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Chapter 1RMWTF Overview

1.1 Facility Operations Manual

1.1.1 Purpose and Intent
The River Mountains Water Treatment 
Facility (RMWTF) represents an 
important element of the Southern 
Nevada Water Authority (SNWA) 
approach toward managing the 
region's water resources and 
developing solutions to ensure 
adequate future potable water for the 
Las Vegas Valley. Many years of 
detailed preparation and planning 
have resulted in a highly successful 
cornerstone facility, which will serve 
Southern Nevada throughout the 21st 
century. 

This Facility Operations Manual (FOM) 
is a comprehensive document intended to assist operators, maintenance 
personnel, administrators, and engineers in understanding the treatment 
facilities, maximizing the benefits gained for the SNWA and citizens of Southern 
Nevada. It is a reference for a wide variety of purposes, such as:

• Gaining a broad and general understanding of RMWTF background

• Reviewing the two key process operating modes (ozone in combination with 
chlorine, or chlorine acting alone) for disinfection.

• Evaluating individual treatment processes and sub-processes, such as 
filtration, ozonation, coagulation, etc.

• Understanding treatment process interrelationships

• Troubleshooting treatment plant operations

 

Figure 1.1  RMWTF location at the base of the River 
Mountains, Henderson Nevada
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This manual is one of many resources available to SNWA, including detailed 
design documents, construction phase records, and startup records, which 
should be referenced and used by all persons seeking to promote potable water 
service.

1.1.2 Facility Operations Manual Content
This manual is the result of extensive research and validation. Operating 
strategies in place at the time of manual preparation are included. It is 
structured to address the following key subjects:

Volume 1 – Overview
RMWTF background, project development, site selection summary and related 
considerations; water quality and regulatory design basis, capacity and process 
selection.

Volume 2 – Process Operations
Description of two primary process operating modes: ozone plus sodium 
hypochlorite for primary and secondary disinfection, respectively and sodium 
hypochlorite for all disinfection goals.

Volume 3 – Supporting Processes
Headworks processes including raw water metering and flow split and 
coagulation processes including flash mix and flocculation.

Volume 4 –Filtration
Granular media filtration, and associated sub-processes such as filter-to waste-
system, backwashing, air scour system, and surface wash system.

Volume 5 – Residuals
Waste washwater equalization and clarification, residuals thickening and 
dewatering (Drying Beds), and Microfiltration Demonstration Facility.

Volume 6 – Oxygen/Ozone Facility
Oxygen supply from either stored liquid or on-site production, ozone generation 
and feed, ozone destruct, and associated controls and support facilities.

Volume 7 – Sodium Hypochlorite Generation Facility
Salt receiving and brine production, sodium hypochlorite generation, water 
softening, and hydrogen leak detection.
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Volume 8 – Chemical Feed Systems
Zinc orthophosphate, ferric chloride, cationic polymer, anionic/non-ionic 
polymer, spare chemical, calcium thiosulfate, fluorosilicic acid, sodium 
hypochlorite feeding system, aqua ammonia (future system), sulfuric acid 
(future system), and sodium hydroxide (future system).

Volume 9 – Power Distribution
Power distribution, power supply, disconnect switches, transformers, motor 
control centers, and standby emergency generator transfer equipment.

Volume 10 – Support Systems
Miscellaneous systems, including plant air supply, HVAC and cooling water 
systems, battery backup, cathodic protection, overhead crane, lighting system, 
landscape irrigation, sampling system, sump pumping, service water, and 
utility water.
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1.2 Background Information
The Southern Nevada water supply program was originally implemented in the 
mid-1990’s to insure Southern Nevada’s water needs could be reliably met well 
into the 21st century. With the completion of the new Lake Mead intake, raw 
water aqueduct, RMWTF, and finished water supply systems in 2002, the Las 
Vegas Valley water supply was suitably expanded and enhanced for sufficient 
capacity and adequate backup and redundancy.

The RMWTF is the key component within the new system. Population and water 
demand projections developed in 1994 indicated that by the year 2025, water 
demand would exceed the capacity of the existing system by 284 million gallons 
per day (mgd). Long-range water demand projections indicate that water 
demand could ultimately exceed available treatment capacity by 600 mgd, or 
more. To meet this need, a new treatment facility would ultimately be required.

1.2.1 Project Development
From 1994 through 1996, a series of technical memoranda and reports were 
prepared to evaluate and resolve key issues relative to the new treatment 
facility. This extensive effort culminated with the preparation of the Project 
Development Design Report in January 1996 (DCN 5933), which summarized 
the following plans and recommendations:

• Water treatment objectives

• Treatment processes, including liquids train and residuals handling

• Architectural and landscaping treatments

• Controls and instrumentation

• Power supply and distribution

• Utility services

• Site development, including initial and ultimate build-out

From these initial documents, detailed plans were prepared for the RMWTF in 
1997. Construction was initiated in 1998 and the first phase of the RMWTF was 
placed into service in 2002.

The key issues leading to selection of the east Henderson site and water quality 
design basis for the RMWTF project development are described below. Greater 
detail may be found by referring to the following documents:

1. Treated Water Quality Objectives (DCN 1234)

2. Preliminary Design Criteria and Conceptual Process Configurations (DCN 
1069)

3. Water Treatment Facility Process Configurations and Costs (DCN 1370)
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4. Finished Water Storage Volume for the Water Treatment Plant (DCN 1684)

5. Documentation of Water Treatment Facilities Site Screening Process (DCN 
1356)

6. Preliminary Hydrologic Investigation of Four Treatment Facility Sites (DCN 
1404)

7. Chemical Use, Residuals Production and Resulting Truck Traffic (DCN 1124)

8. Summary of Evaluation of Four Treatment Site Locations (DCN 1338)

9. Estimated Electrical Power Requirements for the Water Treatment Plant (DCN 
1123)

10. Site Plans for Water Treatment Facilities on the Four Alternative Sites (DCN 
1366)

RMWTF Site Selection
The River Mountains 
WTF site is located at 
the southeastern end 
of the Las Vegas Valley 
on an alluvial fan at 
the base of the foothills 
of the River 
Mountains. The 415-
acre site slopes at 4% 
grade from its high 
point, the Operations 
and Maintenance 
Building. Total 
elevation drop of the 
ground surface across 
the site is over 140 
feet.

Peak water surface is 
at elevation 2,263.13 
at the Flow Split 
Structure. The 
clearwell outlet sump, 
at elevation 2,174.06, 
represents the lowest 
hydraulic surface. All 
facilities were 
developed to conform 
to the sloping terrain. 

Figure 1.2  RMWTF location at the base of the River Mountains, Henderson 
Nevada



1 - 6 River Mountains Water Treatment Facility FOM – Overview

RMWTF OVERVIEW

The site is capable of supporting the full 600 mgd planned facility capacity, plus 
other related facilities as required by SNWA in support of treatment and 
regulatory compliance, storage and transmission, and other services. 

The RMWTF site is located on former federal land that was reserved for use as a 
future water resource project. A Nevada Power Corporation (NPC) power line 
corridor crosses the site in an east-west direction, along the construction access 
road. The site was developed to minimize impact of this corridor, with main 
treatment facilities located to the south. Residual handling/dewatering facilities 
and future softening/demineralization facilities are located north of the 
corridor.

During initial planning efforts in 1994 and 1995, more than one dozen potential 
site locations were identified. These sites were eventually reduced to four based 
on such key factors as:

• Availability of adequate land

• Ability to provide overall system redundancy to existing SNWS facilities

• Conflicts with other land uses

• Right-of-way acquisitions

• Technical factors (e.g. geology)

• Compatibility with intake locations and transmission corridors

The East Henderson site was selected after a detailed evaluation involving land 
use, zoning, subsurface conditions, topography, potential for flooding and 
resulting control measures, access, permitting issues, and reliability 
considerations.

RMWTF Design Basis
Federal and State drinking water regulations identify water quality criteria that 
water purveyors must meet in delivering potable water to their customers. The 
primary regulations relevant to the RMWTF design are the Safe Drinking Water 
Act and the Nevada State Administrative Code. These regulations dictate 
maximum contaminant levels (MCLs) and minimum treatment process design 
criteria. Table 1.1 summarizes the most significant existing and proposed 
drinking water regulations that were in place or were anticipated during the 
development of the RMWTF.

Table 1.1 Relevant Drinking Water Regulations

Regulation Requirements

Surface Water Treatment Rule

Provides requirements for treatment of all surface waters. 
Filtration and disinfection requirements are defined for removal 
and/or inactivation of turbidity, Giardia, viruses, Legionella, and 
heterotrophic bacteria.
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The Lake Mead water 
source for the RMWTF is 
known to be very high 
quality. Source water 
quality data were 
developed for plant 
design as shown in 
Table 1.2, and were 
previously reviewed 
and summarized (DCN 
1369). The primary 
physical and 
microbiological 
parameters of concern 
in raw water were 
found to exist at low 
levels most of the time, 
with occasional 
episodes of poorer 
quality. Generally, the 
levels of turbidity and microbiological contaminants were very low. Level of 
organics (measured by total organic carbon) is consistent and moderate. 
Hardness and total dissolved solids were relatively high.

Total Coliform Rule Establishes levels of pathogenic indicator organisms; total 
coliforms, fecal coliforms and E. coli.

Lead and Copper Rule
Defines requirements for treated water stability to control products 
of corrosion within the distribution system, including lead and 
copper.

Enhanced Surface Water 
Treatment Rule

Will define additional protection from pathogenic organisms 
present in surface water supplies, particularly Giardia and 
Cryptosporidium.

Disinfectants/ Disinfection 
Byproducts Rule

Regulates the maximum levels of certain disinfectants, and 
defines additional requirements for allowable levels of disinfection 
byproducts [trihalomethanes (THMs), haloacetic acids (HAAs), 
bromate, and chlorite]. Also may require reduction of organics to 
help minimize formation of disinfection byproducts

Table 1.2 Raw Water Quality Summary

Parameter Average Maximum

Finished Drinking 
Water Maximum 

Contaminant Level
Turbidity, NTU 0.32 0.79 0.5

Temperature, °C 17.2 28.3 None

pH, standard units 8.1 8.6 6.5 to 8.5 a

Fecal Coliform, CFU/500ml < 1 11 No positive samples

Table 1.1 Relevant Drinking Water Regulations (continued)

Regulation Requirements

Figure 1.3  Lake Mead
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Based on the review of Lake Mead water quality data, and on experience 
treating this water at the Alfred Merritt Smith WTF, the following treatment 
objectives were identified for the RMWTF during the 1994 and 1995 planning 
period:

• Comply with current and anticipated requirements of the Safe Drinking 
Water Act with respect to microbiological, physical, organic, inorganic, and 
all other finished water parameters

• Continue use of free chlorine as the residual disinfectant 

• Produce filtered water having less than 20 particles per milliliter (p/mL), on 
an average basis

• Comply with Stage 1 of the Disinfectants/Disinfection By-Product Rule, and 
develop a plan to comply with future Stage 2 D/DBP standards when 
applicable. At the time of project development, Stage 2 Rule requirements 
were anticipated to be 80 ug/L TTHMs and 60 ug/L HAAs.

Specific finished water treatment goals as developed in 1994 for the new RMWTF 
are indicated in Table 1.3, taken from the Treated Water Quality Objectives 
memorandum dated November 18, 1994 (DCN 1234F).

At the time of project development, disinfection requirements for RMWTF were 
uncertain because the Enhanced Surface Water Treatment Rule had yet to be 
promulgated. Based on current ESWTR proposals and experience with Lake 
Mead water quality, reasonable conclusions on levels of disinfection were made. 
A combined total of five logs (99.999%) Cryptosporidium removal and 
inactivation at the RMWTF were determined to be cost-effective and desirable for 
responsible public health protection. To provide a total 5-log inactivation and 
removal, the disinfection system will be designed to provide 2-log (99%) 
inactivation, assuming a 3-log removal credit for direct filtration.

