APPENDIX A

Potable Water Demand Assumptions
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APPENDIX B
Changes in Key Performance Criteria

Several key water system planning and performance criteria have changed since the District’s 2005
Water Master Plan to reflect recent standards and to address specific District concerns. These

changed criteria are summarized in Table B-1.

Table B-1. Summary of Potable Water System Planning and
Performance Criteria Changes

Criteria

2005 Water
Master Plan
Criteria

2015 Water
System Master
Plan Criteria

Reason for Change in Criteria

Pipeline Velocity in
Transmission Mains

Pipeline Velocity in
Distribution Mains

5-7 ft/s for
Average Day
Demand;
6-8 ft/s for Peak
Hour Demand

5 ft/s

8 ft/s

Separate, distinct velocity criteria established for
transmission mains and distribution mains, with
lower velocity in larger diameter transmission mains.
Criteria consistent with other water agencies. For
the existing water system pipelines, pipeline velocity
criteria are not typically used to identify deficient
facilities. However, these criteria are used for sizing
new transmission and distribution system

pipeline facilities.

Pipeline Velocity
under Fire Flow
Conditions

12 ft/s

10 ft/s

Reduced to 10 ft/s to be more conservative. Criteria
consistent with other water agencies. For the
existing water system pipelines, pipeline velocity
criteria are not typically used to identify deficient
facilities. However, these criteria are used for sizing
new transmission and distribution system

pipeline facilities.

Backup Power at

Plug-in portable

On-site
generator for
critical stations

Plug-in portable

There is no regulation on the number of on-site
generators and/or portable standby generators that
a water utility agency should maintain. The standard
practice for emergency preparedness recommends

Evaluation for fire
flow conditions

Pumping Facilities generator generator for backup power at critical facilities to maintain an

less critical acceptable level of service during a power outage?.
stations

Storage Reservoir In the field, tank level fluctuates over time. The

Level Assumed at assumption of 75 percent full represents the

Start of Hydraulic 100% full 75% full average of the operational storage available at any

Evaluation for normal given time in the District system.

operating conditions

Storage Reservoir In the field, tank level fluctuates over time. The

Level Assumed at assumption of 50 percent full represents the

Start of Hydraulic 100% full 50% full average of the fire storage available at any given

time in the District system.

' “Is Your Water or Wastewater System Prepared? What You Need to Know About Generators” United States Environmental Protection Agency
Mid-Atlantic, EPA 903-F-11-002, March 2011.

0\c\406\02-14-38\wp\mp\062914_AppB
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APPENDIX C

Fire Code Requirements
Fire Flow Information Received from Alameda County Fire Department
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APPENDIX D a

Evaluation of Future Storage Reservoir Locations

As part of the Dublin San Ramon Services District (District or DSRSD) Water System Master Plan
Update, District staff requested West Yost Associates (West Yost) to evaluate and perform
hydraulic analyses for potential alternative locations for proposed future potable water storage
reservoirs in Pressure Zones 1 and 20. A description of the evaluation findings and
recommendations is provided below.

1.1 OVERVIEW

Based on recommendations made in the District’s 2005 Water Master Plan, two future potable
water reservoirs were recommended and are included in the District’s current capital improvement
program. These future potable water reservoirs are Reservoir 1C in Pressure Zone 1 and
Reservoir 20B in Pressure Zone 20. Future Reservoir 1C was previously proposed to be located
just north of Reservoir 1B (also referred to as the Dougherty Reservoir) with a capacity of
2.74 million gallons (MG) and future Reservoir 20B was proposed to be located adjacent to
existing Reservoir 20A with a capacity of 1.52 million gallons.

For Pressure Zone 1, the District identified the following three potential storage locations:

¢ North of the Reservoir 1B (Dougherty Reservoir) (as previously proposed);

e At the District’s existing Reservoir 10A site (using either the existing or a new
Reservoir 10A); or

o At the City of Pleasanton’s existing Tassajara Reservoir (which would involve the District
trading the existing Reservoir 10A for the City of Pleasanton’s Tassajara Reservoir)'.

For Pressure Zone 20, the District identified the following three potential storage locations:

e Adjacent to the District’s existing Reservoir 20A (as previously proposed);
e At the Moller Ranch West (Casamira Valley) Development Property in Dublin; or
e At an area southeast of Dougherty Valley, near the existing

Windemere Development.

Figure 1 presents location of these potential storage reservoir sites. The following sections discuss
the hydraulic evaluation for each potential storage location in Pressure Zone 1 and
Pressure Zone 20.

! Since the completion of the storage evaluation conducted in coordination with this Water System Master Plan, the
City of Pleasanton has moved forward with the conversion of the Tassajara Reservoir from a potable water reservoir
to a recycled water reservoir. Therefore, this reservoir is no longer an available option for potable water storage for
the District.

D-1 Dublin San Ramon Services District
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1.2 ANALYSIS ASSUMPTIONS
1.2.1 Demand Assumptions

All of the hydraulic model evaluations for this storage evaluation were conducted under the
buildout (2035) maximum day demand condition (see Chapter 3 for additional information).

1.2.2 Zone 7 Turnout Assumptions

The hydraulic grade line of the Zone 7 turnouts assumed in the hydraulic model are listed below.

e Turnout 1 at 529 feet;
e Turnout 2 at 493 feet;
e Turnout 4 at 552 feet;
e Turnout 5 at 543 feet; and

e Turnout 6 (proposed) at 546 feet.
1.2.3 Future Potable Water Storage Requirements

As part of the 2015 Water System Master Plan work, West Yost evaluated the future storage
capacity required in each of the District’s pressure zones (see Chapter 6). Table 1 presents a
summary of the required storage capacity in Pressure Zones 1 and 20 under the buildout
demand condition.

Table 1. Summary of Required Storage Capacity under Buildout Demand Condition

Required Storage Capacity, MG Total Storage
Available Required Surplus
Pressure Storage Storage, (Deficit),
Zone Capacity, MG Operational Emergency Fire Flow MG MG
1 10.35@ 3.44 6.89 1.08 11.41 (1.06)
20 3.30 1.20 2.40 0.96 4.56 (1.26)

@ Includes existing Reservoirs 1A (2 MG), 1B (2.35 MG), 10A (3 MG) and 10B (3 MG).
® Includes existing Reservoir 20A (3.3 MG).
MG = million gallons

As shown in Table 1, with the existing reservoirs in Pressure Zone 1, there is a storage deficit of
1.06 MG under the buildout demand condition in Pressure Zone 1. With the existing reservoir in
Pressure Zone 20, there is a storage deficit of 1.26 MG under the buildout demand condition in
Pressure Zone 20.

It should be noted that the District has not regularly operated the existing Reservoir 10A as its
hydraulic grade line is 17.5 feet higher than the other reservoirs in Pressure Zone 1. The District
had previously planned to replace existing Reservoir I0A with the previously proposed
Reservoir 1C, as the existing Reservoir 10A is also quite old (constructed in the 1940s). If existing
Reservoir 10A will be replaced with a new reservoir in Pressure Zone 1, the required capacity of

D-2 Dublin San Ramon Services District
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the new reservoir would need to be 4.1 MG (3.0 MG to replace the capacity of existing
Reservoir 10A plus 1.06 MG for the Pressure Zone 1 storage deficit under the buildout
demand condition).

1.3 POTENTIAL RESERVOIR SITES EVALUATED
1.3.1 Pressure Zone 1
The following describes the potential new reservoir sites evaluated in Pressure Zone 1.

1.3.1.1 Previously Proposed Reservoir 1C Site

The previously proposed Reservoir 1C site is located north of the existing Reservoir 1B
(Dougherty Reservoir). Based on the required storage capacities described above, the proposed
volume of the storage reservoir is 4.1 MG. The base elevation of the proposed reservoir would be
505 feet with an overflow height of 520.5 feet. This overflow height would be consistent with
hydraulic grade line in the Pressure Zone 1 which is 520.5 feet.

Because this proposed site is located on an open space site, there are major pipelines that need to
be installed to fill the storage reservoir and serve the Pressure Zone 1 potable water system:

e To fill Reservoir 1C, a total of 3,205 lineal feet of a new 12-inch diameter pipeline
would be required to deliver water from the Zone 7 Turnout 2 through the District’s
Pump Station 1A. An altitude valve would be required to control the fill cycle of the
storage tank and separate inlet and outlet pipelines would be required.

e To serve Pressure Zone 1 from Reservoir 1C, new 12-inch diameter pipelines are
required to convey water from the storage tank to the Stagecoach Road connection
and to the Shady Creek Road connection. The total pipeline length is approximately
1,913 lineal feet.

West Yost used the hydraulic model to review the hydraulic impact of the future Reservoir 1C to
the Pressure Zone 1 system. Figure 2 presents the Pressure Zone 1 reservoir level trends over a
72-hour simulation period. For this hydraulic simulation, West Yost adjusted the operation of
Zone 7 Turnouts 4 and 5 to be based on the Reservoir 10B level.

Figure 3A presents system pressure trends for selected nodes in Pressure Zone 1 with the future
Reservoir 1C in service. The location of selected nodes are graphically presented on Figure 4.
Results indicated that system pressures over a 72-hour period for Node J11247, which is located
at higher topology, ranged from 41 to 48 psi.

1.3.1.2 Existing Reservoir 10A Site

The existing Reservoir 10A in Pressure Zone 1 has a volume of 3.0 MG. The existing
Reservoir 10A has a hydraulic grade line of 538 feet which is 17.5 feet higher than the Pressure
Zone 1 potable water system. Due to its higher hydraulic grade line compared to Pressure Zone 1,
the District has not been able to optimize the operation of this reservoir. As part of this storage
evaluation, West Yost reviewed and adjusted the operation of Pump Station 10A and the Pressure
Regulator at existing Reservoir 10A to optimize the use of existing Reservoir 10A. The operation
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of Pump Station 10A was adjusted to fill the existing Reservoir 10A based on the reservoir level.
The Pressure Regulator that supplies water from existing Reservoir 10A was adjusted to operate
only when Pump Station 10A was not operating.

The hydraulic model was used to review and identify if there is a hydraulic impact to the Pressure
Zone 1 potable water system, and how the existing reservoirs in Pressure Zone 1 were impacted
by the operation of existing Reservoir 10A. Figure SA presents the Pressure Zone 1 reservoir level
trends over a 72-hour simulation period.

Figure 3A presents system pressure trends for selected nodes in Pressure Zone 1 with existing
Reservoir 10A in service. Results indicated that system pressures for Node J11247 ranged from
33 to 47 psi over the 72-hour simulation period.

It should be noted that even if operations could be adjusted to operate the existing Reservoir 10A
more efficiently at its current elevation, the existing Reservoir 10A is quite old (constructed in the
1940s) and there would still be a storage deficit of 1.06 MG in Pressure Zone 1 (see Table 1).
Therefore, a preferable option would be to replace existing Reservoir 10A with a new larger
reservoir at the same location (new Reservoir 10A with a capacity of 4.1 MG) and constructed at
a lower elevation to meet the hydraulic grade line of Pressure Zone 1.

