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Description of the Alternatives

2.0 Description of the Alternatives

Chapter 2.0 contains the descriptions of the alternatives that are being evaluated. Five
alternatives are evaluated in this EIS: No Action Alternative (no pipeline), Boulder Islands North
Alternative, Boulder Islands South Alternative, Las Vegas Bay Alternative, and the Process
Improvements Alternative (no pipeline). The three pipeline alternatives have a common element,
the EI. However, the EI alignment for the Boulder Islands North Alternative is slightly different
than the EI alignment for the Boulder Islands South and Las Vegas Bay alternatives. Therefore,
the designations of EI-Alignment A and EI-Alignment B are used throughout the EIS to describe
the EI portion of the alternatives. The description of impacts resulting from EI-Alignment B is
presented once under the Boulder Islands South Alternative then a reference to that section is
used in the EI impacts discussions for the Las Vegas Bay Alternative. The series of pipelines and
diffusers that would comprise the three pipeline alternatives ensure that the integrity of the
combined effluent would be maintained throughout the pipeline. Therefore, the effluent
discharged from the pipeline would meet the “end of pipe” requirements stipulated in the
treatment facilities’ NPDES permits and any water-quality-based effluent limits imposed by
NDEP at the point of diffusion. The process used to develop the SCOP alternatives and the
alternatives considered but eliminated from further analysis are presented in sections 2.6 and 2.7
of this chapter, respectively.

There are many actions occurring in the vicinity of the Las Vegas Wash and Lake Mead that are
not part of the proposed SCOP alternatives. These activities include, but are not limited to, the
construction and operation of SNWA’s ECSs in the Las Vegas Wash, operation of the Wetlands
Park, Water Conservation implemented by SNWA, and Reclamation’s operation of the dam
systems along the Colorado River System. These activities and other past, present, and
reasonably foreseeable actions are addressed in Section 5.0, Cumulative Impacts.

2.1 No Action Alternative

The CWC would not construct pipelines to transport effluent from the treatment facilities. Highly
treated effluent would continue to be discharged to the Las Vegas Wash at the existing discharge
locations, and effluent flows would continue to enter the Las Vegas Bay for mixing and diffusion
in an uncontrolled fashion.

The three agencies currently responsible for municipal wastewater treatment and discharge would
expand their facilities to handle the increasing quantities of wastewater through 2050

(Table 2.1-1). Facility expansions and modifications would occur on lands currently owned by
the CLV, Clark County, and COH.

The existing facilities and processes at each plant are described in Sections 2.1.1, 2.1.2, and 2.1.3.
Even though the three treatment plants are designed and operated differently, the three agencies
coordinate treatment and discharges to meet the combined effluent WLAs. Although one plant
may be able to achieve lower concentrations of certain constituents,
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Table 2.1-1 Wastewater Discharge Projec:tions.1

Annual Average Flow (mgd)

Flow
Increase 2010 2020 2030 2040 2050
Rate (%)’
CLV WPCF 2.13 75 96 117 139 160
CCWRD CP 1.97 98 117 137 156 176
COH WRF 0.87 25 34 43 51 60
Total 198 247 297 346 396
Peak Month (mgd)

Peaking 2010 2020 2030 20405 2050
CLV WPCF 1.16 87 111 136 161 186
CCWRD CP 1.15 112 135 157 180 202
COH WRF 1.08 27 37 46 55 65
Total 226 283 339 396 453

Peak Day (mgd)

Peaking 2010 2020 2030 2040 2050
CLV WPCF 133 99 128 156 184 213
CCWRD CP 1.40 137 164 192 219 247
COH WRF 1.30 33 44 55 66 77
Total 269 336 403 469 537

Peak Hour (mgd)

Peaking 2010 2020 2030 2040 2050
CLV WPCF 1.50 112 144 176 208 240
CCWRD CP 1.60 156 188 219 250 282
COH WRF® 130 33 44 55 66 77
Total 301 376 450 524 599
Notes:

! The table does not account for reuse because the quantity of effluent used for reuse varies depending on the season.

The SCOP system would be designed to handle the largest projected effluent flows.
% Projected rate of annual increase.