Color, color units 5.6 11 15 a

Odor, TON 2 4 3 a

Total Organic Carbon, mg/L 2.9 3.1 2.0 b

Hardness, mg/L CaCO3 305 344 80-100 c

Total Dissolved Solids, 
mg/L

697 500 a

a. Secondary MCL
b. Action Level
c. AWWA Water Quality Goals recommendation

Table 1.2 Raw Water Quality Summary (continued)

Parameter Average Maximum

Finished Drinking 
Water Maximum 

Contaminant Level



RMWTF OVERVIEW

River Mountains Water Treatment Facility FOM – Overview 1 - 9

From April 1994 through January 1995, various bench-scale and pilot-scale 
treatability investigations were conducted to determine the most effective 
approach for treating Lake Mead water to meet drinking water regulations and 
treatment objectives. Results demonstrated that the direct filtration process is 
capable of 3-log (99.9%) removal of Cryptosporidium when ozone is used as the 
preoxidant, in conjunction with a ferric chloride dosage of at least 1 mg/L (as 
ferric chloride). The data also demonstrated that TAM concentrations of less than 
80 µg/l could be achieved with ozonation/direct filtration/free chlorination, if 
the distribution system detention time is less than seven days. A filter effluent 
particle count of less than 10 p/mL is also achievable by all of the filter media 
that were tested during the pilot studies, including granular activated carbon.

Table 1.3 Finished Water Quality Goals

Parameter Water Quality Objective
Microbiological Parameters

Coliforms

Giardia

Viruses

None in finished water

Less then 5% positive in distribution system a

3 log removal across entire treatment plant b

4 log removal across entire treatment plant c 

a. MCL
b. Surface Water Treatment Rule

Physical Parameters

Turbidity (NTU)

Turbidity (Particles)

Color

Corrosivity

Odor

PH

0.5 NTU a in 95% of monthly samples, <5 NTU in all samples; 

design goal of 0.2 b

20 particles /mL between 2.5 and 150 µm in size 

15 CU c

Non-corrosive c, d

3 TON c 

6.5 – 8.5 c 

c. Secondary Standard
d. Lead and Copper Rule monitoring and corrosion control study submitted to the State in July 1994 including 2 

mg/L zinc orthophosphate dose recommendation

Organics

THMs

SOCs

VOCs

100 µg/L a

below MCLs

below MCLs

Inorganics

Lead

Copper

Other Regulated Organics

90th percentile less than 0.015 mg/L d, e

90th percentile less than 1.3 mg/L d, e

below MCLs

e. Lead and Copper Rule

Radionuclides

All regulated Species Below MCLs
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Liquid Train Process Selection 1

The main treatment 
process selected for the 
RMWTF is direct 
filtration with 
ozonation. Although 
numerous other 
processes were 
considered during the 
RMWTF initial planning 
period, direct filtration 
was chosen because of 
it’s proven capability 
for effectively meeting 
the treated water 
quality goals for raw 
water withdrawn from 
Lake Mead. In 
addition, the SNWS 
operations staff 
already possessed a high familiarity with direct filtration. Key elements of the 
direct filtration process, such as coagulation (which includes flocculation) and 
filtration, were already in use at AMSWTF.

Because pilot testing demonstrated that strong pre-oxidation of Lake Mead 
water would enhance the direct filtration process, and because additional 
disinfection barriers were desired, the direct filtration process was enhanced 
with the addition of ozonation to the primary liquid treatment scheme. It is well 
known that ozone is effective in addressing regulatory requirements for Giardia 
and virus inactivation as stated in the SWTR. Ozone is also more effective than 
chlorine disinfection in the inactivation of Cryptosporidium, and provides higher 
levels of inactivation than would otherwise be available. The ozonation process 
also preconditions the raw water to enhance the performance of the direct 
filtration process in meeting the particle count objectives established by SNWA. 
Pilot data shows filter improvement when ozone is used as a pre-oxidant in 
place of other oxidants such as chlorine.

The coagulation process serves to condition the ozonated water by means of 
particle destabilization, so that filter water turbidity and particles can be 
minimized. Based on experience at the AMSWTF and on pilot studies, ferric 
chloride had been shown to be a highly effective coagulant for Lake Mead water. 
Cationic polymers were found to aid coagulation. Hydraulic diffusion was 
selected for mixing these chemicals for greatest efficiency and for minimizing 
chemical use. 

1. Topics: ozonation, coagulation, flocculation, hydraulic diffusion, filtration

Figure 1.4  RMWTF Flow Split Structure



RMWTF OVERVIEW

River Mountains Water Treatment Facility FOM – Overview 1 - 11

Flocculation provides controlled mixing to promote the collision of destabilized 
colloids to increase their size (floc) for subsequent removal in the filtration 
process. Mechanical flocculation with vertical shaft hydrofoil-type impellers is 
used at the RMWTF for maximum efficiency. RMWTF flocculation basins are 
designed for tapered flocculation by providing 3 basins with successively 
smaller flocculation units, thereby building stronger floc particles that are not 
sheared or broken apart before reaching the filters. Variable speed drives on 
each flocculation unit were requested by operations staff for maximum 
flexibility. Flocculation basins are covered to prevent the growth of algae.

Filtration is designed to reduce the turbidity and particles in the raw water for 
meeting water quality goals. Based on pilot studies performed on Lake Mead 
water, deep filters were selected, using anthracite coal as the primary granular 
media. A small sand media layer is provided for optimum performance. Filters 
are intended to be operated biologically for removal of biodegradable organic 
matter caused by ozonation and to reduce other ozone disinfection byproducts. 

Residuals Handling Process Selection 1

The residual management system at 
the RMWTF was designed for two 
primary purposes:

• to handle and dewater the filter 
waste washwater, and

• to recover and reuse washwater 
to the greatest extent practical 
with minimal impact to 
treatment plant operations. 

Water industry practice is to 
optimize plant operations by 
treating, reducing, or eliminating 
the return of backwash water to the 
plant headworks. This approach 
minimizes the need for off-site disposal, reduces water losses in the treatment 
process, and reduces the concentration of pathogenic organisms in the plant 
influent. The proposed reclamation system at RMWTF was selected to achieve 
these objectives by equalizing and treating filter waste washwater to a level 
sufficient to return it to the Raw Water Metering Structure.

Waste washwater from the filters was designed to flow by gravity to equalization 
basins to provide a buffer for minimizing the intermittent peak flows of the filter 
backwashing operations. From the equalization basin, the flow is directed to 
waste washwater clarifiers for solids separation. The overflow from the clarifiers 
is captured and returned to the head of the plant, with the rate fluctuations 
attenuated by virtue of the large equalization basins and constant speed 
pumps. Clarifier operation is optimized when fed at a constant rate.

1. Topics: flow equalization basins, clarifiers thickeners, drying beds

Figure 1.5  Clarifier at the Residuals Handling area
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Underflow from the clarifiers will discharge to the thickeners for further solids 
separation and concentration. A single thickener was provided for the first 300 
mgd of plant capacity due to the very low solids generation rate at RMWTF.

Thickener overflow is designed to be returned to the clarifiers and the underflow 
from the thickeners is designed to be pumped to residual solids drying beds. 
Given the dry, arid climate, drying beds were an obvious economical treatment 
choice. Dried solids from the beds will be landfilled off-site.

The residuals handling system is large and very robust, allowing all filters to be 
backwashed within a 24-hour period, and allowing up to two filters to be 
backwashed simultaneously.

1.2.2 RMWTF Capacity Description
The RMWTF is designed for effective water treatment during periods of high and 
low demands. Maximum and minimum design flows were developed in 1995 
based on two key considerations:

• projections of maximum day demands provided by the individual water 
purveyors, and

• historical ratios of minimum day demands to maximum day demands, 
which were available at that time.

It should be noted that groundwater recharge was neglected when considering 
minimum day demands. Actual minimum day demands were assumed to be 
somewhat greater, resulting in conservative minimum day production values.
Using this approach, average day flows were estimated based on a maximum 
day to minimum day ratio of approximately 1.63. 
As shown in Figure 1.6, finished water demand projections as prepared in 1995 
revealed that maximum day water demand was anticipated to increase to 
approximately 900 mgd by year 2025. The first 150 mgd of new treatment 
capacity would be required as early as 2002, when total system demand was 
projected to exceed available capability at AMSWTF (DCN 2603).
Based on these data, a 4-phase approach was developed for RMWTF so that 
actual plant capacity would be provided to match demand increases, at 150 
mgd treatment capacity per phase. Ultimate capacity is thus established to be 
600 mgd.
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Phase 1 Capacity

The first phase of the RMWTF was consequently established to be 150 mgd. 
Additional capacity is reflected in components that are difficult to access or 
change, such as buried piping, filter underdrains, inlet and outlet channels, 
and overflow structures. Phase 1 was planned for startup in 2002 with 
capacities as described in Table 1.4.

Phase 1 design was initiated in 1997. All work was completed and the new 
treatment plant placed into service in 2002.

Table 1.4 RMWTF Phase 1 Design Capacities

Demand 
Condition

Phase 1 
Estimated Flow

Phase 2 
Estimated Flow

Ultimate 
Conditions

Maximum Day 150 mgd 300 mgd 600 mgd

Average Day 100 mgd 200 mgd 400 mgd

Minimum Day 35 mgd 70 mgd 140 mgd
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Phase 2 Capacity
As indicated in Figure 1.6 and Table 1.4, original demand projections called for 
an expansion of the RMWTF to 300 mgd capacity by 2008, so that the full 
treatment capacity of AMSWTF and RMWTF could keep pace with finished water 
demand as anticipated by the purveyors. 

During construction of RMWTF Phase 1, it became apparent that substantial cost 
savings could be achieved by subdividing the planned Phase 2 expansion into 
two separate projects:

1. Phase 2A, consisting of key structural and underground components 
necessary for the eventual expansion to 300 mgd, and 

2. Phase 2B, consisting of remaining mechanical, electrical, components as 
necessary to complete the expansion to 300 mgd and make new treatment 
units operational.

Because of increased finished water demand along the recently completed 
South Valley Lateral, and to provide increased reliability and redundancy for 
the overall SNWS treatment, SNWA elected to accelerate implementation of Phase 
2 expansion. Completion was advanced from 2008 to 2005.

Treatment and Raw Water Delivery Capacity 
Relationship
The raw water delivery system consists of a series of pumping stations and 
pipelines that serve to convey water from Lake Mead to the RMWTF Raw Water 
Metering Structure. Water is withdrawn from Intake No. 2 and is transferred via 
three pumping plants through a 108-inch diameter pipeline to the RMWTF. The 
overall system is developed to match treatment capacity of the RMWTF, with 
pumping system expansions planned to occur in conjunction with phased 
RMWTF expansions.

The final pumping facility is Booster Pumping Station No. 2 (BPS-2), which is 
designed for nominal capacities as shown in Table 1.5. The values shown are 
for 100% pump speed and minimum forebay water surface elevation. Since 
variable speed drive units are provided at BPS-2, actual production rate can be 
tuned to a very high degree so that treated water demand is matched.

Table 1.5 Booster Pumping Station No. 2

Project 
Phase

Number 
of pumps

Approx. 
Pump 

Capacity, 
each

Total Capacity

1 Pump Out-of-
Service

All Pumps In-
Service

Phase 1 5 35 mgd 140 mgd 175 mgd

Phase 2 6 35 mgd 175 mgd 210 mgd

Total 11 -- 350 mgd 385 mgd
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Comparing Table 1.4 with Table 1.5 illustrates that pump capacities were 
selected as closely as possible to actual treatment demands. For example, the 
Phase 1 minimum daily finished water demand of 35 mgd is matched by the 
capacity of each pump. Minimum daily flow can be met with a single pump in 
operation. Phase 1 maximum day demand of 150 mgd is met with all pumps in-
service and using variable speed drives to fine tune production to the desired 
rate. With implementation of the Phase 2 expansion, the planned maximum day 
finished water demand of 300 mgd is met with 9 pumps in service, 2 pumps 
out-of-service, and using the variable speed drives once again for fine-tuning.

While the total maximum raw water flow from BPS-2 is limited to 385 mgd, the 
RMWTF (combined Phase 1 and Phase 2) was hydraulically designed with a safety 
factor equal to 15 mgd in excess of this 385 mgd rate, or 400 mgd total. Weirs 
and channels are thus designed to accommodate up to 400 mgd with all 
process units in operation. 

1.2.3 General Operating Philosophy
The RMWTF is designed to serve either as a base load treatment facility with 
constant output, or as a peaking facility with varying output to match system 
finished water demand. Raw water supplied from BPS-2 can be conveyed at a 
steady rate using the high capacity constant speed pumps provided at the 
facility, or can be varied using the variable speed drive units.

In addition to the direct filtration mode, the facility can also be operated as an 
in-line filtration treatment, if warranted by actual field conditions. In-line 
filtration is commonly referred to as contact flocculation. In this mode, the 
flocculation units are bypassed using the 84-inch bypass valve located between 
the filter inlet channel and the flocculation inlet channel. Flocculation is 
achieved due to the natural hydraulic movement within the channels 
themselves. Although not as efficient as direct filtration with respect to chemical 
use, in-line filtration avoids energy expended within the flocculation basins. It 
may not be as effective as direct filtration for particle and turbidity removal 
during abnormal raw water quality events.