The hydraulic model was used to review and identify if there is a hydraulic impact to the Pressure
Zone 1 potable water system, and how the existing reservoirs in Pressure Zone 1 would be
impacted by the operation of a new Reservoir 10A. Figure SB presents the Pressure Zone |
reservoir level trends over a 72-hour simulation period.

Figure 3B presents system pressure trends for selected nodes in Pressure Zone 1 with a new
Reservoir 10A in service. Results indicated that system pressures for Node J11247 ranged from
37 to 45 psi over the 72-hour simulation period.

1.3.1.3 Tassajara Reservoir

The existing Tassajara Reservoir is currently owned and operated by the City of Pleasanton. It is
located on North Dublin Ranch. The reservoir capacity is 8.2 MG with a hydraulic grade line of
515 feet. The hydraulic grade line of the District’s Pressure Zone 1 is 520.5 feet. The Tassajara
Reservoir hydraulic grade line is 5.5 feet lower than the Pressure Zone 1 hydraulic grade line. To
operate the Tassajara Reservoir as a District Pressure Zone 1 facility, a pump station would be
required to lift the hydraulic grade line from the reservoir into the Pressure Zone 1 service area.
Another pump station would also be required to fill the tank when the tank level drops. The pump
stations would be connected to the District’s existing 18-inch diameter transmission main located
along North Dublin Ranch.

Because of the elevation of the Tassajara Reservoir, and the need to pump from it to serve the
District’s Pressure Zone 1, West Yost did not model the Tassajara Reservoir for the Pressure
Zone 1 storage analysis.
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1.3.2 Pressure Zone 20
The following describes the potential new reservoir sites evaluated in Pressure Zone 20.

1.3.2.1 Adjacent to Existing Reservoir 20A

The District previously planned to construct the future Reservoir 20B adjacent to the existing
Reservoir 20A. The existing Reservoir 20A site has space for an additional storage tank. There is
an existing 16-inch diameter transmission main that could be connected to the future
Reservoir 20B. The hydraulic model was adjusted to include the future Reservoir 20B at the
existing Reservoir 20A site.

Figure 6 presents the simulated reservoir level trends over a 72-hour simulation period. Results
indicated that the new reservoir could serve the Pressure Zone 20 demands. The reservoir level
trend indicated that all reservoirs in Pressure Zone 20 could turn over within a 24-hour period. The
system pressure trends for selected nodes in Pressure Zone 20 over a 72-hour period are presented
on Figure 7A. System pressure over a 72-hour period for Node J201891, which is located at higher
topology, ranged from 41 to 61 psi.

1.3.2.2 Moller Ranch West (Casamira Valley) Development

Due to the growth and available land in Pressure Zone 20, the District is considering to potentially
locate Reservoir 20B at the planned Moller Ranch West (Casamira Valley) Development. Based
on the grading map for the proposed development provided by the District?, the open space near
Parcel C on the map indicated an elevation suitable for Reservoir 20B. The hydraulic grade line
for the Pressure Zone 20 is 695 feet. The base elevation required for Reservoir 20B would need to
be located at 670 feet with a tank height of 25 feet. At this reservoir site, the District would be
required to construct approximately 1,824 lineal feet of a new 12-inch diameter pipeline. This new
main would be connected to the existing 12-inch diameter pipeline on Tassajara Road.

Because this storage site is located inside a new development area, the District will be required to
coordinate with the Project Proponent to obtain the site for Reservoir 20B.

Figure 8 presents the proposed reservoir level trends over a 72-hour period. Results indicated that
the new reservoir could serve the Pressure Zone 20 buildout demands. The system pressure trends
for selected nodes over a 72-hour period were presented on Figure 7A. Results indicated that
system pressure for Node J201891, which is located at higher topology, ranged from 42 to 61 psi.

1.3.2.3 Existing Windemere Development

Due to available land near the existing Windemere Development, the District is considering to
potentially locate Reservoir 20B in this area (southeast of Dougherty Valley). The hydraulic grade
line for the Pressure Zone 20 is 695 feet. The base elevation required for Reservoir 20B would
need to be located at 670 feet with a tank height of 25 feet. At this reservoir site, the District would

2 Moller Ranch-Braddock & Logan Properties — Vesting Tentative Tract Map No. 8102: Preliminary Grading Plan,
October 22, 2012.

D-5 Dublin San Ramon Services District
0\c\406\02-14-38\wp\storage evaluation\App D Water System Master Plan



APPENDIX D p

Evaluation of Future Storage Reservoir Locations

be required to construct approximately 8,674 lineal feet of a new 12-inch diameter pipeline. This
new main would be connected to the existing 12-inch diameter pipeline on Tassajara Road.

Because this storage site would be located in an undeveloped parcel within Contra Costa County,
the District will be required to coordinate with the property owner to obtain the site for
Reservoir 20B.

Figure 9 presents the proposed reservoir level trends over a 72-hour period. Results indicated that
the new reservoir could serve the Pressure Zone 20 buildout demands. The system pressure trends
for selected nodes over a 72-hour period were presented on Figure 7B. Results indicated that
system pressure for Node J201891, which is located at higher topology, ranged from 42 to 61 psi.

1.4 COST COMPARISON

Table 2 presents the total construction cost estimate for each of the following potential reservoir
sites evaluated:

e For Pressure Zone 1:

— Construction of a new Reservoir 1C;

— Use of existing Reservoir 10A, plus construction of a new 1.06 MG reservoir at
another location;

— Construction of a new larger reservoir at existing Reservoir 10A site (capacity of
4.1 MG); and

— Use of existing Tassajara Reservoir with new pumping facilities.
e For Pressure Zone 20:

— Construction of a new Reservoir 20B adjacent to existing Reservoir 20A;
— Construction of a new Reservoir 20B at Moller Ranch; and

— Construction of a new Reservoir 20B at Windemere.

Because the Tassajara Reservoir site has an existing storage tank, there was no new storage tank
cost for this site; however, costs for pumping facilities and pipelines were estimated for this
potential reservoir site. The total construction cost estimate does not include land acquisition,
facility trading process cost, roadway and grading at the potential new tank sites.
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1.5 STORAGE SITE EVALUATION
1.5.1 Evaluation Criteria and Scoring System

The following criteria were considered in the evaluation of the potential reservoir sites:

e Current Land Use;

e Constructability/Site Access;

e Operational Concerns;

e New Facilities Required;

e Estimated Capital Cost; and

e Environmental Concerns/Issues.
Tables 3 and 4 provide summary descriptions for each of the potential reservoir sites in Pressure
Zones 1 and 20, respectively, based on the matrix evaluation criteria. For Tables 3 and 4, a

color-coded scoring system was established and used to rate and compare the potential sites based
on each of the evaluation criteria:

e GREEN was assigned when the proposed site had no identified issues;
e YELLOW was assigned when the proposed site had only minor identified issues; and

e RED was assigned when the proposed site had major identified issues.
1.6 CONCLUSIONS AND RECOMMENDATIONS

Based on the evaluation and rating for each of the criteria for each of the potential reservoir sites,
the following reservoir sites are recommended:

e For Pressure Zone 1:

— The existing Reservoir 10A site ranked the highest with the assumption that a new
Reservoir 10A would be constructed at this location with a larger storage volume
(4.1 MQG) than the existing Reservoir 10A (3.0 MG) and at an elevation suitable for
operation in Pressure Zone 1.

— Recommendation: Construct new and larger Reservoir 10A (4.1 MG) at
existing Reservoir 10A site at an elevation suitable for operation in Pressure
Zone 1.

e For Pressure Zone 20:
— The proposed site at Windemere is ranked the highest, primarily due to (1) eagle

nesting concerns at the site adjacent to existing Reservoir 20A and (2) possible
permitting issues at the Moller Ranch site.

— Recommendation: Construct new Reservoir 20B (1.3 MG) at Windemere site.

D-8 Dublin San Ramon Services District
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Table 3. Matrix Evaluation for Potential Reservoir Sites in Zone 1@

Existing Reservoir 10A

New Reservoir 10A

Current Land Use

Constructability/Site
Access

Operational
Concerns

New Facilities
Required

Estimated Capital
Cost

Environmental
Concerns/Issues

Reservoir 1C

e The General Plan land use designation for this site is
Open Space. Use of this site for a new reservoir will
require the site to be rezoned.

Existing reservoir site owned by DSRSD.

Existing reservoir site owned by DSRSD.

Tassajara Reservoir

e EXxisting reservoir site owned by City of Pleasanton. District

would need to negotiate with the City of Pleasanton to
purchase or lease the reservoir.

Site requires new road access from Dougherty Reservoir.
May require site grading.

District would need to negotiate with the property owner to
purchase or lease the reservoir site.

Existing facility with existing road.

Existing facility with existing road.

Existing facility with existing road.

Storage tank would connect to the discharge side of the
Pump Station 1A located on Amador Valley Boulevard.

Hydraulic results for buildout demand conditions indicate
that this storage site would improve system pressure at the
highest point on the Crossridge Road. The simulated
system pressure was above 40 psi which meets the
District's peak hour system pressure criteria.

Hydraulic results are presented on Figures 2 and 3.

Existing Pump Station 10A would be operated to fill the
reservoir from Zone 1.

Existing Pressure Regulator at the Pump Station 10A
would allow the reservoir to serve Zone 1 and it would be
off-line when the Pump Station 10A is operating.

Hydraulic results for buildout demand conditions indicate
that the simulated system pressure at the highest point
(elevation at 416 feet) on Crossridge Road was 33 psi
which does not meet the District's peak hour system
pressure criteria at 40 psi. This location has a static
pressure of 45 psi, based on the Zone 1 tank overflow
elevation of 520.5 feet.

Hydraulic results are presented on Figure 5A.

Operational concerns described for the existing Reservoir
10A can be eliminated by replacing the existing Reservoir
10A with a new Reservoir 10A constructed at lower
hydraulic grade line than the existing Reservoir 10A to
meet the hydraulic grade line of Pressure Zone 1.

Hydraulic results for buildout demand conditions indicate
that the simulated system pressure at the highest point
(elevation at 416 feet) on Crossridge Road was 37 psi
which does not meet the District's peak hour system
pressure criteria at 40 psi. This location has a static
pressure of 45 psi, based on the Zone 1 tank overflow
elevation of 520.5 feet.

Hydraulic results are presented on Figure 5B.

A new pump station at Tassajara Reservoir would be
required to serve Zone 1.

A new altitude valve may be required to fill the reservoir
when the pumps are off-line to avoid circular flow at the
pump station.

Either Pump Station 1A or Zone 7 Turnouts 1 and 4
may need to be adjusted to allow the new pump
station to pump water from Tassajara Reservoir into
Zone 1.

New pipelines (5,115 LF of 12-inch diameter).
New altitude valve.
New storage tank (4.1 MG) with on-site improvements.

An additional 1.06 MG Reservoir would be required to
meet Zone 1 storage deficit at buildout (see Table 1).

New storage tank (4.1 MG) with on-site improvements.
Demolition of existing storage tank

New altitude valve.

New pump station (3.24 mgd) with on-site improvements
to connect into the DSRSD potable water system.

Total estimated capital cost = $10.2M (see Table 2).

Need to purchase land/lease from current property owner.
Land costs are not included in the capital cost estimate.

Total estimated capital cost = $3.5M (see Table 2).

