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Introduction

The City of Helena has three potential sources of water to meet the long-term needs of their
customers. The two main sources are the Tenmile and Missouri River supplies and the third
is the Hale Zone supply. The City’s three water sources each have limitations that need to
be taken into consideration when planning for their future use. In this chapter, the Tenmile
system will be used to meet system demands throughout the entire year, while the Missouri
River system will be used to meet peaking demands that occur during the warmer months.
The Hale Zone supply serves a localized area throughout the year.

In order to ensure that the water sources can meet the long-term needs of the City, the
components that make up each of the sources must be individually evaluated. These
components consist of:

e Raw water supply

e Raw water delivery

e Pretreatment

e Taste and odor control

e Disinfection

e Filtration

e Residuals handling

e C(Clearwell and finished water delivery

e Support facilities

Prior to evaluating the individual components of the Tenmile, Missouri River, and Hale
Zone water supply systems, the overall requirements and constraints that impact each system
must be reviewed. Following is a discussion of these issues and the Tenmile, Missouri River
and Hale Zone systems.

Water Supply Capacity Considerations

The quantity of finished water produced by the City’s water treatment plants must be greater
than the quantity of finished water delivered to the water distribution system, as both plants
use water for in-plant purposes. The majority of the in-plant water use is for filter
backwashing, which is about five percent of the finished water produced. In addition, about
one percent additional finished water is used for plant service water (i.e. chemical systems
makeup water, plant washdown water, pump seal water, landscape irrigation, etc.).

The quantity of raw water delivered to the plant must also take into account the quantity of
water removed from the pretreatment process as part of residuals collection and disposal.
The wasting of residuals from the pretreatment process accounts for about one percent of
the plant flow. Figure 6-1 illustrates the water balance needed to deliver 100 percent of the
system demand to the distribution system.
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Figure 6-1 Water Treatment Plant Water Balance Diagram
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Based on the above water balance diagram, the raw water delivered to the water treatment
plant must exceed the plant output to the distribution system by seven percent. In addition,
the pretreatment system must be sized for 107 percent of plant output and filters must be
sized for 106 percent of plant output. As a result, the capacities that must be provided for

both plants are shown in Table 6-1.

Table 6-1 Design Capacity for TTP and MRTP

To
Distribution

2025 Design Capacity Required

Plant Flow TTP MRTP

Raw Water Delivery (107%) 8.56 MGD 13.91 MGD
Pretreatment (107%) 8.56 MGD 13.91 MGD
Filter (106%) 8.48 MGD 13.78 MGD
Finished Water to Distribution 8.0 MGD 13.0 MGD

System (100%)

The above flows are based on projected demands for the City and the assumption that waste
flows from the treatment process will continue to not be recycled to the head of the plant.

Neither plant currently practices recycle.

Ability of Water Supplies to Meet Future Demands

The City of Helena’s water supply must be capable of meeting the maximum day demand of
the water system’s customers. Both the raw water delivery and treatment facilities must be
capable of meeting these requirements, with the raw water source capable of sustaining the
supply of water throughout the year. The City’s projected future water supply demands were
discussed in Chapter 5. Table 6-2 summarizes the capacities of the existing raw water

supplies and their estimated annual use in 2025 and 2045.
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Table 6-2 Existing Capacities and Projected Use

Projected Annual Use in Projected Annual Use in
Estimated Capacity 2025 2045

Water Source MG/yr) (MG/yr) MG/yr)

Raw Finished Percent | Raw Finished Percent | Raw Finished Percent
Tenmile Supply 1,9601 1,867 33.5% | 1,960 1,867 59.5% | 1,960 1,867 45.3%
MR Supply 3,6762 3,501 629 % | 1,335 1,272 40.5% | 2,370 2,257 54.7%
Hale Zone Supply 200 200 3.5% 03 03 03 03 03 03
Total 5,810 5,568 100% | 3,295 3,139 100% | 4,330 4,124 100%

! Dependable annual yield reported in 1978 Master Plan.

2 Maximum water allocation available from BOR based on 11,284 AF/year.

3 For putposes of this analysis, 0 MG/year water supply assumed from the Hale Zone soutce in the future.
Refer to subsequent discussion on viability of the Hale Zone supply.

The above summary assumes that the Hale Zone supply would not be used in 2025 and
2045, in order to provide the worst case scenario water demand estimates for the Tenmile
and Missouri River supplies.

In this analysis, the Tenmile supply will remain as the highest priority water source for the
City in the future, with use of this source maximized, as shown in Table 6-2. Under existing
conditions the Tenmile supply has almost reached capacity. When the Tenmile supply has
reached its capacity, the Missouri River will supply the additional needed capacity. In 2045,
the reliance on the Missouri supply grows, providing 55 percent of the total available water
supply to the City (2,257 MG/yr out of 4,124 MG/yr of finished water produced).

Tenmile Treatment Plant Needs

The raw water supply, delivery, treatment and finished water delivery systems all operate
using gravity flow, avoiding pumping except for the TTP support systems (ie. filter
backwashing, etc.). The conventional treatment facility is currently operated throughout the
year and in this analysis, will continue to operate in that mode for the long-term. The
following section describes the ability of the existing TTP to meet future demands to 2025.

TTP Raw Water Supply

The TTP raw water supply is composed of a complex system of stream
diversions and storage reservoirs. Figure 6-2 shows a schematic view of
the TTP raw water system. Although the TTP watershed contains
primarily forest lands, there are occasional water quality problems.
Seasonally, algae growth accumulates in Chessman Reservoir, creating
treatment problems. To prevent filter clogging and taste and odor issues associated with
algae growth, the City staff treats the reservoir with approximately 10,000 pounds of copper
sulfate, at a cost of approximately $15,000 per year in chemical cost and $2,000 in labor.
Solar powered floating aerators would improve algae control and eliminate the introduction
of chemicals to the reservoir. The City may choose to remove aerators during winter
months, though manufacturers indicate this will not be necessary. The estimated capital
cost of solar powered aeration of Chessman Reservoir is $150,000.

Addition of solar
aerators in

Chessman Reservoir
is recommended.
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The streams from the reservoirs flow directly into diversions that feed TTP. During heavy
runoff events on the streams, turbidity spikes occur in the water being supplied to TTP.
These turbidity spikes potentially make the TTP vulnerable to increased concentrations of
pathogens (i.e. Grardia and Cryptosporidium) in the raw water.

TTP Raw Water Delivery

The Tenmile raw water delivery system has a design capacity of approximately 9 MGD;
however, when the flow in the existing pipeline approaches 8.8 MGD, manholes along the
pipeline begin to overflow. In the wintertime, this flow is often limited due to freezing in
the conveyance channels, thus limiting capacities.

There are six diversions in the TTP raw water delivery system, shown in Figure 6-2. One
diversion transfers flow from Banner Creek to Chessman Reservoir, while the other five
enter into the buried pipeline that feeds the plant. A 30-inch section of RCP-LH pipe
reaching from the plant to about 2,000 feet upstream at the rock screen was replaced in
1989. The condition of this section of pipe is unknown, but thought to be leak free, with all
valves are currently in working order. Upstream of the rock screen, the pipeline is
constructed mostly of 4-foot sections of 18 inch concrete pipe that was installed in 1918.
One section of 16 inch steel, at Minnehaha, was replaced in 1981 during the Rimini Road
Bridge Improvements Project. The condition of these areas is unknown. Due to the low
winter stream flows, there is nothing that can be done to prevent conveyance channels from
freezing. While the raw water delivery system is old. it is operable. No major capital
improvements are recommended at this time.
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TTP Pretreatment

The existing contact adsorption clarifiers (CAC) are designed to handle a maximum turbidity
of about 50 NTU. Turbidities at TTP exceed 50 NTU from one to ten times per year
depending on runoff conditions (larger rains lead to more events). These stream flows are
allowed to bypass the plant until turbidities drop. High turbidity flows typically last 2 to 12
hours. During these bypasses, TTP is taken out of service.

Raw water storage at TTP would dampen the effect of these events and allow water to be
constantly fed to the CAC units even during a significant turbidity event. However, the
hydraulic grade coming into TTP is approximately 15 feet above the surrounding site,
making low cost raw water storage with an earthen impoundment impractical. A raw water
storage tank would be needed, serving as a presedimentation tank to remove the heavier
sediment in the raw water. The tank could be of sufficient

Raw water storage at TTP is height to allow gravity flow in and out of the storage tank
not practical. Installing raw to TTP. However, in order to provide sufficient detention
water monitoring equipment | time to dampen turbidity spikes, the storage tank would
is recommended. need to provide several hours of storage, making the tank

cost-prohibitive. As a result, continuing to bypass high
turbidity flows is the most practical solution. Adding raw water quality monitoring on the
raw water delivery system is recommended to give advance warning to the TTP staff in the
event of a turbidity spike.

TTP Filtration

The existing Tenmile filters were evaluated in April 2004. It is recommended that the media
be replaced, leaving the gravel in place if it can be verified that they are essentially
undisturbed. The estimated capital cost for this work is $150,000. The full filter evaluation
and recommendation report is included in Appendix 6-A. The existing filters are adequate to
treat the necessary capacity of 8.32 MGD for the long-term, if the media replacement is
completed.

TTP Disinfection

As discussed in Chapter 3, the existing chlorine gas system at TTP does not meet current
building and fire code requirements. Four alternatives for disinfection at TTP were reviewed:
chlorine gas (retrofit the existing system to current code), liquid chlorine (replace existing
chlorine system), on-site chlorine generation (replace existing chlorine system) and
ultraviolet disinfection (supplement existing chlorine system).

Chlorine Gas

The existing TTP uses chlorine gas for both primary and secondary disinfection. To bring
the existing chlorine gas system up to current code requirements, a secondary containment
vessel for chlorine cylinders and a new sprinkler system would be required (a scrubber is no
longer required with secondary containment). The estimated capital cost of bringing the
existing chlorine gas system into compliance is $350,000. Estimated operational cost is
$30,000 per year.

Liquid Chlorine

In this approach, the existing gas system would be replaced and liquid chlorination would be
implemented. At TTP, a liquid hypochlorite storage and feed facility would be designed
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based on a peak usage of 83 gallons per day (assuming 8 MGD design flow and 1.3 mg/L
chlorine dose). Three thousand gallons of liquid chlorine would last approximately one
month at design flow, two months at normal flow. Since sodium hypochlorite is readily
available, it would be recommended that it not be stored longer than one month to prevent
deterioration of the solution. A storage tank and three metering pumps (one each for
primary and secondary disinfection and one for redundancy), along with some piping, valves
and instrumentation would be required. The liquid system could be constructed in the
existing chlorine storage room with the addition of a double door to the room. The
estimated capital cost of liquid chlorination is $200,000. The estimated annual operation and
maintenance cost is $35,000.

On-site Generation

On-site generation produces a 0.8 percent chlorine solution, which can be used for both
primary and secondary disinfection. On-site generation of hypochlorite uses electrodes, salt
and water. To produce one pound of chlorine, typically three pounds of salt, 15 gallons of
water and 2.5 kwh of electricity are required. Salt is delivered in 80-pound bags or in 2,500
pound super sacks. This system would be constructed in the existing chlorine storage area.
The estimated capital costs for on-site generation is approximately $300,000. The estimated
operation and maintenance cost is $50,000.

UV Disinfection

UV disinfection could be implemented in a closed vessel reactor to | ZfCryptosporidium

provide primary disinfection after filtration. An intermediate pump | Inactivation is
station would be required to provide a range of five to ten feet of head | required, UV

(due to throttling valve loss) to direct flow to the units. Approximately | disinfection may be

350 square feet of building space would be required. The system could | needed.

be located in the area of the existing backwash and surface wash
pumps, east of the existing filters. The existing chlorine gas system could remain in place or
could be converted to liquid chlorine to provide secondary disinfection. The estimated
capital cost of UV, intermediate pumping facilities, and liquid chlorine for secondary
disinfection is $1,000,000. The estimated annual operations and maintenance cost is $20,000.

Disinfection Recommendation

The four disinfection alternatives’ capital cost, O&M costs and 20-year present worth costs
are shown in Table 6-3. Detailed cost breakdowns are included in Appendix 6-B.

Table 6-3 TTP Disinfection Alternative Capital, O&M and 20-Year Present Worth

Capital Cost O&M Cost ! 20-Year Present
Worth Cost
Chlorine Gas $350,000 $30,000 $600,000
Liquid Chlorine $200,000 $35,000 $550,000
On-site Generation $300,000 $50,000 $800,000
UV Disinfection $1,000,000 $20,000 $900,000

1 Based on power cost of $0.05/kwh.

A key factor in assessing the disinfection alternatives for TTP is the potential need for
inactivation of Cryptosporidium in the future. If inactivation becomes necessary, it will dictate
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that UV, ozone, or chlorine dioxide disinfection be utilized as chlorine is not capable of
meeting that requirement.

TTP Corrosion Control Treatment

The City adds an ortho/poly-phosphate blend to finished waste, which acts as a corrosion
control inhibitor. This will need to be continued in the future in order to prevent lead and
copper release in the distribution system. No improvements are recommended.

TTP Residuals Handling

The existing solids generated at the TTP are stored in three trapezoidal-shaped, earthen
lagoons. There is an estimated 104 pounds of dry solids produced per million gallons of
water treated, which leads to about 250,000 dry pounds of solids produced per year. The
existing lagoons each hold approximately 1.2 MG. At design conditions, 118 MG/yr are
produced (3.1 MG/day). These lagoons have operated successfully since the plant came on-
line in 1990. No improvements are recommended for them at this time.

The last issued permit for TTP to discharge to groundwater can be found in Appendix 6-C.
The State has recently administratively extended this permit.

TTP Clearwell/Finished Water Delivery

The existing clearwell at the plant is an earthen, membrane lined and covered basin. It has a
capacity of approximately 4 million gallons. The existing plant hydraulics prevent backwash
of the filters if the water level in the clearwell is below 8 foot of its 12 foot depth, so the City
is only able to use about 2.8 MG out of the 4.0 MG capacity of the clearwell volume. A new
backwash and surface wash pump station could be built between the clearwell and the filter
building to take advantage of the full clearwell depth. This approach is reviewed in Chapter
7, along with other system storage needs.

The finished water pipeline from the clearwell to the service area has sufficient capacity to
supply 8.0 MGD using gravity flow. The pipeline also provides additional contact time for
disinfection purposes, as the first customer is several miles from the plant. Table 6-4 is a
summary of the detention times required for TTP to meet the CT requirements of the
SDWA for both winter and summer operation. An inspection of the existing pipeline is
recommended to determine its condition. The estimated date of initial construction is the
1930s.

Table 6-4 TTP CT Requirements

Operating Peak Flow Minimum Water Minimum CT Required !
Condition Temperature
Viruses Giardia
Winter 5.0 MGD 0.5 DegC 9 157
Summer 8.0 MGD 10 DegC 4 83

1 Based on an alkalinity of 180 mg/1 as CaCOs3

Based on these requirements, a chlorine concentration of 1.0 mg/L and a T,)/T flow
circulation ratio of 0.40, a clearwell and pipeline detention volume of 1.37 MG is required in
the winter and 1.14 MG in the summer. The existing storage volume is sufficient.
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TTP Wells

The two existing shallow wells at the Tenmile Plant are in good condition. They provide
operational flexibility to dilute raw surface water as needed. The wells can also be used to
supply water to TTP during periods when surface water turbidity exceeds 50 NTU. No
changes to the well system are recommended.

TTP Support Facilities

Plant support facilities include chemical systems, labs, administration, power, and SCADA
systems.  These support facilities at TTP are in generally good

condition, as the plant is only 13 years old. The existing standby | Tenmile support
generator is capable of maintaining basic plant operation, including | g cilities are in good
disinfection, valves, filter backwash and surface waste pumps. No | condition.

further generator improvements are recommended.

Chemical feed systems are appropriately sized and operate effectively. No modifications are
recommended. The Tenmile administrative facilities and lab are adequately sized and in good
condition. No long-term improvements are needed.

Summary of TTP Recommendations

The TTP facilities are generally in good condition and well-suited to meet some of the City’s
long-term needs. However, several improvements are recommended to optimize the
capabilities of the TTP facilities, including:

e Addition of solar powered aerators to Chessman Reservoir;

e Addition of raw water quality monitoring system to provide advance warning to City
of upcoming raw water turbidity spike; and

e Replacement of filter media.

Missouri River Treatment Plant Needs

In this chapter, the MRTP will be analyzed as a peaking plant to supplement TTP, operating
only during the late-spring to eatly-fall period as demand dictates. All finished water from

MRTP must be pumped to the distribution system, while the raw The MRTP will need
water supply can be delivered by gravity to the plant. The
conventional treatment facility is outdated and will need to be
upgraded in order to meet the City’s long-term needs. The following
discussion reviews each major component at the MRTP and its
ability to meet future needs.

to be upgraded to
meet the City’s long-
term needs.

MRTP Raw Water Supply

The Canyon Ferry Reservoir transfer system to the Regulating Reservoir has sufficient
capacity to meet the long-term increased raw water demands for the City of Helena
(maximum of 11,284 acre-foot per year available or 3,676 MG per year). That system will
continue to keep the Regulating Reservoir full during the late March to mid-October
irrigation season, with the reservoir filled at the end of the irrigation season. The water
remaining in the Regulating Reservoir at the end of each irrigation season will be depleted
more each year as water demands grow.
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The Regulating Reservoir has a total storage capacity of 10,500 acre-feet (at water elevation
3820.1), with 5,900 acre-feet allocated for irrigation and municipal/industrial use. The water
level fluctuates from a minimum of 3813.5 feet in March to a maximum of about 3820 feet
in the summer, with a full pool maintained during irrigation season.

Algae Monitoring

The Regulating Reservoir has experienced periodic algae blooms in the past. Previous studies
have indicated that the water pumped from Canyon Ferry Reservoir does not contain
significant algae due to the deep depth from which water is withdrawn. Due to the presence
of runoff nutrients, warm water temperatures and abundant sunlight in the late summer
months at the Regulating Reservoir, algae growth can be stimulated. As a result, dissolved
oxygen levels in the reservoir drop, with the bottom of the reservoir most likely experiencing
oxygen depletion. Under anaerobic conditions on a lake bottom, geosmin and 2-
methylisoborneal (MIB) are formed. Geosmin and MIB are major contributors to taste and
odor in potable water supplies and are detectable at very low concentrations by the public
(i.e. 5 ng/L).

Algae and their metabolites can significantly affect the treatment and quality of drinking
water by clogging intake screens, increasing coagulant demand, shortening filter runs due to
filter clogging or premature breakthrough of algae and other particulates, increasing filter
backwash requirements, increasing chlorine demand, producing unpleasant tastes and odors,
and increasing microbial growth in the distribution system. Detecting the onset of an algal
bloom through monitoring and developing treatment strategies in advance of algae events
can minimize the effects to water quality.

Utilities have used a variety of methods to monitor for increases in the number of algae.
The most direct method is to perform counts. On-line measurement of dissolved oxygen
and pH in source waters can provide real-time indications of algae concentrations. Increases
in DO and pH are indicators of increased photosynthetic activity, which may be caused

either by increases in algae concentration or by an increase in activity ..
. : Algae monitoring at
by a constant population. When DO and pH rise, algae counts can .
. . . . the Regulating
confirm an increase as long as the utility has baseline data (historical ..
. Reservoir is
pH and DO values) for comparison.
recommended.

Several test methods have been developed for use by operators that

are more focused toward monitoring for earthy/musty odors, including the Attribute Rating
Test and the 2-of-5 Odor Test. Both these test methods are effective for monitoring low
levels of geosmin and MIB for odor control. The City currently tests for odors by using the
“sniff” test, where the water is heated and “sniffed.”

Algae Control

One of the most effective methods to address taste and odor problems occurring at a
storage reservoir is to prevent the biological activity that creates the taste and odor from
occurring in the water supplies to the treatment facilities. For the supply being provided
from the Regulating Reservoir to the MRTP, there are a number of potential alternatives to
mitigate the taste and odor problem. Changing from one intake level to another has been
used in the past to avoid the algae-laden water near the surface of the reservoir. Other
potential alternatives to reduce the taste and odor occurrences include:
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e Provide lower lake level aeration of the reservoir for maintaining DO levels in the
reservoit’s lower depths to reduce geosmin/MIB formation in the reservoir bottom
and reduce algae formation. Estimated cost $150,000.

e Provide aeration of the full reservoir depth to increase DO levels and destratify the
reservoir, reducing algae growth and resultant taste and odor problems. Estimated
cost $250,000.

e Relocate the intake for MRTP to near the reservoir inlet from the Canyon Ferry
Reservoir transfer system to avoid water quality degradation that occurs in the
Regulating Reservoir. A new pump station would also be provided. Estimated cost
$2,000,000 (intake only).