As described in Volume 2 of this manual, two distinct disinfection modes are 
available:

1. Ozone as primary disinfectant with hypochlorite as secondary disinfectant; 
and 

2. hypochlorite as primary and secondary disinfectant.

Either disinfection mode is capable of producing superior water quality, meeting 
all treatment standards required by state and Federal regulations. Primary 
disinfection with ozone, however, will lead to higher levels of disinfection and 
more efficient coagulant use.
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Regardless of operating mode, the primary treatment process control 
mechanism is the raw water flow setpoint, which is used to establish plant 
production, filtration rates, ozone production and use, and application of 
pretreatment chemicals (coagulant, coagulant aid, etc.). Similarly, finished 
water chemical applications, such as secondary disinfection, corrosion control, 
and fluoridation, are controlled through use of chemical setpoint doses and 
combined flow rate as measured by each filtered water meter and as corrected 
by an automatic estimation of filtered water withdrawn for backwashing.

1.2.4 Site Layout and Development
The RMWTF site is well suited for the entire proposed treatment capacity of 600 
mgd (peak hydraulic capacity of 800 mgd). Sufficient land is available to 
support all primary treatment units, including filtration, ozonation, coagulation, 
residuals handling and drying, stormwater and overflow control, finished water 
storage, high service pumping, etc. Additionally, future processes such as 
granular activated carbon, softening, and demineralization could potentially be 
placed onto the RMWTF if SNWA were to choose to do so.

During preliminary planning phase for this project, an Environmental Impact 
Statement (EIS) was prepared in accordance with Federal and state policy. 
Potentially significant impacts from construction and operation were identified, 
including:

• Aesthetics

• Air quality

• Biological resources

• Traffic

• Noise and vibration

Mitigation measures were identified in the EIS and implemented into RMWTF 
development. Particular care was taken to address aesthetic and noise issues as 
a result of SNWA’s successful outreach program conducted at that time.
An overall plan was developed for future facilities. Not included in the original 
plan were such improvements as the Boulder City Raw Water Pumping Station 
and related pipeline, O & M Building expansion, and the pH Control and 
Ammonia Building.

1.2.5 Key Site Development and Expansion Dates
Figure 1.7 on page 17, illustrates the original implementation schedule for the 
RMWTF project, as established in 1996 within the Project Development Design 
Report (DCN 5933). These dates were held very closely, and the overall Phase 1 
project was completed in 2002 as noted previously herein.
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Key execution dates for the RMWTF Phase 2 expansion and related treatment 
projects are listed in Table 1.6. Projects related to electrical substations and 
communications facilities are not included.

Figure 1.7  RMWTF Phase 1 Implementation Schedule

Table 1.6 RMWTF Related Project Implementation Dates

Project Name Substantial Completion
Burkholder 2210 Regulating Reservoir 1998

River Mountains 2530 Pumping Station 1999

Boulder City Water Delivery Improvements 2003

River Mountains 2530 Pumping Station B and Clearwell 
Expansion

2004

River Mountains WTF Expansion (Phase 2B) 2005

RMWTF Water Quality Laboratory & Pilot Plant 2006 (laboratory) & 2007 (pilot plant)
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1.3 Process Descriptions
The overall treatment selected for the RMWTF consists of numerous components 
and processes, serving to produce and store finished water for distribution to 
SNWA’s customers. Raw water is measured, distributed, oxidized, coagulated, 
flocculated, filtered, and disinfected, while residuals produced during treatment 
are collected, settled, and either recycled or dried for subsequent landfilling.

1.3.1 Raw Water Conveyance
Raw water pumped 
from BPS-2 is diverted 
hydraulically into one 
of two venturi meters 
located at the Raw 
Water Metering 
Structure. Each meter 
is ranged from 40 mgd 
to 200 mgd, and the 
structure itself is sized 
to handle the full 
Phase 2 projected flow. 
A parallel structure 
will be required when 
the RMWTF is expanded 
to Phase 3 and beyond.

The Raw Water 
Metering Structure 
also houses the 
washwater return flow meter, which measures clarified washwater being 
returned to the head of the plant from the residuals handling facility. The meter 
is ranged from 3 mgd to 30 mgd, and is sized to limit return flows to no more 
than 10% of the total plant production.

Because the RMWTF will be developed in 4 phases, with identical treatment 
configurations and capacities, equal distribution of water to each phase is 
required. Hydraulic flow split using a circular basin and weir was selected for 
greatest reliability and flexibility. The basin was integrated with the O & M 
Building to assist with meeting aesthetic and architectural goals.

Raw water is directed to the flow split structure through a single pipe. As a 
result, it was necessary to construct the entire 600 mgd basin entirely during 
the first phase of construction. During the first two phases, the Flow Split 
Structure diverts the entire raw water flow into the 144-inch pipeline leading to 
the south half of the site (phases 1 and 2). 

For the phase 3, at which time the first 300 mgd train has reached full capacity, 
a one-third: two-third flow split of 150 mgd and 300 mgd, respectively, will be 
achieved at the flow split structure. The south half of the facility will receive 300 

Figure 1.8  Raw Water Metering Structure
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mgd, and the north half will receive 150 mgd, through use of stop logs inserted 
into the annular space of the perimeter channel in the flow split structure. 
Ultimately, the structure will provide and equal two-way flow split of 300 mgd 
into each half of the RMWTF. Refer to Figure 1.9, Flow Split Structure - Plans and 
Sections on page 20 for an illustration.

The flow split structure is designed to accept a new raw water pipeline from a 
southerly direction, should SNWA elect to expand the RMWTF by extending a new 
raw water line directly into the Flow Split Structure.
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1.3.2 Ozonation 1

Water leaving the flow 
split structure is fed 
into the ozone 
contactor, where ozone 
is dissolved and reacts 
to oxidize organic or 
inorganic particles, 
compounds, and 
elements, serving as a 
disinfectant. Ozone is 
formed from elemental 
oxygen. Because it is 
highly reactive and 
unstable, ozone must 
be created and 
immediately used. It 
cannot be stored. The 
process of ozonation 
consists of: oxygen 
supply, ozone 
production, contacting, and destruction.

Oxygen is supplied two ways. 

First, two identical and parallel oxygen production trains using vacuum 
pressure swing adsorption (VPSA) are provided within the oxygen/ozone 
production building. Each train is capable of producing a gas consisting of 
approximately 90% oxygen and 10% nitrogen and other products, at 25 tons of 
oxygen per day (tpd) maximum capacity. RMWTF is designed so that each 150 
mgd treatment phase requires one oxygen production train, when operating at 
maximum dose and design conditions. The Oxygen/Ozone Production Building 
is designed for future expansion, to accommodate the addition of up to two 
more oxygen production trains at 25 tpd each. High purity oxygen gas is fed 
directly to the ozone generation inlet manifold.

Second, vaporization of liquid oxygen stored on-site is provided for backing up 
one or both of the VPSA trains, and is capable of supplying high purity oxygen 
gas at 99.9% concentration in sufficient quantities for maximum design 
conditions. Future expansion of RMWTF can be accommodated through the 
addition of a new liquid oxygen storage vessel and additional vaporizers, thus 
maintaining complete redundancy. Oxygen gas vaporized from liquid is also fed 
directly to the ozone generation inlet manifold.

Ozone is produced from oxygen gas within a series of ozone generators, located 
in the oxygen/ozone production building. Each generator operates in parallel 
and serves to produce ozone gas at design concentration of approximately 8% 
by weight, which is then conveyed to the ozone contactors for application to the 

1. Topics: Ozone Contactors, OX – Liquid Oxygen Vacuum Pressure Swing Adsorption (VPSA) Ozone Generators, 
Ozone Destruction

Figure 1.10  Ozone Generators
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raw water. Actual concentration can be varied depending on cooling water 
temperature, energy input, and production level. 

During the application of ozone gas within the contactors, small quantities of 
ozone are not transferred to the water, but instead are released into the 
contactor headspace. Since ozone cannot be released into the environment, a 
destruct system is furnished to capture and destroy any remaining ozone. This 
is accomplished by maintaining a small vacuum condition within the contactor 
headspace. Ozone released from the surface of the water is converted back to 
oxygen by means of a manganese-oxide catalyst, after which it may be safely 
discharged to atmosphere. Vacuum blowers and destruct catalyst are located in 
the East Ozone Destruct Building (phase 1) and West Ozone Destruct Building 
(phase 2)

1.3.3 Coagulation 1

Coagulation is the 
process of destabilizing 
and clustering 
particles for 
subsequent removal by 
filtration. Ozonated 
raw water is 
discharged from the 
ozone contactor and is 
coagulated through 
two primary steps: the 
addition of coagulating 
chemicals, and the 
provision of energy and 
time for flocculation. 
Coagulating chemicals 
are added within the 
elevated 84-inch 
pipelines within the 
process area. (Phase 1 
and phase 2 are provided with independent and parallel pipelines.) Ferric 
chloride is the primary coagulating chemical, which hydrolyzes when mixed into 
the water stream and destabilizes the water by changing the natural particulate 
ionic charge. The destabilized particles are therefore more likely to form larger 
particles, facilitating the downstream filtration and removal. In addition, 
cationic polymer is provided as a coagulating aid, and will assist with the 
coagulation process while reducing the quantity of ferric chloride required.

Chemical mixing is accomplished using a highly efficient hydraulic mixing 
process. Multiple chemical addition points and flash mix stages are available for 

1. Topics: Adding Chemicals, Mixing, Flocculation

Figure 1.11  Flash Mix Units
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maximum operations flexibility. Other chemicals, such as sodium hypochlorite, 
may be added at the flash mix location at the operator’s discretion, for further 
flexibility.

Coagulation is completed by the flocculation of destabilized particles together. 
Coagulated water is hydraulically diverted into a series of flocculation basins, 
where energy is added to gently bring the particles together and provide an 
opportunity for agglomeration. The RMWTF utilizes a tapered flocculation 
process, whereby mixing energy is highest in the initial flocculation cells, and 
lowest in the final cells, so that large flocculated particles are not sheared apart. 
Flocculation energy is provided by vertical hydrofoil flocculators located in each 
cell and equipped with variable speed drives, so that input energy can be fine-
tuned for optimum treatment. The flocculation basins are covered with a 
concrete deck to minimize algae formation.

1.3.4 Filtration 1

Filtration is the 
passage of water 
through a porous 
medium to remove 
material such as clays, 
silts, colloids, 
microorganisms, 
organic substances, 
and metal precipitates 
that can be present in 
natural water. At 
RMWTF, flocculated 
water is filtered to 
remove particles, 
reduce turbidity, and 
remove 
microorganisms. State 
and Federal 
regulations have been 
established for design 
and operation of filters to meet specific turbidity objectives. The RMWTF filters 
are able to meet and surpass all such standards.

Filtration rates were established based on pilot investigations for up to 10 
gpm/sf. Based on existing state regulations in place at the time RMWTF was 
designed, filters have been initially designed for 6 gpm/sf; however, SNWA 
retains the flexibility to up-rate the filters for greater capacity.

Filters are designed with a deep media bed for a high level of solids storage and 
long filter runs (time period between filter backwashes). The anthracite media is 
6-feet in depth with 1.2 mm effective size and provides ample interstitial space 

1. Topics: Filter Media, Backwash, Filter Automation

Figure 1.12  Filter Complex
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for collection of solids. The shallow 8-inch sand media layer with 0.6 mm 
effective size is a polishing step, providing opportunity for removing fine 
particulate material possibly escaping the anthracite layer. Two of the Phase 2 
filters are furnished with similarly sized granular activated carbon (GAC) in place 
of the anthracite, to allow SNWS flexibility to experiment with different media 
performance under full-scale conditions.

Filter media rests on top of a plastic lateral underdrain system, which was 
selected to match the existing underdrains at the AMSWTF filters. The 
underdrains serve three functions:

• support the media and prevent loss of anthracite or sand grains,

• collect the filtered water for discharge into the outlet channel, and

• distribute water and air used for backwashing uniformly into the filter 
bottom.

Backwash water is supplied under gravity flow conditions from a ground-level 
backwash storage tank located with the Colorado River Commission substation 
site. Space is provided for a future tank when RMWTF is expanded beyond 300 
mgd. Tanks were selected due to the elevation differential available at the site 
and the ability to further minimize large equipment such as backwash pumps. 
Maximum backwash flow is 50,300 gpm per filter. Small pumps (7,500 gpm 
capacity) are used to lift filtered water from the filter weir structure to the 
backwash tanks. To minimize backwashing time, both halves of each filter are 
backwashed at once.

