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Las Virgenes Municipal Water District 

Water System Design Report 

for 

Amended Vesting Tentative Tract No. 53138 

Deerlake Ranch 

Los Angeles County, California 

Section 1 - Introduction 

Amended Vesting Tentative Tract No. 53138 is located on approximately 232.87 acres in the hills 

northeast of the Topanga Canyon Blvd. interchange with California Highway 118 (Simi Valley Freeway) 

in Los Angeles County, California. The development includes 314 single-family residential lots, one 

recreation building, one sheriff facility, and 31 open space/slope lots.  

The purpose of this Water System Design Report (WSDR) is to investigate the feasibility of providing 

potable water service to Amended Vesting Tentative Tract No. 53138, and to develop criteria for the 

facilities required to provide adequate service. Potable water demand for the proposed development is 

based on the HDR Technical Memorandum Water Demand Estimate Study, May 2 2017. Fire protection 

requirements are as determined by the Los Angeles County Fire Department. 

The owner and developer of Amended Vesting Tentative Tract No. 53138 is Forestar Chatsworth, LLC, 

4590 MacArthur Blvd., Suite 600, Newport Beach, California 92660, (949) 748-6714. The developer's 

engineer is United Civil Inc., 30141 Agoura Road, Suite 215, Agoura Hills, California 91301, (818) 707-

8648. 

The Preliminary WSDR for Amended Vesting Tentative Tract No. 53138 was completed by Boyle 

Engineering Corporation on April 24, 2001. The report has since undergone five revisions, which were 

completed in January 2002, July 2003, March 2004, and December 2014 and August 2017 (Reference 

2). Revision 5 included the Kennedy Jenks Consultants Storage and Pumping Capacity Study dated July 

16, 2016 and the HDR Technical Memorandum Water Demand Estimate Study dated May 2, 2017. 
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Section 2 - Proposed Development 

Amended Vesting Tentative Tract No. 53138, shown on Plate 1, comprises approximately 232.87 acres, 

in an unincorporated area of Los Angeles County, northeast of the Topanga Canyon Boulevard 

Interchange with California State Highway 118. Access to the proposed development will be from 

Topanga Canyon Boulevard on the west and from Canoga Avenue on the south. 

The proposed development is zoned R-1-6000 (Low Density Urban Residential) and A-1-1 (Non-urban 

Residential), and includes 314 single-family residential lots, one recreation building, one sheriff facility, 

and 31 open space/slope lots. The grading quantity is 1,874,600 CY which will be balanced on site. 

According to the developer’s tentative tract map (Appendix A), ground elevations within the proposed 

development range from approximately 1,160 feet at the horse trail in the southeast corner, to 1,485.1 at 

the end of Wurster Way on the north edge of the tract.  Proposed building pad elevations range from 

1,261.5 feet on Poema Place (lot 18), east of the bridge, to 1,485.1 feet at lot 174 on Wurster Way. 
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Section 3 - Potable Water Demand 

The potable water demand estimated for the proposed development is shown in Tables 1, 2, and 3. Each 

table represents a different phase of the project. Demand will be generated by residential use and 

landscape irrigation. The demands are based  on the HDR Technical Memorandum dated May 2, 2017; 

(Appendix D)  The Los Angeles County Fire Department requires that a 1,250 gpm fire flow be 

available to serve the residential units, with a residual pressure of 20-psi maintained for two hours at the 

flowing fire hydrants. The recreation building and sheriff facility requires a 1,500 gpm fire flow at 20 psi 

for a duration of 2 hrs. Pipeline sizes were determined by analyzing maximum day demand with 

concurrent fire flow, and peak hour demand. However, The Church at Rocky Peak is the largest structure 

within the subsystem with a required fire flow of 3,750 gpm for three (3) hrs.  
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TABLE 1 

Phase 1 Estimated Potable Water Demand for Amended Vesting Tentative Tract  

No. 53138 

 Estimated Water Demand (gpm) 

Hydraulic 

Gradient 

Zone 

Land Use No. of 

Units 

or 

Acres 

Demand Criteria Avg. Day 

Demand 

Max. Day 

Demand  

Peak Hour 

Demand  

1585 Interior 
Residential 

103 
Units 

240 gpd/unit (1) 17.5 64.8 87.6 

1585 Level 
Landscaped 

Private 
Areas 

7.83  5 acre-ft./acre/year (2) 

(3.08 gpm/acre) 
24.3 89.8 121.3 

1585 Sloped 
Private 
Areas 

16.58  1.3 acre-ft./acre/year(3)  
(.80 gpm/acre) 

13.4 49.4 66.8 

1585 Common 
Landscaped 

Areas 

20.65  2.5 acre-ft./acre/year(4)  
(1.55 gpm/acre) 

32.0 118.4 160.0 

1585 Sheriff 
Station 

0.44  3 acre-ft./acre/year (5) 
(1.85 gpm/acre) 

0.82 2.63 4.1 

1585 Rec Center 1.96  3 acre-ft./acre/year(5) 
(1.85 gpm/acre) 

3.64 11.7 18.2 

Total Demand 91.6 336.8 458.00 

MDD factor - 3.7 & PHD factor = 5.0 from HDR report 

(1) Interior demand criteria from HDR report 80 gpcd * 3 persons per unit.   

(2) Level landscaped private areas = 3,310.61 sf per lot, from HDR table 7 entry divided by 314 units  

(3) Sloped private areas = 7,011.69 sf per lot, from HDR table 7 entry divided by 314 units  

(4) Common area = 44.7 ac from HDR report prorated to phase I & II based on 2/9/2016 WSDR 

(5) Sheriff & Rec center from 2/9/2016 WSDR 
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TABLE 2 

Phases 1 & 2 Estimated Potable Water Demand for Amended Vesting Tentative Tract 

No. 53138 

 Estimated Water Demand (gpm) 

Hydraulic 

Gradient 

Zone 

Land Use No. of 

Units 

or 

Acres 

Demand Criteria Avg. Day 

Demand 

Max. Day 

Demand  

Peak Hour 

Demand  

1585 
Interior 
Residential 

245 
Units 

240 gpd/unit (1) 41.7 64.8 208.3 

1585 
Level 
Landscaped 
Private 
Areas 

18.62  5 acre-ft./acre/year (2) 
(3.08 gpm/acre) 

57.7 89.8 288.6 

1585 
Sloped 
Private 
Areas 

39.44  1.3 acre-ft./acre/year(3)  
(0.80 gpm/acre) 

31.8 49.4 158.9 

1585 
Common 
Landscaped 
Areas 

29.05  2.5 acre-t./acre/year(4)  
(1.55 gpm/acre) 

45.0 118.4 225.1 

1585 
Sheriff 
Station 

0.44  3 acre-ft./acre/year (5) 
(1.85 gpm/acre) 

0.82 2.63 4.1 

1585 
Rec Center 1.96  3 acre-ft./acre/year (5) 

(1.85 gpm/acre) 
3.64 11.7 18.2 

Total Demand 180.6 666.2 903.2 

MDD factor - 3.7 & PHD factor = 5.0 from HDR report 

(1) Interior demand criteria from HDR report 80 gpcd * 3 persons per unit.   

(2) Level landscaped private areas = 3,310.61 sf per lot, from HDR table 7 entry divided by 314 units  

(3) Sloped private areas = 7,011.69 sf per lot, from HDR table 7 entry divided by 314 units  

(4) Common area = 44.7 ac from HDR report prorated to phase I & II based on 2/9/2016 WSDR 

(5)  Sheriff & Rec center from 2/9/2016 WSDR 
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TABLE 3 

Phases 1, 2, & 3 Estimated Potable Water Demand for Amended Vesting Tentative Tract 

No. 53138 

 Estimated Water Demand (gpm) 

Hydraulic 

Gradient 

Zone 

Land Use No. of 

Units 

Demand Criteria Avg. Day 

Demand 

Max. Day 

Demand  

Peak Hour 

Demand  

1585 
Interior 
Residential 

314 
Units 

240 gpd/unit (1) 53.4 197.5 266.9 

1585 
Level 
Landscaped 
Private 
Areas 

23.86  5 acre-ft./acre/year (2) 
(3.08 gpm/acre) 

74.0 273.7 369.9 

1585 
Sloped 
Private 
Areas 

50.54 1.3 acre-ft./acre/year(3)  
(0.80 gpm/acre) 

40.7 150.7 203.7 

1585 
Common 
Landscaped 
Areas 

44.70  2.5 acre-ft./acre/year(4)  
(1.55 gpm/acre) 

69.3 256.4 346.4 

1585 
Sheriff 
Station 

0.44  3 acre-ft./acre/year (5) 
(1.85 gpm/acre) 

0.82 2.63 4.1 

1585 
Rec Center 1.96  3 acre-ft./acre/year (5) 

(1.85 gpm/acre) 
3.64 11.7 18.2 

Total Demand 241.8 892.6 1,209.2 

MDD factor - 3.7 & PHD factor = 5.0 from HDR report 

(1) Interior demand criteria from HDR report 80 gpcd * 3 persons per unit.   

(2) Level landscaped private areas = 3,310.61 sf per lot, from HDR table 7 entry divided by 314 units  

(3) Sloped private areas = 7,011.69 sf per lot, from HDR table 7 entry divided by 314 units  

(4) Common area = 44.7 ac from HDR report prorated to phase I & II based on 2/9/2016 WSDR 

(5)  Sheriff & Rec center from 2/9/2016 WSDR 
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Section 4 - Existing Potable Water System 

Amended Vesting Tentative Tract No. 53138 will be served from the District's 1,585-foot gradient Twin 

Lakes Subsystem. At present, the 1,585-foot Twin Lakes Subsystem is isolated from the rest of the 

District. The Subsystem is supplied by Twin Lakes Pump Station via Metropolitan Water District’s West 

Valley Feeder No. 2 at the LV-3 Turnout with an emergency connection to Los Angeles Department of 

Water and Power. The tanks have a combined capacity of 2.0 MG. The pump station is designed to be 

operated 18-hours, for 24-hour period per the LVWMD Potable Water Master Plan Update 2014. 

The pump station maintains the gradient in the Twin Lakes Tanks (HWL=1,585 feet). This source was 

represented in the hydraulic model as a reservoir with an HGL of 1,580 feet at the intersection of 

Topanga Canyon Boulevard and Poema Place in the LVMWD Potable Water Mater Plan. This HGL 

accounts for the head loss in the pipelines from the storage tanks to the intersection of Topanga Canyon 

Boulevard and Poema Place as simulated in the LVMWD’s 2014 Master Plan model. The Upper Twin 

Lakes subsystem was not used as a source because it has a nominal capacity of only 400 gpm which 

would not be enough to satisfy Deerlake Ranch’s maximum day demand of 892.6 gpm.  

The pump station currently has a nominal capacity of 2,500 gpm. Duty pumps include two 430 gpm, one 

585 gpm, two 225 gpm pumps and one standby 585 gpm pump. The existing maximum day demand for 

the Twin Lakes system is 1,200 gpm, with Upper Twin Lakes drawing an additional 400 gpm, yielding a 

total maximum day demand of 1,600 gpm. 

The total projected demand within the Twin Lakes Subsystem after the development of Amended 

Vesting Tentative Tract No. 53138 is shown in Tables 4, 5, and 6 depending on the construction phase.  
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TABLE 4 

Required Tank and Pump Station Capacities  

For Twin Lakes Subsystem with Proposed Development (Phase 1) 

Projected Demands: 

 

Existing Twin Lakes Subsystem: 

Projected Infill Demand 

Projected Tract 53138 Demand: 

Total Projected Demand: 

 

Pumping Capacity: 

MDD (pumping required) 

Upper Twin Lakes Requirement 

Total Pumping Capacity 

Existing Pumping Capacity 

Required Pumping Capacity 

 

Tank Capacity: 

Daily Regulation Storage 

Fire Storage 

Emergency Storage 

Total Required Storage  

Existing Storage 

Required Storage 

 

 

 

 

 

 

 

 

= (MDD*(24 hr. /18 hr.))(6) 

= (MDD*(24 hr. /18 hr.))(6) 

 

=2,593 gpm (24 hr/18 hr.) 

  

 

 

 

= (MDD*(600 min)) 

= (3750gpm*3 hrs.*60/min/hr.)(7) 

= (MDD*(5 hr.)(60 min/hr.)) (6) 

 

Maximum Day 

Demand (MDD) 

1,200 gpm 

     13 

    337 gpm 

=1,550 gpm 

 

Capacity 

= 2,061 gpm 

=    532 gpm 

= 2,593 gpm  

= 2,500 gpm 

=      93 gpm 

 

Capacity 

= 929,880 gallons 

= 675,000 gallons 

= 464,940 gallons 

= 2,069,820 gallons 

= 2,000,000 gallons 

=      69,820 gallons 

 

     
Notes:     
(6) Upper Twin Lakes MDD = 400 gpm from HDR Technical Memorandum, pumping is based on 18 hrs 

which yields a pumping rate of 532 gpm.   
(7)  Fire flow of 3,750 gpm for 3 hrs. is required in the subsystem for the Church at Rocky Peak   
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 TABLE 5 

Required Tank and Pump Station Capacities  

For Twin Lakes Subsystem with Proposed Development (Phases 1 & 2) 

Projected Demands: 

 

Existing Twin Lakes Subsystem: 

Projected Infill Demand 

Projected Tract 53138 Demand: 

Total Projected Demand: 

 

Pumping Capacity: 

MDD (pumping required) 

Upper Twin Lakes Requirement 

Total Pumping Capacity 

Existing Pumping Capacity 

Required Pumping Capacity 

 

 

Tank Capacity: 

Daily Regulation Storage 

Fire Storage 

Emergency Storage 

Total Required Storage 

Existing Storage 

Required Storage 

 

 

 

 

 

 

 

 

= (MDD*(24 hr. /18 hr.))(6) 

= (MDD*(24 hr. /18 hr.))(6) 

 

 

 

 

 

 

 

 

= (3750gpm*3 hrs.*60/min/hr.)(7) 

= (MDD*(5 hr.)(60 min/hr.)) (6) 

 

Maximum Day 

Demand (MDD) 

1,200 gpm 

     13 

   666 gpm 

=1,879 gpm 

 

Capacity 

=  2,499 gpm 

=     532 gpm 

= 3,031 gpm  

= 2,500  gpm 

=    531 gpm 

Capacity 

 

 

= 1,127,520 gallons 

=    675,000  gallons 

=    563,760  gallons 

= 2,366,280 gallons 

= 2,000,000 gallons 

=    366,280 gallons 

 
NOTE:     
(6) Upper Twin Lakes MDD = 400 gpm from HDR Technical Memorandum, pumping is based on 18 

hrs.  
  

(7) Fire flow of 3,750 gpm for 3 hrs. is required in the subsystem for the Church at Rocky Peak 
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TABLE 6 

Required Tank and Pump Station Capacities  

For Twin Lakes Subsystem with Proposed Development (Phases 1, 2, & 3) 

Projected Demands: 

 

Existing Twin Lakes Subsystem: 

Projected Infill Demand 

Projected Tract 53138 Demand: 

Total Projected Demand: 

 

Pumping Capacity Calculations: 

MDD (pumping required) 

Upper Twin Lakes Requirement 

Total Pumping Capacity 

Existing Pumping Capacity 

Required Pumping Capacity 

 

Tank Capacity Calculations: 

Daily Regulation Storage 

Fire Storage 

Emergency Storage 

Total Required Storage 

Existing Storage  

Required Storage 

 

 

 

 

 

 

 

 

 

= (MDD*(24 hr. /18 hr.)) (6) 

= (MDD*(24 hr. /18 hr.))(6) 

 

=3,332 gpm (24 hr. /18 hr.) 

 

 

=MDD (600 min) 

 

 

= ((3750gpm*3 hrs.*60/min/hr.)) (7) 

=MDD (5 hr.)(60 min/hr.) (6) 

 

Maximum Day 

Demand (MDD) 

1,200 gpm 

     13 

    893 gpm 

=2,106 gpm 

 

Capacity 

= 2,800 gpm 

=     532 gpm 

=3,332 gpm  

=2500 gpm 

=    832 gpm 

Capacity 

 

= 1,263,360 gallons 

=    675,000 gallons 

=    631,680 gallons 

= 2,570,040 gallons 

= 2,000,000 gallons 

=    570,040 gallons 

 
Notes: 
 

     (6) Upper Twin Lakes MDD = 400 gpm from HDR Technical Memoradum, pumping is based 
on 18 hrs  

  (7) Fire flow of 3,750 gpm for 3 hrs. is required in the subsystem for the Church at Rocky Peak 
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Demand generated by Tract No. 53138 exceeds current pumping and storage capacity in the Twin Lakes 

zone for all proposed construction phases. In Table 4, which details pumping and storage capacity 

calculations for Phase 1, the recommended pumping capacity is 93 gpm over the 2,500 gpm available 

and the recommended storage capacity is 0.346 million gallons (MG) over the 2.0 MG available. Table 

5 contains the pumping and storage capacity calculations for Phases 1 and 2, the recommended 

additional pumping capacity is 531 gpm over the existing 2,500 gpm available and the recommended 

additional storage capacity is 0.366 MG over the 2.0 MG available. Finally, in Table 6, are the pumping 

and storage capacity calculations for Phases 1, 2, and 3, the recommended pumping capacity is 832 gpm 

over the 2,500 gpm available and the recommended storage capacity is 0.570 MG over the 2.0 MG 

available. 

Phase 1 does not require any changes due to the negligible impact in the subsystem. However, to provide 

the capacity needed in Phase 2, a seventh pump having a capacity of approximately 500 gpm is required. 

This would increase the capacity of Twin Lakes Pump Station to 3,000 gpm with all pumps running. To 

maintain a stand-by pump unit, an eighth pump having a capacity of approximately 500-600 gpm is 

recommended. Phase 3 requires the addition of a ninth pump with a capacity of approximately 400 gpm 

for a total pumping capacity of 3,400 gpm at the Twin Lakes Pump Station. Additional storage of 0.36 

MG is required for Phase 2 and 0.21 MG for Phase 3. It is not practical to build storage in these 

increments so 0.6 MG of storage should be provided in Phase 2. 

An existing 8-inch suction line transmits water from the LV-3 turnout to the Twin Lakes Pump Station. 

Modifications to the existing turnout were not analyzed in this report. Additionally, physical 

modifications to the Twin Lakes Pump Station and Tanks were not analyzed in this report.  
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Section 5 - Proposed Potable Water System 

The proposed potable water system necessary to serve Amended Vesting Tentative Tract No. 53138 is 

shown on Plates 2, 3, and 4, depending on the phase of the project. Different distribution pipeline sizes 

and configurations were sized ranging from 8 to 16 inches in diameter based on the grading plans 

provided by the Developer showing finished pad elevations ranging from 1261 feet to 1485 feet. The 

adequacy of the proposed distribution system to serve Deerlake Ranch was analyzed under maximum 

day demand plus concurrent fire flow. 

The maximum day demand of 893 gpm for Phases 1, 2, and 3 was analyzed concurrently with fire flows. 

The required fire flow of 1,250 gpm for residential, was analyzed at all fire hydrants within the 

distribution system. The recreation building and sheriff facility, which had a fire flow of 1,500 gpm was 

not used in the analysis, however the proposed water main to the recreation bldg. will be a 10-inch 

pipeline and is capable of providing the 1500 gpm fire flow. It was assumed that there will be only one 

fire at a time within the development. The analysis shows that all fire hydrants will be able to supply the 

required fire flows while maintaining residual pressures above 20 psi as required by Los Angeles County 

Fire Department fire flow requirements. 

The peak hour demand of 1,209.2 gpm for all three phases of development was analyzed. The peak hour 

demand pressure distribution shows that the pressures would be approximately 35 psi at the higher 

elevations of 1,480 feet up to approximately 140 psi at lower elevations of 1,240 feet all of which meet 

the 35 psi minimum pressure and 150-psi maximum criteria of LVMWD. However, some locations 

along the southern part of Canoga Avenue such as open space lot 322 have pressures up to 

approximately 170 psi which should not present significant problems since these are landscape areas. 

Locations with elevations below approximately 1370 feet will have pressures in excess of the maximum 

80-psi required by the Uniform Plumbing Code and therefore would require pressure regulators. All 

pipelines have been adequately sized with pipeline velocities below the maximum 5 fps as required by 

LVMWD’s design criteria.  

The final water distribution system configuration that satisfied LVMWD’s design criteria for Phase 1 of 

development is described as follows: 
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 The water main between the Twin Lakes tanks and the intersection of Topanga Canyon 

Boulevard and Poema Place should be 16-inches in diameter. 

 The water main along Poema Place from Topanga Canyon Boulevard to Bulfinch Road should be 

16 inches in diameter. 

 The water main from the intersection of Poema Place and Bullfinch Road, along Poema Place to 

the intersection of Poema Place and Canoga Avenue should be 10 inches in diameter. 

 The water main from the intersection of Poema Place and Bullfinch Road, along Bullfinch Road 

to the intersection of Bullfinch Road and Nogan Drive should be 10 inches in diameter. 

