Discharge (ZLD) 

A zero liquid discharge system will completely convert liquid wastes into solid wastes 
that can be trucked offsite. A ZLD system typically includes multiple stages of solids 
concentration.  The first stage is RO which produces a high quality permeate and a 
concentrate stream.  The permeate is returned to the water treatment process and the 
concentrate moves to the next stage.  Following RO treatment, a much smaller volume 
of waste will be treated in the next stage thus enhancing performance and reducing 
power consumption.  The RO concentrate will be further concentrated further using an 
evaporation process. After evaporation, the next stage is crystallization. Crystallizers will 
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then evaporate any remaining water past the crystallization point.  The condensate can 
be recycled and the dried crystals can be transported off site for disposal.  

The cost of a ZLD system is high and may equal or exceed the cost of the water 
treatment system.  The advantage is that most of the liquid in the waste can be recycled 
and the solids remaining will be of small volume and can be easily disposed of.  As with 
deep well injection, there are no operating ZLD systems used for concentrate or brine 
disposal from water treatment in the TLB.  ZLD is used in the TLB for disposal of cooling 
tower waste at some power plants.  A ZLD system is very costly to construct and 
operate.  It is not likely that a ZLD system could be constructed and operated by a 
single DAC entity, however, it may be possible to consider for a group of water systems 
if there are no other viable options and trucking of liquid concentrate waste outside the 
TLB is not economically feasible in the long-term.   

7.5.2.4 Solar Evaporation  

Solar evaporation is possible in the TLB because evaporation greatly exceeds 
precipitation on an annual basis.  Approximately 4 to 5 acre-feet of water can be 
evaporated annually for every acre of a solar evaporation pond.  Solar evaporation of 
brines or concentrates will be similar to the operations described in Solar Drying Beds 
under Non-mechanical Dewatering. Solar evaporation is attractive because it has very 
low operating cost and requires no external energy. However, it requires a very large 
land area and it will require the construction of shallow ponds with a double liner system 
and continuous monitoring to protect the underlying groundwater.  The ability to 
consider and utilize solar evaporation for brine or concentrate disposal will be site 
specific and dependent on the volume of concentrate and the availability of land.  It will 
not likely be a viable option for many systems.  

7.5.2.5 Septic System 

As discussed in the Drinking Water Treatment for Nitrate as submitted to the California 
Legislature (Harter Report), several small water systems indicate disposal of brine to an 
onsite septic system. With a low volume waste stream (depending on chemical 
composition to avoid negatively impacting septic system function or underlying 
groundwater), disposal to a septic system can avoid other, more costly disposal options. 
Disposal to a septic system with on-site disposal is not considered a viable alternative, 
except for the very smallest systems (individual household) for DAC communities.  
Generally, regulatory requirements for the protection of groundwater will preclude the 
use of on-site disposal.  

7.5.3  Brine – Regeneration  

7.5.3.1 Electrochemical (nitrate) 

There are brine handling systems currently in development that will allow multiple use of 
brine to regenerate nitrate IX resins.   Currently brine used for IX resin regeneration is 
used once and cannot be re-used because of the nitrate present.  With the system 
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under development, the usual sodium chloride brine is substituted with potassium 
chloride.  The potassium brine is electrochemically regenerated and nitrogen present is 
converted to nitrogen gas.  According to the manufacturer, approximately 50 to 100 
regenerations can occur before the brine is spent and requires off-site disposal.  If 
successful, this type of system will significantly reduce the volume of brine disposal and 
possibly make IX systems for nitrate removal much more viable.  

Electrochemical techniques are being developed to remove nitrates from water.  Bench 
scale tests obtained intermediate formation of nitrite using nickel, lead, zinc, and iron 
cathodes, with ammonia as the final product. 

Photochemical methods have demonstrated that light can activate the nitrate ion directly 
or indirectly via a catalyst for reaction with a reducing agent.  However, reducing nitrate 
with water photochemically is an uphill energy process and not suitable for large scale 
water treatment. 

7.5.4  Regionalized Residuals Treatment 

Regionalized residuals treatment may be feasible for those communities that are 
located near each other and share similar treatment systems.  For example, Home 
Garden (a small community in Kings County) has an iron coagulation filtration treatment 
system for arsenic removal.  Home Garden currently hauls the residuals from the 
treatment plant to a facility in Arizona.  Home Garden does not have a wastewater 
treatment plant but discharges into the City of Hanford.  The City of Hanford (a large 
community in Kings County) has a wastewater treatment plant that could accept the 
waste from the Home Garden water treatment plant.  It may be possible for these two 
communities to own and operate a regional residuals treatment system to treat and 
dewater their water treatment plant waste.  This could allow both communities to share 
the capital and O&M costs associated with residuals treatment.  There would be legal 
and fiscal issues for the communities to work out regarding a regional residuals 
treatment plant. 