Backwash at the RMWTF is supplemented with auxiliary scouring systems 
because of the deep-bed media design. Using polymer as coagulant aid inhibits 
the effectiveness of water-only wash. All filters are furnished with surface 
washing, whereby disinfected raw water is pumped, during the backwash cycle, 
through nozzles located at the surface of the anthracite or GAC media. The 
media is thus subjected to a high velocity, turbulent scrubbing activity, which 
helps to break up and dislodge solids that have collected on the surface of the 
anthracite (or GAC). In addition, backwashing is supplemented with 
simultaneous air scour. Compressed air is injected into the underdrains during 
the initial backwash stage, which serves to further increase turbulent activity at 
the anthracite (or GAC) surface, breaking up solids so that they may be flushed 
into the backwash troughs.

RMWTF filters are also provided with filter-to-waste capability, so that water 
produced at newly backwashed filters can be diverted to the filter inlet channel 
or Equalization Basins until particle counts reach an acceptable level. 
Approximately 10 minutes to 20 minutes of filtering time is required to 
sufficiently ripen the filter, before filtered water can be safely discharged to the 
clearwells.

Extensive instrumentation for operational requirements and for performance 
monitoring is provided for each filter, including particle counters, turbidimeters, 
and differential pressure field devices. Filters are also provided with the 
capability of being dosed with sodium hypochlorite for biogrowth control. 
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Filtered water and backwash water may also be dosed with anionic polymer for 
filtration aid and backwash conditioning, respectively. In particular, backwash 
aid will serve to shorten the filter-to-waste cycle by accelerating time required 
for filter ripening time.

1.3.5 Post-filtration
Filtered water is diverted into three clearwells, after receiving the following 
chemical doses:

• Sodium hypochlorite for further disinfection and to establish a disinfectant 
residual within the finished water.

• Zinc Orthophosphate for control of metallic surface corrosion within the 
distribution system.

• Fluorosilicic acid for addition of fluoride, as required by Nevada law.

Corrosion control is a significant issue for SNWA because Lake Mead water is 
naturally corrosive, and because ozonation will introduce a higher level of 
dissolved oxygen. In addition to zinc orthophosphate, the completion of RMWTF 
Phase 2 expansion will give SNWS further capability to adjust the corrosion 
potential of the finished water. SNWS will be able to add either sodium hydroxide 
or sulfuric acid, thereby adjusting final pH. Finished water scaling potential can 
thus be controlled, producing stable water that does not attack submerged 
metal components, nor cause excessive scale formation. Sodium hydroxide and 
sulfuric acid were selected because handling is easier as compared to the 
alternative chemicals, and because neither will add particles to the water (as 
can happen with substitutes such as lime).

All chemicals meet requirements for potable water in accordance with 
NSF/ANSI Standard 60: Drinking Water Treatment Chemicals.
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1.3.6 Finished Water Storage and High Service Pumping
Three clearwells at 20 
million gallon capacity 
each have been 
provided for storing 
finished water prior to 
distribution. All 
clearwells are buried 
for aesthetic reasons 
and are designed to 
operate together 
hydraulically. Water 
surface elevations, 
overflow elevations, 
inlet and outlet 
elevations, and overall 
configuration are 
identical for each. Only 
Clearwell C, however, 
is baffled for improved 
CT credit. 
Finished water exiting the clearwells is directed to one of two high-service 
pumping stations, which feed the South Valley Lateral. Finished water can also 
be fed from the clearwells to the River Mountains Lateral for subsequent re-
pumping and distribution at the Foothills Pumping Station.

SNWS has the ability to add sodium hypochlorite to the clearwell washdown 
rings, or to each pumping station forebay to boost disinfectant residual if 
required.

1.3.7 Residuals Handling 1

The residuals handling system serves several different functions at the RMWTF:

• Captures washwater and other waste streams, such as excess laboratory 
sample water and occasional basin drainage, for subsequent reuse.

• Separates liquid and solid components to the greatest extent practical.

• Recovers liquid portion and return to the headworks for treatment, without 
impacting ozonation, coagulation, or filtration processes.

• Conditions the solids by drying, in preparation for eventual removal from 
the site for landfilling. 

Figure 1.13  River Mountains Pumping Plant

1. Topics: Filter Backwash, Waste Washwater Clarifiers, Thickeners, Drying Beds
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The residuals system 
at RMWTF is very robust 
and can handle a wide 
range of raw water 
quality and coagulant 
doses. The system is 
designed to accept 
continual filter 
backwashing, with 
filtration runs as low 
as 24-hour duration. 
The residual system 
minimizes water waste.

Waste washwater and 
other waste streams 
are first diverted to the 
equalization basins, 
where the large flow 
rates due to backwash 
are attenuated. Intermittent loading from the filters is buffered so that hydraulic 
impacts are minimized. Basins are designed with steeply hoppered bottoms to 
minimize the possible deposition of solids. Three submerged mixers are also 
provided in each basin for further assurance against deposition. Polymer and 
sodium hypochlorite may be added at the equalization basins for improved 
clarifier efficiency and for biogrowth control, respectively.

Constant speed pumps feed waste washwater from the basins to the clarifiers. 
Under most conditions, no more than one pump is needed to handle all waste 
streams. Clarifiers are thus able to efficiently operate at a constant loading rate, 
minimizing hydraulic fluctuations and related settling impacts.

Once solid and liquid components are separated, the clarified water flows over 
the clarifier perimeter weirs and on to the raw water metering structure, where 
it is mixed with raw water being pumped from BPS-2. Clarifier underflow 
(sludge) is directed to the Thickener on an intermittent basis, where it is further 
concentrated. Decant supernatant from the Thickener is pumped to the Clarifier 
inlet distribution box and is mixed with waste washwater. Thickened sludge is 
pumped to the drying beds. The thickener serves an important role by reducing 
total sludge applied to the drying beds and shortening the overall drying time. 
Further water efficiency is achieved because decant supernatant is recycled to 
the Clarifiers and ultimately to RMWTF headworks.

Drying beds are shallow, rectangular concrete basins where concentrated solids 
are temporarily stored until moisture has evaporated. Removing excess 
moisture helps to minimize hauling and landfilling cost. Various other types of 
drying processes were considered during the initial RMWTF planning stage, but 
drying beds are highly cost-effective given the natural desert climate and SNWS 
is familiar with their operation because beds are used at AMSWTF.

The beds are provided with a concrete ramp, so that small loaders can be driven 
into the bed and used to scoop the dried solids into hauling vehicles. Adjustable 

Figure 1.14  Equalization Basin and Transfer Pumps
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decant troughs are provided to gently remove excess liquid without introducing 
turbulence which would cause re-suspension of settled and compacted solids. 
Decanted supernatant is also recycled to the Clarifiers.
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1.4 Other Design Aspects
In addition to, or in support of, the main treatment processes, RMWTF is 
comprised of other systems and features that are critical to the successful 
design and operation of the facility.

1.4.1 Controls
The RMWTF is provided 
with a state-of-the-art 
distributed control 
system, enabling 
operations staff to 
monitor and control 
plant production and 
water quality from the 
centralized control 
room in the RMWTF O & 
M Building, or from an 
off-site location in the 
AMSWTF control room. 
Remote terminal units 
are strategically placed 
in selected process 
areas throughout the 
plant for process 
control and human 
interface. Centralized 
computers and displays in the control room enable staff to:

• Manage all systems

• Monitor process response

• Observe, record and assess data being generated by on-line instrumentation

• Change chemical dosages

• Adjust quality and quantity of finished water production

The remote terminal units contain on-board programming and serve to control 
all treatment processes, with field data communicated to the centralized control 
room. Except for two processes (ozone and oxygen production, and sodium 
hypochlorite production), local panels with remote automatic and redundant 
local control are not provided. Maximum control flexibility is maintained 
because functions are centralized, and costly redundant controls are avoided.

Because of the high level of automation, minimal operations staff is required 
during most periods, since separate control locations are minimized. As a 
result, the local control mode, where provided, is used mostly for maintenance 
periods or for emergency conditions.

Figure 1.15  RMWTF Control Room
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1.4.2 Power Supply
The Colorado River Commission (CRC) from the Newport Power Substation 
supplies the electrical power available for use at the RMWTF. Redundant 69 kV 
power is provided to a substation located in the vicinity of the River Mountains 
Pumping Station-A. 

The CRC substation at the RMWTF has two sets of transformers, switches and 
cables. These redundant transformers step the electrical power at 69 kV down 
to 13.8 kV. This 13.8kV power is then routed to the main switchgear in the 
Power Supply Building for subsequent use throughout the RMWTF.

Commercial Power - Primary 
The 13.8 kV power from the power supply building is distributed via electrical 
feeders to disconnect switches and transformers throughout the site. Power is 
also stepped down at the power supply building from 13.8 kV to 4.16 kV for 
specific uses at the process area and the oxygen/ozone production building.

All feeders are medium voltage cables, rated for the voltages and currents to 
which they are subjected. These feeders are installed underground in a duct 
bank system. These duct banks are designed to allow the feeders to be installed 
in a manner that provides a safe and reliable power source for the various areas 
of the RMWTF.

At various locations throughout the site, transformers step the 13.8 kV power 
down to 480 V for various uses. The transformers receive the 13.8 kV from the 
disconnect switches and transform it to 480 Volts. The 480 Volts from the 
transformers is then distributed to either secondary substations or to motor 
control centers. 

Power is primarily distributed from the secondary substations and switchboards 
to motor control centers. The secondary substations also distribute power to 
process equipment such as the ozone generators (EE-03-SS-1), the sodium 
hypochlorite generators (EE-07-SS-1) and switchboards (EE-05-SS-1). These 
secondary substations have two main circuit breakers and a bus tiebreaker, 
equipped with Kirk key interlocks (a mechanical device that requires a security 
key to operate breakers), to prevent the energization of both main circuit 
breakers and the bus tie.

If one of the power feeds becomes de-energized, the circuit breaker can be 
opened and the bus tie closed. The motor control centers powered by the 
secondary substations do not have redundant feeds. It is necessary to operate 
the bus tie switch to restore power to the affected motor control centers.

Backup Secondary
Critical equipment and plant processes are either legally required or desired by 
the plant to be able to operate during a commercial power outage. Examples of 
this type of equipment include ozone destruct units and heating, ventilating and 
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air conditioning (HVAC) equipment. Under normal operating conditions, these 
switchboards receive 480 volts from a transformer powered by commercial 
power. In the event of a power failure that de-energizes the power feed for these 
panels, the emergency power system starts the generator and the automatic 
transfer switches cause the generator to power the emergency distribution 
panel (EE-15-ESWB) and the standby distribution panel (EE-15-SSWB). These 
switchboards are located in the power supply building.

1.4.3 Security System
The RMWTF is provided with a state-of-the-art security system, to prevent 
unauthorized building entry and to enhance overall operator and employee 
safety. Fixed cameras and pan-tilt-zoom cameras are located throughout the 
site. Not only are key treatment locations closely monitored, but cameras also 
enable remote observation of:

• Chemical deliveries

• Vehicles utilizing the north and south access gates

• Pedestrians utilizing the River Mountains Loop Trail access gate

• Potential hazardous areas such as chemical storage and pumping rooms 
where employees could be working

• Employee parking areas

• Tour groups utilizing the public tour, desert garden, and related facilities.

Video observation screens are furnished at each guard station, the O & M 
building reception desk, and the operator’s console in the central control room. 
Digital recording equipment is provided.

Card readers are provided at key locations for secured building entry. Vehicular 
and pedestrian gates are furnished with remote control, allowing plant staff or 
security personnel to open the gates from either guard station or from the 
control room. Most doorways at RMWTF are provided with door position switches 
for identify potential intrusions.

1.4.4 Architecture and Landscaping
Since the entire RMWTF site is highly visible to populated areas to the south and 
to the west, architectural treatments and site appearance contribute heavily to 
community acceptance and support. Much effort has been taken to insure 
treatment facilities are designed in harmony with native surroundings, not only 
with respect to color and appearance, but also in shape and texture. In so 
doing, the RMWTF architectural design permits the structures to blend with the 
natural environment and minimizing negative impact to the natural scenic view 
of the desert and mountains.
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Colors of buildings and 
of exposed concrete 
have been selected to 
emulate the natural 
sandy, rocky alluvial 
terrain. A broad variety 
of gray, tan, bronze, 
rose and brown colors 
are used, having been 
developed from native 
formations. Cast-in-
place concrete, where 
exposed to view, has 
been pigmented 
accordingly. 
Sandblasting has been 
used to remove color 
variations due to lack 
of pigment uniformity 
and from form oils 
used in the construction process.   Sandblasting also serves to expose and 
reveal aggregate colors. 