 The water main from the intersection of Bullfinch Road and Nogan Drive, along Nogan Drive 

and Canoga Ave to the intersection of Poema Place and Canoga Avenue should be 10 inches in 

diameter. 

 The water main from the intersection of Poema Place and Canoga Avenue, going south along 

Canoga Avenue should be 6 inches in diameter since it will be tied into the existing system and 

will mainly be used for landscape irrigation.  

 The remaining mainline pipelines should be 8-inches and should be reduced to 4-inch to 6-inch 

after the last fire hydrant terminating in cul-de-sacs. 

The final water distribution system configuration that satisfied LVMWD’s design criteria for Phase 2 

and 3 of development is described as follows: 

 The water main from the intersection of Nogan Drive and Canoga Avenue, along Canoga 

Avenue and Bullfinch Road to the intersection of Bullfinch Road and Nogan Drive should be 10 

inches in diameter. 

 The remaining pipelines including those terminating in cul-de-sacs should be 8-inches and 

should be reduced to 4-inch to 6-inch in diameter after the last fire hydrant terminating in cul-de-

sacs. 
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 The water main from the intersection of Bullfinch Road and Schindler Way, along Schindler 

Way and Sullivan Way to the intersection of Sullivan Way and Bullfinch Road should be 10 

inches in diameter.  

 The remaining pipelines including those terminating in cul-de-sacs should be 8-inches and 

should be reduced to 4-inch to 6-inch in diameter after the last fire hydrant due to residential and 

landscaping demands. 

The Los Angeles County Fire Department has determined that the development will require 37 new fire 

hydrants, located throughout the development (Appendix B). These hydrants shall conform to AWWA 

Standard C503 with 6”x 4"x 2-1/2" bronze heads. The minimum flow required is 1250 gpm for 2 hours 

at all locations except the recreation building, which requires 1500 gpm for 2 hours. The proposed 

system will be capable of providing fire flow to all hydrants at pressures greater than the current required 

minimum residual pressure of 20 psi. 

In order to serve the proposed development for all three phases, the water main between the Twin Lakes 

tanks and the intersection of Topanga Canyon Boulevard and Poema Place should be 16-inches in 

diameter. Phase 1 does not require any additional pumping or storage because the changes have 

negligible impact in the subsystem. However, to provide the capacity needed in Phase 2, a seventh pump 

having a capacity of approximately 500 gpm is required. This would increase the capacity of Twin Lakes 

Pump Station to 3,000 gpm with all pumps running. To maintain a stand-by pump unit, an eighth pump 

having a capacity of approximately 500-600 gpm is recommended. Phase 3 requires the addition of a 

ninth pump with a capacity of approximately 400 gpm for a total pumping capacity of 3,400 gpm at the 

Twin Lakes Pump Station. Additional storage of 0.36 MG is required for Phase 2 and 0.21 MG for 

Phase 3. It is not practical to build storage in these increments so 0.6 MG of storage should be provided 

in Phase 2.   

There is a possibility of future development within the District’s service boundary in the area north of 

Tract 53138. However, the terrain, elevation, and location of this property, along with environmental 

concerns, suggest that the likelihood of development is remote. Access to the property through Tract 

53138 would be unlikely because of steep slopes and rugged terrain. Because development is unlikely in 
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this area, and would probably not be accessed through Tract 53138, the proposed facilities needed to 

serve Tract 53138 were not sized to serve any future developments. 
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Section 6 - Recycled Water 

There are currently no reclaimed water facilities adjacent to the proposed development (Reference 3). 

The development is located in the northeast corner of the District’s service area, far from any of the 

District’s recycled water facilities. A connection to the District’s recycled water system would be 

impractical, so the landscape will be irrigated with potable water as discussed in the previous sections. 
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Section 7 - Sewer System 

Amended Vesting Tentative Tract No. 53138 is presently located within the Las Virgenes Municipal 

Water District's sewer service area. The District has extended the existing Sanitation Improvement 

District B by annexation to include the new development. Sanitation Improvement District B presently 

covers both areas west and east of Topanga Canyon Blvd. The estimated average daily sewage that will 

be generated by Tract 53138 is shown in Table 5. 

TABLE 5 

Sewage Generation 

 

Land Use 

 

Units 

 

Daily Generation 

Rate 

(gallons/unit/day) 

 

Daily Total 

 (gallons/day) 

Residential 314 280 87,920 

Sheriff Office(10) 1,100 SFT 120 GPD/1000 SFT 132 

Recreational 

Center  (10) 

4,340 SFT 200 GPD/1000 SFT 868 

Existing Twin 

Lakes Sewer 

492 224 110,146 

Septic Conversion 

of Existing Old 

Twin Lake  

213 (191 units + 

22 undeveloped) 

360 76,680 

  TOTAL  275,746 

This development is located in an area that is not within reach of the District’s sewerage collection 

facilities (Reference 4). The Las Virgenes Municipal Water District is under agreement with the City of 

Los Angeles to convey and treat sewage from developments in the area.  
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The City of Los Angeles requires the metering of flows into their sewer system above 0.5 cfs (323,160 

gallons/day) or if sewer discharge includes surface water runoff11  this report assumed surface water 

runoff will not be collected and discharged to the sewer system. A separate storm drain system will 

collect and remove storm water from the tract. The estimated sewage generated is approximately 85% of 

the minimum flow required to install a meter, so a meter is not required. However, the City of Los 

Angeles may require a meter to be installed based on their analysis of the system. The Developer will be 

responsible to install an additional meter if required by the County of Los Angeles. 

 

                                                                                                                                                                         
(10) Sewer Area Study for Outlet Point 1 & 2, January 5 2016 
11Agreement Between the City of Los Angeles and the Las Virgenes Municipal Water District for the Conveyance, 

Treatment, and Disposal of Wastewater, July 1, 1999, Section IV.B.1.b 
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Section 8 - Construction Phasing and Acceptance 

Construction of Amended Vesting Tentative Tract No. 53138 is anticipated to be performed in three 

phases. The first phase involves the construction of 102 residential units, Sheriff Facility, Recreation 

Building, and 21 open space lots. Phase 2 will result in the construction of 143 residential units and two 

open space lots. Phase 3 will complete tract development with 69 residential units and seven open space 

lots. 

Analysis of the potable water demands, system upgrades, and proposed potable water systems were 

performed in Sections 3, 4, and 5, respectively. These sections analyzed the impact each construction 

phase. 

In accordance with standard policy, the District will consider final acceptance of the potable water 

system when a previously defined, separately bonded phase of the project is completed. Construction 

shall be considered complete for a phase when all facilities related to the potable and recycled water 

systems have been installed in accordance with the District's standards and the approved Water System 

Design Report, and all meter boxes have been set to grade in concrete sidewalks. 

The Developer must comply with the Special Conditions for bonds, temporary risers and hose bibs, and 

repair of damage to accepted water system components set forth in the District's memorandum entitled, 

"Review of Policy - Acceptance of Tract Water Systems (July 14, 1989)." 
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Section 9 - Water Conservation 
 
To obtain maximum benefit of the limited water resources of the State of California, the State of 

California and the District have adopted ordinances that require plant materials and irrigation 

systems to be water efficient.  

  

The State of California Model Water Efficient Landscape Ordinance (Cal. Code Regs. Titl 23, § 492.3 

(2015)) specifies the development of a Landscape Documentation Package for new and rehabilitated 

landscaping. Significant provisions include:  

 New construction projects with an aggregate landscape area equal to or greater than 500 square 

feet require a building or landscape permit, plan check or design review. 

 Rehabilitation projects with an aggregate landscape area equal to or greater than 2,500 square 

feet require a building or landscape permit, plan check, or design review. 

 The Maximum Applied Water Allowance (MAWA) is calculated based on an 

Evapotranspiration Adjustment Factor (ETAF) of 55% for residential areas and 45% for non-

residential projects. 

 Dedicated landscape water meters or private sub-meters are required for residential landscapes 

over 5,000 square feet and non-residential landscapes (in conjunction with California Code 

Water Code 535) of 1,000 square feet or greater.  

 Turf shall not exceed 25% of the landscape area in residential areas, and there shall be no turf in 

non-residential areas. Turf shall not be planted on sloped areas which exceed a slope of 1 foot 

vertical elevation change for every 4 feet of horizontal length. 

 

In an effort to assure the appropriate use of water, the District assesses penalties for the wasteful use 

of water. In 2016, the District established a water budget based billing system that designates a 

specific amount of water for each property. Exceeding the designated water budget for a property 

could result in escalating penalties. Water District Code 3-4.202 specifies: 
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 No customer shall knowingly permit waste or leaks of water. Where water is wastefully or 

negligently used on the customer’s premises, the District may discontinue the service, if such 

conditions are not corrected within five days after the General Manager gives the customer 

written notice. 

 A water budget shall be established for each customer of the District, and customers shall be 

notified of the basis for calculating their water budgets. Water use exceeding twice a 

customer’s water budget is a waste of water, a violation of the District’s rules and regulations, 

and shall be subject to escalating administrative penalties. 

 

In accordance with Water District Code 3-4.402, the following water conservation measures are 

required: 

 Customers shall conserve water supplied by the District by the prevention and elimination of all 
waste or leakage of water. 

 For residential development, all toilets installed shall use 1.6 gallons or less per flush, and 

all showerheads shall flow at 2.5 gallons per minute, or less, at 80 psi. 

 
In addition, if a model home display is to be provided, one of the models must be landscaped with 

water efficient (Xeriscape) plant materials and irrigated with appropriate water conserving irrigation 

system. Further, the Xeriscape model shall be designed to be drought tolerant, and irrigation and 

intensive planting are discouraged. Turf shall occupy no more than 30% of the landscaping. The 

model home display shall draw attention to the specific landscape materials and irrigation techniques 

utilized. 

 

In accordance with Water District Code 3-4.404, specific water conservation actions must be 

performed including:  

 Potable water shall not be used to clean or sweep hard surfaces such as sidewalks, walkways, 

driveways, or parking areas and only as necessary to protect the public health and safety. 

 Car washing is permitted only with the use of a nozzle having an automatic shut-off.
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 Fountains and other decorative water features shall recirculate water. 

 Irrigation shall occur after 5:00 p.m. and before 10:00 a.m. No irrigation is permitted during and 

within 48 hours after measurable rainfall. 

 Irrigation shall not run off to streets, gutters or adjacent properties. 

 Limit the number of watering days, if and as determined by the Board, except that watering is 

permitted at any time with a hand-held hose equipped with an automatic shut-off, a faucet 

filled bucket of five gallons or less, or a drip irrigation system. 

 

Section 3-4.406 of the Water District Code specifies that violations of ordinances are subject to 

penalties including increasing penalties for non-compliance. 
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Section 10 - Financial Impact on District 
 

The 2014 Potable Water Master Plan determined that an additional 1.5 MG of storage and 1,878 gpm of 

pumping is needed in the Twin Lake Subsystem by the year 2035. The estimated cost for these future 

improvements were included in the total estimated cost of $32,159,050 for the facilities needed for 

future demand for the entire District. This total was then used in the 2016 Capacity Fee Study when 

calculating the incremental component of the potable water capacity fee. 

 

Because the costs of additional storage and pumping in the Twin Lakes Subsystem were anticipated an 

incremental component of the potable water capacity fee the District should participate in the 

construction of these improvements. However, the Master Plan’s estimated cost for storage did not 

include acquiring or construction of a tank site, providing an inlet/outlet piping to the tank or the design 

of the facilities. These costs are the responsibility of the developer. 

 

In summary the responsibilities are:  

Developer:     

 Pay full capacity fee. 

 Provide a tank site ready for construction and an inlet/outlet piping before service to any Phase 2 

lots1.  

 Fund design of the facilities.   

District: 

 Participate in the construction of a 600,000 gallon tank concurrent with Phase 2 

 Participate in the construction of 500 gpm of pumping capacity including 500 gpm of stand-by 

pumping concurrent with Phase 2 and 400 gpm of pumping concurrent with Phase 3 at the Twin 

Lakes Pump Station.  

 

                                                 
1 The preferred location is site S-9 per the KJ Study.   
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Section 11 - Environmental Review 

The District is a “Responsible Agency” for the purpose of environmental review of this project under the 

California Environmental Quality Act (CEQA). The “Lead Agency” for the environmental review of this 

project under the CEQA is the County of Los Angeles, Board of Supervisors. On August 10, 2004, the 

County Board of Supervisors certified the Final Environmental Impact Report (FEIR) (Appendix C). On 

September 16, 2008, an Amended Vesting Tentative Tract Map was approved by the County Hearing 

Officer. CEQA Section 15164 authorizes a Lead Agency to prepare an Addendum to a previously 

certified Environmental Impact Report if changes or additions to the document are necessary, provided 

the changes meet conditions outlined in Section 15164.  

The Amended Vesting Tentative Tract No. 53138 will implement the same mitigation measures as 

previously approved on an appropriate pro rata basis. Since the current Amended Vesting Tentative 

Track Map results in a reduction of each potential impact identified in the original FEIR, a subsequent 

EIR is not required. 

The District will act as “Lead Agency” if any further environmental reviews are required for water 

facilities. The developer will fund further environmental reviews for supporting improvements which 

were not identified or included within previous drafts of the Water System Design Report or as included 

within the certified FEIR. These improvements include but are not limited to additional pumping 

capacity, additional storage tank and site, and other improvement required for water facilities. 
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Section 12 - Conclusions and Recommendations 

A. It is concluded that: 

1. To provide adequate potable water service to the proposed development, the following facilities 

must be installed by the developer: 

a) The water mains shown on Plates 2, 3, and 4, depending on the construction phase. This 

study does not address in detail the alignment of this pipe and related easements. 

b) Thirty –seven (37) new fire hydrants. 35 residential fire hydrants and 2 commercial fire 

hydrants along with necessary mainline valves at locations approved by the District 

c) Pipeline from Twin Lakes Tanks to development’s point of connection, the intersection of 

Topanga Canyon Boulevard and Poema Place.  

d) Twin Lakes Pump Station and Tank upgrades for capacity based on the construction phase. 

This study does not address in detail of the upgrades required. 

e) District to participate in the tank and pump upgrades construction.  

2. All units served by the 1585-ft pressure zone below 1400-feet will experience pressures in excess 

of 80 psi. Each of these service connections will require an individual pressure regulator ahead of 

building plumbing in accordance with the 80 psi limitation imposed by the Uniform Plumbing 

Code. 

3. All potable water system improvements served by the 1585-ft pressure zone should be designed 

to accommodate hydraulic gradients not less than 1585 feet.  

4. Pipe appurtenances, such as backflow devices and meters, were not considered in this analysis, 

but maybe required by the District based on actual conditions.  



LVMWD # 2130.05 

12 - 2  

5. The developer must be required to dedicate rights-of-way to the District for all pipelines, 

including off-site facilities, not within public streets. 

6. Recycled water will not be available for irrigation of common areas within Tract 53138. 

Common areas will be irrigated with potable water. 

7. The proposed development is located within the service area of the District's Sanitation 

Improvement District. The district has expanded Sanitation Improvement District B by 

annexation. Developer is not responsible to install a new meter as required by the agreement 

between City of Los Angeles Sanitation and LVMWD since the total sewage flow is less than the 

threshold of 0.5 cfs (323.160 gallons/day). 

8. Developer may be required to install a new Sewer Meter base on County of Los Angeles flow 

requirement.  

9. Environmental documentation, in compliance with CEQA, has been completed. However, if 

additional documentation is required for water facilities the District will act as “Lead Agency”.  

B. It is recommended that: 

1. The potable water system facilities shown on Plates 2, 3, and 4 and outlined above be approved 

for installation by the developer. 

2. The District requires the developer to dedicate rights-of-way for all pipelines, including off-site 

piping not in public streets. 

3. The District require all above-ground District-owned facilities (i.e. meters larger than 2 inches, 

detector check installations, and backflow prevention devices) be installed above ground and 

screened from view in accordance with District standard plans. 

4. The District will participate in the construction of additional pumping capacity and storage. The 

Developer shall pay in full connection fees for sewer and water services. 
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5. The Developer shall provide a tank ready site as well as the inlet/outlet piping before service to 

any lot for Phase 2 and Phase 3. 
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Section 13 - Limitations 

Report Intent. This Water System Design Report is intended only to develop the hydraulic information 

necessary to design a water system. No effort has been made at this time to precisely locate existing or 

proposed facilities. Conflicts may develop as more information is discovered about both existing and 

proposed pipelines, street grades, etc. Corrections of conflicts related to this project will be the 

responsibility of the applicant. 

Project Changes. This Water System Design Report is based upon maps of Tract 53138 prepared by 

United Civil Inc. dated July 2015 and upon information submitted by the developer of the subject 

property and his representatives. Accordingly, this design report may be subject to modification to reflect 

changes made by the applicant or conditions imposed by the environmental review process. This report 

may also be subject to modification to reflect additions or amendments to the District's Water Ordinance 

and the District's Design Standards prior to approval of the final design. Any revision in the above 

information or development map or deviation therefrom may invalidate the conclusions and 

recommendations. A supplemental or amended report must be prepared for the use of the District at the 

applicant's sole expense if the project or the data is changed. 

Other Agency Approvals. This Water System Design Report has been prepared at the request of the 

developer of Tract 53138. Approval of this report does not indicate the District either supports or 

opposes the underlying project or any related project. District staff will answer questions concerning this 

report. However, the project proponent is solely responsible for securing necessary project approvals 

from state, regional, and local agencies with jurisdiction by law without the express or implied 

intervention or support of the District. 

Project Delays. This Water System Design Report is based upon the assumption that the project will be 

implemented in due course. A supplement, amendment or complete report must be prepared for the use 

of the District at the proponent's sole expense if the project is unduly delayed. 

Warranty of Supply. The approval of this Water System Design Report does not constitute a 

commitment by the District to supply water or provide sanitation service to the project. The project will 
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be assured of connection to the water and sanitation systems of the District only if the proponent also 

satisfies all terms and conditions for service as set forth in the District's code, and capacity is available at 

the time arrangements for service are finalized. 
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FINDINGS OF THE HEARING OFFICER  
COUNTY OF LOS ANGELES 

PROJECT NO. 99-239- (5) 
OAK TREE PERMIT RPPL 2017005567  

 
1. The Los Angeles County Hearing Officer (“Hearing Officer”), Ms. Gina Natoli, 

conducted a duly noticed public hearing in the matter of Project No. 99-239, 
consisting of Oak Tree Permit (“OTP”) RPPL 2017005567 on June 6, 2017.   
 

2. The applicant, Forestar Chatsworth (“permittee”), requests an oak tree permit to 
authorize the removal (retroactive) of two oak trees of the oak genus (Quercus 
agrifolia) and encroachment within the protected zone of one oak tree (“Project”).  
The Deerlake Ranch Project entails 368 lots, including 314 single-family lots 
(including three flag lots), one park lot, one Sheriff Station lot, one horse rest 
area lot, one debris basin lot, one helispot lot (later revised as a dog park), one 
recreational center lot, 25 open space lots, 23 private driveway and fire lane lots, 
and one remainder parcel.  The Deerlake Ranch Project has been conditioned to 
provide off-site improvements to extend a sewer line to provide service to the 
Twin Lakes residential community.   
 

3. The Deerlake Ranch and Twin Lakes Sewer Improvement project sites are 
located north of 118 Freeway (Ronald Reagan Freeway) between Canoga 
Avenue and Topanga Canyon Boulevard, within the Chatsworth Zoned District.   
 

4. The Deerlake Ranch Project site is 232 gross acres and irregularly-shaped with 
flat to hilly terrain.  A large portion of the property is generally a plateau that is 
bordered to the west and south by Devil’s Canyon and to the east by Brown’s 
Canyon.  The Deerlake Ranch Project site is vacant.  Twin Lakes is a residential 
community located south of the Deerlake Ranch Project site.    
 

5. The access to the Deerlake Ranch Project site is via Poema Place (a 64-foot-
wide dedicated public street) and Canoga Avenue (a variable-width dedicated 
public street).  The proposed two entry gates are located at the intersections of 
Poema Place and Bull Finch Road, and Poema Place and Canoga Avenue.  The 
residences located behind the entry gates will take access from internal private 
driveways and fire lanes, which take access from Poema Place and Canoga 
Avenue.  
 

6. The Deerlake Ranch property is depicted within the Non-Urban (R) and Rural 
Communities (RC) land use categories of the Los Angeles Countywide General 
Plan (“General Plan”).  The Rural Communities designation permits residential 
density of one to six dwelling units per acre.  The Non-Urban designation permits 
a maximum density of one dwelling unit per acre.   
 

7. The Deerlake Ranch project site is currently zoned A-1-1 (Light Agricultural – 
One-Acre Minimum Required Lot Area) and R-1-6,000 (Single-Family Residential 
- 6,000 Square Feet Minimum Required Lot Area).  The project site has been 
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zoned R-1-6,000 and A-1-1 since the adoption of Ordinance 7505 on April 14, 
1959.  The Ordinance became effective on May 15, 1959.  
 

