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Section1 Purpose and Scope

This hydrology study presents an analysis of the hydrologic effects of the redevelopment of 5 -
acre industrial redevelopment, in the City of Irvine, California.

This hydrology study addresses runoff from the project site and its impact to the existing
downstream storm drainage system. The study includes calculations for the 25-year & 100-year
storm event for both the existing and proposed condition. The study also details the general
project characteristics, the design, criteria, and methodology applied to the analysis of the
project. The report provides a design analysis for the drainage facilities proposed as part of the
project, with the drainage improvements being designed to for the 25-year storm event and
proposed buildings being protected from the 100-year storm.

This Hydrology Study fulfills the requirements of the Orange County Hydrology Manual.

The plans and specifications in the Hydrology Study are not for construction purposes; the
contractor shall refer to final approved construction documents for plans and specifications.
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Section 2 Project Information

2.1 Project Description

The proposed construction involves the redevelopment of approximately xx acres of an existing
dog park and adjacent parking lot located in the city of Irvine. The redevelopment will include
constructing a fueling station, parking area, above ground tanks; and solar panel structures.
New underground storm drain and utility structures are proposed in conjunction with at grade
catch basins and water treatment BMPs.

2.1.1 Project Location
The project is located at 6405 Oak Canyon Irvine, California 92618. The site is bordered by a
warehouse facility to the west, an industrial storage area to the north, several large

commercial/industrial buildings to the east, and a hazardous waste facility to the south. See
Figure 1 below.
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Project

Location

Figure 1 — Project Vicinity Map (Not To Scale)

2.2 Hydrologic Setting

This section summarizes the project's size and location in the context of the larger watershed
perspective, topography, soil and vegetation conditions, percent impervious area, natural and
infrastructure drainage features, and other relevant hydrologic and environmental factors to be
protected specific to the project area's watershed.

2.2.1 Watershed

The project siteis located within Watershed F of the OCFCD Drainage System. The project
discharges to an underground storm drainpipe located in Oak Canyon. This discharges to
Mashburn channel which eventually becomes San Diego Creek. This joins the Upper Newport
Bay and from there, it goes to the Lower Newport Bay and then, ultimately, to the Pacific
Ocean. See Appendix G for OCFCD maps.
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2.2.2 Existing Topography and Facilities

The existing topography of the project site is relatively flat with slopes varying from
approximately 1.5% to 2.9% in paved and walkable areas. The existing site primarily an existing
dog park with sparse cover. The southern portion of the site is an existing hazardous waste
pickup facility with surrounding parking and asphalt pavement. The pervious area is
approximately 44% in the existing condition. Site elevations range from 170 to 181 feet above
Mean Sea Level.

2.2.3 Adjacent Land Use

The project is located within a commercial/industrial area that includes several maintenance
buildings and surface grade parking. The site is bordered by a warehouse facility to the west, an
industrial storage area to the north, several large commercial/industrial buildings to the east,
and a hazardous waste facility to the south.

2.2.4 Soil Conditions

The project site location resides within the hydrology soil group C.

Group C Soils with slow infiltration rates when thoroughly wetted. These consist chiefly of soils
with a layer that impedes downward movement of water or soils with moderately fine to fine
textures. These soils have final infiltration rates of 0.05 — 0.15 in/hr

See Appendix A.

2.2.5 Downstream Conditions

All existing project runoff sheet flows to an inlet structure locate at the SW corner of the
property near Oak Canyon. Stormwater enters the public storm drain system and flows
westerly to Mashburn Channel. Flows then discharge into San Diego Creek which eventually
outlets in the Upper Newport Bay. Lastly stormwater is conveyed through the Lower Newport
Bay before discharging into the Pacific Ocean.

2.2.6 Existing Drainage Patterns

The existing project site is 5.00 acres. Stormwater flows generally flow in a NE to SW direction
towards Oak Canyon.
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Discharge point 1: The existing site Is primarily a dog park with sparse ground cover. There is an
existing industrial waste facility to the south with support parking. Surface runoff is collected in
an earthen swale located along the western property line from both the dog park and industrial
facilities. Flows are then conveyed southerly to an at grade inlet structure located at the SW
corner of the property. Stormwater enters an existing Hydrodynamic separator before entering
the public storm drain system located in Oak Canyon.

The existing condition Hydrology map is included in Appendix B of this report. The existing AES
files are included in Appendix C of this report.

2.2.7 Proposed Drainage Patterns

An existing inlet structure located near the SW corner of the project site acts as an outlet for
the neighboring property. While located on the proposed development site, no runoff from
6405 Oak Canyon discharges into this inlet structure and no comingling of waters occurs. The
existing inlet structure and drainage collection system servicing the neighboring property, will
be protected in place during development. As the offsite hydrology will not be impacted during
the course of the redevelopment of 6405 Oak Canyon it has not been included as a part of this
study.

