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SUBJECT: City of Roseville — Critical Dry Year Water Supply and Infrastructure Needs
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INTRODUCTION

The City of Roseville currently obtains 100 percent of its surface water supply from Folsom Lake.
As a result of the dry conditions in 2013, which continued into 2014, the potential for a “dead pool”
condition occurred in early 2014. Under “dead pool” conditions, all flows out of Folsom Lake,
including water supplies for the City, would stop due to the historical low water level in the lake.
The “dead pool” volume for Folsom Lake equates to a volume of approximately 100,000 acre-feet
(af). This is approximately 10 percent of the total reservoir capacity of 977,000 af and 20 percent
of historical average wintertime storage of about 500,000 af.

These unprecedented conditions prompted the City to conduct this Critical Dry Year Water Supply
and Infrastructure Needs Assessment to identify alternative water supplies, required infrastructure
improvements and revised operational protocols to meet both existing and future water demands.
Fortunately, enough rainfall occurred in the early months of 2014 to avoid a “deadpool” condition.
However, based on these unprecedented conditions, future operation of Folsom Lake may be
modified and, if the dry conditions persist, the future water supply from Folsom Lake to the City
could be significantly reduced or stopped completely.

Based on the City’s concern regarding the reliability of its Folsom Lake water supply, the City
requested West Yost Associates (West Yost) to conduct this assessment and prepare this Technical
Memorandum (TM) summarizing the evaluation and its findings. This TM summarizes the
infrastructure required to meet the City’s existing and buildout demands under various alternative
dry-year water supply scenarios. Additionally, this TM provides a summary of recommended
operational changes to the City’s existing water system facilities during the dry-year conditions.

EXHIBIT ROSEVILLE-15



Technical Memorandum
May 14, 2015
Page 2

An overview of the evaluation assumptions and findings is included in the following sections:

e Modeling Assumptions
e Existing System Evaluation

e Buildout System Evaluation

This TM also includes two appendices, Appendix A and Appendix B, which provide the detailed
results of the existing system and buildout system evaluations, respectively.

MODELING ASSUMPTIONS

To analyze the required infrastructure under different water supply conditions, West Yost used the
City’s hydraulic water system model which was previously developed by West Yost for the
Pressure Zone 4 Water System Evaluation'. This hydraulic model contains the extended period
simulation which includes 72-hour diurnal patterns assigned to each demand node in the hydraulic
model for each pressure zone. The diurnal patterns in the hydraulic model were thoroughly
reviewed previously by City of Roseville Environmental Utilities staff and West Yost.

The operational settings for the future Zone 4 reservoirs for the West Roseville Specific Plan and
Sierra Vista from the Pressure Zone 4 Water System Evaluation, as documented in the Pressure
Zone 4 Evaluation Technical Memorandum, were used initially as the base condition. These
operational settings were then modified as needed for each of the dry-year scenarios for existing
and buildout system conditions.

EXISTING SYSTEM EVALUATION
Existing Water Demand

Based on information provided to West Yost by the City?, the peak summer month water demand
for 2014 was estimated to be 50 million gallons per day (mgd), or 77 cubic feet per second (cfs).
Under drought stage conditions, assuming a 20 percent demand reduction, the peak summer month
water demand for 2014 was assumed to be 40 mgd, or 62 cfs.

Existing Water Supplies

Under existing system conditions, the City is normally supplied from Folsom Lake. Groundwater
wells, and connections with neighboring water agencies can be used if drought or emergency
conditions warrant. These supplies would be delivered through the following facilities:

e Roseville Water Treatment Plant;

o Six existing City groundwater wells (Diamond Creek, Woodcreek North, Darling,
Oakmont, Blue Oaks and Hayden Parkway);

! Pressure Zone 4 Buildout Potable Water System Evaluation Technical Memorandum, prepared by West Yost
Associates, December 7, 2011.

2 Water Demand Calculations, prepared by City of Roseville, September 19, 2013,
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e Four emergency connections with the Placer County Water Agency (PCWA) at
Pleasant Grove, Highland, Five Star and Tinker Pump Station connections; and

e An emergency connection with the Sacramento Suburban Water District (SSWD) at
Pacific Fruit Express (PFE) Road.

Additionally, a Zone 4 to Zone 1 pump station and a pump station between SSWD and the City’s
water system are under construction by the City and were also included in this evaluation. Figure 1
shows the locations of these existing water system facilities.

Existing System Evaluation Scenarios and Results

West Yost evaluated eight potential alternative dry-year supply scenarios under existing system
conditions. These scenarios are summarized in Table 1.

Table 1. Water Supply Scenarios Evaluated for the Existing System

Supply from Supply from
Roseville Water Raoseville Emergency Emergency Assumed
Treatment Plant  Groundwater Connections with  Connections with System Demand
Scenario Supply, mgd Supply. mgd PCWA, mgd SSWD, mgd Demand, mgd  Reduction, %
1 23 9.8 6.7 0 40 20
2 23 9.8 4.5 0 40 20
3 10.8 9.8 10.5 0 36 28
4 0 9.8 10.5 7 32.8 3
5@ 0 9.8 10.5 7 27.2 27
6 0 9.8 7 3 21.6 22
i 0 12.7 7 3 24.8 25
8 0 16.3 7 3 26.8 27
&) Assumed clearwells at the Water Treatment Plant were out of service,

As shown in Table 1, the 40 mgd existing system demands under drought conditions (assumes a
20 percent demand reduction) could be met when the City’s WTP supplied 23 mgd, groundwater
wells supplied 9.8 mgd, and emergency connections supplied 6.7 mgd into the existing distribution
system. Other assumptions for the existing system analysis are summarized in Appendix A,
Table A1l.

When the City’s WTP supply was decreased, or no supply was assumed to be available from the
City’s WTP (assumes no supply from Folsom Lake available), the City’s existing system could
provide adequate services to the City’s existing customers when one of the following conditions
were met:

e Water demands were further reduced (beyond the assumed 20 percent demand
reduction);

e Additional supplies were available from new groundwater wells (Blue Oaks Well and
Hayden Parkway Well); or

e Additional supplies were available from additional emergency connections with
PCWA or SSWD.

WEST YOST ASSOCIATES n\c\415\00-13-18\wp\082614_1TMDroughtEval
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The City’s Pressure Zone 4 has four existing groundwater wells. Hydraulic results over the 72-hour
simulation indicated that the City could deliver the excess groundwater supplies in Pressure Zone 4
to Pressure Zone 1 through a new pump station located at Pleasant Grove Boulevard, east of Rose
Creek Road (Pleasant Grove Pump Station).

To convey water from SSWD through the emergency connection at PFE Road to the City’s Pressure
Zone 1, a new pump station would be required because the hydraulic head at the PFE Road
emergency connection with SSWD is lower than the hydraulic head in the City’s Pressure Zone 1.
As of the writing of this technical memorandum, this pump station was under construction by
the City.

Assumptions and results for the eight existing system evaluation scenarios are summarized in
Appendix A, Table Al. In addition, Appendix A provides detailed figures for each existing system
scenario that summarizes the following:

e Assumed water supply sources and quantities for the scenario;

e Minimum pressure for the existing maximum day demand condition;

o City’s existing storage reservoir water level trends over the 72 hour simulation
period; and

o  WTP clearwell water level trends over the 72-hour simulation period (only for
Scenarios 5, 6, 7, and 8).

BUILDOUT SYSTEM EVALUATION
Buildout Water Demand

Based on information provided to West Yost by the City?, the peak summer month water demand
for buildout was estimated to be 96.7 million gallons per day (mgd), or 150 cubic feet per second
(cfs). Under drought stage conditions, assuming a 20 percent demand reduction, the peak summer
month water demand for buildout was assumed to be 77.3 mgd, or 120 cfs.

Buildout Water Supplies

The water supplies for the City’s buildout demand condition were assumed to include surface water
from Folsom Lake, the City’s existing and planned future groundwater wells, emergency
connections with neighboring agencies, and the Sacramento River Water Supply Project. These
supplies would be delivered to the City through the following facilities:

e Roseville Water Treatment Plant;

¢ 19 groundwater wells (include six existing groundwater wells and 13 future
groundwater wells);

e Four emergency connections with PCWA (Pleasant Grove, HighlandFive Star and
Tinker Pump Station);

3 Water Demand Calculations, prepared by City of Roseville, September 19, 2013.
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® An emergency connection with SSWD at PFE Road;
e A Pressure Zone 4 to Pressure Zone 1 pump station; and

e Treated Sacramento River Water at either Sierra Vista Specific Plan Reservoir Site or
near the intersection of Baseline Road and Woodcreek Oaks Boulevard.

Figure 2 shows the locations of these facilities. For the buildout system evaluation, City staff had
provided West Yost with four alternate groundwater well locations in Pressure Zone 1. There are a
total of 19 groundwater wells shown on Figure 2; however, West Yost only assumed the use of
16 groundwater wells in the buildout system hydraulic evaluation.

Also shown in Figure 2, there are future storage tanks to be constructed for buildout in Pressure
Zone 4. These storage tanks include a 12 MG storage tank at West Roseville Specific Plan, and a 6
MG storage tank at Sierra Vista Specific Plan.

Buildout System Evaluation Scenarios and Results

City staff developed eight alternative water supply scenarios for West Yost to evaluate under
buildout conditions. Table 2 provides an overview of the supply scenarios evaluated.

Table 2. Water Supply Scenarios Evaluated for the Buildout System

Supply from Supply from
Roseville Water Roseville Emergency Emergency Sacramento River Assumed
Treatment Plant ~ Groundwater  Connections with  Connections with Water Supply System Demand
Scenario Supply, mgd Supply, mgd PCWA, mgd SSWD, mgd Project, mgd Demand, mgd Reduction, %
1 10.8 40 10 7 0 68 30
2 10.8 40 10 7 10 78 20
3 0 40 10 7 10 67 31
4 0 40 10 7 0 57 41
5@ 0 40 10 7 20 77 20
6® 0 40 10 7 20 77 20
70 0 40 10 7 20 77 20
gl 0 40 10 7 20 77 20

@) Sacramento River treated water was assumed to be delivered to the City's buildout system through a 36-inch diameter pipeline from the Sierra Vista
facility site to the suction side of the Pleasant Grove Pump Station.

)  Sacramento River treated water was assumed to be delivered to the City's Pressure Zone 4 at the Sierra Vista facility site at a hydraulic head of
305 feet.

© Sacramento River treated water was assumed to be delivered to the City’s Pressure Zone 4 at the Sierra Vista facility site at a hydraulic head of
305 feet, and the service area of Pressure Zone 4 was expanded to the east side of the City's system.

@ Sacramento River treated water was assumed to be delivered to the City's Pressure Zone 1 system at intersection of Baseline Road and Woodcreek
Oaks Boulevard at a hydraulic head of 405 feet.

Buildout evaluation results indicated that the City’s buildout system could provide services to the
existing and future customers under the various supply scenarios summarized in Table 2.
Depending on the supply and demand conditions assumed, an additional transmission main to
convey Sacramento River Water Supply and relocation of proposed future groundwater wells from
Pressure Zone 4 to Pressure Zone 1 should be considered.

WEST YOST ASSOCIATES n\c\415\00-13-18\wp\082614_1TMDroughtEval
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Similar to the existing system evaluation, excess groundwater supply in the City’s Pressure Zone 4
could be delivered to Pressure Zone 1 during the off-peak demand condition. Therefore, the
relocation of some of the proposed future groundwater wells from Pressure Zone 4 to Pressure
Zone 1 is recommended to reduce the future pumping requirement, and associated energy
consumption, at the proposed Pleasant Grove booster pump station. City staff has identified three
potential alternative locations for the proposed future groundwater wells which are listed below:

e Mahaney Park;
e Maidu Park; and
e City’s Corporation Yard.