May need to purchase land/lease from current property
owner. Land costs and additional piping to site are not
included in the capital cost estimate.

Total estimated capital cost (storage and demolition) =
$7.6M (see Table 2).

Total estimated capital cost = $3.3M (see Table 2).

Need to purchase or lease Tassajara Reservoir from City
of Pleasanton.

Reservoir purchase/lease cost is not included in the capital
cost estimate.

Site would require environmental study because this site is
currently designated as Open Space.

Site may require environmental study.

Demolition permit.

None---this is an existing facility.

@ Al hydraulic evaluations assumed a new parallel 16-inch diameter pipeline along Amador Valley from Village way to Donohue Drive (approximately 1,786 If) is constructed, and a 16-inch diameter pipeline that would replace the existing 12-inch diameter pipeline (367 If) from the downstream of the Pump Station
1A to Iron Horse Trail is constructed.
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Table 4. Matrix Evaluation for Potential Reservoir Sites in Zone 20

At area southeast of Dougherty Valley (Windemere)

Current Land Use

Constructability/Site
Access

Operational
Concerns

New Facilities
Required

Estimated Capital
Cost

Environmental
Concerns/Issues

Next to Existing Reservoir 20A
Existing reservoir site is owned by DSRSD.

At Moller Ranch West (Casamira Valley)

Currently, this site is a vacant lot. The General Plan land use designation for
this site is Rural Residential. Use of this site for a new reservoir may require
the site to be re-zoned.

Site would be on a vacant lot (not currently owned by DSRSD).

Existing reservoir site with existing access road.

Space exists at the existing reservoir site for a second reservoir.
May require side berm.

Extensive site grading will be required (District estimated to be $1M).

Site is vacant and it requires site grading.
May require cut and fill for the site.
May require partially buried tank, or side berm will be required.

District would need to negotiate with the property owner to purchase or lease
the reservoir site.

Site is vacant and it requires site grading.
May require cut and fill for the site.
May require partially buried tank, or side berm will be required.

District would need to negotiate with property owner to purchase or lease the
reservoir site.

This reservoir would connect to the existing 16-inch diameter pipeline at the
existing Reservoir 20A site.

There would be no required change in the operation of the District's
pump stations.

Hydraulic results for buildout demand conditions indicate that the simulated
system pressure at Cantalise Drive (which is located at pressure zone break
between Zone 20 and Zone 30) ranged from 38 to 59 psi over a 72-hour
period. This location has an elevation of 600 feet, and a static pressure of
41 psi based on the Zone 20 tank overflow elevation of 695 feet.

Hydraulic results are presented on Figures 6 and 7A.

This reservoir would require the construction of a new 12-inch diameter
pipeline extending from the existing 12-inch diameter pipeline along
Tassajara Road to the site (estimated length 1,824 LF).

There would be no required change in the operation of the District's pump
stations.

Hydraulic results for buildout demand conditions indicate that the simulated
system pressure at Cantalise Drive (which is located at pressure zone break
between Zone 20 and Zone 30) ranged from 39 to 58 psi over a 72-hour
period.

Hydraulic results are presented on Figures 7A and 8.

This reservoir would require the construction of a new 12-inch diameter
pipeline extending from the existing 12-inch diameter pipeline along
Tassajara Road to the site (estimated length 8,674 LF).

There would be no required change in the operation of the District's pump
stations.

Hydraulic results for buildout demand conditions indicate that the simulated
system pressure at Cantalise Drive (which is located at pressure zone
break between Zone 20 and Zone 30) ranged from 39 to 59 psi over a
72-hour period.

Hydraulic results are presented on Figures 7B and 9.

New storage tank (1.26 MG) with on-site improvements.

New storage tank (1.26 MG) with on-site improvements.
New 12-inch diameter pipeline (1,824 LF).

New storage tank (1.26 MG) with on-site improvements.
New 12-inch diameter pipeline (8,674 LF).

Total estimated capital cost = $3.7M (see Table 2).

Total estimated capital cost = $4.7M (see Table 2).

Cost includes purchase of land from current property owner
(estimated to be $150,000).

Total estimated capital cost = $7.7M (see Table 2).

Cost includes purchase of land from current property owner
(estimated to be $150,000).

Site has known golden eagle nesting. The golden eagle nesting period
generally ranges from January 1 to June 30, with peak activity from
mid-February to April. The scheduling of the construction activities would
need to be arranged to be outside of the nesting season.

Site is currently vacant, and may require environmental study before the
construction of a new storage reservoir.

Site is currently vacant, and may require environmental study before the
construction of a new storage reservoir.
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APPENDIX E
Cost Estimating Assumptions

1.1 OVERVIEW

This appendix provides the assumptions used by West Yost to estimate the probable construction
costs for the planning and design of recommended water system facilities for the District’s water
system. Construction costs were developed based on a combination of data supplied by
manufacturers, published industry standard cost data and curves, construction costs for similar
facilities built by other public agencies, and construction costs previously estimated by West Yost
for similar facilities with similar construction cost indexes.

Additionally, the costs presented in this appendix are for construction only and do not include
uncertainties in estimation or unexpected construction costs (e.g., variations in final quantities) or
cost estimates for land acquisition, engineering, legal costs, environmental review, soils
investigation, surveying, construction management, and inspections and/or contract
administration. Some of these additional cost items are referred to as contingency costs or
mark-ups, and are further described in the last section of this appendix.

All estimated construction costs have been adjusted to reflect October 2015 costs at an Engineering
News Record (ENR) Construction Cost Index (CCI) of 11169.31 (San Francisco Average). These
construction costs are to be used for conceptual cost estimates only, and should be updated
regularly. Construction costs presented in this appendix are not intended to represent the lowest
prices in the industry for each type of construction; rather they are representative of average or
typical construction costs. These planning level construction cost estimates have been prepared for
guidance in evaluating various facility improvement options, and are intended for budgetary
purposes only, within the context of this master planning effort.

The following sections of this appendix describe the assumptions used to estimate the probable
construction costs for the planning and design of recommended water system facilities for the
District’s potable water system:

e Water System Construction Costs

e Land Acquisition Cost

e Contingency Costs and Mark-ups
1.2 WATER SYSTEM CONSTRUCTION COSTS

The following sections present the construction cost estimates used to project probable
construction costs for recommended facilities in the District’s water system and are categorized
by improvement project type.

1.2.1 Storage Reservoirs

Table 1 summarizes the estimated construction costs for water storage reservoirs for the size range
of 0.1 to 6.0 MG. These costs generally include the installation of the storage tank, site piping,
earthwork, paving, instrumentation, and all related sitework. Costs do not include land acquisition.
It should be noted that these costs are representative of construction conducted under normal
excavation and foundation conditions, and would be significantly higher for special or difficult
foundation requirements. Cost assumptions are for above grade welded steel tanks.

WEST YOST ASSOCIATES E-1 Dublin San Ramon Services District

November 2015 Water System Master Plan
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Table 1. Construction Costs for Welded Steel Water Storage Reservoirs®
Capacity, MG Estimated Construction Cost, million dollars
0.1 1.3
0.5 1.6
1.0 2.0
2.0 2.8
3.0 3.6
4.0 4.4
5.0 5.2
6.0 5.9
@  Based on October 2015 ENR CCI of 11169.31 (San Francisco Average).

The demolition cost of an existing storage reservoir is estimated to be approximately $200,000.
This cost is representative of demolition conducted under normal conditions and does not include
costs associated with hazardous material handling (e.g., lead paint or lead based coatings).

1.2.2 Pump Stations

Pump stations will be required at reservoirs in order to lift water to the appropriate pressure zones.
Estimated average construction costs for distribution pumping stations, shown in Table 2, are
based on enclosed stations with architectural and landscaping treatment suitable for residential
areas. It should be noted that pump station costs can vary considerably, depending on factors such
as architectural design, pumping head, and pumping capacity. Therefore, these costs presented
below are representative of construction conducted under common or normal conditions, and
would be significantly higher for special or difficult conditions.

Pump station cost estimates include the installation of the pumps, site piping, earthwork, paving,
on-site backup/standby power generator, SCADA, and all related sitework. Station designs will be
based on the District’s typical newer pump station configurations, which include 2 to 4 pumps
installed in parallel to accommodate varying water demand conditions.

Table 2. Construction Costs for Pump Stations®

Firm Capacity®, mgd Estimated Construction Cost, million dollars
0.5 1.3
1 1.3
2 1.5
3 1.7
8 25
10 2.8

@  Based on October 2015 ENR CCI of 11169.31 (San Francisco Average).
®  Equal to the total pumping capacity with the largest pump assumed out of service or on standby (i.e., firm capacity).

WEST YOST ASSOCIATES E-2 Dublin San Ramon Services District
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1.2.3 Pipelines

Table 3 presents unit construction costs for potable water pipelines 8 through 24-inches in
diameter. These unit costs are for pipeline construction in developed areas and are representative
of pipeline construction conducted under common or normal conditions, which would be
significantly higher under special or difficult conditions.

The unit construction costs presented below generally include pipeline materials, trenching,
placing and jointing pipe, valves, fittings, hydrants, service connections, placing imported pipe
bedding, native backfill material, and asphalt pavement replacement, if required. However, the
costs presented in Table 3 do not include the cost of boring and jacking pipe. Pipeline bore and
jack costs are shown in Table 4 and should be added where required for this purpose. Pipeline bore
and jack costs were used as representative of micro tunneling or other advanced pipeline costs.

Table 3. Unit Construction Costs for Pipelines®P

Pipeline Diameter, inches Unit Construction Cost, $/linear foot
8 200
10 235
12 265
14 300
16 335
20 400
24 465

@ Costs based on San Francisco peninsula pipeline cost estimates, scaled up to October 2015 ENR CCI of 11169.31 (San
Francisco Average).
®  Costs based on ductile iron cement-lined pipe.

Table 4. Unit Construction Costs for Bore and Jack®®

Pipeline Size Unit Construction Cost, $/linear foot
8-inch diameter (16-inch diameter casing) 510
12-inch diameter (21-inch diameter casing) 580
16-inch diameter (24-inch diameter casing) 675
20-inch diameter (30-inch diameter casing) 830

@ Costs based on San Francisco peninsula pipeline cost estimates, scaled up to October 2015 ENR CCl of 11169.31 (San
Francisco Average).
®  Conductor pipe is not included in cost.

WEST YOST ASSOCIATES E-3 Dublin San Ramon Services District
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1.2.4 Pressure or Flow Regulating Stations and Valves

Interconnections (i.e., pressure regulating stations or check valves) are required to provide water
supply between pressure zones during peak demands and/or emergency conditions.

e Pressure Regulating Stations:

— The construction cost for a new pressure regulating station or an existing pressure
regulating station upgrade under normal conditions is estimated to be
approximately $270,000.

— The construction cost for a new pressure regulating station or an existing pressure
regulating station upgrade under special or difficult conditions (e.g., construction
in high traffic areas) is estimated to be approximately $340,000.

e Check Valves:

— The construction cost for a new check valve connection is estimated to be
approximately $6,000.

Construction cost estimates for a pressure regulating station include the installation of control
valve(s), a concrete utility vault, access hatches, site piping, earthwork, paving, SCADA, and
related sitework.