Split face masonry has been used for buildings, site fencing pilasters, and the 
site entry sign along the public access road. Blocks are placed randomly to 
imitate the appearance of the background River Mountains. The split face 
texture mimics the natural rocky appearance of the site.

Rooflines are de-emphasized behind parapets, to prevent viewing of HVAC units 
or other functional elements. Window penetrations are recessed so as to occur 
in pools of shadow, rather than surface articulations.

The most visible and significant structures on-site are the O & M building. 
Architectural design emphasizes horizontal characteristics and relief, to take 
advantage of natural shading from sunlight. The overall effect is to maximize 
blending of the structure with the mountainous backdrop.

Site access is defined and separated by function. Two access roads are 
designed. The public access road originates on Magic Way and is the primary 
entry point for employees and visitors. Vehicular traffic along Magic Way is 
consequently minimized, along with associated impacts to nearby homes and 
schools. The construction access road originates at the intersection of 
Racetrack Road and Burkholder Blvd. It is the designated road for truck 
deliveries (including chemicals, equipment, supplies, etc.) and for construction. 
Consequently the highest impact traffic is confined to a route from Boulder 
Highway, along Racetrack Road, to Burkholder Blvd. and the north guard 
station.

In response to citizen concerns, site lighting has been specially designed to 
minimize neighborhood impacts. Overall, site lighting is minimized. Light 
fixtures are selected to face downward, without shining across the site and into 
populated areas.

Figure 1.16  RMWTF Landscaping
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Site landscaping is minimized due to citizen concerns with establishing an 
unnaturally green or lush appearance, and to minimize irrigation water use. 
Heaviest use of landscaping is found along the public access road, which is the 
primary entry point for visitors. Plants are selected for low maintenance, water 
efficiency, and appropriate to the natural terrain. 

A special consideration in the site development is the ability to accommodate 
self-guided public tours of the principal facility process and viewing areas, in an 
effort to promote community education and general interest. The tour facilities 
are designed to minimize involvement by SNWA staff, thereby negating the 
requirement for diverting operations staff from normal duties. The tour makes 
extensive use of visual displays and unrestricted viewing of actual equipment 
and process systems. Key stops along the tour route include raw water flow 
splitting, the ozone and oxygen system, flash mixing, flocculation, and filtration. 
An amphitheater is available for discussion groups and presentations, and an 
extensively landscaped desert garden with educational signage may be enjoyed 
at the beginning and ending points of the tour.

1.4.5 Overflow System
The RMWTF is provided with an overflow system to protect treatment facilities 
from damage caused by excessive hydraulic loading. Overflow water, as well as 
stormwater, is collected and safely discharged to the on-site detention basin, 
from which point the water is released to adjacent flow control facilities.

Overflow events will occur when flow rates exceed the hydraulic capacity of 
channels or structures. Although channels are designed to handle anticipated 
peak flows without mishap, unforeseen events can lead to unsafe and damaging 
conditions. Such events might include:

• Inadvertent closing or partially closing of slide gates or valves, without a 
commensurate reduction in process flow, due to human or control system 
error

• Inappropriate slide gate or valve position during overall RMWTF startup 
sequence, or individual process unit startup

• Unusual blockage of filter media due to extremely high and abnormal raw 
water solids or algae content

• Raw water delivery from BPS- 2 that exceeds capacity of in-service process 
units and structures at the RMWTF

Overflow weirs are provided at the ozone contactor inlet channel, filter inlet 
channel, and clearwell inlet/overflow structure and are sized for the maximum 
Phase 2 flow condition of 400 mgd. These locations will protect all treatment 
facilities from damage due to overflow. Any plant modification, such as 
providing new GAC contactors, will need to be reviewed to insure proper overflow 
capability is provided.
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An additional safety feature is provided at the flocculation basins. An overflow 
condition could occur at this location if flocculation basin inlet or outlet gates 
are closed without a corresponding reduction in process flow. Penetrations are 
provided in the basin walls to allow passage of excess flows into the basins 
themselves, thereby insuring the structure is protected against overflow.

All water spilling over the weirs will travel through a network of yard piping and 
eventually to the on-site detention basin, 10 acre-feet capacity. This piping also 
serves to convey stormwater captured in drainage channels located in the 
southern portion of the RMWTF site. The basin itself is designed to accept 
stormwater as described in the Final Technical Drainage Study, prepared by 
MWH on December 1, 1997 (DCN 18709). It is located on the western edge of 
the RMWTF site, bounded on the west side by an earthen dam. The dam serves 
double duty, helping to conceal the RMWTF from the view of the residential 
properties along Racetrack Road and beyond.

Two outlets from the basin are provided. An outlet structure is embedded into 
the dam, with a pipeline extending to the nearby Equestrian Flood Control 
Basin. Finished grades and embankments have been selected to divert all water 
entering the basin into this outlet structure.

A second outlet is provided in the form of an emergency spillway, located at the 
north end of the basin. In the unlikely event that the outlet structure is 
blocked, or the outlet pipeline capacity is exceeded, water rising within the 
basin will spill onto the construction access road. The dam itself is protected 
from potential damage from such conditions.
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1.5 Appurtenant Facilities
Certain facilities not relevant to actual plant operations and production of 
finished water are also furnished at the RMWTF. 

1.5.1 Boulder City Raw Water Pumping Station and Pipeline
A pipeline and pumping system is provided to divert up to 20 mgd of raw water 
to Boulder City for nonpotable use. Raw water is diverted from the 108-inch raw 
water aqueduct and into a small forebay, at a location near the sludge drying 
beds and upstream hydraulically from the raw water metering structure. From 
the forebay, water is routed through a 36-inch pipeline to the pumping station, 
located near the south guard station along the public access road. A 30-inch 
transmission extends from the pumping station to storage tanks located in 
Boulder City.

By withdrawing water before it passes through the raw water venturi meters, 
impacts to coagulation chemical feed and to ozone production are avoided.   The 
forebay serves to protect the Boulder City Raw Water Pumping Plant pumps in 
the event that BPS-2 operation is unexpectedly interrupted.

Five pumps are provided, sized for 5 mgd each. A disconnected bypass is 
available for pumping finished water instead of raw water, if the RMWTF were to 
be taken off-line or if raw water would otherwise be unavailable. A chlorine 
connection is furnished so that SNWS can use sodium hypochlorite produced at 
RMWTF to disinfect the transmission main or storage tanks and control 
biogrowth.

1.5.2 Microfiltration
When planning was conducted for the RMWTF, it was anticipated that the EPA 
would establish a new restrictive rule for recycling of filter waste washwater to 
the plant headworks. To prepare for the possibility that further treatment 
beyond conventional equalizing and settling would be required, SNWA elected to 
install a small research facility, for investigation of membrane treatment on 
waste washwater. Additional flexibility was eventually added for experimenting 
with filtered water and with clarified waste washwater as well. 

Microfiltration was selected because it shows excellent promise with respect to 
eliminating such pathogens as bacteria and protozoan cysts, which were of 
primary concern to SNWA at the time of RMWTF design. Potential benefits of 
microfiltration for the RMWTF are significant.

The system is designed to receive up to 1 mgd of water for processing through 
the microfiltration modules, in a direct filtration mode. On a frequent basis, 
each module is removed from service and backwashed with compressed air. 
Displaced solids are flushed from the unit and discharged to the thickeners.   
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On an intermittent basis, the module is chemically cleaned to restore original 
membrane flux.

The membrane selected for use at RMWTF is chlorine tolerant. Care must be 
taken, however, with respect to application of waters containing polymers, as 
clogging of the membrane will result.

1.5.3 Storage Yard
As part of the Phase 2 expansion, a 3,000 square foot storage yard is provided 
in the vicinity of the microfiltration building, for SNWS to use for storing of large 
components (valves, gates, pipe spools, etc.). The yard is paved with reinforced 
concrete and is partially covered with roof metal decking for shading of sensitive 
components. 

1.5.4 River Mountains Loop Trail Facilities
The River Mountains Loop Trail (RMLT) circumvents the eastern boundary of the 
site. SNWA has provided several enhancements to be used freely used by hikers 
and others walking or riding on the trail. Facilities include:

• Picnic area with tables and benches

• Trough for watering horses and other animals

• Hitching post for tying horses

• Drinking fountain for human use

• Trash receptacles.

The picnic area is fenced, landscaped, and graded. An unlocked access gate 
from the RMLT is furnished to keep out unwanted animals. 

Potable water is extended from RMWTF to the drinking fountain and watering 
trough. Since SNWS maintains the facilities, a locked gate with remote-activated 
entry and card reader is furnished from the picnic area to the RMWTF site. 

The area may be remotely observed using the camera mounted on top of the 
backwash storage tank.

1.5.5 Waste Chemical Capture and Treatment
To guard against the accidental release of chemicals into the environment, new 
zero discharge waste chemical facilities are furnished to safely capture and 
handle waste chemicals which might be spilled as a result of delivery truck 
operations, and normal or emergency operations within bulk and day 
containment areas. The system consists of the following key components:
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• Dedicated truck spill tanks are furnished to capture spilled chemicals at the 
Area 7A and Area 7B truck delivery stations. Washdown water is also 
captured at these locations.

• A dedicated chemical neutralization tank is provided for storing, 
neutralizing, and/or diluting chemicals diverted from the truck spill tanks 
or from chemical containment areas located inside of buildings. 

• A waste chemical evaporation pad is provided for evaporating neutralized or 
diluted chemicals, which are received by the neutralization tank. 

Mechanical equipment and pipelines are provided for transport of liquid within 
the truck spill tanks and the neutralization tank. SNWS also has the capability 
for reclaiming spilled chemicals for subsequent reuse without neutralization or 
dilution.

Chemicals to be handled from each key location are summarized in Table 1.7.

In addition, spilled chemicals captured at chemical sumps located in the West 
Tunnel (Room No. 03101) and in the Ozone Contactor galleries will also be 
diverted to the chemical neutralization tank.

The system is provided with motor operated valves, but which are manually 
operated to prevent accidental mixing of incompatible chemicals. All transfer of 
chemicals and introduction of neutralizing agents will be manually initiated. 
Neutralizing chemicals are to be manually added to avoid accidental overfeed or 
incompatibility. On-line instrumentation is not furnished because the system 
will be infrequently used and because SNWS wants to maximize human interface 
if hazardous chemicals are to be neutralized.

Rainwater collected within each truck unloading area will flow to surface 
drainage via a three-way valve. The valve is normally positioned to allow 

Table 1.7 RMWTF Chemical Summary

Facility Chemical Building Chemical Used

Bulk Chemical Building (No. 7A)Ferric Chloride

Zinc Orthophosphate

Calcium Thiosulfate

Sodium Hypochlorite

Cationic Polymer Fluorosilicic Acid

pH Control & Ammonia Building (No. 7B)

Aqua Ammonia

Sulfuric Acid

Sodium Hydroxide (caustic soda)

East Chemical Building (No. 5D)

Ferric Chloride

Fluorosilicic Acid

Zinc Orthophosphate

Cationic Polymer

West Chemical Building (No. 5B)
Anionic/Nonionic Polymer

Spare Chemical (to be determined)
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rainwater captured in the truck unloading area to be freely discharged to 
surface drainage channels, and to isolate the new truck spill containment 
tanks. When a delivery truck is driven onto the truck unloading area, 
operations staff operate the three-way valve either locally or remotely. The valve 
will then be positioned for discharge to the truck spill containment tank for 
each respective area, preventing accidental release of spilled.



A

River Mountains Water Treatment Facility FOM – Overview A - 1

Appendix AGlossary

coliforms

A group of bacteria found in the intestines of warm-blooded animals 
(including humans) also in plants, soil, air and water. Fecal coliforms are a 
specific class of bacteria which only inhibit the intestines of warm-blooded 
animals. The presence of coliform a is an indication that the water is 
polluted and may contain pathogenic organisms.

Cryptosporidium

A microorganism commonly found in lakes and rivers which is highly 
resistant to disinfection. Cryptosporidium has caused several large 
outbreaks of gastrointestinal illness, with symptoms that include diarrhea, 
nausea, and/or stomach cramps. People with severely weakened immune 
systems (that is, severely immuno-compromised) are likely to have more 
severe and more persistent symptoms than healthy individuals.