As an alternative to the Pleasant Grove booster pump station, under the buildout system evaluation,
West Yost investigated the potential expansion of the Pressure Zone 4 service area to include the
service area directly east of the current Pressure Zone 4 service area (currently in the Pressure Zone
1 service area) when the Sacramento River Water Supply is delivered to Pressure Zone 4. Four new
pressure reducing stations and five new isolation valves would be required to expand the Pressure
Zone 4 service area east. The results of this evaluation indicated that some of the rezoned area in
the new, expanded Pressure Zone 4, experienced low pressure due to higher topology. Based on
these results, West Yost did not consider this alternative as a viable option for the City in the future.
As an alternative to the expansion of the Pressure Zone 4 service area, West Yost also evaluated
moving the delivery point for the proposed Sacramento River Water Supply from the Sierra Vista
tank to a direct connection into Pressure 1 at the intersection of Baseline Road and Woodcreek
Oaks Boulevard. Under this configuration, the results indicated that the City could maintain system
pressure within 30 to 40 psi throughout all of the City’s service areas. If and when the Sacramento
River Water Supply Project moves forward, West Yost recommends that the City further evaluate
the feasibility of this alterative.

Assumptions and results for the eight buildout system evaluation scenarios are summarized in
Appendix B, Table B1. In addition, Appendix B provides detailed figures for each existing system
scenario that summarizes the following:

o Assumed water supply sources and quantities for the scenario;

e Minimum pressure for the buildout maximum day demand condition;

o Future storage reservoir water level trends over the 72-hour simulation period; and

e System pressure trends of selected nodes over the 72-hour simulation period.

WEST YOST ASSOCIATES n\c\415\00-13-18\wp\082614_1TMDroughtEval
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CONCLUSIONS

Overall, the City’s existing system could provide adequate system pressures to the existing
customers during the dry year conditions by reducing system demands. A new pump station at
Pleasant Grove Boulevard should be considered to deliver the excess groundwater supply from
Pressure Zone 4 to Pressure Zone 1, and a new pump station at PFE Road would be required to
deliver emergency water supply from SSWD because the hydraulic head at the SSWD emergency
connection point is lower than the City’s Pressure Zone 1 system. As of the writing of this technical
memorandum, this pump station was under construction by the City.

The City’s buildout system could provide adequate system pressures to the existing and future
customers during the dry year conditions with future groundwater wells, storage tanks and pump
stations. The should consider relocating some of the proposed future groundwater well sites to
Pressure Zone 1 to reduce the pumping requirement from Pressure Zone 4 to Pressure Zone 1 during
the off-peak demand condition. Additionally, the City should consider the potential of including a
delivery location for the Sacramento River supply in Pressure Zone 1, near the intersection of
Baseline Road and Woodcreek Oaks Boulevard, once the Sacramento River Water Supply Project
is closer to development. This could be an alternative site to the Sierra Visa Reservoir Site.

WEST YOST ASSOCIATES n\c\415\00-13-18\wp\082614_1TMDroughtEval
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FIGURE 2

City of Roseville
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Table A1. Summary of Hydraulic Conditions and Hydraulic Results for Existing Drought Year Evaluation
A ed Refe O g e
Roseville We 0 P A D Available Demand ary of Re be o) e ara odel A ptio
Scenario: Existing 1, WTP Flow = 23 mgd
Total Groundwater Supply = 9.8 mgd Total Interties = 6.7 mgd 40 mgd Most pressures are above 50 psi, except for these following areas: Scenario 1 72-hour period simulation
imulated flow for each well (average flow): Simulated flow for each interties: (20% demand | . Area located along Eureka Road, between Douglas Boulevard and Sunrise Avenue. Figures 1,2, 3 Assumed hydraulic head at PCWA connections
¢ Diamond Creek Well=2.92 mgd o Pleasant Grove = 0.35 mgd reduction) The minimum pressure at this area ranged from 40 to 49 psi. —  Five Star @ HGL 405'
e Woodcreek North = 2.6 mgd e Highland Conn = 0.35 mgd e Area located near Antelope Creek Drive. The minimum pressure was 46 psi. — Pleasant Grove @ HGL 405’
« Darling Well = 1.4 mgd o Five Star Conn = 3 mgd e Area Igt;ated:;e?r i;)ne _3, on Secret Ravine Parkway. The minimum pressure —  Highland @ HGL 405’
e Oakmont Well = 2.88 mgd o Tinker = 3 mgd ranged from 3710 44 psi. —  Tinker @ HGL 380'
Scenario: Existing 2, WTP Flow = 23 mgd
Total Groundwater Supply = 9.8 mgd Total Interties = 4.5 mgd 40 mgd Most pressures are above 45 psi, except for these following areas: Scenario 2 Additional Operationai Assumption:
Simulated flow for each well (average flow): Simulated flow for each interties: (20% demand | ,  Area located along Eureka Road, between Douglas Boulevard and Sunrise Avenue. Figures 1, 2, 3 — Zone 1 BPS to fill Zone 1 Tanks from 9 pm to 8 am
« Diamond Creek Well=2.92 mgd e Pleasant Grove = 0.35 mgd reduction) The minimum pressure at this area ranged from 39 to 48 psi. ‘ Assumed hydraulic head at PCWA connections
¢ Woodcreek North = 2.6 mgd « Highland Conn = 0.35 mgd s Area located between Eureka Road, Lead Hill Boulevard and Rocky Ridge Drive. . ,
' g o ; — Five Star @ HGL 405
« Darling Well = 1.4 mgd o Five Star Conn = 3.8 mgd The minimum pressure ranged from 43 to 45 psi. Pl t Grove @ HGL 405"
¢ Oakmont Well = 2.88 mgd o Tinker = 0 mgd « Area located near Antelope Creek Drive and Creekside Ridge Court. The minimum Il @ -
pressure was 43 psi. — Highland @ HGL 405
e Area located near Automall Drive. The minimum pressure was 43 psi. — Tinker @ HGL 380’
o Area located near Zone 3, on Secret Ravine Parkway. The minimum pressure
ranged from 25 to 34 psi.
Scenario: Existing 3, WTP Flow = 10.8 mgd
Total Groundwater Supply = 9.8 mgd Total Interties = 10.5 mgd 36 mgd Most pressures are above 45 psi, except for these following areas: .Scenario 3 Additional Operational Assumption:
Simulated flow for each well (average flow): Simulated flow for each interties: (28% demand o Area located along Eureka Road, between Douglas Boulevard and Sunrise Avenue. Figures 1, 2, 3 — Zone 1 BPS to fitl Zone 1 Tanks from 9 pm to 5 am
« Diamond Creek Well=2.92 mgd + Pleasant Grove = 0.35 mgd reduction) The minimum pressure at this area ranged from 43 to 50 psi. _ Assumed hydraulic head at PCWA connections
¢  Woodcreek North = 2.6 mgd e Highland Conn = 0.35 mgd e Area located between Eureka Road, Lead Hill Boulevard and Rocky Ridge Drive. —  Five Star @ HGL 405’
o Darling Well = 1.4 mgd s Five Star Conn = 3.8 mgd The minimum pressure was 49 psi. Pleasant Grove @ HGL 405’
e Oakmont Well = 2.88 mgd e Tinker = 6 mgd e Area located near Antelope Creek Drive and Creekside Ridge Court. The minimum _ _e @ X
pressure was 43 psi. — Highland @ HGL 405
e Area located near Automall Drive. The minimum pressure was 48 psi. — Tinker @ HGL 380’
e Area located near Zone 3, on Secret Ravine Parkway. The minimum pressure
ranged from 35 to 39 psi.
Scenario: Existing 4, WTP Flow = 0 mgd
Total Groundwater Supply = 9.8 mgd Total Interties = 10.5 mgd 32.8 mgd Most pressures are above 45 psi, except for these following areas: _Scenario 4 New Pump Station at PFE Road to deliver SSWD flow into Roseville System at 7 mgd
Simulated flow for each well (average flow): Simulated flow for each interties: (34% demand | ,  Area located along Eureka Road, between Douglas Boulevard and Sunrise Avenue. Figures 1,2, 3 Additional Operational Assumption:
«  Diamond Creek Well=2.92 mgd  Pleasant Grove = 0.35 mgd reduction) The minimum pressure at this area ranged from 38 to 50 psi. — Zone 1 BPS to fill Zone 1 Tanks from 9 pm to 3 am
e Woodcreek North = 2.6 mgd ¢ Highland Conn = 0.35 mgd * Area located between Eureka Road, Lead Hill Boulevard and Rocky Ridge Drive. Assumed hydraulic head at PCWA connections
e  Darling Well = 1.4 mgd s Five Star Conn = 3.8 mgd The minimum pressure ranged from 44 to 48 psi. —  Five Star @ HGL 408’
. Oakmont Well = 2.88 mgd ¢ Tinker = 6 mgd o Area located near Antelope Creek Drive and Creekside Ridge Court. The minimum ,
. SSWD =7 mgd pressure was 43 psi. — P|.easant Grove @ HGL 405
« Area located near Automall Drive. The minimum pressure was 44 psi. — Highland @ HGL 405
¢ Area located near Zone 3, on Secret Ravine Parkway. The minimum pressure — Tinker @ HGL 380°
ranged from 30 to 35 psi.
Scenario: Existing 5, WTP Flow = 0 mgd
Total Groundwater Supply = 9.8 mgd Total Interties = 17.5 mgd 27.2 mgd Most pressures are above 45 psi, except for these following areas: Scenario 5 Assumed WTP Clearwells out of service
imulated flow for each well (average flow): Simulated flow for each interties: (46% demand | ,  Area located between Eureka Road and Douglas Boulevard. The minimum Figures 1,2, 3,4 New Pump Station at PFE Road to deliver SSWD flow into Roseville System at 7 mgd
o Diamond Creek Well=2.92 mgd o Pleasant Grove = 0.35 mgd reduction) pressures at this area are around 42-43 psi. Assumed hydraulic head at PCWA connections
¢  Woodcreek North = 2.6 mgd e Highland Conn = 0.35 mgd ¢ Area located between Eureka Road, Lead Hill Boulevard and Rocky Ridge Drive. — Five Star @ HGL 405’
e Darling Well = 1.4 mgd » Five Star Conn = 3.8 mgd The minimum pressure is 45 psi. —  Pleasant Grove @ HGL 408’
e Oakmont Well = 2.88 mgd e Tinker = 6 mgd — Highland @ HGL 405'
» SSWD =7 mgd —  Tinker @ HGL 380’
Scenario: Existing 6, WTP Flow = 0 mgd
Total Groundwater Supply = 9.8 mgd Total Interties = 10 mgd 21.6 mgd Most pressures are above 45 psi, except for these following areas: Scenario 6 Assumed Zone 1 Tank Fill BPS offline, Zone 1 Tank Fill bypass was opened — NE Tanks
imulated flow for each well (average flow): imulated flow for each interti (57% demand [, Zone 5 areas near Sagemore Drive and Silver Mill Way. The minimum pressures at Figures 1,2, 3,4 float on Zone 1 pressure
« Diamond Creek Well=2.92 mgd « Pleasant Grove = 0 mgd reduction) these areas are 42 to 44 psi. WTP Clearwells were also operated off Zone 1 pressure
« Woodcreek North = 2.6 mgd e Highland Conn = 0 mgd New Pump Station at PFE Road to deliver SSWD flow into Roseville System at 3 mgd
e Darling Well = 1.4 mgd - Five Star Conn = 3.8 mgd Assumed hydraulic head at PCWA connections
o Oakmont Well = 2.88 mgd » Tinker = 3.2 mgd —  Five Star @ HGL 40%'
e SSWD =3 mgd — Pleasant Grove @ HGL 405’
— Highland @ HGL 405’
— Tinker @ HGL 380°
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Table A1. Summary of Hydraulic Conditions and Hydraulic Results for Existing Drought Year Evaluation
A ed Refer to Figure
Roseville We 0 P A D Available Demand ary of Re be 0 e dra odel A ptio
Scenario: Existing 7, WTP Flow = 0 mgd
Total Groundwater Supply = 12.7 mgd Total Interties = 10 mgd 24.8 mgd Most pressures are above 45 psi, except for these following areas: Scenario 7 New Pump Station at Pleasant Grove to pump from Zone 4 to Zone 1 — Operated only
Simulated flow for each well (average flow): Simulated flow for each interties: (50% demand o Area located between Eureka Road and Douglas Boulevard. The minimum Figures 1, 2, 3, 4 when PRV Station on Junction Boulevard is closed (zero flow)
« Diamond Creek Well=2.92 mgd » Pleasant Grove = 0 mgd reduction) pressures at this area are around 44-45 psi. New Blue Oaks Well operated at 2.9 mgd
e Woodereek North = 2.6 mgd « Highland Conn = 0 mgd e Zone 5 areas near Sagemore Drive, Iron Crest Drive, and Silver Mill Way. The Assumed Zone 1 Tank Fill BPS offline, Zone 1 Tank Fill bypass was opened — NE Tanks
« Darling Well = 1.4 mgd e Five Star Conn = 3.8 mgd minimum pressures at these areas are 40 to 45 psi. float on Zone 1 pressure
e Oakmont Well = 2.88 mgd o Tinker = 3.2 mgd WTP Clearwellsl were also operated off Zone 1 pressure .
o Blue Oaks Well = 2.88 mgd e SSWD =3 mgd New Pump Statlop at PFE Road to deliver $SWD flow into Roseville System at 3 mgd
Assumed hydraulic head at PCWA connections
— Five Star @ HGL 405’
— Pleasant Grove @ HGL 405’
— Highland @ HGL 405
— Tinker @ HGL 380’
Scenario: Existing 8, WTP Flow = 0 mgd
Total Groundwater Supply = 15.3 mgd Total Interties = 10 mgd 26.8 mgd Most pressures are above 45 psi, except for these following areas: Scenario 8 New Hayden Parkway Well operated at 2.6 mgd
Simulated flo h well (av flow): Simulated flow for each interties: (46% demand e Area located between Eureka Road and Douglas Boulevard. The minimum Figures 1,2, 3, 4 New Pump Station at Pleasant Grove to pump from Zone 4 to Zone 1 — Operated only
o Diamond Creek Well=2.92 mgd « Pleasant Grove = 0 mgd reduction) pressures at this area are around 43-44 psi. when PRV Station on Junction Boulevard is closed (zero flow)
e Woodcreek North = 2.6 mgd e Highland Conn = 0 mgd e Zone 5 areas near Sagemore Drive, Iron Crest Drive, and Silver Mill Way. The New Blue Oaks Well ope.rated at 2.9 mgd .
e Darling Well = 1.4 mgd » Five Star Conn = 3.8 mgd minimum pressures at these areas are 39 to 44 psi. Assumed Zone 1 Tank Fill BPS offline, Zone 1 Tank Fill bypass was opened — NE Tanks
¢ Oakmont Well = 2.88 mgd e Tinker = 3.2 mgd float on Zone 1 pressure
« Blue Oaks Well = 2.88 mgd + SSWD =3 mgd WTP CIeanNeIIg were also operated off Zone 1 pressure .
e Hayden Parkway Well = 2.59 mgd New Pump Statlop at PFE Road to deliver SSWD flow into Roseville System at 3 mgd
Assumed hydraulic head at PCWA connections
— Five Star @ HGL 405
— Pleasant Grove @ HGL 405’
— Highland @ HGL 405’
— Tinker @ HGL 380
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SCENARIO 1

