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these lines can be valved off east of the Stanford tunnel. The
tunnel is located near. the radar telescope on Stanford property
just east of Freeway 280 between Alpine and Page Mill Roads. Mr.
Lougee mentioned that Stanford University had considered con-
structlng a reservoir at this location to supplement their supply
in the event of such an outage. He believes that a reservoir at
this location will improve Menlo Park system reliability because
the reservoir could be backfed from the Peninsula facilities of
SFWD if the Hetch-Hetchy supply were interrupted.

The need for storage in the lower zones was discussed. He
mentioned that peaking off the Hetch-Hetchy facilities may, in
the future, be subject to a rate surcharge or be prohibited
altogether when SFWD's pipelines approach or exceed capacity.

Mr. Lougee described SFWD's current program to 1mprove system
capacity and reliability. They are currently 1ncrea51ng the
capacity of the San Andreas Water Treatment Plant in Millbrae
from 80 mgd to 180 mgd. This work will be completed by 1992.
These improvements will allow treated water to be backfed from
the San Andreas plant to Peninsula users. This scheme uses the
balancing reservoir adjacent to the Pulgas Water Temple for
storage and hydraulic control. SFWD will then have the capabil-
ity of backfeeding both Bay Division Pipeline Nos. 1 and 2 and
the Palo Alto Pipeline to serve the Menlo Park Zones 1, 4 and 5
system and Bay Division Pipeline Nos. 3 and 4, which serve Zone
35

The volume of raw water in storage in the SFWD system in Alameda
and San Mateo Counties is extensive. If undamaged or lightly
damaged in a natural disaster, these supplies alone could sustain
San Francisco and San Mateo County and South Bay customers for a
considerable length of time. This could be the scenario if an
earthquake in the Central Valley damaged Hetch-Hetchy storage or
transmission facilities.

Calavaras and other East Bay reservoirs have a combined capacity
of about 45 billion gallons. Crystal Springs and San Andreas
Reservoirs hold about 26.5 billion gallons. The combined
treatment capacity of the Sunol water treatment plant (Alameda
County) and the newly expanded San Andreas plant will be 340 mgd,
versus a current average daily demand for all users of about 270
mgd.

If the assumption is made that the local reservoirs are half full
when disaster strikes and the demand is 270 mgd, the local supply
can maintain service for over eight months.

If it is assumed that the SFWD system is isolated at the Stanford
Tunnel and thus only Crystal Springs and San Andreas Reservoirs



are available for use (assumed half full), service to San
Francisco and San Mateo Counties could be maintained for over
four months.

SURVEY OF LOCAL WATER PURVEYOR

The following local water purveyors, who rely on the SFWD for
supply, either totally or in part, were contacted (e.g., only
those that responded are listed):

California Water Service Company (Bear Gulch District)
Stanford University

City of Palo Alto

Belmont -County Water District

Estero Municipal Improvement District (Foster City)

Each of these parties was asked the following questions:

1. What is your average annual (or daily) water demand?

2. What is your maximum daily demand?

3. How much (what percentage) of your demand is met from
SFWD?

4. What are your alternative sources, if any?

B How many connections to the SFWD supply do you have?

6. How much distribution storage do you have?

T Do you have any current plans to add storage or

otherwise improve the reliability of your supply?

The survey results are shown in Table 6-1. Distribution storage
is shown as a percentage of the maximum daily demand. These
percentages may be compared with the recommended storage require-
ments for Menlo Park shown previously in Tables 3-4 and 3-5.

SYSTEM ALTERNATIVES FOR ZONES 1, 4 AND 5
Storage and/or Supplemental Supply Requirements

Based on Table 3-5, about seven million gallons (mg) of storage
and/or local supply capacity is needed to meet the equalizing
and fire protection requirements and provide a one-day emergency
reserve in the Zone 1, 4, and 5 system. If the emergency reserve
is increased to three days, the storage/local supply requirement
will increase to about 15 million gallons. It is recommended
that capacity equivalent to at least the 1-day supply, 7 mg, be
provided entirely from storage. Wells, if properly located and
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Watar Purveyor

--------------

Kenlo Park, City of

California WSC - Bear 6ulch
Stanford University

palo Alto, City of

Redwood City, City of

Belmont County Water District

Estero MID (Foster City)

(1) In most instances, demands represeat the purveyor's best estimates based on 1986 or 1987 (pre-drought) use.