3 COH employs flow equalization; therefore, peak hour flow rates are equal to peak day flow rates.
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the other plants may not be able to achieve the same performance. At some of the plants, older
trains of tertiary equipment are operating in parallel with newer, not necessarily identical trains.
Where additional tertiary capacity is required at a given plant, it was assumed that it would be
provided by expanding the newer existing tertiary train. In the discussion of existing facilities,
the term "existing" is used to describe facilities that meet one of the following criteria:

» The facilities are physically present on the site;
» The facilities are being constructed on the site; or

* The facilities are in the detailed design stage, with construction about to commence in the very
near future.

Facilities that will be abandoned within the next few years are not considered “existing”, since
they will not be part of the treatment scheme in the year 2030 or 2050.

Current, conventional treatment processes and plant optimization would be used to attempt to
meet the requirements set by the NDEP through the NPDES permitting program. However,
under this alternative the permitted WLA for phosphorus would be exceeded before the end of the
planning period. Total phosphorus (TP) from the combined effluent of the treatment facilities is
currently treated to 0.2 mg/L. Optimization of the plants would continue to be implemented to
treat wastewater to levels needed to attempt to meet water quality objectives. Each of the three
treatment plants is unique in their design, processes, facility improvement schedules, and varying
capabilities of phosphorus removal. Nonetheless, the three agencies responsible for municipal
wastewater treatment would continue to coordinate treatment and discharges to achieve combined
TP levels of 0.14 mg/L during plant optimization.

Additions or modifications to treatment facilities would be implemented to accommodate the
anticipated increase in effluent quantity. As flows increase in the future, effluent loadings of TP
would eventually exceed the TMDL limitations for the Las Vegas Bay, and effluent TIN loadings
could cause exceedances of the concentration-based standards for the Las Vegas Wash,

Las Vegas Bay, and Lake Mead.

Conventional treatment processes that would continue to be used include secondary and tertiary
treatment. Secondary treatment is defined here to include removal of organic loading, and may
also include partial removal of phosphorus and nitrogen through biological processes. Tertiary
treatment may include nitrification, biological nutrient removal (BNR), chemical addition, and
conventional filtration. In all cases, effluent would receive disinfection prior to discharge to the
Las Vegas Wash. Processes to optimize the treatment plants’ operations would vary based on the
existing infrastructure and current processes implemented at each plant (Black & Veatch 2004b).
Optimization of treatment facilities may include, but is not limited to:

» Maximizing the volatile fatty acids in biological phosphorus removal (BPR) processes;
» Optimizing aeration basin configuration;

* Optimizing operational criteria — dissolved oxygen concentration, chemical addition;

* Managing overall plant-wide strategies phosphorus in recycle flows;

* Optimizing filtration efficiency through chemical addition and/or media selection; and
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* Managing secondary phosphorus release.

Descriptions of the existing facilities at the three WWTPs and the infrastructure and expansions
needed to optimize the processes at each plant are provided in the following sections.

2.1.1  City of Las Vegas

2111  Existing Facilities and Processes

The CLV WPCEF has been located in the vicinity of Vegas Valley Drive and the Las Vegas Wash
since the mid 1950s. The CLV WPCEF currently occupies 105.5 acres of the 169 acres owned.

The CLV WPCEF is designed to treat 91 mgd. Preliminary liquid stream treatment consists of bar
screening and vortex grit removal. Following preliminary treatment, the liquid flow is divided
into two different treatment streams. About 54 percent of the current flow receives
approximately 45 mg/L of ferric chloride and 0.3 mg/L of anionic polymer (for soluble
phosphorus removal and odor control) before it is directed to primary clarification. This flow
continues to rock-media trickling filters and intermediate clarifiers, followed by activated sludge
for nitrification and final clarifiers. The remaining 46 percent of the current flow receives
approximately 5 mg/L of ferric chloride (for odor control) before it is directed to primary
clarification. This flow continues on to a Bardenpho enhanced BPR activated sludge system for
nutrient removal and then to final clarifiers.

Effluent from the final clarifiers of both flow streams is combined and about 25 mg/L of alum is
added ahead of the dual media effluent filters with a combined capacity of 78 mgd (121 cfs)
(annual average flow). Tri-media type filters (anthracite over sand over gravel) are used. The
final effluent is then disinfected with sodium hypochlorite and dechlorinated with sodium
bisulfite. Odor control is used at many of the processes throughout the plant.