Scenario 1 - Figure 1. Summary of Total Supply During 2014 Drought Event
Existing Average Maximum Day Demand Condition at 40 mgd
WTP Supplies at 23 MGD
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SCENARIO 1
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SCENARIO 1

Scenario 1 - Figure 3. Summary of Northeast Storage Reservoir Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 40 mgd
WTP Supplies at 23 MGD
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SCENARIO 2

Scenario 2 - Figure 1. Summary of Total Supply During 2014 Drought Event
Existing Average Maximum Day Demand Condition at 40 mgd
WTP supplies at 23 mgd, No Tinker Flow
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SCENARIO 2
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SCENARIO 2

Scenario 2 - Figure 3. Summary of Northeast Storage Reservoir Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 40 mgd
WTP supplies at 23 mgd, No Tinker Flow
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SCENARIO 3

Scenario 3 - Figure 1. Summary of Total Supply During 2014 Drought Event
Existing Average Maximum Day Demand Condition at 36 mgd
WTP Supplies at 10.8 MGD
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SCENARIO 3
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SCENARIO 3

Scenario 3 - Figure 3. Summary of Northeast Storage Reservoir Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 36 mgd
WTP Supplies at 10.8 MGD
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SCENARIO 4

Scenario 4 - Figure 1. Summary of Total Supply During 2014 Drought Event
Existing Average Maximum Day Demand Condition at 32.8 mgd
WTP Supplies at 0 MGD
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SCENARIO 4
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SCENARIO 4

Scenario 4 - Figure 3. Summary of Northeast Storage Reservoir Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 32.8 mgd
WTP Supplies at 0 MGD
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SCENARIO 5

Scenario 5 - Figure 1. Summary of Total Supply During 2014 Drought Event
Existing Average Maximum Day Demand Condition at 27.2 mgd
WTP Supplies at 0 MGD

42

40
38

36 —-

34 - —

32 - — — = — - -

30 - -
28 —
26 -

24 -
2 - Average Total SSWD Flow = 6.7 mgd

20 -

Total Supply, mgd

14 4 - - Average Total PCWA Interties Flow=10.Imgd- ~ ~ -~ -~~~ ~ ~ ~ ~ = = =~
12 -

10 -

|EsssmmAveragellotallCityaWelsiElowiSI9 Simp ittt s i btk it bt Ll L L ol iat iit s dindiad i Ap omdias eali ot L il

o N B~ O

e = T

:00hrs 06:00hrs 12:00hrs 18:00hrs 24:00hrs 30:00 hrs 36:00hrs 42:00 hrs  48:00 hrs

T LI U LR SRR AL TTTTITTTr 77T

0 54:00 hrs 60:00 hrs 66:00hrs  72:00 hrs

o

. City WTP City Wells PCWA interties SSWD

WEST YOST ASSOCIATES
m\c\415\00-13-18\e\Hyd_Rslt_Sce5a_SSWD_ZeroWTP_wo_Clearwells.xlsx City of Roseville
Last Revised: 01-09-13 Dry Year Evaluation



SCENARIO 5
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SCENARIO 5

Scenario 5 - Figure 3. Summary of Northeast Storage Reservoir Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 27.2 mgd
WTP Supplies at 0 MGD
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SCENARIO 5

Scenario 5 - Figure 4. Summary of Clearwells Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 27.2 mgd
WTP Supplies at 0 MGD
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SCENARIO 6

Scenario 6 - Figure 1. Summary of Total Supply During 2014 Drought Event
Existing Average Maximum Day Demand Condition at 21.6 mgd
WTP Supplies at 0 MGD
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SCENARIO 6

FIGURE 2
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SCENARIO 6

Scenario 6 - Figure 3. Summary of Northeast Storage Reservoir Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 21.6 mgd
WTP Supplies at 0 MGD
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SCENARIO 6

Scenario 6 - Figure 4. Summary of Clearwells Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 21.6 mgd
WTP Supplies at 0 MGD
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SCENARIO 7

Scenario 7 - Figure 1. Summary of Total Supply During 2014 Drought Event
Existing Average Maximum Day Demand Condition at 24.8 mgd
WTP Supplies at 0 MGD
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SCENARIO 7
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SCENARIO 7

Scenario 7 - Figure 3. Summary of Northeast Storage Reservoir Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 24.8 mgd
WTP Supplies at 0 MGD
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Scenario 7 - Figure 4. Summary of Clearwells Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 24.8 mgd
WTP Supplies at 0 MGD
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SCENARIO 8

Scenario 8 - Figure 1. Summary of Total Supply During 2014 Drought Event
Existing Average Maximum Day Demand Condition at 26.8 mgd
WTP Supplies at 0 MGD
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SCENARIO 8
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SCENARIO 8

Scenario 8 - Figure 3. Summary of Northeast Storage Reservoir Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 26.8 mgd
WTP Supplies at 0 MGD
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SCENARIO 8

Scenario 8 - Figure 4. Summary of Clearwells Trends over 72-hour Period Simulation
For 2014 Drought Event Under Existing Average Maximum Day Demand Condition at 26.8 mgd
WTP Supplies at 0 MGD
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APPENDIX B

Buildout System Evaluation Results



Table B1. Summary of Hydraulic Conditions and Hydraulic Results for Buildout Drought Year Evaluation
Refer to Figure
Roseville oundwate pp ertie and Sac Rive pplie A ed Demand ary of Re be o e ara odel A plio
Scenario: Buildout 1, WTP Flow = 10.8 mgd
Total GW Supply = 40 mgd Total Sac River = 0 mgd 68 mgd Most pressures are above 50 psi, except for these Scenario 1 e Assumed hydraulic head at PCWA connections
imulated flow for each well Total Interties = 17 mgd (Buildout.deman.d inthe | following areas in Pressure Zone 4: Figures 1, 2, 3, 4 — Five Star @ HGL 405’
(ave.rage flow): Simulated flow for each intertie: H?fﬂgﬁ:ﬂ:; ’rg(éii‘e‘gatz * Cluster of junctions around Diamond Creek Well - —  Pleasant Grove @ HGL 405’
- . e Clu n
* HP Well = 2.48 mgd » Hightand Conn = 0.26 mgd R = oree from 43 to 49 psi —  Tinker @ HGL 390
« Darling Well = 1.44 mgd « Five Star Conn = 3.8 mad est Well — pressures range from 43 to 49 psi . . ' .
« Oakmont Well = 3.13 mgd ) : e Cluster of junctions located southwest of Woodcreek « PFE Pump Station to deliver SSWD flow into Roseville System
Eiue Fakail 2 iy o Tinker = 5.5 mgd West Well — pressures range from 42 to 49 psi — Design Flow at 7 mgd
L ] = -
« Hayden ViayTNeH _ : SrEngd * SSWD =6.83 mgd e Cluster of junctions located west of HP Well and — Design Head at 165 feet
T e Woodcreek North Well — pressures range from 43 to o Pleasant Grove Pum . :
R . ) p Station to deliver excess groundwater supply from Zone 4 to
Woodcreek North Well = 2.48 mgd 49 psi Zone 1
¢ Woodcreek West Well = 2.73 mgd . ggstea;rggu:;tti:rg Ioziated in Zone 5 — pressures —  Design Flow at 6,000 gpm (8.64 mgd)
¢ WRSP Phase 2 (moved to Zone 1) = 2.46 mgd g psi. — Design Head at 150 feet
o WRSP Phase 3 = 2.4 mgd — Based on Zone 1 Tank level
« WRSP Phase 4 = 2.58 mgd (Figure 4 presents system pressure on selected nodes a o a e
_ during 72-hour period simulation}) . On when Zone 1 Tank < 16 feet
e SV West Well = 2.43 mgd = Off when Zone 1 Tank > 19 feet
¢+ SV East Well = 2.1 mgd e West Roseville Specific Plan Reservoirs (12MG) and BPS were online
e CV Well =2.41 mgd —  PSV to fill reservoir operation
¢ Mountain Glen Well = 2.41 mgd =  Close at3am
e ARSA Well = 2.57 mgd : =  Setting at 53 psi at 10 am
= Close at7 pm
=  Setting at 53 psi at 10 pm
— BPS operation (2 pumps)
= Onat4am
= Offat10 am
. On at 7:30 pm
. Off at 10 pm
¢ Sierra Vista Specific Plan Reservoirs (6MG) and BPS were online
— PSV to fill reservoir operation
=  Close at4am
. Setting at 57 psi at 10 am
= Close at 7 pm
= Setting at 57 psi at 11 pm
— BPS operation (2 pumps)
= Onat4am
= Offat10 am
=  Onat7:30 pm
. Off at 10 pm
« All Zone 4 PRVs were set to be offline
e Zone 1 Dual Purpose BPS was offline
e Zone 1 Bypass was open to allow water to flow in or out of Zone 1 Reservoirs
WEST YOST ASSOCIATES Poge 1 of 8 City of Roseville
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Roseville Groundwater Supply
Scenario: Buildout 2, WTP Flow = 10.8 mgd