Discharge point 1: drainage area “A” which consists of 5.0 acres of pavement, landscape, and
building roofs. The building roofs discharge at grade on to the asphalt pavement. The site
generally flows from NE to SW and is intended to match existing conditions. Runoff from the
paved areas will sheet flow to nearby concrete ribbon gutters that flow into catch basins/grated
inlets that are a part of the private storm drain system. The private storm drain system will
capture onsite runoff and route water quality treatment flows to proposed Modular Wetland
Systems for water treatment. A portion of the site will be treated by a biofiltration basins. The
water quality design and sizing will be discussed further in the project’s WQMP report. Peak
flows above the Design Treatment Flow Rate will bypass the treatment units through a
diversion manhole and discharge directly the underground storm drain system. Flows will then
enter the detention system then ultimately enter the public storm drain system as done
previously in the existing condition.

The proposed condition Hydrology map is included in Appendix D of this report. The proposed
AES files are included in Appendix E of this report.

TAIT JOB # ME04130 Page 7




Operations Support Facility Hydrology Study
Irvine, California by TAIT & Associates

2.2.8 Impervious Cover

In the existing condition, impervious cover consists of roof, concrete sidewalks/pavement, and
asphalt pavement for the parking spaces and drive-aisle which comprises 56% of the existing
site area. In the proposed condition, impervious cover consists of roof, concrete
sidewalk/pavement, and asphalt pavement for parking spaces and drive-aisles, and covered
awnings which comprises 97% of the existing site area. The increase in runoff due to the
increase in impervious cover will be detained back to pre-project conditions as described in
section 5.

Section 3 Hydrology Design and Criteria

3.1 Design Criteria

This section summarizes the design criteria and methodology applied during the drainage
analysis of the project site. The design criteria and methodology follow the 1986 Orange County
Hydrology Manual (OCHM), its 1996 Addendum, and the 1996 Orange County Local Drainage
Manual (LDM) requirements.

3.1.1 Rational Method

Computer models were completed using AES RATSCX software with built-in methodology
following the OCHM. The RATSCX module was used to analyze and route runoff through each
subarea using elevations, relative slopes, flow lengths, soil types, and acreage inputs to
calculate time of concentration and peak flow rates.

Design input criteria for the model were as follows:

Design Storm: 25- and 100-year storm events

Antecedent Moisture Condition (AMC): Il for 25-year and lll for 100-year

SCS Soil Group: C

Existing Land Use: “Commercial” (90% impervious)

Proposed Land Use: “Commercial” (90% impervious)
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Full on-site AES rational method analysis and values are included Appendix C for the existing
condition and Appendix E for the proposed condition.

3.1.2 Small Area Hydrograph

The Small Area Unit Hydrograph (SAH) was prepared to analyze the proposed underground
detention basins for the project outfall 1. The SAH analyzes the ability to reduce peak flow
runoff for flood control purposes. Per the Orange County Hydrology Manual, the SAH applies to
watershed smaller than 640 acres. This analysis was prepared using the FLOODSCX module of
AES, which utilizes the time of concentration obtained from the rational method, the rainfall
depth, the total tributary area and the loss rates (Fm and Y) to calculate the watershed
hydrograph. Additionally, the Rational Method Coefficient used for the analysis was 0.9, as
noted per OCHM Equation D.3: for | > Fp then C= 0.9 (I-Fm) otherwise C =0.9.

The hydrograph is then routed through the proposed basin using the stage-storage-discharge
table and the outflow discharge hydrograph is obtained. The small area hydrograph was run for
the 25-year and 100- year storm events to analyze the capacity of the proposed basins and the
flow through the storm drain system. The basin calculations and design are described further in
Section 5 of this report.

TAIT JOB # ME04130 Page 9
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Section 4 Hydrology and Drainage Analysis

This section summarizes the quantitative hydrologic analysis of the existing and proposed
conditions of the site.

4.1 Drainage Delineation

A hydrology map for the existing and proposed conditions are provided in the Appendix B & D
of this report, depicting subareas, elevations, and flow lengths corresponding with the node
based Rational Method peak flow analysis.

4.2 Summary of Results

The current study provides the existing and proposed condition hydrology analyses for the 25-
year storm event. The proposed peak flows up to the 25-year event have been mitigated to
prevent project peak flow increase. The following pages is a summary of the final project peak
flows. Also, a complete summary table of all project areas is included in Table 1.

SUMMARY OF RESULTS - TABLE 1

Outfall 1 — Public Storm drain In Oak Canyon
Existing Proposed
ID Area (AC) ID Area (AC)

A-1 5.00 A-1 1.95
A-2 0.56
A-3 0.43
A-4 0.62
A-5 0.78
A-6 0.66

TOTAL (AC) 5.00 5.00

25-YEAR RATIONAL 13.41 17.95

METHOD (CFS)

The existing total peak flows from the project contributing to the existing public storm drain
main linein Oak Canyon for the 25-year storm is 13.41 CFS. The proposed total peak flows
from the project is 17.95 CFS. The project will therefore needs to mitigate the increase in peak
runoff back to pre-project conditions. A Proposed detention system has been designed, as
described in section 5.1, to reduce the peak flow to existing conditions.