The raw water intake for the MRTP is located on the
opposite side of the Regulating Reservoir from the
Canyon Ferry Reservoir transfer system and can be seen
in Figure 6-3. The existing MRTP intake allows removal
of water from the reservoir at two elevations. A channel
is provided in the dam embankment along the alignment
of the intakes, allowing flow from the reservoir to pass to
the two intakes. As a result of the intake location and
design, water quality degradation can occur in the
Regulating Reservoir due to the long water residence time
and the limited variability of water depth that can be
withdrawn at the intakes.

The existing intakes are provided with
small trash racks.

Modifying MRTP Raw Water Intake

Relocating the MRTP intake at the Regulating Reservoir closer to the Canyon Ferry
Reservoir transfer system outlet will most likely require locating a new raw water pump
station near the intake. This is necessary to allow routing the pipeline across the high ground
east of the reservoir to connect back to the existing raw
water pipeline to MRTP. Gravity flow from the relocated
intake would not be practical. Figure 6-3 shows a potential
location for the new intake/raw water pump station and
route for the pipeline to connect back to the existing
MRTP pipeline.

Intake and Screening

The exiting MRTP intake located at the Regulating
Reservoir does not have fish screens to prevent the entry of
fish into the intake or to protect fish habitats. The trash
A water and air blast, “self- rack at the front of the existing intakes only prevents large
cleaning” barrel-type fish screen  debris from entering and must be manually cleaned
may be needed at the Reservoir.  periodically. Bureau of Reclamation has expressed interest
in providing fish protection on the intake. In order to

provide this protection, it will be necessary to modify the intake to block fish from entering

the intake pipes. Fish screens require a large surface area, with a maximum approach velocity

of 0.5 feet per second and a maximum opening size of 1/8-inch. Should fish screens become

necessary, their installation will eliminate the need for screening at the raw water booster
station or the MRTP.
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There are a number of options for adding fish screens at the existing MRTP intake at the
Regulating Reservoir. However, addition of fish screens is complicated by the intake’s use of
two separate intake laterals at different elevations. If the existing intake configuration is to be
maintained, separate fish screens would be needed at the intake to both intake laterals. The
trash racks currently in place at both inlets would need to be replaced with much larger
screen assemblies. In order to meet the 0.5 fps maximum approach velocity limitation, the
screen surface areas shown in Table 6-5 would be needed at each inlet.

Table 6-5 MRTP Intake Screen Capacity and Surface Area

Design Intake Capacity Screen Area
Year MGD ofs Required (ft?)
2025 13.91 21.12 42.2
2045 19.95 30.88 61.7

The existing trash racks provide approximately 12 square feet of surface area. Potential
options for the fish screens at the existing Regulating Reservoir intake for MRTP include:

e Barrel screens mounted to the intake pipe, with air burst cleaning system.

e Vertical flat screens mounted in front of the intake inlet, with hydraulic flushing.

As an alternative to adding fish screens to the existing intake, a new intake would be
constructed that would require only one fish screen assembly. The new intake would be
constructed in conjunction with a new raw water pump station system, needed to increase

delivery capacity to the MRTP. Options include:

e Constructing an intake tower in the reservoir, with fish screens attached to the
structure at different intake levels and the tower connected by pipeline to the
shoreline new water pump station (similar to the existing system at Chessman
Reservoir).

e Constructing a wide channel from the reservoir to the shoreline, where screens could
be mounted to the front face of an inlet structure, with an attached raw water pump
station (similar to the existing system).

If fish screens are required at the MRTP intake, it is recommended that a new intake be
constructed that can be specifically designed to incorporate the fish screen equipment. The
screens should be self-cleaning and will eliminate the need for screening at MRTP.
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MRTP Raw Water Delivery
The raw water line from the Regulating Reservoir to MRTP has a 9 MGD capacity at low
water level (elev. 3805.0) and 12 MGD at full pool (elev. 3820.5). To meet
the long-term MRTP peak raw water summer demand (13.91 MGD),
improvements to the raw water line will be necessary. There are several
potential alternatives for increasing the capacity of the raw water line to the

A raw water booster
pump station is
needed to meet the

MRTP: 2025 design capacity
at MRTP.

e Construct a parallel pipeline for all or a portion of the raw water
pipeline length.

e Increase the operating water level at the Regulating Reservoir

e Construct a booster pump station on the raw water line at one of the following
locations:

O At the Regulating Reservoir site.
0 Along the pipeline between the Regulating Reservoir and MRTP.
O At the MRTP site.

Constructing a parallel line would be costly (more than $7,000,000) and would require
construction in areas where the City does not currently have right-of-way. Raising the
Regulating Reservoir operating water level is not practical given the BOR and HVID
sensitivity to managing the system and the public use of the reservoir. Although the HVID
manages the reservoir such that the water level is kept fairly full from April to September,
the City does not manage the pumping facilities at Canyon Ferry that feed the reservoir.
Constructing a raw water booster station allows BOR and the City the most flexibility and
control to meet their long-term supply needs.

The raw water pump station should be located to allow delivery of the 19.95 MGD (2045
demand) to MRTP with the Regulatory Reservoir at low level (elev. 3805.5). Before a
recommendation can be made, a detailed geotechnical study is
Constructing a raw needed to evaluate the feasibility of constructing a new combination
water pumping intake and raw water pump station at the Regulating Reservoir, with
station allows the the capability to provide fish screening. Locating the new facility
City the most control, | near the existing intake and near the Canyon Ferry Reservoir transfer
station outlet should be considered. The estimated cost for a new
shoreline intake/raw water pump station is $4,500,000, not including
the cost of the discharge pipeline needed to connect to the existing raw water pipeline to
MRTP.

MRTP Overall Treatment

The existing MRTP facilities need to be either improved or replaced to meet future water
demands, with the exception of the recently renovated filters. The remainder of the MRTP
facilities are not suitable to reliably produce the 2025 maximum day raw water demand at
MRTP, including the pretreatment, disinfection, storage, high
service pumping, residuals handling and support facilities. As | The existing MRTP facilities
a result, whether the existing filters are planned for use or will | need to be either improved or
be abandoned in the future is a pivotal issue in evaluating the | replaced to meet future water
future needs for the MRTP. If the existing filters are to | demands.

6-14



Treatment Plant Analysis

remain in use, continuing to use conventional treatment makes the most sense in order to
take full advantage of the existing filters’ capability. If the existing filters are to be
abandoned, low pressure membrane treatment makes the most sense for constructing an
entirely new treatment facility. For purposes of discussion, the use of the existing filters and
upgrading the remainder of the plant will be evaluated first, followed by an evaluation of the
use of membrane treatment, to provide a basis of comparison with the existing plant
renovation alternative.

Reuse of the existing MRTP must take a number of factors into consideration, even if the
plant is upgraded:

e The existing Flocculation Basin and Sedimentation Basin No. 3 are covered and
located outside and will require removal of the cover and a building enclosure if
reused in their current roles.

e The plant site has a high groundwater table and will require a significant dewatering
effort for construction of below grade structures or piping.

e The plant facilities do not meet current building and fire codes and should be
renovated if existing facilities are to continue in use.

e The existing plant facilities are structurally sound and are suitable for future long-
term use by the City.

e The MRTP will need to deliver water directly to the low zones to reduce pumping
costs.

MRTP Pretreatment

The existing pretreatment system at MRTP, consisting of screening, rapid mixing,
flocculation and sedimentation facilities, is not capable of adequately treating 13.91 MGD
(2025 raw water demand) of raw water needed to deliver 13 MGD of finished water to the
distribution system. The current facilities have a number of deficiencies (identified in
Chapter 3) that will prevent the pretreatment system from producing a settled water quality
suitable for filtering by the eight existing dual media filters. This water quality standard is
defined by the EPA as, “settled water turbidity less than 1.0 NTU 95 percent of the time
when raw water turbidity is less than or equal to 10 NTU” or “settled water turbidity less
than 2.0 NTU 95 percent of the time when raw water turbidity is greater than 10 NTU.” In
order to correct the pretreatment deficiencies, the existing screening, rapid mixing,
flocculation and sedimentation facilities must either be upgraded or abandoned and replaced.
Alternatives for upgrading the existing facilities are presented first, followed by the options
for constructing entirely new facilities.

Screening

The screening facility currently in use at MRTP is located downstream of the jet mixer used
for rapid mixing, resulting in the jet mixer plugging frequently. The raw water control valve
is also located upstream of screening, but has not experienced any plugging problems to
date. The screening facilities should be located ahead of both the control valve and rapid
mixer to protect both from plugging or damage. The screens should be self-cleaning, capable
of removing debris larger than 1/8-inch.
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Open channel screens are best suited for this application, as pressurized screens directly
piped to the raw water pipeline create too much headloss (i.e. 5-10 psi) for the hydraulic
gradeline available at the MRTP. There are a wide variety of screens suitable for this
application, including traveling screens and disc screens. The screens could be located either
at the head of the MRTP or at the Regulating Resetvoir raw water intake/booster pump
station.

Rapid Mix

The existing rapid mixing facilities potentially can be
reused with some modifications to the coagulant injection
location to optimize mixing provided by the jet mixer.
However, reuse of the exiting rapid mixing facilities is
only practical if the existing flocculation basins
immediately downstream are also reused in the expanded
MRTP. Locating rapid mixing close to the flocculation
basins is critical to providing good coagulation.

Flocculation

Both the existing rapid mix and flocculation facilities at ~ The existing rapid mix is undersized.
MRTP were designed for 12.0 MGD. Increasing

treatment flow to 13.91 MGD may require modification to the flocculation basins to

increase mixing intensity, as the originally designed mixing gradients, 30-60 sec” (first stage)

and 15-30 sec” (second stage) are marginal, even at the original 12.0 MGD design flow, and

will be further compromised by increasing flow to 13.91 MGD.

Sedimentation

The existing sedimentation basins utilize tube settlers to enhance basin performance, with
the basins designed for a maximum flow of 12.0 MGD. At the required design flow of 13.91
MGD, the tube settler loading rates in both the inside basins (Basin No. 1 and No. 2) and
the outside basins (Basin No. 3) exceed acceptable surface loading rates for tube settlers.
Addition of more tube settlers to the sedimentation basins is not practical.

Pretreatment Alternatives

The existing rapid mix, flocculation and sedimentation facilities are not capable of providing
the 13.91 MGD of treatment capacity required in the future. As a result, the existing facilities
must be either modified or replaced to achieve the necessary treatment capacity. There are
several viable alternatives for upgrading the MRTP pretreatment facilities:

e Retrofit the existing interior and exterior sedimentation basins with plate settlers
(replacing the tube settlers) and replace the flocculation mixers with higher intensity
units.

e Retrofit the existing interior sedimentation basins with dissolved air flotation (DAF)
systems, including rapid mix and flocculation, and abandon the exterior rapid mix,
flocculation and sedimentation facilities.

e Abandon the existing rapid mix, flocculation and sedimentation facilities entirely and
construct new ballasted sedimentation facilities (i.e. Actiflo or Densadeg).
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e Abandon the existing rapid mix, flocculation and sedimentation facilities entirely and
construct new contact adsorption clarification (CAC) facilities (i.e. Trident or
ContaClarifier).

These alternatives were developed based on a number of considerations, which eliminated
several potential pretreatment technologies. Following is a summary of those considerations.

e The pretreatment facilities should not create much headloss and must allow gravity
flow to the existing filters.

e The pretreatment facilities should be located inside a building to allow routine access
to the equipment for operations and maintenance and to protect the equipment from
freezing.

e The existing sedimentation basins are too shallow to convert to ballasted
sedimentation or CAC.

e High-rate sedimentation using ballasted sedimentation or CAC are the most cost
effective pretreatment approaches when constructing new facilities at the MRTP,
eliminating sedimentation using plate settlers or tube settlers from consideration.

e Since DAF or plate settlers will work within the existing basins, those technologies
do not need to be considered for the new facilities alternatives as the new facilities
would be higher in cost.

Following is a brief discussion of the candidate technologies for upgrading the existing
pretreatment facilities or constructing entirely new facilities.

Plate Settling Sedimentation

One pretreatment option would be to add plate settling to the MRTP in lieu of current tube
settlers. The theory of plate settling is to reduce the distance that coagulated particles have
to settle, increasing the effective surface area in the settling zone. The surface area of the
plates is significantly greater than the water surface area of the basin, allowing an
approximate six-fold increase in flow rate compared to the same footprint in a traditional
sedimentation basin. The plates work by solids settling onto the plates and building up.
Once there is a slight buildup, the solids will slough down the steeply inclined plates and
drop to the bottom of the basin. Mechanical equipment under the plates then moves the
solids to a collection point for removal from the basin. Effluent troughs above the settling
plates collect pretreatment effluent. Figure 6-4 shows an example of plate settling
equipment.

Rapid mix and flocculation, which precedes the plate settlers, is similar to the processes for
conventional sedimentation. Upgrading the existing rapid mix and flocculation facilities at
MRTP, as discussed previously, will provide the necessary coagulation prior to the plate
settlers. It would be possible to retrofit the existing basins to hold plate settling equipment;
however, due to the size limit of the basins, the system would be strained at 100 percent of
the design flow and could produce excessive strain on the system if an algae problem were
presented. It would be most effective to add the plate settling equipment in a new building,
or utilize both the inside basins and outside basins, where the system could provide
sufficient settling time. The use of the outside basin would require the addition of a building
over the basins and removal of the existing covers to increase accessibility for maintenance.

Advantages:

e Higher rate of sedimentation — 6 gpm/ft* of basin surface area
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e Adaptable to existing basin shallow water depths
e Tolerant of high turbidity spikes (>50 NTU)
e Minimal modifications needed to existing basin structures

e Non-proprietary equipment supplied by several manufacturers

Disadvantages:
e Periodic draining of basins needed to clean plates

e Requires use of the existing outside basin, necessitating addition of a building
enclosure

e Upgrade of existing rapid mix and flocculation facilities needed to accommodate
higher flows
Figure 6-4 Plate Settling Process Diagram

Adjustable -7 @ | 4

Schematic courtesy of Parkson
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Dissolved Air Flotation (DAF)

High rate DAF (loading rate of 11 gpm/sf) is suitable for use in the existing sedimentation
basins at MRTP and requires only the two basins inside the plant building to achieve the
13.91 MGD pretreatment capacity required. The size of the existing basins are marginal for
use with a conventional DAF system (6 gpm/sf loading rate), however, may still be
achievable. The existing basins would need to have all internal components removed, with

new internal walls and equipment installed. The
basins would operate in parallel, with each
DAF unit sized to treat half of the flow. New
rapid mix and flocculation facilities would be

DAF is a good fit with the MRTP
water quality and the tankage
requirements match existing.

provided at the front of the DAF units, all
installed in the existing basins. The existing outside rapid mix, flocculation and
sedimentation basin will not be required when using DAF.

In the DAF process, a recycle stream is saturated with air at high pressure and then injected
into a flotation tank to mix with incoming flocculated water. As the recycle stream enters the
flotation tank, the drop in pressure results in the release of the now supersaturated dissolved
air. As the air bubbles form, they attach to floc particles and create a layer of sludge (or float)
at the surface of the tank. The float is removed either by a mechanical scraper or by flooding
the tank over a weir. The clarified water is collected near the bottom of the tank and passes
to the filters. Figure 6-5 presents a schematic of a typical DAF process.

DAF matches well with both the available square footage and the recommended minimum
operating depth (10 feet) with the existing tank (11.5 feet).

DAF is particularly effective in removing low-density particles from water, such as algae,
protozoan cysts, coagulated natural organic matter, and floc from alum and ferric coagulants
used on low-turbidity soft waters. These particles are a particular problem for a conventional
treatment plant because they do not readily settle and usually require high coagulant doses
and long flocculation and settling times. Carryover of these particles to the filters causes
shorter filter runs. DAF is often the best available technology in these circumstances.

Advantages:
e Higher rate of sedimentation — up to 20 gpm/ft* of basin surface area
e Compact footprint due to higher loading rates
e Thicker sludge produced — 2 to 3 percent solids
e Shorter flocculation time needed

e [ower chemical costs

Disadvantages:
e Higher operator skill than sedimentation
e More maintenance than sedimentation

e Higher energy cost
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Ballasted Sedimentation

Ballasted sedimentation cannot be used in the existing MRTP sedimentation basins, as the
basin depth is too shallow. A minimum water depth of 14 feet is needed to allow installation
of the ballasted sedimentation equipment. As noted earlier, there are two manufacturers of
ballasted sedimentation systems: Actiflo and Densadeg. Both systems use proprietary
technologies but are somewhat similar in design. For purposes of this evaluation, Actiflo was
evaluated for use at the MRTP.
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The Actiflo process is a high rate sedimentation process that uses microsand-enhanced
flocculation to increase particle removal efficiency. The Actiflo process consists of rapid
mix, coagulation, microsand and polymer injection, maturation of floc, and settling of floc.

Figure 6-6 illustrates how the Actiflo process operates. The
microsand ballasted sludge is pumped from the settling tank
to a hydrocyclone, where the microsand is separated from the
sludge by centrifugal force.
removed for sludge treatment, whereas the microsand is
reinjected back into the Actiflo system and continuously

recycled.

The sludge is continuously

Actiflo is an effective high rate

pretreatment process. However,
It cannot be used in the existing
basins.

The first chamber is a mixing chamber, where the coagulant is mixed with the influent water.
Polymer and microsand are added in the second mixing chamber, also called the sand
injection chamber. Flocculation is provided in the third maturation chamber to enhance
particle aggregation. Small particles attach to the heavier microsand that allows for rapid
settling in the sedimentation basin.
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Settled solids are removed from the sedimentation basin and directed to a hydrocyclone.
The hydrocyclone provides a zone of very high turbulence to shear attached particles from
the microsand and separate the sand from the lighter particles. Sand is returned to the
second mixing chamber while the solids are discharged from the system.

Although a single Actiflo unit can handle the entire pretreatment capacity of 13.91 MGD,
two units are recommended for redundancy purposes. The two Actiflo units would operate
in parallel, treating half the flow each, and would be housed in a new structure/building at
the plant site. Effluent from the Actiflo units would flow by gravity to the existing filters,
similar to the existing sedimentation basins. A building with approximately 1,500 square feet
is required for the Actiflo system. The optimum water depth for Actiflo operation is 15 feet.

Advantages:
e Very high rate of sedimentation — up to 25 gpm/ft* of basin surface area
e Hase of operation — fully automated system
e Very compact footprint due to high loading rates
e Can effectively treat rapid spikes in raw water turbidity and organics

e Combines flocculation and clarification into one basin

Disadvantages:
e Minimum operating depth (14 feet) does not fit in existing basins (11 feet)
e System has limited competition
e Mechanically intensive system requires more maintenance
e Routine replacement of microsand required

e Can be limiting at high turbidities (i.e. >50 N'TU)
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Figure 6-6 Ballasted Sedimentation Schematic (Actiflo)
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Pretreatment Process Comparison

Table 6-6 compares the three pretreatment alternatives considered for the MRTP expansion
to 13.91 MGD. Regardless of the pretreatment system selected, a minimum of two parallel
trains should be provided for redundancy. Each system would have chemical feed, rapid
mix, flocculation and clarification zones. Collected sludge would be discharged by gravity to
residuals handling. Also, all facilities would be enclosed in a building to prevent freezing of
equipment and water surfaces. For DAF, the facilities would be located in the existing plant
treatment building. For Actiflo and plate settings, new construction would be required.

Table 6-6 Design Criteria for Pretreatment Alternatives

Design Criteria Plate Settling DAF Actiflo
Rapid Mix, detention time, seconds 30 30 120
Flocculation Zgne, detention time, 30 20 2/21

minutes
Clarification Overflow Rate, gpm/sf 6 14 25
Clarification Detention Time, houts 0.5 0.3 0.1

!'These values correspond to 2 minutes of detention time for each of 2 units in series.
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Table 6-7 presents the total estimated capital cost, estimated O&M annual cost and
estimated 20-year present worth of the three pretreatment alternatives. Estimated detailed
costs are included in Appendix 6-D.