Table B1. Summary of Hydraulic Conditions and Hydraulic Results for Buildout Drought Year Evaluation

Intertie and Sac River Supplies

Assumed Demand

Summary of Results

Refer to Figure
Number

Comments (Hydraulic Model Assumptions)

Total GW Supply = 40 mgd
imulated flow for ea Il (aver: w):
¢ Diamond Creek Well= 3.59 mgd
e HP Well = 2.51 mgd
e Darling Well = 1.45 mgd
¢ Oakmont Well = 3.13 mgd
» Blue Oaks Well = 2.64 mgd
¢ Hayden Way Well = 2.58 mgd
e Woodcreek North Well = 2.51mgd
e Woodcreek West Well = 2.54 mgd
¢ WRSP Phase 2 (moved to Zone 1) = 2.49 mgd
¢ WRSP Phase 3 = 2.50 mgd
¢ WRSP Phase 4 = 2.58 mgd
o SV West Well = 2.42 mgd
e SV East Well = 2.53 mgd
e CV Well = 2.64 mgd
¢ Mountain Glen Well = 2.59 mgd
e ARSA Well = 2.59 mgd

Total Sac River = 10 mgd
imulated flow River (av flow):

¢ 10 mgd was delivered to Sierra Vista Plan
Area and was continually conveyed through
24-inch diameter pipeline to Pleasant Grove
Pump Station that delivered Sac River
Water to Zone 1

Total Interties = 17 mgd
Simulated flow for each intertie:
e Pleasant Grove = 0.25mgd
¢ Highland Conn = 0.29 mgd

s Five Star Conn = 3.8 mgd

o Tinker = 5.49 mgd

e SSWD =7 mgd

78 mgd
(Buildout demand in the
hydraulic model was
uniformly reduced to
78 mgd)

Most pressures are above 50 psi in Pressure Zones 1,
2 and 5. However, in Zone 4, system pressures range
from 29 to 40 psi in some areas.

The following areas in Pressure Zone 4 that
experienced pressure between 30 to 40 psi are:

» Cluster of junctions near Diamond Oaks Well —
pressures range from 31 to 39 psi

s Cluster of junctions located north of Pleasant Grove
BPS - pressures range from 31 to 39 psi

» Cluster of junction located northwest of Woodcreek
West Well — pressures range from 30 to 39 psi

o Cluster of junctions located southwest of Woodcreek
West Well — pressures range from 29 to 39 psi

(Figure 4 presents system pressure on selected nodes
during 72-hour period simulation)

Scenario 4
Figures 1,2, 3, 4

e Added 24-inch diameter pipeline (17,662 feet) from Sierra Vista Station to Pleasant
Grove Pump Station
e Assumed hydraulic head at PCWA connections
— Five Star @ HGL 405’
— Pleasant Grove @ HGL 405’
— Highland @ HGL 405'
—  Tinker @ HGL 390’
e PFE Pump Station to deliver SSWD flow into Roseville System
— Design Flow at 7 mgd and TDH at 170 feet

e Pleasant Grove Pump Station was modeled as dual pump station
—  1st set of pumps deliver 10 mgd of Sac River to Zone 1 through 24-inch
diameter pipeline from Sierra Vista Station to Pleasant Grove
. Total flow at 6,900 gpm and TDH at 300 feet
—  2nd set of pumps deliver excess groundwater supply from Zone 4 to Zone 1
L] Design Flow at 3,500 gpm for each pump (assuming 2 pumps)
*=  Design Head at 160 feet
L] Based on Zone 1 Tank level
° Pump 1 on 24-hour
e  Pump 2 on when Zone 1 Tank < 13 feet
. Pump 2 off when Zone 1 Tank > 17.5 feet
* West Roseville Specific Plan Reservoirs (12MG) and BPS were online
— PS8V to fill reservoir operation
" Close at 3 am
= Setting at 51 psi at 10 am
= Closeat7 pm
= Setting at 51 psi at 10 pm
— BPS operation (2 pumps)
* Onat4am
= Offat10am
* Onat7:30pm
n Off at 10 pm
¢ Sierra Vista Specific Plan Reservoirs (6MG) and BPS were online
— PSV to fill reservoir operation
. Close at 4 am
. Setting at 54 psi at 10 am
. Close at 7 pm
s Setting at 54 psi at 11 pm
— BPS operation (2 pumps)
= Onatd4am
= Offat10am
. On at 7:30 pm
= Offat10 pm
o All Zone 4 PRVs were set to be offline
e Zone 1 Dual Purpose BPS was offline
— Zone 1 Bypass was open to allow water to flow in or out of Zone 1 Reservoirs

WEST YOST ASSOCIATES

n\c\415\00-13-18\e\buildout_hyd_Scenario_Description
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Table B1. Summary of Hydraulic Conditions and Hydraulic Results for Buildout Drought Year Evaluation
Refer to Figure
Roseville Groundwater Supply Intertie and Sac River Supplies Assumed Demand Summary of Results Number Comments (Hydraulic Model Assumptions)
Scenario: Buildout 3, WTP Flow = 0 mgd
Total GW Supply = 40 mgd Total Sac River = 10 mgd 67 mgd Most pressures are above 50 psi in Pressure Zones 1, Scenario 3B s Added 24-inch diameter pipeline (17,662 feet) from Sierra Vista Station to Pleasant
Simulate w for each well (av flow): Simulated flow for River {avera w): (Buildout demand in the 2 and 5. However, in Zone 4, system pressures range Figures 1,2, 3, 4 Grove Pump Station
« Diamond Creek Well= 3.54 mgd « 10 mgd was delivered to Sierra Vista Plan nyerauliomodel was [} from 30 1o 40 pal In some areas. « Assumed hydraulic head at PCWA connections
o HP Well = 2.49 mgd Area and was continually conveyed through u orrg7yr:]egdtj)ce N The following areas in Pressure Zone 4 that —  Five Star @ HGL 405’
« Darling Well = 1.44 mgd 24-inch diameter pipeline to Pleasant Grove experienced 'pres‘sure betweejn 30 to 40 psi are: —  Pleasant Grove @ HGL 405’
Pump Station that delivered Sac River e Cluster of junctions near Diamond Creek Well — ) ,
e Oakmont Well = 3.13 mgd Water to Zone 1 pressures range from 35 to 39 psi — Highland @ HGL 405
¢ Blue Oaks Well = 2.62 mgd Total Interties = 17 mgd e Cluster of junctions located north of Pleasant Grove —  Tinker @ HGL 380’
 Hayden Way Well = 2.56 mgd Simulated flow for each intertie: BPS - pressures range from 34 to 39 psi e PFE Pump Station to deliver SSWD flow into Roseville System
e Woodcreek North Well = 2.49mgd » Pleasant Grove = 0.22mgd » Cluster of junction located northwest of Woodcreek — Design Flow at 7 mgd and TDH at 170 feet
» Woodcreek West Well = 2.56 mgd e Highland Conn = 0.26 mgd West We||.— pressures range from 33 to 39 psi » Pleasant Grove Pump Station was modeled as dual pump station
e WRSP Phase 2 (moved to Zone 1) = 2.48 mgd » Five Star Conn = 3.8 mgd o Cluster of junctions located southwest of Wooclicreek —  1st set of pumps deliver 10 mgd of Sac River to Zone 1 through 24-inch
_ ) West Well — pressures range from 33 to 39 psi di ipeline f Si ista Station to P G
¢ WRSP Phase 3 = 2.47 mgd o Tinker = 5.46 mgd iameter pipeline from Sierra Vista Station to Pleasant Grove
o WRSP Phase 4 = 2.55 mgd e SSWD =7 mgd ) . Total flow at 6,900 gpm and TDH at 300 feet
¢ SV West Well = 2.39 mgd . gzlg::ge ;‘;_’Lis;nszr?ggt:iﬁ&;etisos:)re O selesiSd nedes —  2nd set of pumps deliver excess groundwater supply from Zone 4 to Zone 1
e SV East Well = 2.51 mgd . Design Flow at 3,500 gpm for each pump (assuming 2 pumps)
= =  Design Head at 170 feet
= ey Wel! 25 migd =  Based on Zone 1 Tank level
¢ Mountain Glen Well = 2.56 mgd e  Pump 1 on 24-hour
o ARSA Well = 2.55 mgd ¢  Pump 2 on when Zone 1 Tank < 16 feet
e Pump 2 off when Zone 1 Tank > 19.1 feet
¢ West Roseville Specific Plan Reservoirs (12MG) and BPS were online
— PS8V to fill reservoir operation
. Close at 3 am
. Setling at 51 psi at 10 am
L Close at 7 pm
= Setting at 51psi at 10 pm
— BPS operation (2 pumps)
®=  Onat4am
. Off at 10 am
= Onat7:30 pm
. Off at 10 pm
o Sierra Vista Specific Plan Reservoirs (6MG) and BPS were online
— PS8V to fill reservoir operation
=  Close at 4 am
»  Setting at 54 psi at 10 am
. Close at 7 pm
. Setting at 54 psi at 11 pm
— BPS operation (2 pumps)
= Onat4am
= Offat10 am
= Onat7:30 pm
= Offat10 pm
e All Zone 4 PRVs were set to be offline
o Zone 1 Dual Purpose BPS was offline
— Zone 1 Bypass was open to allow water to flow in or out of Zone 1 Reservoirs
WEST YOST ASSOCIATES Page 3 of 8 City of Roseville
n\c\415\00-13-18\e\buildout_hyd_Scenario_Description Dry Year Evaluation
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Roseville Groundwater Supply
Scenario: Buildout 4, WTP Flow = 0 mgd

Table B1. Summary of Hydraulic Conditions and Hydraulic Results for Buildout Drought Year Evaluation

Intertie and Sac River Supplies

Assumed Demand

Summary of Results

Refer to Figure
Number

Comments (Hydraulic Model Assumptions)

Total GW Supply = 40 mgd
imul flow for ea [ flow):
e Diamond Creek Well= 3.98 mgd
o HP Well = 2.5 mgd
e Darling Well = 1.44 mgd
e Oakmont Well = 3.13 mgd
e Blue Oaks Well = 3.26 mgd
s Hayden Way Well = 2.51 mgd
e Woodcreek North Well = 2.5mgd
o Woodcreek West Well = 3.15 mgd
e WRSP Phase 2 (moved to Zone 1) = 2.48 mgd
e WRSP Phase 3 = 2.06 mgd
o WRSP Phase 4 = 2.31 mgd
* SV West Well =2.10 mgd
e SV East Well = 2.11 mgd
o CV Well =2.31 mgd
¢ Mountain Glen Well = 2.33 mgd
» ARSA Well =2.26 mgd

Total Sac River = 0 mgd
Total Interties = 17 mgd
Simulated flow for each intertie:
o Pleasant Grove = 0.17 mgd
» Highland Conn = 0.21 mgd

» Five Star Conn = 3.8 mgd

s Tinker = 5.5 mgd

¢ SSWD =6.92 mgd

57 mgd
(Buildout demands in
Zone 4 were reduced by
30%, and Zones 1,2, 3,5
were reduced by 46.6%)

Most pressures are above 50 psi, except for these

following areas in Pressure Zone 4:

o Cluster of junctions around Diamond Creek Well —
pressures range from 43 to 49 psi

o Cluster of junctions north of Blue Oaks, southeast of
Diamond Creek Well ~ pressures range from 46 to
49 psi

» Cluster of junction near Sierra Vista East Well -
pressures range from 44 to 49 psi

e Cluster of junction located northwest of Woodcreek
West Well — pressures range from 40 to 49 psi

e Cluster of junctions located southwest of Woodcreek
West Well — pressures range from 39 to 49 psi

e Cluster of junctions located west of HP Well and
Woodcreek North Well — pressures range from 41 to
49 psi

(Figure 4 presents system pressure on selected nodes
during 72-hour period simulation)

Scenario 4
Figures 1, 2, 3, 4

¢ Assumed hydraulic head at PCWA connections

— Five Star @ HGL 405’

— Pleasant Grove @ HGL 405’
— Highland @ HGL 405’