TAIT JOB # ME04130 Page 10
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Section 5 Detention Basin and Hydraulic Design

5.1 Detention Basin Design

A detention system is proposed to mitigate peak flows for the project. The detention system
connects to a Diversion Manhole structure that will be designed with a low flow orifice that will
discharge flows to proposed Modular Wetland Units for water quality treatment. Each
Diversion Manhole structure will have a weir that will be set above the elevation at which the
water quality treatment requirement is achieved. The peak flows will be discharged over the
weir which then connects to a high flow bypass orifice. Calculations for the outlet structures
head versus discharge are included in Appendix F, and these utilize the weir and orifice
equations as shown below.

Orifice Flow:
Qo = KA\ 2gHo
Where:
Qo = Orifice Outflow (cfs)
Ho = Water height above orifice center (ft)
K = Orifice flow coef., 0.6
A = Cross sectional area of orifice (ft"2)
g = gravitational accel., 32.2 ft/sec”2
Weir Flow:
Qw = CLH?/?
Where:

Qw = Weir Outflow (CFS)
C = Weir flow Coef., 3.087
L. = Length of Weir (Ft)
H = Water height above top of Weir (Ft)

The detention basin analysis was prepared using AES Small Unit Hydrograph method, as
described in section 3.1.2. The 25-year storm event was analyzed and a summary is provided in
Table 2.

The Old Castle Storm Capture modular vaults are being utilized for the proposed underground
basins. The stage storage for each basin and detention basin design parameters are included in
Appendix F. A summary of the basins results is included below.

TAIT JOB # ME04130 Page 11
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SUMMARY OF RESULTS - TABLE 2

Basin Volume

25-Year Proposed
Unmitigated Peak

25-Year Proposed
Mitigated Peak

25-Year Existing
Peak Discharge

BIaDsm (CF) Discharge Discharge (cfs)
(cfs) (cfs)
Detention Basin A 6,000 17.33 13.00 -
Summary 6,000 17.33 13.00 13.72

The calculations as shown on this report provides an adequate Basis of Design that

demonstrates that the proposed project will not have a negative impact to the public storm

drain system downstream of the project.

5.2

Hydraulic and Catch Basin Design

The on site catch basins were sized using the Launch Express Hydrology tool. All catch basins

were sized to handle 25-year flows Rational method flows as described in section 3.1.1. A

summary of the catch basin sizing can be found in Table 3. Further calculations provided in

Appendix H.

SUMMARY OF RESULTS - TABLE 3

Catch Basin ID ID 25 Year Peak Sump/Flow By Bypass Flow
Flow Rate

CB#1 A-2 2.14 Flow By 1.08

CB#2 A-3 1.69 Flow By 1.61

CB#3 A-4 2.19 Flow By 2.17

CB#4 A-5 2.87 Flow By 3.06

CB#5 A-6 2.47 Sump -
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Section 6 Conclusion

Based on the hydrology and Hydraulic results presented on this report, the project will not have
a negative impact on the public downstream drainage structures and the buildings will be
protected from 25-year storm event. The total peak flows contributing to the public storm drain
main in Oak Canyon will be reduced up to the 25-year event. An underground detention basin
are proposed to mitigate the peak flows increase associated with the proposed improvements.
Storms beyond the 25 year will sheet flow towards Oak Canyon.and discharge as existing.

TAIT JOB # ME04130 Page 13
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Appendix A - Soil Group Map

Soil Group M
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Hydrologic Soil Group—Orange County and Part of Riverside County, California

S
B
I
&

117° 45'52"W

33° 40'40'N 33° 40'40"N
:
:
=}
g
:
:
=}
[ o R 3 ; e
; i) ’ A i
- W ’ 8l 5
iIfMapimaygnedbelvalid _ﬁ}ﬂ_@ Scalel q%: : _ e g
33° 40'33"N i : : - 33° 40'33'N
428970 428990 429010 429030 429050 429070 429090 429110

= =

n Map Scale: 1:1,040 if printed on A portrait (8.5" x 11") sheet. n

iy Meters N

5 N o 15 30 60 0 5

Feet
0 50 100 200 300
Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 11N WGS84

USDA  Natural Resources Web SeilSurvey 2/25/2022

Conservation Service National Cooperative Soil Survey Page 1 of 4
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Hydrologic Soil Group—Orange County and Part of Riverside County, California

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
208 Sorrento clay loam,0to |C 2.3 100.0%
2 percent slopes,
warm MAAT, MLRA
19
Totals for Area of Interest 2.3 100.0%
Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

