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1. Introduction

1.1 PURPOSE

This report presents the results of a Water Pipeline and Water Tank Safety Hazard Assessment prepared for
the proposed Nakase Elementary School. This assessment evaluates the potential risk of flooding at the
school site from large volume (= 12 inches in diameter) water pipelines and from two existing water storage

tanks located approximately 1,250 feet and 1,530 northwest of the project site.

1.2 SCHOOL SITE LOCATION

Toll Brother (the project developer) is working to gain approval for construction of an elementary school on
10-acres of the 120.83-acre Nakase Property Area Plan located at 20621 Lake Forest Drive, Lake Forest,
California. The project developer will dedicate the elementary school site to the Saddleback Valley Unified
School District (SVUSD) following the City of Lake Forest certification of the Nakase Property Area Plan
Final Environmental Impact Report, general plan amendment, zone change, development agreement, and
subject to SVUSD’s environmental review and approval of the school site, California Department of
Education’s (CDE) final approval, as well as completion and approval of grading and infrastructure plans.
The school site would accommodate up to 1,000 students from kindergarten through sixth grade. The
Nakase Property Area Plan is bounded by Bake Parkway to the northwest, nursery operations and
commercial/office buildings to the southwest, Serrano Creck to the southeast, and Rancho Parkway to the
northeast. The proposed elementary school and play fields and active use areas (project site) are in the
northeast corner of the Nakase Nursery site. Figure 1 shows the school site location, water pipeline locations
within 1,500 feet of the site, and the two existing water tanks.

1.3 REGULATORY REQUIREMENTS

Under Education Code Section 17251, the California Department of Education (CDE) has authority to
approve the acquisition of school sites. The District must obtain CDE approval for sites to receive state
funds under the state’s School Facilities Program administered by the State Allocation Board. CDE standards
and regulations for this process are presented in California Code of Regulations, Title 5, Sections 14010,
14011, and 14012. Information on assessing safety hazard related to water storage tanks is discussed in
Section 14010 (h):

The site shall not be located near an above-ground water or fuel storage tank or within 1,500 feet of the easement

of an above-ground or underground pipeline that can pose a safety hazard as determined by a risk analysis study,

conducted by a competent professional, which may include certification from a local public utility commission.

No high pressure natural gas pipelines or hazardous liquid pipelines were identified within 1,500 feet of the
project site (National Pipeline Mapping System, 2019). The CDE’s School Site Selection and Approval Guide

also contain provisions for evaluating high-pressure water pipelines:
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To ensure the protection of students, faculty, and school property if the proposed school site is within 1,500 feet
of the easement of an aboveground or underground pipeline that can pose a safety hazard, the school district
should obtain the following information from the pipeline owner and operator:

W Dipeline alignment, size, type of pipe, depth of cover

B Operating water pressures in pipelines near the proposed school site
B Estimated volume of water that might be released from the pipeline shonld a rupture occur on the site
u

Omwner’s assessment of the structural condition of the pipeline.

1.4 REPORT OBJECTIVES

To meet the requirements of CCR Title 5 Sections 14010 (d) and (h) and CDE’ policy on pipelines, this
report is designed to meet the following objectives:

m  Identify all high pressure/large volume water pipelines within 1,500 feet of the proposed school site and
evaluate the potential for flooding

®  Identify all nearby large volume water tanks that have the potential for releases to impact the school site
and evaluate the potential for flooding

Where appropriate, identify and develop mitigation measures to reduce flooding impacts to acceptable
levels.

1.5 ASSESSMENT METHODOLOGY

The CDE also has developed risk analysis procedures for evaluating flooding associated with releases from
large diameter water pipelines, as described in CDE’s Guidance Protocol for School Site Pipeline Risk Analysis
(CDE, 2007). A safety issue associated with large diameter water pipelines is the potential for flooding. Also,
releases from underground water pipelines can cause subterranean erosion of saturated soil, leading to
subsidence or formation of a sinkhole. The most likely cause of failure is a large magnitude earthquake and
associated strong ground shaking. Although no specific criteria have been established by the CDE as a
threshold of significance for flooding at a school site, a water depth of 12 inches or greater is a trigger that
could warrant further evaluation (CDE, 2007).

The CDE has not yet developed a protocol for evaluating safety hazards associated with releases from water
storage tanks or reservoirs. Therefore, the procedures described in CDE’s Guidance Protocol for School Site
Pipeline Risk Analysis were used to evaluate flooding associated with releases from the water storage tanks
(CDE, 2007). A potential safety issue associated with the siting of a new school down-gradient from a dam,
reservoir, or water storage tank is the potential for flood inundation of the school site due to failure of these
structures. The most probable cause of failure is a large magnitude earthquake and associated strong ground
shaking, which can cause structural damage and a release of impounded water. The analysis will evaluate the
potential for flooding and estimated depth of water at the school site if the identified tanks were to
catastrophically fail.
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2. Hazard Assessment

21

PIPELINE IDENTIFICATION

Based on plans provided from the Irvine Ranch Water District (IRWD), there are 16 high volume (>12 inch
diameter) water pipelines within 1,500 feet of the project site. The pipeline locations are shown on Figure 1

and summarized in Table 1.

There are two additional water pipelines within the 1,500-foot radius. There is a 12-inch water pipeline that

originates at the IRWD reclaimed water tank and connects to the 12-inch reclaimed water main along Rancho

Parkway South. In addition, there is an 18-inch overflow pipeline from the IRWD potable water tank that

discharges into a drainage area south of the tank. These additional water pipelines are discussed in further
detail in Sections 2.2 and 3.2.

Table 1 Water Pipelines

Pipeline

Diameter Pipeline Location Material of Construction Type
24-inch Bake Parkway Cergggttel\élczginrtgrgd & Domestic Main
18-inch | Bake Parkway, west of Rancho Parkway South Polyvinyl Chloride (PVC) Domestic Main
16-inch Bake Parkway, between Rancho Parkway South and Rancho Parkway PvC Domestic Main
12-inch Bake Parkway, between Rancho Parkway South and Rancho Parkway PvC Domestic Main
12-inch | Orchard Road PvC Domestic Main
18-inch | Rancho Parkway South PvC Domestic Main
16-inch | Rancho Parkway South PvC Domestic Main
16-inch Rancho Parkway PVC Domestic Main
12-inch Rancho Parkway PVC Domestic Main
12-inch Lake Forest Drive PvC Domestic Main
12-inch | Towne Centre Drive PvC Domestic Main
12-inch Bake Parkway PVC Recycled Water
12-inch | Orchard Road PVC Recycled Water
12-inch | Rancho Parkway South PvC Recycled Water
12-inch Rancho Parkway PVC Recycled Water
12-inch Lake Forest Drive PVC Recycled Water

June 2019
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2.2 WATER TANK LOCATION AND OPERATIONAL DATA

The IRWD owns and operates two 7.8-million-gallon aboveground water storage tanks located approximately
1,250 feet and 1,530 feet northwest of the proposed school site. The tank locations and school site are shown
on Figure 1. These tanks provide potable water and recycled water to IRWD customers within Central
Orange County. Water tank information was provided by Mr. Eric Akiyoshi, P.E., Principal Engineer (IRWD,
2019). Agency correspondence is provided in Appendix A.

The Lake Forest Zone “II” West Reservoir storage tank was installed in 1978 and is constructed of welded
steel with a diameter of 200 feet and a height of 35 feet. The Zone “II” West Reservoir tank stores domestic
water with a maximum high water level of 33 feet (IRWD, 2019). The Lake Forest Zone “B” West Reservoir
storage tank is approximately 80 feet southeast of the Zone “II” West Reservoir tank. The Zone “B” West
Reservoir storage tank was installed in 1984 and is also constructed of welded steel with a diameter of 200
feet and a height of 35 feet. The Zone “B” West Reservoir tank stores recycled water with a maximum high
water level of 33 feet IRWD, 2019).

The IRWD have owned and operated the tanks since January 2001. The tanks are inspected weekly by on-site
personnel and are monitored continuously with automated supervisory control and data acquisition (SCADA)
computer system. Additionally, the tanks are inspected approximately every 2 years via underwater camera
and SCUBA inspections. The IRWD reports the tanks have not had any leaks during the time IRWD has
owned the tanks (i.e., since 2001), and there is no reported history of leakage prior to IRWD’s acquisition of
the tanks (IRWD, 2019).