— Tinker @ HGL 380’

e PFE Pump Station to deliver SSWD flow into Roseville System

— Design Flow at 7 mgd and TDH at 170 feet

e Pleasant Grove Pump Station to deliver excess groundwater supply from Zone 4 to

Zone 1
— Design Flow at 6000 gpm (8.64 mgd) and TDH at 150 feet
— Based on Zone 1 Tank level

] On when Zone 1 Tank < 15 feet
. Off when Zone 1 Tank > 19 feet

¢ West Roseville Specific Plan Reservoirs (12MG) and BPS were online
— PS8V to fill reservoir operation

. Close at 3 am
. Setting at 52 psi at 10 am
. Close at 7 pm

s Setting at 52 psi at 10 pm

— BPS operation (2 pumps)

L On at4 am

- Off at 10 am

L On at 7:30 pm
= Offat10 pm

¢ Sierra Vista Specific Plan Reservoirs (6MG) and BPS were online
— PS8V to fill reservoir operation
= Close at4 am
= Setting at 56 psi at 10 am
. Close at 7 pm
. Setting at 56 psi at 11 pm

— BPS operation (2 pumps)

. Onat4 am

=  Offat10 am

=  Onat7:30 pm
= Offat10 pm

¢ All Zone 4 PRVs were set to be offline
» Zone 1 Dual Purpose BPS was offline
— Zone 1 Bypass was open to allow water to flow in or out of Zone 1 Reservoirs

WEST YOST ASSOCIATES
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Roseville Groundwater Supply
Scenario: Buildout 5, WTP Flow = 0 mgd

Table B1. Summary of Hydraulic Conditions and Hydraulic Results for Buildout Drought Year Evaluation

Intertie and Sac River Supplies

Assumed Demand

Summary of Results

Refer to Figure
Number

Comments (Hydraulic Model Assumptions)

Total GW Supply = 40 mgd

Simulated flow for each well (average flow):
o Diamond Creek Well= 3.61 mgd

e HP Well = 2.48 mgd

¢ Darling Well = 1.44 mgd

e QOakmont Well = 3.13 mgd

e Blue Oaks Well = 2.64 mgd

e Hayden Way Well = 2.59 mgd

s Woodcreek North Well = 2.48 mgd

e Woodcreek West Well = 2.55 mgd

o WRSP Phase 2 (moved to Zone 1) = 2.47 mgd
e WRSP Phase 3 = 2.51 mgd

o WRSP Phase 4 = 2.59 mgd

o SV West Well =2.42 mgd

e SV East Well = 2.53 mgd

e CV Well =2.65 mgd

¢ Mountain Glen Well = 2.59 mgd

o ARSA Well = 2.59 mgd

Total Sac River = 20 mgd
Simul for Sac River (av flow):

e 20 mgd was delivered to Sierra Vista Plan
Area and was continually conveyed through
36-inch diameter pipeline to Pleasant Grove
Pump Station that delivered Sac River
Water to Zone 1

Total Interties = 17 mgd
Simulated flow for each intertie:
* Pleasant Grove = 0.25mgd
« Highland Conn = 0.29 mgd

¢ Five Star Conn = 3.8 mgd

s Tinker = 5.36 mgd

e SSWD =7 mgd

77 mgd
(Buildout demand in the
hydraulic model was
uniformly reduced to
77 mgd)

Most pressures are above 50 psi in Pressure Zones 1,
2 and 5. However, in Zone 4, system pressures range
from 29 to 40 psi in some areas.

The following areas in Pressure Zone 4 that
experienced pressure between 30 to 40 psi are:

Cluster of junctions near Diamond Oaks Well —
pressures range from 32 to 39 psi

Cluster of junctions located north of Pleasant Grove
BPS — pressures range from 31 to 39 psi

Cluster of junction located northwest of Woodcreek
West Well — pressures range from 31 to 39 psi
Cluster of junctions located southwest of Woodcreek
West Well — pressures range from 29 to 39 psi

(Figure 4 presents system pressure on selected nodes
during 72-hour period simulation)

Scenario 5
Figures 1,2, 3, 4

* Added 36-inch diameter pipeline (17,662 feet) from Sierra Vista Station to Pleasant

Grove Pump Station

Assumed hydraulic head at PCWA connections

— Five Star @ HGL 405’

— Pleasant Grove @ HGL 405’

— Highland @ HGL 405’

— Tinker @ HGL 390’

e PFE Pump Station to deliver SSWD flow into Roseville System
— Design Flow at 7 mgd and TDH at 170 feet

« Pleasant Grove Pump Station was modeled as dual pump station

— 1st set of pumps deliver 20 mgd of Sac River to Zone 1 through 24-inch

diameter pipeline from Sierra Vista Station to Pleasant Grove
. Total flow at 6,900 gpm and TDH at 300 feet

—  2nd set of pumps deliver excess groundwater supply from Zone 4 to Zone 1
. Design Flow at 3,500 gpm for each pump (assuming 2 pumps)

. Design Head at 160 feet
. Based on Zone 1 Tank level

. Pump 1 on when Zone 1 Tank <16 feet
Pump 1 off when Zone 1 Tank >19.5 feet
Pump 2 on when Zone 1 Tank < 15 feet
Pump 2 off when Zone 1 Tank > 15.5 feet

» West Roseville Specific Plan Reservoirs (12MG) and BPS were online

— PS8V to fill reservoir operation

. Close at 3 am
=  Setting at 52 psi at 10 am
=  Close at7 pm
» Setting at 52 psi at 10 pm

— BPS operation (2 pumps)
. On at4 am
s Off at 10 am
= Onat7:30pm
= Offat10 pm

« Sierra Vista Specific Plan Reservoirs (6MG) and BPS were online
— PS8V to fill reservoir operation

Close at 4 am
Setting at 54.5 psi at 10 am
Close at 7 pm
Setting at 54.5 psi at 11 pm
— BPS operation (2 pumps)
. On at4 am
= Offat10 am
L

On at 7:30 pm
Off at 10 pm

e All Zone 4 PRVs were set to be offiine
e Zone 1 Dual Purpose BPS was offline

— Zone 1 Bypass was open to allow water to flow in or out of Zone 1 Reservoirs

WEST YOST ASSOCIATES
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Scenario: Buildout 6, WTP Flow = 0 mgd

Table B1. Summary of Hydraulic Conditions and Hydraulic Results for Buildout Drought Year Evaluation

Total GW Supply = 40 mgd
imul flow for each well (average flow):
¢ Diamond Creek Weli= 3.60 mgd
e HP Well =2.47 mgd
e Darling Well = 1.45 mgd
¢ Oakmont Well = 3.15 mgd
¢ Blue Oaks Well = 2.63 mgd
» Hayden Way Well = 2.47 mgd
» Woodcreek North Well = 2.48 mgd
o Woodcreek West Well = 2.53 mgd
e WRSP Phase 2 (moved to Zone 1) = 2.47 mgd
¢ WRSP Phase 3 = 2.29 mgd
o WRSP Phase 4 moved to Mahaney = 2.61 mgd
¢ SV West Well moved to Corpyard= 2.46 mgd
e SV East Well =2.27 mgd
o CV Well=2.51 mgd
e Mountain Glen Well = 2.34 mgd
+ ARSA Well moved to Maidu Park= 2.61 mgd

Total Sac River = 20 mgd
imulated flow for Sac River (av flow):

o 20 mgd was delivered to Sierra Vista Plan
Area and connected to Zone 4 Service Area
(assumed Sac River was delivered
hydraulic head of 305 feet)

Total Interties = 17 mgd
Simulated flow for each intertie:
e Pleasant Grove = 0.25mgd
¢ Highland Conn = 0.29 mgd

¢ Five Star Conn = 3.8 mgd

» Tinker = 5.36 mgd

o SSWD =7 mgd

77 mgd
(Buildout demand in the
hydraulic model was
uniformly reduced to
77 mgd)

Most pressures are above 50 psi in Pressure Zones 1,
2 and 5. However, in Zone 4, system pressures range
from 27 to 40 psi in some areas.

(Figure 4 presents system pressure on selected nodes
during 72-hour period simulation)

Scenario 6
Figures 1,2, 3, 4

e Assumed 20 mgd Sac River was delivered to Zone 4 service area (near Sierra Vista

Station) directly with hydraulic head of 305 feet.

e New Pump Station at Blue Oaks to deliver access water to Zone 1

— Design Flow at 4500 gpm and TDH at 165 feet

¢ Moved 3 wells from the Zone 4 to Zone 1

— Zone 1 Well at Mahaney
— Zone 1 Well at Maidu Park
— Zone 1 Well at Corpyard

e Assumed hydraulic head at PCWA connections

— Five Star @ HGL 405’
— Pleasant Grove @ HGL 405’
— Highland @ HGL 405'
— Tinker @ HGL 380°
e PFE Pump Station to deliver SSWD flow into Roseville System
—  Design Flow at 7 mgd and TDH at 170 feet
s Pleasant Grove Pump Station deliver excess groundwater supply from Zone 4 to
Zone 1
—  Three pumps at 75 hp (~1700 gpm each which is currently being designed)
— Based on Zone 1 Tank level
=  Onwhen Zone 1 Tank < 16 feet
=  Off when Zone 1 Tank > 19 feet
e West Roseville Specific Plan Reservoirs (12MG) and BPS were online
— PS8V to fill reservoir operation
*  Close at 3:55 am
= Setting at 50 psi at 10 am
= Close at 7:25 pm
. Setting at 50 psi at 10 pm

— BPS operation (2 pumps)
=  Onat4am
= Offat10 am
=  Onat7:30 pm
. Off at 10 pm

e Sierra Vista Specific Plan Reservoirs (6MG) and BPS were online
— PSV to fill reservoir operation

=  Close at 3:55 am
=  Setting at 60 psi at 10 am
= Close at7 pm
=  Setting at 60 psi at 11 pm
— BPS operation (2 pumps)
On at4 am
Off at 10 am
On at 7:30 pm
Off at 10 pm
e All Zone 4 PRVs were set to be offline
e Zone 1 Dual Purpose BPS was offline
— Zone 1 Bypass was open to allow water to flow in or out of Zone 1 Reservoirs

WEST YOST ASSOCIATES
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Roseville Groundwater Supply
Scenario: Buildout 7, WTP Flow = 0 mgd

Intertie and Sac River Supplies

Assumed Demand

Summary of Results

Refer to Figure
Number

Table B1. Summary of Hydraulic Conditions and Hydraulic Results for Buildout Drought Year Evaluation

Comments (Hydraulic Model Assumptions)

Total GW Supply = 40 mgd
imulated flow for each well (av flo
e Diamond Creek Well= 3.43 mgd
e HP Well = 4.04 mgd
e Darling Well = 1.44 mgd
e Oakmont Well = 3.13 mgd
s Blue Oaks Well = 2.58 mgd
e Hayden Way Well = 2.45 mgd
¢ Woodcreek North Well = 4.04 mgd
¢ Woodcreek West Well =2.53 mgd

s WRSP Phase 3 =2.28 mgd

s SV West Well = 1.69 mgd

e SV East Well = 2.34 mgd

e CV Well =2.47 mgd

¢ Mountain Glen Well =2.34 mgd

o ARSA Well moved to Maidu Park= 2.58 mgd

o WRSP Phase 2 (moved to Zone 1) = 2.44 mgd

e WRSP Phase 4 moved to Mahaney = 2.44 mgd

Total Sac River = 20 mgd
imul flow for Sac River (ave flow):

e 20 mgd was delivered to Sierra Vista Plan
Area and connected to Zone 4 Service Area
(assumed Sac River was delivered
hydraulic head of 305 feet)

Total Interties = 17 mgd
Simulated flow for each intertie:
¢ Pleasant Grove = 0.256mgd
s Highland Conn = 0.29 mgd

* Five Star Conn = 3.8 mgd

» Tinker = 5.36 mgd

e SSWD =7 mgd

77 mgd
(Buildout demand in the
hydraulic model was
uniformly reduced to
77 mgd)

Most pressures are above 50 psi in Pressure Zones 1,
2 and 5. The system pressures in Zone 4 are less than
20 psi in areas that being rezoned from Zone 1 to Zone
4. The elevations of the area that being rezoned from
Zone 1 to Zone 4 range from 114 to 168 feet.

