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General

The Lake of the Pines Master Plan was adopted in 1982. This
update looks at the changes in growth rate, water use, water
system improvements and two alternatives for future
improvements. It incorporates the District's "Large Size Lot"
policy.

Since the 1982 master plan, the District improved the water
system in several areas, as shown in Figure 1. It built a 0.75
mg storage tank and connecting pipeline on Timber Ridge Drive,
expanded the treatment plant from 1.58 to 2.20 mgd, expanded
raw water storage from 7 to 12 acre feet, upgraded the raw
water pump station (Magnolia III) and enlarged part of the raw
water canal (Magnolia III). Developers constructed pipelines
along Magnolia Road, Combie Road, and West Hacienda Drive.

Nevada County's General Plan for the Lake of the Pines area
remains unchanged since the original master plan. This update
revises the master plan boundary to include standby accounts
next to the Timber Ridge Tank, to include a proposed general
plan amendment for a small park on Magnolia Road, and to
exclude some two to three acre parcels not fronting pipelines,
since those parcels can get service under the new large size
lot policy. Parcels near the new tank will have low pressure
services.

Growth

Lake of the Pines grew rapidly, but now that the subdivision is
about 90 percent developed, it should grow more slowly, as
shown in Figure 2. It will develop to no more than about 95
percent saturation because some houses are built on two lots,
and some lots are too steep. outside Lake of the Pines, the
Bear River High School, a church, and some small commercial
areas have developed.

2500
(fl
Z
OZQ(X)

6
~ 15(X)
Z

81000
ill
U

~5W
ill
10 0

----- I-------,-

/
/
V

/
l..I

U) 2 l1) a l0

~ ~
0 l\l

~. ~ ~
G)

~ 2G'l ~

YEA~5

Figure 2

2



Expansion to Serve Large Lots

The District's new large size lot policy opens up potential
water service to lands outside the master plan boundary that
can be served without new pump zones and can be served
economically. The District could economically serve up to 138
large lots outside the master plan boundary on a first come
first serve basis. Figure 3 shows the areas outside the master
plan boundary that can be served per the economic analysis
included in Appendix A.

Water Use

Table 1 lists master plan water use criteria with a new
category for large lots outside the master plan, using water at
1.5 gpm each. Overall water use increased not only because of
growth, but people used more water per service, as shown in
Table 2. Total maximum day water use, plus storage needs, are
shown in Table 3.

TABLE 1

WATER USE CRITERIA

TABLE 2

Maximum Day Water Use Per Service

Maximum Day Water Use:

Residential lots inside the subdivision
(per dwelling unit)

Residential lots outside the subdivision
(per dwelling unit)

Commercial (per acre)
Schools (per acre)
Parks (per acre)

Peaking Ratios:

Maximum Day Demand/Average Day Demand
Peak Hour Demand/Maximum Day Demand
Peak Hour Demand/Average Day Demand

Minimum Pressure:

Peak Hour
Fire Flow During Maximum Day

(GPM)

1.0

1.5

2.1
3.5
1.4

Ratio
2.5
2.0
5.0

PSI
30
20

TABLE 3

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

GPM/Service

.73

.79

.30 (Drought Year)

.66

.56

.61

.72

.57

.62

.67

.74

.83

.87

.70

Total Water Use and storage Needs

1988
1994
1999
2004
2009

Water Use Storage
Services MGD ---i.!1ill..

1,714 2.15 1. 32
1,960 2.90 1. 69
2,080 3.27 1.88
2,180 3.57 2.03
2,220 3.69 2.09
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Raw Water

The District enlarged part of the raw water canal since the
original master plan. Another 12,000 feet, nearest this
treatment plant is at capacity and needs enlarging. The
recently upgraded raw water pumps will be adequate for many
years. Eventually, they may need a small upgrade. Raw water
storage needs no further enlargement.