The inlet/outlet piping to the Zone “II” West Reservoir tank is 24 inches in diameter. The inlet/outlet piping
to the Zone “B” West Reservoir tank is 12 inches in diameter and has a flexible pipe coupling to resist the
stress produced by ground motion from large earthquakes. Therefore, the worst-case catastrophic release
scenario for this analysis is assumed to be a break in the tank’s inlet/outlet pipe during a maximum credible
earthquake as a result of differential movement. This would result in a 24-inch diameter hole where the
inlet/outlet piping connects to the side of the Zone “II” West Reservoir tank and a 12-inch diameter hole
where the inlet or outlet piping connects to the side of the Zone “B” West Reservoir tank. It is assumed that
a break in the inlet/outlet connection to the tank would result in the release of the entire contents of the tank

and the tank would be at its maximum volume.

2.3 LAND USE AND TERRAIN

Although a nursery currently exists on the property, the proposed school will not be in operation
concurrently with the nursery. The current plans call for mainly residential land uses to be constructed around
the future school. Commercial uses are located north of Bake Parkway and east of Rancho Parkway. The
project site terrain is relatively flat with a gradual slope toward the southwest although the area to the north is
relatively hilly.

The Zone “B” West Reservoir tank facility is bermed on the south, west, and ecast sides, with an access
driveway to the tank facilities, east of the Zone “II” West Reservoir tank. The tanks are situated atop an
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elevated knoll, as shown in the topographic map in Appendix B. According to the tank as-built drawings
provided in Appendix B, the bermed areas along the south side of the tanks range from 5 to 20 feet above
the tank ground level. If a release were to occur at the tank facility, the water would drain to the east towards
the access driveway and towards Rancho Parkway South, drain to the north towards Baker Ranch Community
Park, and drain to the southwest. Commercial and industrial land uses are located between the tank facilities

and the proposed school site. A more detailed analysis is presented in Section 3.2.

2.4 WATER TANK FAILURE RATES

Large water storage tanks typically do not fail catastrophically, even when subject to very strong ground
shaking associated with an earthquake. But failure of these tanks could have consequences in terms of
tlooding at downstream locations. The most likely failure scenario is a piping break at the connection to the
tanks. The following section reviews how steel storage tanks have fared during California earthquakes and

potential failure modes.

Failure Modes for Steel Storage Tanks

Potential failure modes specific to steel storage tanks include:

Shell Buckling Mode — One of the most common causes of damage in steel tanks, this involves the outward
buckling of the bottom shell course, a phenomenon known as “elephant foot”. This has occasionally

resulted in the loss of tank contents and, in some cases, total collapse of the tank.

Anchorage Failure — Many steel tanks have hold-down bolts, straps, or chairs that may result in anchor

pullout, stretching, or failure during an earthquake. However, failure of an anchor does not necessarily lead

to loss of tank contents.

Hydrostatic Pressure Failure — Tensile hoop stresses can increase due to shaking-induced pressures between

the fluid and the tank, leading to splitting and leakage. Although no welded steel tanks have actually
ruptured, large tensile hoop stresses can contribute to the likelihood of elephant foot buckling near the base
of the tank.

Roof and Miscellaneous Steel Damage — A sloshing motion of the tank contents during an earthquake
(known as a seiche) can cause upward pressure on the roof for full or nearly full tanks. New seismic codes
that require a significant amount of freeboard reduce this potential impact. In past earthquakes, damage has
occurred to the joints between the walls and the cone foots, with spillage of tank contents over the top of
the wall. Lateral movement and rotation from ground shaking can also result in broken guides, ladders, or
other appurtenances attached between the roof and the bottom plate. However, roof damage or broken

appurtenances usually do not lead to a loss of more than one third of the tank’s contents.

Foundation Failure — Soil failure due to liquefaction, slope instability, or excessive differential settlement as a

result of an earthquake can cause severe distortion, cracking, or leakage at the tank bottom or foundation.

Connecting Pipe Failure — One of the more common causes of loss of tank contents during earthquakes is

the fracture of piping at connections to the tank. This generally results from large vertical displacements of
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the tank caused by tank buckling, wall uplift, or foundation failure, but can also occur with horizontal
displacement of the tanks. Piping failure can also lead to extensive scour of the foundation materials. The

recent seismic requirement for flexible piping connections reduces this potential impact.

Failure Rates of Tanks During Earthquakes

American Lifelines Alliance (ALA, 2001) evaluated the seismic performance of 424 tanks during the
following earthquakes:

e 1933 Long Beach

e 1952 Kern County

® 1964 Alaska

e 1971 San Fernando
® 1979 Imperial Valley
e 1983 Coalinga

® 1989 Loma Prieta

e 1992 Landers

e 1994 Northridge

Each tank was assigned one of five damage states:

® Damage State 1: No damage

® Damage State 2: Slight damage — damage to roof, minor loss of content, minor shell damage, damage to
attached pipes, no elephant foot failure

® Damage State 3: Moderate damage — elephant foot buckling with no leak or minor loss of contents
e Damage State 4: Extensive damage — elephant foot buckling with major loss of contents, severe damage
e Damage State 5: Complete (collapse) damage — total failure, tank collapse

The peak ground acceleration (PGA) for each earthquake also was reported and fragility curves were
developed, which relate PGA to the probability of reaching or exceeding a particular damage state. For this
analysis, a damage state of 4 or 5 was considered to be relevant for the catastrophic release scenario, because
damage states of 1 through 3 would result in leakage that would be released slowly without causing significant
flooding.

According to the United States Geological Survey Interactive Aggregation Website (2019), the maximum
credible earthquake (i.e., 2% exceedance probability in 50 years) at the site was determined to have a peak
ground acceleration (PGA) of 0.53g. This corresponds with an earthquake that has the potential to cause
severe damage to water facilities (PGA>0.5g). The site is not located in an Alquist Priolo fault rupture hazard
zone. The nearest known active earthquake fault is the San Joaquin Hills Thrust Fault, which is approximately
3.9 miles southwest of the school site.

For a PGA value of 0.53g, the ALA damage matrix showed that for 53 steel water tanks exposed to this level
of ground shaking, only 5 tanks showed a Damage State of 4 or 5 (extensive damage or complete failure).
However, it should be noted that most of the storage tanks in the database were old and not anchored or
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designed to current earthquake standards. Anchoring of the foundations and retrofitting to meet current
seismic standards would reduce this risk.

A site-specific water tank failure assessment was also conducted for these tanks. Assuming an upper-bound
earthquake at the site has a return period of 2,475 years, or a 2% chance of exceedance in 50 years, this is
equivalent to a 4.0 x 104 probability of occurring in a given year. According to the ALAs study of tank
damage during earthquakes, steel water tanks exposed to a PGA associated with the upper-bound earthquake
at the site (0.53g) could result in severe damage (Damage State 4) or total failure (Damage State 5).
Conservatively assuming that severe damage would result in the loss of the entire contents of the water tank
and there is a 9.4% probability of this occurring with an upper-bound earthquake (i.e., 5 out of 53 tanks in
the database exhibited severe damage), the probability that the water tank would catastrophically fail given the
upper-bound earthquake occurs at the site is predicted to be 4.0 x 104 x 0.094 = 3.8 x 10-. This is equivalent
to once every 26,300 years. It should again be noted that the ALA’s database includes tanks that are older and
not subject to recent AWWA and seismic standards; therefore, the probability of a maximum credible

earthquake resulting in a release of water at the tank site should be much lower than this estimate.
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3. Consequence Analysis

3.1 WATER PIPELINE FLOODING ANALYSIS

The CDE requires that the risk of releases from high volume (>12 inches) water pipelines be evaluated. The
CDE Guidance Protocol for School Pipeline Risk Analysis provides a methodology for evaluating the
potential for flooding. A probability analysis is not required. Because all of the identified water pipelines in
Table 1 are located beneath streets, a pipeline flooding analysis was conducted for these pipelines to
determine the depth and location of water flow within the street in the event of a pipeline leak or rupture.
For this worst-case analysis, it was conservatively assumed that all of the water flowing through the pipelines
at their maximum capacity would reach the surface. In addition, no credit was taken for the presence of

storm drains along these streets.