TABLE é-1

LOCAL WATER PURVEYOR STORAGE SURVEY - SUMMARY

---------------------------------------------

Average
Daily
Demand

(agd)(1)

4.1
11.6
2.0
17.0
9.8
5.0

6.0

Max.
Daily
Demand
(ngd)(1)

8.8

19.3

3.0

29.0

20.0

10.0

12,5

Present
Storage
Yoluae

(ng)

2.0
9.5
2.5
11.0
16.6
11.5

8.0

.............................

Planned Connection

Storage
Percentage Storage
Basis) (ng)
ay  (2)
49% None
833 1.0
38% None
83% 9.0
115% 0.5
64% 8.0

Normal

To SFHD Percentage
(Max. Day Additions Facilities Of Supply

(Number)

fron SFWD

100%

100%

100%

100%

(2) This study recommends 4 mg of additional storage (tirst phase) and a total of 16 mg, ultinately, to mset
peaking and fire desands and to provide a l-day emergency reserve.

(3) Storage volume shown does not include 215 g of raw water storage in Bear Gulch Reservoir which is served

by a 5 mgd capacity water treataent plant.

(4) Wells

Altarnate
Sources
Prasently
Available?

........

No
Yes (3)
| Yes (4)
Yes (4)

No

No

No



equipped with standby generators, may be used to provide all, or
a part of, any additional emergency reserve. This assumes that
droundwater supply(s) of adequate capacity can be found. Wells
offer the advantage of providing a sustained supply in the event
of a prolonged outage. Wells may be somewhat more susceptible to
damage than tanks in an earthquake, however.

Types of Storage

Because of the relatively flat topography of the Zones 1, 4 and 5
System, elevated storage or pumped storage at, or below, ground
level must be provided.

Elgvated tanks are rarely constructed in California because of
Seismic concerns and the costs for constructing these structures

to meet current seismic code requirements. A 2 million gallon
elevated tank, for example, will cost over $4 million to con-
struct. For comparison, a 2 million gallon steel tank at grade,

including a booster pump station and standby generator, will
cost about $1.1 million. Environmental (aesthetic) concerns are
another major drawback of elevated tanks. For these reasons,
elevated tanks are not recommended for Menlo Park.

Steel tanks, prestressed circular concrete tanks and cast-in-
Place concrete reservoirs may be viable choices for storage
depending upon siting requirements, aesthetics and budget.
Steel tanks are the least costly on a first cost basis, can be
made seismically-resistant and are durable, providing they are
I'ecoated regqularly. Aesthetics, and the need for periodic
Coating, are the principal drawbacks of steel tanks. The cost
for coating a steel tank may approach one-fourth of the first
COst of the tank structure. Coating is usually required every 8
to 15 years.

Another alternative is a circular prestressed concrete tank.
Thhese tanks may be built above grade, below grade or partially

above grade. They can be designed to meet all seismic require-
m&nts and, in some instances, when installed below grade L)
Parks, have been used as tennis courts or playing fields. The

fi rst cost of these structures is higher than steel tanks but
PSriodic coating is not required, thus reducing maintenance
CSsts., They often compare favorably with steel tanks on a
PX-esent worth basis when the cost of coating steel tanks is
1Mcluded.