Treatment Plant

The existing treatment plant has a capacity of 2.2 mgd. The
District proposes to upgrade it to 3 mgd in 1990 and 4 mgd in
1995. A schematic of the treatment plant is shown in
Appendix C.

storage

Existing storage is 1.25 mg, provided at two tank sites, as
shown in Figure 1. More storage is already needed, as shown in
Table 2. The District proposes a new 1 mg tank at the Timber
Ridge Tank site in 1990. The District should give this tank a
high priority, because the Lake of the Pines System depends on
two pump stations and operates with a minimum of raw water
storage.

Pipelines

In the original master plan, staff assumed the treatment plant
pumps would be replaced with larger ones. For this update,
staff studied the feasibility of adding 7,730 feet of new
pipelines, so the pumps need not be replaced. The study is
included in Appendix B. The known extra cost of the new
pipelines comes to $5,200 per year; however, the new pipelines
would have some advantage, as listed in Appendix B, for which
the savings are not known. The unknown savings would probably
offset the known extra cost difference; therefore, staff
recommends the new pipelines. Half of the 7,730 feet of
pipeline will be needed in 1996 and the other half in 2006.

Pump Zone

As proposed in the original master plan, a new pump zone will
be needed for 26 lots on Madrona Court. This area already has
low pressure problems, so the new pump zone should be budgeted
in the near future.

Fire Flows

In the original master plan, several areas had fire flows less
than recommended by the fire protection district. New
pipelines proposed in this update will improve fire flows to
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three of those areas, as shown in Figure 1, (compared to Figure
4 in the original master plan). Specifically, fire flow to a
small proposed Urban High Density area inside the subdivision
will improve from 1,500 to the recommended 2, 000 gpm. The
other two areas, single family, will improve from 220 to 300
gpm and from 250 to 350 gpm, still short of the recommended 500
gpm.

Table 4 shows fire flows suggested by the Higgins Fire
Protection District, as listed in the original master plan. As
before, treated water storage for fire reserve was based on
2,000 gpm for two hours, rather than four hours. These
suggested fire flows were reviewed with the Higgins Fire
Protection District for this master plan update, and no changes
were proposed.

TABLE 4

SUGGESTED FIRE FLOWS

Land Use

Commercial-Industrial

School

Urban High Density

Urban Medium Density

Urban Single Family

Residential Low Density

Fire Flow
(gpm)

1000-2000

2000

1000-2000

1000

500

500

6

Duration
(Hours)

2-4

4

4

2

2

2



APPENDIX A

Economics of Serving Large Lots outside Master Plan Boundary

The District could economically serve 138 large lots outside
the master plan boundary, as shown in Table A-I. The only
capital cost would be for a larger storage tank. The other
facilities would already have some extra capacity when enlarged
for the master plan area. Staff recommends the larger storage
tank (1.00 mg) be constructed so up to 138 large lots could be
served.

TABLE A-l

Economics of Serving Large Lots with 4 MGD System

Costs:

Treatment Plant Capacity
Pipelines
1.00 mg Tank vs 0.83 mg Tank

Revenue:

138 lots at $1,590 capacity fee

No Extra Cost
No Extra Cost

$ 46,500

$219,420

Break-even point = 46,500/ 1,590 = 30 lots

Probably few property owners with large lots will request water
service because of the high cost of mainline extensions. They
will probably only consider it if they cannot get a good well.
If, however, 138 new customers were served, the District could
consider expanding further. The cost would be high for a new
filter and pump, more treated water storage, and maybe more
pipelines and raw water storage, depending on the number of new
services. Before expanding, the District should be assured of
enough customers to pay for the improvements. A large
developer or mutual water company would have to commit to water
service. The maximum practical expansion would be 4.69 mgd
limited by the treatment plant. Raw water storage should be
studied first to see if 4 acre-feet could be added. Assuming
raw water storage could be expanded, the District could serve a
maximum of 456 large lots with the 4.69 mgd system (318 more
than the 4 mgd system). Table A-2 shows this alternative would
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not be economical. other alternatives for smaller facilities
to serve fewer lots might be economical and this could be
studied if ever proposed.