Release impacts were calculated based on the procedures specified in the CDE manual. The release rate was
determined by multiplying the pipe area by an assumed velocity of 5 feet per second (fps). Then the release
rate was compared to the carrying capacity of the street, taking into account longitudinal slope, to determine
if the water would be contained within the confines of the street curbing (Jeffers & Associates, 2006). The
results are provided in Table 2.

Table 2 Water Pipeline Flooding Analysis - Street Flow

Pipeline Pipeline Location Type Release Street Width Depth of Curb Exceeds Street
Diameter Rate (cfs) (ft) Flow in Height Carrying
(inches) Street (in) (inches) Capacity?
24-inch Bake Parkway Domestic Main (DM) 15.71 78 48 8 No
18-inch Bake Parkway DM 8.84 78 3.9 8 No
16-inch Bake Parkway DM 6.98 78 3.6 8 No
12-inch Bake Parkway DM 3.93 78 3.0 8 No
12-inch Orchard Road DM 3.93 40 21 8 No
18-inch Rancho Parkway South DM 8.84 78 2.7 8 No
16-inch Rancho Parkway South DM 6.98 78 25 8 No
16-inch Rancho Parkway DM 6.98 88 4.2 8 No
12-inch Rancho Parkway DM 3.93 88 3.5 8 No
12-inch Lake Forest Drive DM 3.93 78 2.6 8 No
12-inch Towne Centre Drive DM 3.93 60 2.6 8 No
12-inch Bake Parkway Recycled Water (RW) 3.93 78 3.0 8 No
12-inch Orchard Road RW 3.93 40 21 8 No
12-inch Rancho Parkway South RW 3.93 78 21 8 No
12-inch Rancho Parkway RW 3.93 88 3.5 8 No
12-inch Lake Forest Drive RW 3.93 78 2.6 8 No
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Assuming a standard 8-inch curb for arterial streets, the water released from a full-flow rupture of the water
pipelines would be entirely contained within the confines of the street curbing and would not result in
tlooding at the school site. For this worst-case analysis, it was conservatively assumed that all of the water
flowing through the pipeline at its maximum capacity would reach the surface. In addition, no credit was
taken for the existing surface topography nor that only a portion of the water released from the pipeline
would reach the surface, given the pipelines are buried at least 3 feet below ground surface.

3.2 WATER TANK FLOODING ANALYSIS

In the unlikely event that either of the 7.8-million-gallon aboveground water storage tanks experience a
release during the maximum credible earthquake, an important question to be answered is where the water
would flow that is released from the tanks. A flooding analysis was conducted to answer this question and to
determine if students and staff at the school site would be impacted.

For this worst-case analysis, it was assumed that the 7.8-million-gallon IRWD storage tanks would
catastrophically fail as the result of an earthquake. It was assumed that either of the tanks would be full at the
time and all of the water in the tank would be released immediately from the bottom of the tank via cither
the 24-inch inlet/outlet piping (i.e., 2-foot diameter hole) for the Zone “II’ West Reservoir tank and via the
12-inch inlet/outlet piping (i.c., 1-foot diameter hole) for the Zone “B’ West Reservoir tank. This worst-case
analysis is conservative because a catastrophic failure of the storage tank is highly unlikely. The analysis
provided in Section 2.4 shows that the ground shaking that occurs with the maximum credible earthquake in
the vicinity of the water tank site would most likely not result in catastrophic tank failure. The water release
impacts were modeled, using the methodology and calculations described in detail in Appendix B. For the
modeling analysis, it was conservatively assumed that the inlet/outlet piping to the tank would break and
release all the water from the tank. Based on the location of the tanks on top of a knoll with a berm to the
south (see Elevation Gradient in Appendix B), the majority of released water would not flow directly toward
the school site but would flow to the east towards the access driveway and onto Rancho Parkway South, to
the north and northwest toward Baker Ranch Community Park, and to the south/southwest along the

drainage channel just north and east of the cul-de-sac at Mariposa.

For the domestic water tank (Zone “II” West Reservoir tank), the release rate vatries over time as the water
level in the tank decreases, with a maximum flow rate of 97.0 cubic feet per second (cts). The tank would be
completely emptied in approximately 6 hours. However, IRWD personnel would respond quickly and most
likely would be able to stop flow from the tank before it is completely emptied. Similarly, for the reclaimed
water tank (Zone “B” West Reservoir tank), the maximum released water flow rate was calculated to be 24.3
cfs. Due to the smaller inlet/outlet piping size for the reclaimed water tank, the reclaimed water tank would
take longer to empty (i.e., 24 hours and 10 minutes), compared to the domestic water tank. The results of the
analysis are provided in Appendix B.

To determine if a catastrophic failure of either tank would result in a release of water that would adversely
impact the school site, it was conservatively assumed that all of the water from the Zone “II” tank would
flow at the maximum rate of 97 cfs onto Rancho Parkway South. The released water would most likely flow

in multiple directions to the east, north, and south/southwest and the flow rate from the Zone “B” tank
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would be significantly less (i.e., 24 cfs) than the flow rate from the Zone “II” tank. A street flow analysis for
Rancho Parkway South was conducted to determine if the released water would be confined within the street
curbing. The results provided in Appendix B show that the maximum depth in the street would be 8.1 inches.
The curb height of the street is 8 inches. Therefore, it is possible that 0.1 inches of water would overflow the
curb. This assumes that the released water did not turn and flow southwest on Bake Parkway but continued
straight over the curb. At this location (i.e., the intersection of Rancho Parkway South and Bake Parkway), if
the water flowed straight over the curb, it would mainly impact the land just west of the school site.
Conservatively assuming that some released water would reach the western boundary of the school site, a
water depth of 0.1 inches is much less than CDE’s water depth level of concern of 12 inches.

There also are two large volume water pipelines connected with the two tanks that are within the 1,500-foot
radius: 1) a 12-inch reclaimed water line that connects from the Zone “B” reservoir to the 12-inch reclaimed
water main beneath Rancho Parkway South and 2) a 18-inch overflow water pipeline connected to the Zone
“II” tank that drains into a natural drainage channel. A break in the 12-inch reclaimed water main would
follow the flow path presented above for the tank failure scenario and flow onto Rancho Parkway South.
Since it has a flow rate significantly less than the 97 cfs analyzed in the tank failure scenario (3.93 cfs), a
release from this pipeline would be completely contained within the street curbing of Rancho Parkway South
and would not impact the school site. A break in the 18-inch overflow water pipeline from the Zone “II”” tank
would result in released water draining into the natural channel south of the two tanks and would not reach
the school site.

Based on these results, there should be no significant flooding at the school site in the unlikely event that any
the water storage tanks to the northwest or connected water pipelines were to fail due to a maximum credible
earthquake.
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4. Summary and Recommendations

41 SUMMARY

Irvine Ranch Water District IRWD) owns and operates 16 high volume water pipelines (domestic and
recycled water) within 1,500 feet of the school site and two 7.8-million-gallon aboveground water storage
tanks in close proximity to the school site.

Based on the worst-case analysis for the water pipelines, the water released from a full-flow rupture of
any of the water pipelines would be entirely contained within the confines of the street curbing and

would not result in flooding at the school site.

Both tanks are constructed of welded steel and are 200 feet in diameter, 35 feet in height, and operate
with a high water level of 33 feet in each tank. The Lake Forest Zone “II” West Reservoir tank stores
domestic water and the Lake Forest Zone “B” West Reservoir tank stores recycled water.

The school site and water tank site are not located in an Alquist Priolo fault rupture hazard zone; the
upper-bound earthquake for the water tank site was predicted to have a peak ground acceleration (PGA)
of 0.53g.

" The probability that the tank would catastrophically fail due to ground shaking from the upper-bound
earthquake was conservatively estimated to be 3.8 x 105, or approximately once every 26,300 years.

A worst-case analysis was conducted, assuming that the inlet/outlet connections to the water tanks
ruptured during a maximum credible earthquake and all the water in each tank was released when the

tank was at its maximum storage capacity.