1.2.5 Backup Power Generators

On-site backup power generators are recommended at key locations to provide power to pumps so
that water can be pumped into the distribution system in the event of a power outage. These
generators should be sized to meet the power demands of the pumps. The construction cost for a
new on-site backup power generator is estimated to be approximately $250,000. This cost is
representative of construction conducted under normal conditions, and would be significantly
higher for special or difficult conditions.

1.3 LAND ACQUISITION COST

Depending on a facility’s location, the District may need to purchase property for the new facility.
New tanks will generally be located in areas with land use designated as Open Space. Land
acquisition for Open Space land use is assumed to be $25,000 per acre. The regulatory agencies
for land acquisition require acquisition of a mitigation property at a ratio of 3:1. Therefore, for
every acre of Open Space land acquisition requested, the District is required to purchase 3 acres to
be maintained as Open Space. The total land acquisition costs do not include any contingency or
mark-ups.

WEST YOST ASSOCIATES E-4 Dublin San Ramon Services District
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1.4 CONTINGENCY COSTS AND MARK-UPS

Contingency costs or mark-ups must be reviewed on a case-by-case basis because they will vary
considerably with each construction project. However, to assist District staff with budgeting for
recommended water system facility improvements, the following percentages were developed.

Design and Construction Contingencies (30 percent): The construction costs
presented above are representative of the construction of potable water system
facilities under normal construction conditions and schedules; consequently, it is
appropriate to allow for estimating and construction uncertainties unavoidably
associated with the conceptual planning of projects. Factors such as unexpected
construction conditions, the need for unforeseen mechanical items, and variations in
design and final quantities are only a few of the items that can increase project costs.

Professional Services (30 percent): Professional services have been divided into four
categories as shown in the table below. Design services associated with new facilities
include preliminary investigations and reports, right-of-way acquisition, foundation
explorations, preparation of drawings and specifications for construction, surveying
and staking, sampling of testing material, and start-up services. Construction
management covers items such as contract management and inspection during
construction. District administration, public outreach and legal covers items such as
legal fees, financing expenses, and interest during construction.

Design: 10 percent
Construction Management and Inspection: 10 percent
Permitting, Regulatory and CEQA Compliance 5 percent
District Administration, Public Outreach, and Legal: 5 percent
Total: 30 percent

The total markup, including contingencies and professional services, is compounded, and amounts
to 69 percent of the estimated construction cost. However, it must be noted that for smaller or more
complicated projects, the design cost may increase by 10 to 20 percent of the estimated
construction cost.

An example application of these standard mark-ups to a project with an assumed base construction
cost of $1.0 million is shown in Table 4. As shown, the total cost of all project markups is
69 percent of the base construction cost for each construction project.

WEST YOST ASSOCIATES E-5 Dublin San Ramon Services District
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Table 4. Example Application of Mark-ups

Cost Component Percent Cost
Estimated Base Construction Cost® $1,000,000
Contingencies:

Design and Construction Contingencies 30% $300,000
Estimated Project Cost after Design and Construction Contingencies $1,300,000

Professional Services
Design 10% $130,000
Construction Management and Inspection 10% $130,000
Permitting, Regulatory and CEQA Compliance 5% $65,000
District Administration, Public Outreach, and Legal 5% $65,000
Estimated Professional Services Total $390,000

Estimated Total Project Cost $1,690,000

@  Assumed cost of an example project.

WEST YOST ASSOCIATES E-6 Dublin San Ramon Services District
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Dublin San Ramon Services District

DERWA MODEL UPDATE AND SYSTEM EVALUATION

1.0 INTRODUCTION

The purpose of the Dublin San Ramon Services District (DSRSD) East Bay Municipal Utility
District (EBMUD) Recycled Water Authority (DERWA) Model Update and System
Evaluation was to update the DERWA recycled water system hydraulic model and evaluate
any infrastructure improvements needed to meet current and projected future demands.

1.1 Study Area and Background

Starting in 1995, DSRSD and EBMUD began working on the San Ramon Valley Recycled
Water Project (SRVRWP), a joint project operated through DERWA to provide recycled
water service to landscape irrigation customers in the San Ramon Valley and adjacent
areas. The SRVRWP was specifically developed to provide recycled water that met Title 22
disinfected tertiary recycled water requirements to landscape irrigation customers of
EBMUD and DSRSD, including the City of San Ramon, City of Dublin, Dougherty Valley,
Town of Danville, and Town of Blackhawk areas of Alameda and Contra Costa Counties.
The recycled water deliveries began in early 2006 after the completion of the first phase of
the program.

The DERWA recycled water system has three components owned by three different
agencies:

. DERWA owns the Pump Stations R1 (at the WWTP), R200B, and R200A, as well as
reservoirs R100 and R200.

. EBMUD owns and operates the recycled water distribution pipeline system contained
within its service area, and will have two pump stations and a reservoir (future
facilities).

. DSRSD owns and operates the recycled water treatment facilities at its wastewater

treatment plant that treat wastewater from Dublin, South San Ramon and Pleasanton,
and the recycled water distribution pipeline system within its service area, along with
three pump stations, R300A, R300B, and R20, and two reservoirs, R20 and R300.

The City of Pleasanton began using recycled water from the recycled water treatment
facilities in 2014, and will be expanding use in the future. City of Pleasanton demands are
included in the DERWA model as a point demand on the main DERWA transmission main,
as described below.
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1.2 Study Purpose and Report Organization

The purpose of this DERWA Model Update and System Evaluation Report is to document
the work performed as part of the recycled water model update and system evaluation, and
to support DSRSD's ongoing Water System Master Plan. This report is organized into the
following sections:

o Section 1: Introduction. This section provides a description of the objectives of this
study.

. Section 2: Service Area and Water System Facilities. This section provides a brief
overview of the DERWA recycled water system service area and water system
facilities.

. Section 3: Recycled Water Demands. This section summarizes current and
projected recycled water demands, including demand projections for DSRSD,
EBMUD, and City of Pleasanton customers, based on the most recent information
available.

. Section 4: Hydraulic Model Update. This section documents the process used to
update the DERWA recycled water system hydraulic model to reflect current
operational conditions.

o Section 5: System Analysis. This section provides a description of the results of the
revised system evaluation conducted as part of this project.

2.0 SERVICE AREA AND WATER SYSTEM FACILITIES

The DERWA recycled water distribution system consists of five existing pressures zones.
Zone R1 is served by pump station (PS) R1, which pumps recycled water from the DSRSD
Wastewater Treatment Plant (WWTP) into the recycled water distribution system. Recycled
water from Zone R1 is pumped into Zones R20 and R200 and recycled water from Zone
R200 is pumped again into Zones R300A and R300B.

Each pressure zone, except for Zone 300B is also served by a ground level or buried
storage reservoir. Figure 1 shows the existing DERWA recycled water system. Table 1
summarizes the major features of the recycled water distribution system.
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Table 1 Pressure Zone Summary

Pump Stations Reservoirs
Pressure Zone Name Total Capacity (gpm) Name Volume (MG)
R1 PS R1 8,750 Res. R100 4.5
R20 PS R20A 3,440 Res. R20 1.5
R200 PS R200A 3,900 Res. R200 4.5

PS R200B 6,000

R300A PS R300A 1,250 Res. R300 0.45
R300B PS R300B 920 - -
Total -- -- -- 10.95

3.0 RECYCLED WATER DEMANDS

Recycled water demands vary on an annual, daily, and seasonal basis. Peaking conditions
that are of particular significance to hydraulic analysis are the average day demand (ADD),
maximum day demand (MDD), and peak hour demand (PHD). This section summarizes the
existing and future recycled water demands, as well as the methodology used to generate
these demands.

3.1 Available Data

The existing and future DERWA recycled water demands were generated using historical
water meter data and projected recycled water demand information provided by DSRSD
and EBMUD. Table 1 summarizes the data that was provided. DSRSD provided recent
demand data for the year 2014 for both DSRSD and EBMUD accounts. 2014 was the most
recent full year with available data. Monthly/bimonthly demand data were provided by
account for all users.

Hourly consumption data were based on the DSRSD recycled water accounts for

June 2015. Only a portion of the EBMUD accounts had hourly data available, and this
hourly data was provided for the summer of 2008 only (more recent data were not
available). These two sources of hourly data were used to develop hourly demand patterns,
as well as peaking factors.
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Table 2

Summary of Available Data

Time
Database Frame No. of
Database Name Format Data Type Available Meters®

DSRSD Bimonthly Recycled Microsoft Excel Bi-Monthly Jan. 14 -

) : 366
Consumption Document Consumption Dec. 14
EBMUD 2014 Monthly Microsoft Excel Monthly Jan. 14 - 46
Recycled Water Use Document Consumption Dec. 14
DSRSD Hpurly Recycled Microsoft Excel Hourly June 2015 366
Consumption Document
042008092008 _ Microsoft Excel . gg”'té’rit;er -
EBMUD_AMR Document y o8 P

L Microsoft Excel ~ Annual/Max
@

DSRSD RW Projections Document Day n/a 69
EBMUD Recycled Water Microsoft Excel
Projections® Document AL e 1oL
Pleasanton Recycled Water Adobe PDF
Demand Projections Document Annual 2015-2019 n/a

Notes:

(1) Represents the number of individual meters or accounts provided.
(2) Source: DSRSD recycled water demand projections, revised April 2015.
(3) Source: EBMUD Demand Projections Phase 1 through 6, revised 03/03/2016.

3.2 Demand Generation Methodology

The following summarizes the methodology used to develop the recycled water demands

summarized in this report:

Average Day Demand. The ADD is the total annual recycled water demand in a year
divided by the number of days in that year. The 2014 DSRSD and EBMUD data, were
used to develop the ADD for each account receiving recycled water. Future ADDs
were determined based on information provided by DSRSD and EBMUD, and were
added to the estimated existing demands.

Minimum Month Demand. The minimum month demand (MinMD) is the average
demand for the month with the lowest demand of the year, which usually occurs in
the winter. Because bi-monthly data was provided, the MinMD is assumed to be
roughly equal to the average demand during the lowest two month period during the
year. Future MinMD estimates were developed by determining the existing MinMD to
ADD ratio and applying this factor to the future ADD estimates provided by DSRSD.

March 2016 — DRAFT 5

pw:\\Carollo/Documents\Client/CA/DSRSD/9230A00/Task 11/Deliverables\RW Evaluation



. Maximum Day Demand. The MDD is the greatest water demand during a 24-hour
period of the year. Because hourly (and hence daily) data was not available for every
account (EBMUD accounts primarily), it was not possible to directly compute the
existing MDD. Additionally, only one month of hourly data was available for DSRSD
accounts. Therefore, to estimate the existing MDD, the MDD for all accounts with
hourly data was calculated and the ratio of MDD to ADD was determined by pressure
zone. DSRSD's historical production data, by pressure zone, was also used to
validate the estimated MDD developed using the hourly demand data. The
appropriate peaking factor was then applied to the ADD for all active accounts. Future
MDD estimates were developed by applying the existing system-wide MDD to ADD
ratio to the future ADD estimates provided by DSRSD or EBMUD.