Giardia
Any of various flagellated, usually nonpathogenic protozoa of the genus 
Giardia that may be parasitic in the intestines of vertebrates including 
humans and most domestic animals.

heterotrophic bacteria
Bacteria and other microorganisms that use organic matter synthesized 
by other organisms for energy and growth.

Legionella
A genus of bacteria, some species of which have caused a type of 
pneumonia called Legionnaires Disease.

Turbidity A cloudy condition in water due to suspended silt or organic matter.

VOC
Any organic compound which evaporates readily to the atmosphere. 
VOCs contribute significantly to photochemical smog production and 
certain health problems.
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Appendix AAcronyms and Abbreviations

µg/l microgram per liter

AMSWTF Alfred Merritt Smith Water Treatment Facility

BPS-2 Booster Pumping Station No. 2

CFU Colony Forming Units

D/DBP Disinfectants/Disinfection By-Product Rule

DCN Document Control Number

ESWTR Enhanced Surface Water Treatment Rule

FOM Facility Operations Manual

GAC Granular Activated Carbon

HAAs haloacetic acids

HVAC Heating, Ventilation, and Air Conditioning

MCLs Maximum Contaminant Levels

mg/L milligram per liter

mgd million gallons per day

NTU Nephelometric Turbidity Unit

O&M Operations And Management

p/mL Particles per milliliter

RMWTF River Mountains Water Treatment Facility

SOC Sedimentary Organic Carbon  
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SNWA Southern Nevada Water Authority

THMs trihalomethanes

TON Threshhold Odor Number

tpd tons per day

TTHMs total trihalomethanes

VPSA  Vacuum Pressure Swing Adsorption
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Introduction 
Enhanced Personal Progressive is a Carded Wager Promotion, working in 
conjunction with XtraCredit, which rewards carded players for playing and 
encourages them to play more.  This promotion works like a personal Lucky 
Coin.   

 percentage of play by a qualified, carded player on a participating EGM is 
added to the player’s personal progressive pool.  When the player’s pool 
reaches the lucky value the player receives the bonus award and a new lucky 
value is chosen for that player.  The Personal Progressive promotion is 

configured on a separate Bonus Server and only one Bonus Pool can be used.  The 
promotion can have up to ten rankings with independently configurable pool ranges, 
increment rates and eligibility thresholds. Personal Progressive is an optional promotion 
and may not be available on your system. 

Component Overview 
The Enhanced Personal Progressive promotion is installed on a Bonus Server, which is 
connected to the rest of the Acres Bonusing System (ABS 3.05 or higher). The ABS is 
made up of the following components: 

• HOST – The Host, or accounting system (Acres' Slot Accounting System or 
IGT’s IGS system), collects the data sent from the ABS system and 
provides the necessary accounting procedures.  Depending on the type of 
host used, some of the system-wide security features are also part of the 
host functionality.   

• TRANSLATOR – The Translator is a PC network device that is used as the 
communication bridge between the host and the other network devices in 
the system.  All messages to or from the host are routed through the 
Translator.  The Translator interprets each message and transforms the 
message to the format required by the recipient. 

• CONCENTRATOR – The Concentrator is the network device at the 
center of the ABS system. The Concentrator provides communication 
routing for the Translator, Bank Controllers, Bonus Engine-IIs (BE-II), 
Bonus Servers, and Configuration Workstation. The Concentrator also 
functions as an information repository.  Meter information from EGMs is 

A 
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stored at the Concentrator for routing to both the Host and Bonus Servers.  
The BE-II and Bank Controller applications are also stored at the 
Concentrator for download to Bank Controllers when requested. 

• BANK CONTROLLER – Bank Controllers handle the communication 
between BE-IIs and the other components of the ABS.  Bank Controllers 
also control communication with Bank Controller peripheral devices such 
as overhead displays, card readers, and sound systems. 

• BONUS ENGINE II (BE II) – A BE-II is connected to each electronic 
gaming device (EGM) and handles all communication between the ABS 
and the EGM.  It receives Bonus Promotion and message information from 
Bonus Servers and sends bonus-related EGM information to the Bonus 
Servers.  The BE II also sends EGM information to other network devices. 

Note:   

A Data Collection Node (DCN+) can be used in place of the BE-II in 
some cases.  The basic functionality of the DCN+ is the same as the BE II 
although the BE II does support additional features.  Any reference to the 
BE II or the DCN+ in this manual represents both types of devices unless 
otherwise stated. 

• CONFIGURATION WORKSTATION – The Configuration Workstation 
is the communication bridge to the Bonus Servers and the Concentrator. 
The workstation is the main user interface to the ABS and available features 
include: setting up, monitoring and changing Bonus Promotions, and 
installing new software versions of the Bank Controller and BE II.   

• BONUS SERVER – Bonus Servers are PCs that manage the different 
Bonus Promotions.  The number of Bonus Servers in your system will 
depend on the types of Bonus Promotions that have been included with the 
ABS.  The Personal Progressive promotion is installed on one of the Bonus 
Servers. 
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Acres Bonusing System Overview 

Using the Configuration Workstation 
The functionality of the Configuration Workstation is contained in one application 
program.  Under normal conditions, the application on the Configuration Workstation 
runs continually.  If the application closes, you can manually restart the application.  You 
are not required to keep the applications running.  However, you will not be able to view 
the status of the Bonus Promotions or use any of the Configuration Workstation tools 
when the applications are not running. 

To start the Configuration Workstation application: 

1. Login to Windows 2000. 

2. Open the Start Icon on the Main Windows 2000 toolbar. 

3. Select Programs. 

4. Double-click Configuration Workstation. 

CAUTION:  

If you need to power off or restart the Configuration Workstation PC, do 
the following: 
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1. Close the Configuration Workstation application. 

2. Close all other applications. 

3. Close Windows 2000. 

Note:   

A disk must be installed in the backup/restore storage drive when 
powering up the Configuration Workstation PC. 

After startup the Configuration Workstation application opens with the Main View 
Window open.  The Main Menu is used to access the Configuration Workstation 
features.  You can view the status of the Bonus Promotions and any outstanding Active 
Jackpots from the main window.  You must Login with a valid user name and password 
in order to use any of the other Configuration Workstation tools.  

You must have a password-controlled user account on the Configuration Workstation 
that gives you the access rights necessary to do the actions you request.  A second user 
may be required, depending on your casino’s security policy. 

Note:   

If you need to make changes and do not have an account or do not have 
the rights to make the requested changes, see your system administrator. 

Workstation Login 
To login to the Configuration Workstation: 

1. If the Configuration Workstation is not running, start the application. 

2. Select LOGIN on the Main Menu. The User Login / Password Verification 
window opens. 
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User Login / Password Verification Window 

3. Enter your Casino account Name. 

4. Enter your Password. 

5. If required, enter the Name of User 2. 

6. Enter the Password for the second user account. 

7. Click OK. 

If the login entries are valid, the LOGIN selection in the Main Menu changes to LOGOUT 
and the user names of the casino and regulatory agent accounts appear next to the 
LOGOUT option.  You can now perform any action or run any tool that is allowed by 
the access rights of both accounts. 

Workstation Logout 
When you are finished using the Configuration Workstation, secure the application so 
that unauthorized personnel cannot make changes.  To secure the Configuration 
Workstation: 

1. Remove any security keys from the Bonus Servers or the Configuration 
Workstation. 

2. Logout of the Configuration Workstation. Logout is the process of closing 
both the casino and regulatory agency user accounts.  

3. Select LOGOUT on the Main Menu. 



U S I N G  T H E  C O N F I G U R A T I O N  W O R K S T A T I O N  

100-0165-00  06/03/03 4

Note:   

Securing the Configuration Workstation after completing your work is 
crucial to protecting the integrity of the bonus promotions. 

 Configuration Workstation Menu Window 
The Configuration Workstation shows the current status of the Bonus Pools that are 
defined and running.  The status information is shown on the Main View Window and 
is automatically updated regularly.  You do not need to be logged in at the Configuration 
Workstation application to view the status information. 

The Main View Window is divided into three sections: 

 
Main View Window 

• PROMOTION DIRECTORY – A list of the Bonus Promotions that have 
been set up at the Configuration Workstation. 

• BONUS POOL SUMMARY – A summary of the Bonus Pools for the 
selected Promotion. 

• ACTIVE JACKPOT SUMMARY – A summary of all Active Jackpots. 

Promotion 
Directory 

Bonus Pool 
Summary 

Active Jackpot 
Summary 
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The left side of the Main View Window, the Promotion Directory, has a directory layout 
of the Bonus Promotions that have been defined at the Configuration Workstation. If 
the folder icon is yellow it means that all associated bonus servers are communicating.  
If the folder icon is red it means that a least one of the associated bonus servers is not 
communicating or a compliance error has occurred (only applicable for Gaming Device 
Bonuses). Using the Promotion Directory, you can select what to view in the adjoining 
Bonus Pool Summary window. 

The expanded Bonus Promotion list shows the name of the Bonus Server and an icon 
that shows the status of the Bonus Server. 

 This icon means the Bonus Server is currently communicating with the 
Configuration Workstation. 

 This icon means the Bonus Server is currently not communicating with the 
Configuration Workstation.  Possible causes for no communication include: 

• The Bonus Server is currently not running. 

• The Bonus Server has been removed from the network. 

• The network connection for either the Bonus Server or Configuration 
Workstation has been removed or is faulty. 

The top right portion of the Main View Window, the Bonus Pool Summary, 
summarizes all the Bonus Pools defined in the Bonus Server or Bonus Promotion you 
select in the Promotion Directory. The information displayed about each Bonus Pool 
includes: 

• NAME – The name of the Bonus Server. 

• POOL NAME – The name given to each Bonus Pool. 

• POOL # – The number given to each Bonus Pool. 

The bottom right portion of the Main View Screen, Active Jackpot Summary, 
summarizes the Active Jackpots for all Bonus Promotions.  An Active Jackpot entry 
appears when a winner for a Link promotion has been determined but the transfer of 
the award to the player has not been completed.  When the payment process is 
completed, the jackpot becomes inactive and is removed from the summary screen. 

The information displayed for Active Jackpots includes: 
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• NAME – The name of the Bonus Server that is reporting the outstanding 
winner award.  The name appears in the expanded list of the Promotion 
Directory. 

• POOL NAME – The name for the Bonus Pool that is reporting the 
outstanding winner award.  The pool name is listed in the Bonus Pool 
Summary window when the associated Bonus Server is selected in the 
Promotion Directory. 

• LOCATION – The identification of the winning EGM.  The identification 
is either a Floor Location or Asset Number, depending on how the ABS 
system has been set up. 

• AMOUNT – The amount of the award. The Random Number is the 
Current Pool amount that must be reached for the award to be won. 

Adding and Configuring the Enhanced Personal 
Progressive Pool 
After the Acres Bonusing System hardware is installed and you have logged in on to the 
Configuration Workstation, the Enhanced Personal Progressive promotion needs to 
added and configured using the Configuration Workstation. 

Note:   

There can only be one Personal Progressive promotion in the ABS system. 

1. Make sure the correct Bonus Server is installed; see the Acres Bonusing System 
User Manual – Chapter 6 for information.  Right click on the Pool Name and 
select Rename to name the Bonus server, for example Enhanced Personal 
Progressive xx, where xx is the IP button address.   
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Renaming the Bonus Server 

2.  



B O N U S  S E R V E R  

100-0165-00 207 01/14/04 

Bonus Server 
The Acres Bonusing System (ABS) includes a Bonus Promotion 
tool you can use to give special awards to players.  A Bonus 
Promotion is a type of  award (such as money, car, player points) 
that a player can win.  Bonus Servers are PCs that manage the 
different Bonus Promotions.    

he number of Bonus Servers in the Acres Bonusing System depends on the 
types of Bonus Promotions.  See Chapter 9 for information on Bonus 
Promotions.  Some Bonuses require a special Gaming Device Bonus Server 
with increased security. 

BONUS SERVER COMMUNICATION— Bonus Servers communicate with other 
nodes on the ABS network through standard Ethernet.  The Concentrator is the router 
of all communication to/from the Bonus Servers.  Bonus Servers are connected to the 
Concentrator through the Bonus Server hub.  

Host

Translator

Concentrator Bank
Controller

BE IIBonus Server
Hub

Configuration
Workstation

Ethernet

Bonus
Server

OL Cable

Bonus
Server

Bonus
Server

BE IIBE II

Ethernet
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BONUS SERVER HARDWARE— The Bonus Server is a PC configured with RAM 
memory, parallel port, standard Ethernet, watchdog circuitry used to trigger Bonus 
Server reboot, and two separate dual port PCMCIA drives that use credit card sized 
storage devices known as PCMCIA Cards.  Bonus Servers do not have any other disk 
storage drives, displays or keyboards.  Bonus Server PCs are typically installed in the 
computer room with the Translator and Concentrator PCs. 