Based on the model results provided in Appendix B, the released water would flow to the east, north, and
south/southwest, and away from the proposed school site to the southeast.

Based on a worst-case analysis assuming all of the released water at a maximum rate of 97 cfs flowed
down Rancho Parkway South, the maximum water depth in the street would be 8.1 inches, as compared
to a curb height of 8 inches. Therefore, the street curbing overflow would be only 0.1 inches and there
would be no significant flooding at the school site.

The results of this analysis show that a release from the IRWD storage tanks due to a maximum credible
earthquake would not result in a safety hazard to students and staff at the proposed Nakase Elementary
School.
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4. Summary and Conclusions

4.2 RECOMMENDATIONS

Although it is highly unlikely that any released water from a catastrophic failure of IRWD water pipelines
or storage tanks could reach the school site, the school’s emergency response and evacuation plan could
address the possibility of water releases from this storage tank and identify potential evacuation routes
(i.e., to the south). The following recommendations, though not required, could be implemented:

e Maintain contact names for the water agency (Irvine Ranch Water District) with the emergency
response plan in case the school needs to report leakage or malfunctions of the storage tank.

e Keep a copy of this report with the school’s emergency response plan so that potential flow paths

and evacuation routes can be determined in the unlikely event of accidental releases from this tank.
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Figure 1 - Site Location and Pipeline Map
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C-0O Apron wider 0 )
than gutter: in. 0
%o Fact
Street Parameters: Standard Manning's: " — 1] % Factor :| o Factor | 50 :|
. Sw 14 % Se: 4.59 % S
. : plash- fi Velover 2.80 ft/s
Q: 6.98 cfs Q: 576 cfs over Vel: 7.41 t/s grate:
il Lengthof curb | 12.0  ft Eo: 63.06 %
. . opening inlet:
k. 98.7 Ki 813 pening " ﬁ « Rs: 1240 o Rf: 100.00 %
L0232 Vel: 1,91 ft/s . T _
vel /s 80 EE‘% Clear g5 o, | Sdeflow o0 ¢fs Frontal 0.73  cfs
Eo: 20.4 o Rh: 0.16 ft fficiency ' captured: captured:
w/T: 0.0754 Area: 3.01 sf Curb ?E?l%;g 2.33 cfs Total combined CB flowby: 1.40  (fs

Street Flow - 16-Inch Domestic Water Pipeline
Rancho Parkway
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Floww lime -Lateral
boundary bo half-

Crowen Line - Lateral
boundary to half-street
Aow

"T" strast Aow M
I Flowline offset: 44.0 ft to top face I
I 4 ¢ I
| Spread: |
:r"— 15.08 ft— Sx: 1.69 o i
- lip to flowline: Il 17.0 in. !
= 4 apEmEEE RNy
I | . namn i '
. >?>>>>""><><$<><:j;’;: T __\Tf____;-==g§:;’£;lilil-lil-llll pammmmmsmEEREE Crown: ’Wft

Sw: 4.16 o, a:

Local Parameters: l—_l .
N value: Local inlet flow line 2.0 in P-1-7/8-4 hd G;;:gnp\:iagretzers. .
0.016 depression: . i than grate: n.
F = || Print Chart 7 g A N
Curté(;p:ning P-:rameters: Length: Ii in. Width: 22 in.
-0 Apron wider | )
than gutter: n. 0
% Fact
Street Parameters: Standard Manning's: , e % Factor :| ofacor | 50 :|
Sw 14 % Se: 529 % - Vel ft
Q:| 393 «fs Q 3.24 cfs o\f:rla\fgz 7.41 ft/s egr%\;:r 2.08 ft/s
— a4 Lengthof curb | 12.0  ft Eo: 97.25 %
. . opening inlet:
K. 55.6 K 45.8 pening " j‘?‘ﬂ Rs: 14.59 o Rf: 100.00 %
. 2.01 Vel:  1.66 ft/s . S _
Vel: ft/s 80 EE‘% Clear g35 o Side flow (o5 fs Frontal 0.31 cfs
Eo: 253 o Rh: 0.13 ft fficiency captured: captured:
Curb i )
W/T:  0.0939 Area: 1.95 sf ur ?I%?tl;;g 0.65 cfs Total combined CB flowby:  0.28  (fs

0.035

ft

Gutter DepressnonT 0 059 ft

- lip to flowline:

Street Flow - 12-Inch Domestic Water and

Recycled Water Pipelines
Rancho Parkway
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Parameters | Composite Triangular Sections ] Head - Discharge Table | Assumptions | Inlet Geometry | Disclaimer |

Crowen Line - Lateral

Floww lime -Lateral
boundary bo half-

boundary to half-street

- lip to flowline:
= |

«
2Tl T N e ey
D MOE

"T" strast Aow i !
I Flowline offset: 39.0 ft to top face N
- ] w
| Spread: |
'r-'— 10.76 ft—q sx: 171 o |

|

|

S
_<<<<<<

Aow

M

Crown:

0.70 ft

"'l)rs‘; i aympmEn
el yelel
5::::*:*‘*‘ - sw: 4.16 o, a: 0.035 ¢  Gutter DepressnonT 0 059 ft
- lip to flowline:
Long. slope: 0.0280 (ft/ft)
Local Parameters: p-1.7/84 Grate Parameters:
Local inlet flow line . /e :|v i *
Nvalue: | 9016 depression: 2.0 in . Apron W|der 2 in.
o P i | Print Chart 7 thangrate:' | | ,
Curt():(:)p:nmg P_:rameters: Length: Ii . Width: 22 in.
-O Apron wider [ )
than gutter: in. o
%o Fact
Street Parameters: Standard Manning's: " — 1] % Factor :| o Factor | 50 :|
Sw 14 % Se: 6.69 % S
. : plash- ft/s Velover 4.81 ft/s
Q: 3.93 cfs Q 321 cfs over Vel: 7.41 / grate:
— Lengthof curb | 12.0  ft Eo: 98.43 %
. . opening inlet:
K:  23.5 K 19.2 pening . ;2 1(; . Re:  3.53 o RE 10000 %
. 3.88 Vel:  3.17 ft/s . T _
vel ftfs 80 EE‘% Clear 41 o, | Sdeflow o3 (s Frontal 0.69  cfs
Eo: 35.0 o Rh: 0.09 ft fficiency captured: captured:
w/T: 0.1316 Area: 1.01 sf Curb ?E?l%;g 141 4 Total combined CB flowby:  0.69  fs

Street Flow - 12-Inch Domestic Water and

Recycled Water Pipelines
Lake Forest Drive
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Parameters | Composite Triangular Sections ] Head - Discharge Table | Assumptions | Inlet Geometry | Disclaimer |

Floww lime -Lateral
boundary bo half-

- lip to flowline:

Crowen Line - Lateral
boundary to half-street
Aow

"T" strast Aow i M
I Flowline offset: 30.0 ft to top face N
- I w
| Spread: |
'r-'— 9.46  ft— Sx: 2.00 o |

|

|

— 4 *

in.
T e e L I |" _\7 ? I
>r>>>>_,_.’<><<><:;"’i: : ﬁ‘ csrsggmumpmaEAEAEREA el ’Wft
) el tiiilind '
ﬁ"”

Sw: 4.16 o, a:

0.031

ft

Gutter DepressnonT 0 059 ft

- lip to flowline:

LocLaI Tarlatn;letelrg P-1-7/8-4 ~ | Grate Parameters:
N value: ocal iniet flow fine i Apron wider .
0.016 depression: 20 " - than grate: ’ -
- S | v | Print Chart 7 g A
Curb Opening Parameters: Length: Ii i Width: 22 in.
C-0O Apron wider 0 n
than gutter: : o
%o Fact
Street Parameters: Standard Manning's: - — i % Factor :| o Factor | 50 :|
S'w 13. % Se: 7.35 % S _
. plash ft/s Velover 5.10 ft/s
Q: 3.93 cfs Q 321 cfs over Vel: 7.41 / grate:
— 4l Lengthof curb | 12.0  ft Eo: 99.50 %
. 216 K: 17.7 openinginlet: _« | » |
) Lt 21.93 ft Rs: 337 % Rf: 100.00 %
. 429 Vel: 3,50 ft/s B ' _
vel /s 80 EE‘% Clear g45 o, | Sdeflow gy (fs Frontal 0.69  cfs
Eo: 384 o Rh:  0.09 ft fficiency captured: captured:
w/T: 0.1497 Area: 0.92 sf Curb ?E?A%}g 1.39 cfs Total combined CB flowby: 0.68  (fs