Table 6-7 Pretreatment Alternative Costs !

Estimated Capital Estimated O&M  Estimated 20-

Cost Annual Cost year Present
Pretreatment Alternative Worth 2
Plate Settling $4,700,000 3 $40,000 $5,000,000
DAF $4,100,000 $40,000 $4,500,000
Actiflo $5,700,000 3 $40,000 $6,100,000

! Pretreatment capacity for 13.91 MGD
2 Calculated at 8% interest.
3 Assumes existing tankage is not reused.

The selection of which pretreatment alternative to use at MRTP may be impacted by the
taste and odor control strategy. This is primarily a factor if Powder Activated Carbon (PAC)
is selected to control taste and odor, as PAC requires a mixing zone with 30 minutes of
detention time.

The DAF alternative and the plate settling have very similar capital and 20-year present
worth costs, not taking into consideration the taste and odor control implications. Figure 6-
7 shows the process diagrams for potential treatment trains at the MRTP. DAF treatment
has proven to be more effective in locations with similar water quality and would most likely
provide the optimum treatment for the cost.
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MRTP Taste and Odor Control

The existing MRTP is unable to currently accommodate severe taste and odor episodes and
would shut down the plant during a severe event. Since these events have \
occurred in late summer-early fall, water demands are low enough at that

time that the TTP can meet the systems demands. Taste and odor events

that occur earlier in the summer are treated by adding PAC to the

pretreatment system. With increasing demands on the MRTP in the

future and the need to operate the plant for longer periods, the current \
MRTP taste and odor control strategy may not be considered practical Algae have caused
for the future. taste and odor events

The existing raw water delivery system to MRTP has a potassium at MRTP.

permanganate (KMnO,) feed system near the start of the raw water

pipeline, located just below the Regulating Reservoir dam. KMnO, can be fed to the raw
water flowing to MRTP, allowing oxidation of some taste and odor causing compounds and
any iron/manganese present in the water. The KMnO, also serves to curtail biological
growth on the raw water pipeline walls, reducing the growth of biofilms that would increase
pipe hydraulic friction losses.

Three potential strategies for handling taste and odor events at the MRTP in the future have
been identified: Chlorine dioxide (ClO,)/power activated carbon (PAC), ozone (O5)/
hydrogen peroxide (H,0,), and ultraviolet radiation (UV)/H,0,.

Chlorine Dioxide/PAC

Chlorine dioxide is an effective oxidant that can be used in combination with PAC to
control taste and odors. The ClO, must be fed prior to PAC, providing a delay before PAC
is fed in order for the ClO, to oxidize organics in the raw water. A minimum of 5 minutes of
ClO, contact time before PAC is recommended.

Chlorine dioxide is an effective
oxidant that can be used in
combination with PAC to
control taste and odors.

The ClO, must be generated on-site and fed immediately, as it
cannot be stored. ClO, is generated using sodium chlorate as
the base chemical, or sodium
chlorate with a mixture of H,O, and

sulfuric acid. ClO, is formed by
reacting sodium chlorite with chlorine gas, hypochlorous acid or
hydrochloric acid.

ClO, does not create any regulated disinfection byproducts, with
the exception that chlorite and chlorate are formed. Both are
regulated, limiting C1O, dosages to 1.5 -2.0 mg/L to the raw
water. PAC will absorb ClO, in the raw water, necessitating that
the ClO, be fed first.

PAC is a bituminous coal-based product activated at high
temperature and pulverized to a powder form. The principal use
of PAC in water treatment is to remove taste and odor. In some
E waters, PAC may also remove color or organics that otherwise
would interfere with coagulation or filtration.

The proposed MRTP PAC
system would be similar to
the existing system at TTP.

PAC dosages are usually in the range of 1 to 20 mg/L during
taste and odor events. As much as one ton of product has been
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used in the past for treatment in an 8-hour period at MRTP. PAC containing adsorbed
contaminants is removed with the sludge from the pretreatment basins. The existing PAC
system at MRTP requires operations staff to manually load 50 pound bags of PAC into a
feeder. This system is outdated and operator unfriendly and needs to be replaced with a
system that allows purchase of bulk carbon deliveries.

The recommended new PAC system would use a slurry storage tank, similar to TTP. The
dry PAC would be unloaded into a slurry tank while mixing it with water to create a slurry,
composed of 1 1b of PAC per gallon of water. The PAC is kept in suspension in the slurry
storage tank with mechanically driven mixers. The PAC slurry is pumped from the bulk
storage to a day tank and from the day tank through metering pumps to each point of
application. Use of a slurry tank type of bulk storage reduces the carbon dust problem, as
well as housekeeping and operator safety concerns.

The slurry tank would be 45,000 gallons (40 feet square) with a 5,500 gallon day tank. Mixers
would stir both tanks. Metering pumps would feed PAC to the pretreatment flocculation
zone.

A minimum of 30 minutes of contact time is required for the PAC to be effective for taste
and odor control. The contact time must occur in a mixing zone that allows continuous
contact of the PAC products with the raw water. The flocculation system proposed for each
of the pretreatment systems provides the necessary mixing environment, but inadequate
contact time. It may need to be supplemented by an additional mixing tank prior to the
flocculation system. Table 6-8 below shows flocculation and mixing times required.

Table 6-8 Recommended Flocculation and Mixing Times for PAC

Pretreatment Alternative Flocculation Time Additional Mixing Time
Required

Plate settlers 30 minutes --

DAF 20 minutes 10 minutes

Actiflo 2 minutes 20 minutes

If DAF or Actiflo is used, supplemental contact time would be constructed or existing
tankage used to allow the PAC time to adsorb organics. The existing flocculation basin could
be converted to use as the contact basin for both the DAF and Actiflo pretreatment
alternatives.

Advantages
e DPlant staff is experienced in using PAC
e ClO, oxidizes iron/manganese in the raw water
e C(ClO, enhances settling of coagulated water
e C(ClO, and PAC system can be easily turned on and off

e Inactivation of Giardia

Disadvantages

e PAC provides marginal reduction of taste and odor
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e ClO, doses ate limited by downstream chlorite/chlorate concentration
e Addition of PAC produces more residuals that must be handled

e PAC requires significant treatment detention time in a mixed basin to function
propetly
e PAC slurry has a limited shelf life and should be used within 6 months

e DPAC is messy to handle due to dust and difficult to feed due to abrasiveness

Advanced Oxidation Processes

The ozone/hydrogen peroxide and ultraviolet light/hydrogen peroxide alternatives are both
considered advanced oxidation processes (AOP) that involve
generation of a strong oxidant for the treatment of taste and odor
compounds. The hydroxyl oxidant produced by the AOP chemically
breaks down the taste and odor compounds into non-odorous
components. Natural taste and odor producing compounds like
MIB, geosmin and 2,4-heptadienal, as well as man made odorants like
MTBE, can be effectively treated by AOP. Due to their great
oxidizing potential, hydroxyl radicals produced by AOP are capable
of destroying taste and odor producing compounds that traditional
water treatment oxidants such, as permanganate, chlorine, chlorine
dioxide, or ozone, are incapable of treating. AOP is also effective in
destroying hard to treat organic contaminants, including many
endocrine disrupting compounds.

Advanced oxidation

processes are the most
effective in treating taste and

odor.
Currently, two AOP technologies are available on a commercial scale

which use hydrogen peroxide for the generation of the hydroxyl
radical. These include the use of ozone/ H,0, and UV/H,0,.

OzonegHgQz

The ozone system is normally composed of four subsystems: ozone generation, feed gas
preparation, ozone contact and off-gas disposal. Ozone generators are available in three
types: low-frequency (60 Hz), medium frequency (400-1000 Hz) and high frequency (up to
2000 Hz). Medium frequency is the most commonly used, with air directed past two
electrodes, with oxygen in the air converted to ozone. Feed gas for the generators may be
either air or liquid oxygen (LOX). Due to the higher efficiency available by using LOX,
many recent installations have employed LOX in lieu of air. Ozone contactors must be
designed to maximize the transfer of ozone gas into the water, maintaining the contact for a
prescribed time period needed for the necessary reactions to occur. For taste and odor
control, multi-step injections and contact is often needed, with 15 minutes of contact time
provided in three cells. The contact basins are covered to allow the capture of off-gas. The
off-gas can be handled a number of ways, but is normally treated with a thermal/catalytic
destruct unit.

The H,O, system would be relatively simple, consisting of a bulk storage tank (6000 gallons)
and metering pumps. The system would need to be housed in a building and would allow
bulk chemical deliveries using tanker trucks.

The chemistry of the ozone/H,0O, process is more complicated than the UV/ H,O, process.
This is because ozone, the hydroxyl radical and intermediate compounds formed during
radical formation, and ozone decomposition can all contribute to the oxidation of taste and
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odor causing compounds. The actual mix of oxidants is determined by factors such as water
quality, concentrations of ozone and peroxide present and the relative ratio of peroxide to
applied ozone. Similar to the UV/ H,O, process, the ozone/ H,O, process can result in the
complete destruction of taste and odor causing compounds.

Advantages:
e Oxidizes iron/manganese in raw water
e Ozone is a proven taste and odor technology

e Ozone can be used for primary disinfection

Disadvantages

e Ozone creates assimilable organic carbon (AOC) that must be removed by creating a
biologically active filter

e Ozone must be operated continuously to keep filters biologically active
e Ozone uses a large amount of power
e High doses are required to inactivate Cryprosporidinm

e Contact basin must be provided

UV/H 0O,

The UV system consists of a control panel, UV reactor and UVT monitor. The reactor
houses the UV lamps, lamp sleeves, UV intensity sensors, cleaning mechanism and
temperature sensors. UV reactors are either open-channel or closed reactors. Closed reactors
are normally used for potable water, with low-pressure (LP) mercury vapor lamps, low-
pressure high-output (LPHO) mercury vapor lamps used. LP and LPHO produce a nearly
monochromatic UV light at 254 nm, while MP produced polychromatic UV light ranging
from 200-300 nm. Normally used for disinfection purposes, UV has also proven to be
effective for taste and odor control. A much higher UV intensity is needed to inactivate
geosmim and MIB. As a result, two stages of UV make the most sense for MRTP. The first
stage would meet the disinfection requirements, while the second stage (which can be
bypassed or turned off) would only be used during taste and odor events. The UV system is
best located downstream of the filters and creates 5-10 feet of headloss.

The H,0, system would be similar to the system described for the ozone alternative. The
H,O, facilities could be located adjacent to the UV equipment.

The UV /hydrogen peroxide process employs photolysis (splitting chemical bonds with light)
to create a strong oxidant by using ultraviolet light to cleave the O-O bond of the H,O,
molecule. Once created, the hydroxyl radical rapidly attacks and splits any electron-rich
chemical bond it encounters. This in turn initiates a series of reactions which destroys the
taste and odor causing compound.

Advantages
e UV provides inactivation of Cryptosporidium and Giardia
e Does not impact the formation of TTHM and HAA5
e Minimal detention time required for treatment to occur

e Very effective for taste and odor control
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e Allows taste and odor control function to be activated only when required

e UV/H,O, does not create AOC

Disadvantages
e UV/H,0, is an emerging technology for T&O control
e Does not provide virus inactivation at low dosage rates

e Requires 1-6 feet of hydraulic head to operate properly
(5-10 feet if flow splitting needed)

o Must be located downstream of filters to minimize
interference

e Validation testing needed to receive inactivation credit

Taste and Odor Process Comparison

Table 6-9 compares capital, O&M and present worth for the
three alternatives considered. Detailed costs are included in

UV disinfection is eftective
for primary disinfection and
taste and odor control when

used with peroxide.

Appendix 6-E. Each system has unique capital and operational costs. All facilities would be
enclosed in a building to allow easy access for operation and maintenance and to prevent

freezing of equipment and water surfaces.

Table 6-9 Taste and Odor Alternative Costs

Alternatives Estimated Capital Estimated Annual Estimated 20-year
Costs O&M Costs Present Worth !

ClO,/PAC * $1,800,000 $70,000 $2,500,000

Ozone?/H»0,3 $3,700,000 $150,000 $5,200,000

UV/ H,O,? $1,500,000 $60,000 $2,100,000

! Present worth based on 8% interest rate.

2 Costs presented are for taste and odor control only and do not include Cryptosporidium inactivation.
3 Estimated capital cost for H2O2 only is $200,000. Estimated O&M for H2O2 only is $30,000.
+Estimated cost of PAC only is $1,300,000.

The taste and odor control facilities alternative selected for the MRTP needs to take into
consideration the potential primary disinfection benefits gained from the treatment
processes employed for taste and odor control. For example, the UV and ozone systems
used for two of the alternatives are very effective at primary disinfection. As a result,

selection of the taste and odor control strategy will be evaluated
in conjunction with the disinfection strategy at MRTP at the end
of this chapter.

MRTP Filtration

The MRTP has historically been operated at a loading rate of 3
gpm/sf (8 MGD). The current filter loading rate is limited by
three issues: ineffective pretreatment, the use of sweep
coagulation (alum dose of 50 mg/L), and the limited capacity of
high service pumping.

Pretreatment at MRTP is largely ineffective, with turbidities onto
the filters virtually matching influent turbidities, even at high
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v

ARER

ix 2 M d =T T >
Filter capacity is limited by
Ineffective pre-treatment.
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alum doses. This poor performance means one of the plant’s multiple barriers to pathogen
pass-through is not functioning.

If pretreatment is improved, the capacity of the existing filters would increase to 13.78 MGD
with one unit out of service at a conservative loading rate of 5.06 gpm/sf. With the
improvements made in 2003-04, including new media and underdrains, the existing filters are
capable of meeting the City’s needs for turbidity removal up through 2025 at the MRTP.

MRTP Disinfection

As discussed in Chapter 3, the existing chlorine gas system at MRTP does not meet current
building and fire code requirements. Chlorine serves as the primary disinfectant system and
could be replaced with a new chlorination system, a UV disinfection system or ozone
disinfection. UV is more cost effective than ozone when just disinfection is required in cold
waters.

Secondary disinfection at MRTP can best be accomplished using chlorine, unless
disinfection by-products become an issue in the future. Chlorine provides a consistent
disinfecting residual in the existing distribution system and has worked well in the past. If
disinfection byproduct concentrations in the distribution system become a problem in the
future, ammonia feed can be added to convert the chlorine to chloramines. Chloramines
minimize DBP formation in the distribution system and provide a longer residual life in the
system than chlorine, but may have adverse effects on lead and copper release in the
distribution system.

Chlorination

Three alternatives for chlorination as a disinfectant were reviewed in Appendix 6-B: chlorine
gas, liquid chlorine and onsite generation. Chlorination with liquid sodium hypochlorite
would require delivery by bulk tanker truck. One 3,000 gallon storage tank, at average
conditions, would last approximately one month. Sodium hypochlorite would be delivered to
the finished water with metering pumps. The chlorination room would include a secondary
containment of the 5,000 gallon chlorine tank, a sprinkler fire suppression system and
containment for 20 minutes of fire flow from sprinklers.

The advantages and disadvantages of chlorination as a primary disinfectant are:

Advantages:
e Simple to operate and maintain
e Low capital cost

e Chlorine gas scrubbers or secondary containment | The existing MRTP chlorine gas
vessels not required system does not meet current

codes.

Disadvantages:
e Not able to inactivate Cryptosporidinm
e Higher operating costs

e Generates regulated disinfection byproducts
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Ultraviolet (UV) Disinfection

UV disinfection is being used more commonly for disinfection of potable water. It leaves no
residual, so requires use of a different technology for secondary disinfectant. The most
common application point for UV is after filtration. UV reactors are available in two types:
closed vessel and open channel (the City WWTP has open channel). Closed vessel is
generally the preferred reactor for potable water because it has minimized exposure from
airborne contaminants, a smaller footprint, modular design for similar installation, and
minimal personnel exposure to UV. Contact times are short, on the order of seconds, so
eliminating short circuitry is critical. The estimated building size for UV facilities is 400
square feet.

The advantages and disadvantages of UV as a primary disinfectant are:

Advantages:
e Capable of inactivating Cryprosporidinm
e No contact time required
e No chemicals to deliver or store

e Does not create regulated disinfection byproducts

Disadvantages:
e Higher power cost
e Creates 5-10 feet of hydraulic headloss
e Compact equipment footprint
e Requires a separate secondary disinfectant

e Requires validation

Ozone Disinfection

Ozone is a powerful disinfectant, occasionally used for disinfection of potable water. It
provides no residual disinfectant in the water, so requires use of a
secondary disinfectant (chlorine). The most common location to | Ozone would be added
use ozone in a water treatment plant is following sedimentation, | upstream of the filters.
prior to filtration. An ozone contact chamber with about 15
minutes of contact time is normally required, with the contact chamber baffled to assure
good contact between the water and ozone. Ozone is generated on-site and fed into the
contract chamber as a gas using diffusers.

When TOC is present in the water, ozone breaks the longer chain molecules down into
smaller chains, creating a simple organic carbon (AOC) that serves as a food source for
biological activity in the water system, particularly biofilms in the lining of water distribution
system pipelines. In order to prevent the biofilms from occurring, it is necessary to remove
the AOC. Normally, this is accomplished by using biological active filters (BAF), which can
be implemented using conventional dual media filters like those at MRTP. The filters are
allowed to grow biological organisms that consume the AOC, which necessitate that the
ozone be routinely kept in operation to maintain the biological growth on the filter media.

Advantages:
e Very effective at meeting current disinfection “CT” requirements

e No chemical deliveries required
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Disadvantages:
e Not capable of inactivating Cryptosporidinm
e Very high power cost
e Requires addition of ozone contact chamber
e Ozone must be kept in operation to sustain BAF
e Ozone destruct system required for off-gases

e Ozone produces by-products that are not currently regulated, but are likely to be in
the future

Disinfection Process Comparison

Table 6-10 compares capital, O&M, and present worth for the three alternatives considered.
Detailed costs are included in Appendix 6-F. Each system has unique capital and operational
costs. All facilities would be enclosed in a building to allow easy access for operation and
maintenance and to prevent freezing of equipment and water surfaces.

Table 6-10 Disinfection Alternative Costs

Alternatives Estimated Capital Estimated O&M Estimated 20-year
Costs Costs Present Worth 1

Liquid Chlorination $350,000 $36,000 $700,000

Uv? $1,300,000 $30,000 $1,500,000

Ozone $3,900,000 $175,000 $5,650,000

! Present worth based on 8% interest rate.
2 Costs presented ate for disinfection only.

The recommended approach for pretreatment taste and odor control and disinfection at
MRTP is based on phased implementation of the improvements. DAF is recommended for

pretreatment at the MRTP, as it has the lowest long-term cost
and is compatible with the preferred taste and odor control
strategy. The DAF system would need to be constructed in the
first phase of construction. The first phase would include

A phased approach to
disinfection and taste and
odor control is recommended.,

construction of liquid chlorination facilities and PAC. If the
MRTP bin classification for Cryptospridium (to be completed in 2007) requires special
treatment, UV could be constructed downstream of the filters. Given that the flow comes
from a reservoir, it is not likely that a higher bin classification will be applicable. The settling
effects that take place in a reservoir greatly reduce the likelihood of Cryptosporidium detection
in the supply.

If the taste and odor events at MRTP prove to be manageable with PAC, CIO, could be
added to enhance treatment. However, if PAC is not effective, UV/H,0O, could be added

downstream of the filters. If UV disinfection becomes necessary for Cryposporidium, shifting
away from PAC to UV/H,0, may be worthwhile.

MRTP Corrosion Control

The City does not currently add corrosion control chemical to the treated water from the
MRTP. A more thorough analysis of the source water and its potential impact on the lead
and copper levels in the distribution system will need to be completed prior to increasing the
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amount of MRTP water feeding the system. It is likely that chemical corrosion control
addition will need to be added.

MRTP Residuals Handling

The existing residuals handling system at MRTP receives filter backwash wastewater and
sedimentation basin sludge blowdown. Both flows are directed to two storage lagoons at the
plant site. Due to evaporation and percolation into the subsoil, it has not been necessary to
discharge any water from the lagoons in the past. However, increasing the quantity of flow
to the lagoons, due to the increased finished water production by MRTP in the future, may
exceed the evaporation/percolation capacity of the lagoons. Adding a third storage lagoon
would most likely resolve this problem since the MRTP will continue to operate only
seasonally.