TABLE A-2

Economics of Serving Large Lots with 4.69 MGD System

Capital Costs:

*4.69 MGD Treatment Plant
**4 Acre-Feet of Raw Water Storage

1,320 LF of 12-inch Pipeline
.34 mg tank on new site with connecting

12-inch pipe

TOTAL

Revenue:

456 lots at $1,590 capacity fee

$329,000
82,000
63,400

386,000

$860,400

725,040

*Basis for plant size and costs was taken from Tim
McCall's September 16, 1988 memorandum to Bob Singleton,
entitled "Lake of the Pines Treatment Plant".

Actual capacity of 4.69 mgd is based on a 22 1/2 hour
fil ter run to allow for backwash each day. Normally
lost production for backwash can be made up by slightly
exceeding the filter rate, but since 5 mgd is the
maximum practical expansion, staff felt safer by
allowing downtime for backwash.

**Assuming 4 acre-feet could be added at the Magnolia III
Reservoir.

Although present District policy does not allow water
service to large lots requiring new pump zones, the District
might consider it if it could be done economically. This might
involve the formation of mutual water companies to install,
operate, and maintain pumping and distribution facilities.
Changes in District pOlicy would be necessary for this to
happen.
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APPENDIX B

Larger Pumps Versus New Pipelines

Larger Pumps:

4 New 100 HP pumps and motor starters
700 individual pressure reducing valves

at customer services
Extra pumping costs over 30 years (see Appendix)

*Total present worth

New Pipelines with Existing Pumps:

$130,000
70,000

84,000

$214,000

12-inch diameter pipeline 7,730 LF x $48 $371,000

*Total present worth $371,000

Annual extra cost of new pipelines
with existing pumps (371,000 - 214,000) / 30 = $ 5,200

Advantages of New Pipelines with Existing Pumps

1. Lower system pressure; maximum 120 psi vs 150 psi at the
treatment plant.

2. Fewer system failures because of lower pressures.

3. Fewer operational problems at the treatment plant with
chemical feed and surges.

4. Less vulnerable to escalating energy costs.

5. Improved fire flows.

*Assumed inflation would cancel escalation in construction and
energy costs.
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LARGER PUMPS vs NEW PIPES

PUMPING ENERGY

WATER USE LARGER PUMPS NEW PIPELINES

JULY PUMP PUMP
YEAR SERVICES MAX DAY AVG. DAY (1) HEAD ENERGy(3) HEAD ENERGY (3)

(GPM) (GPM) (FT) (KWH) (FT) (KWH)

1988 1714 1491 596 238 165,280(2)
TO

1995 NO DIFFERENCE NO DIFFERENCE
1996 2009 2118 847 271 267,600 243 239,951
2000 2100 2310 924 274 295,158 244 262,842
2004 2175 2470 988 276 317,906 245 282,199
2008 2210 2544 1018 277 328,746 245 290,768
2012 2240 2608 1043 278 338,035 246 299,124
2016 2275 2682 1073 279 349,100 246 307,699
2019 2290 2714 1086 280 354,469 247 312,693

(4) TOTAL ENERGY 7,408,134 6,565,620

EXTRA COST = (7,408,134 - 6,565,280) X $.10/kwh = $84,000

ASSUMPTIONS:

- Pump Efficiency
- Motor Efficiency
- Cost of Energy

.79

.90
$.10/kwh

(1) AVG DAY USE = MAX DAY USE / 2.5

(2) ACTUAL ENERGY USED. USED TO CALIBRATE ENERGY EQUATION BELOW.

(3) ENERGY = (1.65 X AVG DAY USE X HEAD) / (EFFICIENCY PUMP X
EFFICIENCY MOTOR)

(4) TOTAL ENERGY = KWH 1996 + KWH 200Q X 4 + KWH 2000 + 2004 X 4 + ....
2 2
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