Street Flow - 12-Inch Domestic Water Pipeline

Towne Center Drive
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Parameters | Composite Triangular Sections ] Head - Discharge Table | Assumptions | Inlet Geometry | Disclaimer |

Crowen Line - Lateral

Floww lime -Lateral
boundary bo half-

boundary to half-street

- lip to flowline:
= |

«
2Tl T N e ey
D MOE

"T" strast Aow i !
I Flowline offset: 39.0 ft to top face N
- ] w
| Spread: |
'r-'— 7.01 ft—d% Sx: 2.00 o |

|

|

S
_<<<<<<

Aow

M

Crown:

0.81 ft

"'l)rs‘; i aympmEn
s  JRANY
5::::*:*‘*‘ - sw 4.16 9 a: 0.031 ft GutterDepressnonT 0059 ft
- lip to flowline:
Long. slope: 0.1500 (ft/ft)
Local Parameters: p-1.7/84 Grate Parameters:
. ) -1-7/8- - :
N value: Ii Local inlet flow line : Apron wider ’7 )
0.016 depression: 20 " - than grate: ’ -
- = | v | Print Chart 7 g A
Curb Opening Parameters: Length: li in. Width: 22 in.
C-0O Apron wider 0 n
than gutter: : o
% Fact
Street Parameters: Standard Manning's: - — 1] % Factor :| o Factor | 50 :|
Sw 139 % Se: 898 % | gppash-
. plash ft/s Velover 9.82 ft/s
Q:| 393 «fs Q 3.18 cfs overvel: 741 / arate:
— a| Length of curb 12.0 ft Eo: 100.00 %
. . opening inlet:
K= 10.1 K 8.2 pening . ;0 63» . Rs:  0.89 o R 7831 %
. 7.66 Vel:  6.19 ft/s . S _
vel ftfs 80 EE‘% Clear 495 o, | Sideflow o1 ¢fs Frontal 0.78  cfs
Eo: 50.1 o Rh: 0.07 ft fficiency captured: captured:
w/T:  0.2020 Area: 0.51 sf Curb ?E?l%;g 2.00 Total combined CB flowby:  1.20  fs

Street Flow - 12-Inch Recycled Water Pipeline

Rancho Parkway South
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From: Eric Akiyoshi

To: Danielle Clendening

Subject: Re: Fwd: Pipeline Information Request for Proposed School Site in Lake Forest, CA
Date: Tuesday, January 29, 2019 11:35:19 AM

Danielle

Thank you for your e-mail. With regards to your facilities request. You can do the research on IRWD's
onIme GIS Map and Records tool Iocated here:

Regarding the two tanks you identified, items 1-6 have been filled in. Items 6-9 will need to be
researched and we anticipate getting back to you within 5-7 business days.

Lake Forest Zone "II" West Reservoir
1. Tank Capacity: 7.8 million gallons

<I--[if IsupportLists]-->2. ID: Lake Forest Zone "lI" West Reservoir

<!I--[if IsupportLists]-->3. Height: approximately 35 ft

<I--[if IsupportLists]-->4. Material: Steel

<I--[if IsupportLists]-->5. Year of Construction: 1978

<!|--[if IsupportLists]-->6. Water Level of the Tank: High Water Level = 883 ft
<l--[if IsupportLists]-->

Lake Forest Zone "B" West Reservoir
1. Tank Capacity: 7.8 million gallons

<I--[if IsupportLists]-->2.ID: Lake Forest Zone "B" West Reservoir
<!I--[if IsupportLists]-->3. Height: approximately 35 ft
<|--[if IsupportLists]-->4. Material: Steel
<!I--[if IsupportLists]-->5. Year of Construction: 1984
<I--[if IsupportLists]-->6. Water Level of the Tank: High Water Level = 867 ft
<I--[if IsupportLists]-->
If you have questions, feel free to contact me.

Eric Akiyoshi, P.E.
Principal Engineer
Planning and Technical Services

Irvine Ranch Water District

15600 Sand Canyon Avenue, Irvine, California 92618
Mailing: PO Box 57000, Irvine, California 92619-7000
(949) 453-5552 office  (714) 222-5149 cell

Email: akiyoshi@irwd.com

>>> Danielle Clendening <dbclendening@placeworks.com> 1/28/2019 3:36 PM >>>
Good afternoon,

Saddleback Valley Unified School District, in compliance with CCR Title V Section 14010 (h), has
contracted the services of PlaceWorks to conduct a safety hazard assessment related to water
pipelines that are 12-inches in diameter or greater and pressurized sewer lines located within a
1,500-foot radius of a proposed elementary school site in Lake Forest, Orange County, CA. The
proposed school site is located in the northeast corner of the intersection of Bake Parkway and
Rancho Parkway. | have attached a pdf of a map showing the exact location of the site outlined in


mailto:AKIYOSHI@irwd.com
mailto:dbclendening@placeworks.com
https://www.irwd.com/doing-business/gis-map-and-records
mailto:akiyoshi@irwd.com

yellow and an approximately 1,500-foot radius marked around the site in red.

This email is requesting information about any water pipelines 12-inches in diameter or greater and
any pressurized sewer pipelines operated by Irvine Ranch Water District located within a 1,500-foot
radius of the site. If there are no water or sewer lines that meet those specifications within the
radius of the site, could | get a response stating such for the school district's safety hazard report.

Additionally, there appear to be two aboveground water storage tanks within 1,500 feet of the
proposed school site. For the purposes of the District's safety hazard assessment we require the
following information for each tank:

<I--[if IsupportLists]-->1. Tank Capacity:

<!I--[if IsupportLists]-->2. ID:

<I--[if IsupportLists]-->3. Height:

<!--[if IsupportLists]-->4. Material:

<I--[if IsupportLists]-->5.  Year of Construction:

<I--[if IsupportLists]-->6. Water Level of the Tank:

<I--[if IsupportLists]-->7. Leak History:

<!I--[if IsupportLists]-->8. Inspection Frequency:

<I--[if IsupportLists]-->9. Is there a seismic shutoff valve:

If this not the correct email to be sending such a request, could you please help direct this inquiry to
the proper division.

Thank you so much for your help, please contact me if you have any questions or need more
information!

DANIELLE CLENDENING
Intern

3 PLACEWORKS <!--(if tvmil-->

2850 Inland Empire Boulevard, Suite B | Ontario, California 91764
909.989.4449 | dbclendening@placeworks.com | placeworks.com


http://www.placeworks.com/
mailto:dbclendening@placeworks.com
http://www.placeworks.com/

From: Eric Akiyoshi

To: Danielle Clendening

Subject: RE: Fwd: Pipeline Information Request for Proposed School Site in Lake Forest, CA
Date: Monday, March 11, 2019 3:55:21 PM

Danielle

Thank you for checking back. Here are some thoughts on the remaining questions.

Leak History - IRWD has owned and operating these tanks since January 2001. Neither the Lake Forest
Zone "II" West, nor the Zone "B" West tanks have had any leaks during this time frame. Additionally,
IRWD is not aware of any leaks prior to taking responsibility for the tanks.

Inspection Frequency - IRWD inspects its facilities on a weekly basis and monitors continuously with
automated data acquisition. Tanks are typically inspected via underwater camera and SCUBA inspections
approximately every 2 years.

Is there a seismic shutoff valve - IRWD has automated data acquisition and manual isolation valves
for each of these tanks.