Primary and trickling filter sludges are gravity thickened. Waste activated sludge from the two
activated sludge processes is centrifuge thickened before all sludges are combined in anaerobic
digestion. Digested sludge is dewatered by centrifuge, biosolids are taken to a landfill, and
solids-processing sidestreams are recycled back to the plant influent. The facility currently
produces approximately 170 tons of sludge per day.

The CLV WPCF discharges treated effluent to the Las Vegas Wash from an open channel located
at the intersection of Desert Inn Road and the Las Vegas Wash.

Table 2.1-2 summarizes the existing tertiary treatment facilities at the CLV WPCF (Black &
Veatch 2004b).

Clean Water Coalition
2-4 Systems Conveyance and Operations Program — Final EIS
October 2006



Description of the Alternatives

Table 2.1-2 City of Las Vegas Existing Tertiary Treatment Facilities.

Total Annual
Average Capacity
Unit Operation No. Units Size/Dimensions (mgd) Notes
Tri-media Filters 30 504 square ft (ft%) 78 4.5 gallon; er
per filter; inute/ ft” (gpm/
dimensions: 18 ft ft°) at maximum
wide x 28 ft long month flow (all
units in seryice);
6.5 g}flm/ ft" at
peak hour flow (1
unit out of service)

Source: Black & Veatch 2004b

2.1.1.2 Optimization Facilities and Processes

The CLV WPCF could be optimized for phosphorus removal by increasing the alum dose, and
implementing polymer dosing at filtration. However, phosphorus removal that is significantly
greater than what is currently being achieved would not likely be possible through this method
because the solids concentration onto the filters may exceed the reasonable threshold for
direct filtration.

It is also possible to remove some additional phosphorus for short periods by increasing ferric
chloride at the primary clarifiers. The CLV has used this option successfully in the past.
However, the typical ferric dose is already very high, at the point of diminishing returns.
Furthermore, the formation of iron scales and sludges precludes the long-term application of
higher ferric dosages.

No major addition of infrastructure would be necessary to optimize the CLV WPCF. Equipment
to add polymer at filtration is already in place. However, fine-tuning of polymer feeding
equipment at filtration would likely be necessary since the system is not in use.

No new waste streams would be generated, but approximately 1,940 pounds per day (Ibs/day) of
additional alum chemical sludge may be generated at times throughout the year. Disposal of the
sludge would continue as described in Section 2.1.1.1.

The estimated costs to optimize the CLV WPCF would be more than $260,000 per year. The
costs would occur over time and not all costs would occur simultaneously. These costs would
include approximately:

* $150,000 per year for additional alum,;

+ $38,000 per year for polymer at filtration;

+ $10,000 per year for additional sludge disposal; and
* $62,000 per year for increased backwashes.
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In addition, there would be unknown costs for increased maintenance resulting from scaling and
sludge clogging.

2.1.2  Clark County Water Reclamation District

2.1.2.1 Existing Facilities and Processes

The CCWRD CP and Advanced Wastewater Treatment (AWT) facilities have been located in the
vicinity of East Flamingo Road and Hollywood Boulevard since 1956. The CCWRD facilities
currently occupy 360 acres of the 640 acres owned.

The existing plant has a capacity of 110 mgd and consists of the following treatment processes:
screening, grit removal, primary clarifiers, aeration basins, final clarifiers, dual media
conventional filters, ultraviolet disinfection, waste-activated sludge thickening using dissolved air
flotation, and dewatering of both the primary sludge and the thickening waste-activated sludge
using a plate and frame press with ferric chloride and polymer addition. All solids processing
sidestreams are returned to the liquid stream. Historically, the liquid stream has achieved
complete nitrification, partial denitrification, and phosphorus removal using a combination of
BPR and chemical polishing. The aeration basins combine a pre-anoxic zone, an anaerobic zone,
and an aerobic zone to achieve BPR.

The CP is considered the main plant where the majority of the treatment occurs. The AWT
provides tertiary treatment and disinfection using ultraviolet light. The CCWRD’s CP and AWT
have an annual average capacity of 110 mgd (169 cfs). The next CCWRD expansion is planned
to increase the total plant capacity to 150 mgd (232 cfs). Facility expansions and modifications
would occur on lands currently owned by Clark County. The CCWRD delivered 5.35 mgd

(8.2 cfs) of treated reuse water to customers in 2003 (CCWRD 2004).