The existing ponds have a large percolation capacity and have historically handled several
backwashes daily (estimated 700,000 gpd). The new filter to waste (FT'W) pumps will add an
additional 20,000 gpd of flow to the lagoons. If, in the future, the percolation capacity of the
lagoons is exceeded or declines, flow may be discharged to Prickly Pear Creek. The last
issued discharge permit is in Appendix 6-G. The State has administratively extended this
permit. If the percolation capacity is exceeded or if MDEQ removes the permit to discharge
and a third lagoon is not constructed, a recycle pump station may be needed to return lagoon
decant flow to the head of the plant.

If the City elects to recover lagoon water to maximize the use of the raw water supply, the
estimated cost for maximizing the recovery by lining the ponds and constructing a backwash
recovery pump station is $800,000. The City could recover approximately 600,000 gpd. The
annual cost to delivery 600,000 gpd of raw water to the plant site is only $17,000, making it
impractical since raw water supply is readily available.

MRTP Clearwell and Finished Water Pumping

The new clearwell and finished water pump station, designed in 2000 (but not constructed)
for the MRTP, was intended to supplement the existing clearwell and replace the existing
high service pumps. The clearwell was designed with a volume of 0.8 million gallons and the
high service pump station with an 8.0 MGD high zone capacity.

The clearwell was positioned to allow gravity flow from
the existing clearwells, requiring that the clearwell be
buried. A maximum water depth of 12 feet was used for
the clearwell, with the 90 foot by 105 foot cast-in-place
rectangular structure butied under 3-1/2 feet of topsoil.
The high service pump station included four 2.0 MGD
vertical turbine high zone pumps, mounted in individual
suction cans. The suction cans extend approximately 20
feet below the pump station floor and each are connected
to a pipeline from the new clearwell. The building
An at-grade clearwell has enclosing the pump equipment and surge tank is
advantages at MRTP. approximately 2,280 sf (not including the attached
chlorine facilities). The pump station was designed to
allow expansion of the structure to house future low zone

high service pumps and/or additional high zone pumps.
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The originally proposed clearwell and high service pump station facilities, designed in 2000,
are no longer suitable for use at the MRTP for a variety of reasons:

e MRTP capacity will need to be increased to 13.78 MGD, significantly exceeding the
8 MGD design capacity.

e Clearwell capacity will need to be increased to at least 1.5 MG to meet both plant
and distribution system needs. This significantly exceeds the current 0.8 MG design
capacity.

e Low zone high service pumps will be needed to meet future distribution system
needs, which are not included in the design.

Due to the increased size requirement of the new clearwell and high service pump station, it
is worthwhile to consider alternatives to the original design concepts for both structures.
Because of the high groundwater table at the MRTP site, construction costs for buried
structures will be high due to the construction dewatering costs and the need to provide
sufficient mass in the structure to overcome buoyancy. An on-site groundwater monitoring
well is read annually. The most viable option to the buried clearwell at the MRTP is an
above-grade clearwell. This type of structure would have a number of advantages over the
buried clearwell:

e A low cost prestressed concrete tank would be used for the clearwell.

e A deeper water depth could be used in the clearwell, allowing a more efficient design
to be used for the structure.

e Construction dewatering would be eliminated as the structure foundations would
require shallow excavations.

e High service pump station could be an at-grade station located adjacent to the
clearwell.

e TFilter backwash pump could be eliminated by using the head from the tank to deliver
backwash water to the filters.

e C(Clearwell contents would be above the flood level, protecting the contents from
possible contamination.

e Provides a location to install UV disinfection equipment (located in transfer pump
discharge) that fits with the plant hydraulic constraints.

e FEliminate constructing the high service pump station on over 20 feet of backfill,
removing the potential for building settling in the future.

The biggest disadvantage of an above-grade clearwell is the need to provide transfer
pumping between the existing clearwells and the new clearwell. There would be more
pumps to maintain but no additional energy would be required.

The use of transfer pumps would also provide a good location for a UV disinfection system

to be installed. The UV system requires about 5-10 feet of
hydraulic head to operate properly, which could be provided
clearwell provides a by routing the transfer pump discharge through the UV
space for future UV reactors prior to flow entering the clearwell. The UV system
and eliminates costly could be located in the high setvice pump station building to

clearwell dewatering simplify the new facilities required. Table 6-11 is a cost
and construction.

An above-grade
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comparison of the clearwell and high service pump station components for the two options.

The required CT is for the MRTP is the same as the TTP. Table 6-12 is a summary of the
detention times required for MRTP to meet the CT requirements of the SDWA for both
winter and summer operation.

Table 6-11 MRTP Clearwell Cost Comparison

Item Buried Clearwell Above-grade
(1.5 MG)! Clearwell (1.5 MG)

Building $200,000 $200,000
Earthwork (excavation and backfill) $100,000 $11,000
Dewatering (during construction) $500,000 $-
Concrete (cast-in-place or prestressed) $1,200,000 $900,000
Clearwell PVC Liner $63,000 $-
Clearwell Piping/Valving $300,000 $200,000
Transfer Pumping (existing HSPS $- $71,000
modifications)

High Service Pumping Equipment 2 $300,000 $320,000
Surge Tank $80,000 $80,000
Installation of Equipment (50%) $200,000 $240,000
Electrical & Instrumentation (35%) $200,000 $230,000
HVAC (10%) $61,000 $70,000
Piping and Valves (30%) $200,000 $200,000
Site Clearing and Grading (5%) $45,000 $43,000
Engineering and Contingencies $1,000,000 $870,000
Total Cost $4,449,000 $3,435,000

! Based on escalated costs provided in 1999 Master Plan.
2 Assumes separate pump station provides flow to the low zone.

Based on these requitements, a chlorine concentration of 1.5 mg/l and a T,,/T flow
circulation ratio of 0.55, a clearwell and pipeline detention volume of 1.15 MG is needed in
the winter and 0.91 MG in the summer.

Table 6-12 Required Detention Times to Meet CT Requirements

Operating Peak Flow Minimum Water Minimum CT Required !
Condition Temperature
Viruses Giardia
Winter 8.7 MGD 0.5 DegC 9 157
Summer 13.0 MGD 10 DegC 4 83

1 Based on an alkalinity of 180 mg/1 as CaCOs3
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Clearwell Recommendation

Based on the above cost comparison and the benefit of providing the flexibility to add UV
disinfection in the future, an above-grade clearwell is recommended for the MRTP.

MRTP Support Facilities

The MRTP support facilities, including administration, SCADA system and chemical
handling systems, need to be upgraded to meet the long-term requirements. The existing
chlorine room being abandoned can be converted to a new central room, with the existing
lab/office converted to an operating room with an improved lab. The plant SCADA system
will need to be upgraded, using a PLC-based control system linked by a data highway to a
central control computer. The plant’s chemical systems will also need to be upgraded to
meet code and to increase the treatment capacity.

The existing plant has a 0.5 KW standby power generator, capable of operating the PL.C and
filter valves only in a shutdown. More reliable standby power to operate high service pumps,
disinfection, filtration and pretreatment, will be required. The estimated cost of a 2,000 KW
generator that could operate one High Zone pump, and one Low Zone pump, and the other
necessary equipment, would be about $400,000. The total cost of upgrading the support
facilities is $2,600,000.

MRTP Membrane Treatment Alternative

As noted earlier, using membrane treatment at MRTP only makes sense if an entirely new
facility is constructed. In order for membrane treatment to be cost-effective at MRTP, the
membranes must be operable without sedimentation prior to the membranes. Coagulation
ahead of the membranes will be necessary to remove color and organics from the raw water.
Otherwise, only turbidity particles would be removed from the water. The membrane
systems currently available are supplied as a package system, with all ancillary systems
provided by the membrane manufacturer.

Developed in the late 1960s, membrane treatment processes have had a large impact upon
water supply and treatment and have steadily grown to become a major facet of the potable
water market. This growth and development has accelerated in the last 1990s and many
municipal and private water utilities are evaluating membrane treatment technologies as a
tool to provide safe economical water supplies. Their implementation can reduce chemical
and manpower costs for utilities while providing a stable potable water supply.

Membrane filtration has been used successfully across the United States for various water
purification applications. Continuous work is revealing that membrane filtration is an
extremely effective means of removing Giardia lamblia and Cryptosporidium parvum from water
supplies. Greater than 6-log removal has been successfully demonstrated for these
organisms.

Water purification with membranes (micro- and ultrafiltration) is achieved by physically
preventing particles greater than 0.1 micron in size from penetrating the membrane barrier.
A low-pressure feed system forces water from the outside (“dirty-side”) of the membrane to
the inside (“clean-side”) of the hollow fiber, or vice-versa in an inside-out membrane fiber.
Contaminants larger than 0.1 micron, such as Cryptosporidium and Giardza, are excluded from
passing through the membrane. As a result, the water that passes through the membrane is
free from pathogens and bacteria and can be directed to the distribution system upon
disinfection.
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Depending on membrane fiber characteristics, feed water may be pre-chlorinated, oxidized,
and/or dosed with a small amount of coagulant to remove dissolved contaminants, such as
TOC, iron, manganese, or taste and odor compounds. Petiodically, an air and/or hydraulic
backwash removes particulate matter from the “dirty-side” of the membrane and flushes out
the particulate cake that forms. Membrane backwashing is completed on a set time interval
(approximately one to two minutes of backwash for every 20 to 30 minutes of operation) or
based on an increase in pressure loss across the membrane.

Due to the performance of low-pressure membranes in a wide
variety of applications throughout the United States and
preliminary cost comparisons with conventional treatment, low-
pressure membranes are expected to provide the best treatment
alternative for MRTP if a new treatment facility is necessary.
For facilities larger than 10 MGD, submerged or vacuum
membrane systems are normally the most cost-effective.
Pressure systems, which are limited to a maximum of 1.5 to 2.0
MGD per skid, are not practical at this higher capacity.

Membrane filtration would be Two leading vendors that supply submerged membrane systems
used if the existing plant were for drinking water treatment are Zenon Environmental and
abandoned. USFilter/Memcor. Both vendors provide hollow fiber

membrane modules in a packing configuration that can treat the

water during high turbidity events without blinding or clogging
the membranes. Both vendors’ systems can handle high-turbidity feed water conditions, up
to 100 NTU.

At the MRTP, pretreatment facilities (rapid mix and coagulation) would be provided ahead
of the membranes, but the membrane plant will be designed to treat either raw water
without pretreatment or pretreated water. A schematic diagram of the treatment units can be
found in Figure 6-8.

Summary of MRTP Recommendations
The MRTP facilities are in poor condition, with the exception of the filters, and are not
capable of meeting long term needs in the current plant roles. Several improvements are
needed, including:

e Raw water pump station and intake ($4,500,000)

e New pretreatment with DAF (§4,100,000)

e New disinfection with liquid chlorine ($350,000)

e New transfer pump station, high zone pump station and clearwell ($3,400,000)

e Support facilities ($2,600,000)
The estimated total cost of these improvements at the plant is $14,950,000, less than the

$17,000,000 estimated cost of a new membrane facility located on the plant site. The
rehabilitation of the facilities in a phased fashion to meet grant funds is recommended.
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Hale Zone Needs

The Hale Zone supply consists of two water sources: Orofino and Eureka. The Orofino
supply was classified as under the influence of surface water as described in Chapter 4. The
Eureka pump station and well was not classified as under the influence, but will be impacted
by the Groundwater Rule.

Orofino

The Orofino source is described in Chapter 3. The City has until March 1, 2006 to address
the surface water classification. The State has given the following alternatives for addressing
the listing:

1) Provide filtration treatment to the Orofino well water and comply with requirements
for filtered systems as specified in the CFR 141.70.

2) Meet the criteria to avoid filtration and comply with requirements as specified in
CFR 141.71.

3) Permanently disconnect the source water.
4) Seck a new source or rebuild the existing source.

In addition, the proposed LT2ESWTR discussed in Chapter 4, will require that unfiltered
sources provide at least 2.0 log Cryptosporidinm removal (more could be required based on
source water Cryptosporidium levels). To maintain both sources, it will be necessary to provide
filtration or secondary disinfection. For the purposes of this analysis, it is assumed that both
Eureka well and the Orofino flows would be treated by the proposed methods as both flows
come together as they enter the reservoir. Following is a summary of the three possible
alternatives for treating both Hale Supply sources.

Alternative 1-Provide Filtration

Section 141.73 discusses four filtration methods, conventional filtration, direct filtration,
slow sand filtration, and diatomaceous earth filtration. All of these are considered to provide
2 log Cryptosporidium removal if turbidity limits are met.

Membrane filtration is capable of providing at least 2 log Cryptosporidium removal. A
membrane filtration system would require construction of a building to house the membrane
(approximately 1,000 square feet), a pump station to push flow through the membranes,
sewer discharge for the membrane reject stream, in addition to the membrane equipment
and controls. The estimated capital cost for this alternative is $800,000. Additional
operation and maintenance costs (O&M) would be required for system maintenance, power,
and membrane replacement.

Alternative 2 - Avoid Filtration

The proposed LT2ESWTR, discussed in Chapter 4, will require that all unfiltered sources
provide 2.0 log Cryptosporidium removal. In effect the rule requires two methods of
disinfection, since chlorine is ineffective for Cryptosporidium inactivation, but is needed to
provide system residual. With a source of this size, UV disinfection would be the most cost
effective way to provide a second method for disinfection. Ozonation and chlorine dioxide
would be less cost effective.
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The UV system would require construction of a building, system controls, addition of a
redundant power supply, in addition to the UV equipment itself. The estimated capital cost
for UV disinfection is $700,000. O&M costs would include operator time, power to operate
the system, and lamp replacement.

Alternative 3 -Disconnect the Source

The Hale Zone is fed by the Eureka pump station and well and Orofino. If Orofino was
disconnected, the Hale Zone would rely on the Eureka pump station and well. No
additional costs would be incurred. The Eureka system is capable of providing for the
demands in the Hale and Upper Hale Zones, 0.57 MGD, peak day in 2025.

Connection of the Hale Zone to the main City sources will be recommended in Chapter 7 to
provide additional system redundancy. This connection was recommended in the 1997 and
would be recommended here regardless of the selected alternative.

Water collected from Orofino would likely be collected in the ditch along the south side of
West Main Street and drain into a 54-inch storm drain that runs from Last Chance Gulch
through downtown. This is an area of known flooding and a detention pond is planned for
the area to fix the problem.

Alternative Comparison

Given the capital costs associated with Alternatives 1 and 2, and the additional O&M
associated with those alternatives, disconnecting the source is recommended.

Table 6-13 Orofino Alternative Comparison

Alternative Capital Cost
Alternative 1-Filtration $800,000
Alternative 2-Avoid Filtration $700,000
Alternative 3-Disconnect the Source $0 1

! Cost does not reflect additional costs needed to provide additional
treatment elsewhere

Eureka

The Eureka pump station and well has been classified as groundwater and the source will be
impacted by the Groundwater Rule. The line that extends to the south on Main Street from
Eureka well is not chlorinated and meets all current groundwater quality requirements for
public water supply.

When the Groundwater Rule is finalized (estimated date of adoption is 2000), the rule would
require installation of a chlorine feed system and adequate contact time to provide 4-log
virus inactivation. In the current operating configuration, this would require construction
of a chlorine feed system and storage tank for contact time at the Eureka pump station. Site
space at the Eureka site is limited and making these additions would be costly. This line
serves a limited number of customers and would be better served by connection to the main

City supply.
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Buildout Conditions

The projected maximum day flows for the City of Helena water service area in the buildout
year, 2045, will be around 27.2 MGD. The recommended configuration for upgrading both
water treatment facilities will require modification in order to meet this demand.

Due to stream flow constraints at the TTP, it is assumed that the maximum flow of the TTP
would remain 8 MGD and 19.2 MGD would need to be supplied by the MRTP. It was
recommended earlier in this chapter that the raw water intake be sized
for buildout conditions. For pretreatment, the DAF system could either be expanded on
site, or an Actiflo system with higher loading rates could be applied. To provide the most
water in the smallest footprint, it would be recommended that membranes replace the
existing filters. The buildout flow of 27.2 MGD could be produced within the existing filter
footprint. Approximately 1 MG of clearwell storage and an additional 6.2 MGD of pumping
capacity will be needed. The site has the space required to meet these needs. Solids
handling will need to be modified in order to handle the increased flows. A third solids
holding lagoon could be added or a backwash recycle station could be used to recycle flow
and eliminate the need for an additional lagoon.

The current site is sufficient for handling the additional infrastructure that would be required
to accommodate the increased flows.

References

USEPA Handbook — 1998 Edition. Optmizing Water Treatment Plant Performance Using the
Composite Correction Program. EPA/625/6-91-027. Cincinnati, OH: USEPA, 2004.
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Appendix 6-A Filter Evaluation and Recommended Report
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The Cadmus Group, Inc
2620 Colonial Drive, Ste A,

Helena, MT 59601

406 4439194 N
4064439194 fax -

Memo

To: Don Clark — Gity of Helena
From: DanFraser, P.E.
Joa Steiner
Date: 6/23/2004
Re: HELENA TEN MILE WATER TREATMENT PLANT FILTER EVALUATION

On April 20 22, 2004, we did an evaluation of the filters at the Ten Mile Water Treatment Plant. During
the evaluation we attempted to review the backwash procadures and do a physical inspection of the
filtsr media. We drained each filter, obsetved and measured the filter media surface, measured the
media depth to the gravel layer, core sampled the media at various levels through out the media depth,
and observed & fitter backwash. During the process numerous complications ocecurred that impacted
the evaluation. The plant staff found that you can not drain the filters 1o the waste pands; the filters can
ohly be drained to the clearwell. Because of this, the staff operate the filters in the filtst-te-waste mode
until the water quality is acceptable to be discharged to the clearwell in order to drain the filters. There
were numerous computer “glitches” that occurred that did not allow the completion of some of the
evaluations,

Some significant conclusions that were drawn during the evaluation were:
* The filtlers were not getfing clean with the present backwashing procedure.
*» Thefitier media does not meet the original specifications.

» The filter media has fines on the surface of the anthracite that were more abundant than

recornmended,
v The anthracite and sand sizing lends the filters to have large interface zones that could lead
b reduced filtar runs.
Recormmendations:

» The city should develop a fiter surveillance program that does periodis evaluations of the
filters. This program shoufd be done on an annual basis until such ime as the city feels the
filters are consistently providing the same geod resuits,



Helena Ten Mile Water Treatment Plant Filter Evaluation -- April 2004

The city staff changed the backwash procedure while we were on site. They need to
evaluate the effectiveness of those changas by repeafing the sludge retention profile and
backwash turbidity profile.

The cily needs to determing ways to better drain the filters to accommodate filter
evaluafions.

The city should have their engineer review these results and make recommendations for
improvements to the filters. If redia is going to be replaced great care needs to be taken o
match the new media to the existing media or better match the new media .



Helena Ten Mile Water Treatrnent Plant Filfer Evaluation — April 2004

Helena Ten Mile Water Treatment Plant Filter Evaluation

Altached are the results of the evaluations. Here are some of the major findings:

Filter 1 - Evaluation completed 4/24/2004

Media Surface — smooth with variation of depth from the top of the backwash trough to top of
media £ 2 inches. Freeboard measured at 60 inches.

Support Gravel Surface ~ smgoth with a variation of the surface * 4 inches.

Media Profile - Top 10 inches was anthracite with about four inches of fine anthracite on the
surface. The interface, anthracite and sand mixed was about 10-11 inches. The sand layer that
was visible in the hand digs was 810 inches. .

Media expansion — Expansion was measured at 4 inches across the filter, Expansiort
percentage is 13 (fypical expansion is in the 25-35 % range but this needs o be individually
determined for each facifity) using & media depth of 30 inches as measured during the filter
evaluation. The computer printout of the flow rates indicated a rate of abaut 4700 gpm at the
time the expansion test was done. This rate equates to 14 gpmiit®.