Regards

Eric Akiyoshi, P.E.
Principal Engineer
Planning and Technical Services

Irvine Ranch Water District

15600 Sand Canyon Avenue, Irvine, California 92618
Mailing: PO Box 57000, Irvine, California 92619-7000
(949) 453-5552 office  (714) 222-5149 cell

Email: akiyoshi@irwd.com

>>> Danielle Clendening <dbclendening@placeworks.com> 10:53 AM 3/11/2019 >>>
Hi Eric,

Is there any update about questions 6-9 regarding the two water tanks?
Thank you for your assistance,

Danielle

From: Eric Akiyoshi <AKIYOSHI@irwd.com>

Sent: Tuesday, January 29, 2019 11:35 AM

To: Danielle Clendening <dbclendening@placeworks.com>

Subject: Re: Fwd: Pipeline Information Request for Proposed School Site in Lake Forest, CA

Danielle

Thank you for your e-mail. With regards to your facilities request. You can do the research on IRWD's
onI|ne GIS Map and Records tool Iocated here:

Regarding the two tanks you identified, items 1-6 have been filled in. Items 6-9 will need to be
researched and we anticipate getting back to you within 5-7 business days.

Lake Forest Zone "II" West Reservoir
Tank Capacity: 7.8 million gallons
[D: Lake Forest Zone "II" West Reservoir


mailto:AKIYOSHI@irwd.com
mailto:dbclendening@placeworks.com
mailto:akiyoshi@irwd.com
https://www.irwd.com/doing-business/gis-map-and-records

Height: approximately 35 ft

Material: Steel

Year of Construction: 1978

Nater Level of the Tank: High Water Level = 883 ft

Lake Forest Zone "B" West Reservoir
Tank Capacity: 7.8 million gallons
[D: Lake Forest Zone "B" West Reservoir
Height: approximately 35 ft
Material: Steel
Year of Construction: 1984
Nater Level of the Tank: High Water Level = 867 ft

If you have questions, feel free to contact me.

Eric Akiyoshi, P.E.

Principal Engineer

Planning and Technical Services

Irvine Ranch Water District

15600 Sand Canyon Avenue, Irvine, California 92618

Mailing: PO Box 57000, Irvine, California 92619-7000
(949) 453-5552 office  (714) 222-5149 cell

Email: akiyoshi@irwd.com

>>> Danielle Clendening <dbclendening@placeworks.com> 1/28/2019 3:36 PM >>>

Good afternoon,

Saddleback Valley Unified School District, in compliance with CCR Title V Section 14010 (h), has
contracted the services of PlaceWorks to conduct a safety hazard assessment related to water
pipelines that are 12-inches in diameter or greater and pressurized sewer lines located within a
1,500-foot radius of a proposed elementary school site in Lake Forest, Orange County, CA. The
proposed school site is located in the northeast corner of the intersection of Bake Parkway and
Rancho Parkway. | have attached a pdf of a map showing the exact location of the site outlined in
yellow and an approximately 1,500-foot radius marked around the site in red.

This email is requesting information about any water pipelines 12-inches in diameter or greater and
any pressurized sewer pipelines operated by Irvine Ranch Water District located within a 1,500-foot
radius of the site. If there are no water or sewer lines that meet those specifications within the
radius of the site, could | get a response stating such for the school district's safety hazard report.

Additionally, there appear to be two aboveground water storage tanks within 1,500 feet of the
proposed school site. For the purposes of the District's safety hazard assessment we require the

following information for each tank:

1. Tank Capacity:
2. ID:

3. Height:

4. Material:


mailto:akiyoshi@irwd.com
mailto:dbclendening@placeworks.com
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FLOW RATE FROM WATER TANK — Zone “II” West Reservoir

Siteeried d'-nérﬂﬂ'w| 200 Foot diameter I\r
and ventilation i

Q out = 24" dia.

E

Water Tank Cross Section: Ag = 1/4ntD? = 1/4n(200)? = 31,416 ft2
Piping Outlet Cross Section: Ap= 1/4nD? = 1/4r(2)? = 3.14 ft2

Flow Rate Equation from Piping Rupture:

Q = CAJ2gh

Where Q = flow rate (cfs)
C = orifice coefficient (0.67)
A = area of opening (ft?)
G = gravitational acceleration (32.2 ft/s?)
h = water height above opening (ft)

dt _ CApy2gh
dh = — 34 _ tAry2oh .
AR AR

Agdh -31,416 dh

CApJ2gh — (0.67)(3.14)\/(2)(32.2)h = dt

—1,860 h™1/2 dh = dt

~1,860 [ k"2 dh = [} dt

1960 (225) -

1 1
—3,720 (hz — Hz) ) =t

h= (H§ - ()

3720

2



H = 33 feet

Then h = (33W2) — 2.7E-04t)?

Q = (0.67)(3.14),/(2)(32.2) [33@) —2.77%(t)] = 97.0 — 0.0045¢
Then peak flow =97.0cfsatt=0

RUNOFF FROM SITE

Runoff from site is based on the following:

Outflow from storage tank: Q=97.0-0.0045t (cfs)

The results are provided in the following spreadsheet.



OUTFLOW FROM TANK - Zone "II" West Reservoir

Time Outflow
(min) (cfs)

0 97.0

5 95.7
10 94.3
15 93.0
20 91.6
25 90.3
30 88.9
35 87.6
40 86.2
45 84.9
50 83.5
55 82.2
65 79.5
70 78.1
75 76.8
80 75.4
85 74.1
90 72.7
95 71.4
100 70.0
105 68.7
110 67.3
115 66.0
120 64.6

Time to empty tank - 6 hours

Time Outflow
(min) (cfs)
125 63.3
130 61.9
135 60.6
140 59.2
145 57.9
150 56.5
155 55.2
160 53.8
165 52.5
170 51.1
175 49.8
180 48.4
185 47.1
190 45.7
195 44.4
200 43.0
205 41.7
210 40.3
215 39.0
220 37.6
225 36.3
230 349
235 33.6
240 32.2

Time Outflow
(min) (cfs)
245 30.9
250 29.5
255 28.2
260 26.8
265 25.5
270 24.1
275 22.8
280 214
285 20.1
290 18.7
295 17.4
300 16.0
305 14.7
310 13.3
315 12.0
320 10.6
325 9.3
330 7.9
335 6.6
340 5.2
345 3.8
350 2.5
355 1.2
360 -0.2




FLOW RATE FROM WATER TANK — Zone “B” West Reservoir

Siteeried d'-nérﬂﬂ'w| 200 Foot diameter I\r
and ventilation i

Qout = 12" dia.

E

Water Tank Cross Section: Ag = 1/4ntD? = 1/4n(200)? = 31,416 ft2
Piping Outlet Cross Section: Ap= 1/4nD? = 1/4r(1)? = 0.79 ft2

Flow Rate Equation from Piping Rupture:

Q = CAJ2gh

Where Q = flow rate (cfs)
C = orifice coefficient (0.67)
A = area of opening (ft?)
G = gravitational acceleration (32.2 ft/s?)
h = water height above opening (ft)

dt _ CApy2gh
dh = — 34 _ tAry2oh .
AR AR

Agdh -31,416 dh

CApJ2gh ~ (0.67)(0.79)/(2)(32.2)h = dt

—7,439 h™1/2 dh = dt

~7439 [T h"V2 dh = [ dt

79 ()<

1 1
—14,879 (hz — H2) ) =t

2
h= (H% B (14;79)




H = 33 feet

Then h = (33%/2 — 6.7E-05t)?

Q = (0.67)(0.79),/(2)(32.2) [33@) —6.7795(t)] = 24.3 — 0.00028t
Then peak flow =24.3 cfsatt=0

RUNOFF FROM SITE

Runoff from site is based on the following:

Outflow from storage tank: Q=24.3-0.00028t (cfs)

The results are provided in the following spreadsheet.