The CCWRD’s CP includes bar screens, grit basins, primary clarifiers, sludge thickeners, and
sludge dewatering facilities. The AWT plant includes chemical feed/mixing/flocculation basins,
clarifiers, filters, and disinfection (COH et al. 2000).

The total existing secondary treatment capacity at the CCWRD facility is 110 mgd (169 cfs)
(annual average basis). Treatment is currently divided between two trains, with the activated
sludge process constituting the main treatment for the removal of carbon, ammonia, and
phosphorus. Each train also includes provisions for chemical addition for precipitation of
phosphorus in the primaries and at the filters (for use during process upsets). The new basins
would be divided into aerobic, anoxic, and anaerobic zones and will emphasize BPR (Black &
Veatch 2004b).

Tertiary treatment at the CCWRD facilities consists of effluent filters with a combined capacity
0f 97.5 mgd (151 cfs) (annual average basis). The effluent filters treat the clarified effluent from
secondary treatment. The system is designed for direct filtration in which the secondary effluent
would be dosed with coagulant and polymer, and applied directly to the filters for enhanced
removal of phosphorus and particulates. Table 2.1-3 summarizes the existing tertiary treatment
facilities at the CCWRD facility (Black & Veatch 2004b).
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Table 2.1-3 Clark County Water Reclamation District Existing Tertiary Treatment Facilities

Total Annual
Average Capacity
Unit Operation No. Units Size/Dimensions (mgd) Notes
Filters 24 with an 1,200 ft*/filter; 97.5 with an 4.4 gallons per
additional 8 under | dimensions: 20 ft additional 32.5 minute per square
construction wide x 60 ft long under construction | ft (gpm/ft°) at peak

hour flow (all units
in servige); 5.0
1%pm/ ft” at peak

our flow (1 unit
out of service)

Source: Black & Veatch 2004b

Waste activated sludge at the CCWRD facilities is dewatered by centrifuge, biosolids are taken to
a landfill, and solids-processing sidestreams are recycled back to the plant influent. The facility
currently produces approximately 540 wet tons of sludge per day.

The CCWRD discharges treated effluent to the Las Vegas Wash in two locations. The AWT
facility discharges to the Las Vegas Wash northeast of Telephone Line Road near the intersection
of Telephone Line Road and the AWT access road. The CP discharges to the Las Vegas Wash
just downstream of the AWT discharge location.

During the past few years, CCWRD has optimized their phosphorus removal operations by
implementing both operating changes as well as physical changes. Since the CCWRD is
currently optimizing their facilities and processes, their “existing facilities and processes” and
their “optimization facilities and processes” are the same. However, for consistency in the Final
EIS, the description of the CCWRD facilities and processes are broken into two sections, 2.1.2.1
and 2.1.2.2.

2.1.2.2 Optimization Facilities and Processes

Optimization of phosphorus reduction at the CCWRD is described in this section. The operation
of the primary clarifiers, with respect to the sludge wasting practice, was modified to build up
solids in the bottom of the clarifier. This practice resulted in the production of volatile fatty acids
(VFAs) and allowed the solids to thicken to approximately 5 percent. The increased VFAs
enhance the capability of the secondary treatment process to remove phosphorus biologically.

Modifications to the aeration basins and the final clarifiers were implemented to optimize the
performance and process control of these facilities. Additional baffling was provided in the
aeration basins to optimize the plug flow pattern and minimize the potential for backflow between
the various zones. This is especially critical between the aeration zone and the anaerobic zone.

In the final clarifiers, the conventional plow scrappers were replaced with rapid sludge removal
equipment, which allowed the solids to be removed more efficiently and prevent the buildup of a
sludge blanket. The change in the sludge removal system also allowed for a reduction in the
return activated sludge flow that minimized nitrate (NOs) carryover to the anaerobic zone, again
optimizing the BPR process.
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Several operational changes were implemented that enhanced the BPR process. Within the
aeration basins, the aeration system was operated to maximize the oxygen concentration in the
first portion of the aerobic zone to optimize phosphorus uptake. A second operating change was
to operate at the minimum sludge (or solids) retention time (SRT) that would allow stable
nitrification in order to optimize phosphorus uptake and minimize phosphorus release via
endogenous respiration. The recycle flows were closely scrutinized to identify changes in
operation to reduce the release of phosphorus. Minimizing bottom sludge in the DAFs,
minimizing waste-activated sludge holding time, and quickly returning backwash flows to the
aeration basins has further enhanced phosphorus removal.