° Peak Hour Demand. The PHD is the highest water demand during any one-hour
period of the year. Hourly data was available for all DSRSD users, but there was only
limited data for the EBMUD accounts. Therefore, a direct computation of the existing
PHD was not possible. For this reason, the PHD for all accounts with hourly data was
calculated and the ratio of PHD to ADD was determined by pressure zone. The
appropriate peaking factor was then applied to the ADD for all active accounts. Future
PHD estimates were developed by applying the existing system-wide PHD to ADD
ratio to the future ADD estimates provided by DSRSD or EBMUD.

o Daily Diurnal Patterns. Hourly demand data were provided for DSRSD users for the
period of June 2015, and EBMUD customers for the summer months of 2008 and in
2009 for selected customers. The hourly data were used to develop hourly diurnal
patterns for each pressure zone. This was accomplished by calculating the average
hourly total recycled water demands in each pressure zone. The average hourly
demands were then normalized by dividing the average hourly pressure zone
demands by the average daily pressure zone demands for the time period in which
hourly demands were available.

3.3 Existing Recycled Water Demand Summary

Existing recycled water demand estimates, by pressure zone, are summarized in this
section. The demand estimates were developed using the methodology described in
Section 3.2.

3.3.1 Seasonal Demand

Recycled water use varies significantly based on the time of the year. Recycled water use
is very low in the winter months and highest in the summer months. Typically, seasonal
variation in water use is developed on a monthly basis. Monthly water use data, however,
were not available for DSRSD accounts. Seasonal demands were therefore summarized on
a bimonthly basis, as provided in Table 3.
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Table 3 Seasonal Demand

Seasonal Demand Variation (mgd)

Zone Jan/Feb Mar/Apr  May/June July/Aug Sep/Oct Nov/Dec

R1 0.27 0.74 1.86 1.85 1.01 0.40
R20 0.08 0.29 0.67 0.66 0.28 0.14
R200 0.15 0.68 1.74 1.72 0.84 0.24
R300A 0.04 0.22 0.58 0.56 0.21 0.08
R300B 0.02 0.09 0.22 0.22 0.10 0.03
Sy 0.0 0.01 0.05 0.09 0.09 0.04
Total 0.57 2.03 5.13 5.10 2.49 0.92
Notes:

(1) Source: Bimonthly metered recycled water demand data provided by DSRSD (2014) and
EBMUD (2014).

3.3.2 Average Day Demand

The ADD was determined using the methodology summarized in Section 2.2. Table 4
summarizes the ADD zone by pressure zone.

Table 4 Average Day Demand Summary

Average Day Demand®

Zone (AFY) (gpm) (mgd)
R1 1,153 715 1.03
R20 397 243 0.35
R200 1,004 625 0.90
R300A 320 201 0.29
R300B 128 76 0.11
City of Pleasanton 52 32 0.05
Total 3,054 1,892 2.73

Notes:

(1) Represents year 2014 ADD. ADD was calculated from bimonthly metered recycled water
demand data provided by DSRSD. EBMUD data was calculated from monthly data for the year
2014.
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3.33 Minimum Month Demand

As noted in Section 3.2, the MinMD is assumed to be approximately equal to the recycled
water demand in the lowest two-month period of the year. Based on the information
provided in Table 3, the MinMD is estimated to be roughly 0.57 million gallons per day
(mgd) system-wide, which equates to a MinMD to ADD ratio of approximately 0.21. The
MinMD corresponds to the January/February recycled water demands. Table 5 summarizes
the MinMD to ADD peaking factors, by pressure zone.

Table 5 Minimum Month Demand Summary
Zone ADD (mgd) MinMD® (mgd) MinMD/ADD Ratio

R1 1.03 0.27 0.26
R20 0.35 0.08 0.23
R200 0.90 0.15 0.17
R300A 0.29 0.04 0.15
R300B 0.11 0.02 0.18
City of Pleasanton 0.05 0.00 0.00
Total 2.73 0.57 0.21
Notes:

(1) Based on January/February recycled water demands.

3.34 Maximum Day Demand

As noted in Section 3.2, it was not possible to directly compute the MDD. The MDD was
therefore estimated by computing a MDD/ADD peaking factor, by pressure zone, for
accounts with hourly water use data. The resulting peaking factors were then applied to all
active accounts in each pressure zone, as summarized in Table 6. As shown in Table 6, the
existing system-wide MDD to ADD peaking factor is estimated to be approximately 2.5.
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Table 6 Maximum Day Demand Summary

Maximum Day Demand

Existing ADD MDD/ADD®

Zone (mgd) Ratio (mgd) (gpm)

R1 1.03 212 2.18 1,516
R20 0.35 2.91 1.02 707
R200 0.90 3.00 2.70 1,875
R300A 0.29 2.03 0.59 409
R300B 0.11 1.85 0.20 141
e 0.05 2.50 0.12 81
Total 2.73 2.50 6.81 4,730
Notes:

(1) Developed from available hourly metered data.

3.35 Peak Hour Demand

Similar to the MDD, it was not possible to directly compute the PHD. The PHD was
therefore estimated by computing a PHD/ADD peaking factor, by pressure zone, for
accounts with hourly water use data. The resulting peaking factors were then applied to all
active accounts in each pressure zone, as summarized in Table 7. As shown in Table 7, the
existing system-wide PHD to ADD peaking factor is estimated to be approximately 7.55.

Table 7 Peak Hour Demand Summary
Existing ADD PHD/ Peak Hour Demand

Zone (mgd) ADDWY Ratio (mgd) (gpm)
R1 1.11 5.84 6.02 4,177
R20 0.35 11.17 3.91 2,715
R200 0.84 9.84 8.86 6,150
R300A 0.29 7.63 2.21 1,537
R300B 0.11 7.66 0.84 585
e 0.05 25 0.12 81
Total 2.73 7.55 20.58 14,291
Notes:
(1) Developed from available hourly metered data. Represents year 2014 PHD.
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3.3.6 Daily Diurnal Patterns

Daily diurnal patterns were developed, by pressure zone, to represent the temporal
distribution of water demands throughout the day. The diurnal patterns were developed
using the procedure outlined in Section 3.2. Figure 2 shows an example diurnal pattern for
Zone R1. Diurnals for each pressure zone are provided in Appendix A.
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Figure 2 Pressure Zone R1 Hourly Diurnal Pattern

3.3.7 Existing Demands Summary by Agency

Table 8 summarizes the 2014 recycled water demands by agency (i.e., DSRSD, EBMUD,
and the City of Pleasanton) based on the data sources listed in Table 2. DSRSD accounts
for approximately 75-percent of the total system demand on an annual basis, EBMUD
accounts for about 23-percent of the total system demand, and the City of Pleasanton
accounts for the remaining 2-percent of the total system demand.
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Table 8 Existing Demand Summary

Existing ADD Existing MDD
Agency (AFY) (mgd) (% of Total) (mgd) (% of Total)
DSRSD 2,287 2.04 75% 4.98 73%
EBMUD 715 0.64 23% 1.71 25%
oot 52 0.05 2% 0.12 2%
Total 3,054 2.73 100% 6.81 100%
Notes:

(1) Information based on the data sources listed in Table 2.
(2) DSRSD data only includes demand in the recycled water distribution system and does not
include water from recycled water fill stations at the treatment plant.

3.4 Future DERWA Demand Summary

Future recycled water demand estimates are provided in this section based on the most
currently available demand projections provided by DSRSD, and the EBMUD Phase 2
through 6 demand projections provided March 2016. Two demand scenarios were
considered for DSRSD/EBMUD customers:

. 2020 Demand Scenario. Includes EBMUD Phase 2 and all demand increases
anticipated by DSRSD from 2015 through 2020;

° 2031 Demand Scenario. Includes EBMUD Phases 3 through 6, and all post 2020
demand increases anticipated by DSRSD.

In addition, demand estimates from the City of Pleasanton were also considered, and are
discussed in this section.

34.1 Projected Increase in DERWA Demand by 2020

Appendix B provides detailed estimates, by customer, for the 2020 demand scenario.

Table 9 summarizes the data presented in Appendix B by pressure zone. It should be noted
that all future demand estimates assume MDD and PHD demand peaking factors of 2.5 and
7.55, respectively, which correspond to the existing system-wide peaking factors.
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Table 9 Projected Increase in DERWA Demand by 2020

Average Day Demand Maximum Day Demand Peak Hour Demand
Zone (AFY) (gpm) (mgd) (gpm) (mgd) (gpm) (mgd)
R1 816 506 0.73 1,265 1.82 3,821 5.50
R20 97 60 0.09 150 0.22 453 0.65
R200 1,398 867 1.25 2,168 3.12 6,546 9.43
R300A 0 0 0.00 0 0 0 0
R300B 0 0 0.00 0 0 0 0
Subtotal 2,311 1,433 2.07 3,583 5.16 10,820 15.58

Notes:

(1) These demand projections include EBMUD Phase 2 (Zone R200), and future DSRSD demands
projected by year 2020.

(2) Demands do not include City of Pleasanton demands.

EBMUD provided future recycled water demand estimates, by customer, for their Phase 2
customers. Additionally, DSRSD provided estimates for future customers that will connect
to the system in this time period. Customers to receive recycled water in this demand
scenario will be located within pressure zones R1, R20, and R200, as identified in
Appendix B. The locations of each future customer are shown in Appendix C for reference.

3.4.2 Projected Increase in DERWA Demand from 2020 to 2031

Appendix B provides detailed estimates, by customer, for the 2031 demand scenario.
Table 10 summarizes the data presented in Appendix B by pressure zone. As previously
noted, all future demand estimates assume MDD and PHD demand peaking factors of 2.5
and 7.55, respectively.

EBMUD provided future recycled water demand estimates, by customer, for their Phase 3
and Phase 4 customers. Additionally, DSRSD provided estimates for future customers that
will connect to the system in this time period. Customers to receive recycled water in these
demand scenario will be located in the pressure zones R1, R20, R200, as well as the
future pressure zones R3000, R4000, R5000 and R6000. The locations of each future
customer are shown in Appendix C for reference.
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Table 10 Projected Increase in DERWA Demand from 2020 to 2031
Average Day Demand Maximum Day Demand Peak Hour Demand
Zone (AFY) (gpm) (mgd)  (gpm) (mgd) (gpm) (mgd)

R1 296 184 0.26 459 0.66 1,386 2.00

R20 31 19 0.03 48 0.07 145 0.21

R200 0 0O O 0 0 0 0

R300A 0 0O ©O 0 0 0 0

R300B 0 0O O 0 0 0 0

R3000 695 431  0.62 1,078 1.55 3,255 4.69

R4000 355 220 0.32 550 0.79 1,661 2.39

R5000 185 115 0.17 287 0.41 866 1.25

R6000 150 93 0.13 232 0.33 702 1.01

Subtotal 1,712 1,062 1.53 2,654 3.81 6,016 11.55

Notes:

(1) These demand projections include EBMUD Phase 3A-3C (Zone R3000), EBMUD Phase 4
(Zone R4000), EBMUD Phase 5 (Zone R5000), EBMUD Phase 6 (Zone R6000) and the DSRSD
demands projected to occur after 2020.

(2) Demands do not include City of Pleasanton demands.