Baclkwash Water Turbidity Profile — The backwash water became clean (<10 ntu) after &
minutes. The backwash procedure has met a point of diminishing retums with the present
backwash procedure. i

Backwash Water Flow Rates - A rise rate at low backwash rate was done fo compare plant
meter with volume displacement. Metered rate was 2400 gpm with calculated rate =t 2120
gpm. The flow rate during this time was fluctuating so no definite conclusion can be made,

Sludge Retention Profile ~ The upper layer of the media is storing considerable volurmes of
matter and is cleaning up somewhat. The media balow the interface layer (>20 inches decp) is
dirty and is not being adequately cleaned. The low expansion rate related to the low backwash
rafe does not aliow the media to bacomne cleaned at the lower level,

Filter 2 — Evaluation completed 4/20/2004 ( At time of evaluation the filter had 16-18 hours of run fime
and had a headloss of 1.5 feet.)

Media Surface — smooth with variation of depth from the top of the backwash trough to top of

media #*1inch. Freeboard measured at 60 inches.
Support Grave! Surface - smooth with a variation of the surfage + 4 inches,

Media Profile ~ Top 10 inches was anthracite with about four inches of fine anthracite an the
sUFfate. The interface; arttiraidite aHY sand miked was about 10-11 iriches. “The sand layei thit
was visible in the hand digs was 9-10 inches. '

Media expansion — Expansion was measured at 5 inches across the flier. Expansion
percentage is 17 using a media depth of 30 inches as measured during the filter evaluation. The
computer printout of the flow rates indicated a rate of about 4700 gpm af the time the expansion
testwas done. This rate equates to 15 gpm/fi2, . '

Backwash Water Turbidity Profile — The backwash water became clean (<10 ntu) after8
minutes.



Helenz Ten Mile Water Treatment Plant Filter Evaluation ~ April 2004

Baclwash Water Flow Rates - A rise raie at low backwash rate was done fo compare plant

meter with volume displacement. Metered rate was 3600 gpm with calculated rate at 4169
gpm. The fiow rate during this time was fluctuating so no definite canclusion can be mads.

Sludgs Retertion Profile - The upper layer of the mediz is storing considerable volumes of
maitter. The after backwash profile was not done due to the filter not being drained. An
assumpfion could be made that the after backwash profile would resemble the one for Fiter 4.

Filter 3 — Evaluation complefed 4/22/2004 ( At time of evaluation the fiter had 25 hours of run fme and
had a headoss of 2.2 feet)

Media Surface - smooth with variation of depth from the top of the backwash trough to top of
media t 1 inch. There were a couple areas that had a slight mound (23 inches) but these wers
insignificant. Freeboard measured at 60 inches,

Support Gravel Surface ~ smooth with a variation of the surface * 2 inches.

Media Profile — Top 10 inches was anthracite with about four inches of fine anthracite on the
surface. The interface, anthracite and sand mixed was about 10-11 inches. The sand layer that
wasg visible in the hand digs was 9-10 inches,

Media expansion — Exparision was meagsured at 6-7 inches across the filter, Expansion
percantage is 20-23 using a media depth of 30 inches as measured during the filter evaluation.
The computer printout of the flow rates indicated a rate of about 5400 gpm at the time the
expansion test was done. This rate equates to 17 gpm/A®.

Backwash Water Turbidity Profile -- The backwash water became clean (<10 ntu) after 8
minutes.

Backwash Watar Flow Rates - A rise rate at low backwash rate was done fo compare plant
meter with volumne displacement. Metered rate was 3600 gpm {average)with calculated rate at
3030 gpm. The flow rate during this time was fluctuating so no definite conclusion can be
made,

Sludge Retention Profile -~ The upper media is storing considerable volumes of matter and is
cleaning up somewhat at afl layers. The after backwash profile showed that the media was
cleaning in the upper anthracite layer (upper 10 inches) but the lower areas are not getiing
clean. The operators had increased the backwash rate but reduced ihe time. The expansion
rate has increased and the filter did clean up more but the Jower layers of the filter were still dirty.
The operator increased the rate again after this filter was evaluated,

Filter 4 — Evaluation completed 4/20/2004 { At time of evaluation the filter had 23.6 hourts of run time
and had a headloss of 2,09 feet)

Media Surface ~ smooth with variation of depth from the top of the backwash trough to top of
media 2 inch. Freeboard measured at 80 inches,

Support Gravel Surfacs - smooth with a variation of the surface # 4 inches,
Media Profile — Top 10 inches was anthracite with about four inches of fine anthracita on the

surface. The interface, anthracite and sand mixad was about 10-11 inches. The sand layer that
was visible in the hand digs was 9-10 inches.



Helena Ten Mile Water Treatment Plant Filter Evaluation - April 2004

Media expansion — Expanslon was measured at 5 inches across the filler, Expansion
percentage is 17 using 2 media depth of 30 inches as measured during the fitter evaluation. The
computer prirttout of the flow rates indicated a rate of about 4700 gpm at the time the expansion
testwas done. This rafe equates to 14 gpmif.

Backwash Water Turbidity Profile — Due 1o backwash problem and backwash turbidity profile
was not done,

Sludge Retention Profile — The upper media Is stofing considerable volumes of matter and is
cleaning up somewhat at all layers. The after backwash profile was not done due 1o backwash
problems. An assumption could be drawn that the after backwash prefite would be similar to
Filters 1 and 3.

Filter Media Sieve Analysis

All the core samples from the filters were saved and sent to Maxim Technologies, Inc. fora
multitde of sizing tests, The resulis of these fests have been sent to you previously but we
would like to summarize the results. See Helena Ten Mile Water Treatment Plant Eilter Media
Evaluation — Apnl 2004. .

Anthracite;

Effective Size: With the exception of Fiiter 4, the effective size of the anthracite in the
filters is smaller than specified,

Uniformity Coefficient: Filter 3's media slightly exceeded the specified limit. All other
filters were within the specified limit. ’

Surface Fine Evaluation: All fiters had significant quantities of fines or the surfacs.
The top 2 inches ES was compared to the remairing filter. The size of the surface
media was 48-68% of the balance of the media. With this much variation Jiis
recommended by several references that the surface of the media be skimmed off and
replaced,

Sand:
Effective Size: All fiter sand was smaller than specified.
Uniformity Coefficient: All sand met the specified unformity coefficient.
Arnithracite to Sand Comparison:
Anthraeite DS0 7 Sand D10: The ratio for the filters was higher than what references
‘suggest. Having tHis higher rafio causes excsssivs interface z6ngs and shbrers the

filter runs. The hand digs and the split core samples showed interface zones of 10-11
inches. An ideal interface would be 24 inches in depth.
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Helena Ten Mile Filter Specifications

Filter Constfruction Specifications
Anthracite - 22 Inches
Sand « 9.5 inches
High density sand - 4.5 inches

High density support gravel - 3.inches

3/8 x 3/16 Support Gravel - 3 inches
3/4 x 3/8 Support Gravel - 3 inches
1 1/2 x 3/4 Support Gravel - 3 inches

Media Specifications

Anthracite -

Size ES1-1.1mm

SG 1.55-1.75

UC  Iess than or equal to 1.7
Silica Sand

Size ES0.45-0.55 mm

SG 2.6 +/-0.05

UC  less than or equal to 1.8
High Density Sand’

Size ES0.2-0.32mm

SG 3.8 minimum ( 4.0 requested)

UC  lessthanorequalto 2.2
High Density Gravel

Size ES1.14-1.16 mm

SG 3.8 minimum

UC  Iessthap or equalio 2.2

4 946 ON

LW 40048 SNAQYD
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1.0 Introduction

As per your request, we have reviewed the 6 /23/04 memo from the Cadmus Group, Inc
(Cadmus). titled “Helena Ten Mile Water Treatment Plant Filter Evaluation.” The memo
presents the findings of field investigations undertaken by Cadmus on April 20-22, 2004 and
subsequent analyses conducted on the media samples collected. The key conclusions
presented 1n the memo ate as follows:

The filters are not getting clean with the present backwashing procedure
‘The filter media does not meet the original specifications.

The filter media has fines on the surface of the anthracite that were more
abundant than recommended.

The anthracite and sand sizing lends the filters to have large interface zones
that could lead to reduced filter runs.

Based on these conclusions, Cadmus recommended that the following actions be taken to
cotrect the filter deficiencies that were identified:

The City should develop a filter sutveillance program that does periodic
evaluations of the filtets. This ptogram should be done on and annual basis
until such time as the city feels the filtets ate consistently providing the same
good tesults.

The City staff changed the backwash procedure while we were on site. They
need to evaluate the effi?ctiveness of those changes by repeating the sludge
tetention profile and backwash turbidity profile

‘The City needs to determine ways to better drain the filters to accommodate
filter evaluations.

The City should have theit engineer review these results and make
recommendations for improvements to the filters. If media is going to be
teplaced great care needs to be taken to match the new media to the existing
media ot better match the new media

2.0 Filter Considerations

In general we concur with the findings and recommendations of the Cadmus memo.
Howevet, in teviewing the information presented, we have identified a number of additional
concerns with the existing filters that should be addressed.

The cutrent maximum filter backwash rate of 15-17 gpm/ft*is marginal at
best, and well below the normally accepted baclkwash rate of 18-20 gpm/ft*
for mixed media filters. The optimum backwash rate will be affected by
watet tempetature, with the backwash rate adjusted seasonally. The lowest
rates are needed with cold water.




e The D, /D,, tatio for the filter reading is well above acceptable limits,
indicating that excessive intermixing is occurting between the anthracite and
sand. Filters with ratios above 5.0 can be expected to petrform less efficiently
than well matched media (ie. ratios of 3.0). The intermixing may be further
compromised by ineffective backwash procedures in the filters.

o The filter sand effective size is very low and is very close in size to the high
density sand (garnet), assuming the gatnet was installed as specified. As a
result, the garfiet is hot providing much turbidity removal capability as the
sand captutes the smaller filterable particles

o The filter backwash procedure should be carefully reviewed to make sure it
provides the 3 distinct stages of the backwash cycle necessary to assure an
effective media cleaning;

o Stage 1, media agitation with sutface wash and low fluidization flow

o Stage 2, high rate fluidization to allow trapped particles to escape
the filter bed

o Stage 3, re-stratification to allow the more easily fluidized sand to
migrate to below the anthtacite

The attached Figure shows how the filter backwash procedure should be programmed to
achieve an effective backwash.

e The filter bed has approximately 30 inches of sand and anthracite. Since the
garnet layer will not fluidize at normal backwash rates due to its high specific
gravity, a 50 percent bed expansion will only raise the filter bed 15 inches.
The expanded filtet bed should not engage the bottom of the backwash
troughs. The top of media is approximately 4.8 feet below the top of the
backwash troughs, allowing good space for additional bed expansion.

¢ The small effective size of the filter sand and anthracite reduces the potential
for penettations of filterable particles into the filter bed needed to optimize
filter run length. In lght of the presence of a garnet layer to provide
polishing of the filter water, a much larger media could be used in the upper
layets to improve filter performance.

¢ The uniformity coefficient (UC) of sand and anthracite is around 1.0, above
preferred UCs of less than 1.5. Some degradation of anthracite UC can be
expected over the life of the media due to its frability, but the UC for sand
does not normally change much over time.

3.0 Recommendations

‘The existing filter bed is in poot condition due to the high degree of intermixing, low
effective sizes and high degree of fines on the surface of the media. Although filters can
often perform reasonably well with media deficiencies of this type, the length of filter run
and capability to prevent shott-circuiting are usually compromised At a minimutn, the top
2-4 inches of the filter bed should be skimmed off and replaced. However, the best




approach would be to replace the existing filter sand and anthracite, leaving the garnet and
gravel if it is found to have not been greatly disturbed The new media should meet the
following critetia:

Criteria Sand Anthracite

Effective size (mm) 045050 0.90-1.00
Untformity Coefficient 1.3 max 1.4 max
Media Depth {inches) 8 235

The media should be tested on site before installation as certified tests on the media are
often for “representative” media and not the media shipped

The filtet backwashing procedure should also be modified to assute that the particles
trapped in the lowet filter bed are removed and to propetly re-stratify the filter bed at the
end of the backwash. This may requite replacing the existing backwash pump to increase
capacity from 15-17 gpm/ft* (4,875-5,525 gpm) to 18-20 gpm/ft* (5,850-6,500 gpm}. The
capacity of the backwash troughs and dtain system must be verified to assure it will handle
the higher flows.




Treatment Plant Analysis

Appendix 6-B Disinfection Recommendation Cost Breakdown

Disinfection

The City of Helena currently uses chlorine gas for their water treatment disinfection.
However, the City is looking at other forms of disinfection, specifically liquid sodium
hypochlorite and on-site generation. This discussion describes an evaluation of alternative
chlorination systems. The chlorination alternatives evaluated include chlorine gas, liquid
sodium hypochlorite, and on-site generation of liquid sodium hypochlorite. Life cycle costs,
including capital and O&M, were developed for each alternative.

Applicable regulations include the Occupational Safety and Health Administration (OSHA)
Process Safety Management (PSM) requirements, the Environmental Protection Agency
(EPA) Response Management Plan (RMP) regulations, and Article 81 of the Uniform Fire
Code (UFC).

Labor required for the gas system is expected to be greater than purchased liquid sodium
hypochlorite, due to cylinder replacement needs and scrubber maintenance under peak flow
conditions. However, the chemical cost for sodium hypochlorite is

Based on the much greater than gas. .TI.lCSC offsetFing labor and chemical cost
safety benefits, dlfferepces y1€1d'a very similar projection of total annual costs for
Liquid operation and maintenance.

hypochlotite is Since it is in liquid form, sodium hypochlorite is preferred from a safety
recommended. perspective. However, sodium hypochlorite does not store well and

operations will need to be carefully controlled to prevent chemical
storage beyond two months. Chlorine in gas form provides better long-
term storage characteristics, but increases the risk of exposure to City staff and the public
through accidental releases. Building requirements for gas systems are particularly stringent
due to the perceived risks of gas release. Based on the safety benefits of sodium
hypochlorite, use of purchased sodium hypochlorite is recommended.

Disinfection System Design Criteria

Design parameters used as the basis for evaluating alternatives include the following:

MRTP
Peak demand:

e Flow - maximum day (13.0 MGD)
average day (8.7 MGD)
e Chlorine Dose — 1.3 mg/1

Based upon these criteria, the chlorine gas usage is:
13.0 MGD x 1.3 mg/L x 8.34 (Ib-L./mg-MG) = 141.0 pounds of chlotine per day
8.7 MGD x 1.3 mg/1 x 8.34 (Ib-L./mg-MG) = 94 pounds of chlorine per day
Based upon these criteria, the sodium hypochlorite usage is:
141.0 Ib Cl,/day x 0.96 gal NaOCl/Ib Cl, = 135.0 gal of NaOCl/day
94 1b Cl,/day x 0.82 gal NaOCl/Ib Cl, = 91.0 gal of NaOCl/day
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TTP

e Flow - maximum day (8.0 MGD)
average day (8 MGD)
e Chlorine Dose — 1.3 mg/1

Based upon these criteria, the chlorine gas usage is:
8.0 MGD x 1.3 mg/L x 8.34 (Ib-L./mg-MG) = 86.7 pounds of chlorine per day

Based upon these criteria, the sodium hypochlorite usage is:

86.7 Ib Cl,/day x 0.96 gal NaOCl/Ib Cl, = 83.3 gal of NaOCl/day

Conceptual Alternatives

Chlorine Gas

Chlorine gas has been used at many water and wastewater treatment plants around the
country because of its ease of use and cost-effectiveness and is currently in place at MRTP.
However, safety issues and recent changes in the regulatory environment have made chlorine
gas less desirable. Chlorine gas cylinders are currently delivered to the MRTP for
approximately $720 per ton cylinder. In order for the existing chlorine gas system to be in
compliance with the Uniform Fire Code (UFC), the following equipment must be installed:

e Secondary containment or emergency vapor scrubber
e Sprinkler system
e Chlorinators

The threshold quantity of chlorine that requires a scrubber is 500 pounds or 1,000 pounds in
buildings with sprinklers. Article 80 of the UFC requires that the scrubber be sized to
handle a full release of chlorine from the largest single storage container. The 2003 UFC
was updated to allow the use of secondary containment vessels in place of a scrubber.
Therefore, the existing chlorine gas system could be brought up to code by the addition of
secondary containment. Should the City of Helena decide to keep the existing chlorine gas
disinfection system, the City would be required to complete an OSHA Process Safety
Management (PSM) Plan and a USEPA Risk Management Plan (RMP). The federal
Emergency Planning and Community Right-to-Know (EPCRA), US Department of
Transportation loading and unloading regulation, and local fire and building codes will also

apply.
The existing chlorine system would be abandoned in place and a new chlorine system

constructed. The existing system does not provide a gas cylinder lay down area or a reliable,
safe method for chlorine transport. The new building area would be approximately 700 sf.

Liquid Sodium Hypochlorite

Hypochlorite can be delivered to the site for approximately $1.40 per gallon. As a 12.5
percent solution, hypochlorite can decay rapidly. The extent of this decay is affected by the
duration of storage, temperature, exposure to UV light (i.e. sunlight), and contamination.
Assuming no contamination, bulk hypochlorite can be expected to decay from 12.5 percent
to 11 percent after 30 days of storage at 70°F. Based on a peak day hypochlorite usage of
135 gallons per day, the 5,000 gallon storage tank of 12.5 percent solution would last
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approximately six weeks. Equipment required for a liquid hypochlorite system includes the
following:

e One 5,000 gallon storage tank
e Two 8 gallon-per-hour (gph) metering pumps

Based on a average chlorine demand of 81 gallons per day, approximately 12,150 gallons per
year of 12.5 percent hypochlorite would need to be delivered to the plant.

In addition, the new chlorine room would be designed to comply with Article 80 of the
Uniform Fire Code. The most significant design requirements of a hypochlorite storage
room include providing a fire suppression system and secondary containment of the volume
of the storage tank plus 20 minutes of fire flow. The estimated square footage of 300 sf is
less than half that needed for chlorine gas.

On-Site Sodium Hypochlorite Generation

The dependability and cost effectiveness of on-site hypochlorite generation has been proven
in the past several years. Hypochlorite at approximately 0.8 percent solution strength is
generated electrolitically from a 30 percent salt solution (brine). At this strength,
approximately 15 gallons of solution are required to provide 1 pound of chlorine equivalent.
Because the concentration of chlorine is relatively low, larger metering pumps are required.

The on-site generation of hypochlorite requires very pure salt (99.7%) to protect the
electrodes from contamination. To produce one pound of chlorine equivalent, typically 3
pounds of salt, 15 gallons of water, and 2.5 kWh of electricity are required. Salt is typically
delivered in 50-pound bags or 2,500 pound “super-sacks.” Super-sacks are the logical choice
given the estimated peak chlorine demand. Based on these requirements and the estimated
chlorine demand, the following equipment would be required:

e One 300 pound per day on-site hypochlorite generation system.

A large part of the annual maintenance allowance goes to periodic replacement of the
electrodes, which is needed about once every five years. On-site sodium hypochlorite
generators are available from Severn Trent (Clor-Tec) and US Filter (OSEC). Assuming the
salt and brine are stored indoors, the building required would be 750 SF.

Costs and Discussion

Capital and operating costs for each of the alternatives were developed based on
constructing a new chlorine room. The annual operation and maintenance (O&M) costs for
these alternatives are based on an annual average chlorine usage seen in the attached Table
6-14. Labor required for the gas system is expected to be greater than purchased sodium
hypochlorite due to frequent cylinder replacement under peak flow conditions. However,
the chemical cost for sodium hypochlorite is much greater than gas. These offsetting labor
and chemical cost differences yield a very similar projection of total annual costs for
operation and maintenance.

6-45



Treatment Plant Analysis

Table 6-14 Capital Costs for Chemical Alternatives

Chlorine Gas Liquid Sodium On-Site
Hypochlorite Generation
MRTP $950,000 $350,000 $700,000
TTP $350,000 $200,000 $300,000

Table 6-15 O&M Costs for Chemical Alternatives

Chlorine Gas Liquid Sodium On-Site
Hypochlorite Generation
MRTP $30,000 $35,000 $50,000
TTP $30,000 $35,000 $50,000

Since it is in liquid form, sodium hypochlorite is preferred from a safety perspective.
However, sodium hypochlorite does not store well and operations will need to be carefully
controlled to prevent chemical storage beyond two months. Chlorine in gas form provides
better long-term storage characteristics, but increases the risk of exposure to City staff and
the public through accidental releases. Based on the safety benefits of sodium hypochlorite,
use of purchased sodium hypochlorite is recommended for both the MRTP and the TTP.