The final optimization step involves the final clarifiers. To reduce secondary release across the
filters, the time between backwashes was reduced and chemical addition using alum was provided
to the filters.

The combination of the described steps has allowed CCWRD to optimize their treatment facilities
with respect to effluent TP at the 110 mgd (169 cfs) capacity. The results of the optimization
modifications have resulted in an effluent TP of less than 0.08 mg/L. This is a combination of an
ortho-phosphorus concentration of less than 0.02 mg/L and a particulate phosphorus
concentration of less than 0.06 mg/L.

No new infrastructure or additional land was necessary to optimize the CCWRD.

No new waste streams would be generated. However, there would be a slight increase in the
chemical component of the primary and waste-activated sludge. Based on an increased dosage of
approximately 5.0 mg/L of alum, the estimated additional chemical sludge quantities would be
approximately 460 Ibs/day of additional sludge. The increased disposal cost would be
approximately $5,000 per year.

The estimated costs to optimize the CCWRD facilities would be $446,000 per year. The costs
would include capital costs in the form of equipment and structural modifications, power costs
due to increased aeration, and chemical costs to reduce phosphorus across the primary clarifiers
and to trim phosphorus across the filters. Total additional estimated costs would include:

* $126,000 per year for electrical costs;
* $315,000 per year for additional alum; and
* $5,000 per year for additional sludge disposal.

2.1.3 City of Henderson

2.1.3.1 Existing Facilities and Processes

The COH’s WWTP has been located on Athens Road just south of the Las Vegas Wash in
Henderson, NV since the 1950s. Wastewater Treatment Plants No.1 and No. 3 comprised the
original plant. The current COH WRF began operation in 1994. The COH WREF currently
occupies 72 acres of the 132 acres owned.
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The COH WRF is expanding to increase the annual average capacity to 32 mgd (49 cfs) in order
to treat the flows projected through the year 2016. Facility expansions and modifications would
occur on lands currently owned by the COH. The treated effluent from the COH WREF is returned
to the Las Vegas Wash near the Pabco Road ECS. The COH facility delivered 5.74 mgd (8.8 cfs)
of treated reuse water to customers in 2003 (COH 2004).

The existing secondary facilities at the COH WRF are composed of the 24 mgd (37 cfs) WRF
train and a new 7.4 mgd (11 cfs) train, based on annual average flow rates. Flow equalization is
provided for the entire flow, and the entire facility operates in BNR mode for reduction of
nitrogen and phosphorus (Black & Veatch 2004b).

The AWT system treats the clarified secondary effluent for further removal of phosphorus and
particulates. The older 22 mgd (34 cfs) (annual average flow) AWT tertiary train includes solids
contact clarifiers (SCCs) followed by filters. Each SCC includes a mixing zone, a flocculation
center well, and a settling zone, with alum and polymer fed upstream. Deep-bed monomedia
sand filters operated in declining rate mode to polish the clarified effluent. The new 7.4 mgd

(11 cfs) (annual average flow) supplemental phosphorus removal (SPR) train includes a two-stage
rapid mix basin, a three-stage flocculation basin, and a plate settler-aided sedimentation basin,
followed by four continuously backwashed filters. Alum and polymer can be fed to either the
first or the second stage of the rapid mix basin. The upflow, deep-bed, granular-media filters
consist of six 50-square ft (ft*) modules per cell. Table 2.1-4 summarizes the existing tertiary
treatment facilities at the COH WRF (Black & Veatch 2004b).

2.1.3.2 Optimization Facilities and Processes

Optimization of the COH WRF would require reduction of the total solids. This could be
accomplished by modifying the existing monomedia filters to dual or multimedia filters and
increasing the application of treatment chemicals. This modification would likely require new
backwashing equipment to facilitate cleaning of the media. In addition, the existing media,
underdrains, and appurtenances within 16 filters would require modifications to optimize the new
filters for solids removal.

Additional waste streams would be generated as a result of the additional chemical dosing and
higher backwashing rate required. The estimated increase in backwash waste flow is
approximately 1 mgd at the design flow of 24 mgd. This is an additional 4 percent of filter
throughput. The backwash waste flow would continue to be returned to the system for additional
secondary and tertiary treatment.