343 Pleasanton Demands

The City of Pleasanton provided low range and high range demand projections, which were
included in the DERWA hydraulic model at the corner of the DSRSD Dedicated Land
Disposal (DLD) site adjacent to Stoneridge Drive. For the purposes of this study, the high
range demand estimate of 1,640 AFY was assumed for the 2020 and 2031 demand
scenarios, and a 2.5 MDD/ADD peaking factor consistent with City of Pleasanton estimates.
A diurnal pattern was not applied to the City of Pleasanton demands since peak hour
demands will be met from City of Pleasanton storage reservoirs and not from the DERWA
system, and therefore the PHD and the MDD are the same. The estimated 2020 MDD for
the City of Pleasanton is projected to be 3.7 mgd, and the 2031 MDD is projected to be 4.2
mgd.

3.5 Recycled Water Demand Summary

Table 11 summarizes the existing and future demands that were input into the hydraulic
model. A map is provided in Appendix C, which identifies the locations of existing and future
recycled water meter locations.
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Table 11

Recycled Water Demand Summary

Total (mgd)
Average Day Maximum Day Peak Hour
Year Demand Demand Demand
2014 2.7 6.8 20.6
2020 6.4 16.0 41.2
2031 8.2 20.4 53.3

Note:

(1) City of Pleasanton 2014 annual demand was 46,000 gallons per day.

Table 12 summarizes the existing and future demands by agency based on the data
sources listed in Table 2.

Table 12 Recycled Water Demand Summary by Agency
City of
DSRSD EBMUD Pleasanton Total

ADD MDD ADD MDD ADD MDD ADD MDD
Year (mgd) (mgd) | (mgd) (mgd) | (mgd) (mgd) | (mgd) (mgd)
2014 2.0 5.0 0.6 1.7 0.0M 0.1 2.7 6.8
2020 3.5 8.7 1.5 3.7 1.5 3.7 6.4 16.0
2031 3.8 9.4 2.7 6.8 1.7 4.2 8.2 204
Note:
(1) City of Pleasanton 2014 annual demand was 46,000 gallons per day.
(2) Information based on the data sources listed in Table 2.

4.0 HYDRAULIC MODEL UPDATE

This section summarizes the process used to update the DERWA hydraulic model to reflect
current operational conditions. The model was previously calibrated as part of the
Operations Plan Update project. Model calibration was not included in the scope of this
study. However, the model was updated to include new facilities constructed since the last
model update, and new water demands were allocated in the model.

4.1

Hydraulic Modeling Overview

The hydraulic computer model of the DERWA recycled water distribution system is an
important tool for system planning and operation. The model can be used to identify
deficiencies in the system, plan capital improvements, and develop operation plans.
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The hydraulic model is composed of three main parts:
. The data file storing geometry for geographic location of facilities.
. The database that defines the physical system.

. A computer program “calculator” that solves a series of hydraulic equations to define
the performance of the water system in terms of pressure and flow.

The geographic data file provides water system facility locations in Geographic Information
System (GIS) file format. Elements used in this file to model system facilities include pipes,
junction nodes (connection points for pipes and location of demands), valves, pumps, and
storage reservoirs.

The database includes distribution system facility information such as facility size and
geometry, operational characteristics, and production/consumption data. Facility size and
geometries include length and diameter of pipe, reservoir dimensions, sizes of valves, and
pump curves. Operational characteristics include parameters that control how facilities
move water through the system, such as on and off settings for pumps, pressure controls,
or main line valve closures. Data for production and consumption determine where the
water enters and exits the distribution system.

The computer program “calculator” analyzes the hydraulic information in the database file
and generates results for pressures, flow rates, and operating status. This allows the
hydraulic model to be used as a tool to simulate existing and future conditions, identify
system deficiencies, analyze impacts from increased demands, and determine the
appropriateness of proposed improvements for the system or changes to operations.

4.2  Hydraulic Modeling Software

There are several widely used software programs that are used to model water distribution
systems. Each of these programs has a variety of capabilities and features. The selection of
a particular model is generally dependent upon user preference, the requirements of the
particular water distribution system, and the cost associated with the software. DERWA'’s
recycled water system model uses the H,OMAP® Water hydraulic modeling software
platform, developed by MWH Soft.

4.3 Modeled Facilities Update

As part of this study, Carollo obtained DSRSD's most recent GIS shapefiles of the recycled
water distribution system to identify pipelines that have been constructed (added to the
system) since the last model update. Carollo prepared a map comparing the previous
modeled water system facilities to the current GIS database, which identified the location of
these pipe segments that need to be updated or added to the model. In addition, DSRSD
provided information related to future pipelines that will be added to the system. These
facilities were included in the hydraulic model for the 2020 and 2031 model scenarios.
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Figure 1 shows the recycled water system facilities that were included in the updated
DERWA recycled water system hydraulic model.

4.4 Demand Allocation

DSRSD provided recycled water consumption data by account for the year 2014. This data
was used to reallocate recycled water demands in the hydraulic model.

Using the 2014 recycled water billing data, recycled water demands were calculated for
each customer within the service area. Address points for each billing record were
geocoded and then linked to the nearest node in the hydraulic model. The billing record
demands were then linked to the model and assigned as demands. Using this method,
100 percent of all demands were assigned to a node in the model.

45 Diurnal Patterns

Daily diurnal patterns were developed, by pressure zone, to represent the temporal
distribution of water demands throughout the day. The diurnal patterns were developed
using the procedures outlined in Section 3.3.6. These diurnal patterns were assigned in the
model based on pressure zone.

4.6 Hydraulic Model Validation

As previously discussed, model recalibration was out of the scope of this study. However,
after the model was updated and demands were recalibrated, the model was re-run to
make sure that the model output produced reasonable results (e.g., system flows, tank
levels, pressures, etc.). Once this check was performed, the model was deemed updated
and ready to use for system analysis.

5.0 SYSTEM ANALYSIS

The updated DERWA recycled water system hydraulic model was used to determine if
existing demands result in delivery pressure issues within the system or if the increase in
recycled water demands from the future customers identified in Section 3 will result in
delivery pressure issues within the system by year 2020 and 2031. The hydraulic model
also includes demands for the City of Pleasanton, which were applied at the corner of the
DSRSD DLD site.

The daily diurnal pattern used for future customers was based on the updated system-wide
diurnal, developed as part of this study. The diurnal demand pattern represents the
temporal distribution of recycled water demands throughout the day. In the hydraulic model,
the diurnal demand pattern is applied to the MDD, which ultimately provides the peak hour
system demands.
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5.1 Analysis Criteria/Assumptions

The primary planning criteria for recycled water system is to maintain 40 pounds per square
inch (psi) at all delivery locations during peak use hours. The analysis also included
consideration of peak hour velocities and head losses. Desired peak hour velocities are
less than 6 feet per second (ft/s), and desired peak hour head losses were under 10 feet
per 1,000 feet of pipeline (ft/1,000 ft).

For future demand conditions, it was assumed that Pump Station R1 will be expanded, as
the existing pump station does not have sufficient capacity to serve the projected recycled
water demands. DSRSD is planning to upgrade the capacity of the pump station to

15.8 mgd in the near future. Once the pump station is upgraded, it should provide sufficient
capacity to meet the projected recycled water demands through year 2020. By 2031, the
pump station would need to be expanded to a capacity of 18.6 mgd to meet the projected
2031 MDD (with DSRSD, EBMUD, and Pleasanton demands considered).

5.2 System Analysis Results

The hydraulic model was run under year 2020 and 2031 recycled water demand conditions
to identify areas of low pressure under PHD conditions. The model was also used to identify
high velocity and headloss locations. In general, the hydraulic modeling analysis indicates
that DSRSD should be able to serve the projected 2031 recycled water demands while
meeting the established planning criteria. Notable findings from the system analysis are
discussed below?:

° Low Pressure Areas: As noted in the Operations Plan Update, there are a few
isolated areas in the system that experience low pressures (below 40 psi) during PHD
conditions. These areas are primarily driven by the service elevation rather than
system headlosses or other hydraulic restrictions. Some customers in these areas
have onsite booster pump stations to increase pressures as needed. Others have not
cited any low pressure issues. For this reason, no improvements are recommended
to address any low pressure conditions in these areas. Figure 3 shows the locations
of the low pressure conditions during the 2031 PHD condition.

1 Note: Updated EBMUD demand projections were provided after the initial draft of the report was
submitted (including two additional phases - Phase 5 and 6). At the time of this revised draft, the
planned alignments for EBMUD Phase 5 and 6, as well as any updates to the Phase 2-4 alignments,
were not available. Therefore, the analysis results presented in the March 2016 draft of this report
are based on the previous demand estimates. Once the updated alignment information is provided
by EBMUD, the analysis results will be updated to reflect the revised demand projections.
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° Shaefer Ranch/Western Dublin Area: DSRSD has projected future recycled water
demands associated with this area of roughly 208 AFY, which is located outside of
the current recycled water service area in Western Dublin. The estimated service
elevation at Shaefer Ranch is roughly 1,000 feet at the highest point. Potable water
service for this area is located within the Zone 4 pressure zone, with a maximum
hydraulic grade line elevation of 1,130 feet. In order to provide recycled water service
to this area, it would need to be boosted from pressure zone R1 into a new recycled
water pressure zone. The approximate hydraulic grade line elevation difference
between the two pressure zones would be on the order of 520 feet.

Preliminary sizing of the infrastructure required to serve this area is shown on

Figure 4, and would include the following:

- Approximately 22,600 linear feet of 12-inch diameter main

- A new recycled water pump station with a firm pumping capacity of
approximately 480 gpm and a pump head of approximately 520 feet

— A new 300,000 gallon storage tank in Shaefer Ranch

A planning level cost estimate for the infrastructure listed above is provided in

Appendix D. As shown in Appendix D, the capital cost for the transmission main,

tank, and pump station is estimated to be approximately 15 million dollars. Based on

the facilities required, the District has determined that providing recycled water
service to this area would not be cost-effective given the relatively small demand.
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DERWA Recycled Water System Evaluation

APPENDIX A — HOURLY DIURNAL PATTERNS
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DERWA Recycled Water System Evaluation

APPENDIX B - FUTURE RECYCLED WATER
DEMAND ESTIMATES



(THIS PAGE LEFT BLANK INTENTIONALLY)