USDA
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|
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Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1-19

2/25/2022
Page 3 of 4
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Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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INTRODUCTION

PURPOSE

This report summarizes the results of our geotechnical investigation for the proposed Irvine
Operations Support Facility (IOSF) Site Project located at 6427 Oak Canyon, Irvine, California.
The purpose of our investigation was to determine the nature of the subsurface soils, evaluate their
in-place characteristics, and provide geotechnical recommendations with respect to site clearing,
remedial grading, and design and construction of foundations and slabs for the proposed new
structures and associated exterior site improvements. The scope of work was in accordance with
our Agreement for Professional Consulting Services with the City of Irvine, previously approved
on June 12, 2019.

SCOPE

The scope of our geotechnical investigation, as outlined in our December 24, 2020 proposal, was
as follows:

1. Researched background information pertaining to the site, including information in your
files, published geologic maps by CGS and/or USGS, and any available project plans and
documents.

2. Marked five (5) hollow-stem auger (HSA) drill hole locations during our initial site visit
and contacted Underground Service Alert (USA/Dig Alert) in order to provide advance
notification of the subsurface drill holes planned within the subject site.

3. Performed a field subsurface exploration program consisting of advancing two HSA drill
holes to a depth of approximately 51 feet, one HSA drill hole to a depth of approximately
21.5 feet, and two HSA drill holes to a depth of 11.5 feet within/near the footprint of the
proposed prefabricated metal structures and above-ground tanks. Logged all field
exploration work and obtained soil samples for geotechnical laboratory testing.

4. Performed laboratory testing on the soil samples obtained from the drill holes. Testing
included in-situ moisture content and density, particle size distribution, maximum density
and optimum moisture content, expansion index, shear strength characteristics,
consolidation with one time rate, R-value, and full chemical analysis.

5. Interpreted and evaluated the field and laboratory data collected from our investigation and
incorporated it with the previous data. Performed geotechnical engineering design analyses
which included geologic hazards and seismicity study, settlement analysis, bearing
capacity, lateral earth pressure, liquefaction analysis, seismic analysis in accordance with
the American Society of Civil Engineers (ASCE) 7-16 standards, and pavement analysis.
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6. Reviewed the reference (1) conceptual site plan showing the planned site improvements.

7. Prepared this formal geotechnical report for the proposed IOSF Site Project presenting our
final geotechnical conclusions and recommendations to  support the proposed new
structures and associated exterior site improvements.

LOCATION

The IOSF Site Project is located at 6427 Oak Canyon within the City of Irvine, California. The
general location of the project site is shown on Plate 1 — Location Map.

SITE DESCRIPTION

Currently, the subject site is occupied by a dog park and an operations support facility for the City
of Irvine consisting of six buildings, a fueling station, and several storage and shade structures.
The majority of the facility buildings are either completely or partially surrounded by either
concrete flatwork or asphalt pavement while the dog park is covered by dirt and grass with trees
along the western side. The Operations Support Facility building within the southeast portion of
this site is surrounded by landscaping that consists of lawns and planter areas that contain shrubs
and trees. The subject site is relatively flat, with only minor changes in grade.

PROJECT DESCRIPTION

The City of Irvine is planning to remove the existing dog park and a portion of the adjacent parking
lot to the south to construct a fueling station with fuel islands and above ground tanks and a new
parking area covered by solar panel canopies. Other parking areas within the site will also be
reconfigured with solar panel canopies. Site improvements will also include a new canopy to
replace the existing canopy along the west side of the Operations building, new pre-fabricated
metal structures within the northeast and northwest portions of the site, new yard lighting
throughout the site, a new dog path trail with lighting along the perimeter of the site, and new
security gates.

A new detention basin will be constructed to treat surface runoff prior to discharging to a
permanent drainage device. Infiltration at the site is not permitted due to the site being located
within the El Toro Groundwater Plume area. Final grades of all improvements, excluding the
detention basin, are planned to be near existing grades. The planned improvements are shown on
Plate 2 — Geotechnical Map which uses the reference (1) concept site plan as the base map.
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SUBSURFACE EXPLORATION

GMU conducted a field investigation program to characterize the subsurface soils in the vicinity
of the proposed structures and site improvements. A total of five (5) hollow-stem auger (HSA)
exploratory borings were performed to a maximum depth of 51 feet below ground surface (bgs).
Relatively undisturbed Modified California samples and Standard Penetration Test (SPT) samples
were obtained from the drill holes alternating every 5 feet for visual classification and laboratory
testing. Groundwater was not encountered during our investigation.

The locations of our drill holes are shown on the attached Plate 2 — Geotechnical Map. The logs
of our drill holes are included in Appendix A.