8. The Deerlake Ranch Project is required to comply with the development 
standards of the A-1-1 and R-1-6,000 Zones.  Single-family residences are 
permitted uses within the A-1-1 and R-1-6,000 Zones.     
 

9. The Exhibit “A” to Oak Tree Permit RPPL 2017005567 depicts both the Deerlake 
Ranch and Twin Lakes Sewer Improvement Project sites.  The Exhibit “A” shows 
the locations and their impacts for the 154 inventoried oak trees.  Sheet 1 of the 
Oak Tree Impact Exhibit and Protection Plan is illustrated in larger scale, and 
shows the Twin Lakes Sewer Improvement Project site and the southern portion 
of the Deerlake Ranch Project site.  Sheet 2 of the Oak Tree Impact Exhibit and 
Protection Plan is also illustrated in larger scale and shows the northern portion 
of the Deerlake Ranch Project site.  The Exhibit maps depict 153 oak trees.  Oak 
tree #85 is located 1,400 feet northeast of the project site and is not depicted on 
the maps.  The Exhibit maps list 154 oak trees, which includes 58 oak tree 
removals, 39 encroachments (24 encroachments within the Deerlake Ranch and 
15 encroachments within the Twin Lakes Sewer Improvement project sites), and 
57 oak trees (55 oak trees within the Deerlake Ranch and two oak trees within 
Twin Lakes) with no impacts.    
 

10. Per Oak Tree Permit No. 201200001 and Oak Tree Permit RPPL 2016003378, 
fifty-five (55) oak trees have already been removed: 1, 2, 3, 4, 5, 6, 7, 11, 12, 13, 
14, 31, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 55, 64, 66, 73, 76, 83, 86, 
87, 95, 96, 97, 98, 99, 100, 101, 102, 103, 110, 111, 112, 113, 114, 115, 117, 
118, 119, 120, 121, 122, and 123.  Oak Tree #124 is permitted for removal per 
Oak Tree Permit RPPL 2016003378 but still standing.     
 

11. Per Oak Tree Permit RPPL 2016003378, the following oak trees are approved 
for encroachments into their protected zones within the Deerlake Ranch Project 
site: 8, 9, 21, 22, 23, 24, 25, 26, 27, 57, 58, 59, 60, 67, 68, 74, 84, 142, 143, 144, 
145, 146, and 154.  Within the Twin Lakes Sewer Improvement Project site, a 
total of 15 encroachments into the protected zones are approved: 125, 126, 128, 
129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, and 147.    
 

12. Oak Tree Permit RPPL 2017005567 authorizes the retroactive removal of two 
oak trees (#54 and #56) and encroachment into the protected zone of one oak 
tree (#29).  Oak Trees No. 54 and 56 were permitted for encroachment under 
Oak Tree Permit RPPL 2016003378.  Oak Trees No. 54 and 56 were 
accidentally removed on December 6, 2016.  Oak Tree No. 29 is a new 
encroachment and has a potential for impact due to its close proximity to the 
Poema bridge construction activities.      
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13. The Forester recommends approval of this Project and finds that the Oak Tree 
Report is accurate and complete as to the location, size, condition and species of 
the oak trees on the site.    

14. The Forester issued a letter on March 8, 2017 recommending approval of the 
OTP, which included a list of requirements and conditions.   
 

15. An Addendum to the certified Final Environmental Impact Report (“FEIR”) No. 
99-239 for the original tentative tract map and associated permits was prepared 
in compliance with the California Environmental Quality Act (“CEQA”) and the 
County environmental guidelines.  The Addendum concluded that the proposed 
oak tree permit would not result in any increased or additional environmental 
impacts beyond those which were analyzed in the FEIR, and therefore concluded 
that a supplemental environmental analysis was not required.   
 

16. The Deerlake Ranch property contains an Oak Woodland, as defined by the 
California Department of Fish and Game Code Section 1361.h and by the Los 
Angeles County Oak Woodlands Conservation Management Plan Guide.  
Regional Planning staff has determined there may be impacts to this resource for 
the Project.     
 

17. No comments have been received from the public at this time.  
 

18. At the June 6, 2017 public hearing, Keltie Cole (Vice President of Community 
Development, Forestar Chatsworth, LLC) made a presentation.  Ms. Cole stated 
that the two removals were accidental.  Immediately after the removals, the 
Forester and the Department of Regional Planning were notified of the accidental 
removals.  Ms. Cole expressed that even though Forestar has met the mitigation 
requirements pursuant to the FEIR, Forestar has already purchased 16 big 
boxed oak trees (eight per removal) to provide as additional mitigation.  Ms. Cole 
asked if the seven-year monitoring period may be modified to two years.   
 
The Hearing Officer addressed the issue of the monitoring period and stated that 
it takes longer to determine whether the oaks are going to survive and therefore, 
the monitoring period is seven years and not two years.  The Hearing Officer 
expressed that she was concerned with the long-term survival rate of big boxed 
trees, and therefore, will require an eight to one (8:1) mitigation of 1-gallon and 
15-gallon trees.   
 
Christy Cuba (arborist) and Peter Gutierrez (applicant’s representative from 
Latham & Watkins) were also available to answer questions.   
 

19. The Hearing Officer finds that the Deerlake Ranch Project site is located within 
the Non-Urban (R) and Rural Communities (RC) land use categories of the Los 
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Angeles Countywide General Plan (“General Plan”).  The Rural Communities 
designation permits residential density of one to six dwelling units per acre.  The 
Non-Urban designation permits a maximum density of one dwelling unit per acre.  
Non-urban residential uses are permitted subject to established density, design 
and service standards, and rural communities are essentially clustered non-
urban settlements that vary in terms of size and intensity of development.  The 
proposed clustered development of 314 single-family residential lots is consistent 
with the permitted uses of the underlying land use categories. 
 

20. The Hearing Officer finds that the Deerlake Ranch Project site is located within 
the R-1-6,000 and A-1-1 Zones.  The proposed single-family residential uses are 
consistent with the permitted uses of the underlying zones.  The proposed project 
will be subject to all development standards and guidelines of the R-1 and A-1 
Zones.   
 

21. The Hearing Officer finds that the Project satisfies the Oak Tree Permit Burden of 
Proof findings in Section 22.56.2060 of the County Code. The proposed use can 
be accomplished without endangering the health of the remaining oak trees on 
the project sites.  An oak tree report has been prepared by Carlberg Associates, 
the consulting arborist. 
 

22. In addition to the mitigation measures, protective measures recommended by the 
Forester, consulting arborist, and Department staff biologist will be placed to help 
protect the remaining trees and will help to avoid harmful effects.  The removals 
were undertaken for the development of 314 single-family residences, driveways 
and fire lanes, etc.  The encroachments are also necessary and unavoidable for 
the development of 314 single-family homes and the sewer line extensions within 
the Twin Lakes residential community.  The oak tree removals and 
encroachments for the Deerlake Ranch Project and the Twin Lakes Sewer 
Improvement Project will not be contrary to or be in substantial conflict with the 
intent and purpose of the oak tree permit procedure.  The subject two oak trees 
were accidentally removed and should have been avoided.   
 

23. The Hearing Officer finds that, at the suggestion of the applicant, mitigation trees 
of the oak genus must be provided at a ratio of eight to one for each oak tree 
removed for a minimum total of 16 required mitigation trees, in accordance with 
the provisions of County Code Section 22.56.2180.A.6.   
 

24. Although the permittee has already delivered 122 mitigation oak trees to the 
MRCA for planting, which was based on the proposed 61 oak tree removals in 
2004, pursuant to the FEIR, the permittee proposed to plant an additional 16 oak 
trees for the two oak tree removals. 
 



 

PROJECT NO. 99-239-(5) 
OAK TREE PERMIT RPPL 2017005567   
FINDINGS 
 

PAGE 5 

25. The Hearing Officer finds that an acorn of the same species must be planted 
within the irrigation circle of each mitigation oak tree.   
 

26. The Hearing Officer finds that the property is within an Oak Woodland as defined 
by the California Department of Fish and Game Code Section 1361.h as “an oak 
stand with a greater than 10 percent canopy cover or that may have historically 
supported greater than 10 percent canopy cover.”  The staff biologist has 
confirmed that the Deerlake Ranch Project site contains Oak Woodland.  
Because of the Oak Woodland, the Project was reviewed by the staff biologist, 
who provided recommendations for the project.  The policies of the Los Angeles 
County Oak Woodlands Conservation Management Plan Guide were also used 
to review the Project.  
 

27. The Hearing Officer finds that the proposed Project may have a substantial 
adverse effect on the Oak Woodland.  Implementation of the Forester’s 
recommendations will protect the remaining trees and the integrity of the Oak 
Woodland.  Planting of mitigation trees in the off-site conserved area will 
establish new oak woodland and restore oak woodland in a conserved area of 
the same watershed and comply with the State Oak Woodlands requirements of 
PRC §21083.4.  
 
The Hearing Officer finds that the recommendation by the staff biologist for a 
monitoring period of seven years instead of two for the oak trees is necessary.    
 

28. An addendum to the Final Environmental Impact Report has been recommended 
as the appropriate environmental document for this project pursuant to the 
California Environmental Quality Act (“CEQA”) and the Los Angeles County 
Environmental Guidelines. It was determined that, pursuant to CEQA Guidelines 
Section 15164, some changes to the previously certified FEIR are necessary but 
none of the conditions described in CEQA Guidelines Section 15162, calling for 
the preparation of a subsequent EIR, have occurred.   
 

29. The Hearing Officer finds that pursuant to the provisions of Section 22.56.2130 of 
the County Code, the community was appropriately notified of the public hearing 
by newspapers (The Daily News and La Opinion), library postings, and 
Department of Regional Planning (“Regional Planning’) website posting.  A total 
of 15 postcard notices were mailed to those on the courtesy mailing list.  Library 
packages consisting of project materials were sent to the Chatsworth Branch 
Library and the San Fernando County Library.  
 

30. A duly noticed public hearing was held on June 6, 2017 before the Hearing 
Officer.  Staff recommended approval of the oak tree permit and Addendum to 
the Final Environmental Impact Report.   
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31.  The location of the documents and other materials constituting the record of 
proceedings upon which the Hearing Officer’s decision is based in this matter is 
the Los Angeles County Department of Regional Planning, 13th Floor, Hall of 
Records, 320 West Temple Street, Los Angeles, California 90012.  The 
custodian of such documents and materials shall be the Section Head of the 
Land Divisions Section, Regional Planning. 
 

BASED ON THE FOREGOING, THE HEARING OFFICER CONCLUDES THAT: 
 

A. The proposed construction of the proposed use will be accomplished without 
endangering the health of the remaining trees subject to Part 16 of Chapter 
22.56, Title 22 of the County Code, on the subject property.  Monitoring the 
health of the remaining trees will provide information on whether additional 
mitigation trees are needed for planting on the off-site mitigation area.  

 
B. In addition to the above facts, the following finding applies: The removal of the 

oak trees proposed is necessary as continued existence at the present 
locations frustrates the planned improvement or proposed use of the subject 
property to such an extent that placement of such trees precludes the 
reasonable and efficient use of such property for a use otherwise authorized.  

 
C. The removal or the encroachment of the oak trees proposed will not be 

contrary to or be in substantial conflict with the intent and purpose of the oak 
tree permit procedure.   

 
THEREFORE, THE HEARING OFFICER 
 

1. Adopts the addendum to the FEIR and certifies that it has been completed 
in compliance with CEQA and the State and County guidelines related 
thereto. 

 
2. Approves Oak Tree Permit RPPL 2017005567, subject to the attached 

conditions and recommendations.    
 
 
 

KKS:LKH 
June 6, 2017  
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CONDITIONS OF APPROVAL 
COUNTY OF LOS ANGELES 

PROJECT NO. 99-239-(5) 
OAK TREE PERMIT RPPL 2017005567 

 
 
PROJECT DESCRIPTION 
The applicant, Forestar Chatsworth (“permittee”), requests an oak tree permit to 
authorize the removal (retroactive) of two oak trees of the oak genus (Quercus agrifolia) 
and encroachment within the protected zone of one oak tree (“Project”).  The Deerlake 
Ranch Project entails 368 lots, including 314 single-family lots (including three flag lots), 
one park lot, one Sheriff Station lot, one horse rest area lot, one debris basin lot, one 
helispot lot (later revised as a dog park), one recreational center lot, 25 open space lots, 
23 private driveway and fire lane lots, and one remainder parcel.  The Deerlake Ranch 
Project has been conditioned to provide off-site improvements to extend a sewer line to 
provide service to the Twin Lake residential community.   
 
GENERAL CONDITIONS 
 

1. Unless otherwise apparent from the context, the term “permittee” shall include the 
applicant, owner of the property, and any other person, corporation, or other 
entity making use of this grant.   

 
2. This grant shall not be effective for any purpose until the permittee, and the 

owner of the subject property if other than the permittee, have filed at the office of 
the County Department of Regional Planning (“Regional Planning”) their affidavit 
stating that they are aware of and agree to accept all of the conditions of this 
grant.  Notwithstanding the foregoing, this Condition No. 2 and Conditions No. 4, 
5, and 8 shall be effective immediately upon the date of final approval of this 
grant by the County.  
 

3. Unless otherwise apparent from the context, the term “date of final approval” shall 
mean the date the County's action becomes effective pursuant to Section 
22.60.260 of the County Code. 

 
4. The permittee shall defend, indemnify, and hold harmless the County, its agents, 

officers, and employees from any claim, action, or proceeding against the County 
or its agents, officers, or employees to attack, set aside, void, or annul this permit 
approval, which action is brought within the applicable time period of Government 
Code Section 65009 or any other applicable limitations period. The County shall 
promptly notify the permittee of any claim, action, or proceeding and the County 
shall reasonably cooperate in the defense.  If the County fails to promptly notify 
the permittee of any claim, action, or proceeding, or if the County fails to 
cooperate reasonably in the defense, the permittee shall not thereafter be 
responsible to defend, indemnify, or hold harmless the County. 
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5. In the event that any claim, action, or proceeding as described above is filed 

against the County, the permittee shall within 10 days of the filing make an initial 
deposit with Regional Planning in the amount of up to $5,000.00, from which 
actual costs and expenses shall be billed and deducted for the purpose of 
defraying the costs or expenses involved in Regional Planning's cooperation in 
the defense, including but not limited to, depositions, testimony, and other 
assistance provided to permittee or permittee's counsel.   

 
If during the litigation process, actual costs or expenses incurred reach 80 
percent of the amount on deposit, the permittee shall deposit additional funds 
sufficient to bring the balance up to the amount of $5,000.00.  There is no limit to 
the number of supplemental deposits that may be required prior to completion of 
the litigation.   

 
At the sole discretion of the permittee, the amount of an initial or any 
supplemental deposit may exceed the minimum amounts defined herein.  
Additionally, the cost for collection and duplication of records and other related 
documents shall be paid by the permittee according to County Code Section 
2.170.010. 

 
6. If any material provision of this grant is held or declared to be invalid by a court of 

competent jurisdiction, the permit shall be void and the privileges granted 
hereunder shall lapse. 

 
7. Upon any transfer or lease of the property during the term of this grant, the 

permittee, or the owner of the subject property if other than the permittee, shall 
promptly provide a copy of the grant and its conditions to the transferee or lessee 
of the subject property. 

 
8. This grant shall expire unless used within two (2) years from the recordation date 

of the final phasing map.  A single one-year time extension may be requested in 
writing and with the payment of the applicable fee prior to such expiration date. 
 

9. The subject property shall be maintained and operated in full compliance with the 
conditions of this grant and any law, statute, ordinance, or other regulation 
applicable to any development or activity on the subject property.  Failure of the 
permittee to cease any development or activity not in full compliance shall be a 
violation of these conditions.  The permittee shall deposit with the County the 
sum of $1,400.00.  The deposit shall be placed in a performance fund, which 
shall be used exclusively to compensate Regional Planning for all expenses 
incurred while inspecting the premises to determine the permittee’s compliance 
with the conditions of approval.  The fund provides for seven annual inspections.  
The required inspection shall be unannounced. 
 

10. If additional inspections are required to ensure compliance with the conditions of 
this grant, or if any inspection discloses that the subject property is being used in 
violation of any one of the conditions of this grant, the permittee shall be 
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financially responsible and shall reimburse Regional Planning for all enforcement 
efforts necessary to bring the subject property into compliance.  The amount 
charged for inspections shall be $200.00 per inspection, or the current recovery 
cost at the time any additional inspections are required, whichever is greater. 

 
11. Notice is hereby given that any person violating a provision of this grant is guilty 

of a misdemeanor.  Notice is further given that the Regional Planning 
Commission (“Commission”) or a Hearing Officer may, after conducting a public 
hearing, revoke or modify this grant, if the Commission or Hearing Officer finds 
that these conditions have been violated or that this grant has been exercised so 
as to be detrimental to the public’s health or safety or so as to be a nuisance, or 
as otherwise authorized pursuant to Chapter 22.56, Part 13 of the County Code. 

 
12. All development pursuant to this grant must be kept in full compliance with the 

County Fire Code to the satisfaction of the Fire Department. 
 

13. All development pursuant to this grant shall conform with the requirements of the 
County Department of Public Works to the satisfaction of said department. 

 
14. All development pursuant to this grant shall comply with the requirements of Title 

22 of the County Code and of the specific zoning of the subject property, unless 
specifically modified by this grant, as set forth in these conditions, including the 
approved Exhibit "A," or a revised site plan approved by the Director of Regional 
Planning (“Director”). 

 
15. The permittee shall maintain the subject property in a neat and orderly fashion. 

The permittee shall maintain free of litter all areas of the premises over which the 
permittee has control. 

 
16. All structures, walls and fences open to public view shall remain free of graffiti or 

other extraneous markings, drawings, or signage that was not approved by 
Regional Planning.  These shall include any of the above that do not directly 
relate to the business being operated on the premises or that do not provide 
pertinent information about said premises.  The only exceptions shall be 
seasonal decorations or signage provided under the auspices of a civic or non-
profit organization.   

 
In the event of graffiti or other extraneous markings occurring, the permittee shall 
remove or cover said markings, drawings, or signage within 24 hours of 
notification of such occurrence, weather permitting.  Paint utilized in covering 
such markings shall be of a color that matches, as closely as possible, the color 
of the adjacent surfaces.   
 

17. The permittee shall record the conditions and provide a copy of the recordation to 
the Department of Regional Planning. 
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PERMIT-SPECIFIC CONDITIONS 
 

18. The permittee shall comply with all mitigation measures contained in the 
Mitigation Monitoring Program (“MMP”) associated with Final Environmental 
Impact Report (“FEIR”) 99-239. 
 

19. This grant shall authorize the removal of two oak trees (#54 and #56) and one 
encroachment (#29) as shown on the Exhibit Maps.   
 

20. The permittee shall plant one acorn of the same species of oak (Quercus 
agrifolia), at the same time as and within the irrigation circle of each mitigation 
oak tree. 

 
21. The permittee shall comply with all conditions and requirements contained in the 

County Forester and Fire Warden, Forestry Division, letter dated March 8, 2017 
(attached hereto), to the satisfaction of said Division, except as otherwise 
required by said Division, and as specified by these conditions below: 
 

a. The maintenance period for mitigation trees, as addressed in Condition 
No. 14 in the letter, shall be seven (7) years. 

b. With respect to removal of tree canopy as addressed in Condition No. 8 in 
the letter, no more than 15 percent of the canopy of any one tree shall be 
removed. 

c. The permittee shall provide mitigation trees of the species Quercus 
agrifolia at a rate of eight to one (8:1) for each of the two trees removed, 
for a total of 16 trees.  The permittee shall provide mitigation trees of the 
species Quercus agrifolia at a rate of three to one (3:1) for Oak Tree #29, 
if Oak Tree #29 dies as a result of the approved encroachment. 

d. With respect to the size of the mitigation trees as addressed in Condition 
No. 11 in the letter, eight of the 16 mitigation trees shall each be one 
gallon in size and shall be planted in the vicinity where Oak Trees #54 and 
#56 were removed.  Eight of the 16 mitigation trees shall be 15-gallon 
specimens and shall be provided to the Mountains Recreation and 
Conservation Authority for planting in the Brown’s Canyon mitigation site, 
or adjacent to the onsite oak woodland south of the Sullivan Bridge. 

 
 
Attachments:   
 
County Forester’s Letter dated March 8, 2017 
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Technical Memo 
Date: Wednesday, July 05, 2017 Revised 8-30-171 

Project: Tract 53138 (Deerlake Ranch)  

To: Eric Schlageter, Las Virgenes MWD 

From: Dan Ellison, PE 

Subject: Water Demand Estimate Study 

 

This memorandum summarizes the results of HDR’s analysis of the water demands projected 
for Tract 53138 (Deerlake Ranch).  These estimated demands are intended to guide the sizing 
of water facilities to service this tract.  Deerlake Ranch is a long-planned development at the 
extreme northern boundary of the Las Virgenes MWD (LVMWD) system, in the hills north of the 
San Fernando Valley.  This development will receive water from the Twin Lakes Subsystem—
part of the Las Virgenes MWD system. 