The service elevations in existing Zone 4 range from

78 to 140 feet.

(Figure 4 presents system pressure on selected nodes

during 72-hour period simulation}

Scenario 7
Figures 1, 2, 3, 4

Assumed 20 mgd Sac River was delivered to Zone 4 service area (near Sierra Vista
Station) directly with hydraulic head of 305 feet.

Moved 2 wells from the Zone 4 to Zone 1

— Zone 1 Well at Mahaney

— Zone 1 Well at Maidu Park

Expand Zone 4 service area to the east side

— Install PRV station at Blue Oaks and Industriai

— Install PRV station at Pleasant Grove and industrial
— Install PRV station at Junction and Washington

— Install PRV station at Baseline/Main and Foothills
— Close Valves at

Sawtell Road and Washington
Lawton Avenue (east of Vallgjo)
Porter Drive (north of Main)
Union Street (east of Foothills)
Vineyard and Foothills

Assumed hydraulic head at PCWA connections

— Five Star @ HGL 405’

— Pleasant Grove @ HGL 405’

— Highland @ HGL 405'

— Tinker @ HGL 380’

PFE Pump Station to deliver SSWD flow into Roseville System

— Design Flow at 7 mgd and TDH at 170 feet

Pleasant Grove Pump Station deliver excess groundwater supply from Zone 4 to Zone 1
—  Design Flow at 8,250 gpm (three 2750 gpm) and TDH at 190 feet

— Based on Zone 1 Tank level

. On when Zone 1 Tank < 16 feet
= Off when Zone 1 Tank > 19.5 feet

— Series of Isolation valves and a new 7,892 feet of 24-inch pipeline were assumed
to deliver water from Pleasant Grove location to Zone 1

= ISV at existing Pleasant Grove PRV station (suction side)
= |8V atintersection of Pleasant Grove and Woodcreek Oaks

West Roseville Specific Plan Reservoirs (12MG) and BPS were online
— PSV to fill reservoir operation
=  (Close at 3:55 am
= Setting at 54 psi at 10 am
*  Close at 7:25 pm
L] Setting at 54 psi at 10 pm
— BPS operation (2 pumps)
* Onat4am
» Offat10 am

On at 7:30 pm
Off at 10 pm

Sierra Vista Specific Plan Reservoirs (6MG) and BPS were online
— PSV to fill reservoir operation

= Close at 3:55 am
=  Setfting at 63 psi at 10 am
= Close at7 pm
. Setting at 63 psi at 11 pm
— BPS operation (2 pumps)
*= Onat4am
= Offat10am
. On at 7:30 pm
= Offat10 pm
All Zone 4 PRVs were set to be offline
Zone 1 Dual Purpose BPS was offline
— Zone 1 Bypass was open to allow water to flow in or out of Zone 1 Reservoirs

WEST YOST ASSOCIATES
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Roseville Groundwater Supply
Scenario: Buildout 8, WTP Flow =0 mgd

Intertie and Sac River Supplies

Assumed Demand

Summary of Results

Table B1. Summary of Hydraulic Conditions and Hydraulic Results for Buildout Drought Year Evaluation

Refer to Figure
Number

Comments (Hydraulic Model Assumptions)

Total GW Supply = 40 mgd

« Diamond Creek Well= 3.47 mgd
HP Well = 2.49 mgd

Darling Well = 1.45 mgd

Oakmont Well = 3.14 mgd

Blue Oaks Well = 2.61 mgd
Hayden Way Well = 2.52 mgd
Woodcreek North Well = 2.49 mgd
Woodcreek West Well = 2.52 mgd
WRSP Phase 2 = 2.49 mgd (moved to Zone 1)
WRSP Phase 3 = 2.44 mgd
WRSP Phase 4 = 2.52 mgd

SV West Well = 2.35 mgd

SV East Well = 2.46 mgd

CV Well =2.57 mgd

Mountain Glen Well = 2.53 mgd
ARSA Well = 2.52 mgd

Total Sac River = 20 mgd

Simulated flow for Sac Ri

e 20 mgd was delivered to Baseline and
Woodcreek Oaks Intersection with
Hydraulic Head of 405 feet.

Total Interties = 17 mgd

Simulated flow for each intertie:
» Pleasant Grove = 0.25 mgd
» Highland Conn = 0.29 mgd

» Five Star Conn = 3.8 mgd

e Tinker = 5.33 mgd
¢ SSWD =7 mgd

77 mgd

(Buildout demand in the
hydraulic model was

" uniformly reduced to

77 mgd)

Most pressures are above 50 psi in Pressure Zones 1,
2 and 5. In some areas within Zone 4 service area,
system pressures range from 33 to 40 psi in some
areas which are located near the Zone 4 and Zone 1

boundary.

(Figure 4 presents system pressure on selected nodes

during 72-hour period simulation)

Scenario 8
Figures 1, 2, 3, 4

Woodcreek Oaks at hydraulic head of 405 feet.

o Assumed hydraulic head at PCWA connections

— Five Star @ HGL 405’

— Pleasant Grove @ HGL 405’
— Highland @ HGL 405’

— Tinker @ HGL 390’

o PFE Pump Station to deliver SSWD flow into Roseville System

— Design Flow at 7 mgd and TDH at 170 feet

¢ Pleasant Grove Pump Station (three pumps at 75 HP)
—  Pump station was modeled to deliver excess water in Zone 4 to Zone 1 based

on time of use and Zone 1 tank level.
. BPS operation (2 pumps)

. Off at 4 am
. On at10 am
¢ (Offat7 pm

e Onat10pm
. Based on Zone 1 Tank level
. Pump 2 on when Zone 1 Tank <15 feet
. Pump 2 off when Zone 1 Tank >19.2 feet
D Pump 3 on when Zone 1 Tank < 14,5 feet
° Pump 3 off when Zone 1 Tank > 18.5 feet
s West Roseville Specific Plan Reservoirs (12MG) and BPS were online
— PS8V to fill reservoir operation
Close at 3 am
Setting at 49 psi at 10 am
Close at 7 pm
Setting at 49 psi at 10 pm
— BPS operation (2 pumps)
. On at4 am
»  Offat10 am
=  Onat7:30 pm
= Offat10 pm
e Sierra Vista Specific Plan Reservoirs (6MG) and BPS were online
— PS8V to fill reservoir operation
. Close at 4 am
= Setting at 51 psi at 10 am
=  Close at 7 pm
= Setting at 51 psi at 11 pm

—  BPS operation (2 pumps)
. Onat4am
. Off at 10 am
=  Onat7:30 pm
. Off at 10 pm

o All Zone 4 PRVs were set to be offline
e Zone 1 Dual Purpose BPS was offline

—  Zone 1 Bypass was open to allow water to flow in or out of Zone 1 Reservoirs

YOST ASSOCIATES
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SCENARIO 1

Scenario 1 - Figure 1. Summary of Total Supply During 2014 Drought Event
Buildout Maximum Day Demand Condition at 68 mgd
WTP Supplies at 10.8 MGD
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SCENARIO 1

FIGURE 2

Average Flow During 72 Maximum Flow During 72-

City Well Hour Penod Simulation  Hour Period Simulation Hour Period Simulation
Diamand Creek Well 2 457 H H
e o 2 = City of Roseville
Darling Well 144 1.41 147 Dry Year Evaluation
Nakmont Well 313 3.10 3.16
Blue Oaks 265 2.06 2.89
Hayden Parkway 258 114 2.85
Wﬂcreekleh 2 4R 244 254 SCENARIO 1
Woodcreek West 273 2.06 2.94
e = = BUILDOUT MAXIMUM
\WRSP Phase 3 240 .44 2.71
WRSP Phase 4 258 113 254 DAY DEMAND CONDITION
SV East Well 210 0.00 249
Tinker SV West Well 243 0.63 272 (68 mgd)

CV Well 241 0.00 2.77
Mountain Glen 241 0.52 270
ARSA Well 257 0.88 2.87

Table 2. Hydraulic Results for POWA Connection During 72-hour Periad Simulation

Average Flow During 72- MinimumFlow During 72-  Maximum Flow During 72- ) )

PCWA Connection Hour Pertod Simulation . Hour Period Simulation Hour Period Simulation N

Pleasant Grove (75] a2 0.10 035
Hightand (25) Q36 0.13 035
Plesant Five Star 380 3.80 3.80
Tinker 550 5.38 5.50 ] 2,250 4,500

Grove
: s ™ s =

Scale in Feet

Table 3, Hydraulic Results for SSWD Connection During 72-hour Period Simulation
Average Flow During 72- Minimum Flow During 72-  Maximum Flow During 72-
Hour Penod Syimulation Hour Period Simulation

SSWD Connection Hour Period Simulation
PFE Road (71)"'

” SO0 canmee (10n Wi sxs middl (o be doliveradt g Roteiia theaugh 36~ diameter

Notes
1. Buildout Maximum Day Demand is 68 mgd. Buildout demands in

\: < hydraulic model were globally reduced lo 68 mgd.
Well " 2. Average total supply from Water Treatment Plantis 10,8 mgd.
3. Average lotal supply from PCWA Interlies is 8.8 mgd
= e 4. Average lotal supply from City Wells is 40.9 mgd.
e @ 5. A {otal supply from SSWD Intertie is 6.8 mgd.
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SCENARIO 1

Scenario 1 - Figure 3. Summary of Zone 1 and Zone 4 Reservoirs over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 68 mgd
WTP Supplies at 10.8 MGD
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SCENARIO 1

Scenario 1 - Figure 4. System Pressures for Selected Nodes over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 68 mgd

WTP Supplies at 10.8 mgd
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SCENARIO 2

Scenario 2 - Figure 1. Summary of Total Supply During 2014 Drought Event
Buildout Maximum Day Demand Condition at 78 mgd
With 10.8 mgd from WTP and 10 mgd Sac River Delivered to Pleasant Grove BPS Through 24-inch Diameter
Pipe (17,662 feet)
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SCENARIO 2

FIGURE 2

Maximun Flow Diring /2
Howe Pedod Simaatian

221 452 City of Roseville
2.57 n
. daL Dry Year Evaluation
Oakmont Well 311 3.16
Blue Oaks 164 222 3.09

e Pario .
e ot i 2 SCENARIO 2
M. e T T BUILDOUT MAXIMUM
i rase e 28 e DAY DEMAND CONDITION

SV East Well 253 166 3.02

SV West Well 242 151 2.79 (78 m g d)

o Well 264 171 313

Imumanmen 250 180 200 (Sac River supply was delivered
. i — = dill to Pleasant Grove BPS through
24-inch diameter pipe)

Average Flow During 72 Maxunuin Flow During 72
PCWA Connedion Hour Penod-Simulation toor Period Sunulation

013 Q.35
014 0.35
280 3.80 -
469 5.50
Plesant N
Grove raulic Results for SSWD Connection During 72-hout Period Simulation l
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SSWO Connaclion How Periad Simuianion  Hour Peood Stmatalion Rour Period Simuiation
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Scale in Feet

2+ Minimom Flow Ouring 72- - Maximum Flow During 72 Notes

Sac River Houe Penad Simuiation  Hour Penad Simolalion Hour Period Simulation 1. Buidout Maximum Day Demand is 78 mgd. Buildout demands in

West Roseville hydraulic model were globally reduced to 78 mgd
Reservoirs (12 MG]"’ 10.00 2. Average total supply from Water Treatment Plant is 10.8 mgd.
* Sac River supnly was delivered 1o WestRaseville Specific Plan Stalion. Water is pumped fromZane 4 intoZone 1 throughPleasant Grove 3. Average total supply from PCWA interties is 9.8 mgd
bt ey 113 i 4. Average total supply from City Wellsis 38.7 mgd.
5. Average lotal supply from SSWD Intertie is 7 mgd.
6. Total supply from Sac River is 10 mgd, and it was delivered from
Sierra Vista to Pleasant Grove Pump Station through
a 17,662 feet of 24-inch diameter pipe.