A  third alternative is a cast-in-place rectangular or square
COncrete reservoir. These structures may also be built partially
OX= completely below grade. They can also be designed to resist
S&ismic forces. Like prestressed concrete tanks, a cast-in-place
Ccconr—ete reservoir can accommodate multiple uses of the site.
Te=snn.s courts, playgrounds and ball fields can be built over
tkaem. This type of storage is usually the most expensive of the
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three types considered. The concrete reservoir can be built on
irregularly shaped sites because the dimensions are not fixed.
The costs for constructing a cast-in-place concrete reservoir is
about twice as high as for a steel tank. Prestressed concrete
tank costs fall bketween steel tanks and concrete reservoirs.
Concrete tanks or reservoirs with non-load bearing roofing
systems will cost less than those with load-bearing (buried or
multiple) roofs. Booster pumping and standby generator costs
were developed independently.

Because any of the three types of storage discussed will perform
satlsfactorlly, the decision as to which type of tank/reservoir
is best suited for a particular site must be based on other
considerations that will include aesthetics, costs, and other
needed wuses of the site.

Location Alternatives

The hydraulic analyses described in Chapter 4 showed the weak-
nesses of the Zones 1, 4, and 5 system in fire fighting situa-
tions when the supply is obtained from only one source. When
either the Palo Alto pipeline or Bay Division Pipeline Nos. 1 and
2 were taken out of service, fire flows were reduced to the 2,000
to 3,000 gpm range. For this reason, a central location for
storage, such as the Veterans Administration Hospital or St.
Patricks Seminary, is the most desirable potential storage.
Alternative locations for storage facilities are shown on Figure
6-2. The Veterans Administration (VA) Hospital is an ideal
location for a centrally located storage facility. Preliminary
discussions with VA Hospital engineering staff have been held
regarding this alternative. The concept of a below grade, joint-
use storage facility is attractive to them.

Various potential storage locations on the east side of Zone 1
were also investigated. Potential sites include (1) Kelly Park,
(2) Flood Park, (3) the Belle Haven schoolgrounds, (4) a small
park located at Hamilton Avenue and Ivy Drive, and (5) a vacant
city-owned strip bounded by the Southern Pacific Railroad right-

of-way, Chilco Street and Terminal Avenue. This latter parcel
was eliminated from further consideration because of the City's
desire to reserve this site for housing. Locations in the

Bohannon Industrial Park may also be advantageous inasmuch as
such a site could also meet peaking and emergency demands of the
Zone 2 system.






The best location on the west side of Zone 1, 4 and 5 system is
Burgess Park. To avoid removing recreational facilities from
service, a reservoir built at this location must be below grade.

SYSTEM ALTERNATIVES FOR ZONE 2

Based on Tables 3-4 and 3-5, approximately 2.6 mg and 6.0 ng,
respectively, of storage is needed to provide a one-day and
three-day emergency reserve 1in Zone 2. Wells may be used to
supplement storage if groundwater is available in sufficient
quantities.

Locations in Zone 2 were not investigated in detail although the
concept was discussed with Mr. Scott Bohannon, Vice President of
Bohannon Development Company.

SYSTEM ALTERNATIVES FOR ZONE 3
Storage and Supplemental Supply Requirements

Based on Table 3-5, approximately 8 mg of storage and/or local
supply capability is needed to meet requirements in Zone 3 with a
one~day emergency reserve. If a three-day reserve is provided,
the volume in storage increases to 19 mg.

Interconnection with California Water Service Facilities

Unlike the Zones 1, 4 and 5 and Zone 2 systems, there are no
existing connections to California Water Service Company facili-
ties in Zone 3 nor to any other emergency supply. Constructing
an interconnection may prove beneficial to both systems allowing
stored water in either system to be delivered to the other in an
emergency. Examination of system maps furnished by Mr. Clay
Scofield, Manager of California Water Service Company's Bear
Gulch District, indicated that the best location for such a
connection would be on Avy Drive between Altschul Avenue and
Deanna Drive. A schematic of the proposed connection is shown
on Figure 6-3.

Because the two systems operate at different pressures, the
interconnection will require a booster pumping-pressure regulat-
ing station. The Bear Gulch system in this vicinity operates at
the pressure available from SFWD's pipelines (approximate
hydraulic grade line, or HGL, of 319 feet).