As with other water demand estimates, this analysis is intended to be conservative—meaning it 
needs to be equal to or higher than the actual demands, otherwise fire flows and customer 
demands will not be met.  For this particular case, a conservative estimate is particularly 
needed, since the existing Twin Lakes Pump Station and Tanks cannot be readily increased in 
capacity, should the estimates fall short.  To avoid over-conservatism, a detailed estimate has 
been prepared, using the best available information. 

Overview -  How Water Demands are Estimated 
Water demands vary by the hour, the season, and the year.   Weather plays a major factor.  
Hot-dry weather drives up irrigation demands, while conservation measures created by severe 
droughts can suppress demands.  In the District’s 2014 Master Plan, it was demonstrated that 
economic conditions also play a major role, with demands significantly depressed during 
economic recessions.  Water system planning must factor in these many variables, with the goal 
of meeting the demands of the peak hour, on the maximum day, when the development is fully 
built-out and occupied. 

Water demand estimates for residential developments are typically computed by combining 
estimates of average annual indoor and outdoor use, then applying peaking factors that account 
for variations in seasonal and daily demands.  Because outdoor use dominates, maximum-day 
demands occur in the summer.  Peak-hour demands generally occur around 7AM, when 
irrigation systems are operating while residents are also showering before work and school.  

LVMWD recently adopted a rate structure based on individual “water budgets”.  Like rates at 
most California water utilities, the prices are tiered, with rates escalating as usage increases.  
The purpose is to encourage water conservation.  In budget-based rates, different tiers are set 
                                                
1 Several small errors have been corrected.  See highlighted text on p.10. 
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for each residential customer, based on the number of persons residing in the home, the 
landscaped area, and other factors.  Budget goals are for efficient water use.  The study which 
established these rates found that only 40 percent of customers were expected to conform to 
their budgets, and more than 40 percent were expected to exceed their budgets by at least 50 
percent.  A recent analysis of billing data from LVMWD showed that 27 percent of all customers 
were exceeding their budgets by 100 percent or more, with many consistently paying significant 
monetary penalties.  A similar exceedance is found in the Twin Lakes zone.  It is thus expected 
that many Deerlake Ranch customers will also exceed their water budget goals. 

Relevant Features of Deerlake Ranch 
Demands at a typical Deerlake Ranch residence are expected to be somewhat higher than for 
the average LVMWD customer, for several reasons:   

• The average lot size is relatively large (one-third acre).  
• The tract is well inland, so is generally hotter and drier than many other areas of the 

District.   
• New developments such as this also tend to have larger houses, and newer houses are 

also generally purchased by more affluent buyers.   

Somewhat countering these factors, new developments are constructed with water-efficient 
appliances and plumbing fixtures, and frequently employ drought-tolerant landscaping.  Similar 
relatively young developments nearby are LVMWD’s Upper Twin Lakes Zone to the west and 
LADWP’s Porter Ranch area to the east.  

Water for the Deerlake Ranch development will be delivered through Metropolitan Water 
District’s LV-3 Turnout and pumped through LVMWD’s Twin Lakes Pump Station (PS).  Twin 
Lakes Tanks 1 and 2 serve to moderate between pumping capacity and demands and also 
store water for emergencies and fire protection.  During peak morning hours, water flows from 
these tanks, and during afternoons and evenings, storage is replenished.   Twin Lakes PS also 
provides flows to the Upper Twin Lakes (UTL) system.  Although the UTL system has its own 
tank, all its water must first be pumped by the Twin Lakes PS.   

The Twin Lakes system is designed for pumping to occur 18 hours on peak days.  By avoiding 
pumping during the afternoons, peak electricity rates are avoided.  The difference between 18-
hour and 24-hour operations also provides a buffer for emergencies and for refilling the tanks 
following a fire.  The 18-hour pumping criterion also provides a small margin for error. 

Table 1 shows the current capacities and current demands of the Twin Lakes facilities, based 
on the District’s 2014 Water Master Plan. 
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Table 1.  2014 Capacities and Demands on Twin Lakes System Facilities – 18-hour Pumping Criterion 

 Capacity Required Surplus 

Twin Lakes PS 1875 gpm2 1533 gpm 342 gpm 

Twin Lakes Tanks 1 & 2 2.0 MG3 1.96 MG 0.04 MG 

Indoor Water Use  
Estimated indoor water use is based on: (1) the number of homes and other facilities, (2) the 
number of persons per household, and (3) estimated per capita indoor use.   

(1) Deerlake Ranch will consist of 314 single-family homes. Additionally a sheriff’s substation 
and community center with swimming pool are planned. 

(2) The number of persons per household is conservatively taken as 3.0, based on the following 
data from the 2010 Census: 

Table 2.  Population Data for Deerlake Ranch Area 

Census Tract 9203.03 1082.02 1082.01 

Area Twin Lakes /  Deerlake Ranch Western Porter Ranch Eastern Porter Ranch 

Population 1,446 4,895 5,551 

Households 560 1,826 1,848 

Persons per household 2.6 2.7 3.0 
 

(3) Per capita indoor use is conservatively taken as 80 gallons per capita per day (gpcd), based 
on the following data: 

Table 3.  Per capita indoor water consumption 

Reference GPCD Remarks 

LVMWD Water Budget Goal 55 Based on State Water Conservation Act SBx7-7 

2014 LVMWD Sanitation Master Plan 90 Based on influent to Tapia Water Recycling Facility of 240 to 
280 gallons per day per ERU4 

2008 LVMWD Sanitation Master Plan 95 Based on influent to Tapia Water Recycling Facility of 247 
gallons per day per ERU 

 

Over the last 20 years, indoor use has steadily decreased, as water-efficient toilets, washers, 
and other devices have been adopted.  Deerlake Ranch homes will have modern, water-
efficient plumbing fixtures and appliances, therefore water use should be less than 90 gallons 
per capita per day.  However, consumption elsewhere shows that usage will be above the 55 
gallons per day budget goal. 

                                                
2 Pump station capacity:  2500 gpm for 18 hours per day, is average of 1875 gpm 
3 Actual usable capacity is 1.87 MG, producing a ~0.1MG deficit. 
4 ERU = Equivalent residential unit; e.g., a house, apartment, or equivalent commercial / industrial property. 
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If indoor usage exceeds budget allocations in proportion to the overall budget exceedances, 80 
GPCD would be expected.5 

Estimated Indoor Use 
Using the figures above, estimated average annual indoor water use is as shown below.  

Table 4.  Estimated Indoor Water Use 

Customer Type Units Persons per Unit Daily Per Capita Use 
(gal) 

Total  
(gallons/day) 

Houses 314 3.0 80 75,0006 

Substation 1 2 30 60 

Recreation Center 1 5 50 250 

Total (rounded) 75,000 

Total in gpm 52 

 

Outdoor Water Use  
Estimated outdoor water use is based on: (1) the types of land use, (2) the land areas irrigated, 
and (3) the estimated unit irrigation demands.   

(1) Land Use.  The Deerlake Ranch development will be constructed in hilly terrain.  Houses 
will sit on level pads, with varying amounts of backyard space.  Frequently, the lots are very 
deep, extending into large sloped areas that are either natural or graded.  Outside of the 
individually owned lots, common-area properties abut many of the roads or have terrace 
drains for conveyance of runoff.  Many of these common areas will be graded, but some will 
be left in a natural state.  All graded areas (both cut and fill) will have landscaping, which 
must be irrigated.  Figure 1 (next page) illustrates some of the various conditions. 
 

(2) Irrigated Areas:  The various land areas, based on an analysis of data provided by the 
developer, are summarized in Table 5 (next page).  For this analysis, 75 percent of the level 
area of each lot is assumed to be irrigated, after subtracting the areas occupied by the 
house and driveway.  The other 25 percent is assumed to be hardscaped (patio, walkways, 
etc.) 

 
(3) Unit Demands.  Unit irrigation demands vary, depending on the types of plants, rainfall, the 

evapotranspiration rate (ETo) and the efficiency of water use.  Various unit demands are 
shown in Table 6 (next page). 

 

                                                
5 Using budget exceedance figures, 80 gpcd is the overall result if:  (1) 40% use 55 gpcd; (2) 27% use 2 x 55 gpcd, and (3) 33% use 
1.5 x 55 gpcd. 
6 This compares to a water budget of 50,000 per day. 
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Figure 1.  Illustration of various site conditions at Deerlake Ranch  

 

Table 5.  Calculated areas in Deer Lake Ranch 

Land Use Areas (SF) Remarks 

Level, landscaped private areas 1,039,530 75% x {[Pad area] – [std home footprint]7 – [std driveway]8} 

Sloped private areas 2,201,671 [Gross lot size] – [pad area] 

Common landscaped areas 1,950,000 From developer’s 2016 landscaping plans 

Mini Park 9,076 From 2016 developer’s landscaping plan 

Swimming Pool ~3,000 From developer’s 2016 landscaping plans 
 

Table 6.  Various Unit Irrigation Demands 

Landscaping Type Feet / Year Remarks 

ETo9 for Chatsworth, CA 5 Based on CIMIS Station 215, April 2016 - March 2017 

LVMWD Std Water Budget Goal 4 80% of ETo based on SBx7-7 

Parks 3.5 Based on analysis of 42 recycled water LVMWD accounts 
performed for the 2007 Master Plan 

Golf Courses 3.5 

Common area slopes 2.6 – 2.8 

Medians/parkways 5.5 
 

                                                
7 Standard home footprint = 2400 SF 
8 Standard driveway = 690 SF 
9 ETo for CIMIS Station 215 (Chatsworth), April 2016 - March 2017 is 60.09 inches 
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Both state law and local ordinances impose restrictions on what types of landscaping may be 
employed, including limits on the areas that may be planted in turf.  As a new development, 
Deerlake Ranch must submit landscaping plans for plan check that comply with these 
requirements, but over time, individual property owners are not prevented from modifying the 
landscaping designs.  It should be anticipated that many of the natural slope areas will 
eventually be planted and receive some amount of irrigation. 

Estimated Outdoor Use 
As noted earlier, a majority of LVMWD customers do not meet their water budget goals, and a 
substantial portion exceed their goals by 100% or more (i.e., consumption is 2 times the goal or 
more).  In designing water facilities for this development, it needs to be assumed that water 
budgets here will be also be exceeded.  Taking these factors into consideration, conservative 
estimates of irrigation quantities are as shown below. 

Table 7.  Estimated Outdoor Water Use 

Land Use Areas (SF) Unit Demands Acre-Ft / Yr Gallons/Day 

Level, landscaped 
private areas 

1,039,530 510 119 107,00011 

Sloped private 
areas 

2,201,671 1.312 66 58,700 

Common 
landscaped areas 

1,950,000 2.513 112 100,000 

Mini Park 9,076 414 1 750 

Swimming Pool 3,000 6 0 350 

TOTAL (rounded) 266,000 

Total in gpm 185 

 

Peaking Analysis 
Figure 2  and Figure 3 show the general seasonal variations in demands for the Twin Lakes and 
Upper Twin Lakes zones.  These graphs compare average monthly demands with average 
annual demands for the years 2010 through 2016, including pre-drought and drought conditions, 
and recession and post-recession periods.  While the patterns are similar from year to year, 
variations in peak values are seen.  No particular drivers for the variations are apparent: the 
peak values for 2010 and 2016 are very similar, although the weather and economic situations 
were different. 

                                                
10 Using budget exceedance figures, if  (1) 40% use 4 ft (water budget); (2) 27% use 2 x 4 ft, and (3) 33% use 1.5 x 4 gpcd, the 
result is 5.7 feet.  This has been rounded down to account for more drought-tolerant landscaping at Deerlake Ranch. 
11 This compares to an annual water budget of 85,000 gallons per day (80% of 5 feet, or 4 feet). 
12 Assumes 50% of these areas will eventually be landscaped and 2.6 feet of water will be applied per year. 
13 Based on 2.6-2.8 feet per year, from 2007 Master Plan, but factoring in more drought-tolerant plantings. 
14 80% of ETo; assumes mostly turf. 
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Figure 2. Seasonal Curve - Twin Lakes Subsystem 

 

 

Figure 3. Seasonal Curve – Upper Twin Lakes Subsystem 
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Average Day Demand 
Average day demand (ADD) is the volume of water consumed on the average day.  For the 
Deerlake Ranch development, it is estimated to be the sum of the estimated indoor and outdoor 
usage as computed above. 

Deerlake Ranch ADD = average indoor and outdoor use  
= 5215 + 18516 = 240 gpm (rounded) 

Maximum Day Demand 
For sizing of pumping and storage facilities, the maximum daily demand (MDD) is important.  
The MDD peaking factor (PF) is the ratio of the volume of water used on the maximum demand 
day to the ADD.  Table 8 shows calculations of the MDD PF for the last seven years for both the 
Twin Lakes and Upper Twin Lakes zones.   

Table 8.  Recent MDD, ADD, and MDD PF for Twin Lakes and Upper Twin Lakes Zones 

 Twin Lakes System Upper Twin Lakes System 

YEAR MDD (gpm) ADD (gpm) MDD PF MDD (gpm) ADD (gpm) MDD PF 

2010 1187 321 3.7 196 90 2.2 

2011 855 341 2.5 377 103 3.7 

2012 1192 342 3.5 333 109 3.1 

2013 1052 382 2.8 399 120 3.3 

2014 891 366 2.4 353 116 3.0 

2015 783 304 2.6 229 93 2.6 

2016 783 337 2.3 237 93 2.6 

DESIGN 1200 400 3.7 400 120 3.7 
 

For its last two master plans, LVMWD has used a MDD PF of 3.2, based on calculations 
performed in 2007.  For design of a new system, the MDD PF should be the highest that is 
reasonably expected to be experienced without a fire or other emergency.  A MDD PF of 3.7 is 
therefore appropriate. 

Deerlake Ranch MDD = MDD PF x ADD = 3.7 x 240  = 890 gpm 

Peak Hour Demand 
Similarly, the peak-hour demand (PHD) is important for the sizing of pipelines and other facilities 
that must handle instantaneous demands.  The PHD is the maximum flow required on the peak 
hour of the maximum demand day.  The PHD PF (as used in this analysis) is the ratio of this 
flow to the average flow for the year. 

Table 9 shows calculations of the MDD PF for the last seven years for both Twin Lakes and 
Upper Twin Lakes pressure zones.   

                                                
15 From Table 4. 
16 From Table 7. 
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Table 9.  Recent PHD Peaking Factors for Twin Lakes and Upper Twin Lakes Zones 

YEAR Twin Lakes System Upper Twin Lakes System 

2010 2.6 4.5 

2011 n/a 4.1 

2012 4.6 3.8 

2013 n/a 3.7 

2014 4.8 3.8 

2015 3.6 4.2 

2016 4.7 4.2 
n/a = not available (poor data) 

Figure 4 illustrates hourly peaking factors for Upper Twin Lakes, calculated from operational 
data (SCADA data) provided by the District.  As expected, flows peak between 6AM and 7AM, 
and bottom out at mid-day.  This figure also illustrates errors inherent in the calculations.  The 
negative values are fictitious, produced when a tank level rise is recorded after the pump has 
shut down. 

 

Figure 4.  Hourly peaking factors for the Upper Twin Lakes Subsystem 

 
For its last two master plans, LVMWD has used a PHD PF of 8.5, based on calculations 
performed in 2007.   
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For design of a new system, the MDD PF should be the highest that is reasonably expected to 
be experienced without a fire or other emergency.  Therefore, a PHD PF of 5.0 is appropriate. 

Deerlake Ranch PHD = PHD PF x ADD = 5 x 240  = 1200 gpm (rounded) 

Summary of Results 
Table 10 summarizes the estimated demands on the Twin Lake PS upon build-out of the 
Deerlake Ranch development. 

Table 10.  Analysis of Twin Lakes Pressure Zone Maximum Day Demands 

 Flow rate (gpm) 

Existing Twin Lakes Zone MDD 1200 

Upper Twin Lake Zone MDD 400 

Allowance for Undeveloped Lots in TL and UTL zones 50 

Estimated Deerlake Ranch MDD 890 

Total Demand on Twin Lakes PS 2540 

Fire Flow (per Church of the Rocky Peak, record drawings, for 3 hours) 17 3750 
 
Pumping and storage facilities will need to be adequately sized to meet the above demands.  In 
addition, pipelines will need to be sized to meet peak-hour demands within the zone of 1200 
gpm.   

Closure 
Estimating water demands for Deerlake Ranch is inherently problematic since it involves 
predicting the future behavior of hundreds of future customers.  Because these demands will be 
imposed on existing facilities, the ability to absorb these demands is very limited, so the 
estimates need to be both accurate and conservative.     

Elsewhere in the LVMWD system, demands from new developments have exceeded estimates 
that were based on historical consumption data.  In the cases of the Upper Twin Lakes and 
Upper Oaks systems, new pump stations serving these facilities were sized for demands that 
were less than what was ultimately experienced, but because these facilities had been designed 
for 9-hour pumping, they had significant capacity to absorb additional demands by extending 
operations for more than 9 hours.  While the pumping time at Twin Lakes PS could be extended 
a little (from 18 hours to 24 hours), the added capacity is less substantial, and no margins for 
operational errors would exist.     

* * * 

HDR appreciates the opportunity to provide this analysis.  If there are any questions, please 
don’t hesitate to contact Dan Ellison at 213.200.5152, dan.ellison@HDRinc.com. 

                                                
17 Fire flow is determined by the largest structure in the zone.   

mailto:dan.ellison@HDRinc.com
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Section 1: Introduction 

Deerlake Ranch, Tract No. 53138, is a proposed development encompassing approximately 
233 acres west of Porter Ranch and northeast of the Topanga Canyon Boulevard interchange 
with California Highway 118 (Ronald Reagan Freeway). The proposed development consists of 
314 single-family residential lots, one recreation building, one sheriff facility, and 31 open space 
lots. Due to the large size of the development, Deerlake Ranch will be constructed in three 
phases.  

Potable water will be delivered to Deerlake Ranch by the Las Virgenes Municipal Water District 
(District). Deerlake Ranch is situated within the District’s Twin Lakes pressure zone. Water 
supply enters the pressure zone through the LV-3 turnout, which is an 8-inch connection to 
Metropolitan Water District of Southern California’s West Valley Feeder No. 2.  The Twin Lakes 
Pump Station adds approximately 530 feet of head to reach the Twin Lakes system hydraulic 
grade line of 1,585 feet. Twin Lakes also supplies water to the Upper Twin Lakes system via the 
Upper Twin Lakes Pump Station. Upper Twin Lakes has a hydraulic grade line of 1,805 feet. 
Features of both systems are presented in Table 1. Deerlake Ranch will be served by the Twin 
Lakes system, but one alternative involves adding a new reservoir and additional 
pumping/pressure reducing capacity to the Upper Twin Lakes system to satisfy the Deerlake 
demand (see Section 2).  

Table 1: Twin Lakes and Upper Twin Lakes System Features 
Feature Twin Lakes Upper Twin Lakes 

Duty Pumps 
3 x 100 hp  
2 x 75 hp  1 x 40 hp 

Standby Pumps 1 x 100 hp 1 x 40 hp 
Nominal Flow 2,500 gpm 400 gpm 
Standby Flow 585 gpm 400 gpm 

Pump Station TDH 530 ft 240 ft 
Storage 2.0 MG 0.385 MG 

Reservoir High Water Level 1,585 ft 1,805 ft 
Source: Kennedy/Jenks Consultants, Potable Water Master Plan Update 2014, dated 30 June 2014. 

AECOM prepared a DRAFT Water System Design Report (Report) to evaluate the impact of 
Deerlake Ranch on the District’s existing infrastructure. Phase 1 of Deerlake Ranch consists of 
103 single-family units, Sheriff Station, Recreation Center, and 16.2 acres of landscape 
demands. Phase 2 consists of an additional 142 single-family units and 8.4 acres of landscape. 
Phase 3 consists of an additional 69 single-family units and 11.2 acres landscape. The findings 
of the Report are summarized in Table 2. Phase 1 can be supplied by the Twin Lakes system 
without any upgrades; however, Phases 2 and 3 require expansion of the Twin Lakes pumping 
and storage capacities.  
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Table 2: Deerlake Ranch Pumping and Storage Analysis by Construction Phase 
Deerlake 

Ranch  
Phase 

Twin Lakes 
Pumping  
Demand 

Twin Lakes 
Pumping  

Surplus / (Deficit) 

Twin Lakes 
Storage  
Demand 

Twin Lakes 
Storage  

Surplus / (Deficit) 
Phase 1 2,457 gpm 43 gpm 1.84 MG 0.16 MG 
Phase 2 2,865 gpm (365 gpm) 2.11 MG (0.11 MG) 
Phase 3 3,120 gpm (620 gpm) 2.29 MG (0.29 MG) 

Source: AECOM, DRAFT Water System Design Report for Amended Vesting Tentative Track No. 53138 Deerlake 
Ranch, Dated 18 March 2016. 