LABORATORY TESTING

Laboratory testing was performed on bulk and relatively undisturbed samples collected from the
exploratory drill holes during our recent subsurface exploration. Testing on soil samples included
the following:

In-situ moisture and density;

Sieve analysis;

Maximum density and optimum moisture content;
Expansion index;

Consolidation;

Direct shear tests;

R-value; and

Corrosion (pH, resistivity, chlorides, soluble sulfates)

The results of our laboratory testing are summarized on Table B-1 included in Appendix B.

GEOLOGIC FINDINGS

REGIONAL GEOLOGIC SETTING

The general location of the site is positioned in the southeastern portion of the Central Block of
the Los Angeles Basin within an area known as the Tustin Plain (CDMG, 1980). Locally, the site
exists on a series of coalescing alluvial fans between the Santa Ana Mountains and the San Joaquin
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Hills. Review of the available logs, documents, and literature indicates the site is underlain
predominantly by engineered fill (Qaf) and younger alluvial fan deposits (Qyfa) (USGS, 2006).

SUBSURFACE MATERIALS
Engineered Fill (Qaf)

Fill soils were encountered in all of the borings drilled within the site and consist of dark brown to
brown, damp to moist, medium dense silty to clayey sands, and soft to firm sandy clays. The fills
were placed as part of the previous grading operations and were observed to be approximately 3 to
3.5 feet in depth. However, deeper engineered fill may exist in local areas. The fine-grained fill
soils largely possess medium to high plasticity/expansion characteristics.

Younger Alluvial Fan Deposits (Qyfa)

Younger alluvial fan deposits were encountered within the drill holes to the maximum depth
explored (51 feet). The alluvial deposits encountered consisted mainly of light brown to yellowish
brown, crudely stratified, firm to stiff sandy clays, and medium dense to dense silty sands, clayey
sands, and poorly graded sands. The soils are generally dry to moist. Moisture contents and dry
unit weights varied as summarized on Table B-1 of Appendix B.

LOCAL GROUNDWATER

No static groundwater was encountered within our drill holes to the maximum depth explored
(51 feet). This is in general agreement with the depth of historically high groundwater provided in
the reference Seismic Hazard Zone Report for the Tustin Quadrangle (CDMG, 2001) which
indicates that historic high groundwater is in excess of 40 feet below the ground surface.

It should be noted that seasonal fluctuations in the groundwater level may occur. However, given
that no groundwater was encountered to a depth of 51 feet below existing ground surface for this
investigation, and historic high groundwater is in excess of 40 feet below the ground surface, it is
anticipated that present and/or future groundwater is not expected to have an impact on the
proposed construction.
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SEISMIC CONDITIONS
Faulting and Seismicity

The site is not located within an official Alquist-Priolo Earthquake Fault Zone (Jennings, 1994;
Hart and Bryant, 2007), and no known active faults are shown crossing the site on the reviewed
geologic maps. The site is, however, located within close proximity to several surface faults that
are presently zoned as active or potentially active by the California Geological Survey (CGS). The
nearest known active fault is the San Joaquin Hills blind thrust fault which is located approximately
1 mile from the site and capable of generating a maximum earthquake magnitude (Mw) of 7.1.
The site is also located within 10 miles of the Newport-Inglewood fault which is capable of
generating a maximum earthquake magnitude (Mw) of 7.5.

Most of southern California is subject to some level of ground shaking (ground motion) because
of movement along active and potentially active fault zones in the region. Given the proximity of
the site to several active and potentially active faults, the site will likely be subject to earthquake
ground motions in the future. The level of ground motion at a given site resulting from an
earthquake is a function of several factors including earthquake magnitude, type of faulting,
rupture propagation path, distance from the epicenter, earthquake depth, duration of shaking, site
topography, and site geology.

Seismic Hazard Zones

According to the reference Seismic Hazard Zone map for the Tustin 7.5-Minute Quadrangle, the
subject site does not lie within an area that is susceptible to earthquake-induced liquefaction or
landsliding. However, a liquefaction zone is located on the west side of Jeffrey Road,
approximately 1 mile northwest of the subject site.

GEOTECHNICAL ENGINEERING FINDINGS

STATIC SETTLEMENT/COMPRESSIBILITY

The proposed grades of the new prefabricated structures and site improvements are planned to be
essentially at the same elevations as existing grades. Therefore, static settlement of the site will
only be induced by introducing new structure loads to the existing grades and subsurface soils.
The underlying alluvial deposits encountered were found to be medium dense/soft to dense/stiff
and are considered susceptible to consolidation. Static settlement at the site was analyzed for new
fill over in-situ alluvial deposits condition under our recommended bearing capacity utilizing the
approximate preliminary assumed structure foundation loads by means of our consolidation
laboratory test from the subject site. Calculated total static settlements under the anticipated
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foundation loads is approximately 1-inch with a differential settlement of 0.5 inch over a span of
40 feet.