References

Water Treatment Plant Design, 3 ed. American Water Works Association, New York,
McGraw-Hill, 1998.

White, G. C., Handbook of Chlorination and Alternative Disinfectants, 4™ ed., New York, John
Wiley & Sons, Inc., 1999.
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Permit No : MGWPCS-G2000

MONTANA DEPARTMENT OF HEALTH
AND
ENVIRONMENTAIL SCIENCES

GENERAL PERMIT TO DISCHARGE WASTEWATER

FROM POTABLE WATER TREATMENT FACILITIES

UNDER THE MONTANA GROUND WATER POLLUTION CONTROL SYSTEM

In compliance with Section 75-5-101 et_seq.,
16.20.1317, applicants with an anthorization letter for this "Potable Water Treatment Plant

General Discharge Permit" are permitted to discharge wastewater from backwashing of treatment
facility filters and bypass wastewater to ground water in accordance with effluent lmitations,

monitoring requirements, and other conditions set forth hetein.

The permit shall become effective on the date of issnance.

A written authorization Jetter from the Departmient is required before an applicant is aythorized

to discharge under the "Potable Water Treatment Plant General Discharge Permit"

The permit and the authorization to discharge shall expire at midnight, December 1, 1599

FOR THE MONTANA DEPARTMENT OF HEALTH
AND ENVIRONMENTAL SCIENCES

ity [ Lo

John L. Arrigo, Managet
Ground Water Section
Water Quality Division

Dated this 23rd day of November 1994.

MCA, and ARM 16.20.1022, and ARM

u3
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STATEMENT OF BASIS

APPLICANT: General Permit To Discharge Wastéwater From Potable Water
Treatment Plant Facilitics Under The, Montana Ground Water
Poliution Control System (MGWPCS) Permit

PERMIT NUMBER: MGWPCS-G2000

A. Description Of The General Discharge Permit

This MGWPCS Permit will allow a permittee {o discharge wastewater to ground water.
Wastewater will be generated from the backwashing of potable water treatment plant
filters or from bypass of raw water. These wastewaters will be discharged to ground
water via percolation, land application into trenches, irrigation ditches, or sprinkler
systems. The Department will review each application and issue a letter of authorization
when background data, freatment systems, and monitoring requirements have been
established.

The discharged water must be treated fo the limits or meet the limit, at the boundary of
the mixing zone outlined in tbe permit. The permit prohibits the discharge from
degrading ground water.

B. Effluent Limitations and Self-Monitoring Requirements

The permittee is authorized to discharge wastewater during the period specified in the
letter of authorization from the Department. It is anticipated that these wastewaters will
be treated by settling in lagoons or infiltration ponds prior to land application into
trenches, irrigation ditches, or sprinkler systems.

A mixing zone will be established from the petimeter of the lagoon system down into the
top 15 feet of the saturated portion of an unconfined aquifer and 500 feet in the
downgradient direction, from the furthest downgradient side, in accordance with 75-5-
301, (4), MCA. Justifications for establishing the mixing zone are: 1) pollutants of
concern are harmful but not toxic, 2) mixing of discharges with receiving ground water
will likely result in nonsignificant changes in ground water quality in the immediate
vicinity of the lagoou(s), 3) the Departuient believes that complete mixing will occur
within 500 feet, and 4) this js the smallest practicable mixing zone that will result in 2
stnallest practicable effect on water uses.

Discharges shall be limited and monitored by the permittee as specified below:
1. Eifluent Limitations

a Wastewater must be treated by settling prior to land application.

1
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b. Unless the existing quality of the receiving water naturally exceeds
applicable standards cited below, limitations on the quality of the
receiving ground water at the dowpgradient bonndary of the mixing zone

are!

Instaptaneous Maxjimum '(mg/Q
Parameter Existing Sonrces New/Increased Sources
TDS : 500.0 An increase in the
Chloride” 250.0 concentration in the
Aluminum, DIS” 0.75 receiving ground water
Copper, DIS* 1.0, equal to 15% of the
Iron, DIS . 0.3 water quality standard at the
Manganese, DIS 0.05 boundary of the applicable

mixing zone™

* Analysis for these parameters is required if they are used as
treatment additives. Metal analysis must be for total dissolved
metals.

ik When quality of receiving water is greatei' than 40% of the
standard no increase in the quality of receiving water is allowed.

C. The pH shall not be less than 6.0 standard units nor greater than 9.0
standard units.

2. Effluent Limitation Rationale

a. The rationale for establishing the effluent limitations in this general permit
for existing discharges to ground water are based on not exceeding
ground water quality standards beyond limits of mixing zones.

b. The rationale for establishing the effluent limitations in this general permit
for new or increased discharges to ground water are based on not
degrading the quality of ground water.

3. Self-Monitoring Requirements
a. The permiitee shall monitor the discharge as specified below:
Parameter Frequency Sample Type
pH Semi-annually Grab
DS ' Semi-annually Grab
Chloride’ Semi-anmially Grab

Aluminum, DIS® Semi-Annually Grab
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Permit No : MGWPCS-G2000

MONTANA DEPARTMENT OF HEALTH
AND
ENVIRONMENTAIL SCIENCES
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ity [ Lo
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STATEMENT OF BASIS

APPLICANT: General Permit To Discharge Wastéwater From Potable Water
Treatment Plant Facilitics Under The, Montana Ground Water
Poliution Control System (MGWPCS) Permit

PERMIT NUMBER: MGWPCS-G2000

A. Description Of The General Discharge Permit

This MGWPCS Permit will allow a permittee {o discharge wastewater to ground water.
Wastewater will be generated from the backwashing of potable water treatment plant
filters or from bypass of raw water. These wastewaters will be discharged to ground
water via percolation, land application into trenches, irrigation ditches, or sprinkler
systems. The Department will review each application and issue a letter of authorization
when background data, freatment systems, and monitoring requirements have been
established.

The discharged water must be treated fo the limits or meet the limit, at the boundary of
the mixing zone outlined in tbe permit. The permit prohibits the discharge from
degrading ground water.
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letter of authorization from the Department. It is anticipated that these wastewaters will
be treated by settling in lagoons or infiltration ponds prior to land application into
trenches, irrigation ditches, or sprinkler systems.

A mixing zone will be established from the petimeter of the lagoon system down into the
top 15 feet of the saturated portion of an unconfined aquifer and 500 feet in the
downgradient direction, from the furthest downgradient side, in accordance with 75-5-
301, (4), MCA. Justifications for establishing the mixing zone are: 1) pollutants of
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will likely result in nonsignificant changes in ground water quality in the immediate
vicinity of the lagoou(s), 3) the Departuient believes that complete mixing will occur
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Manganese, DIS 0.05 boundary of the applicable

mixing zone™

* Analysis for these parameters is required if they are used as
treatment additives. Metal analysis must be for total dissolved
metals.

ik When quality of receiving water is greatei' than 40% of the
standard no increase in the quality of receiving water is allowed.
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standard units.

2. Effluent Limitation Rationale

a. The rationale for establishing the effluent limitations in this general permit
for existing discharges to ground water are based on not exceeding
ground water quality standards beyond limits of mixing zones.

b. The rationale for establishing the effluent limitations in this general permit
for new or increased discharges to ground water are based on not
degrading the quality of ground water.

3. Self-Monitoring Requirements
a. The permiitee shall monitor the discharge as specified below:
Parameter Frequency Sample Type
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Chloride’ Semi-anmially Grab

Aluminum, DIS® Semi-Annually Grab
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C.

Copper, DIS” Semi-Annually Grab
Iron, DIS* - Semi-Anmually Grab
Manganese, DIS” Semi-Annually Grab
* Analysis for these parameters is requited if they are used as
- treatment additives. Metal analysis must be for total dissolved
metals.
b.  Samples taken in compliance with the monitoring requirements specified

above shall be taken at the following locations: 1) where wastewater
leaves the water treatment plant aond enters a Jagoon gystem, infiltration
system, or ixrrigation system and 2) from the nearest accessible point after
final treatment but prior to actual discharge to ground water.,

c. The Departipent may require the applicant to install ground water
monitoring wells to reeasure changes in ground water quality.

Determination of Significance

The MGWPCS Permit No. G2000 will allow a permittee to discharge wastewater, from
the backwashing of water treatment facility filters and from bypass of raw water, to
ground water, The wastewater must be discharged in compliance with the stipulations
in the permit and be treated as outlined in the letter of authorization. The permit
prohibits the degradation of ground water beyond the boundary of the mixing zone.

‘The review of the activities allowed under MGWPCS Permit No. (2000 for. significance
was conducted using the criteria from Section 75-5-301 MCA., Although the
determination of significance is ultimately the burden of the developer, the Departinent
has made the following detetmination using the guidelines provided under Section 75-5-
301(5)(e)(i, i, iii,iv), MCA, for determining whether a proposed activity or class of
activities will result in significant changes in water quality for any parameter:

i, Equate significance with the potential for harm to human health or the
envitonment,

Review: The activities allowed unider this general permit are designed to prohibit
degradation of ground water and protect human health. A mixing zone will ot
be grapted if beneficial uses would be impajred by the discharge.
ii. Considers both the quantity and the strength of the pollutant:

Revi.ew: Although the pollutanits of concern are harmfirl they are not toxic or
carcipogenic.  The quantity and strength of the pollutant(s) of concern may
change from case to case and will be evaluated as part of the authorization
process,

{11 Considers the length of time the degradation will occur:

3
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3



@1/31/2685 15:86 4864471521 TENMILE PAGE 14

Review: Degradation may only occur within the mixing zone during thé life of
the facility. The activities allowed under this general permit are designed to
shorten the time degradation will occur by permitting tteatment and contro] of the
pollutant(s).

iv.  Consjders the character of the pollutant so that greater significance is associated
with carcinogens and toxins that bioaccumulate or biomagnify and lesser
significance is associated with substances that are less harmful or less persistent;

Review: The pollutant(s) of concern are harmful but they are nof toxic or
carcinogenic. Concentration Ievels will be reduced through treatment by settling,
attepuation in the unsaturated zone and dilution with ground water in mixing
Zone.

CONCLUSION: Changes in water quality resulting from discharge of treated wastewater in
accordapce with effluent limitatiops in this permit, is determined to be nonsignificant.
Wastewater quality improves with treatment in a lagoon system or through land application and
percolation through the unsaturated zone. Mixing of discharged water with receiving ground
water will likely result in nonsignificant changes in ground water quality in the immediate
vicinity of the lagoon(s).

Prepared by: Carolyn V. DeMartino, Tune 1994
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DEPAR_TMENT OF HEALTH AND ENVIRONMENTAL SCIENCES
Cogswell Building, Helena, Montana 59620
‘ (406)444.-3948

ENVIRONMENTAL ASSESSMENT (EA)
Division/Burean: Water Quality Division
Project or Application: Potable Water Treatment Plant General Discharge Permit

Description of Project: This permit will authorize a petmittee to discharge treated
wastewater t0 ground waier., Wastewater will be generated from the backwashing of water
treatment plant filters or from bypass of raw water. These wastewaters will receive
treatment by settling in lagoons ot infiltiation ponds prior to land application into trenches,
irrigation djtches, or sprinkler systems. A mixiog zone will be established from the
perimeter of the lagoon system down into the top 15 feet of the safurated portion of an
unconfined aquifer and 500 feet in the downgradient direction, from the furthest
downgradient side, in accordance with 75-5-301, (4), MCA. Limitations will be based on
the nondegradation portion of the Montana Water Quality Act (75-5-303 MCA). The
parameters of concern potentially include; TDS, chloride, aluminum, copper, iron, and
manganese. An inctease of 15 percent of the standard will be allowed as long as beneficial
uses of ground water are not impaired.

Benefits and Purpose of Proposal: This permit will allow authorization to be issued for
discharges resulting from backwashing treatment plant filters and water that bypasses the
tréatment plant and enters a lagoon system. Permit authorization can be issued without
requiring a 30 day public notice. A General Permit is allowed since discharges from such
facilities are similar.

Description and analysis of reasonable alternatives whenpever alternatives are reasonably
available and prudent to consider: Treated wastewater can be bepeficially reused by land
application. systems.

A listing and appropriate evaluation of mitigation, stipulations and other controls
enforceable by the agency or another government agency: MGWPCS Permit Emitations,
Water Quality Standards, Nondegradation portion of the Montana Water Quality Act, Clean
Water Act. '

Recommendation: Approval with stipulations.

If an EIS is needed, and if appropriate, cxplain the reasons for preparing the EA: Nope
If an EIS is not required, explain why the EA is an appropriate level of analysis:
Adverse impacts should not occur from this type of discharge. Alithough pollutants of
concern are harmful they are not toxic. Permit limits will be mer because: 1) wastewater
will receive treatment in 2 lagoon system of through land application, 2) wastewater will
Tecelve treatment as it percolates through the unsatrated zone, and 3) mixing of discharges

1
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with receiving ground water will likely result in nonsignificant changes in ground water
quality in the immediate vicinity of the Jagoon(s), 4) the Department believes that complete
mixing will occur within 500 feet, and 5) this is the smallest practicable mixing zone that
will result in a smallest practlcable effect on water uses.

Other groups or agencies contacted or which may have overlapping jurisdiction: None
Individuals or groups contributing to this EA: Water Quality Division personnel

POTENTIAL IMPACTS, ON PHYSICAL ENVIRONMEN T

Major Moderate Minor None Unkmown Attt Pages
1. Terrestrial and aquatic life and habits 1 X
2. Water quality, quantity, and distribution 2. . _ X
3 Geology and soil quality, stmbility, rad moistrs 3 x
4. Vegetation caver, quantity, aud quality 4. . X
5. Aestheties S %
6. Alf quality 6. X
1. Unique endangered, fragile, or timited envitonmental resourca 7. x
8. Dempands on _cnvimnmeﬁtal esource of water, alt, and cnergy 8. x
9. Historical and archacological sites 8. ‘ b1

Cumulative and Secandary Impacts: Nome

POTENTIAL IMPACTS ON HUMAN ENVIRONMENT

Major Moderate Minor Nane Utikpown ~ Alt Pages
i Social struetores and more L] X
2. Cultural uriqueness and diversity 2. X
3. Locel and stale tax base nnd tax ravenye 3 T x
4. Agricultaral or industrial productioﬁ 4, x
5. Human health 5 X
6. Access to and quality of recreational and wilderness activities 6. x
7. Quantity and distitbution of cmploytnent 7 %
8.  Distribution of population 8 X i
9. Demandz for governmental services 8 - i x
10, Industrial and commerstl activity 19, X
11, Locally adopted environmenta! plans and goals 1. | X

Cummlative and secondary impusts: None

EA prapared hy: Carelyn V. DoMatting Date: June 1994
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DEPARTMENT OF ENVIRONMENTAL QUALITY

WATER QUALITY DIVISION ‘
> COGSWELL BUILDING
== MARC RACICOT, GDVERNOR 1400 BROADWAY
e — SIATE OF VONTANA
At
(406)444-2406 PO BOX 200901
FAX (406) 4441374 HELENA, MONTANA, 59620-0901

January 16, 1996

Leonard Willett

City Of Helena Ten-Mile
Water Treatrnent Plant

1115 Rimini Road

Helena, MT 59601

RE: Ten-Mile Water Treatment Plant Montana Ground Water Pollution Control System
Permit G-2001/ Montana Ground Water Poltution Control Systemn General Permit G-2000

Dear Mr. Willett;

Please thank Jim Ientz for sending another copy of the September 1995, monitoring results for
“Ten-Mile Wates Treatment Plant Montapa Ground Water Pollution Control Systern Permit
G-2001. During review of these analytica] results I noted that the water satples had been
analyzed for magnesium instead of manganese. Not analyzing the water samples for manganese,
in accordance with the General Permit To Discharge Wastewater From Potable Water Treatment
Facilities - MGWPCS Permit 2000, is a violation. In the future, please have whoever collects
the water satuples for the semi-annual monitoring and submits them to the laboratory for analysis
reread Section B "Effluent Limitations and Monitoring Requirements” of the permit.

Enclosed with this letter is a modified Page 6 of 9 for MGWPCS General Permit 2000. The
address has been changed to reflect the new department name. Please insert the modified page
into your copy of the general permit. Analytical results should be sent Attention: John Arrigo,
If you have any questions please contact me at 444-5343. '

Sincerely,

) - .
Crzz;'?fac;?(ﬂ V. ;Dc [M‘.:w T
Carolyn V. DeMartino
Water Quality Specialist
Water Quality Division,
CD/612

Enclosure

AN EQUAL OPPORTUNITY EMPLOYER
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Page 6.0f 9
Permit No.:

PO Box 200901
Helena, Montana 59620-0901
Phone: (406) 444-2406

TEST PROCEDURES

Unless otherwise stated, test procedures for the analysis of pollutants shall conform to

regulations published in, or subsequent revisions to, Part 136, Title 40 of the Code of

Federal Regulations. Sample collection and preservation shall be in accordance with
EPA methods. (The Depattment’s Treatment and Preservation Guide should be consulted
for acceptable sample collection and preservation technigues.) |

RECORDING OF RESULTS

For each measurement or sample taken pursuant to the requirements of this permit, the
permittee shall record the followity information:

L Description of sampling site (Township, Range, Section 1/4 Section, and Site
Name or street address), date, and time of sampling;

2. The dates the avalyses were performed:

3. The ﬁcrson(s) or laboratory who performed the analyses;

4. The analytical technigues or methods used: and

5. The resuits of all required analyses, and copies of laberatory analytical reports,

ADDITIONAL MONITORING BY PERMITTEE

If the permittee monitors any pollutant at the location(s) designated herein mofe
frequently than required by this permit, using approved analytical methods as specified
above, the results of such mouvitoring shall be included in the monitoring teport, Such
increased frequency shall also be indicated.

RECORDS RETENTION

All records and information resulting from the monitoting activities required by this
permit, including all records of analyses performed and calibtation and mMaintenance of

mstrumentation and recordings fiom continuous monitoring instrumentation, shall be
retained for a minimum of three (3) years, or longer if requested by the Department.
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Montana Department of

FEnvironmentar, Quariry I

P.O. Box 260901 « Halena, M 596200901 « (406) 444-2544 » Website: www.deq.state.mt.us

Januvary 31, 2002

Jack L., Williams

City of Helena-Ten Mile Treatment Plant
1115 Rimini Road

Helena, MT 59601

RE: Montana Ground Water Pollution Control System Discharge Permit MGWPCSG-2001

Dear Mr. Williams:

The Department of Environmental Quality received your analytical data submitted August 13, 2001
concerning monitering of the potable wastewater effluent at the Ten Mile Water Treatment Plant, The
City of Helena is authorized under a MGWPC General Discharge Permit, regulating discharges to ground

watet.

The City of Helena’s authorization under the ground water discharge permit MGWPCSG-2001 expired
December 1, 1999, The Department has yet to receive your application for permit renewal. The City of
Helena’s MGWPCSG-2001 was administratively extended awaiting submittal of the required application
information and fee, Failure to submit your application for renewal may result in a violation of the
Montana Water Quality Act.

I have enclosed an application form; a copy of the Administrative Rules of Montana (ARM) 17.30.1023,
specifying the application requirements for renewal of MGWPCSG-2001 permit; and a copy of permit fee
rules [ARM 17.30.201] valid until February 15, 2002. Application submitted afier February 15, 2002 are
required to submit an application fée of $700 ‘

Please complete the application and remit the required application fee of $250 by Februaty 15, 2001 (or
$700 after February 15, 2002) by March 1, 2002. If you have any questiong or require assistance, pleage
contact me at (406) 444-1454.

Sﬁ}p/ezely%
FHont [

Kari S. Smith

Water Quality Specialist

Water Quality Discharge Pertit Section
E-mail karsmith@state.mt,us

Fax (406) 444-1374 Phone (406)444-1454

Enclosires

Centrolized Scrviess Divisinn » Enforecment Divislon » Parmiiting £ CompHance Division » Planning, Prevention & Asslstnnce Division » Remcdintion Divixion
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APPLICATION NUMBER

DATE RECEIVED i

.