The annual estimated cost to optimize the COH WRF is unknown. However, it would cost
approximately $1.8 million for replacement of underdrains and filter media, and modifications to
piping and controls.
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Table 2.1-4 City of Henderson Existing Tertiary Treatment Facilities

Total Annual
Average Capacity
Unit Operation No. Units Size/Dimensions (mgd) Notes
WRF SCC 4 80-ft diameter, 16- 22 Hydraulic loading
ft Side Water rate range = 0.7 to
Depth 1.0 gpm/ft’
WREF Filters 16 225 ft* each, 4.6-ft 22 Declining rate
depth operation
New two-stage 1 1,370 cubic ft (cf) 22 Sized for 30
rapid mix basin per stage second hydraulic
retention time
(HRT)/stage at
buildout equalized
}Z)eak day flow of
8.8 mgd
New three-stage 1 17,780 cf/train 7.4 Sized for 20
floc basin minute HRT/train
at e% ualized peak
New plate settler- 1 20,000 ft* 7.4 0.37 gpm/ ft*
aided clarifier projected plate projected derated
area (w/90 percent plate area based on
dgratlng), 1,250 maximum month
ft“basin footprint flow
New continuous 4 300 ft*/flter cell; 7.4 4.6 gpm/ ft* at
backwash filters 1,200 ft*/train maximum month
flow
Source: Black & Veatch 2004b
2.2 Boulder Islands North Alternative, Preferred Alternative

The Boulder Islands North Alternative includes plant optimization, increased treatment (as
needed), and a pipeline that would collect the highly treated effluent discharged from each of the
treatment facilities and transport the effluent to an alternate receiving area in the vicinity of the
Boulder Islands (Figure 2.2-1). Effluent would be discharged between 120 and 340 ft below the
Lake surface, depending on Lake elevation. The discharge would mix rapidly with the
surrounding Lake water, and would continue mixing with Lake water as it rises toward the
surface and disperses laterally. Additional mixing and dispersion would result from winds
blowing on the Lake. Mixing could also be enhanced by controlling the velocity of the discharge,
the number and choice of outfall ports, and the division of flow between the pipeline and direct
discharge to the Las Vegas Wash. The management of the effluent using these controls would be
incorporated into project operations through the Boulder Basin Adaptive Management Plan
(AMP), which is described in Section 2.2.2.6. The effluent would be discharged at depth to
minimize the loading of phosphorus that reaches the epilimnion and the euphotic zone where

there is enough light for algal growth.
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Discharge limits for releases near the Boulder Islands would not be subject to the TMDLs, which
apply to the flow in the Las Vegas Wash, and in turn protects water quality in the Las Vegas Bay.

The TMDL limits would still apply to Las Vegas Wash discharges. Although the WLAs would
not apply to discharges through the Lake Conveyance System (LCS), the TP loading from
effluent discharged through the LCS and the Las Vegas Wash into the Boulder Basin would not
exceed the current WLA on an average annual basis during ordinary conditions. Although it is
difficult to predict if and when extraordinary circumstances may occur, they may arise if
regulatory agencies impose requirements that result in increased phosphorus discharges, if an
increase results from the achievement of an appropriate environmental benefit, or if reasonable
optimization of conventional treatment processes does not consistently achieve the level. In

all circumstances, however, the discharge would be regulated by NDEP, who would ensure
compliance with all NPDES permit provisions and federal and Nevada water

quality requirements.

Current, conventional treatment processes, plant optimization, and increased treatment (as
needed) would be used to meet the requirements set by the NDEP through the NPDES permitting
program. Current, conventional treatment processes and plant optimization are described in
Section 2.1. The Boulder Islands North Alternative is divided into two main pipeline segments,
the EI-Alignment A and the Boulder Islands North LCS. In addition, there are ancillary facilities
associated with this alternative including connection structures to the treatment plants, a wash
return structure at the CCWRD plant, the EI Terminus site, a pressure regulating station (PRS)
and hydroelectric power generation facility near the end of the LCS in the vicinity of AMSWTEF,
Boulder Islands North Diffuser pipeline (BINDP), and a diffuser.