LIQUEFACTION AND EARTHQUAKE-INDUCED SETTLEMENTS

Liquefaction

The subject site is not located within a zone of potential liquefaction per the Seismic Hazard Zone
Map for the Tustin Quadrangle (CDMG, 2001). However, it is adjacent to a liquefaction zone
located approximately 1 mile northwest of the subject site. Therefore, a liquefaction analysis was
performed.

Soil liquefaction results from loss of strength during cyclic loading, such as imposed by
earthquakes. Soils most susceptible to liquefaction are loose to moderately dense, saturated
granular soils with poor drainage, such as silty sands or sands and gravels capped by or containing
seams of impermeable sediment.

When seismic ground shaking occurs, the soil is subjected to cyclic shear stresses that can cause
increased hydrostatic pressure that induces liquefaction. Liquefaction can cause softening, which
can result in large cyclic deformations. In loose granular soils, softening can also be accompanied
by a loss of shear strength that may lead to large shear deformations or even flow failure under
moderate to high shear stresses, such as beneath a foundation or sloping ground (NCEER/NSF,
1998).

Loose granular soil can also settle (compact) during liquefaction and as pore pressures dissipate
following an earthquake. Very limited field data is available on this subject; however, in some
cases, settlement on the order of 2 to 3 percent of the thickness of the liquefied zone has been
measured.

Youd and Idriss, et al. (2001) methodology was used to evaluate the liquefaction resistance of
subsurface soils within the site from our drill hole data. Our liquefaction analysis was based on the
ASCE 7-16 ground motion criteria. The California Geological Survey (CDMG, 2001)
groundwater data, which provides a historical high groundwater depth in excess of 40 feet, was
used in our analysis.

Our liquefaction analysis determined that the potential for liquefaction at the subject site is low for
a design groundwater table at or deeper than 40 feet below ground surface. The results of our
liquefaction analysis are included in Appendix C.
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Earthquake-Induced Settlement

If near-surface soils vary in composition both vertically and laterally, strong earthquake shaking
can cause non-uniform compaction of soil strata, resulting in movement of the near-surface soils.
But because the subsurface soils encountered at the site do not appear to change in thickness or
consistency abruptly over short distances, we judge the probability of significant differential
compaction at the site to be low. The total and differential earthquake-induced settlements are
expected to be less than 1-inch and ’2-inch, respectively. The results of our earthquake-induced
settlement analysis are included in Appendix C.

Lateral Spreading

Lateral spreading typically occurs as a form of horizontal displacement of relatively flat-lying
alluvial material toward an open or “free” face such as an open body of water, channel, or
excavation. In soils, this movement is generally due to failure along a weak plane and may often
be associated with liquefaction. As cracks develop within the weakened material, blocks of soil
displace laterally towards the open face. Cracking and lateral movement may gradually propagate
away from the face as blocks continue to break free. Generally, failure in this mode is analytically
unpredictable since it is difficult to determine where the first tension crack will occur.

Since the liquefaction potential is considered low at the site, and there are no creeks or open bodies
of water within an appropriate distance from the site for lateral spreading to occur, the probability
of lateral spreading occurring at the site during a seismic event is very low.

TSUNAMI, SEICHE, AND FLOODING

The site is not located on any State of California — County of Orange Tsunami Inundation Map for
Emergency Planning. The potential for the site to be adversely impacted by earthquake-induced
tsunamis is considered to be negligible since the site is located several miles inland from the Pacific
Ocean coast at an elevation exceeding the maximum height of potential tsunami inundation.

The potential for the site to be adversely impacted by earthquake-induced seiches is considered to
be negligible due to the lack of any significant enclosed bodies of water located in the vicinity of
the site.

According to the County of Orange FEMA Flood Insurance Rate Map, the site is located within
“Zone X”, an area of minimal flood hazards. The potential for the site to be adversely impacted by
significant flooding is considered very low.
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SOIL EXPANSION

According to the 2019 CBC, soils meeting all four of the following provisions shall be considered
expansive, except that tests for compliance with Items 1, 2, and 3 shall not be required if the test
prescribed in Item 4 is conducted:

1. Plasticity index (PI) of 15 or greater (ASTM D4318).

2. More than 10 percent of the soil particles pass the #200 sieve (ASTM D422).

3. More than 10 percent of the soil particles are less than 5 micrometers in size (ASTM
D422).

4. Expansion index greater than 20 (ASTM D422).

One expansion index (EI) test was performed on the near surface soils at the site. The expansion
index of the tested soil was 113, which indicates a high expansion potential. Therefore, the shallow
soils within the site have a potential for expansion and special design considerations will be
required for design of the proposed improvements. Test results are provided in Appendix B.

SOIL CORROSION

Based on the test results for pH, soluble chlorides, sulfate, and minimum resistivity obtained during
this investigation (presented in Appendix B), the on-site soils should be considered to have:

e A low minimum resistivity (severely corrosive to ferrous metals).

e A negligible sulfate exposure to concrete per the ACI 318 Table 19.3.1.1 (Exposure
Class So).