In Zone 3, on the other hand, the SFWD supply is boosted to the
Sand Hill tank at an elevation of 486 feet. This provides
adequate pressure to serve the higher elevations in this =zone.
Therefore, the booster pumps at the Bear Gulch connection must be
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sized for the same approximate lift as the booster pumps at the
SFWD connections. Design capacity will be less - approximately
2,500 gpm - as dictated by the piping and supply limitations of
the two systems at the points of connection.

Delivering water from Zone 3 into the Bear Gulch system will
require pressure regqgulators in parallel with the booster pumps
as shown on Figure 6-3.

A 12-inch main has been extended from Altschul Avenue to Deanna
Drive along Avy Avenue instead of using the existing 6-inch main.
This has been done to avoid causing local low pressures in the
Bear Gulch system when the connection is in operation.

Storage Location Alternatives

Alternatives investigated for additional storage to serve Zone 3
included (1) a tank or reservoir adjacent to the existing
reservoir, (2) a tank at Sharon Park, (3) a tank at Stanford
Hills Park, (4) a joint storage project with Stanford University
located on Stanford property southeast of the Zone 3 service
area, and (5) emergency raw water storage from Felt or Searsville
Lakes. The location of these alternative sites are shown on
Figure 6-4.

Constructing a second tank or reservoir adjacent to the existing
Sand Hill reservoir is the simplest and least expensive means for
increasing storage in Zone 3. The site can easily accommodate a
second tank/reservoir and does not pose a threat to, or interfere
with, other uses of the site. Being at the same elevation, a new
tank/reservoir would operate in tandem with the existing reser-
« FOLE. The principal disadvantage of providing all the system
storage at this site is the lack of piping "redundancy". One 16-
inch pipe serves as the inlet and outlet. Constructing ‘a second
pipe to follow a different alignment is the preferred method of
improving reliability, albeit an expensive one. Another approach
may be to enter into a formal agreement with SLAC to use their
12-inch 1loop 1line that connects to the Zone 3 system at two
locations on opposite sides of Interstate 280 (see Figure 4-2 in
Chapter 4 for these locations).

Both Sharon Park and Stanford Hills Park are possible storage
tank locations that lie within the Zone 3 service area. Both
will require booster pumping facilities with standby generators.
To retain the character of the parks and to avoid losing recrea-
tional space, a tank, or tanks, should be buried. Of these two
locations, site consideration appears to favor Stanford Hills
Park.

Stanford University utilities personnel have had a 7 mg reservoir
designed for eight years but have been unable to obtain funding
from the University to construct it because of the 20 percent
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rate increase needed to pay for the facility. The University
has a 2.5 mg reservoir nearby that is currently the only potable
water storage in their system. Discussions with Ms. Cheryl
Jenson, Director of Mechanical Utilities, indicated that staff
would be interested in exploring a joint-use facility with Menlo
Park (and possibly with California Water Service Company). The
elevation of the reservoir would be about 412 feet - too low to
serve Zone 3 without pumping. It appears that constructing a
main to tie into the Bear Gulch District's main on Alpine Road is
the least costly means of connecting to the Zone 3 system. The
proposed Bear Gulch - Zone 3 interconnection could be used to
deliver Stanford reservoir water to Zone 3. The water would be
"wheeled" through the Bear Gulch system. All connections would
be metered so that all parties are fairly compensated for water
transfers across system boundaries.

Use of raw water from Felt and/or Searsville Lakes was also

discussed with Cheryl Jensen. The Stanford irrigation systems
can only use excess water from Searsville Lake as a result of its
conversion to a biological research facility. Since conversion,

Searsville has silted heavily, greatly reducing its storage
capacity and usefulness for water supply.