8T'/T 69°'G 822 19°€ 002y uowrey oulwe) /gSe "0 uawdojanaq 18sung
6861 659 €9°¢ Gcv 00cd uouwrey oulwed £e9¢ ‘0D Juswdojanaq 18suns
T€°0C €L9 69°¢ vev 00cd uouwrey oulwed £29¢ ‘0D Juswdojanaq 18suns
€Lee 98°L A% L0'G 00cd uouwrey oulwed 60¢ ‘0D JUBWISAAU| [BqeUUY
qT°.¢ 66'8 09°€ 08'G 00cd uouwrey oulwed 95¢¢ USSY Xled 3dI4O suowwod
99'Tv 6L°€T ¢SS 06'8 00cd uouwrey oulwe)d g99¢ 0u] s9fes epeuelo
90°cr AaCcvl 0.'S 02’6 00cd uouwrey ouiwed 00ec O S81eId0SSY YO00€C
LEVY 69 VT 88'G 8176 00cd uowey oulwe)d v/z2s2 ‘0D wawdojanaq 19suns
9T'8v G6°GT 8¢9 62°0T 00cd uowrey ouiwed 0T 0u] S9fes epeuel
¢0'vS 68°LT ST'. va'1T 00cd uouwrey oulwed 0cve ‘00 Juswdojanaq 18suns
yASWAS] 90'6T €9/ oe<cT 00cd uouwrey oulwe) 8¢¢c USSY Xled 3d14O suowwo)
9T'9. [4A T4 60°0T 1291 00cd uowrey ouiwed TOEC 0u] S9fes epeuel
7S9'6.L ¥€'9¢ 50T 6691 00cd uowrey oulwed 0geC S$a1el|d0ssY Juoljed
18°G6 €L'TE 69°¢CT Lv'0¢C 00cd uouwrey ouiwed £09¢ ‘0D Juswdojanaq 18suns
9T9€T 60°GY €0'8T 60°6¢ 00cd uowrey oulwe)d 009Z|(uswdoldAsQ 18sUNS Mou ‘1791 J8Wlo)) O9S
¢0'Tec 6T'€EL L2'6¢ ce'ly 00cd peoy uoAued moid TOEE 3%9d
6G°'8¢€ 08'80T [ASR A4 0coL 00cd I 9XeT] ISA|IS T88 an|o Anunod uoAued moid
Ov'€E€T LTvY L9711 05'82 002y peoy uoAue) sLION 00SY (Sdn) Auedwo) [eoefep
06'86T 98'G9 7€9¢ 6v'¢y 00cd aAlg doysig TS¥2 "0u| 11 1010\ e10A0 |
L6°¢CT 6C'v cL'T Ll 00cd Ad 8anndax3 000S ‘oU| S9esS epeuelo
81°'G¢c v€'8 ve'e 8€'G 00cd saueT |sgqeuuy ¢ 0u] S9fes epeuel
60°€E 96°0T 8Ev L0°L 00cd Ad 8andax3 000€ 0u] S9fes epeuel
G9'9¢ 4A%4) g8V €8°L 00cd Kemred annnoasx3 080€ 0u] S9fes epeuel
96°.LE JASIAN €0's 118 00cd aAlQ doysig €052 0u] S9fes epeuel
S0'6Y 29T 059 80T 00cd Ad 8Annoex3 000Y “ou| S9les epeuel
@V¢ 8seud dng3
LT6T GE9 14°4 60V Td e/u ybneue.g
8v'e ST'T 9%°0 v.°0 T Be/u saiadold eisiA aluo
eSvT 8V ¢6'T oT'€ Td e/u maybiry
€6'G8 Gi7'8¢ 8E'TT 9€'8T Td e/u uosispuy
60V VEET 148 19’8 Td e/u (INL) uayd
¥S0TE €8'20T ET'TY €99 Td e/ (A3|[eA uoissIN) youey uepior
¢T'16T 82°¢€9 T€°G¢ €80V 0cd e/u (ouensod 1e) g-3 iy T-O - abe||iA uojed
peoy uojed Jo 1seq
¢6°090T 0e'1s€ ¢SorT 99'9¢¢ 00cd e/u 9J3WSPUIM
68 V61T 00°S6v 00'86T LE6TE 00cd e/u lledeys
e/u A9|leA Alisybnogd
v9'€cL 8G°6€¢C €8'G6 89'V4aT Td e/u (Buipuny yog wouy MY) Ullgna uISISaM
€6'90T T'GE OTvT G8'¢¢ Td e/u youey Jsjaeyds
ulqng ula1Sapn
6G°0TT 29'9¢ GOVT €9'€e T eju wawdoanag An) - sxred dwe)
89781 6170917 02’19 GG'e0T Td e/u wawdolaAsQ - Juswuowe) syied dwed
V144 Sied dwe)d
700 T0°0 T0°0 T0°0 Td e/u sealy pareubisapun
2€9 60°¢ 780 GE'T Td e/ Kemares) uojre4
V.9 €c'¢ 680 'l Td e/u (T-HW PYAN O ealy) sabenod ayL
9€'¢ 8.0 T€0 0S0 Td e/u uonels uoyelio
9¢C'1T f4740) LT0 120 Td e/u eze|d uoyelo
zLL 9g6°¢ 20T G9'T T Be/u (reuusan) srebuol
60791 EEVS €L'T¢ 90°GE Td e/u T 8seyd yauey uligngd
gouey ungng
1G°20.L 79°¢€C 90°€6 0T 0ST Td e/u uoisuedx3 MY Isul A1D epawely pue |DH
98'TS LTLT /89 80'TT Td e/u 10plLI0D Ysuel] yeg
12T 140 % 291 19°¢C 0cd e/u youpai4
LL¢C ¢6°0 LE€0 650 0cd e/u sebuep
S0°€ 10T (0) 740 G9°0 Td e/u ouewiq
080 120 TT°0 LT°0 Td e/u [endsoH Jasrey|
¢O'TET 8C'EYy GE'LT 66°/,¢ Td e/u pareubisspun dINM G002 Ul - A1D epawely
G/'SS 9v'8T 8¢g’. T6'TT 12S| e/u 1D ulwpy Aunod 1se7 - A1D epawely
Z8'ST vZ's 012 g8e'e T B/u 181ua) [eaipaN Aemares - A1) epawely
€8°/€ €G°¢CT T0°'S 80'8 Td e/u aoe|d dled 1e usai - A1D epawely
EV'IET [4°R1%4 7.1 80'8¢ Td e/u addd3
147" 817’0 6T0 T€0 Td e/u Aorey
82'TC S0'L 28'¢ GG 0z e/u Auadoid uss|aIN
¥2°90T 8T'SE L0VT 0.°22 0z e/u (As|eA eaiwreseD) youey J9||0N
€9°¢ /80 GE0 990 0c2d e/u Salels3 pue Se||IA "Soig uuld - BUBA[IS
08'9TT 89'8¢ LV'aT G6'vC 0cd e/u (1sa M\ youey ulign@) youey sljjep
ungn@ 1seg
Tv',LES G6°L.T 8T'T. I8 V1T Td e/u uoisuedx3 MY ulgng [enusd
8T'6 v0'€ cC'1l 96°'T Td e/u Mied abeiisH
€q’e ITT A7) GL'0 Td e/u BuisnoH uap3 - BISIA 0AoLlY
16°¢C 96°0 6€0 290 Td e/u dY - 14Vvg uoueses|d/uligng 1S
6EVT 9.V T16'T 10°€ Td e/u X9ss - 1 dVvg uojueses|d/uljigng 1Ss\
80°GT 66V 00'¢ ¢c’e Td e/u (AByD umolD Allawoy) iuusbury
209 T0°¢ 080 oe'T Td e/u Jajua) uensuy) AsjeA
6G°¢CT LTV 9T 69°¢ Td e/u 'S0ug uuld - a9elL
uljqn@ renuad
(NdD) (NdD) (NdD) (AdV) auoz ssalppy lawoisn)
(@QHd ale]} aav ainssald

1011S1@ S9dIAISS uowey ues uljqng

a1epdn [9PO J91BM P3|2A29Y YMYIA
spuewaq Ja1ep palhoay 0Z0Z JesA [euonippy v 9|gel




"AlaAidadsal 'GG/ pue Gz Jo s10)oe) bupjead AAV/AHd pue adv/adiN sswnssy ()
aning3 Aq papinoid ajy ,SIX'9T-£0-£0 A84 9 ybnouyL T saseyd suonasfoid puewsa annga YMA3A. :821n0s (1)

Sa10N
000 000 000 000 0007 8U0Z aInssaid
000 000 000 000 000£Y 8U0Z 8Inssaid
000 000 000 000 g900£Y @U0Z 8inssald
000 000 000 000 V00£Y U0z aInssaid
98'G¥G'9 | 0529T'C | 00298  8¥'86E'T 002¥ @u0Z ainssald
90'€GY 20°0ST T0°09 6,796 0ZY @u0Z ainssald
£6°028'c | T2's92'T | 80°90S 2£918 TY 9U0Z 8inssalid
S|e10] aseoaldu| puewaq 0c0¢
GZ'v8 06'.2 9T'TT 00'8T 002 "PAIG BIS0OlY 22921 "0D Juswdojansq 19sunsg
98'2¢ 88°0T GEY 20°L 002 "PAIG BISOOlY LT9ZT |00YIS BIPPIINl 8SI0H UOJ| - ASNAYS
20'S6 9’ 1€ 6521 0£°02 002 aALQ obejisn 9g2T [fed SIiiH Apuip) “HeD "ON Jo sauisnpu| |jadeys
95°€9 S0'TC Zr's 85°€T 002y 1@ e||a18ueyd N 00TE (aquaalb) "Hred "oN Jo salisnpul jadeys
16°.G2 ov'G8 9T'vE 0T'GS 002 1@ 8[ebleams giep|uIssolD 810A0D) "JIleD "ON Jo saulsnpul ||adeys
Ge'8T 809 ev'e Z6'€ 0024 e|laiaueyd 'S £TT/AD BWSIY 06 Jifed "oN Jo sasnpu |jadeys
80°T¢E 62°0T Ty ¥9'9 002y 1@ e||a1sueyd N £20€ ‘Jifed "oN Jo sasnpul jjadeys
1906 20°0¢ 10°2T LE'6T 002y "py uoAued J1abuljjog TOOOT (18quaaib) uowey ues jo AiD
6T°96 G8'TE NA G502 002y peoy uoAued 1abuljjog TOEL (18quaaib) uowey ues jo AiD
18°89 8,22 1T'6 0L'vT 002y "PAIF ©IS00|Y TOSZT (red enus)) uowey ues jo AiD
89'8GT ¥5°2S 2012 06°€E 002y "PAIF IS0V GSGZT (red enus)) uowey ues jo Ao
8/°LYE 9T'GTT 90°9Y 0svL 002y aAlIQ saXe uokueD G661 (8s1n0D J|09D) "ou| Opresoy Jifed
¥6°90% GLVET 06°€S ¥6°98 002y Py "uAkD 1ebuljjog 00g L (8s1n0D J|09) du| Opresoy] Hed
15°89T 08'GS zeze 00'9¢ 002y "po "uAkD 1abuljjog 00g L ou| opresoy Jifed
(8¢ 9Seld aNNg3
056 GT'E 9z'T €0'C 0024 aueT |ageuuy T "0 JUBWISBAU| [3geUUY
19'88 v€'6¢ vLTT £6'8T 002y 1 e JBAlIS TTL an|D Anunod uoAued moid
09'6 8T’c 12T 502 0024 'pY uoAued mold 00SE uowrey ues jo Ao
ve'8 €12 60T 9.'T 0024 uowrey oulwe) Oy "0 JUBWISBAU| [8geUUY
00°TT ¥9'€ or'T ge'e 002y uowrey oulwe) €192 "0 Juswdolana( 18sung
6T'TT 0L°€ 8’1 6S°C 0024 uowrey oulwe) Oryz "0 JUBWISBAU| [8geUUY
€11 zLe 67T or'e 0024 'pY uoAued Mol G8SE uowrey ues jo Ao
TTET vey VLT 082 002 '1q uende) |3 TSTZ a|jiaueQ Jo umoy
8611 96t 86'T 0z'€ 002 uowey oulwe) €5y "0 Juswdolana( 18sung
8611 96t 86'T 0z'€ 002 1A 8e JIBAlIS T06 sareIs3 D uokued moid
Sy'ST TS G502 0g'€ 002y '1q uende) |3 TOTZ ajjiaueQ JO UMoL
(NdD) (Nd9) (NdD) (AdVY) auoz Ssaippy lawoisn)
@dHd @ddnN aav ainssaid