Any of the previously mentioned residuals handling options could be regional to serve 
multiple communities.  However, the regional facility would still have a solids and/or 
liquid waste stream that would need disposal. 

7.6 Water and Energy Conservation 

7.6.1 Water Conservation 

Water is a valuable resource in California. Water conservation – using water efficiently 
and avoiding waste – is fundamental to ensuring water availability in the future.  Less 
water used will result in less water needing to be pumped and potentially treated 
resulting in cost savings to the community.  According to the State of Washington 
Department of Ecology, the largest use of potable water inside the home is from 
inefficient fixtures, mainly the toilet.  The State of Washington Department of Ecology 
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also estimates that nearly 40 percent of municipal water is used for watering lawns. 
Installing newer fixtures inside the home and installing low-water landscaping are just a 
couple ways to conserve water. There are numerous publications available to 
communities detailing ways to conserve water and how to encourage their customers to 
conserve water.  Publications can be found at www.saveourh2o.org and the California 
Urban Water Conservation Council website at www.cuwcc.org. An energy conservation 
and renewable energy decision tree can be found in Appendix E. 

Many of the DACs have water meters installed however the meters are not read and 
billing is done at a flat rate.  The meters are not read due to lack of staff available to 
perform this task.  Reading meters and billing based on usage would lessen the amount 
of water needing to be pumped and potentially treated thus conserving water.  This 
would result in lower overall operating costs of the water system.  The DACs would 
benefit from the installation of meters that can be read remotely to lower the staff 
needed to perform the meter reading task. 

7.6.2  Energy Conservation 

A majority of the energy used by water utilities is for pumping. This pumping could be 
from wells, pumps used in the treatment process or booster pumps. There are several 
options to provide more efficient pumps. Most electric utility providers offer rebates and 
other incentives for making energy efficiency improvements.  The best way to evaluate 
possible energy conservation is to conduct an energy audit.  The following information, 
at a minimum, is needed: 

 Utility bills from the last 12 to 36 months. 

 Design, average and peak flows. 

 Building square footage(s). 

 Operating hours. 

 An inventory of major equipment including pumps, motors, drive systems, lighting 
and HVAC equipment and the associated nameplate information. 

The EPA has developed a free, downloadable, Excel-based energy audit tool.  The tool 
allows both water and wastewater systems to conduct an energy audit.  The tool can be 
downloaded at http://water.epa.gov/infrastructure/sustain/energy use.cfm.  The State of 
California has a document titled ‘How to Hire an Energy Auditor’ that can be 
downloaded at http://www.energy.ca.gov/reports/efficiency_handbooks/400-00-
001C.PDF. 

7.6.2.1 Energy Efficient Pumps 

The pump and motor work together to move fluids. The pump’s efficiency is greatly 
influenced by the system it supplies.  For an efficient pump, the pump should be sized 
according to usage requirements and avoid oversizing at all costs, choose low head 

http://www.saveourh2o.org/
http://water.epa.gov/infrastructure/sustain/energy%20use.cfm
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loss components, design a pipe system layout that reduces pressure drops, and select 
pumps that perform efficiently with varying flow rates and both high and low head 
(depending on conditions). 

The initial cost of buying a pump is only 10 percent of its life cycle cost, whereas the 
energy costs and maintenance costs associated with that pump are 45 percent and 37 
percent, respectively.  As such, a high efficiency pump system may cost more now but 
have significant savings over the long-term. Further, it is important to remember that 
energy savings may be gained by simple, low-to-no cost operational changes (e.g., 
managing energy demand in treatment and pumping, water loss reduction and water 
efficiency efforts) versus technology upgrades. 

7.6.2.2 Variable Frequency Drives (VFDs) 

A VFD is an electronic controller that adjusts the speed of a motor and the equipment it 
is connected to, thereby accommodating the fluctuations in demand by running motors 
slower when full capacity is not needed.  Also, as opposed to abruptly turning pumps on 
and off again, VFDs have the capability of slowly bringing a motor to the appropriate 
speed so as to reduce mechanical and electrical stress on the motor and equipment, 
and to reduce pressure surges on hydraulic systems. This can result in lower 
maintenance and repair costs.  According to the California Energy Commission, VFDs 
can reduce pump energy use by 50% and can save up to 20% or more on electric 
usage at water facilities. The advantages of VFDs are that they are reliable, easy to 
operate, increase the degree of flow control, and since they work with most three-phase 
electric motors used by throttled pumps, retrofitting is a viable option.  The initial cost of 
a VFD is relatively high (ranging for $3,000 for a 5 hp motor to $45,000 for a 300 hp 
motor) but payback can occur as early as a few months. The payback assumes the 
pump will not operate at full speed for extended periods of time.  It is important to note 
that VFDs are not a panacea for energy efficiency; they will not save energy for systems 
without variability and will yield benefits only when operated properly. 