Yeur Month Day

MONTANA GROUND WATER POLLUTION CONTROL SYSTEM
APPLICATION FOR PERMIT

RETURN TO: Department of Envitonmenta] Quality
Water Protection Buregy
Metcalf Building -

PO Box 200901
Helepa MT 39620-090]1 Questions? Call {406) 444-3080
1 Name, address and telephone number of the individual or company which will have responsibility

for the operation:

A Name; £;gj?g ?_,M/_ﬁ__f_[__ﬂf_//{f Z‘ drafe p 7 /)/ﬂw’f

B. Mailing Address

(1) Street Address:__/ / S / _{"_/ﬁ'ﬁ!’? / L&/ e
(2) CIU:-MM‘____.._..._..T G)  Ste:_H7 . .

@ zip S Fbpy ©) Telephone Number. /7 - ;522 .

2. Give the exact location of the proposed operation
: f
A Quarter:___ - fi —— B Section:__ g 5/_ """""" C. Towpship:__,/ 4 ,ﬁ .
D Range: *5_/0/ —0- B Coumy; 2,/ ol o v C(ar/ﬁ

3, Check any of the foIIowmg c;rcunutances which nay apply to your operation,,

A, Lincd retentiog pond containing waste of process chemicaly 0
B. Unhned retention pond containing waste or process chemicals | E( |
C. Land appljcation of liquid or solid waste E*:’T/
D, Stock pile of potential Polluting material on jand 1
E‘ Other (description)____,_____ __________ — _ ———
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4. Describe the general namure of the waste br process chemicals to be maintained on the site.

/4/5{197-544/#27 .db.é)).;rﬂf \J’I/..a%yﬁ-« ‘ -

5. The operation is expected 1o begin on or about fsz_ 4 i (2 ? Za
Mbnth Day Year

6. Briefly list any other agencies that will be reviewing this operation.

7. Provide a sketch map, if appropiiate, and brief description of your proposed operation,

y 9 -
/(JJ‘J??A S F_ T 4{!} syl La 426 cz/- o M{*”%‘z&- i Faroag
;’;fa’ 27 /;J 21 /fdz_}gﬁ « ayta/

{ certify under penalty of law that { personally evamined and am familiar with the information submitted in
the aitached document; and based on my inquiry of those individyals immediately responsible for obtaining
the information, I believe the submiszed informarion is irue, accurare and complete. I am aware that there
are significant penalsies for subniining false information, including the possibility of fine and imprisonment.

R)J«/& o [{/j //G,ZJM-_Q;W-——_— __é’,géigﬁ /ﬁ? fw”’ wﬂ

Printed Narme of Person Signing Title ,,_”5‘?,7,:9// V721
a
L lon W o
Date Application Signed Signature of Applicant el

Section 75-5-633 provides that any person who knowingly makes a false statement, xepresentation, of certification on
this application shall, upont conviction, be subject to a fine of ot more thag §10,000'or by imprisonment for not more
than six (6) months, or both,

DEQ estimates processing time for this application to be 180 days.
(Only 30 days for general permits.)
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| Unit Price Total
- Description Quantity] - Unit | ($funit) [ (8) o
Building 1714 SF $ 200 % 342,720
Concrete Walls 271 CY $ 550 1 % 149,188
Concrete Trough Slab 19 CcY $ 650 | § 12,285
Concrete Top Slab 63 CY 3 650 (% 40,950
Concrete Bottom Siab 63 CY 3 450 | § 28,350
Equipment 1 LS $ 1,312,500 | % 1,312,500
Installation of Equipment (50%) 1 LS $ 6562503 656,250
Electrical and Instrumentation (35%) 1 LS $ 660,000 3% 660,000
HVAC (10%) 1 LS $ 189,000 1| % 189,000
Piping and Vaives (20%) 1 LS $ 37700035 377,000
Demolition {(10%) 1 LS $ 18859895 188,599
Subtotal $ 3,956,842
Engineering 15%]| § 593,526
Contingencies 30%| $ 1,187,053
Total Estimated Construction Cost $ 5,737,421

O&M Costs
:.-._I_Jniti_Pri_c_e_- :

S0 Description” . |Quantity| Uit [ (S/unit) |
Electrical Power 421 741 kw-hrs | $ 005 % 21,087
Sand Replacement 57,920 Ib $ 014 1% 8,109
Labor 520 Hr $ 200013 10,400

Total Estimated O&M Cosis $ 39,596

Total Estimated 20-Year PW Costs

$6,126,179




DAF Cost Estimate

S T S | UnitPrice |- Total - -

L N Deseription Quantity [ Unit | : ($/unit) o
New Concrete Walls 490 CY 3 550 | $ 269,487
Concrete Top Slab 156 CcY $ 600 | $ 93,870
New Concrete Floor 214 CcY 3 500 (3% 107,100
Equipment 1 LS $ 9187501 % 918,750
Installation of Equipment (50%) 1 LS $ 459,375| 3 458 375
Electrical and Instrumentation (35%) 1 LS $ 4700018 417,000
HVAC (10%) 1 LS $ 139,000 % 139,000
Piping and Valves (20%) 1 LS $ 278,000| 35 278,000
Demolition (10%) 1 LS § 138,921]% 138,921
Subtotal $ 2,821,503
Engineering 15%1 $ 423,225

Contingencies 30%; $ 846,451
Total Estimated Construction Cost $ 4,091,179

O&M Costs
i : Unit Price:|/. ' Total

T Description “I'Quantity | Unit o|  (Sfanit)- [+ (§)

Electrical Power 581,491 kw-hrs | $ 0.05]|% 29,07
Labor 520 Hr 3 2000 | $ 10,400

Total Estimated O&M Costs $ 39,475 |

Total Estimated 20-Year PW Costs

4,478,746




Plate Settler Cost Estimate

SRR SR I ' Unit Price | Total = -
Description Quantity |~ Unit ($/unit) | (9)

Filocculation and Rapid Mix Building 473 SF $ 2001 % 94,500

Building Addition for Cover 1820 SF $ 200 | $ 364,000

Installed Concrete 542 cY $ 850 | % 297 990

Floc and Rapid Mix Concrete 176 cY $ 55018 96,619

Equipment 1 LS $ 659,400 | 659,400

Floccuiation and Rapid Mix Equipment 1 LS $ 105,000 | 105,000

Instailation of Equipment (50%) 1 LS $ 3822000189 382,200

Electrical and Instrumentation (35%) 1 LS 5 566,000 | $ 566,000

HVAC (10%) 1 LS 3 162,000 | § 162,000

Piping and Valves (20%) 1 LS $ 3240001 % 324,000

Demolition {10%) 1 LS $ 161,751 | $ 161,751

Subtotal $ 3,213,460

Engineering 15%)| $ 482,019

Contingencies 30%| $ 964,038

Total Estimated Construction Cost 5 4,659,517

O&M Costs
o b e o | Unit Price o Total

JUE e Deseription” - Ui |'Quantity | - Unit | o ($fumif) ] (§)

Electrical Power 575101 | kw-hrs |5 0.05]% 28,755

Labor : 520 Hr % 2000 % 10,400
—___Total Estimated O&M Costs $ 39,155 |

Total Estimated 20-Year PW Costs $5,043,947
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UVIH202 - Taste and Odor Only

L I IR RTE ST AT LS Unit_'P'rice' L TOta] o
O Deseription Quantity| -~ Unit | $/mmity | ($)
Equipment 1 EA $ 538000|% 538,000
Installation and Equipment (50%) 1 LS $ 260,000]% 269,000
Electrical and Instrumentation (35%) 1 LS $ 188,300 3% 188,300
Piping and Valves (10%) 1 LS $ 53800]|8%5 53,800
Subtotal ] 1,049,100
Engineering 15%; 157,365
Contingencies 30%| 3 314,730
Total Estimated Construction Cost $ 1,521,195
O&M Costs for UV/H202 Taste and Odor Only
. . : UnitPl"ice ______
i, i '.‘-.;.::3.}:-.;::5_Dé50[‘ipﬁ0ﬂ B ?"::35‘:; Quantity :';'; Unit B IR ($[ul]it)
Electrical Power - kw-hrs - $
h202 - Ib - $
Labor 100 Hr $ 20.00 | 3% 2,000
Lamp Replacement $ 6,000
Total Estimated O&M Costs $ 54,000
20-Year Present Worth of O&M $ 530,180
Total 20-Year Present Worth $ 2,100,000




Powder Activated Carbon (PAC) - Taste and Odor

Ve R T e T oo e U Unit Price o Total o -
: Description .. |Quantity| “Unit | (S/anit) - SRR ) Rt
PAC 1 LS $ 1,000,000 % 1,000,000
Installation and Equipment (50%) 0 LS $ 500000193 -
Electrical and Instrumentation (35%) 0 LS $ 300,000]% -
HVAC (10%) 0 LS 3 100,000 { & -
Piping and Vaives (20%) 0 LS $ 200,000(8%$ -
Demoalition {10%) 0 LS 3 100,000 | $ -
Subtotal 3 1,000,000
Engineering 15%| $ 150,000
Contingencies 30%| $ 300,000.00
Total Estimated Construction Cost $ 1,450,000

O&M Costs

R | R o E:'3: UnitPrice D TOta!

""" . Deseription U -($/unif) . ($) =
Electrical Power $ 00519 -
PAC 3 050 | $ 39,573
Labor $ 2000 $ 2,000

Total_Estimated O&M Costs $ 41,573
20-Year Present \_North of O&M $ 408,173
Total 20-Year Present Worth $ 1,900,000




UVI/H202 - Disinfection and Taste and Odor

o T DN (ISCT TIPSR (PR Unit Price | . Total - - =
7 Deseription | Quantity| ~Unit | . ($/umit) |7 ($)
Equipment 1 EA $ 700,000(% 700,000
Building 350 SF $ 200 [ $ 70,000
Installation and Equipment (50%) 1 LS $ 350,000(% 350,000
Electrical and Instrumentation (35%) 1 LS $ 269500 (% 269,500
HVAC (10%) 1 LS $ 77000(% 77,000
Piping and Valves (20%) 1 LS $ 154000 % 154,000
Demolition {10%) 1 LS $ 77000(8% 77,000
Subtotal $ 1,697,500
Engineering 15%| 254,625
Contingencies 30%|[ $ 508,250
Total Estimated Construction Cost $ 2.461,375

O&M Costs
e [ unitPrice|  Total .
ST S Deseription” ity| Unit | ($/umit) [ - (8)
Electrical Power - kw-hrs - $ 46,000
h2o2 - Ib - $ 27,000
Labor 100 Hr 3 2000 § 2,000
Lamp Replacement $ 6,000
Total Estimated O&M Costs $ 81,000
20-Year Present Worth of O&M [ 795,270
Total 20-Year Present Worth $ 3,300,000




PAC & Chlorine Dioxide - Disinfection and Taste and Odor

P R N N | UnitPrice | - Total =
ST Deseription . 0 {Quantity| Unit | Gfumit) {0 (§)
Chlorine Dioxide Generator 1 LS $ 100,000 1 % 100,000
PAC 1 LS $ 1,000,000 |% 1,000,000
Installation and Equipment {50%) 1 LS $ 50,000 | $ 50,000
Electrical and Instrumentation (35%) 1 LS $ 35,000 (% 35,000
HVAC (10%) 1 LS 3 10,000 | § 10,000
Piping and Valves (20%) 1 LS $ 20,000 | 3 20,000
Demolition (10%) 1 LS |$  10000[$ 10,000
Subtotal $ 1,225,000
Engineering 15%| $ 183,750
Contingencies 30%| $ 367,500.00
Total Estimated Construction Cost $ 1,776,250

O&M Costs
i | f UnitPrice 1o Total
Ui Deseription 2| Quantity]  Unit | ($fanit) [0 ()
Electrical Power kw-hrs | $ 0.05[ % -
PAC 79,147 Ib 3 05018 39,573
Labor 100 Hr $ 2000 $ 2,000
Chemical for ClO2 $ 20,000.00
Total Estimated O&M Costs $ 61,573
20-Year Present !Vorth of O&M $ 604,536
Total 20-Year Present Worth $ 2,400,000
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UV - Disinfection Only

oo o [ UnitPrice | Total -
ot Deseription 07 | Quantity) Unit | (Sfanit) | oo(8)

Equipment 2 EA $ 162,000 % 324,000
Building 350 SF $ 2001 % 70,000
Instaliation and Equipment (50%) 1 LS $ 162,000 % 162,000
Electrical and Instrumentation (35%) 1 LS $ 1182001 % 118,200
HVAG (10%) 1 LS |$ 39400]% 39,400
Piping and Valves (20%) 1 LS $ 78800|% 78,800
Demolition (10%) 1 LS $ 394001 % 39,400
Subtotal $ 831,800
Engineering 15%]| $ 124,770
Contingencies 30%| $ 249,540
Total Estimated Construction Cost $ 1,206,110

O&M Costs
fir e S ERE | Unit Price; Total .. -

L Description 4 Quantity| - Unit: |- ($humit): [ (§)

Electrical Power - kw-hrs - 5 22,000
Labor 100 Hr $ 2000 | 9% 2,000
Lamp Replacement $ 3,000
Total Estimated O&M Costs $ 27,000
20-Year Present Worth of O&M $ 265,090
Total 20-Year Present Worth $ 1,500,000
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Pulel) <
Minor Industrial

No Bio-monitoring
Parmit No.: MT-0000949

HONTANA. DEPARTMENT OF HEALTH"
AND
ENVIRONMENTAL SCTIENCES

AUTHORIZATTON TO DISCHARGE UNDER THE
HQEH&HLJKE&MIAELJE@QH&BEE.ELIEIH&IIQHW$1£IEH

In compliance with Sectien 75-5-101 8L gag., MCA, and ARM 15.20.1301 BL geq., and
16,20.601 et geq,,
Helena Municipal Wataer Treacmung Plant

316 North Park Avenue
Helena, Montana 459523

is authorized to discharge from Missouri Rivar Water Treatmant Plant

to receiving waters pamed Prickly Peax Creck,

in aecordanca with discharge peiat(s), effluent limitatlions, monitoring requiremants
and ather ' conditiona get forsh harein, Authorigarion for digcharge {s limitad to those
outfalls apecifiaglly listed in the permit,

This permit shall bucome sffectiva oh the date of fssvance,

This permit apd the Authorization to discharpe shall sxpire at midnight,
Septembar 30 , lugg,

FOR THE MONTANA DEPARTMENT OF HEALTH
AND ENVIRONMENTAL SQIENCES

“gzllﬁﬁx ag;zszf?ﬁffzﬁg’\ ;4!
Frederfek C, Shewmsan, P, E, AN
Supexviror, Permits Sectinn

Water Quality Bureau
Envirenmental Sofences Mvision

Dated thig lae day of Novembsr 1991
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Permit No.: MT-0000949

1. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

A,  Dofin{vions.

1. The "30-day {and monthly) average,” other than for fosal coliform
bactaria, ia the arithmecic average of all zamples collected during a
consecutive 30-day period or calendar month, whichever is applicahls,
Ceometric meanz ghall bs caleulated for facal coliform bacteria, The
calendar month shall be used for putposes of raporting self-menitering

data on dischurge monitoring report forms.

2. "Bypags" weany the intentional diversion of wasts gtreams from any
portion of a treatment facility.

3. "Daily Maximum" ("Daily Max.") 1g tha maximmm value allowable in Aoy
singls sample or Instantansous mearurement.

4.  “Department” means tha Montana Department of Health and Environmental
Seiences,

L
3. A "grab® gample, for monizoring requirements, is defined ag a singla "dip
and take" sample collected at a tapresentativa point in the discharge

rtroam,

6. An "instentanaous” measucament, Ffor monitox ing requirements, is defined
&% a cingle reading, observation, or measurement.

7. "Bevere property damage® means subgtantial phyeival damage to property,
damage to tha treatment facilities which causas them €& become
Inoperable, or substantial snd permanent losz of natural regources which
cAn reasonably be expectad te nsour in the absence of a bypass. Savere
Property damage does not mean economic loss cauned by delays in
praduction, :

8. ™Ipset" means an axceptional incident In which thera {s unintentional and
tamporaxy noncomplfance with technology-based permit effluent limitatione
because of Factors beyond the raasonahle control of the permittes. An
upset: does not Include noncompliarice ta the extent eaugad by operational
error, improperly designed treatment: facilq{tiex, iradequste treatment
Faeilities, lack of preventive matntenanece, or careless or Improper
operatior,

B. mmm_nf_mmm.@m

The authorization to digeharge previded under thism periit is limited to thosa
outfalls gpecifically designatad balow as discharge locations. Dischargea at any
lecation not sutharized under an MPDES permit s o violation of the Montana Water
Quality Act and could subject the person(s) regponaibls for such dischargs to
Penalties under the act. Knowingly discharging from an unauthoxized location or
failing to Lepart an unauthorized discharge within a ressonsble time from firse
learning of gn unauthorized discharge could subject euch person to criminal
peraleiex as provided under Section 73-5632 of the Montana Water Quality Act.
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Cutfall
Bezlal Bugber = Descriprion of Diacharge Paint

001 Dischargs f¥om potable water supply traatment plant. Sampling
shall be parformad at the traatment lagoon discharge and prior

- to entering Prickly Pear Creek

MMMMMM:MMMM
1. Effluent Limirations

(a) Effective immediately and lasting through September 30, 1296, the
Yuality of effluent discharged by the facility shall, &a a minimum, meet the

Limitatione ag sat forth helovw:

30-bay a/ Daily
Effluens Charasteriatics Average. HeX i,
TSS, mg/l 30 L5
Tatal Dissolved Aluminum mg/1 1.0 1.5

The Tota) Reaidual Chloripe concentzation ghall not excesd 0,019 mg/l in &ny grab
samplo,

The pH{ sball not be less than 6.5 standard unlis nor greater thap 9.5 mrandard unite
and shall be monirtored seml-annually by grab sample.

Thera shall be no discharge of floating solids or visible foam in other than tracs
amounts, ‘

2, Self-Monitoring Requirements
(2) Vasvewatsr Diacharge Monitering
As a minimum, upon the effective date of this permit, the follawing
congtitusnts shall be monitored ap the frequency end with the type of

the entiva monitoring period, it shall be stated on the Dixcharga Monitoring
Report Form (EPA Mo. 3320-1) that no discharge or overflow occurred,

Effluent Charactepistie Frequenoy Sample Typa g/

Flow '
Honthl Instantaneous
Total Dissolved Aluminum Monthlg Grab
Total Suspended Solids Menthly Gxah
Total Resfdual Chlorine Daily Grab
pH Monthiy Grab

Turbidicy ' Monthly trab
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HONITORING, RECORDING AND REPORTING REQUIKEMENTS

Bamples taken in compliance with the mondtvxing

ragquirements ‘entablished under Part T shall be gollected from the effluent
stream prioxr to discharge into the receiving waters, Samples and measurements
uhall ba representative of the volume and natuge of the menitored discharge,

Monltoring Procedures. Menltoring must be conducted secoxding to test
procedures approved under Patt 136, Titla 40 of the Coda vf Federal
Ragulations, unless other tect procedures have been apocified In this permit,

All flow-measuring and flow-recording devices uged in obtalning data submitted
In melf-monitering reports must indicate values within 10 percent of the

actun] flow heing measured.

: - The Montana Water Quality Act provider thar any
pexson who fzlsifies, tampers with, or knowingly renders Inaceurate, any
monitoring device or method required to be maintained wnder thig permit shall,
upon comviation, b punished by & fine of net more than §10,000, or by
inprisonment for net more than mix montha, or by hoth,

. tz. If no digcharge caeurs for am entire yaax,
A yearly report shall ba submitted om a Discharge Monitoring Report Form (EPA
No. 3320-1). 1If a discharge occura duxing any quarter of a year, the
permitter iz raquired to submit a quarterly report for the quartmy Iln whick
the dischaxge ocourred. The yearly or quacterly reports shall be postmarked
no later than the 28th day of the menth following the completad raporting
period, Lagible coples of these, and all other reporta required herein, shail
be migned and sertified in accordance with the _{ree

:» and submitted to the Departmant at tha following uddresnag:

Montana Department of Health and Environments) Scisnces
Vater Quality Burasu '
Cogawell Building, Room A-206
Healens, Montana 59620-0909
FPhona: (406) 4447406

Reports of complianca or nencompliance with, or any
progress reports on interim and £inal requirements nontalned in any Complianca
Schedule of this permit shall be submitted no latar than 14 days following
tach schadule dare.