OUTFLOW FROM TANK - Zone "B" West Reservoir

Time Outflow |Time Outflow [Time Outflow [Time Outflow [Time Outflow [Time Outflow
(min) (cfs) (min) (cfs) (min) (cfs) (min) (cfs) (min) (cfs) (min) (cfs)

0 24.3 240 20.3 480 16.2 720 12.2 960 8.2 1200 4.1
10 24.1 250 20.1 490 16.1 730 12.0 970 8.0 1210 4.0
20 24.0 260 19.9 500 15.9 740 119 980 7.8 1220 3.8
30 23.8 270 19.8 510 15.7 750 11.7 990 7.7 1230 3.6
40 23.6 280 19.6 520 15.6 760 11.5 1000 7.5 1240 3.5
50 23.5 290 19.4 530 154 770 11.4 1010 7.3 1250 3.3
60 23.3 300 19.3 540 15.2 780 11.2 1020 7.2 1260 3.1
70 23.1 310 19.1 550 15.1 790 11.0 1030 7.0 1270 3.0
80 23.0 320 18.9 560 14.9 800 10.9 1040 6.8 1280 2.8
90 22.8 330 18.8 570 14.7 810 10.7 1050 6.7 1290 2.6

100 22.6 340 18.6 580 14.6 820 10.5 1060 6.5 1300 2.5
110 22.5 350 18.4 590 14.4 830 104 1070 6.3 1310 2.3
120 22.3 360 18.3 600 14.2 840 10.2 1080 6.2 1320 2.1
130 22.1 370 18.1 610 14.1 850 10.0 1090 6.0 1330 2.0
140 21.9 380 17.9 620 139 860 9.9 1100 5.8 1340 1.8
150 21.8 390 17.7 630 13.7 870 9.7 1110 5.7 1350 1.6
160 21.6 400 17.6 640 135 880 9.5 1120 55 1360 1.5
170 21.4 410 17.4 650 134 890 9.3 1130 53 1370 1.3
180 21.3 420 17.2 660 13.2 900 9.2 1140 5.1 1380 1.1
190 21.1 430 17.1 670 13.0 910 9.0 1150 5.0 1390 0.9
200 20.9 440 16.9 680 12.9 920 8.8 1160 4.8 1400 0.8
210 20.8 450 16.7 690 12.7 930 8.7 1170 4.6 1410 0.6
220 20.6 460 16.6 700 12.5 940 8.5 1180 4.5 1420 0.4
230 20.4 470 16.4 710 12.4 950 8.3 1190 4.3 1430 0.3

1440 0.1

1450 -0.1

Time to empty tank - 24 hours and 10 minutes




USGS Store MyAccount | YW

Lake Forest, California Clear
Map Locator

Touse the map locator to find map products use the search bar or drop a pin by double clicking on the map view.

® uscs Imagery Topo

) ESRI USA Tope

» ) ESRI'World Tope

HOME Map location pins dropped or searched for by address/place provide products within a 15 mile radius of specified location,

If you have any questions or issues please click here to email usgsstoreBusgs.gov.
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Elevation Gradient from Tank Site to Proposed School Site - Google Earth

Goo es@h

eye alt 4416 ft

Zone "B" West

Reservoir Tank
[
Zone "lI" West

Reservoir Tank
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Modified Manning's Equation Solver
Version: 3.0<>3/5/2019 4:46:39 PM

Parameters | Composite Triangular Sections ] Head -

Floww lime -Lateral
boundary bo half-
strast Aow

Print

© 2006 Jeffers & Associates, PLLC. All Rights Reserved Save

I Quit |

Discharge Table | Assumptions | Inlet Geometry | Disclaimer |

Crowen Line - Lateral
boundary to half-street
Aow

Flowline offset:

M

39.0 ft to top face
4 *

Sx: 2.00 %

apspEEEEEEEEE
eimgmgmamARAEAEAiRERREEEE Crown:

¥

0.81 ft

+ 4 *
i Sw: 4.16 o5 a: 0.031 ft GutterDepressnonT 0059 ft
- lip to flowline:
Long. slope: 0.0310 (ft/ft)
Local Parameters: p-1.7/84 Grate Parameters:
Local inlet flow line . /e :Iv i *
Nvalue: [ 0016 depression: | 20 in _ Aﬁron wider| in.
e T N Print Chart 7 thangrate:* , ,
Curb Opening Parameters: Length: li in. Width: 22 in.
C-0O Apron wider 0 n
than gutter: : o
% Fact
Street Parameters: Standard Manning's: - — 1] % Factor :| o Factor | 50 :|
Sw 13 % Se: 3.62 % | gpash-
. plash ft/s Velover 12.75 ft/s
Q: | 97.00 «cfs Q: 80.26 cfs overvel: /-4 / grate:
— Lengthof curb | 12.0  ft Eo: 20.49 %
: 550.9 K: 455.8 openinginlet: 4 | »
« Lt: 126.59 ft Rs: 117 % Rf: 8557 %
. 9.21 Vel:  7.62 ft/s . ' _
vet fifs 80 EE‘% Clear {35 o, | Sideflow ggg (fs Frontal 7.38  cfs
Eo: 11.6 o Rh:  0.32 ft fficiency captured: captured:
W/T: 0.0437 Area: 10.53 sf Curb ?E?l%;g 84.16 cfs Total combined CB flowby:  75.88 fs

Street Flow - Rancho Parkway South
Tank Release
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Unified Hazard Tool https://earthquake.usgs.gov/hazards/interactive/

U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code reference documents covered by the U.S.
Seismic Design Maps web tools (e.g., the International Building Code and the ASCE 7 or 41 Standard). The values returned by the two

applications are not identical.

A~  Input
Edition Spectral Period
Dynamic: Conterminous U.S. 2014 (v4.1.1) Peak ground acceleration
Latitude Time Horizon
Decimal degrees Return period in years
33.6719 2475
Longitude
Decimal degrees, negative values for western longitudes
-117.667
Site Class

760 m/s (B/C boundary)

1of5 3/11/2019, 1:34 PM



Unified Hazard Tool

20f5

A~ Hazard Curve

le+0

le-14

le-2+

le-31

Hazard Curves

le-4

le-54

le-6

le-74

le-84

Annual Frequency of Exceedence

le-9 - —— Time Horizon 2475 years
—@— Peak ground acceleration
1e-10- —e— 0.2 sec spectral acceleration
—e— 1.0 sec spectral acceleration
le-119 —o— 20sec spectral acceleration

T
le-2

le-1

Ground Motion (g)

T
let0

Component Curves for Peak ground acceleration

le+0
le-14

le-21

le3 e~

le-4

le-5+

le-61

le-71

le-84

Annual Frequency of Exceedence

le-9- —*— System
—e— Grid
—e— Interface

le-10

—— Time Horizon 2475 years

View Raw Data

le-2

Ground Motion (g)

T
let+0

Ground Motion (g)

1.89

1.6

144

1.2+

1.09

0.84

0.6

0.4+

0.21

0.01

https://earthquake.usgs.gov/hazards/interactive/

Uniform Hazard Response Spectrum

Spectral Period (s): PGA
Ground Motion (g): 0.5294

T T T T T
0.0 0.2 0.4 0.6 0.8

T T T T T T
1.0 1.2 14 1.6 18 2.0

Spectral Period (s)

3/11/2019, 1:34 PM



Unified Hazard Tool https://earthquake.usgs.gov/hazards/interactive/

~ Deaggregation

Component

Total

W c=(-~.-25)

MWc=[25.-2)
- We=[-2.-15)
UN\ We=[15.-1)
= []e=[-1..-0.5)
S, []e=[-0.5..0)
g []e=[0..0.5)
5, [e=[05..1)
5 We=[1.15)
= We=[15.2)
§m\ HWc=[2.25
) Wc=[25.+)
AD
5)

3of5 3/11/2019, 1:34 PM



Unified Hazard Tool

4 of 5

Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475yrs
Exceedance rate: 0.0004040404 yr'

PGA ground motion: 0.52942723 g

Totals

Binned: 100 %
Residual: 0%
Trace: 0.06 %

Mode (largest r-m bin)

r: 15.25km

m: 6.48

&: 1.820
Contribution: 14.18 %

Discretization

r: min=0.0, max =1000.0, A=20.0 km
m: min=4.4,max=9.4,A=0.2
€ min=-3.0,max=3.0,A=0.50

Recovered targets

Return period: 2807.7447 yrs
Exceedance rate: 0.00035615774 yr'