Construction of the entire Deerlake Ranch development will require an additional 620 gpm of 
pumping capacity and 0.29 MG of storage capacity to the Twin Lakes system. Concurrently, the 
District’s Potable Water Master Plan Update 2014 identified pumping and storage deficits for 
year 2035 of 1,878 gpm and 1.5 MG, respectively, for the Twin Lakes system. Demands from 
Deerlake Ranch are included in the 2035 pumping and storage deficits identified in the Master 
Plan. 

The primary objective of this study is to evaluate alternatives and recommend project(s) to add 
620 gpm of pumping and 0.29 MG of storage capacity to the Twin Lakes System as a result of 
the deficit created by construction of the Deerlake Ranch development. A secondary objective is 
to identify opportunities for upsizing recommended project(s) that can advance the District 
toward meeting the 2035 pumping and storage deficits. 
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Section 2: Alternatives 

2.1 Pumping 
Three alternatives were evaluated to increase the pumping capacity in the Twin Lakes system 
to meet the needs of the Deerlake Ranch development.  

2.1.1 Alternative P-1: Modifications at Twin Lakes Pump Station 
The Twin Lakes Pump Station was expanded in anticipation of the Deerlake Ranch and Indian 
Hills developments (Boyle, 2004), with construction at the Pump Station completed in 2009. 
However, current demand projections through Phase 3 of Deerlake Ranch show the Twin Lakes 
Pump Station is deficient in pumping capacity. To overcome a deficit of 620 gpm due to 
Deerlake Ranch, two additional 75 hp pumps can be installed to provide an additional 430 gpm 
each, totaling 860 gpm for the pump station. The 2009 upgrades to the pump station included 
two flanged tees on the eastern outlet manifold in anticipation of installing additional pumps. The 
flanged tees were placed to accommodate future 100 hp pumps. Installation of larger pumps is 
not recommended since the maximum water velocity past the pump bowl would exceed 5 ft/s 
(Boyle, 2004). To allow for future expansion, the two new 75 hp pumps can be installed in pump 
cans sized for 100 hp pumps. A layout of the pump station is presented in Figure 1 of Appendix 
A with the two new pumps identified as P7 and P8 located on the east discharge manifold. 

Twin Lakes Pump Station has a nominal capacity of 2,500 gpm; however, the pump station 
currently operates at a capacity of 1,600 gpm. This flow restriction is due to the 8-in suction 
pipeline connecting the District’s turnout (LV-3) to the pump station. The District plans to install 
a parallel 14-in suction pipe to increase suction capacity, including emergency supply, to allow 
for a higher pumping output (AECOM, 2016).  

An opportunity exists to add one additional 100 hp pump to the west discharge manifold. This 
manifold houses two 100 hp pumps, one 75 hp pump, and one standby 75 hp pump. In the 
Preliminary Design Report for the original Twin Lakes Pump Station Expansion, Boyle 
Engineering proposed installing two new pump cans north of the existing west discharge 
manifold. Space is available to install one new pump at this location. This new pump is shown 
as P9 in Figure 1 of Appendix A. With the three additional pumps, the maximum total water flow 
through the east discharge manifold is 2,030 gpm and through the west discharge manifold is 
2,615 gpm. The new pump station rating would be 4,060 gpm, assuming one 100 hp pump is on 
standby. Under this plan, the District would only have a 433 gpm pumping deficit for 2035. 

Additional pumps require increasing the capacity of the suction and discharge surge tanks. The 
suction surge tank has a capacity of 1930 gal and is rated for 350 psi, while the discharge surge 
tank has a capacity of 2500 gal and is rated for 500 psi. The discharge surge tank was installed 
as part of the pump station expansion in 2009, while the suction surge tank was installed with 
the original pump station construction in 1966. Pumps P7 and P8 will require a new suction 
surge tank to be installed upstream of the east manifold discharge. Pump P9 may also require 
replacement of the existing suction surge tank. The discharge surge tank was sized with pumps 
P7 and P8 included, so modifications to the discharge surge tank may not be required. 
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Evaluation of the existing surge tanks and sizing of new surge tank(s) requires a detailed surge 
analysis and design, which is beyond the scope of this study. 

The Twin Lake Pump Station is supplied electricity through a 500 kilovolt-amp (kVA), 480 volt 
(V) utility transformer. This utility transformer is feeding an 800 amp (A) distribution switchboard 
(DSB) 103 that feeds a 600A motor control center (MCC) 103 and a 600A DSB 101. DSB 101 in 
turn feeds 600A MCC 101. Current electrical loads are shown in Table 3 and the tabulation is 
shown in Table 4. Assuming the worst case scenario where the 100 hp standby pump is in 
operation and the 75 hp pump is offline, the existing 500 kVA transformer is at 100 percent 
capacity and the loads on 600A MCC-101 and MCC-103 are at 79 percent and 47 percent, 
respectively, when tabulating the electrical loads with 25 percent extra load assigned to the 
largest motor. 

Table 3: Twin Lakes Pump Station Electrical Loads 

Load 
Size 

(HP/kVA) Status 
Max Demand 

(kVA) 
Max Demand 

(Amps) Load on 
P1 75 HP Duty 80 96 MCC 101 
P2 75 HP Duty 80 96 MCC 101 
P3 100 HP Duty 103 124 MCC 101 
P4 100 HP Duty 103 124 MCC 101 
P5 100 HP Duty 103 124 MCC 103 
P6 100 HP Standby 103 124 MCC 103 

Air Compressor 3 HP Duty 4 4.8 MCC 103 
Light Panel 3 kVA Duty 3 6.25 MCC 101 

Source: Boyle Engineering Corporation, Preliminary Design Report, Twin Lakes Pump Station Expansion, Dated 
September 2004. 

Table 4: Twin Lakes Pump Station Electrical Load Tabulation 

Load 
Max Demand 

(kVA) 
Max Demand 

(Amps) 
Load Capacity 

(%) 
Total Loading on 500 kVA XFMR(a)  499 603 100 

Total Loading on MCC 101(b) 369 446.25 74 
Total Loading on MCC 101  

with 25% Extra of Largest Motor(b) 394.75 477.25 79 
Total Loading on MCC 103(c) 210 252.8 42 
Total Loading on MCC 103  

with 25% Extra of Largest Motor(c) 235.75 283.8 47 
Notes: 
(a) Assumes P1 is offline and P6 is online. 
(b) Assumes all loads on MCC 101 are online. 
(c) Assumes all loads on MCC 103 are online. 
 

Adding two additional pumps P7 and P8 to the eastern discharge manifold impacts the 500 kVA 
transformer, 600A DSB 103, and 600A MCC 103. Table 5 shows that P7 overloads the utility 
transformer. P7 and P8 overload the utility transformer and the feeder breaker to MCC 103. 
Adding pump P9 to the western discharge manifold further impacts the 500 kVA transformer, 
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600A DSB 103, and 600A MCC 101. It is assumed pumps P7 and P8 are installed before pump 
P9 as the eastern discharge manifold was constructed to accommodate two additional pumps. 
Table 5 and Table 6 show that P7, P8, and P9 overload the utility transformer and DSB 103. 
MCCs 101 and 103 are not overloaded with the additional pumps. 

Table 5: Twin Lakes Pump Station Electrical Load with New Pumps P7 and P8 

New Load  
on MCC 103 

Size 
(hp) 

Total  
Transformer  

Loading  
(kVA) 

Total  
Transformer  

Loading  
(%) 

MCC 103  
Loading  
(Amps) 

MCC 103  
Loading  

(%) 

DSB 103  
Loading 
(Amps) 

DSB 103  
Loading 

(%) 
P7 75 579 116 380 63 696 87 

P7 & P8 150 659 132 476 79 793 99 
 

Table 6: Twin Lakes Pump Station Electrical Load with New Pump P9 

New Load  
on MCC 101 

Size 
(hp) 

Total  
Transformer  

Loading  
(kVA) 

Total  
Transformer  

Loading  
(%) 

MCC 101  
Loading  
(Amps) 

MCC 101  
Loading  

(%) 

DSB 103  
Loading 
(Amps) 

DSB 103  
Loading 

(%) 
P9 100 762 152 505 84 917 115 

 

The 500 kVA utility transformer is fully loaded under current electrical loads. Adding one 75 hp 
pump (P7) on MCC 103 would require the utility transformer to be upgraded to 750 kVA. Adding 
two 75 hp pumps (P7 and P8) would also require upgrading the utility transformer to 750 kVA as 
well as upgrading feeder breaker to MCC 103. Adding two 75 hp pumps (P7 and P8) on MCC 
103 and one 100 hp pump (P9) on MCC 101 require upgrading the transformer to 1,000 kVA, 
upgrading DSB 103 from 800A to 1000A, and upgrading the feeder breaker to MCC 103. Table 
7 summarizes electrical upgrades at the Twin Lakes Pump Station for new pumps. 

Table 7: Twin Lakes Pump Station Electrical Upgrades Required for New Pumps 
Upgrade Required P7 P7, P8 P7, P8, P9 

Upsize Transformer from 500 kVA to 750 kVA X X   
Upsize Transformer from 500 kVA to 1,000 kVA     X 

Upgrade DSB 103 from 800A to 1,000A   
 

X 
Upgrade Feeder Breaker to MCC 103 from 400AT to 500AT 

 
X X 

 

2.1.2 Alternative P-2: Emergency Pump and Power at Twin Lakes 
Pump Station 

To meet the required pumping capacity without permanently expanding the Twin Lakes Pump 
Station, an emergency pump and power trailer can be installed at the pump station. The pump 
would be an above grade vertical turbine pump with hard piping connections to the inlet and 
outlet pipe manifolds. Emergency power in the form of a trailer mounted generator would also 
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be required to power the pump. This setup allows the pump to operate as an emergency backup 
supply primarily to pump water for meeting the system-wide peak demand. The emergency 
pump can also supply water if power to the pump station is interrupted, allowing the District to 
continue pumping into the Twin Lakes system until the District’s temporary emergency power 
trailer is brought to the site and put into operation.  

A new pipe connection to the suction and discharge pipes is required to supply water to the 
temporary above grade pump. This requires excavation across the eastern portion of the pump 
station site, crossing existing water pipes and electrical conduits. The temporary power 
generator, assumed to be trailer mounted, will need to be exercised periodically to ensure 
proper operation. Operation of the temporary pump will require integration with SCADA. While a 
temporary pump may be viable to meet the Phase 2 demands, it is not a permanent solution. 
This alternative also requires permitting through the Air Quality Management District, increased 
maintenance for operations staff, development and executing of a testing schedule, and 
exposes the District to risk for maintaining a temporary pump and generator in perpetuity. Due 
to these reasons, this alternative is eliminated. 

2.1.3 Alternative P-3: Modifications at Upper Twin Lakes Pump 
Station 

The Upper Twin Lakes Pumping Station is equipped with two 40 hp pumps, each capable of 
providing 400 gpm of pumping capacity. One pump is operated as a duty pump and the other is 
reserved for standby, although the pump station and supporting infrastructure were sized to 
allow for both pumps to operate simultaneously for a total capacity of 800 gpm (Boyle, 2001). 
The connecting pipeline between the Upper Twin Lakes Pump Station and Tank is sized at 12 
inches. A 6-inch PRV inside the pump station allows Upper Twin Lakes to supply emergency 
water to the Twin Lakes system. The PRV has a maximum suggested flow of 1,800 gpm and an 
intermittent maximum flow of 2,250 gpm. The CMU building housing the pumps and PRV was 
constructed on a small lot without space reserved for future expansion. Since Deerlake Ranch is 
within the Twin Lakes pressure zone, adding pumping capacity to the Upper Twin Lakes zone 
does not satisfy the 620 gpm pumping deficit in the Twin Lakes zone. Therefore, this alternative 
is eliminated. 

2.2 Storage 
Nine alternatives were evaluated to increase the storage capacity in the Twin Lakes system to 
meet the needs of the Deerlake Ranch development. The first alternative consists of replacing 
the existing 0.4 MG Twin Lakes Tank 1 with a 0.7 MG tank, the second consists of a new 0.3 
MG Upper Twin Lakes Tank 2, and the remaining seven alternatives consist of new 0.3 MG 
tanks located within the Twin Lakes system.  

2.2.1 Alternative S-1: Replace Twin Lakes Tank 1 
Twin Lakes Tank 1 has a capacity of 0.4 MG. The bottom floor of Tank 1 is approximately six 
feet higher than the bottom floor of Tank 2. By re-grading the site around Tank 1 to match the 
bottom floor of Tank 2, a replacement 0.7 MG tank can be constructed with the same bottom 
floor and high water elevations to match Tank 2. The replacement 0.7 MG Tank 1 will have an 
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internal diameter of 63 feet, which is 10.5 feet larger than the existing 0.4 MG Tank 1. A 
preliminary layout of the replacement 0.7 MG Tank 1 is presented in Figure 2. To limit the 
amount of re-grading required for the replacement 0.7 MG Tank 1, the center of the tank can be 
shifted closer to Tank 2 while still maintaining a 15-ft wide access road around and between 
both tanks.  

Purchasing additional land to accommodate the larger Tank 1 is not required, but a temporary 
easement is likely needed for construction. The District has a maintenance easement for the 
access road to the tank site. Since the easement does not allow improvements to the access 
road, no access road improvements are considered in this alternative. Visual impact of the new 
tank to the communities below is anticipated to be minimal since the new tank will have the 
same height as the original tank, although it will be 10.5 feet wider and 6 feet lower. Due to the 
significant grading required to lower the tank site by approximately six feet, retaining walls may 
be required and spoils must be hauled off-site through the Indian Hills neighborhood.  

2.2.2 Alternative S-2: New Upper Twin Lakes Tank 2 
The Upper Twin Lakes tank has a current capacity of 0.385 MG and resides on an oversized lot 
designed to support a temporary tank. The space reserved for the temporary tank is not large 
enough to construction a 0.3 MG tank with a 15-ft wide access road; however, by utilizing the 
temporary tank space and extending the property line, a 0.3 MG tank can be constructed at the 
site. Figure 3 shows a preliminary layout of the Upper Twin Lakes Tank site with the new 0.3 
MG tank. The adjacent property owner is the Mountains Recreation and Conservation Authority 
(MRCA). A land purchase agreement or easement is required to construct the 0.3 MG tank. 
Visual impact of the new tank to the communities below is minimal since the tank is located 
behind a hillside. An existing storm drain pipeline will also need to be relocated to accommodate 
the new tank. 

The 12-in pipeline currently serving the Upper Twin Lakes Tank can also serve the new 0.3 MG 
tank. At the District’s maximum acceptable velocity of 10 feet per second (fps), approximately 
3,500 gpm of water can flow down to the Upper Twin Lakes Pump Station. The limiting factor 
allowing flow from the Upper Twin Lakes system to the Twin Lakes system is the 6-in PRV, 
which has a maximum continuous flow of 1,800 gpm and an intermittent maximum flow of 2,250 
gpm. A parallel pipe with an above grade PRV can be installed at the Upper Twin Lakes Pump 
Station to increase the amount of water that can flow from Upper Twin Lakes to Twin Lakes. 
The two booster pumps in the Upper Twin Lakes Pump Station have a combined supply of 800 
gpm, which limits the rate at which the Upper Twin Lake Tanks can refill.  

A summary of the existing Twin Lakes and Upper Twin Lakes tanks, along with the proposed 
tank at each site, is presented in Table 8.  
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Table 8: Summary of New and Proposed Storage Tanks at Existing Sites 

Feature 
Twin  

Lakes 1 
Twin  

Lakes 2 

Upper  
Twin  

Lakes 1 

New Twin  
Lakes 1 
(Alt. S-1) 

New Upper 
 Twin Lakes 2 

(Alt. S-2) 
Storage 0.4 MG 1.6 MG 0.385 MG 0.7 MG 0.3 MG 

Internal Diameter 52'-6" 95'-0" 60'-0" 63'-0" 54'-0" 
Reservoir High Water Level 1585 ft 1585 ft 1805 ft 1585 ft 1805 ft 

Reservoir Bottom Floor 1561 ft 1555 ft 1787 ft 1555 ft 1787 ft 
 

2.2.3 Alternative S-3: New Tank near Fern Ann Falls Rd 
A new 0.3 MG tank can be constructed near Fern Ann Falls Road in the existing Indian Falls 
development with a bottom elevation of 1560 ft. This tank location, shown in Figures 4 and 5, 
requires the purchase of property from a private land owner. Access to the tank is via a private 
driveway, likely owned by the same property owner. The pipeline connection to the new tank 
would be off the existing 8-in pipeline in Fern Ann Falls Rd. Approximately 625 linear feet (LF) of 
8-in pipe is required to reach the proposed tank. Since the property is owned by a private owner 
and the tank is located within the Indian Hills development, this alternative is eliminated. 

2.2.4 Alternative S-4: New Tank near Johnson Mountain Way 
A new 0.3 MG tank can be constructed near Johnson Mountain Way in the existing Indian Falls 
development with a bottom elevation of 1560 ft. This tank location, shown in Figures 4 and 5, 
requires the purchase of property from a private land owner. A new access road following a 
similar alignment of an existing dirt needs to be constructed. The pipeline connection to the new 
tank would be off the existing 12-in pipeline at the intersection of Ewana Place and Annepe 
Way. Approximately 675 LF of 8-in pipe is required to reach the proposed tank. Since the 
property is owned by a private owner and the tank is located within the Indian Hills 
development, this alternative is eliminated. 

2.2.5 Alternative S-5: New Tank Northwest of Deerlake Ranch 
A new 0.3 MG tank can be constructed northwest of Deerlake Ranch with a bottom elevation of 
1560 ft. This tank location, shown in Figures 4 and 6, requires the purchase of property from a 
private land owner and easements from private owners and the MRCA for the pipeline. A new 
access road needs to be constructed. The pipeline connection to the new tank would be off a 
proposed 8-in pipe in the Deerlake Ranch development, on Schindler Way. Approximately 3,500 
LF of 8-in pipe constructed through rolling hills is required to reach the proposed tank. Due to 
the long pipeline and the multiple property owners, this alternative is eliminated. 

2.2.6 Alternative S-6: New Tank at Horse Rest Area 
A new 0.3 MG tank can be constructed at the “Horse Rest Area” within the Deerlake Ranch 
development. This tank location, shown in Figures 4 and 6, does not require the purchase of 
property since the developer already owns the land. However, the bottom elevation of a tank 
proposed at this site is 1530 ft. In order to reach the high water elevation of 1585 ft, the tank 
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needs to be 55 ft tall or the site needs to be significantly built-up. Since the site does not meet 
the elevation requirements for a new storage tank within the Twin Lakes pressure zone, this 
alternative is eliminated. 

2.2.7 Alternative S-7: New Tank at Mountain Peak North of Deerlake 
Ranch 

This alternative considers a new 0.3 MG tank on a ridgeline north of Deerlake Ranch. The 
location is shown in Figures 4 and 6, and requires purchase of land from a private owner. 
Additional easements from private owners and MRCA are required for a supply pipeline and 
access road. Approximately 1,925 LF of 8-in pipe from the tank will follow the access road and 
connect to the proposed 8-in pipe within Deerlake Ranch on Canoga Avenue. The bottom 
elevation of the tank is 1670 ft, well above the targeted elevation of 1560 ft. To reach the 
elevation of 1670 ft, a booster pump station needs to be constructed near the 1570 ft elevation 
to pump the water to the new tank. A PRV also needs to be installed to reduce the head of the 
water down to 1585 ft to enter the Twin Lakes pressure zone (similar to alternative S-2). Since 
alternative S-2 has preferable existing conditions including an existing pump station, PRV, and 
partially graded site, this alternative is eliminated. 

2.2.8 Alternative S-8: New Tank Beyond Mountain Peak North of 
Deerlake Ranch 

A new 0.3 MG tank can be constructed north of Deerlake Ranch, beyond the ridgeline, with a 
bottom elevation of 1560 ft. This tank location, shown in Figures 4 and 6, requires the purchase 
of property from MRCA for the tank and an easement from MRCA for the connecting pipeline. 
The 8-in pipe is 1,925 LF with the majority of the pipeline following an existing trail. Since the 
tank is located behind the ridgeline, there is no visual impact to the Deerlake Ranch community. 
However, since the entire pipeline and tank are located within MRCA property, this alternative is 
eliminated.  