Ltag, 1f the pesmitres monitors any
pollutant meore frequently than requirsd by thix permir, using approvad
analytical methods ax spacified in this parmit, the reaulty of this moﬁi.cczing
shall ba included in tha calenlation and reporting of the data submitted in
;2;1 Di:eémrga Monitering Report. Sueh incressed frequency shall alsa be

catad,
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MONITORING, RECORDING AND REPORTING REQUIREMENTS

.Eﬂﬁ:ﬂﬂgngaiixg_ggmnlinkt Samples taken in complisuce with the menitoring
requirements eatablished under Part I shall be collected from the effluent

Samples and measutementas

Btream prior to discharge inte ¢he recefving waters. .
the monitored discharge.

shall he representative of the Zolume and nature of

Menltoring Progedures. Mo
proceduras approved umgle
Ragulations, unless orha
All flow-messuring snd £l
in melf-monitoring
fotual flow being me

ring must be conductad apcording to tast
art 136, Title 40 of the Code of Faderal
est procedures have been apacified in this permit,
geording davices used in obtaining data submitted
ugt indirate values within 10 percent of the

DE. The Montapa Water Quality Act provides that anmy
fwa, tampers with, or knowingly renders inaccurate, amy
monitoring devige'wr method required to be maintained under thix permit shall,
upon convictiénN be punished by a f£ine of npot more than $10,000, or by
{mprinotmeny™fpr not more than six monthe, ox by beth,

pa “who -ﬁls

of Mon 1 sulta., Effluent monitoring resulta sbtained during
the previous month(s) shall be summarizsd for aach month snd reported on a
Discharge Monitoring Report: Form (EPA No, 3320-1), postmarked no later than
the 28th day of the month following tha completed reparting peried. If no
discharge occurs during the reporting peried, "no discharge® shall be
Teportad, Lagible coples of these, and all othexr reports required harein,

shall be signed and certified in accordames with the Signatery Requirements
155;,2;;;_121, and submitcted to the Department at the following addresges:

Montana Department of Heslth and Enviroomental Scisnces
Water Quality Buraauy
Cogswall Building, Room A-206
Helens, Montana 59420-0909
Phone; (406) 4b44-2406

: ¢ dules. Reports of compliance oy nonoompliance with, or any
PEOgrass reports on Interim and final requirements containad in any Compliance
Schadule of this permit shall be submittsd no later thay 16 days following
each schadule data, |

__Monigor ~the FPepmittee. IFf the permittes monitors any
pellutant more fraquently than requited by this permic, uaing approved
analytical methods as Specified In this parmit, tha results of this monitoring
shall be {ncluded in the calculstion and raporting of the data submittad {n
;:::1 f;és:;\arge Monitoring Report. Such inereased frequency shall alzo be
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G.  Regords Coptents. Records of wenitoring Informstion shall include;

1. The date, exaet place, znd time of sampling or measurements;

2.  The inltfals or name(s) of the individual(s) who performad the sampling

oY MaksurmmAntE;
3. The date(n) analysag were pexformad;

4. The tima analyeeg was initiated;

. 'The inftialx or uame(s) of individual(s) who performed the analyses;

6. References and written procedures, when availabla, for the analyricel
techniques or methods usged; and,

7. The resultz of such analyses, Imeluding the bench sheets, instrumens -
readouts, computer disks ar tapas, ete., used to determine thesa resyults.

H, n 6f Records, 'The patmittms shall wetain records of all monitoring
information, ineluding all calibrationm and maintenancs records and all
original strip chare tecorditips for continucus monltoring instrumentation,
coples of all reports required by thig permit, and records of all daty used to
complete the spplication for thig permit, for a period of at least three Yyears
from the date of the sample, measurement, report or gpplication. This perlod
may be extanded by tequast of the Department at any time. Data ¢ollectad on
®ite, coples of Discharga Monitoring Reports, and 2 copy of this MPDES permit:
Tust be maintained on site during tha duratfen of activity at the permitted

ocation,

I MWMMMMerm.

1. The permitree shall reporr any moticomplianca which may seriously endanger
health or the environment as soen a5 pogaible, but 1o later than twenty-
four (24) hours from the time the permitree first bmeame aware nf the
¢irsumstances, Tha report ghall be mede to the Water Quality Bureau at
{406) 444-2406, '

2.  Tha following vecurrences of noncompliance ghall be roported by telephone
to the Vater Quality Bureau at (406) 44472406 by the first worlday (8:00
2:M. -~ 4:30 p.m, Mountain Tfma) following the day the permittes becams

a. Ay unanticipated bypass which sgceeds any effluent limitation in
the permic (See Farr LI1.G.. Bypees X

b.  Any upset which exceads any effluent Limfration in the permit {Sae
ong.}; or,

¢, Violation of a maximm daily digchar
ga limitation for of rhe
pollutantas linted in the permit to ha reported within 24siiuza.
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3. A written submission shall alse be provided within five days of the time
that the permittee becomes awars of the circumstances. The wricten

submiawion ghall contain:
8. A description of tha noncompliance and its cause;
b. The pericd of noncompliance, including axact datax and timax;

The ertimated time noncompliance i expected to continue Lf it has
not been corvegted; and,

<.

d, Steps taken or plammed to raduce, elimi{nate, and prevent

reoscurrence of the moncompliance,

4.  The Department may walva the written report op a case-by-case bagia if
the oral report has been receivad within 24 hours by the Water Quality

Bureau, by phone, (406) 4442406,
3. Reports shall be submitted to the addrezses in Paxt I1.D., Egnn:;inz.gﬂ
Henitoring Results,

0 a Instances of nnncﬁmplianee not required to he
Teportad within 24 hours shall be repotted at the time rhat monitoring reports
for Part II.D. are submitted, The reporte shall contain the information

listed in Pare IT.I.3.

Entry. The pexmittee ghall aliow the head of the Depaxtment or
the Regional Adminisvrater, or authorized Tepresentative thereof, wpon the
pragentation of ersdantlals and other documents as may be required by law, ro;

1.  Enter upon tha parpittee’n premises whers = ragulated faciliey or
‘activity i3 located or conducted, or whera Yecords must be kept under the

conditions of this permit;

2.  Have acceax %y and €opy, at Yeasonable ecimes, any xecords that supt ba
kapt under the condiriong of this permic:

3. Inspect at reasonghle timas any Facilitiag, #quipmant (including
monitoring and control equipment), practices, or operations regulated or
requirad under thiz petmit; and,

4.  Sample or momitor at reasonable timea, for the purpose of amsuring parmit
¢ompliance, any substances Or parameters at apy location,

PART 111

* COMPLIANCE RESPONSIBILITLES

EY to - The parmittee must comply with all vonditions of this permit,
Any permfr noncompliance constitutes a viclation of the Act and iz prounds for
enforcemant action; for permit terminacion, revecarion and rsissusance, or
medlfication; or for denfal of a permit remswal application, The parmittes
shall give the Department advance notice of any plannad changes at the
petmitted faeility or of an activity which may result in peImit noncompliance.
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-Eﬁnnl;ig4_£gg“Einlggigng_gﬁ_lgxmiE_anﬁig;ggau The Montana Water anlicy Act
provides that any persen who viclates s permit condition of the Act is aubjsct
to a ecivil penalty not to axceed §10,000 per day of such violation, Ay
parson vho willfully or negligently violates permit conditlons of the Aat im
subject to a fine of not more than $50,000 parx day of violarion, er by
imprisonment £og nok more than 2 yasra, of both. Except am provided ig permit
ronditfons on Paxt 111,G., Bypasa of Treatment Facilitfes and '

v Tothing In this pemmic shall be construed to relleve the
permittee of the civil or eriminal penaltiag for nencompliance.

¢

(2] ] -2 letenge. It ghall not be a defense For
4 permictes in an enforcument action that i+ would have been nacesaary to halt
or reduce tha permittsd activity in order to maintain compliance wirh the
condltions of this pexmit,

Duty fo Mitigeta. The permitime shall take 211 ressonsble steps to mIinimize
oI prevent any discharge in violation of thig permit which has s reasonable

likelihood of adversaly affecting human health or the envitomment,

Eroper Qperasion and Maintenance. The permittee shall at all timas propexly

OPerate and wafntain all facilities and gystems of treatment and contrsl (and
related appurtenances) which are Installed oy uged by the permittee to achiave
compliance with the condiriong of thiz parmic, Proper aoperation and
maintenances alxo includes adequate laboratory controls and appropriate quality
aEsurance procedurss. Thig provision requires the operation of back-up or
Aux1lisry facilities or similar gystems which are inatallmd by a permittee
only when the oparation iz nacessary to achieve compliasnce with the conditions
of the permit, Howevar, tha permitree shall operabe, sm a4 minfamm, cne
complete set of aach main line unit treatment pPtocess whether or not thig
Process i neaded to achieve permit effluent compliance.

e v Collected screenings, griv, selids, sludges, or sther
vellutants remaved in the course of tresatment ashall ba huried or dlsporad of
in such a matmer so ax to pravanl any pollutant from entering any waters of
the stats pr freating a health hazard,

Eypazs of Treatment Facilities:

l.  Bypass por #xceeding limitations. The permittee mauy alleow any bypags to
occur which does not sause affluent limivarions to he excoedad, but only
if 1t aluo #a for esfential maintenance to asgure sfficlent operation,
Thesa bypasses are not subject to tha PIovisions of paragraphe 2, and 3,
of this section.

2, Notjice:

4, Anuicipatad bypass. If the pexmittes knows in advance of the need
for a bypass, it shall submit prior notice, if pogsible ar leant 50
days before the date of the bypasg,

b.  Unanticiparea bypass.  The permittes shall submit notfce of an
unanticipated bypass as tmquired undar Parv 17, 1., n
Reporting,
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Prohibition of hypass,

Bypaes is prohibited snd the Department may take enforcement Action

a.
againet a permittee for a bypass, unless:

(1) The bypass was unavoidahle to prevent loms of life, paraonal
Injury, or sevaze property damaga;

(2} Thare were no feaaibla alternatives to the bypass, such as the
use of auxfliary treatment facilities, retention of untreatad
wagtan, or malntenance during normal periods of equipment
downtime, This condition is not satisfied 1f adequate back-up
equipment should have been {ngetalled In the exercise of
Teaponable engineering judgement to prevent a bypase ¥hich
ocourred during normal perieds of equipment downtime or
praventive maintenance; and,

(3) The permittes submitted notices as roguirad under paregraph 2,
of this saction.

B,  Tha Dspartment may spprove an anticipared bypass, after considering
its adverse effacts, 1f che Department determines that 1t will meer

the thres cenditions 1istad above In paragrapb 3.a. of this section,

H, Ypset Condiriona.

1.

Effect of an upset, Ap upset constitutes an affirmative dafense to an
action brought for noncampliance with technology based parmit sEFluent
linftations if the requiremsnts of paragraph 2, of this seckion ara met,
No decermination made during administrative review pf claima that
noncompliance was caused by vpeet, and before an action for
noncompliance, ia final adminigtracive actlon subject to judicial review
(1.e., Permittems will have the oppoxtunity for a judiclal determinacion
on any elaim of upget only in an enforcement action brought fox
noneompl fance with technolugy-baged permit effluent limitations).

Conditions necassary for 4 demonztration of upset. A parmittes who
wlshex to aatablish the affirmative defanse af upsat shall demonstrate,
through properly aigned, contemporaneous operating logs, or other
relevant evidencs that!

&.  An upset wecurred and that tha petmittee can {dentify the causals)
of tha uypsat;

b,  The parmitted fucllity was at the time being properly operated;

¢,  The permittes eubmitted notice of the upsst as yequired under Fant

ILI., Twenty-four Mour clog
mmmmmmﬁﬁ and,

4, The permittes complied with any remedial measures required under

fo Micipate,
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3. Burden of proof. In any enforcmnent proceeding, the permittes sesking %o
establish the occurgence 8f an upset has the burden of proof,

Ea. The permittee ghall couply with effluant standards or
prohibitions established undsr Sastion 307(a) of the Act for toxic pollutancs
within the time provided in the regulations that establish those acandarda or
prohibitions, even if the permit has not yet heer medifiad to incorporate the

requiyemmnt,

pln 5 BOGes. Notification ahall he provided to
the permlittee knows of, or has raeason te balieva;:

*Aad R Discherpe o
Department as sson ag

(-5
the

1.  That any activity has occurred or will occur which wonld vesult in the
dixzcharge, on a routine or fraguent banla, of any toxlo pollutant which
is net limited In the permit, if thar diacharge will exceed the highast

of the following "norification lavalgr:
d4. One hundred microgtams per litear (100 pg/L);

b.  Twe bhundred rmicrograms per Iiter (200 HE/LY for anrolsin and
acrylonitrile; five hundred mierograms per 1liter
{500 ug/1) for 2,4-8initrophenol and for 2-methyl-4, §-
dinitrophenol; and one milligram par liter (1 mg/L) for antimony;

©.  Plve (5) times the maximum concentration valua reportsd for that
pollutant in the permit applicatien In accoxrdance wich 40 oFg
122.21(g)(7): ox, '

4.  The lavel established by the Department in accordanes with 4D CPR
122.44(1).

2. That any activity has occurred or will oecur which would resulr {n any
discharga, on s non-reutsne or infrequent. basis, of a toxie pellutant
which is not limited in the permit, if that discharge will ayesed the
higheat of the following "notification levalg®;

A, Five hundred micrograms pey liter (500 pg/L);

b, One milligram per liter (1 mg/L) for antimony:

¢-  Ten (10) timsg the maxlmyy concentration value reported for that
pollutant In tha permitc application $n arcordance with 40 C¥x
122.20(g) (7); or,

d.  The level astvah)ished by the Department in accordance with 40 CFR
122.44(F),
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GENERAL REQUIREMENTS

a c es. The permittae zhall glve potice to the Department as goon as
poszible of any plannad physical alteratiome or additfons to the permitiad
facility. Notleca is required only when the alteration or addition would
significantly change the patura or increase the quantity of pollutant
discharged. This notification appliea to pollutants which are not subject to

affluent limitations in the permit,

Anﬁigingﬁggwﬂggggmnligngg. The permittee sghall glve advanoe notice te the
Dapartment of any plarmed changes in the permitted facility or activity which

may reault in noncomplianca with permit requirements.

e , ang. This pexmit may be modified, revoked and reissued, or
torminated for cause, The filing of a vequest by the parmittme for a permit
modification, revocation and relasuance, or termination, or a notlfication of
planned changes or wnticfpated noncemplianca, does nor stay any permic

condltiesn,

Ruty to Respply. If the permittee wishes to continue an aotivity regulated by
this permit after the expiration date of this permit, the permirtes must apply
for and obtain s new permit, The application should be submitted at least 180
dayz before the expliratinn date of this parmit,

Erov Ioformation. The permittee xhall furnish to the Depaxtnent:,
within a rsasonable tima, any information which the Depaytment may request to
determine whether cause exists for medifying, reveking and relssuing, or
terminating thia permit, or to detarmine compliance with thia permit. The
permittan shall alse furnish te the Department:, upon requeat, copfez of
records required to be kept by this permit;,

Qther - When the permittee becomes awsre thar it fallad to submit
any relevant facts in a pexmit application, or submitted Incerrsct information
lu a permic application ar any raport to the Department, it shall promptly
submit much facts or infotpation.
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te. All applications, reports or information pubmitted to

the Pepartment shall be signed and cartified,

1,

All pexrmit applicetions shall be #igned an follows;

“i

b,

For a corporation: by a responsible corporate officer;

For & partnership or sols proprictorship: by a general partner ox
the propriator, razpectively:

For a municipality, State, Federal, or other public agenecy: by
elther a principal exsoutive offfcer ox ranking slected official.

All reports required by the permit and uthar Information requasted by the
Department ghall be signed by a parson deacribed above or by a duly
auchorized representative of that person, A person is a duly authorized

repregentative only if:

The authorizatfon 18 made in writing by @ parsen described above and
dubmnireed ro the Depactmant, and,

The authorization specifiend ejther an individual or a positien
having rasponsibility for the overall opezarfon of the ragulated
facility or activity, asuch ag the posltion of plant manager,
opatator of a well or a well $ield, superintendent, peaition of
equivalent responsihility, or an individual or position having
ovarall rezponsibility for environmentsl matters for che company,
(A duly authotized repremsntative may thus be either a mamed
individual or any Individual ocoupying a named position.)

Changes to authorization, If an authorization under paragtaph
IV.€.2. 1s no longer accurate because a diffarant fndividual or
position has responsibility for the overall operation of the
facility, a npew authorizavion satlisfying che ragquirements of
Paragraph I1V.€.2, must be submitted to the Department prior to or
together with any reports, information, or applications to be wigned

by an authorized Tepresentative,
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4. Cartificmtion. Any person signing a doeument under this section shall
maka the following certification:

"1 certify under penalty of law that this document and all
attachimenta were prepared under my direction or supsrvision in
accordanca with a mystem designed to assure that qualified personnel
properly gather and evaluate the information submitted, Bazed on my
fnquixy of the persen or persons who manage the system, or thoss
persons directly xesponsible for gatheriug the iInformation, the
informarion submitved 45, to the beat of my knowledga and balief,
Erug, dccurate, mnd cempleta. T am aware that there are glgnificant
panaltier for submitting £alae Information, ineluding the
poasibility of fine and impylmonment for knewing violations,”

o fication of Repoxts. The Montana Water Quality Aet

provides that any parson who knowingly makes any false gtatament,

tepresentation, er certification in any tecord or other decument submitted oL

Yequired to be maintained undar thia porwit, including monitoring reperta or
raporta of compliance or noncomplisnce shall, upen conviction be punished by
8 flne of not mora than 910,000 per violation, vr by imprisonment for not mora
thau twoe years per violation, or by both. '

Availability of Reporig. Except for data detsrminad to be confidential under
40 CFR Part 2, all repoxvs prepared in accordance with the terma of this
permit ashall be available faox public’ inspection At tha offices of the
Department. As required by the Clean Water Act, permit applications, permits
and effluent data shall nhot be censidared confidential.

g stance ility. Nothing in thim parmit shall be
construed o preclude the institutfen of any lagal action or relieve the
permittee frow any responsibilities, liabilities, or penalties to which the
permitran {a or may be subject under Section 311 of the Ciean Vater Act,

+ The fssuance of this permit doea not cunysy any proparty
rights of any mort, or any exclusive privileges, wor does ft authoriza any
injury te private property or any inveasion of personal rights, nor any
1nfringement of federal, atate or local laws or vegulations,

v »  The proviaions of chis parmit are severable, amd 1f any
provision of this permit, or the application of any provisian of thia parmit
to any circumstanca, iz hald invalid, the application of such proviafon to
:;he;bcirgummtancEa, and the remainder of this permlt, shall not be affected

eraby.
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Transfery. This permit may be automatically transferred to a new parmittus
if:

1. The current permittee notifies the Department at least 30 days in advance
of the proposed transfer date;

2, The notice includes a written agreement betwsen the existing and new
permittees containing a =specific date for transfer of permit
responribility, coverage, and 1iability between tham; and,

3.  The Department does not notify the extating permittes and the propoged
hew parmittee of his or her intent to medify, or rovoke and reissue the
parmit. If this notice ix not recelved, the transfer {sx effective on the
date specified i{n the agreament mentioned in paragraph 2. abova.

Regnener _Provisjon. This permit may be reopemad and wodified {following
proper administrativa procedurss) to imelude the appropriate effluant
limitetions (and compliance gcheduln, if necessary), or other appropriate
requirements {f one or morm of the following events occurs!

1. : The watar quality standsrds of the reamiving
water(x) to which the permlittes discharges are modified in such a manmat
45 to require different effluent Limits tham contained fn this Permit,

2. Hagreload pllosatfon: A wastelosd allocation is developed snd approved

by the Department and/or EPA for incotporation In this permit,

3, ty Ma A tevision to tha current water quality
wanagemenl. plan 1s approved and adopted which nalls for offfsrent
effluent limitations than contained {n this permit.

b (-] : A toxie =tandaxd or prohibition ix estahlished imder
Section 307(a) of the Aet for a toxic pollntant which Ls present in the
digcherge and such standard or prehibition {8 moxe stringent than ANy
Mmitation for much pollutant in this permit, |
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