Mean (for all sources)

r: 14.16 km
m: 6.61
&: 150

Mode (largest £ bin)

r: 18.86 km

m: 6.47

€ 2.260
Contribution: 8.72 %

Epsilon keys

€0: [- .. -2.5)
€l: [-2.5..-2.0)
£€2: [-2.0..-1.5)
€3: [-1.5..-1.0)
€4: [-1.0..-0.5)
€5: [-0.5..0.0)
€6: [0.0..0.5)
€7: [0.5..1.0)
€8: [1.0..1.5)
€9: [1.5..2.0)
€10: [2.0..2.5)
€11: [2.5.. +]

https://earthquake.usgs.gov/hazards/interactive/

3/11/2019, 1:34 PM


sbush
Text Box


Unified Hazard Tool

50f5

Deaggregation Contributors

Source Set L, Source

UC33brAvg_FM32
Elsinore (Glen Ivy) rev [0]
San Joaquin Hills [2]
Chino alt 2 [3]
Newport-Inglewood (Offshore) [2]

UC33brAvg_FM31
Elsinore (Glen Ivy) rev [0]
San Joaquin Hills [2]
Chino alt 1 [4]
Newport-Inglewood (Offshore) [2]
Oceanside alt1 [6]

UC33brAvg_FM31 (opt)
PointSourceFinite: -117.667, 33.712
PointSourceFinite: -117.667, 33.712
PointSourceFinite: -117.667, 33.730
PointSourceFinite: -117.667, 33.730
PointSourceFinite: -117.667, 33.748
PointSourceFinite: -117.667, 33.748
PointSourceFinite: -117.667, 33.766
PointSourceFinite: -117.667, 33.766

UC33brAvg_FM32 (opt)
PointSourceFinite: -117.667, 33.712
PointSourceFinite: -117.667, 33.712
PointSourceFinite: -117.667, 33.730
PointSourceFinite: -117.667, 33.730
PointSourceFinite: -117.667, 33.748
PointSourceFinite: -117.667, 33.748
PointSourceFinite: -117.667, 33.766
PointSourceFinite: -117.667, 33.766

Type

System

System

Grid

Grid

18.88

9.26
17.89
21.80

18.88

9.26
18.11
21.80
15.04

6.41
6.41
7.76
7.76
8.81
8.81
9.70
9.70

6.41
6.41
7.75
7.75
8.82
8.82
9.70
9.70

7.04
7.19
7.04
7.45

7.02
7.54
6.91
7.46
7.04

5.87
5.87
5.83
5.83
5.98
5.98
6.17
6.17

5.87
5.87
5.83
5.83
5.97
5.97
6.17
6.17

€

1.87
0.80
172
175

1.89
0.59
1.86
174
1.18

111
111
1.38
1.38
1.43
143
143
143

111
111
137
137
1.43
1.43
143
1.43

https://earthquake.usgs.gov/hazards/interactive/

lon

117.581°W
117.735°W
117.571°W
117.821°W

117.581°W
117.735°W
117.604°W
117.821°W
117.802°W

117.667°W
117.667°W
117.667°W
117.667°W
117.667°W
117.667°W
117.667°W
117.667°W

117.667°W
117.667°W
117.667°W
117.667°W
117.667°W
117.667°W
117.667°W
117.667°W

lat

33.825°N
33.617°N
33.821°N
33.524°N

33.825°N
33.617°N
33.848°N
33.524°N
33.514°N

33.712°N
33.712°N
33.730°N
33.730°N
33.748°N
33.748°N
33.766°N
33.766°N

33.712°N
33.712°N
33.730°N
33.730°N
33.748°N
33.748°N
33.766°N
33.766°N

az

24.97
225.73
28.08
221.08

24.97
225.73
16.60
221.08
215.58

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

%

27.48
10.89
7.22
2.61
1.35

25.89
10.51
5.87
233
1.43
1.27

23.44
4.53
4.53
251
251
1.28
1.28
1.07
1.07

23.20
4.52
4.52
2.47
247
1.27
1.27
1.07
1.07

3/11/2019, 1:34 PM
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THESE QUANTITIES ARE APPROXIMATE AND MAY
VARY DEPENDING ON ACTUAL FIELD CONDITIONS.

RESERVOIR SITE EXCAVATION. .. . 62,000cy

IF/LLA:?{A............. z,macr

10

CONSTRUCTION NOTES
() SPIRAL STAIRS AND PLATFORM. SEE DETAILS SHEET 7
(Z) OVERFLOW AND DRAIN. SEE DETAIL 1 SHEET 8.

©

(8) 12 DIA. INLET-OUTLET PIPE. SEE SHEET 4 FOR PLAN.
AND PROFILE. |

GRATE INLET CATCH BASIN. SEE DETAIL 3 SHEET 8.

LIQUID LEVEL INDICATOR. SFE DETAIL 1 SHEET 7.

ROOF HATCH AND CENTERLINE OF INSIDE LADDER SEE
DETAIL 2 SHEET 6. ;

36" DIA. MANHOLE,

SEE DETAIL 1 SHEET 6.

24" DIA. MANHOLE., SEE DETAIL 1 SHEET 6.

L}

3" A.C. PAVEHEHT OVER NATIVE.

CURB AND GUTTER. SEE SECTION A SHEET 5.

REMOVE EXISTING PVC WATER LINE AND TANK.

TEMPORARY 6' CHAINLINX FENCE.

6' CHAINLINK FENCE.

8" DIA. TANK DRAIN. SEE DETAIL 2 SHEETS.
CONTROL AND POTENTIAL TEST BOX AND CuSO4

TEST STATIONS.

4" CL. 150 PVC WATER LINE.

RYAN-HERCO ROUND-FLAT BOTTOM FIBERGLASS
TANK STZE NO. 7800-108 AND 7801-108 COVER
SECTION. SEE /B

\5/

‘1" CORP STOP JONES J~-50 OR APPROVED EQUAL IN
OVERSIZE HALF COUPLING AND INSULATION BUSHING
WELDED TO SIDE OF TANK. LOCATION QOF CORP STOP
TO BE DETERMINED BY DISTRICT AT TIME OF
ERECTION OF TANK.

@6.@6®®@6@0® @&

&

CROSS GUTTER. SEE DETAIL 1 SHEET 5.

@

) . et h e s st oo \ . - N AR % mt gk
) sl % cpoa . o o " A . phow] oL o o »- b " n g
A At e D R o g e e | g b g St B T P A . R e s i b

- /
—
/
,-’/
"/:, .

e M e o e———
-
e

TR s e —

e e ot T - .-

REMOVE EXIST

st Bic st SR v it RS g SR Ml by Y

\\\ M

Ono i‘/li .41(’54 \

e B T T

\\ w, \, . | \\

. coNMEth 70 |
£xIST A@{—’\

\ﬁ#'as 37 WL
. ’ S \" . \ !3 . ."'t\_ )
" R ‘ ‘\ - .\ '..'.'.."‘S . T \ '-.. :

-

Y T ’ S R e B > L bt
R R B e e s kR

s St by s

PEe o Dy
s N S LA Gy Ll o

A AP o Mmoo
e it T D A

2 P
i e A

T e e e e T o s e R

2 i i i i . of 5t X «-,.m
B e e R o I it S WS il it vttt diadet S Ao st e e,

EC_£L.=828.71

&€ L. 82879

" L»? ? 46‘

.\A\
L

CURKE dﬂ#
a:/49°94'30" - Vs
TR 230 \ ‘
Wy’ 8"

39 ?5

s P
— .

i

o

CURB { SUTTER

AT o MATCH EXIST. EL..

————n . "

A zqaza.fs f’t

et .
RN,

[ R LY T

o
rl m..“'.‘ g e
e - -
“’ ] -
-
¢ ” S by
. .\. v
’ ,’ .
» .
/" -~ * .
.a' ) ot
o b ”1&’/5 05"" T T
* . . .
o ) /87. 30"
: . .
o : e - .
‘ ! : ! -
’ . - . R,
. ‘ ’ ‘ e : .t ‘ -7 'e.._—/
. ) ) .,' . . . . .
-
-
-
’ -
-
-
o
+

GENERAL NOTES

Protect eucalyptus trees in place
at easterly propertiy line.

1.

Blend top of variable cut and toe
of variable fill slopes into slope
of natural ground.

2.
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LOS ALISOS WATER DISTRICT
ORANGE COUNTY, CALIFORNIA

M

ZONE B 7.8 MG
RECLAIMED WATER RESERVOIR

GRADING AND PLOT PLAN
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