2.2.9 Alternative S-9: New Tank Northwest of Unit 205 at Deerlake 
Ranch Property Boundary 

This alternative considers a new 0.3 MG tank at the northern border of Deerlake ranch, 
northwest of Unit 205. This tank location, shown in Figures 4 and 6, requires property within 
Deerlake Ranch to be dedicated to the District. A draft layout of the tank was created by the 
developer and is attached as Appendix B. Extensive grading is required to build up a site large 
enough to house a tank that is approximately 30 ft in height and 50 ft in diameter; however, the 
grading work is not part of the tank construction since it would be conducted by the developer 
as part of the Deerlake Ranch construction. Retaining walls ranging from 1-ft to 25-ft tall are 
required. A new access road is to be constructed between units 203 and 204, with slopes 
ranging from 15 to 18.5 percent. A temporary grading easement with MRCA has already been 
granted to the developer for soil work in this area, so additional permitting is not anticipated at 
this time, assuming the final design of the tank and access road are entirely within Deerlake 
Ranch’s development limits. Approximately 675 LF of 8-in pipe is required to reach the tank, 
with the pipe connection in Canoga Avenue.  
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Visual impact is high as the tank will be fully visible by the community below. If additional land is 
acquired from MRCA, the tank can be shifted north and landscaping can be planted to limit the 
visual impact. MRCA may be more willing to sell additional land for the tank construction if the 
tank access road is allowed to be used as a horse trail connecting an existing horse trail near 
the tank with Canoga Avenue. Through negotiations with MRCA, it may be possible to move the 
tank location north further onto MRCA property. This move allows the slope of the access road 
and the retaining wall heights to be reduced, which can result in significant cost savings. 
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Section 3: Evaluation of Alternatives 

3.1 Evaluation of Pumping Alternatives  
Deerlake Ranch requires an additional pumping capacity in the Twin Lakes system of 365 gpm 
for Phase 2 and an additional 620 gpm for Phases 2 and 3 (365 gpm for Phase 2 and 255 gpm 
for Phase 3). Alternatives P-1 and P-2 involve modifications and/or additions to the Twin Lakes 
Pump Station, whereas alternative P-3 considers modifications to the Upper Twin Lakes Pump 
Station. Since the supply to Upper Twin Lakes Pump Station is the Twin Lakes system, adding 
pumping capacity to the Upper Twin Lakes system only exacerbates the pumping shortage in 
the Twin Lakes system. Therefore, Alternative P-3 is not a viable option.  

Alternative P-1 includes the addition of up to two 75 hp and one 100 hp pumps at the Twin 
Lakes Pump Station. The east discharge manifold has two flanged outlets in anticipation of 
additional pumps sized for 100 hp. Adding one 75 hp pump will meet the Phase 2 demands and 
adding an additional 75 hp pump will meet the Phase 3 demands, although the pumps should 
be installed in pump cans sized for 100 hp pumps to allow the District to upsize the pumps in 
the future. It is more cost effective and less interruptive to operations at the pump station to 
install both pumps at one time to meet the entire Deerlake Ranch demands. A separate study of 
the suction and discharge surge tanks will need to be undertaken to evaluate the adequacy of 
the tanks; however, it appears that the 2,500 gallon discharge surge tank is adequately sized 
since it was installed during the previous pump station expansion which was designed while 
considering the future impact of adding two more pumps. Adding two pumps will require 
upgrading the 500 kVA transformer to 750 kVA and the distribution switchboard from 800 A to 
1,000 A. 

Alternatives P-2 and P-3 were eliminated due to fatal flaws discussed in the previous section. 

3.2 Evaluation of Storage Alternatives 
Nine storage alternatives were considered in this study. S-1 involved replacing the existing 0.4 
MG Twin Lakes Tank 1 with a 0.7 MG tank, S-2 consisted of a new 0.3 MG Upper Twin Lakes 
Tank 2, and Alternatives S-3 through S-9 evaluated locations for a new 0.3 MG tank at a site not 
currently owned by the District. Alternatives S-3 through S-8 had fatal flaws that resulted in their 
elimination from consideration as described in Section 2.2. As a result, only Alternatives S-1, S-
2 and S-9 are considered further. To determine which storage alternative is preferable, an 
evaluation matrix is presented in Table 9.  
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Table 9: Storage Evaluation Matrix 
Evaluation Criteria S-1 S-2 S-9 

Visual Impact + + - 
Ease of Construction - - + 

Acquisition of Additional Property + - 0 
Ease of Operations + - 0 

Service Interruptions / Impacts - + + 
Distribution System Reliability - - + 

Upgrades to Adjacent Infrastructure + 0 0 
Overall Assessment +2 -2 +2 

 

The storage alternatives are evaluated with a ‘+’, ‘-’, or ‘0’ system. Alternatives considered 
advantageous for the criterion receive a ‘+’ while alternatives that are disadvantageous receive 
a ‘-’ score and neutral receive a ‘0’ score. 

• Visual Impact: Storage alternatives with minimal aesthetic impacts to the nearby 
communities receive a positive score.  

• Ease of Construction: Minimal construction work receives a positive score. 

• Acquisition of Additional Property: Alternatives that do not require additional acquisition 
receive a positive score. 

• Ease of Operations: Alternatives that have minimal impact on the existing system 
operations receive a positive score. 

• Service Interruptions / Impacts: Minimal service interruptions during construction receive 
a positive score. 

• Distribution System Reliability: Increased redundancy receives a positive score. 

• Upgrades to Adjacent Infrastructure: Alternatives that do not require upsizing upstream 
pipes or pumps receive a positive score. 

Based on these criteria, storage alternatives S-1 and S-9 are preferred. Alternative S-1 received 
a high score since the visual impact of a replacement tank is negligible, a replacement tank can 
be constructed within the existing property limits, system operations will be unchanged, and the 
supply pipeline appears to be sufficient for the larger tank. Hydraulic modeling is needed to 
confirm additional flow to the larger tank meets the requirements outlined in the Master Plan for 
existing piping, which is beyond the scope of this report. The cons to this alternative are the 
significant grading required through hard rock anticipated to be encountered during excavation, 
the site is relatively tight for construction, the District will be without 0.4 MG of storage during 
construction, spoil materials must be hauled out through the Indian Hills development, and the 
tank does not improve distribution system reliability. 

The other preferred alternative is S-9.  Alternative S-9 has the highest ease of construction 
since the developer will perform the site grading leaving a level pad for constructing the new 
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tank. Additionally, service interruptions will be negligible since the existing system will not be 
affected while the tank is under construction. The reliability of the system is also increased since 
the new tank will be located a different area of the zone where if a water main break occurs on 
the supply pipeline feeding Twin Lakes Tanks 1 and 2, the new tank with Alternative S-9 will 
continue to provide water supply. However, the alternative will have a visual impact to the 
Deerlake Ranch community, may require property acquisition from MRCA, requires the District 
to operate and maintain a third tank in the Twin Lakes system, and may require upgrades to the 
existing 8-in supply pipelines northeast of Highway 118. Hydraulic modeling is needed to 
confirm that additional flow to the new tank meets the requirements outlined in the Master Plan, 
which is beyond the scope of this report.   

Alternative S-2 is not a preferred alternative. While it has a negligible impact since the new tank 
will be constructed adjacent to the existing tank, has minimal service interruptions, and does not 
require an upgrade to the supply pipeline or pump station, the site is tight for construction, 
additional property must be acquired from MRCA, and the District’s system operational strategy 
may need to change to account for water storage in a higher pressure zone. Pumping to a 
higher pressure zone results in added electricity cost to operate the pump, maintenance cost for 
pump and PRV upkeep, and it operates the system inefficiently. This alternative may be suitable 
for a temporary solution, but the permanent loss of a standby pump is unacceptable to the 
District. This alternative is eliminated. 

3.3 Capital and O&M Costs 
The capital cost for a new above grade welded steel tank is dependent on the size of the tank. 
Smaller tanks have a higher unit cost, expressed as a cost per gallon, than larger tanks. Fixed 
fees such as mobilization are spread over a larger tank volume and materials are more efficient 
on a structure to volume basis. For the purposes of this study, a unit cost of $1.05 per gallon is 
used for 0.3 MG tanks and $0.85 is used for 0.7 MG tanks. These unit costs include excavation 
for the ring wall footing, construction of the ring wall, fabrication and erection of the welded steel 
tank, coating of the interior and exterior of the tank, and tank appurtenances including but not 
limited to inlet and outlet piping connections, overflow piping, ventilation, measurement 
instrumentation, and mixing equipment. 

Similarly to welded steel tanks, pump stations are also expressed as a unit cost per 
horsepower. A unit cost of $1,750 per horsepower is used for new pumps. This unit cost 
includes excavation for the new pump can, procurement and installation of the pump and motor, 
suction and discharge piping, two butterfly valves, control valve, pressure transmitter, and site 
repaving. Pump electrical panel and related cable runs are additional. Electrical supply 
upgrades such as a larger transformer and larger switchgear, if applicable, are estimated 
separately and in addition to the $1,750 per horsepower unit cost. 

Welded steel storage tanks require operation and maintenance (O&M) costs after the initial 
capital expenditure. Every ten to fifteen years the interior and exterior coating of the tank needs 
to be removed and recoated to prevent corrosion of the steel. Operations staff also have costs 
associated with valve and equipment maintenance. O&M costs are assumed to be 2 percent of 
the initial capital cost per year.  
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Pump O&M requires servicing the pump and rebuilding the pump components every ten to 
fifteen years. Energy costs are also included in O&M costs. This study assumes 2 percent of the 
initial capital costs per year are required for O&M and 14.5 cents per kilowatt hour ($0.145/kWh) 
for energy costs. 

Based on the above assumptions, a conceptual opinion of probable construction cost was 
developed for pumping alternative P-1 and storage alternatives S-1 and S-9. The opinion of 
probable construction cost is a Class 5 estimate in accordance with American Association of 
Cost Engineers. A Class 5 estimate contains an assumed accuracy of +50% to -30% of the 
actual cost of the alternatives. O&M and energy costs are included in the analysis for a 30 year 
period, in which the future annual costs are calculated in present value dollars. A summary of 
the estimated project lifecycle costs for each alternative is presented in Table 10 and the 
detailed capital cost estimate is attached as Appendix C. 

Table 10: Pumping and Storage Cost Evaluation 
Cost P-1 S-1 S-9 

Capital Cost $465,000  $1,656,000  $1,724,000(a)  
Tank O&M Cost $0  $150,000(b)  $170,000  
Pump O&M Cost $214,000  $0  $0  

Pump Energy Cost $275,000  $0  $0  
Total $954,000  $1,806,000  $1,894,000  

Notes:  
(a) Alternative S-9 includes a cost of $1,200,000 for retaining wall construction related to the tank construction. 

Moving the tank to the north and refining the design may reduce the cost of grading, reducing the overall cost. 
(b) Tank O&M cost for alternative S-1 reflects only the net increase in O&M for the 0.7 MG tank in lieu of the existing 

0.4 MG tank. 
 

As shown in Table 10, alternatives S-1 and S-9 are nearly equal in cost. Alternative S-2 requires 
significant grading required to lower the existing Twin Lakes Tank 1 site by 6 ft. Over 1,400 
cubic yards (CY) of grading is required at a cost of $700 per CY. Alternative S-9 requires two 
retaining walls. One wall is approximately 130 ft long with heights ranging from 1 ft to 7 ft, and 
the other wall is approximately 400 ft long with heights ranging from 5 ft to 25 ft. While the 
grading costs for this alternative will be borne by the developer, the costs of the retaining walls 
push the overall cost higher than the other alternatives. If additional land is acquired from 
MRCA, the tank can be moved further north which reduces the extent of retaining walls required 
and lowers the overall cost of the alternative. 

O&M costs were calculated per the assumptions stated previously and projected over a 30 year 
planning horizon. Annual inflation was assumed to be 2 percent and the discount rate was 
assumed to be 2.84 percent based on the 2015 average nominal rate of a 30 year U.S. 
Treasury note. 
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Section 4: Conclusion 

Based on the evaluation in the previous section, this reviews preferred projects to meet 
Deerlake Phase 2 and Phase 3 demands, as well as identify any opportunities for meeting the 
Twin Lakes 2035 demands. 

4.1 Meeting Deerlake Phase 2 Demands 
Deerlake Phase 2 requires 365 gpm of pumping capacity and 0.11 MG of storage capacity to be 
added to the Twin Lakes system. To meet the 365 gpm pumping shortfall, one 75 hp pump can 
be installed at the Twin Lakes Pump Station to provide 430 gpm of pumping capacity. This 
requires upgrading the transformer, as described in Section 2.1.1. An analysis of the suction 
and discharge surge tanks is also suggested.  

To meet the 0.11 MG storage shortfall, it may be possible to use the Upper Twin Lakes Tank as 
supplemental storage for the Twin Lakes system since the 2014 Master Plan identified a 0.15 
MG existing storage surplus in the tank. An existing 6-in PRV connection between the Upper 
Twin Lakes and Twin Lakes zones allows water to move downgradient to the 1585 ft HGL. To 
confirm this excess storage volume, SCADA data from 01 June 2015 through 30 June 2016 for 
daily tank minimum and maximum levels were analyzed. After removing data outliers that 
showed a minimum tank level of 0 ft, the average minimum tank level was 8.94 ft and the 
average maximum tank level was 14.26 ft. This amounts to 112,500 gal of daily water use. The 
Master Plan defines storage as being composed of three components: fire, emergency, and 
daily operational storage. The required fire and emergency storage for the Upper Twin Lakes 
system is 150,000 gal and 18,000 gal, respectively. Table 11 details the volume calculations for 
using the Upper Twin Lakes Tank to meet the storage requirements for Deerlake Phase 2. 

Table 11: Upper Twin Lakes Tank Storage Analysis 
Value Volume (gal) 

Fire Storage 150,000 
Emergency Storage 18,000 

Daily Operational Storage 112,500 
Total Required 280,500 
Tank Capacity 385,000 

Available 104,500 
Deerlake Phase 2 110,000 

Deficit -5,500 
 

As shown in Table 11, the Upper Twin Lakes Tank is not large enough to meet the storage 
requirement for Deerlake Phase 2. While a temporary 10,000 gal Baker Tank could be installed 
adjacent to the tank to allow for temporary additional storage, this is not advisable. In addition to 
requiring the District to modify its current operations to accommodate the temporary tank, the 
daily operational storage required for the Upper Twin Lakes Zone is variable. The current daily 
operational storage is at its lowest level in years due to drought restrictions. With the loosening 
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of the drought restrictions, demand and the corresponding daily operational storage will 
increase. Therefore the excess storage currently at Upper Twin Lakes Tank is not a reliable 
source for future storage. To meet Deerlake Phase 2 storage demand, a permanent storage 
alternative (S-1 or S-9) should be constructed. 

4.2 Meeting Deerlake Phase 2 and 3 Demands 
Deerlake Phases 2 and 3 require a total of 620 gpm of pumping capacity and 0.29 MG of 
storage capacity to be added to the Twin Lakes system. To satisfy the pumping shortfall, an 
additional 75 hp pump can be installed in a pump can sized for 100 hp at the Twin Lakes Pump 
Station. Installing the pumps in oversized pump cans allows the District to replace the 75 hp 
pumps in the future with 100 hp pumps. Since both Phase 2 and Phase 3 require an additional 
pump, the combined pumping capacity of two 75 hp pumps totals 860 gpm. The two pumps 
require an upgraded electrical transformer and feeder breaker, as described in Section 2.1.1. An 
analysis of the suction and discharge surge tanks is also suggested.  

To meet the 0.29 MG of storage deficit, the existing 0.4 MG Twin Lakes Tank 1 can be replaced 
with a new 0.7 MG tank, a new 0.3 MG Upper Twin Lakes Tank 2 can be constructed, a new 0.3 
MG tank within Deerlake Ranch can be constructed. An evaluation of the storage alternatives 
summarized in Table 9 determined replacing the Twin Lakes Tank 1 or constructing a new 0.3 
MG tank within Deerlake Ranch to be the preferred alternatives. This cost difference between 
the two alternatives may change after incorporating the cost of land acquisition from MRCA and 
potential redesign of Alternative S-9 to reduce the retaining walls. Hydraulic modeling should be 
performed to evaluate the impact of the new tank on the existing distribution piping.  

4.3 Meeting Twin Lakes 2035 Demands 
The 2014 Master Plan Update identified a 1,878 gpm pumping deficit and 1.5 MG storage deficit 
in the Twin Lakes zone. Replacing 75 hp pumps P7 and P8 with 100 hp pumps will provide a 
total pumping supply of 1,170 gpm. Figure 1 shows an additional pump, P-9, which can be 
added to the west discharge manifold to provide an additional 585 gpm, bringing the total up to 
1,755 gpm. Other modifications to the pump station can be undertaken to increase the suction 
pipe capacity to allow for larger pumps to be installed in order to meet the required 1,878 gpm of 
pumping capacity required. A detailed evaluation of the existing pump station will need to be 
undertaken to determine how much the pump station can be expanded and at what cost.  

To meet the 1.5 MG storage deficit, which will be 1.2 MG after constructing the storage required 
for Phase 3 of Deerlake Ranch, the District can elect to construct a larger Twin Lakes Tank 1, a 
larger Deerlake Ranch tank, or pursue other storage alternatives identified in this report. 
Constructing Alternative S-9 first allows the District to delay construction of Alternative S-1 until 
it is needed. If Alternative S-1 is constructed and Alternative S-9 delayed, Alternative S-9 may 
not be viable for construction in the future after the Deerlake Ranch is developed. A detailed 
evaluation of each storage alternative and the resulting impact on the system will need to be 
conducted.
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Appendix A: Figures 
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Appendix B: Storage Alternative S-9 Site Layout 
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OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative P-1: Modifications at Twin Lakes Pump Station K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials      Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

DIVISION 1 - GENERAL REQUIREMENTS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 1 0 0 0 0

DIVISION 2 - SITE WORK
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 2 0 0 0 0

DIVISION 3 -CONCRETE
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 3 0 0 0 0

DIVISION 4 -MASONRY
0 0 0 0

0 0 0
SUBTOTAL - DIVISION 4 0 0 0 0

DIVISION 5 -METALS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 5 0 0 0 0

DIVISION 6 -WOOD & PLASTICS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 6 0 0 0 0

DIVISION 7 -THERMAL & MOISTURE PROTECTION
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 7 0 0 0 0

Installation



OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative P-1: Modifications at Twin Lakes Pump Station K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials      Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

Installation

DIVISION 8 -DOORS & WINDOWS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 8 0 0 0 0

DIVISION 9 -FINISHES
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 9 0 0 0 0

DIVISION 10 -SPECIALTIES
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 10 0 0 0 0

DIVISION 11 - EQUIPMENT
11215 2 100 hp Pumps 200 hp 900.00 180,000 850.00 170,000 0 350,000

0 0 0 0
SUBTOTAL - DIVISION 11 180,000 170,000 0 350,000

DIVISION 12 - FURNISHINGS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 12 0 0 0 0

DIVISION 13 - SPECIAL CONSTRUCTION
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 13 0 0 0 0

DIVISION 14  - CONVEYING SYSTEMS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 14 0 0 0 0



OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative P-1: Modifications at Twin Lakes Pump Station K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials      Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

Installation

DIVISION 15 - MECHANICAL
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 15 0 0 0 0

DIVISION 16 - ELECTRICAL
1 Replace 500kVA xfmr with 750kVA xfmr 1 LS 0 0 10,000.00 10,000 10,000
2 Replace 800A swbd with 1000A swbd 1 LS 0 0 50,000.00 50,000 50,000
3 Replace 400AT feeder breaker with 600 AT 1 LS 0 0 5,000.00 5,000 5,000
4 Pump Panels 2 EA 0 0 25,000.00 50,000 50,000

SUBTOTAL - DIVISION 16 0 0 115,000 115,000

DIVISION 17 - INSTRUMENTATION
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 17 0 0 0 0
TOTAL $  180,000 $  170,000 $  115,000 $              465,000 

+50% -30%

+50% Total Est. -30%
$698,000 $465,000 $326,000

Estimated Range of Probable Cost

Estimate Accuracy



OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative S-1: Replace Twin Lakes Tank 1 K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials     Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

DIVISION 1 - GENERAL REQUIREMENTS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 1 0 0 0 0

DIVISION 2 - SITE WORK
02050 1 Demolish 0.4 MG Tank 1 LS 0 25,000.00 25,000 0 25,000
02301 2 Grading 1,415 CY 375.00 530,625 325.00 459,875 0 990,500
02705 3 Paving 3,015 SF 3.50 10,553 3.00 9,045 0 19,598
SUBTOTAL - DIVISION 2 541,178 493,920 0 1,035,098

DIVISION 3 -CONCRETE
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 3 0 0 0 0

DIVISION 4 -MASONRY
0 0 0 0

0 0 0
SUBTOTAL - DIVISION 4 0 0 0 0

DIVISION 5 -METALS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 5 0 0 0 0

DIVISION 6 -WOOD & PLASTICS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 6 0 0 0 0

DIVISION 7 -THERMAL & MOISTURE PROTECTION
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 7 0 0 0 0

Installation



OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative S-1: Replace Twin Lakes Tank 1 K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials     Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

Installation

DIVISION 8 -DOORS & WINDOWS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 8 0 0 0 0

DIVISION 9 -FINISHES
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 9 0 0 0 0

DIVISION 10 -SPECIALTIES
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 10 0 0 0 0

DIVISION 11 - EQUIPMENT
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 11 0 0 0 0

DIVISION 12 - FURNISHINGS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 12 0 0 0 0