Vofmtan
Glen Well LEGEND

€ PCWA Interties

@ sSsSWD Intertie

New Pump Stations

& City wells

(P Future Booster Pump Station
Future Reservoirs

24-inch Diameter Pipe
= = to Supply Sac River Supply

L _:I Selected Node

SV West 4
_ Welll

S
e i

24-inch diameter pipe (17,662 feet) to deliver Sac River supply
from Zone 4 to Zone 1 through Pleasant Grove Pump Station

System Pressure:

@ Less than 30 psi
30 to 40 psi
40 to 50 psi
50 to 60 psi
60 to 80 psi

& 80 to 100 psi

®  Greater than 100 psi

1Y OF \@}’ ?
ROSEVILLE TsRe

RO

TEARITIOM-PRIDE




SCENARIO 2

Scenario 2 - Figure 3. Summary of Zone 1 and Zone 4 Reservoirs over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 78 mgd
with 10.8 mgd Supply from WTP and 10 mgd Sac River Delivered to Pleasant Grove BPS Through 24-inch
Diameter Pipe (17,662 feet)

Tank Level, feet
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SCENARIO 2

Scenario 2 - Figure 4. System Pressures for Selected Nodes over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 78 mgd

with 10.8 mgd Supply from WTP and 10 mgd Sac River Delivered to Pleasant Grove BPS Through 24-inch
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SCENARIO 3

Scenario 3 - Figure 1. Summary of Total Supply During 2014 Drought Event
Buildout Maximum Day Demand Condition at 67 mgd
with No Supply from WTP and 10 mgd Sac River Delivered to Pleasant Grove BPS Through 24-inch Diameter
Pipe (17,662 feet)

90

85

80

75

70

(€, (9] ()] [+2])
o (V] o [V,
i | i i

i
|

B
o

Total Supply, mgd
-y
(9,

w
[V,

Average TotalCity WellsFlow=384mgd— - - - — - — - — - — — — — — — = — — — — — — — -

30
25 -
Average Total SSWD Flow = 7 mgd

20
15 - —Average Total PCWA trterties Flow =9:8 mgd-
10 -

5 Average Total Sac River Flow = 10 mgd

0 R T T P TP T P P P P A A T T T T T T AP PP P T e
00:00hrs 06:00hrs 12:00hrs 18:00 hrs 24:00hrs 30:00hrs 36:00hrs 42:00 hrs 48:00hrs 54:00 hrs 60:00 hrs  66:00 hrs  72:00 hrs

City WTP Sac River PCWA Interties SSwD City Wells

WEST YOST ASSOCIATES
n\c\415\00-13-18\e\Hyd_Rslt_BOSce3-1.xlsx
Last Revised: 01-09-13

City of Roseville
Dry Year Evaluation



SCENARIO 3

FIGURE 2

Tahble 1. Hydraulic Results for Gty Well Duting 72-hour Perlod Simulation

e Flow D g ow D g a owD
Diamand Creek Well 350 219 a6 City of Roseville
IHP Well 249 244 2.55 .
Darling Wl s Ta1 a7 Dry Year Evaluation
Qakmont Well 313 311 3.16
Blue Oaks 2.62 222 2.92

rasirest ot 7 T T3 SCENARIO 3
i e 2 i T = BUILDOUT MAXIMUM
i = e T DAY DEMAND CONDITION

SV East Well 251 1.65 2.86
SV West Well 239 144 267 (67 mgd)
Tinker CV Well 261 168 295 . .
= o = T 2.34 (Sac River supply was delivered
ARSA RAwl 222 165 222 to Pleasant Grove BPS through
[_\\ \NB“ Table 2 Hydraulic Results for PCWA Connection During 72-hour Period Simulation 24-i nc h d ia m ete r pi pe)
= Tl Average Flow During ow During a ow During
= I D
N s fleasant Grove (75] 022 010 035
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@ 2k g TP - eek i : - L at River four Perod Sinvl atlon our Periad Simulation Aour Fen od Simulatiorn hydraulic model were globally reduced lo 67 mgd
L = 2 . Average lotal supply from Water Treatment Plant is 0 mgd.

. Average total supply from PCWA Interties is 8.8 mgd

. Average tolal supply from City Wellsis 38.4 mgd

. Average total supply from SSWD Interlie is 7 mgd.

. Total supply from Sac River is 10 mgd, and it was delivered from
Sierra Visla Area lo Pleasant Grove Pump Station through
a 17,662 feet of 24-inch diameter pipe.

Sac River supplywas delwered Lo West Roseville Specific Plan Stalian Waler s pumped rom Zone d LoZone 1 thruugh Pleasaut Grove
bBaoter sl ion
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SCENARIO 3

Scenario 3 - Figure 3. Summary of Zone 1 and Zone 4 Reservoirs over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 67 mgd
with No Supply from WTP and 10 mgd Sac River Delivered to Pleasant Grove BPS Through 24-inch Diameter
Pipe (17,662 feet)
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SCENARIO 3

Scenario 3 - Figure 4. System Pressures for Selected Nodes over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 67 mgd
with No Supply from WTP and 10 mgd Sac River Delivered to Pleasant Grove BPS Through 24-inch Diameter
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SCENARIO 4

Scenario 4 - Figure 1. Summary of Total Supply During 2014 Drought Event
Buildout Maximum Day Demand Condition at 57 mgd
With No Supply from WTP
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SCENARIO 4

FIGURE 2

Table 1. HydraulicResults for City Well During 72- hour Period Simulation

Average Flow Dunng 72- Minimum Flow During 72 Maximum Flow During 72-

City Well Hour Period Simulation  Hour Penod Sunulation Hout Period Simulalion

Diamond Creek Well 398 238 451 City of Roseville
HP Wel| 250 2.46 256 .
[Darling Well 144 141 147 Dry Year Evaluation
Nakmont Well 313 3.11 3.16
Blue Oaks 3.26 2.59 3.55
Hayd e 251 123 286
AT e SCENARIO 4
S| = o BUILDOUT MAXIMUM
WRSP Phase 3 2.06 0.00 258
e e o o DAY DEMAND CONDITION
SV East Well 211 0.00 2.59
Tinker Sv \;:tv:ell 210 0.00 2.59 (57 mgd)

CV Well 231 0.00 2.81

z- Mountain Glen 2.33 0.71 273

ARSA Far A o g e |
[ WQ"F . f;;,_}t JRCH ot X 1(‘1 =L ey ARSA Well 2.26 0.00 274 A’
ST ATt # ¥

| - . Y il Ha
- - F S — =
N s ) B e L iarnmnd'c;eek' @\ =4 . o Table 2. Hydraulic Results for POWA Connection During 72-hour Period Simulation !
\‘ ;* -l | ‘\\ £ 7 dusy l‘-"‘_ - + | L el Average Flow During 72- Minwnum Flow Duning72-  Maximum Fiow During 72 N
. " oA e
., S - " \ \Y? petf Y e P \ PCWA Cornection Hour Period Stimuiation  Hour Period Simulation Hou! Period Simulation
__)-._____ b, d = i :L o :l'L e Pleasant Grove {Z5) 027
h, = T3 (LIS 9oL
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-, Grove Five Star 3.80 3.80 3.80 0 2,250 4,500
| . Tinker 550 s 550 e
ﬁ Scale in Feet

Average Flow During 72- Minimum Flow During 72.  Maxunum Flow During 72
SSWD Connection Hour Pertod Simulation  Hour Penod Simulation Hour Period Stmuiation

Notes

1. Buildout Maximum Day Demand is 57 mgd. Buildout demands in
Pressure Zone 4 were reduced by 30%, and Zones 1,2, 3,5
demands were reduced by 46.6%

hydraulic model were globaily reduced to 68 mgd,

Average total supply from Water Treatment Plant is 0 mgd.
Average total supply from PCWA Inlerlies is 8.7 mgd

1) Py
XL

EES

e —— Ry 3 A total ly from City Wells is 38.1 mgd.
Mobintain® e i - p Average total suppy from SSWD Interte s 6.6 mgd.
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e 80 to 100 psi
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SCENARIO 4

Scenario 4 - Figure 3. Summary of Zone 1 and Zone 4 Reservoirs over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 57 mgd

with no Supply from WTP
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SCENARIO 4

Scenario 4 - Figure 4. System Pressures for Selected Nodes over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 57 mgd

with No Supply from WTP
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SCENARIO 5

Scenario 5 - Figure 1. Summary of Total Supply During 2014 Drought Event
Buildout Maximum Day Demand Condition at 77 mgd
With No Supply from WTP and 20 mgd Sac River Delivered to Pleasant Grove BPS Through 36-inch Diameter
Pipe (17,662 feet)
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SCENARIO 5

Table l.lH raulic Results I‘o.r City Well During 72-hour Fieriud Simulation FIG U RE 2

Diamond Creek Well 3.61 2.23 448

HP Well 248 2.42 2.54 H s

Darling Well 1.44 1.40 1.48 Clty Of Rosev“Ie
[0akmont Well 313 311 316 Dry Year Evaluation
Blue Oaks 264 2.23 306

Hayden Parkway 2.59 1.79 3.03

T e L = SCENARIO 5

T = . e BUILDOUT MAXIMUM
il Bpis. 2 T DAY DEMAND CONDITION
SV West Well 2.42 1.45 276 (77 mgd)

T K CV Well 2.65 172 310
inKer i . .
Mountain Gen = 1 28 (Sac River supply was delivered
ARSA Well 259 1.69 308
to Pleasant Grove BPS through
ARSA :
[—\ Well Table 2. Hydraulic Resuits for PCWA Connection During 72-hour Period Simulation 36 inc h d ia m ete r p| pe)
. = : Perlod Simils : § Simola
A o pieasant Grove (¢5) 0.25 0.1 035
/ ; | Highland (Z5) 0.29 0.14 035 _
> G Five Star 3.80 3.80 380 \|)
: ( \ g /_ \.k = | ( Plesant Tinker 538 311 550 M
11 14 } Grove i
L = @ . Table 3. Hydraulic Results {or SSWD Connection During 72-hour Period Simulation
¢V SRS i 2 500
@ Well k = : p a a a 0 ,250 4,
WRSP i PFE Road (211" 7.00 7.00 700 s = s =
Phase 4 L, 1" SSWD gonn eedlon wit 3 ssumed bo be deliveted 1o Ros e lic thiough 36”diameter pipeline (6100 feel] that s connected tothe syctenside Scale in Feet
Well y
:ﬂ; Ns‘; Table 4, Hydraullc Hesults for SacRiver Delivered to Zone 4 Notes
- A 0 g a 0 1. Buildout Maximum Day Demand is 77 mgd. Buildout demands in
@ hydraulic model were globally reduced lo 77 mgd.
. < West Roseville 2. Average lotal supply from Water Treatrpen't Plant is 0 mgd
(o} 3. Average total supply from PCWA Interties is 9.7 mgd
WRSP = Reservolrs {12 MG 1999 19.69 20.00 4. Average tolal supply from City Wellsis 41.3 mgd,
et = " Sac River supplywas delivered to West Rosville Specific Plan Re servoirs Water is pumped from Zone 4into Zone 1 through Pleasant Growe | 5. Average total supply from SSWD Intertie is 7 mgd.
: 6

booter s1ation . Total supply from Sac River is 20 mgd, and it was delivered from

Phase 3 ) Tk '

Well Sierra Vista Area to Pleasant Grove Pump Station through
33.9 psi a 17,662 feet of 36-inch diameter pipe
Mobntain ;
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36-inch Diameter Pipe
to Supply Sac River Supply
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[ ) Selected Node

36-inch diameter pipe (17,662 feet) to deliver Sac River supply
from Zone 4 to Zone 1 through Pleasant Grove Pump Station

System Pressure:

@ Less than 30 psi
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40 to 50 psi
50 to 60 psi
60 to 80 psi

& 80 to 100 psi

®  Greater than 100 psi
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SCENARIO 5

Scenario 5 - Figure 3. Summary of Zone 1 and Zone 4 Reservoirs over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 77 mgd
with No Supply from WTP and 20 mgd Sac River Delivered to Pleasant Grove BPS Through 36-inch Diameter
Pipe (17,662 feet)
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SCENARIO 5