Felt Lake, on the other hand, is the principal source of irriga-
tion water for the Stanford campus and the golf course. Stanford
currently uses about one-half of the 937 acre-foot capacity of
the lake each year. It is unlikely that this water would be
available to Menlo Park for emergency usage. In any case,
complete treatment would be needed to render this supply potable.
The cost for constructing and maintaining a water treatment plant
to treat Felt Lake water for emergency use only is prohibitive.

RECOMMENDATIONS

Table 6-2 presents a cost summary of recommended storage (and
system) improvements that will greatly enhance the reliability of
the Menlo Park water system. This table lists three projects
each for the Zones 1, 4 and 5 (includes Zone 2) and Zone 3
systems. Constructing all improvements will provide the storage
volume needed to satisfy the one-day emergency storage require-
ment shown in Table 3-5 for the year 2005.

The storage volumes required are as follows:

Veterans Administration Hospital 4 mg
East Side (undesignated location) 4 mg
Burgess Park 2 mg
Total Zones 1, 4 and 5 (includes Zone 2) 10 mg

o)}
I
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Type of
Inprovement (1)

---------------
...............

Tank (4ng), 8PS, S6 & Piping

Reservoir (4ag), BPS & SG

Tank (2ng), B8PS & S6

Totals - Zones 1,2 3 &4

BPS, PRS, SG & Piping
Tank (3ag)

Reservoir (3mg) & Piping
Totals - lone §

Totals - All Improveaments

Totals - Priority A Only

Totals - Priority B Only

Totals - Priority C Only

(1) BPS - Booster Pump Station

TABLE 6-2

STORAGE INPROVEMENT COST SUMMARY

--------------------------------
................................

Location
YA Hospital

East Side -
Undesignated

Burgess Park

CNSC Interconnection
Sand Hill Reservoir

Stanford University

S6 - Standby (emergency) Generator

PRS - Pressure Regulating Station
(2) Based on an interest rate of 8.5 percent and a term of 20 years,
(3) Includes operating and maintenance labor, power, fuel and supplies.
(4) Based on annual water sales of 2 million units,
(5) Cost basis is 1989 (San Francisco ENR CCI = 5800)

Priority

Total
Project
Cost

$2,516,000

$3,281,000

$1,593,000

-----------

$7,390,000

$435,000
$1,700,000

$1,700,000

...........

$11,225,000

$2,951,000
$4,981,000

$3,293,000

Annual
Debt
Service (2)

$265,868

$346,706

$168,334

---------

$780,909

$45,967
$179,641

$179,641

---------

$1,186,157

$311,835
$526,347

$347,975

Annual

OtN

Cost (3)

$12,200

$12,000

$10,300

$34,500

$10,200

$2,000

$48,700

$22,400
$14,000

$12,300

Total
Annual
Cost

$278,068

$358,706

$178,634

$815,409

$36,167
$181,641

$181,641

---------

$1,234,857

$334,235
$540,347

$360,275

Cost/Unit
of Water
Sold (4)

$.2

$.18



Sand Hill Reservoir Site - New Tank 3 mg

Sand Hill Reservoir Site - Existing Reservoir 2 mg
Stanford Reservoir (Joint-use) 3 mg
Total 8 mg

The proposed Zone 3 interconnection with Bear Gulch District
facilities, while not storage per se, is the means by which
Stanford Reservoir water may be delivered to Zone 3. This
connection is an important reliability enhancement for both the
City's Zone 3 system for Bear Gulch.

Because of the high costs, these improvements have been priori-
tized. The table shows that the highest, "A" priority has been
given to the Zones 1, 4 and 5 tank and supporting pump station at
the Veterans Administration Hospital and to the Bear Gulch
District interconnection in Zone 3. The combined project cost
for the "A" priority facilities is about $3 million as compared
with a total project cost for all recommended storage improve-
ments of over $11 million.

To put these costs into perspective, they have been reduced to a
cost per unit of water sold basis assuming current, non-drought
yearly sales of 2 million units. Table 6-2 shows that the added
cost per unit of Priority "A" and for all recommended improve-
ments will be $0.17 and $0.62, respectively.
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