Note:   

Gaming Device Bonus Servers are in a lockable PC cabinet so the 
hardware is slightly different then the information described below. 

BONUS SERVER APPLICATION PROGRAM— The bottom slot of the PCMCIA 
drive located at the back of the Bonus Server is used to boot the Bonus Server 
Application program.  The Bonus Server Application program defines the overall rules on 
how a Bonus Promotion works.  The application is stored on a Read Only (ROM) 
PCMCIA card. 

Each Bonus Server must use the application program that supports the type of Bonus 
Promotion that the Bonus Server is running. 

PCMCIA DRIVES AND PCMCIA CARDS— The PCMCIA drive located at the front 
of the Bank Controller is used by the Bonus Server to store current information about 
and status of the Bonus Promotion.  Two Random Access Memory (RAM) PCMCIA 
cards are used for storing two separate copies of the information.  Keeping two copies 
of the information provides insurance in the event that one of the storage cards fails. 

PARALLEL PORT AND BONUS SERVER IDENTIFICATION ADDRESS— A 
Bonus Server Identification Address uniquely identifies each Bonus Server.  The 
address is a number encoded on a micro-electronic button installed in a button holder.  
The button holder is connected to the parallel port at the back of the Bonus Server.  
The identification address forms the lower portion of the Ethernet address for the 
Bonus Server.  The address is appended to a fixed upper part to form a complete 
Ethernet address.  The fixed part of the Ethernet address is: 

172.16.63. 

For example, if the Bonus Server Identification Address is 36, the complete Ethernet 
address for the Bonus Server is: 

172.16.63.36 
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Overview of Bonus Server 

 
Address ID 

CONFIGURATION PARAMETERS AND BONUS POOLS— When you set up a 
Bonus Promotion for a Bonus Server, you define Configuration Parameters.  
Configuration Parameters uniquely describe how you want a Bonus Promotion to 
work.  For some Bonus Promotions, you can set up several sets or copies of the 
Configuration Parameters.  Each unique set of parameters on promotions that support 
multiple sets is also called a Bonus Pool.  The Configuration Parameters and the 
current status of the Bonus Promotion are stored at the Bonus Server on random 
access (RAM) PCMCIA storage cards. 

CONFIGURATION WORKSTATION— You use the Configuration Workstation to 
set up or make changes to the Configuration Parameters for a Bonus Server.  
Configuration Parameters uniquely describe how you want a Bonus Promotion to 
work.  You also use the Configuration Workstation to view the current status of a 
Bonus Promotion.  See Chapter 9, Bonus Promotions for information on entering 
Configuration Parameters at the Configuration Workstation.   
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Configuration Workstation 

Installing a Bonus Server 
EQUIPMENT— You will need to install a new Bonus Server when: 

• You want to add a Bonus Promotion that requires a separate Bonus Server 

• You want to add more sets of Configuration Parameters (also known as 
Bonus Pools) than the maximum number allowed by the type of Bonus 
Promotion running on the Bonus Server. 

• An existing Bonus Server fails.  

To install a new Bonus Server, you need the following: 

• The pre-assembled Bonus Server PC, including two dual port PCMCIA 
drives, parallel port, watchdog timer circuit, Ethernet connection and AC 
power cord. 

• Ethernet cable to connect the Bonus Server to the Bonus Server network 
hub. 

• Bonus Server Address button and holder. 

• Button extension cable (only required if system supports Security Keys). 

• Bonus Server Application program. 

The application program must support the type of Bonus Promotion you want 
to run on the new Bonus Server. 
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• Two RAM PCMCIA storage cards. 

INSTALLING NEW BONUS SERVER— The general steps for installing a Bonus 
Server are: 

1. Set up the Bonus Server PC in the computer room. 

2. Install the RAM storage cards. 

3. Install the ROM Bonus Promotion application program. 

4. Install the address button holder, Bonus Server Identification Address, and 
extension cable (optional). 

5. Connect the Ethernet cable from the Bonus Server to the Bonus Server 
hub. 

6. Start the Bonus Server. 

7. Name the Bonus Server. 

8. Enter Configuration Parameters for the Bonus Promotion. 

Details for each step follow. 

PC HARDWARE— Set up the Bonus Server PC and label the box to indicate the type 
of Bonus Promotion and the Identification Address for the Bonus Server. 

INSTALL RAM STORAGE CARDS— The Bonus Server uses two RAM storage 
cards to store Configuration Parameters and the current status of the Bonus 
Promotion.  The storage cards have a battery that maintains the integrity of the data 
when the cards are removed from the Bonus Server.  Most storage cards use a 3-volt 
CR2325 lithium battery with a lifetime between 1 and 3 years.  Replacing the battery 
every year is highly recommended.  It may be helpful to maintain a record of when 
batteries are replaced for each Bonus Server.  A notation on the label of the cards will 
also help remind you when a new battery should be installed. 

The storage cards have a write protect switch located on the end of the card.  A label 
on the card shows the write protect position.  The switch must be positioned to allow 
writes in order for the Bonus Server to use the storage cards for saving the 
Configuration Parameters and promotion status. 
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Write Protect >

PCMCIA
Card

Write Protect
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Write Protect Switch 

CAUTION:  

Use only new storage cards when you add a new Bonus Server.  DO 
NOT use storage cards from any other Bonus Server. 

To install RAM storage cards: 

1. Install the battery into the storage cards (refer to manufacturer directions). 

2. Set the Write Protect switch so that information can be written to the 
cards (opposite direction of the Write Protect position). 

3. Power off the Bonus Server. 

4. Insert the storage cards into the slots of the PCMCIA drive located at the 
front of the Bonus Server.   The cards should click into place.  To remove, 
press the release button next to the card. 

INSTALL ROM BONUS SERVER APPLICATION PROGRAM— The Bonus 
Server application program is kept on a ROM PCMCIA card.  Each different type of 
Bonus Promotion requires a different Bonus server application program.  The 
application program you install must be for the type of Bonus Server and Promotion 
you are adding.  The label on the application card identifies the type of Bonus 
Promotion that the application program controls. 

To install the application program: 

1. Power off the Bonus Server. 

2. At the back of Bonus Server, insert the application program card into the 
bottom of the two PCMCIA card slots.  The card should click into place.  
To remove, press the release button next to the card. 
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Note:   

If the wrong type of application program is used, the Bonus Server will 
not run and you will not be able to set up or run the Bonus Promotion. 

INSTALL IDENTIFICATION ADDRESS— The Bonus Server Identification 
Address uniquely identifies and distinguishes each Bonus Server from all other devices 
on the network.  All Bonus Servers installed on the network must have unique 
addresses.  The Bonus Server Identification Address along with the application 
program card control the type of Bonus Promotion that can run on the Bonus Server.  
The following table shows the addresses required for each type of Bonus Promotion: 

Bonus Promotion Address 
Reserved 1-2 
FJP Server 3 
Coinless Transit Server (CTS) 4 
Key Distribution Center (KDC) 5 
Reserved for future expansion 6-16 
Link Lucky Coin Promotions (suggested but not required) 33-47 
Link Progressive Promotions (suggested but not required) 48-63 
MJT (Mr. Pokie) Promotion 64 
Player Message Server (PMS) 65 
Personal Progressives 66 
Free For All 67 
Reserved for future expansion 68-74 
 

You can make Bonus Server Identification Address buttons at the Configuration 
Workstation.  See Chapter 5, Configuration Workstation for further information. 

Because maintaining unique identification is critical to the proper operation of the 
system, you may find it helpful to maintain a list of the installed Bonus Servers and 
include the name, address, type of promotion, and date installed. 

To install the Bonus Server Identification Address button: 

1. Install the button holder to the parallel port at the back of the Bonus 
Server.  Use the screws on the holder to secure the holder to the port. 

2. Insert the address button into one of the two button holes on the button 
holder.  You may find it helpful to connect the address button to the hole 
that is most readily visible. 

3. If your system supports Security Keys, insert the button end of the 
extension cable to the remaining button hole on the button holder and 
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bring the cable to the front of the Bonus Server.  The cable is used for 
inserting a Security Key. 

Note:   

If the wrong address button is installed on a Bonus Server, the Bonus 
Server will not start running and you will not be able to set up the 
Configuration Parameters for the Bonus Promotion. 

CONNECT ETHERNET— Connect the Bonus Server to the Bonus Server hub 
using standard Ethernet cable. 

Concentrator

Bonus Server

Bonus Server Hub

Ethernet

 
 

START BONUS SERVER— See below. 

NAME THE NEW BONUS SERVER— See below. 

ENTER CONFIGURATION PARAMETERS— After giving the new Bonus Server a 
name, you can begin entering the Configuration Parameters for the Bonus Promotion.  
See Chapter 9, Bonus Promotions for details. 

BEEP CODES— In the event that the Bonus Server does not start correctly, the 
following beep codes can be used to help determine the problem: 

Note:   

The Bonus Server computer emits beeps as it tries to load the software; 
in order to use the beep codes simple count the number of beeps. 

1 = System not configured yet 

2 = Waiting For Online 

3 = Waiting For SHA-Pass 
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4 = Waiting for Node Key 

5 = Waiting for Session Key 

6 = Storage Key Missing 

8 = Host is not responding 

9 = Retry queue is stuck 

10 = No IP Button Found 

11 = Catastrophic RAM Failure 

Starting a Bonus Server 
BONUS SERVER STARTUP— Once a Bonus Server is installed and the 
Configuration Parameters have been defined at the Configuration Workstation, 
restarting a Bonus Server only requires cycling the Bonus Server PC power.  Before 
restarting the Bonus Server, make sure that the application ROM card and two RAM 
storage cards are installed. 

After power up, the Concentrator shows the Bonus Server as OK, the Translator 
reports the Bonus Server as on-line, and the Configuration Workstation lists the Bonus 
Server in the directory portion of the Main View Window.  When communication with 
the Bonus Server is lost, the status changes to Fail at the Concentrator, off-line at the 
Translator and the Configuration Workstation places a red X through the Bonus 
Server. 

STORAGE CARD TEST— When the Bonus Server starts, all the information on each 
of the two RAM storage card is checked.  If the information is valid on only one card, 
the data from the valid card is used to rewrite the information to the invalid card.  The 
previously invalid card is then re-tested. If the card does not pass the second test, the 
failure is reported to the host. 

CAUTION:  

Cards that fail the second re-test should be replaced.  If both cards fail, 
the Bonus Server will not run. 

VIEWING, MODIFYING CONFIGURATION PARAMETERS— Once the Bonus 
Server is running, you can use the Configuration Workstation to view or modify 
Configuration Parameters and review the status of each Bonus Promotion. 
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NAME THE BONUS SERVER— When a Bonus Server is first started, you must give 
the Bonus Server a name.  The new name should represent the purpose of the server 
and include the address of the server (for example, Random-34).  You cannot enter 
Configuration Parameters until you give the new Bonus Server a name. To name (or 
rename) a Bonus Server: 

1. Click on the new Bonus Server in the Directory window of the 
Configuration Workstation Main View Window,. The new Bonus Server is 
listed by the identification address. 

2. Right click on the mouse.  A menu appears. 

3. Select Rename. 

4. Type in the name for the new Bonus Server and press Enter. You can now 
enter Configuration Parameters for the Bonus Server. 

Installing New Bonus Server Application Program 
NEW APPLICATION PROGRAM— From time to time, you may receive a new 
Bonus Server Application program.  The new program may correct problems or 
provide new features and enhancements.  To install the new program: 

1. Power off the Bonus Server. 

2. Remove the current ROM application program card from the PCMCIA 
drive at the back of the Bonus Server by pressing the button next to the 
card. 

3. Add the new Ram.abs file to the CWS’ Code Image Manager.  This file is 
used to verify SHA.  

4. Insert the new PCMCIA Bonus Server application program card and push 
until the card clicks into place.  Insert the card into the bottom slot. 

5. Restore power to the Bonus Server. 

CAUTION:  

Do not remove or replace the RAM storage cards at the front of the 
Bonus Server. 
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Replacing Bonus Server Storage Card Battery 
REPLACING STORAGE CARD BATTERY— Under normal circumstances, you will 
not remove the Bonus Server storage cards.  The cards must remain in the Bonus 
Server in order to continually maintain a backup of the current status of the Bonus 
Promotion and current state of the Configuration Parameters. 