7.6.2.3 Energy Efficient Motors 

In most water treatment plants, continuously operated pump motors account for 80-90% 
of the total energy cost, meaning that their lifetime operational cost can be significantly 
greater than their original purchase price.  Energy efficient motors are only 2-8% more 
efficient than standard motors, but they usually have longer insulation and bearing lives 
as well as less vibration, lower heat output, and are more tolerant to overload conditions 
and phase imbalances. Consequently, their failure rate is much lower.  The difficulty 
with energy efficient motors is deciding whether or not to use them to replace existing 
motors. Since replacement of motors is costly, the standard rule is that a motor should 
be immediately replaced with an energy-efficient one if it is being used 8,000 hours or 
more per year.  If used between 4,000 and 8,000 hours per year, the motor should be 
replaced with an energy efficient motor upon failure. 
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7.6.3 Renewable Energy 

Renewable (green) energy can be used to offset some of the electrical demands for a 
water treatment plant. Below are several examples of renewable energy applicable to 
water treatment plants. 

7.6.3.1 Microturbines 

If the community operates a wastewater treatment plant and can collect the bio-gas, 
microturbines can be used to produce energy from the bio-gas.  This energy can be 
used to supplement the energy needs of a water treatment plant.  An individual 
microturbine produces anywhere from 15 to 300 kilowatts (kW) of energy, they are often 
grouped to produce the required energy. For comparison purposes, a standard 1 MGD 
activated sludge treatment plant may have a 2,200 kWh/MG energy demand, a 10 MGD 
facility may have a 1,200 kWh/MG energy demand, and a 50 MGD facility may have a 
1,000 kWh/MG energy demand. Aerated lagoons and trickling filters use approximately 
1,500 kWh/MG for a 1 MGD plant. 

Microturbines are cheaper to build and run in comparison to larger conventional gas or 
diesel powered generators.  However, they are less efficient than internal combustion 
engines. The technology is well understood and has been implemented in many 
applications throughout the U.S. One disadvantage of microturbines is a limit on the 
number of times they can be turned on. Microturbines also run at a very high speed and 
high temperatures, causing noise pollution for nearby residents and potential risks for 
operators and maintenance staff.  

Capstone and Ingersoll Rand are two of the larger microturbine manufacturers.  Each 
offers different models of microturbines that depend on the power output that is needed.  
Costs for these units can range from $30,000 to $250,000, installed, depending on the 
unit. 

7.6.3.2 Solar Power 

Commercially available solar modules are between 5 to 17 percent efficient at 
converting sunlight into electrical energy.  Solar modules generally can produce electric 
energy in the range from 1 to 160 kilowatts.  An individual solar cell will typically 
produce between one and two watts. A backup storage system should be included with 
the solar system to store power so that it can be used during low light conditions or at 
night. 

Solar cells can generate electricity with no moving parts, they can be operated quietly 
with no emissions, they require little maintenance, and are therefore ideal for remote 
locations.  Although solar cells require very little maintenance, they can be difficult to 
repair when maintenance is needed. Additionally, the initial cost of solar cells is very 
high. 

Currently, installed solar systems cost from $6,000/kW to $10,000/kW.  The cost of a 
solar system depends on the system’s size, equipment options, and installation labor 
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costs. If a community has land available for solar cells and there are monetary 
incentives from the power company or from state and federal sources, solar cells may 
be a way for communities in the TLB area to offset some of their power usage. 

7.6.4 Funding 

Many energy utility providers offer financial incentives such as rebates and reduced 
energy rates for customers who purchase energy efficient equipment or implement 
energy efficiency management practices. 

State funding organizations offer a variety of financial assistance programs including 
shared-cost energy efficiency studies, incentives for efficiency measures and renewable 
energy projects, and loan funds to reduce the cost of installing equipment to improve 
efficiency and promote the use of alternate energy sources. 

The Database of State Incentives for Renewables and Efficiency (DSIRE) is a 
comprehensive source of information on state, local, utility, and federal incentives and 
policies that promote renewable energy and energy efficiency 
(http://www.dsireusa.org/). 
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