1011S1@ S9dIAISS uowey ues uljqng

a1epdn [9PO J91BM P3|2A29Y YMYIA
spuewaq Ja1ep palhoay 0Z0Z JesA [euonippy v 9|gel




"Alenoadsal ‘G572 pue G'z Jo siojoe) Bupead aAv/AHd pue adv/AdiN sewnssy (g)
anwg3 Ag papinoid 8l SIX'9T-£0-€0 A8J 9 ybnouyL T seseyd suonosloid puewsd angd vYMy3A., :821nos (2)

spi0oay Buljig uonebiu| 8002/L002 :99In0S (T)
S3I0N

T1°¢0L 6v'cec 66°C6 00°0ST 0009 dU0Z 8Inssald
£6°998 €.°98¢ 69'VTT 00'S8T 0005y @u0Z ainssald
1E€T99'T ¢1'0SS 50'0¢¢ 76'vS€ 000t @u0oz ainssald
90°'6S2'E€ | €8°2.0'T ET'IEY Zr'S69 000£Y duU0Z ainssald
000 000 000 000 900£d 9U0Z ainssald
000 000 000 000 V00EY 8u0Z 8inssaid
000 000 000 000 0024 du0Z ainssald
TLvvT 26°Ly LT'6T 26°0¢ 0zZY @u0Z ainssald
TG'G8€'T 8/'8SY 16°€8T 00°96¢ TY auoz ainssalid
S[e10] osealou] puewaq T£0¢
TT'20L |8€S87'CeC| 66¢C6 00°0ST 00094 red/|004yds 1s8/\ 9lliaued
29 9Seld aniNg3
08'99¢ €88 ¥€'6e 00°.S 0005y 9ALIQ mopes 188q 220g anid Auno smeyoe|g
€1°'66S 6£'86T 9€'6. 00'82T 0005 LA qnD YMeuyyoelg 565 anid Anuno smeyoeg
G 9eud aniNg3
96'TS 0C'LT 889 0T'TT ooovd *1a poomsBury Zosy 20ssy Aoidw gnjo Anunod
€6’y 88'vT S6°S 09'6 oootd pyd ymeupoelg SS8e 20ssy Aoidw gnjo Anunod
eLey STVT 99'S €T'6 ooovd elefesse] oulwed TOTY SHIOM 2llqnd DD
G8'S6E 80'TET €v'¢s LS8 ooovd SALIQ meypoe|g 9ZvS anid Anuno? smeyoe|g
819z T1°80T veey S.'69 ooovd LA meupoe|g oves anid Anuno smeyoeg
8G°9TY 76°LET 8T'SS 00'68 ooovd SALIQ meypoe|g 0€2s x0N|D Anunod ymeyoelg
£8'¢8¢ YUACTAN TL0S 6,18 oootd 1sa12188Q S0SE anid Anuno? smeyoe|g
@V 95eud aNNg3
89°9¢ £8'8 €G'e 0L'S 000€d 10 sselbpead 20T 1renal L
0T'2S STAVA) 069 ET'TT 000€d HNoD YousAeN 00E ‘Jired "ON Jo sausnpuy [jadeys
289 09'¢c 706 85 VT oooged aueT 1SaI2I8N0|D 'S 02V ‘JifeD "ON Jo sawsnpuj [jadeys
18°/9 VA A4 66'8 0S'vT 000€d uT ysnigyoe|g s 00L yauey afeo Je ej|inelin
S9'vv 6L VT T6°G 756 000€d Kem\ MOJlIM PRY 06T uowey ues jo Aio
28'Sy LT'ST 09 6.6 000€d peoy Ausybnoq 009¢ uowey ues jo Ao
77’18 16°9¢ 6.°0T or'LT 000€d peoy Ausybnoq TSvE uowey ues jo Ao
(J€ 958Ud aNNgd
S0°8¢ 09°CT 70'S €T'8 000€d 9AlIQ auljaI0ySs 0002 Saloys syl
JASHA:] ¥e'.2 ¥6°0T ¥9°LT 000€d 9AlIQ auljaI0ySs 9802 Saloys syl
22'10e €999 G9'9¢ 66°Ct 000€d e abpusye OTT ‘ussy axeT syl
0T'8¥T 7061 29'6T ¥9'1€ 000€d 8AlIJ 1$81D UoAueD GZ0S |00Y2S MBIA UBP|0D - SN As|eA uowey ues
ov'TTT 68'9¢ 9L'VvT 08'€c 00oed 9[2MID aulBIoys GST "ou| 1sni] Auadoid xass3
€9y T9'0VT ¥2'95 2,706 000ed peoy uoAued moid 006€ an|o Anunod uoAued moid
6v'L 8v'e 660 09'1T 000y pY uoAued moid GESE uowrey ues jo AND
8¢'v.L 09'v¢ 86 18°GT 00oed aAlIQ 18810 UoAueD 0TSS uowey ues jo Aio
0T'€6 €8°0¢ €eeT 68'6T 00oed 9AlIQ suljaIoys 0T0S uowey ues jo Ao
¥.°80€ €2'20T 68°01 96°599 00oed 9ALIQ 1uowsXeT 0062 ouj opresox jired
(9€ 3seud aning3
00'tv LSYT €8S ov'6 000gd Repn 191u80 009 9ljiaueq JO umo L
09°'0S GL9T 0.9 18°0T 0ooed 9N youey eirelesse] T00T 9lliaueq JO umo L
S0'S8 91'8¢ 9C'TT LT°8T 00oed AN youey eirelesse] 000T 9ljiaueQ JO umo L
98'T¢ Vel 06¢ 19'¥ 000€d elelesse| oulwe) /1€ ‘ussy Jawa) buiddoys elelesse |
v8'vy S8'YT v6'S 856 000y elefesse] oulwe) 9eve J1ajua) Buiddoys erefesse |
S'ST T1'S S0'¢C og'e 00o0ed 1Q luessey 76 %9310 eielesse]
06°SE 68'TT L'y 197, 000€d aueT poJusp|o 0TTZ ‘J1eD "ON jo samsnpu| ||adeys
€9'eL 8e've SL'6 €L°ST 000€d 3[211D eze|d ymeyoe|g 00v7e d1Auadold |reway ezed
SE'ST 80'S €0¢C 8c'e 000€d BALQ diled abeliaH vET VOH 3|linueq abepaH
9L'v¢ 0z'8 8c'e 62'S 000€d BALQ diled abeiaH z9T S8WOoH uopireq
80'¥T€E 00'¥0T 09'Tv 0T°29 000€d 921D pue|pesy ToEY uowey ues jo Auo
T6°ST L2'S T1°¢ or'e 00o0€d "1d pIdysueiN 000€ syI0M and 1ded 200
6T°'SS 12817 1€. 6L'TT 000€d é (Buideospue| Ja18wilIad) pIdl4 192908 - %9810 owely
6€2E €.°0T 62’V 26'9 000y é Kujioed Joluas - %981 owely
98'T¢ V'L 06'¢C L9V 000ed é aoeds uadQ - ¥831) owely
79°¢. S0've 29'6 ¢S8'ST 00o0€d é sfkemred pooyloqybian - 3@a1) owely
vv'6S 89'6T 18'L 0L¢CT 000ed é Nied [BUOWSIA - %9310 owey
78T 119 e 76'€ 000€d é eiefesse] oulwe) SBQUIBIH/SUBIPSIN - %9310 owely
6291 6€'S 9T'¢ 8y'e 000ed 4 Sealy Yled S19allS J0UBU| - %8alD owely
16°C1¢ 250 T¢'8¢ 0S'Sv 000€d é 9IS |00Y2S 3|PPIN 8inind - %8819 owely
129 80'¢C €80 ve'T 00o0€d é uoles allf - %9319 owely
S.°.0T 89'GE LCYT c0'ee 000€d é piaufe|d |ooyos Arelusws|3 - %9310 owely
YT VT 89 /8T 20°€ 00ocyd é 191ua) anenby - ¥981) owely
G861 199 €9°¢ vy oooed é S)|aquasal9/SueIPaI 19911S V - Y9a1D owely
V€ dseud aning3
199 6€°S¢ ST'0T 8€'9T Td e/ ybneueig
T7'LT LL'S TeC [AR> Td e/u saiadold eisiA S1uoN
€L°T0T 69°€E LV'ET €L'Te Td e/ maybry
T0°28¢ 8E'€6 SE’LE G209 Td e/u (In1) uayd
€9°96¢€ €e'TET €G6'¢S V.78 Td e/ Neoid
peoy uoje Jo 1seg
8G¢rT A XAVA 4 88'8T 9°0¢ Td e/u youey Jajoeyds
Tngqng Uula1samn
91°¢6 2s'0€g 12¢t 69°6T Td e/u uswdolanaq Al - syred dwed
V139 Sired dwed
800 €00 T0°0 c0'0 Td e/u sealy pareubisapun
Td e/ uoiels uoyelo
6L°€ 9T 0S50 180 Td e/ eze|d uoyelo
cL’L 99°¢ 20T S9'T Td e/ (reuuan) arebuol)
{ouey unana
[S{OR3 10T or'0 G9°0 0cd e/u youpai4
9T'6 €0'e T¢T 96°'T Td e/u ouewid
108 G9°¢ 90T LT Td e/u [endsoH Jasrey|
€G°96T 80'G9 €09¢ 66°TV Td '/u pareubisapun dINM S00Z Ul - A1) epawely
76°ET 97 S8'T 86'C Td e/ 110 ulwpy Auno 1se3 - A10 epawely
€€9 0T'C 80 Ge'T Td e/ J31a) [eaIpaN Aemales - A1D epawely
1€°8¢ 6E'6 9.'¢€ 909 Td e/ 99®|d Mled 1e usai9 - A1) epawely
99'TYT T6°9% 9.'8T 92'0¢ oz e/ (As|re eawrese)) youey 9|0
ungngiseg
ov'e 6.0 Z€0 TS0 Td e/ X9sS3 - 14Vvg uojuesea|d/uligng 1SaM
ungng [enuady
(Wd9) (Wd9) (Wd9) (ADV) auoz SSsaIppy lawoisny
©QdHd ©Qddn aav ainssald

10113S1Q S82IAJI8S uowey ues uljgng
arepdn [9po Ja¥eM pa|ohday vmead
Arewiwing spuewaq TEOZ JeSA [eUonIppy g ajgel




(THIS PAGE LEFT BLANK INTENTIONALLY)



DERWA Recycled Water System Evaluation

APPENDIX C — MAP OF EXISTING AND FUTURE
RECYCLED WATER USERS
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APPENDIX D — PLANNING LEVEL COSTS FOR FACILITIES TO
SERVE SHAEFER RANCH AREA
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