DIVISION 13 - SPECIAL CONSTRUCTION
13211 1 Welded Steel Tank 700,000 gal 0.45 315,000 0.40 280,000 0 595,000

0 0 0 0
SUBTOTAL - DIVISION 13 315,000 280,000 0 595,000

DIVISION 14  - CONVEYING SYSTEMS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 14 0 0 0 0



OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative S-1: Replace Twin Lakes Tank 1 K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials     Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

Installation

DIVISION 15 - MECHANICAL
15050 1 8-in CML&C Steel Pipe 50 LF 60.00 3,000 60.00 3,000 0 6,000
15050 2 Storm Drain Piping 1 LS 5,000.00 5,000 5,000.00 5,000 0 10,000
SUBTOTAL - DIVISION 15 8,000 8,000 0 16,000

DIVISION 16 - ELECTRICAL
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 16 0 0 0 0

DIVISION 17 - INSTRUMENTATION
17010 1 Communication Equipment 1 LS 0 0 10,000 10,000 10,000

0 0 0 0
SUBTOTAL - DIVISION 17 0 0 10,000 10,000
TOTAL $ 864,178 $ 781,920 $   10,000 $          1,656,098 

+50% -30%

+50% Total Est. -30%
$2,484,000 $1,656,000 $1,159,000

Estimate Accuracy

Estimated Range of Probable Cost



OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative S-9: New Tank Northwest of Unit 205 at Deerlake Ranch Property Boundary K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials     Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

DIVISION 1 - GENERAL REQUIREMENTS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 1 0 0 0 0

DIVISION 2 - SITE WORK
02705 1 Paving 11,575 SF 3.50 40,513 3.00 34,725 0 75,238

0 0 0 0
SUBTOTAL - DIVISION 2 40,513 34,725 0 75,238

DIVISION 3 -CONCRETE
03300 1 Retaining Wall 1,200 CY 500.00 600,000 500.00 600,000 0 1,200,000

0 0 0 0
SUBTOTAL - DIVISION 3 600,000 600,000 0 1,200,000

DIVISION 4 -MASONRY
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 4 0 0 0 0

DIVISION 5 -METALS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 5 0 0 0 0

DIVISION 6 -WOOD & PLASTICS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 6 0 0 0 0

DIVISION 7 -THERMAL & MOISTURE PROTECTION
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 7 0 0 0 0

Installation



OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative S-9: New Tank Northwest of Unit 205 at Deerlake Ranch Property Boundary K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials     Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

Installation

DIVISION 8 -DOORS & WINDOWS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 8 0 0 0 0

DIVISION 9 -FINISHES
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 9 0 0 0 0

DIVISION 10 -SPECIALTIES
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 10 0 0 0 0

DIVISION 11 - EQUIPMENT
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 11 0 0 0 0

DIVISION 12 - FURNISHINGS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 12 0 0 0 0

DIVISION 13 - SPECIAL CONSTRUCTION
13211 1 Welded Steel Tank 300,000 gal 0.55 165,000 0.50 150,000 0 315,000

0 0 0 0
SUBTOTAL - DIVISION 13 165,000 150,000 0 315,000

DIVISION 14  - CONVEYING SYSTEMS
0 0 0 0
0 0 0 0

SUBTOTAL - DIVISION 14 0 0 0 0



OPINION OF PROBABLE CONSTRUCTION COST KENNEDY/JENKS CONSULTANTS

Project: Las Virgenes Municipal Water District - Deerlake Ranch Pumping and Storage Analysis Prepared By: BH
Date Prepared: 8-Jul-16

Building, Area: Alternative S-9: New Tank Northwest of Unit 205 at Deerlake Ranch Property Boundary K/J Proj. No. 1644221*00

Current at ENR
Estimate Type: X Conceptual Construction Escalated to ENR

Preliminary (w/o plans) Change Order Months to Midpoint of Construct
Design Development @ % Complete

Spec. Item Materials     Sub-contractor
Section No. Description Qty Units $/Unit Total $/Unit Total $/Unit Total Total

Installation

DIVISION 15 - MECHANICAL
15050 1 8-in CML&C Steel Pipe 700 LF 60.00 42,000 60.00 42,000 0 84,000
15050 2 Storm Drain Piping 1 LS 10,000.00 10,000 10,000.00 10,000 0 20,000
SUBTOTAL - DIVISION 15 52,000 52,000 0 104,000

DIVISION 16 - ELECTRICAL
0 0 0 0
0 0 0

SUBTOTAL - DIVISION 16 0 0 0 0

DIVISION 17 - INSTRUMENTATION
17010 1 Communication Equipment 1 LS 0 0 30,000 30,000 30,000

0 0 0 0
SUBTOTAL - DIVISION 17 0 0 30,000 30,000
TOTAL $ 857,513 $ 836,725 $   30,000 $          1,724,238 

+50% -30%

+50% Total Est. -30%
$2,586,000 $1,724,000 $1,207,000

Estimated Range of Probable Cost

Estimate Accuracy



PUMP Net Present Value Calculation 1

Assumptions/Conversions Year Elec Cost O&M Cost

1 hp = 0.7457 kw 0 10,301$     8,000$     

Cost = 0.145$        kw/hr 1 10,507$     8,160$     

Inflation = 2% 2 10,717$     8,323$     

Discount rate1 = 2.84% 3 10,931$     8,490$      

Cost for new hp2 = 2,000$        $/hp 4 11,150$     8,659$      

5 11,373$     8,833$     

Twin Lakes Pump Station: 6 11,600$     9,009$     

200 hp = 149 kw 7 11,832$     9,189$     

Cost for 1 hour = 21.63$        8 12,069$     9,373$     

Cost for 9 hour operation = 194.63$      9 12,310$     9,561$     

Cost for 365 day operation = 10,300.67$ 10 12,556$     9,752$     

Cost for new pumps = 400,000$    11 12,808$     9,947$     

12 13,064$     10,146$   

1. Nominal average 2015 rate for 30 year U.S. treasury note 13 13,325$     10,349$   

2. Price includes cost of new electrical equipment 14 13,592$     10,556$   

15 13,863$     10,767$   

16 14,141$     10,982$   

17 14,423$     11,202$   

18 14,712$     11,426$   

19 15,006$     11,654$   

20 15,306$     11,888$   

21 15,612$     12,125$   

22 15,925$     12,368$   

23 16,243$     12,615$   

24 16,568$     12,867$   

25 16,899$     13,125$   

26 17,237$     13,387$   

27 17,582$     13,655$   

28 17,934$     13,928$   

29 18,292$     14,207$   

30 18,658$     14,491$   

NPV 275,299$  213,811$ 



TANK Net Present Value Calculation 1

300,000 gal Tank Year O&M Cost

Cost = 1.05$        $/gal 0 6,300$       

Inflation = 2% 1 6,426$       

Discount rate1 = 2.84% 2 6,555$       

3 6,686$       

New Deerlake Ranch Tank 4 6,819$       

Cost for 300,000 gal tank 315,000$  5 6,956$       

6 7,095$       

1. Nominal average 2015 rate for 30 year U.S. treasury note 7 7,237$       

8 7,381$       

9 7,529$       

10 7,680$       

11 7,833$       

12 7,990$       

13 8,150$       

14 8,313$       

15 8,479$       

16 8,649$       

17 8,822$       

18 8,998$       

19 9,178$       

20 9,361$       

21 9,549$       

22 9,740$       

23 9,934$       

24 10,133$     

25 10,336$     

26 10,543$     

27 10,753$     

28 10,968$     

29 11,188$     

30 11,412$     

TOTAL 168,376$  



TANK Net Present Value Calculation 2

700,000 gal Tank Year O&M Cost

Cost = 0.85$        $/gal 0 11,900$     

Inflation = 2% 1 12,138$     

Discount rate1 = 2.84% 2 12,381$     

3 12,628$     

New Upper Twin Lakes Tank 1 4 12,881$     

Cost for 700,000 gal tank 595,000$  5 13,139$     

6 13,401$     

1. Nominal average 2015 rate for 30 year U.S. treasury note 7 13,669$     

8 13,943$     

9 14,222$     

10 14,506$     

11 14,796$     

12 15,092$     

13 15,394$     

14 15,702$     

15 16,016$     

16 16,336$     

17 16,663$     

18 16,996$     

19 17,336$     

20 17,683$     

21 18,036$     

22 18,397$     

23 18,765$     

24 19,140$     

25 19,523$     

26 19,914$     

27 20,312$     

28 20,718$     

29 21,133$     

30 21,555$     

TOTAL 318,043$  
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I. INTRODUCTION/PROJECT DESCRIPTION 

The purpose of this sewer area study is to determine the amount of sewage flow generated by the 

tract development using the Los Angeles County area study standard. TR 53138 is located in the 

unincorporated Chatsworth area of the County of Los Angeles north of the Ronald Reagan Freeway, 

between Canoga Avenue and Topanga Canyon Blvd. Sewage flows from this tract are discharged 

into the City of Los Angeles sewer systems. A separate Sewer Area Study was prepared per City of 

Los Angeles Standards to determine the adequacy of the existing sewer system. That Sewer Area 

Study was reviewed and approved by the City of Los Angeles on June 18, 2015. Sewage flows from 

this tract are discharged at two locations into the City of Los Angeles Sewer System. One point of 

discharge is Outlet Point No. 1 (intersection of Topanga Canyon Blvd and Poema Place), and the 

other point of discharge is at Outlet Point No. 2 (Canoga Avenue, south of Ronald Reagan Freeway). 

Discharge to Outlet Point No. 2 (Canoga Avenue Sewer System) was conditionally approved by the 

City of Los Angeles based on the offsite construction of an 8-inch sewer along Canoga Avenue from 

Candice Pl to Celtic St per the previously approved sewer study Report as stated in a letter dated 

June 18, 2015 (see Exhibit 8). Offsite requirement from the City of Los Angeles can be seen in 

Exhibit 1 page 2, and will be per separate permit through the City of Los Angeles.  A will serve letter 

from LVMWD is included (see Exhibit 9). 

This tract development (TR 53138) was included in and part of the approved Sewer Area Study for 

TR 53235 (PC #11834AS).  A copy of this approved study is included for reference.  Tributary 

areas to the North and West of Connection Point 1 were shown and included in PC #11834AS. 

SEA areas and zoning of these offsite areas remain consistent today as when this approval was 

made.  The total outlet flows at Connection Point 1 will be slightly less than the flow previously 

approved since the number of lots contributing from this project (TR 53138) at Connection Point 1 

have been reduced from 31 lots to 17 lots. 

The proposed project, TR 53138, consists of a possible 325 residential lots, a recreation center, a 

sheriff substation, and 29 open space lots (which include a pocket park, a horse rest area, and a 

helispot). The onsite sewer system is all gravity flow.  A portion of the sewer mainline from Poema 

Place to Canoga Avenue runs across slopes and through an 8’ wide multi-use trail per approval of LA 

County Sewer Maintenance District to eliminate the need of any sewer lift stations. 
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II. SEWER PIPE CAPACITY ANALYSIS

Sewer Pipe Capacity Analysis for Tract No 53138 Outlet Point No. 1 

Sewage flows were calculated per County Standard using flow coefficient of 0.0012 cfs/unit or lot 

per direction from the County Engineers.  The results are as follows: 

The tabulated comparisons between the County and City methodologies are as follows: 

Q = 0.61 cfs…………………….County Standard 

Q = 0.71 cfs…………………….City Standard 

The preceding tabulation shows that at Outlet Point No. 1, the city standard has a higher value than 

the county standard, therefore, the existing sewer systems are adequate. 

This Sewer Area Study also includes sewage discharged from the Twin Lakes community shown in 

Area 12 & Area 15 in the enclosed map (see Exhibit 1). 

The total unit/lot count north of Poema Place and west of Topanga Canyon Blvd per approved 

PC#11834AS and based on the County of Los Angeles Consolidated S.M.D map S-1224 (see Exhibit 

5) is as tabulated below:

West of Topanga Cyn Blvd: 

Tract 34108--------------------------------58 Units 

Tract 44334-------------------------------202 Units 

Tract 44327--------------------------------33 Lots 

Tract 44335--------------------------------20 Units 

Tract 33622--------------------------------18 Lots 

Tract 42353--------------------------------57 Lots 

Tract 53235--------------------------------65 Units 

Non-Tract Property-----------------------10 Lots 

Subtotal------------------------------------463 Units/Lots 

NOTE: Any future subdivision in these offsite properties is subject to provide an updated sewer area 

study.

East of Topanga Cyn Blvd: 

Area 11--------------------17 Lots 
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Area 12, 15 & Sheriff --32 Lots [Twin Lakes, Sheriff (Office 1200sf  = .0009 cfs -see calc)] 

Subtotal-------------------49 Lots 

TOTAL Unit/Lot count = 463 + 49 = 512 Units/Lots 

The revised flow to Outlet No. 1 for County of Los Angeles Standard is: 

Q = .0012 cfs (peak) x 512 units/lots = 0.61 cfs (peak) 

The revised flow to Outlet No. 1 for City of Los Angeles Standard is: 

Q = 4 persons/lot x 512 lots x 90gpcd x 1.5472x10-6 cfs/gpd  = 0.285 cfs (ave) 

  0.285 cfs x 2.5 (peak factor) + Sheriff = 0.71 cfs (peak) 

Sewer Pipe Capacity Analysis for Tract No 53138 Outlet Point No. 2 
Sewage flows were calculated per County Standard using flow coefficient of   0.0012 cfs/unit or lot 

per direction from the County Engineers.   

The tabulated comparisons between the County and City methodologies are as follows: 

Q = 0.63 cfs…………………….County Standard 

Q = 0.73 cfs…………………….City Standard 

The preceding tabulation shows that at Outlet Point No. 2, the city standard has a higher value than 

the county standard. Since analysis downstream of these outlet points were done using the City 

standard, therefore the existing sewer systems are adequate provided that the recommendations in the 

City of Los Angeles approved Sewer Area Study are implemented. 

This study takes into consideration 40 acres of undeveloped land directly to the North of said project 

in A-2-2 zoning equaling 20 potential lots.  The Santa Monica Mountains Conservancy (SMMC) 

owns a 10’ strip immediately to the north of the entire project boundary and over half of another 40 

acres directly west of the previously mentioned 40-acres.. The ≤20 acres north of this line that is 

owned by private owners is included per zoning (A-2-2, 10 lots) in the event that this area is allowed 

to be developed in the future.  
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Area 1 includes the potential 10 offsite lots mentioned above, and Area 4 includes the 20 potential 

offsite lots mentioned above. All “Not A Part” (NAP) potential lots (per VTTM 53138) within the 

tract were included in this study and added to their respective areas.  Area 8 includes one offsite lot 

that was included in the flow calculations (see Exhibit 1).   

 

This Sewer Area Study also includes sewage discharge from the Twin Lakes Community as shown 

on the enclosed map (see Exhibit 1). 

 

Areas upstream of Connection Point 2: 

Area 1----------------------------24 Lots (14 + 10 Offsite per zoning) 

Area 2----------------------------18 Lots 

Area 3----------------------------31 Lots 

Area 4----------------------------55 Lots (35 + 20 Offsite per zoning) 

Area 5----------------------------94 Lots 

Area 6----------------------------28 Lots 

Area 7----------------------------23 Lots + Rec Ctr (Auditorium 60 cap = .001cfs -see calc.) 

Area 8----------------------------59 Lots (58 + 1 Offsite) 

Area 9-----------------------------4 Lots 

Area 10----------------------------2 Lots 

Area 13--------------------------157 Lots (130 + 27 per zoning) 

Area 14---------------------------31 Lots 

TOTAL Unit/Lot count = 526 Units/Lots + Rec Ctr 

 

The revised flow to Outlet No. 2 for County of Los Angeles Standard is: 

  Q = .0012 cfs (peak) x 526 units/lots + Rec Ctr = 0.63 cfs (peak) 

 

The revised flow to Outlet No. 2 for City of Los Angeles Standard is: 

  Q = 4 persons/lot x 526 lots x 90gpcd x 1.5472x10-6 cfs/gpd  = 0.293 cfs (ave) 

     0.293 cfs x 2.5 (peak factor) + Rec Ctr = 0.73 cfs (peak) 
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III. EXISTING SEWER SYSTEM DESCRIPTION 
See attached LA City Sewer Area Study.  

 

IV. CONCLUSION 
Subsequent capacity calculations of pipes downstream showed the existing system is adequate to 

handle the additional flows.  

 

In regards to the outlet approval, a letter dated June 18, 2015 from Mr. Ali Poosti, Division 

Manager, Wastewater Engineering Services Division, LA Sanitation states that there is sufficient 

capacity for the City of Los Angeles to accept the flows of this project with the construction of 

an 8-inch sewer along Canoga Avenue from Candice Pl to Celtic St. (See Exhibit 8).  
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SEWER AREA STUDY FLOW CALCULATIONS 

TRACT 53138 
FLOW COEFFICIENT = 0.0012 CFS/UNIT OR LOT 

 

AREA 1 : 24 LOTS (14 + 10 OFFSITE) ON SCHINDLER WAY @ SULLIVAN WAY 

 Q1 = 0.0012 X 24 = 0.0288 CFS 

 8” PIPE @ 5.0% SLOPE, MAX DISCHARGE = 2.71 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 1.355 CFS, 1.355 > 0.0288  OK  

 

AREA 1-2 : 42 LOTS ON SULLIVAN WAY (WORST CASE) 

 Q1-2 = 0.0012 X 42 = 0.0504 CFS 

 8” PIPE @ 0.4% SLOPE, MAX DISCHARGE = 0.76 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 0.38 CFS, 0.38 > 0.0504  OK  

 

AREA 1-3 : 75 LOTS ON SULLIVAN WAY @ BULLFINCH (WORST CASE) 

 Q1-3 = Q1-2+Q3 = 0.0504+(0.0012 X 31) = 0.0876 CFS 

 8” PIPE @ 0.4% SLOPE, MAX DISCHARGE = 0.76 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 0.38 CFS, 0.38 > 0.0876  OK  

 

AREA 4 : 55 LOTS ON SULLIVAN WAY (WORST CASE) 

 Q4 = 0.0012 X 55 = 0.066 CFS 

 8” PIPE @ 7.0% SLOPE, MAX DISCHARGE = 3.25 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 1.63 CFS, 1.63 > 0.066  OK  

 

AREA 5 : 94 LOTS ON KOENIG WAY @ BULLFINCH (WORST CASE) 

 Q5 = 0.0012 X 94 = 0.1128 CFS 

 8” PIPE @ 5.0% SLOPE, MAX DISCHARGE = 1.82 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 0.91 CFS, 0.91 > 0.1128  OK  
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AREA 1-6 : 250 LOTS ON BULLFINCH @ POEMA (WORST CASE) 

 Q1-6 = Q1-3 + Q4 +Q5+ Q6= 0.0876+0.066+0.1128+(0.0012 X 28) = 0.300 CFS 

 8” PIPE @ 3.0% SLOPE, MAX DISCHARGE = 2.13 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 1.07 CFS , 1.07 > 0.300  OK  

 

AREA 1-7 : 273 LOTS + REC CTR ON TRAIL TO CANOGA (WORST CASE) 

REC CTR = 60 SEAT AUDITORIUM X 5G/SEAT X 2.5 PEAK /646272 

CONVERSION = 0.001 CFS  

 Q1-7 = Q1-6+ Q7 + Rec Ctr = 0.300 + (0.0012 X 23) + 0.001 = 0.3286 CFS 

 8” PIPE @ 0.6% SLOPE, MAX DISCHARGE = 0.95 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 0.48 CFS , 0.48 > 0.3286  OK  

 

AREA 8 : 58 LOTS + 1 OFFSITE ON CANOGA (WORST CASE) 

 Q8 = 0.0012 X 59 = 0.0708 CFS 

 8” PIPE @ 5.0% SLOPE, MAX DISCHARGE = 2.75 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 1.38 CFS , 1.38 > 0.0708  OK  

 

AREA 9 : 4 LOTS ON POEMA PL @ CANOGA (WORST CASE) 

 Q9 = 0.0012 X 4 = 0.0048 CFS 

 8” PIPE @ 3.0% SLOPE, MAX DISCHARGE = 2.13 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 1.07 CFS , 1.07 > 0.0048  OK  

 

AREA 8-10 : 65 LOTS ON CANOGA (WORST CASE) 

 Q8-10 =Q8+Q9+Q10= 0.0708+0.0048+(0.0012 X 2) = 0.0780 CFS 

 8” PIPE @ 6.0% SLOPE, MAX DISCHARGE = 2.75 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 1.38 CFS , 1.38 > 0.0780  OK  

 

AREA 1-10, 14 : 369 LOTS ON POEMA PL @ CANOGA (WORST CASE) 

 Q1-10,14 = Q1-7+Q8-10+Q14 = 0.3286+0.0780+(31 X 0.0012) = 0.4438 CFS 

 8” PIPE @ 0.76% SLOPE, MAX DISCHARGE = 1.05 CFS (SEE CALC PRINTOUT) 