The EI, COH Forcemain, LCS, and related facilities have been designed for year 2050 peak hour
flows, which comply with typical design standards. The projected flows are based in part on
extrapolations of the flow projections given in the Needs Assessment Study (Montgomery Watson
1997b), which covered a 30-year planning period. The flows discharged by the CLV, CCWRD,
and COH were projected for an additional 20 years to year 2050 (Table 2.1-1) based on the
annual increases indicated in the Needs Assessment Study. The projected annual increases in
flows were compared with the results of a recently completed population analysis by the Center
for Business and Economic Research at UNLV (UNLV 2004) and found to be close in
agreement. The flow-rate projections for COH were compared with data from recent plant
expansion studies and build-out forecasts. The design capacity of the pipeline includes total
flows, reclaimed flows, plus plant discharge flows.

Through collaboration with SNWA, it was determined that the wetlands and riparian vegetation
along the upper Las Vegas Wash could be sustained if 30 to 50 mgd (46 to 77 cfs) of effluent
flows continue to be discharged to the Las Vegas Wash. Therefore, the EI diversion structures
were designed to allow a controlled discharge of 30 to 50 mgd (46 to 77 cfs) to the Las Vegas
Wash. The local agencies responsible for water quality management in the Las Vegas Wash have
agreed to meet at least once a year and review the need for flow augmentation in the Las Vegas
Wash. The SCOP facilities, managed through the Boulder Basin AMP, would be able to
accommodate flow adjustments as determined by this management group. The 30 to 50 mgd

(46 to 77 cfs) of effluent carried forward in the EIS is for a minimum base flow. Additional
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Table 2.2-1 Effluent Interceptor — Alignment A, Total Dimensions of Construction Techniques.

Inner
Length Diameter Depth to Invert
Reach (ft) (inches) Construction Technique (ft)
1 7,100 96 Cut-and-Cover 19-29
1 420 96 Tunnel 25-42
2 13,650 114 Cut-and-Cover 18-32
3 11,450 114 Tunnel 128 — 178
COH 4,800 54 Cut-and-Cover 11-25
Forcemain
COH 1,700 54 Tunnel 175
Forcemain

effluent discharged to the Las Vegas Wash considers ecosystem needs and the continuing
requirement to meet water quality standards in the Las Vegas Bay and Boulder Basin. The 30 to
50 mgd (46 to 77 cfs) flows would result in a total dissolved solid (TDS) concentration of
2,500 mg/L. One-hundred percent of the effluent flows may be discharged to the Las Vegas
Wash during emergencies or maintenance of the pipeline. Regular maintenance at the treatment
facilities would be scheduled and coordinated to ensure that all three plants are not discharging
100 percent of their flows to the Las Vegas Wash at the same time.

The Boulder Islands North Alternative would cost approximately $594,363,000 in capital
costs and $500,000 per year in O&M costs. The breakdown of capital costs include:

* $23,529,000 for the Reach 1 pipeline and structures;

* $43,170,600 for the Reach 2 pipeline and structures;

* $61,891,500 for the Reach 3 tunnel;

* $10,536,900 for the COH Connection (Las Vegas Wash crossing);
* $26,802,600 for the COH pump station;

* $158,050,800 for the North River Mountains Tunnel No. 3 (NRMT?3) including the
working shafts;

+ $72,852,000 for the hydroelectric/pressure regulating station (HPRS); and
+ $197,529,600 for the BINDP.

2.2.1 Effluent Interceptor — Alignment A

The highly treated effluent discharged from the CLV and CCWRD treatment facilities would
bypass the Las Vegas Wash via the EI. The COH Forcemain would convey the treated effluent
from the COH WREF (Figure 2.2-2). The CLV and CCWRD flows would be combined with the
COH flows at the Pabco Connection, and be transported to Lake Mead via the LCS. The
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pipeline, including EI-Alignment A, COH Forcemain, and LCS, would be designed and
maintained in a manner that would protect the integrity of the effluent.

The EI-Alignment A portion of this alternative is described in terms of the alignment, ancillary
facilities and structures, design flow, construction, and operation. Effluent Interceptor-Alignment
A has been divided into three reaches and the COH Forcemain for ease of discussion.

2.21.1  Alignment

Information regarding the length, diameter, and construction method to be used for each segment
of EI-Alignment A is summarized in Table 2.2-1. Biological and cultural resource surveys were
conducted for a 400-ft corridor, 200 ft on either side of the center line, for the linear segments of
the EI. The temporary and permanent disturbance would be contained within the surveyed area.