¢ A low chloride content (i.e., less than 400 ppm).

Further corrosivity testing is recommended below proposed structures and improvements upon
completion of precise grading and prior to construction to confirm the preliminary results provided
herein.

EXCAVATION CHARACTERISTICS

Rippability

The soil materials to be encountered for the project can be excavated with conventional grading
and excavation equipment.
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Excavation and Trenching

We expect that the proposed corrective grading and utility trenches can be accomplished utilizing
conventional excavating and trenching machines and backhoes. Significant quantities of gravels
or oversize materials were not observed during our field investigation. However, zones of medium
dense, sandy soils were encountered during our exploration, and these materials may be subject to
caving or sloughing due to the granular nature of the uncemented soil matrix. Trench support
requirements will be limited to those required by safety laws or other locations where trench slopes
will need to be flattened or supported by shoring designed to suit the specific conditions exposed.

Excavation Stability

Excavations created for corrective grading and utility trenches will need to be laid back at an angle
no greater than 1:1 up to a depth of 4 feet and/or shored per OSHA requirements. Below 4 feet,
excavations will need to be laid back 1.5:1 as Type C soils were encountered during the
investigation.

The above verbiage regarding excavation stability is presented for general guidance only. All
aspects of construction stability are the responsibility of the contractor. All governing regulations
in regards to excavation stability (i.e., OSHA, City of Irvine, etc.) should be followed.

Volume Change

In order to aid in the planning for the anticipated precise grading, we estimate that the change in
volume of the on-site engineered fill excavated and placed as compacted fill at an average relative
compaction of 90%, will result in about 2% to 5% decrease of volume or shrink.

IN-SITU SOIL MOISTURE CHARACTERISTICS

The fill and alluvial soils within the site are generally dry to very moist. Soils within the upper
5 to 10 feet have an average degree of saturation between 48 to 93 percent. Consequently, the
potential for expansive soil movements to impact all improvements is high. It should be noted,
however, that the moisture content within the upper several feet may vary depending on rainfall
and the time of year in which grading occurs. One or more of the following measures during site
grading may be required: 1) moisture conditioning, 2) locally drying back of the soils, and/or
3) mixing of the soils.
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CONCLUSIONS

Based on the geologic and geotechnical findings, the following is a summary of our conclusions:

1.

It is our opinion that the proposed project is feasible assuming all applicable
recommendations contained herein are implemented.

The sandy alluvial deposits may be subject to caving or sloughing due to the granular
nature of the uncemented soil matrix.

Groundwater is not anticipated to be a design constraint and/or encountered during
the planned precise grading ot during the installation of shallow underground utilities.

There are no known active faults crossing the subject site. The site seismicity is
typical for the Irvine area. Structure design should be in accordance with the current
CBC.

The magnitude of total static settlements beneath the proposed structures
(i.e., prefabricated metal structures and aboveground tanks) are not expected to
exceed 1 inch.

The potential for liquefaction is considered low and total earthquake-induced
settlement is expected to be less than 1 inch.

The potential for liquefaction-induced lateral spreading is considered very low.

The on-site soils have a high expansion potential. Due to the potential for expansive
soils, special design considerations will be required for the foundations, slabs, and
flatwork associated with the proposed improvements. The previously graded site
contains soils within the upper 5 to 10 feet that have an average degree of saturation
between 48 and 93% indicating damp to moist conditions and a high potential for
expansive soil movements.

The on-site soils are corrosive to ferrous metals and have a potential for chloride
corrosion exposure to concrete (i.e., as defined by the CBC) and reinforcement.
Special design considerations will be required for proposed improvements in contact
with on-site soil.
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RECOMMENDATIONS

DEVELOPMENT FEASIBILITY

Based on the geologic and geotechnical findings, it is our opinion that the proposed grading and
construction shown on the reference (1) precise grading plans is feasible and practical from a
geotechnical standpoint if accomplished in accordance with the City of Irvine grading and
building requirements and the recommendations presented in this report. Geotechnical
recommendations provided in this report include the following:

e Recommendations for corrective grading for the proposed improvements
(i.e., foundations, structure pads, and pavement/flatwork areas);

e Design parameters for spread and continuous footings, slab-on-grade systems, and pole
foundations to support the proposed structures and site improvements;

e Utility trench and structure excavations, and backfill recommendations; and

e Asphalt pavement and concrete flatwork recommendations.

GENERAL SITE PREPARATION AND GRADING

General

The following recommendations pertain to any required grading associated with the proposed
improvements. All site preparation and grading should be performed in accordance with the City
of Irvine grading code requirements and the recommendations presented in this report.