However, you will need to periodically remove the storage cards to replace the battery. 
Changing the battery once per year is recommended.  The Bonus Server will detect 
when the battery is low or dead and report the condition to the host.  The error 
identifies the location of the card that needs a new battery.  You should replace the 
battery as soon as possible to prevent losing information if the other card fails. 

CAUTION:  

If you are changing the battery on both storage cards, you must change 
each card one at a time. If you remove both cards at the same time, the 
Bonus Server will fail because the status of the Bonus Promotion cannot 
be saved. 

Note:   

Make sure you have the proper batteries on hand before removing any 
storage cards. 

To change the battery on the Bonus Server storage cards: 

1. Remove only one of the storage cards at the front of the Bonus Server by 
pressing the release button next to the card. 

Note:   

Do not power off the Bonus Server. The Bonus Server sends a message 
to the host indicating that the card has been removed. 

2. Remove the old battery and install the replacement battery. Make a 
notation of the replacement date on the card and in the Bonus Server.  

3. Install the storage card into the empty card slot. The Bonus Server sends a 
message to the host indicating that the new card has been successfully 
mapped.  If the Bonus Server sends an error message rather than the 
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successful map message, you should review the error and resolve the 
problem. 

4. If you are replacing the battery on the second card wait until the first card 
has received data from the server successfully. 

5. If you are replacing the battery on the second card, repeat steps 1-3 for the 
second card. 

Replacing Bonus Server Storage Cards 
REPLACING STORAGE CARDS— Under normal circumstances, you do not 
remove the Bonus Server storage cards except to replace the battery.  However, you 
may also need to replace a failed storage card. When a Bonus Server detects a failed 
card, the failure is reported to the host.  You should replace the failed card as soon as 
possible to prevent losing information if the second card also fails. 

If one storage card fails, you can replace the old card with a new card. If both storage 
cards fail (highly unlikely to occur), the Bonus Server will stop running after sending an 
error to the host.  In this situation, you will need to replace both cards and reload the 
Configuration Parameters from the copy maintained on the Configuration Workstation 
disk. 

REPLACING ONE STORAGE CARD— To replace one failed storage card: 

1. Install a battery into the new card. Make a notation of the replacement date 
on the card and in the Bonus Server log. See the Appendix for an example 
log. 

2. Set the Write Protect switch on the new storage card to allow writes. If the 
switch is not set correctly, the Bonus Server reports an error to the host. 

3. Remove only the one failed storage card from the front of the Bonus 
Server by pressing the release button next to the card.(the error message 
sent to the host indicates which card failed). 

Note:   

Do not power off the Bonus Server. The Bonus Server sends a message 
to the host indicating that the card has been removed. 

4. Install the new storage card into the empty card slot. The Bonus Server 
sends a message to the host indicating that the new card has been 



B O N U S  S E R V E R  

100-0165-00  01/14/04 219

successfully mapped.  If the Bonus Server sends an error message, you 
should review the error and resolve the problem. 

CAUTION:  

Failure to resolve the problem with the new card can cause the Bonus 
Server to stop running if the second card fails. 

REPLACING BOTH STORAGE CARDS— If both storage cards on a Bonus Server 
fail, the Bonus Server cannot update the status of the Bonus Promotion.  In this 
situation, the Bonus Server reports the failures to the host and will stop running.  
When both cards fail, you will lose the current status of the Bonus Promotion and the 
Configuration Parameters.  You will have to reload the Configuration Parameters from 
the copy maintained on the Configuration Workstation disk and reset the current status 
of the Bonus Promotion manually. 

CAUTION:  

Do not replace both storage cards unless you are absolutely sure both 
cards have failed. To replace both storage cards at the same time: 

1. Install batteries into the two new cards. Make a notation of the 
replacement date on the card and in the Bonus Server log. See the 
Appendix for an example log. 

2. Set the Write Protect switch on the new storage card to allow writes. If the 
switch is not set correctly, the Bonus Server reports an error to the host.  

3. From the Main View Screen of the Configuration Workstation, record the 
current values for the Current, Hidden, and Delayed pools for the Bonus 
Server with the failed storage cards. 

4. Power off the Bonus Server. 

5. Remove the two storage cards in the PCMCIA drive at the front of the 
Bonus Server. 

6. Install the two new cards into the empty slots. 

7. Power on the Bonus Server. After starting up, the Bonus Server sends a 
message to the host indicating that the new cards have been successfully 
mapped.  If the Bonus Server sends an error messages rather than the 
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successful map message, you should review the errors and resolve the 
problem. 

CAUTION:  

The Bonus Server can only run if at least one of the storage cards is 
mapped. 

8. At the Configuration Workstation, send all Configuration Parameters from 
the Configuration Workstation disk to the Bonus Server. 

9. At the Configuration Workstation, you may want to set the values for the 
Current and Hidden pools to match the values recorded in step 3.  You 
may also want to calculate how much of the Delayed pool recorded in step 
3 should be placed in the Current and Hidden pools. 

Replacing Bonus Server Address Button 
REPLACING ADDRESS BUTTON— When the Bonus Server is started, the 
Identification Address button is read to determine the Ethernet address for the Bonus 
Server.   If the Bonus Server cannot successfully read the address button, the server 
cannot be seen on the network and cannot run.  Since an error cannot be sent to the 
host, troubleshooting a button failure is difficult. 

If the Bonus Server Address button fails, you can make a replacement on the 
Configuration Workstation.  The new address button must be the same address as the 
original address button. 

CAUTION:  

Changing the address will cause you to lose your Configuration 
Parameters. 

Since the Bonus Server cannot report the failed address button, check to make sure 
that the button is securely inserted into the button holder and that the button holder is 
securely installed on the parallel port before assuming that the button has failed.  Also 
at the host check whether the Bonus Server has reported any storage card failures. 

To replace the Bonus Server Identification Address button: 

1. Make a new button with the same address. The address should be written 
on the original button.   Typically the address is also marked on the Bonus 
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Server PC and is recorded in the Bonus Server log.  See Chapter 5, 
Configuration Workstation for details on making address buttons. 

2. Remove the existing address button and replace with the new button.  
Make sure the button is firmly secured in the holder. 

3. Restart the Bonus Server and check that the Configuration Workstation 
shows the current status of the Bonus Server. 

Replacing Bonus Server PC 
REPLACING BONUS SERVER PC— In the event of a failure of the Bonus Server 
PC, the recommended procedure is to replace the entire PC.  No board or component 
level change is advised.  The replacement must be a Bonus Server PC with two dual-
port PCMCIA drives.  A standard PC cannot be used.  

Under normal circumstances, you should not replace the failed Bonus Server with an 
operating Bonus Server.  If you do not have a spare and need to use an operating 
Bonus Server as the spare, you must first retire the operating Bonus Server.  If you do 
not retire the operating Bonus Server, the EGMs will be incorrectly assigned to the 
Bonus Promotion and problems such as communication time-out messages on the 
BE-II VFD display will occur.  

 To replace a defective Bonus Server: 

1. Substitute the defective Bonus Server PC with a spare Bonus Server. If the 
spare is currently operating, retire the Bonus Server first. 

2. Move the Ethernet cable to the new Bonus Server. 

3. Install the same address button and holder onto the Parallel Port of the 
new Bonus Server. 

4. Install the same application program card in the bottom slot of the 
PCMCIA drive at the back of the new Bonus Server. 

5. Install one of the storage cards from the front of the failed Bonus Server 
into either slot of the PCMCIA drive at the front of the new Bonus Sever. 

6. Install a new storage card into the second slot at the front of the new 
Bonus Server. The second storage card from the original Bonus Server 
should be saved in case the first card has incorrect data or has failed. 
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Retiring a Bonus Server 
There may come a point when you want to stop using a Bonus Promotion and remove 
the Bonus Server from the network.  To remove a Bonus Server: 

1. Choose one of the following: 

• Delete all Bonus Pools on the Bonus Server. Delete the pools if you 
do not expect to ever use the Bonus Pools again.  See Chapter 9, 
Bonus Promotions for details on deleting Bonus Pools. 

• Remove all EGMs from all Bonus Pools on the Bonus Server. 
Remove the EGMs if you are only temporarily removing the Bonus 
Server from the network.  

2. Leave the Bonus Server running for ten minutes to insure all EGMs are 
removed from the Bonus Pools. 

CAUTION:  

If you do not leave the Bonus Server running for ten minutes, the EGMs 
will be incorrectly assigned to the Bonus Pools and problems such as 
communication time-out messages on the BE-II VFD display will occur. 

After being retired, a Bonus Server can be used as a spare. 

Troubleshooting Bonus Server 
If problems are occurring with a Bonus Server, you can use the status windows at the 
Concentrator, Translator, and Configuration Workstation to troubleshoot the problem.  
The Device Status Summary window on the Concentrator and the Node Address and 
Mapping window on the Translator show if the Bonus Server is on-line and 
communicating with the Concentrator and Translator. 

The Main View Screen on the Configuration Workstation shows you, which Bonus 
Servers are communicating with the Configuration Workstation.  A red X placed 
through the Bonus Server indicates a problem with the Bonus Server. 
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Note:   

The Bonus Server Beep Codes are a good tool to use in determining the 
cause of a Bonus Server startup failure.   

If a Bonus Server does not appear to be running, use the following guide to 
troubleshoot the problem: 

Symptom: 
Bonus Server is not in the device list on the Concentrator. 

Action: 
Check the Ethernet connection between the Concentrator, Bonus Server, and Bonus 
Server hub. 

Check that a valid, non-duplicate Bonus Server ID Address is installed on the Bonus 
Server. 

From a DOS window at the Concentrator, Ping the Ethernet address of the Bonus 
Server. 

Check that the lights on the Ethernet connection for the Bonus Server are on. 

Check that two storage cards are installed at the front of the Bonus Server. 

Check that an application program is installed at the back of the Bonus Server. 

Check the host for storage card error messages from the Bonus Server. 

Symptom: 
Bonus Server is not in the device list on the Concentrator. 

Action: 
Check the Ethernet connection between the Concentrator, Bonus Server, and Bonus 
Server hub. 

Check that a valid, non-duplicate Bonus Server ID Address is installed on the Bonus 
Server. 

From a DOS window at the Concentrator, Ping the Ethernet address of the Bonus 
Server. 

Check that the lights on the Ethernet connection for the Bonus Server are on. 
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Check that two storage cards are installed at the front of the Bonus Server. 

Check that an application program is installed at the back of the Bonus Server. 

Check the host for storage card error messages from the Bonus Server. 

Symptom: 
At the Configuration Workstation, Bonus Server is marked with a red X on the Main 
View Screen. 

Action: 
Check the Ethernet connect between Configuration Workstation, Concentrator, and 
Bonus Server. 

From a DOS window at the Configuration Workstation, Ping the Ethernet address of 
the Bonus Server. 

Check the host for error messages from the Bonus Server. 

Symptom: 
A new Bonus Server does not appear in the list of Bonus Servers on the Configuration 
Workstation. 

Action: 
Check that you have selected the correct type of Bonus Promotion on the 
Configuration Workstation. 

Check that the Bonus Server Identification Address for the Bonus Server is in the 
correct range for the type of new Bonus Server. 

Check that the correct type of application program is installed at the back of the Bonus 
Server. 

Make sure that new storage cards were used. 

Symptom: 
Cannot make changes to the Configuration Parameters for a Bonus Server 

Action: 
Check that a registered Security Key is installed in the extension cable attached to the 
parallel port at the back of the Bonus Server. 
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Appendix 1 - Sample Maintenance Logs 
This is an example of the overview information you may want to maintain about each 
Bonus Server: 

 

Bonus Server Summary Information 

Name Promotion 
Type 

ID 
Address 

Date Installed  
Installed by 

Date Retired 
Retired by 

Lucky-34 Lucky Coin 34 20-3-96 
JD Smith 

 

Prog-48 Progressive 48 25-3-96 
M Jones 

 

Player Server-
65 

Player 
Tracking 

65 27-3-96 
B Doe 

 

     
 

This is an example maintenance log you may want to maintain for the Bonus Servers: 

Bonus Server Maintenance Log 

Name Date Action by Action 
Random-34 20/3/96 JD Smith Installed Lucky Coin Bonus Server. 
Prog-48 25/3/96 B Jones Installed progressive Bonus Server. 
Player Server-
65 

27-3-97 M Jones Installed Player Server Bonus Server 

Random-34 3-3-97 B Doe Replaced battery on both storage 
cards. 

Prog-48 10-12-96 JD Smith Replaced failed storage card. 
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