Scenario 5 - Figure 4. System Pressures for Selected Nodes over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 77 mgd
with No Supply from WTP and 20 mgd Sac River Delivered to Pleasant Grove BPS Through 36-inch Diameter

Pipe (17,662 feet)
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SCENARIO 6

Scenario 6 - Figure 1. Summary of Total Supply During 2014 Drought Event
Buildout Maximum Day Demand Condition at 77 mgd
With No Supply from WTP and 20 mgd Sac River Delivered to Pleasant Grove BPS

20

85

80 —

75_..._._.___._._____.—._.___._._______ —— S A ————— e —— —

65 et e R TR T et 3 A e R e e R R e e e e
60 - 1 ] . I 1 i ] =)
55 -

50 4~ ~ -~ - - - - - —Average Total Gity-Wells Flow=40:3 mgd e e s s o o

Total Supply, mgd
-9
(9,

' Average Total SSWD Flow = 7 mgd
30

5T Average Total PCWA Interties Flow = 9.7 mgd

20 -

15
i Average Total Sac River Flow = 20 mgd

5 -

I

0 T e T T T T T T T T T e T e e S T T T e T T T T T T e T 1 T T

00:00 hrs 06:00 hrs 12:00 hrs 18: 00 hrs 24 00 hrs  30:00 hrs 36:00 hrs  42:00 hrs 48 00 hrs 54:00hrs 60:00hrs 66:00 hrs 72:00 hrs

City WTP Sac River PCWA Interties SSWD City Wells

WEST YOST ASSOCIATES . X
n\c\415\00-13-18\e\Hyd_Rslt_BOSceb.xlsx City of Roseville
Last Revised: 01-09-13 Dry Year Evaluation



SCENARIO 6

P
Phase 3 e S
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FIGURE 2

City of Roseville
Dry Year Evaluation

Diamond Creek Well . . 4,66
247 2.41 2.54

Darli ng Well 145 142 149
Dakmont Well 3.15 312 3.18
Blue Oaks 2.63 217 3.15
Hayden Parkway 247 148 303
Woodereek Noeth 248 242 255
Woodcreek West 253 2.11 2.97
WRSP Phase 2 2.47 24 2.54
WRSP Phase 3 229 113 2.82
WRSPPhase 4 0.00 o 0.00
SV East Well 2.27 104 2.89
SV West Well 0.00 0.00 0.00
£V Well 251 130 ERY ]
Mountain Glen 234 125 285
ARSA Well 0.00 0.00 0.00
Mahaney Park 2.61 254 2.70
Corpyard 2.46 239 2.56
Waidy Park 261 255 267
Table 2. Hydraulic Re sults for POWA Connection During 72-hour Period Simul ation

Pleasant Grove [Z5) [ 011 035
Highland {75 0.29 014 035
Five Star 380 380 3.80
(Tinker 5 Y 550

PFERoad (21"

100

7.0

Table 3. Hydraulic Results for SSWD Connection Duting 72-hout Period Simulation

7.00

dto Roseville through 35" d@meter pipeline (6180 feet)thatis connected

doli
L3 e et iom Lde "M"‘E PRV 0 tian

Table 4.

West Roseville
Reservoirs {12 M)

it

149489

Its for Sac River Delivered to Zone d

1931

2000

MsacRiversupplywas delivered toWest Roseville Specific Plan Reservoirs Wateris pumpedfram2one 41M o Zone 1 through Pleasant Grove

booslerstation
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SCENARIO 6
BUILDOUT MAXIMUM
DAY DEMAND CONDITION
(77 mgd)

(Sac River supply was delivered

to Zone 4 at Sierra Vista Station
with Hydraulic Head of 305 feet)

|

r
o 2,250 4,500
Scalein Feet

Notes

1.

DA WN

Buildout Maximum Day Demand is 77 mgd. Buildoul demands in
hydraulic model were globally reduced to 77 mgd.
. Average total supply from Water Treatment Plant is 0 mgd
. Average total supply from PCWA Interties is 9.7 mgd
. Average tolal supply from City Wells is 40.3 mgd.
. Average total supply from SSWD Interiie is 7 mgd.
. Total supply from Sac River is 20 mgd, and it was delivered
1o Sierra Vista Station and connected 1o Zone 4 syslem
at hydraulic head of 305 feet.
. New pump station at Blue Oaks with design flow of 4500 gpm
and design head of 165 feet.

LEGEND

@ PCWA Interties

SSWD Iintertie
New Pump Stations
City Wells

Future Booster Pump Station

Future Reservoirs

Selected Node

—

OA®ES

System Pressure:

@ Less than 30 psi
30 to 40 psi
40 to 50 psi
50 to 60 psi
60 to 80 psi

& 80 to 100 psi

®  Greater than 100 psi




SCENARIO 6

Scenario 6 - Figure 3. Summary of Zone 1 and Zone 4 Reservoirs over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 77 mgd
with No Supply from WTP and 20 mgd Sac River Delivered to Pleasant Grove BPS
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SCENARIO 6

Scenario 6 - Figure 4. System Pressures for Selected Nodes over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 77 mgd
with No Supply from WTP and 20 mgd Sac River Delivered to Pleasant Grove BPS
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SCENARIO 7

Scenario 7 - Figure 1. Summary of Total Supply During 2014 Drought Event
Buildout Maximum Day Demand Condition at 77 mgd

With No Supply from WTP and 20 mgd Sac River Delivered to Sierra Vista and Expand Zone 4 Service Area
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Dlamand Creek Wel | 3.60 00 4.66

HP Well 2.47 341 2.54

Darling Well 145 142 1.49

Oakmont Well 3.15 312 3.18

Blue Oaks 2.63 217 3.15

Hayden Parkway 247 148 303

Woodcreek North 248 242 2.58

Woodcreek West 2.53 211 2.97

WRSP Phase 2 2.47 244 2.54

WRSP Phase 3 2.29 113 2,82

WRSP Phage 4 0.00 0.00 0.00

SV East Well 2.27 104 189

NeW Zone 4 SV West Well 0.00 0.00 0.00
Bour‘d ary oV well 251 i XTI
- Maountain Glen 234 125 2.85

1 ARSA Well 0.00 om 0.00
Mabaney Park 2.61 2.54 2.70

Corpyard 246 239 2.56

idu Park 2.6 255 267

267

psi 211

20.1 psl
18

10.4 psi
1.7

Pleasant Grove 25)

Table 2. Hydraulic Results for POWA G

annection During 72 hour P

eriod Simul ation

0.5 611 0.35
Highland (25) 0.29 014 0.35
Five Star 380 3.8 3.80
Plesant ok __ S ekl 220
Grove

\”i: . Highland :

PRERoad (21"

7.00

Table 3 Hydraulle Results for SSWOD Connection During 72 hour Periad Simulation
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7.00

54T connect ion was assumed to be delivered to Raseville through 36" dianeter pipeline (6180 feet}thatis connected
10 the yutine ide of Avdelige Pty Sation.
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1995
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BIgacRiversupplywas delivered to West Roseville Specific Plan Reservoirs. Wateris pumped fromZane 4into Zone 1 thraugh Pleasant fintws
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SCENARIO 7
BUILDOUT MAXIMUM
DAY DEMAND CONDITION
(77 mgd)

(Sac River supply was delivered

to Zone 4 at Sierra Vista Station
with Hydraulic Head of 305 feet)

i

N
I 2,250 4,500
Notes Scale in Feet
1. Buildout Maximum Day Demand is 77 mgd. Buildout demands in

hydraulic model were globally reduced to 77 mgd.

. Average lotal supply from Water Treatment Plantis 0 mgd.
Average lotal supply from PCWA Interties is 8.2 mgd

. Average total supply from City Wellsis 42.2 mgd.

. Average total supply from SSWD Intertie is 7 mgd.

. Total supply from Sac River is 20 mgd, and it was delivered
to Sierra Vista Stalion and connected to Zone 4 system
at hydraulic head of 305 feet.

7. Expand Zone 4 service area to the east along Industrial
Boulevard and Washington.

. New Zone 1 pipeline (approx, 7892 feet).

New secondary PRV stations and muliple isolation valves

belween new Zone 4 and Zone 1.
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System Pressure:
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40 to 50 psi
50 to 60 psi
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®  Greater than 100 psi
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SCENARIO 7

Scenario 7 - Figure 3. Summary of Zone 1 and Zone 4 Reservoirs over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 77 mgd
with No Supply from WTP and 20 mgd Sac River Delivered to Sierra Vista and Expand Zone 4 Service Area
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SCENARIO 7

Scenario 7 - Figure 4. System Pressures for Selected Nodes over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 77 mgd
with No Supply from WTP and 20 mgd Sac River Delivered to Sierra Vista and Expand Zone 4 Service Area
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SCENARIO 8

Scenario 8 - Figure 1. Summary of Total Supply During 2014 Drought Event
Buildout Maximum Day Demand Condition at 77 mgd
With No Supply from WTP and 20 mgd Sac River Delivered to Baseline and Woodcreek Oaks (Zone 1)
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SCENARIO 8
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Tahle 1. Hydraulic Results for City Well During 72-hour Period Simulation

FIGURE 2

|Diamond Creek Well 3,47 L72 2,17
HP Well 249 242 258 C|ty Of Roseville
Darling Well 145 140 149 A
Oakmont Well 314 a1t 318 Dry Year Evaluation
Blue Oaks 2.61 2.14 2.86
Hayden Parkway 252 154 2.85
Woodcreek North 2.49 241 2.58
Woadcre ok West 2.52 2,04 2.74 SCE NAR|O 8
WRSP Phase 2 2.49 2.13 256 BUILDOUT MAXIMUM
WRSP Phase 3 204 1.35 2.80
WRSP Phase 4 2.5 154 285 DAY DEMAND CONDITION
SV East Well 246 136 2.83
SV West Well 235 1.10 278 (77 mgd)
CV Well 2.57 1,42 2.95 i )
Mountain Gien 253 151 25 (Sac River supply was delivered
ARSA Well 252 139 2.89 to Zone 1 at
Table 2. or PCWA Connection During 72-hour Period Simulation Basellne and WOOdcreek oaks)

draulic Results {

Pleasant Grove (25} 0.25 0.11 0.35
Highland (Z5) 0.29 0.14 0.35
Five Star 3.80 3.80 3.80
Tinker 533 243 550
Table 3. raulic Results For SSWD Connection During 72-hour Period Simulation

PFE Road (21)")

7.00

7.00

7.00

S S0 connection was assumed ta be delivered 1o Hotewlle through 36" diameter plpeline H1R01eetjihit b connected to the sustlon side

West Roseville
Reservoirs (12 m6) "

Tabie 4. Hydraulic Results for Sac River Delivered to Zone 4
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1155 ¢ River supplywas delivered to West Roseville Specific Plan Reservoirs Wateris pumped from Zone 4 intoZone 1 thraugh Pleasant Grove
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] 2,250 4,500
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Scale in Feet

Notes

1. Buildout Maximum Day Demand is 77 mgd. Buildout demands in
hydraulic model were globally reduced 1o 77 mgd.
Average total supply from Water Treatment Plant is 0 mgd.
Average total supply from PCWA Interties is 9.7 mgd

. Average total supply from City Wellsis 40.6 mgd.
Average total supply from SSWD Intertie is 7 mgd.

. Total supply from Sac River is 20 mgd, and it was delivered to
the intersection of Baseline and Woodcreek Oaks at
hydraulic head of 405 feet.
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SCENARIO 8

Scenario 8 - Figure 3. Summary of Zone 1 and Zone 4 Reservoirs over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 77 mgd
with No Supply from WTP and 20 mgd Sac River Delivered to Baseline and Woodcreek Oaks {Zone 1)
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SCENARIO 8

Scenario 8 - Figure 4. System Pressures for Selected Nodes over 72-hour Period Simulation
For 2014 Drought Event Under Buildout Maximum Day Demand Condition at 77 mgd
with No Supply from WTP and 20 mgd Sac River Delivered to Baseline and Woodcreek Oaks (Zone 1)
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