2.2.1.1.1 Reach 1

The CLV effluent would be collected into a 96 inch (244 centimeter [cm]) diameter pipeline that
extends in a southeasterly direction to the vicinity of the CCWRD CP and AWT outfall
connections (Figure 2.2-2). A combination of cut-and-cover (7,100 ft [2,164 m]) construction
and tunneling (420 ft [128 m]) would be used in Reach 1 (Table 2.2-1). Reach 1 of the EI
alignment would begin with a connection to the CLV diversion structure. The EI would cross
Desert Inn Road then follow the southern boundary of the Desert Inn Road ROW within CLV
property continuing to the west bank of the Las Vegas Wash. The EI, using cut-and-cover
construction, would follow the west bank of the Las Vegas Wash adjacent to the flood control
easement, in a southeasterly direction for approximately 1,500 ft (457 m). A tunnel shaft would
be constructed at this location. A 19 to 29 ft (6 to 9 m) deep, 420 ft (128 m) long tunnel would be
constructed beginning at this point and would run in an easterly direction under the Las Vegas
Wash to the east bank of the Las Vegas Wash. There would be a second tunnel shaft at this
location. From this point to Hollywood Boulevard, the pipeline would be installed using cut-and-
cover construction, following the east bank of the Las Vegas Wash in a southeasterly direction,
adjacent to the flood control easement. The EI would continue in a southerly direction along the
western edge of Hollywood Boulevard to the southern edge of Telephone Line Road

(Figure 2.2-2). The EI would continue in a southeasterly direction along Telephone Line Road,
within CCWRD property, to the EI Control Structure.

The West Working Pit, approximately 40 x 25 ft (12 x 8 m), would be located at staging area 8A
on CLV property, which would be used as a temporary construction staging area. The staging
area for the 25 x 25 ft (8 x 8 m) East Retrieval Pit would be contained within a 70 ft (21 m) wide
pipeline easement and staging area 5B adjacent to the Woodside Homes development. Spoils
excavated from the working pit would be hauled by truck to a designated disposal area. The
trucks would travel north along the temporary construction easement to Desert Inn Road.

2.2.1.1.2 Reach 2

Reach 2 of EI-Alignment A conveys the combined CLV and CCWRD effluent in a 114 inch
(290 cm) diameter pipeline, approximately 13,650 ft (4,161 m) long, beginning 100 ft (30 m)
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Table 2.2-2 Staging Areas (EI — Alignment A).

Staging Area Property Area

EI-Alignment A Reach 1

1 CLV property — Directly south of WPCF 37 ac'
2 Las Vegas Wash Crossing — East Shaft 0.6 ac
3 CLV Property — Adjacent to Hollywood Boulevard 6.4 ac
4 CCWRD Property 0.7 ac

CCWRD CP & AWT Connection

S5A CCWRD Property — Near CP Outfall 50 ftx 50 ft

5B CCWRD Property — Near EI Control Structure and AWT 6.3 ac

EI-Alignment A Reach 2

e o
7| Sl oy Paks and Commynity Servieesproperty -
8 North Side of Pabco Road ECS 3.7 ac
COH Forcemain
9 Tunnel Shaft South Side of Pabco Road ECS 3.7 ac
10 Located at North Side of Pabco Road ECS 3.7 ac
EI-Alignment A Reach 3 °*
11 %ig;agllagtiﬁggrglri%%zrty — (EI Terminus) East Shaft Staging 40 ac
Notes:
! ac = acre.

2 Erosion Control Structure.
3 Reach 3 Tunnel starts at north side of Pabco Road ECS.

northwest of the EI Control Structure located near the entrance to the CCWRD AWT plant
(Figure 2.2-2). Effluent Interceptor-Alignment A then follows the south edge of Telephone Line
Road in a southeasterly direction to a point north of the Pabco Road ECS. Effluent Interceptor-
Alignment A would connect with the Mainline Tunnel shaft for Reach 3 at this point

(Figure 2.2-2). The staging areas for Reach 2 are shown on Figure 2.2-2. The staging areas
shown correspond to the areas listed in Table 2.2-2. A 175 ft (53 m) wide construction easement
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would be required for Reach 2. The majority of EI-Alignment A within Reach 2 would be
installed using cut-and-cover construction.

The tunneling methods and spoils removal would be the same as described for the tunneling
activities in Reach 1.

2.2.1.1.3 Reach 3

Reach 3 of EI-Alignment A begins on the north side of the Las Vegas Wash at the Pabco Road
ECS with a tunnel shaft approximately 175 ft (53 m