 ½ FLOW ALLOWED = 0.525 CFS , 0.525 > 0.4438  OK  
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AREA 13 : 130 LOTS + 22 PER ZONING IN TWIN LAKES @ CANOGA (WORST CASE) 

431971 SF OF WHICH 348982=A-1-1 (8.0 LOTS), 82989=R-1-6000 (13.8 LOTS) 

Q13 = 0.0012 X 152 = 0.1824 CFS 

8” PIPE @ 0.4% SLOPE, MAX DISCHARGE = 0.77 CFS (SEE CALC PRINTOUT) 

½ FLOW ALLOWED = 0.39 CFS , 0.39 > 0.1824  OK  

ALL CONNECTION POINT 2 (WORST CASE) 

Q1-10,14 + Q13 = 0.4438 + 0.1824 = 0.6262 CFS 

8” PIPE @ 5.0% SLOPE, MAX DISCHARGE = 2.75 CFS (SEE CALC PRINTOUT) 

½ FLOW ALLOWED = 1.38 CFS , 1.38 > 0.6262  OK  

AREA 11 : 17 LOTS ON JOHNSON WAY @ POEMA PL (WORST CASE) 

Q11 = 0.0012 X 17 = 0.0204 CFS 

8” PIPE @ 2.4% SLOPE, MAX DISCHARGE = 1.90 CFS (SEE CALC PRINTOUT) 

½ FLOW ALLOWED = 0.95 CFS , 0.95 > 0.0204  OK  

AREA 11-12,15 : 46 + SHERIFF ON POEMA PL @ TOPANGA (WORST CASE) 

AREA 15 = 18 LOTS AND SHERIFF (1200 SF OFFICE X 200GPD/1000SF X 2.5 

PEAK/646272 CONVERSION TO CFS = .0009CFS) 

Q11-12,15 = Q11 + Q12,15 = 0.0204 + [(0.0012 X 11) + (0.0012 X 18) + 0.0009 SHERIFF] = 

0.0561 CFS 

8” PIPE @ 0.4% SLOPE, MAX DISCHARGE = 0.77 CFS (SEE CALC PRINTOUT) 

½ FLOW ALLOWED = 0.39 CFS , 0.39 > 0.0561  OK  

ALL CONNECTION POINT 1 @ EX. MH 1 TO EX. CITY ON TOPANGA (WORST CASE) 

OFFSITE 463 UNITS + Q11-12,15 = (463 X 0.0012) + 0.0561 = 0.61 CFS 

12” PIPE @ 1.68% SLOPE, MAX DISCHARGE = 4.81 CFS (SEE CALC

PRINTOUT) ½ FLOW ALLOWED = 2.41 CFS , 2.41 > 0. 61  OK
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 Worksheet for Area 1: 24 Units (Incl 10 Offsite) on Schindler @Sullivan 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.05000 ft/ft 
Diameter 0.67 ft 

Discharge 0.03 ft³/s 

Results 

Normal Depth 0.06 ft 
Flow Area 0.01 ft² 
Wetted Perimeter 0.39 ft 
Hydraulic Radius 0.04 ft 
Top Width 0.37 ft 
Critical Depth 0.08 ft 
Percent Full 8.5 % 
Critical Slope 0.01294 ft/ft 
Velocity 2.01 ft/s 
Velocity Head 0.06 ft 
Specific Energy 0.12 ft 

Froude Number 1.81 
Maximum Discharge 2.71 ft³/s 
Discharge Full 2.48 ft³/s 
Slope Full 0.00002 ft/ft 

Flow Type SuperCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 8.49 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/8/2015 2:18:53 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 1&2: 42 Lots on Sullivan (worst case) 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.00400 ft/ft 
Diameter 0.67 ft 

Discharge 0.05 ft³/s 

Results 

Normal Depth 0.13 ft 
Flow Area 0.05 ft² 
Wetted Perimeter 0.61 ft 
Hydraulic Radius 0.08 ft 
Top Width 0.53 ft 
Critical Depth 0.10 ft 
Percent Full 19.2 % 
Critical Slope 0.01106 ft/ft 
Velocity 1.07 ft/s 
Velocity Head 0.02 ft 
Specific Energy 0.15 ft 

Froude Number 0.63 
Maximum Discharge 0.76 ft³/s 
Discharge Full 0.70 ft³/s 
Slope Full 0.00004 ft/ft 

Flow Type SubCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 19.22 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/8/2015 2:19:44 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 1-3: 73 Lots on Sullivan @Bullfinch 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.00400 ft/ft 
Diameter 0.67 ft 

Discharge 0.09 ft³/s 

Results 

Normal Depth 0.17 ft 
Flow Area 0.07 ft² 
Wetted Perimeter 0.70 ft 
Hydraulic Radius 0.10 ft 
Top Width 0.58 ft 
Critical Depth 0.13 ft 
Percent Full 24.7 % 
Critical Slope 0.00955 ft/ft 
Velocity 1.29 ft/s 
Velocity Head 0.03 ft 
Specific Energy 0.19 ft 

Froude Number 0.67 
Maximum Discharge 0.77 ft³/s 
Discharge Full 0.71 ft³/s 
Slope Full 0.00009 ft/ft 

Flow Type SubCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 24.68 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/8/2015 2:20:28 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 

  



14 
 

Worksheet for Area 4: 35 Lots, & 20 Offsite on Bullfinch 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.07000 ft/ft 
Diameter 0.67 ft 

Discharge 0.07 ft³/s 

Results 

Normal Depth 0.08 ft 
Flow Area 0.02 ft² 
Wetted Perimeter 0.46 ft 
Hydraulic Radius 0.05 ft 
Top Width 0.42 ft 
Critical Depth 0.12 ft 
Percent Full 11.3 % 
Critical Slope 0.01031 ft/ft 
Velocity 3.00 ft/s 
Velocity Head 0.14 ft 
Specific Energy 0.22 ft 

Froude Number 2.33 
Maximum Discharge 3.25 ft³/s 
Discharge Full 2.97 ft³/s 
Slope Full 0.00006 ft/ft 

Flow Type SuperCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 11.31 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/16/2015 2:38:42 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 5: 94 Lots on Koenig @Bullfinch 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.02200 ft/ft 
Diameter 0.67 ft 

Discharge 0.11 ft³/s 

Results 

Normal Depth 0.12 ft 
Flow Area 0.05 ft² 
Wetted Perimeter 0.60 ft 
Hydraulic Radius 0.08 ft 
Top Width 0.52 ft 
Critical Depth 0.15 ft 
Percent Full 18.6 % 
Critical Slope 0.00920 ft/ft 
Velocity 2.49 ft/s 
Velocity Head 0.10 ft 
Specific Energy 0.22 ft 

Froude Number 1.49 
Maximum Discharge 1.82 ft³/s 
Discharge Full 1.67 ft³/s 
Slope Full 0.00013 ft/ft 

Flow Type SuperCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 18.61 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/8/2015 2:21:43 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 1-6: 240 Lots on Bullfinch @Poema 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.03000 ft/ft 
Diameter 0.67 ft 

Discharge 0.30 ft³/s 

Results 

Normal Depth 0.18 ft 
Flow Area 0.08 ft² 
Wetted Perimeter 0.74 ft 
Hydraulic Radius 0.11 ft 
Top Width 0.60 ft 
Critical Depth 0.25 ft 
Percent Full 27.4 % 
Critical Slope 0.00821 ft/ft 
Velocity 3.83 ft/s 
Velocity Head 0.23 ft 
Specific Energy 0.41 ft 

Froude Number 1.86 
Maximum Discharge 2.13 ft³/s 
Discharge Full 1.95 ft³/s 
Slope Full 0.00076 ft/ft 

Flow Type SuperCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 27.39 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/16/2015 2:42:25 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 1-7: 273 Lots & Rec onTrail @Canoga (worst) 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.00600 ft/ft 
Diameter 0.67 ft 

Discharge 0.33 ft³/s 

Results 

Normal Depth 0.29 ft 
Flow Area 0.14 ft² 
Wetted Perimeter 0.96 ft 
Hydraulic Radius 0.15 ft 
Top Width 0.66 ft 
Critical Depth 0.27 ft 
Percent Full 43.0 % 
Critical Slope 0.00818 ft/ft 
Velocity 2.27 ft/s 
Velocity Head 0.08 ft 
Specific Energy 0.37 ft 

Froude Number 0.86 
Maximum Discharge 0.95 ft³/s 
Discharge Full 0.87 ft³/s 
Slope Full 0.00090 ft/ft 

Flow Type SubCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 42.95 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/16/2015 2:46:23 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 8: 58 Lots & 1 Offsite on Canoga @Poema 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.05000 ft/ft 
Diameter 0.67 ft 

Discharge 0.07 ft³/s 

Results 

Normal Depth 0.08 ft 
Flow Area 0.03 ft² 
Wetted Perimeter 0.48 ft 
Hydraulic Radius 0.05 ft 
Top Width 0.44 ft 
Critical Depth 0.12 ft 
Percent Full 12.5 % 
Critical Slope 0.01007 ft/ft 
Velocity 2.77 ft/s 
Velocity Head 0.12 ft 
Specific Energy 0.20 ft 

Froude Number 2.04 
Maximum Discharge 2.75 ft³/s 
Discharge Full 2.51 ft³/s 
Slope Full 0.00007 ft/ft 

Flow Type SuperCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 12.54 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/8/2015 3:30:40 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 9: 4 Lots on Poema @Canoga 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.03000 ft/ft 
Diameter 0.67 ft 

Discharge 0.00 ft³/s 

Results 

Normal Depth 0.03 ft 
Flow Area 0.01 ft² 
Wetted Perimeter 0.28 ft 
Hydraulic Radius 0.02 ft 
Top Width 0.27 ft 
Critical Depth 0.03 ft 
Percent Full 4.4 % 
Critical Slope 0.02388 ft/ft 
Velocity 0.89 ft/s 
Velocity Head 0.01 ft 
Specific Energy 0.04 ft 

Froude Number 1.12 
Maximum Discharge 2.13 ft³/s 
Discharge Full 1.95 ft³/s 
Slope Full 0.00000 ft/ft 

Flow Type SuperCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 4.37 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/8/2015 3:32:49 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 8-10: 65 Lots on Canoga 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.06000 ft/ft 
Diameter 0.67 ft 

Discharge 0.08 ft³/s 

Results 

Normal Depth 0.08 ft 
Flow Area 0.03 ft² 
Wetted Perimeter 0.49 ft 
Hydraulic Radius 0.05 ft 
Top Width 0.44 ft 
Critical Depth 0.13 ft 
Percent Full 12.6 % 
Critical Slope 0.01001 ft/ft 
Velocity 3.04 ft/s 
Velocity Head 0.14 ft 
Specific Energy 0.23 ft 

Froude Number 2.23 
Maximum Discharge 3.01 ft³/s 
Discharge Full 2.75 ft³/s 
Slope Full 0.00008 ft/ft 

Flow Type SuperCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 12.57 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/9/2015 1:11:22 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 1-10, 14: Area 1-10 & 31 Lots on Canoga Ave 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.00760 ft/ft 
Diameter 0.67 ft 

Discharge 0.44 ft³/s 

Results 

Normal Depth 0.32 ft 
Flow Area 0.16 ft² 
Wetted Perimeter 1.02 ft 
Hydraulic Radius 0.16 ft 
Top Width 0.67 ft 
Critical Depth 0.31 ft 
Percent Full 47.7 % 
Critical Slope 0.00823 ft/ft 
Velocity 2.70 ft/s 
Velocity Head 0.11 ft 
Specific Energy 0.43 ft 

Froude Number 0.96 
Maximum Discharge 1.05 ft³/s 
Discharge Full 0.96 ft³/s 
Slope Full 0.00164 ft/ft 

Flow Type SubCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 47.75 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

12/17/2015 8:54:12 AM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Area 13: 130 Ex. Lots & 22 Lot per Zoning (worst) 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.00600 ft/ft 
Diameter 0.67 ft 

Discharge 0.18 ft³/s 

Results 

Normal Depth 0.21 ft 
Flow Area 0.10 ft² 
Wetted Perimeter 0.80 ft 
Hydraulic Radius 0.12 ft 
Top Width 0.62 ft 
Critical Depth 0.20 ft 
Percent Full 31.9 % 
Critical Slope 0.00854 ft/ft 
Velocity 1.89 ft/s 
Velocity Head 0.06 ft 
Specific Energy 0.27 ft 

Froude Number 0.85 
Maximum Discharge 0.95 ft³/s 
Discharge Full 0.87 ft³/s 
Slope Full 0.00030 ft/ft 

Flow Type SubCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 31.85 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

12/17/2015 8:56:55 AM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Worksheet for Connection Point 2: All upstream to Ex MH 

Project Description 

Friction Method Kutter Formula 
Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.013 
Channel Slope 0.05000 ft/ft 
Diameter 0.67 ft 

Discharge 0.63 ft³/s 

Results 

Normal Depth 0.23 ft 
Flow Area 0.11 ft² 
Wetted Perimeter 0.84 ft 
Hydraulic Radius 0.13 ft 
Top Width 0.64 ft 
Critical Depth 0.37 ft 
Percent Full 34.6 % 
Critical Slope 0.00870 ft/ft 
Velocity 5.77 ft/s 
Velocity Head 0.52 ft 
Specific Energy 0.75 ft 

Froude Number 2.47 
Maximum Discharge 2.75 ft³/s 
Discharge Full 2.51 ft³/s 
Slope Full 0.00315 ft/ft 

Flow Type SuperCritical 

GVF Input Data 

Downstream Depth 0.00 ft 
Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 
Profile Description 

Profile Headloss 0.00 ft 
Average End Depth Over Rise 0.00 % 
Normal Depth Over Rise 34.65 % 
Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

7/16/2015 2:54:26 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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 Worksheet for Area 11: 17 Lots on Johnson @Poema 

 Project Description 

 Friction Method Kutter Formula 
 Solve For Normal Depth 

 Input Data 

 Roughness Coefficient 0.013 
 Channel Slope 0.02400 ft/ft 
 Diameter 0.67 ft 

 Discharge 0.02 ft³/s 

 Results 

 Normal Depth 0.06 ft 
 Flow Area 0.01 ft² 
 Wetted Perimeter 0.40 ft 
 Hydraulic Radius 0.04 ft 
 Top Width 0.37 ft 
 Critical Depth 0.06 ft 
 Percent Full 8.5 % 
 Critical Slope 0.01422 ft/ft 
 Velocity 1.40 ft/s 
 Velocity Head 0.03 ft 
 Specific Energy 0.09 ft 

 Froude Number 1.26 
 Maximum Discharge 1.90 ft³/s 
 Discharge Full 1.74 ft³/s 
 Slope Full 0.00001 ft/ft 

 Flow Type SuperCritical 

 GVF Input Data 

 Downstream Depth 0.00 ft 
 Length 0.00 ft 

 Number Of Steps 0 

 GVF Output Data 

 Upstream Depth 0.00 ft 
 Profile Description   

 Profile Headloss 0.00 ft 
 Average End Depth Over Rise 0.00 % 
 Normal Depth Over Rise 8.53 % 
 Downstream Velocity Infinity ft/s 

 Bentley Systems, Inc.  Haestad Methods Solution Center 
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Worksheet for Area 11-12, 15 & Sheriff: 47 Lots @ Ex. MH on Topanga 

 Project Description 

 Friction Method Kutter Formula 
 Solve For Normal Depth 

 Input Data 

 Roughness Coefficient 0.013 
 Channel Slope 0.00400 ft/ft 
 Diameter 0.67 ft 

 Discharge 0.06 ft³/s 

 Results 

 Normal Depth 0.13 ft 
 Flow Area 0.05 ft² 
 Wetted Perimeter 0.62 ft 
 Hydraulic Radius 0.08 ft 
 Top Width 0.54 ft 
 Critical Depth 0.11 ft 
 Percent Full 20.0 % 
 Critical Slope 0.01072 ft/ft 
 Velocity 1.11 ft/s 
 Velocity Head 0.02 ft 
 Specific Energy 0.15 ft 

 Froude Number 0.64 
 Maximum Discharge 0.77 ft³/s 
 Discharge Full 0.71 ft³/s 
 Slope Full 0.00005 ft/ft 

 Flow Type SubCritical 

 GVF Input Data 

 Downstream Depth 0.00 ft 
 Length 0.00 ft 

 Number Of Steps 0 

 GVF Output Data 

 Upstream Depth 0.00 ft 
 Profile Description   

 Profile Headloss 0.00 ft 
 Average End Depth Over Rise 0.00 % 
 Normal Depth Over Rise 20.05 % 
 Downstream Velocity Infinity ft/s 
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 Worksheet for Connection Pt 1: All upstream to Ex. MH on Topanga 

 Project Description 

 Friction Method Kutter Formula 
 Solve For Normal Depth 

 Input Data 

 Roughness Coefficient 0.013 
 Channel Slope 0.01680 ft/ft 
 Diameter 0.83 ft 

 Discharge 0.57 ft³/s 

 Results 

 Normal Depth 0.27 ft 
 Flow Area 0.15 ft² 
 Wetted Perimeter 1.00 ft 
 Hydraulic Radius 0.15 ft 
 Top Width 0.77 ft 
 Critical Depth 0.33 ft 
 Percent Full 32.1 % 
 Critical Slope 0.00719 ft/ft 
 Velocity 3.78 ft/s 
 Velocity Head 0.22 ft 
 Specific Energy 0.49 ft 

 Froude Number 1.51 
 Maximum Discharge 2.88 ft³/s 
 Discharge Full 2.64 ft³/s 
 Slope Full 0.00081 ft/ft 

 Flow Type SuperCritical 

 GVF Input Data 

 Downstream Depth 0.00 ft 
 Length 0.00 ft 

 Number Of Steps 0 

 GVF Output Data 

 Upstream Depth 0.00 ft 
 Profile Description   

 Profile Headloss 0.00 ft 
 Average End Depth Over Rise 0.00 % 
 Normal Depth Over Rise 32.10 % 
 Downstream Velocity Infinity ft/s 
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 Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]  
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Worksheet for OFFSITE Canoga (worst) 

 Project Description 

 Friction Method Kutter Formula 
 Solve For Normal Depth 

 Input Data 

 Roughness Coefficient 0.013 
 Channel Slope 0.05000 ft/ft 
 Diameter 0.67 ft 
 Discharge 0.63 ft³/s 

 Results 

 Normal Depth 0.23 ft 
 Flow Area 0.11 ft² 
 Wetted Perimeter 0.84 ft 
 Hydraulic Radius 0.13 ft 
 Top Width 0.64 ft 
 Critical Depth 0.37 ft 
 Percent Full 34.9 % 
 Critical Slope 0.00876 ft/ft 
 Velocity 5.78 ft/s 
 Velocity Head 0.52 ft 
 Specific Energy 0.75 ft 
 Froude Number 2.46 
 Maximum Discharge 2.70 ft³/s 
 Discharge Full 2.47 ft³/s 
 Slope Full 0.00325 ft/ft 
 Flow Type SuperCritical 

 GVF Input Data 

 Downstream Depth 0.00 ft 
 Length 0.00 ft 
 Number Of Steps 0 

 GVF Output Data 

 Upstream Depth 0.00 ft 
 Profile Description 
 Profile Headloss 0.00 ft 
 Average End Depth Over Rise 0.00 % 
 Normal Depth Over Rise 34.93 % 
 Downstream Velocity Infinity ft/s 

Bentley Systems, Inc.  Haestad Methods Solution Center 
Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 

 7/23/2015 1:04:17 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 



 Worksheet for OFFSITE Topanga (worst) Ex. MH 1 to Ex. LA City Sewer 

 Project Description 

 Friction Method Kutter Formula 
 Solve For Normal Depth 

 Input Data 

 Roughness Coefficient 0.013 
 Channel Slope 0.01680 ft/ft 
 Diameter 1.00 ft 
 Discharge 0.61 ft³/s 

 Results 

 Normal Depth 0.26 ft 
 Flow Area 0.16 ft² 
 Wetted Perimeter 1.07 ft 
 Hydraulic Radius 0.15 ft 
 Top Width 0.88 ft 
 Critical Depth 0.32 ft 
 Percent Full 25.8 % 
 Critical Slope 0.00658 ft/ft 
 Velocity 3.80 ft/s 
 Velocity Head 0.22 ft 
 Specific Energy 0.48 ft 
 Froude Number 1.56 
 Maximum Discharge 4.81 ft³/s 
 Discharge Full 4.42 ft³/s 
 Slope Full 0.00035 ft/ft 
 Flow Type SuperCritical 

 GVF Input Data 

 Downstream Depth 0.00 ft 
 Length 0.00 ft 
 Number Of Steps 0 

 GVF Output Data 

 Upstream Depth 0.00 ft 
 Profile Description   
 Profile Headloss 0.00 ft 
 Average End Depth Over Rise 0.00 % 
 Normal Depth Over Rise 25.82 % 
 Downstream Velocity Infinity ft/s 

 Bentley Systems, Inc.  Haestad Methods Solution Center 
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