Clearing

All significant organic material such as weeds, brush, tree branches, or roots, or construction debris
such as old irrigation lines, asphalt concrete, and other decomposable material should be removed
from the area to be graded. No rock or broken concrete greater than 6 inches in diameter should
be utilized in the fills.

Corrective Grading

Corrective grading will serve to create a firm and workable platform for construction of the

proposed developments such as new prefabricated structures and associated pavement and site
flatwork.
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It should be noted that the recommendations provided herein are based on our subsurface
exploration and knowledge of the on-site geology. Actual removals may vary in configuration and
volume based on observations of geologic materials and conditions encountered during grading.
The bottom of all remedial grading removals should be observed by a GMU representative to
verify the suitability of in-place soil prior to performing scarification and recompaction.
Corrective grading recommendations are outlined below.

Structure Foundations/Slabs: Grading recommendations for support of the new
prefabricated metal structure pads, above-ground tank pads, and miscellaneous shallow
spread/continuous foundations should consist of the following:

0 The existing ground surfaces should be over-excavated to a depth of at least
24 inches below existing grades or to a depth of at least 18 inches below the bottoms
of new footings or slabs, whichever is deeper. The lateral extent of the
over-excavation should extend a minimum of 3 feet beyond the perimeter edges of
the footings or slabs, where possible.

0 The bottoms of the over-excavations should then be scarified to a depth of at least
6 inches, moisture conditioned to 3% above optimum moisture content, and
recompacted to at least 90% relative compaction.

0 Following the approval and processing of the over-excavation bottom by a
representative of GMU, the onsite material may be used as fill material to achieve
the planned subgrade elevation.

0 The fill material should then be placed in 6- to- 8-inch-thick lifts, moisture
conditioned to at least 3% above optimum moisture content, blended to achieve
uniform moisture content, and compacted to achieve 90% relative compaction.

Flatwork/Pavement Areas: Grading recommendations for the support of asphalt and
concrete pavement and flatwork areas should consist of the following:

0 The upper 18 inches of existing fill within new pavement and flatwork areas should
be removed. The removal should, at a minimum, provide for at least 1 foot of new
engineered fill supporting the structural asphalt and concrete flatwork sections.

0 The bottom of the removal should be scarified to a depth of 6 inches, moisture
conditioned to least 3% above optimum moisture content, and recompacted to at
least 90% relative compaction.

Detention Basin: The following corrective grading recommendations for the proposed
stormwater detention basin are based on preliminary conceptual plans. These
recommendations may require revisions after the final design of the proposed detention
basin has been determined. Preliminary corrective grading recommendations for the
detention basin are as follows:
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0 If a structure is planned for the stormwater detention basin, then the subgrade for
the structure should be over-excavated 2 feet to provide a minimum of 2 feet of
engineered fill under the design section for the basin. The over-excavation should
extend at least 2 feet outside the footprint of the structure.
= The bottom of the excavation should then be scarified to a depth of at least
6 inches, moisture conditioned to 3% above optimum moisture content, and
compacted to at least 90% relative compaction.

= Following the approval and processing of the over-excavation bottom by a
representative of GMU, the onsite material may be used as fill material to
achieve the planned subgrade elevation.

= The fill material should then be placed in 6- to- 8-inch-thick lifts, moisture
conditioned to at least 3% above optimum moisture content, blended to achieve
uniform moisture content, and compacted to achieve 90% relative compaction.

0 Ifaliner is planned for the stormwater detention basin, then only processing of the
liner subgrade, as described above, is required.

FILL MATERIAL AND PLACEMENT
Suitability and Selective Grading

All on-site soil materials within the limits of grading are suitable for use as compacted fill if care
is taken to remove all significant organic and other decomposable debris and to separate and
selectively place and/or stockpile rock materials larger than 6 inches in diameter.

Compaction Standard and Moisture Requirements

All on-site soil material used as compacted fill, material processed in place, or used to backfill
trenches should be moistened, dried, or blended as necessary to achieve a minimum of 3% over
optimum moisture content (i.e., if the optimum moisture content is 12%, the compacted fill’s
moisture content shall be at least 15%), and densified to at least 90% relative compaction as
determined by ASTM Test Method D1557. Final surface subgrade soils should be frequently
watered in order to keep the soil moist until structure slabs, flatwork, or any other final
improvements are installed. If the soil is allowed to dry out and deep shrinkage cracks appear, at
least the upper 6 inches should be re-processed, moisture conditioned to 3% over optimum, and
re-compacted.

Use of Rock or Broken Concrete

No rock or broken concrete greater than 6 inches in diameter should be utilized in the fills.
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STRUCTURE SEISMIC DESIGN

The average shear wave velocity for the upper 100 feet of subsurface soils (Vs30) was estimated to
be approximately 760 feet per second (fps) based on the empirical relationship between SPT blow
counts and shear wave velocity of DH-1 and DH-5. Based on this shear wave velocity,
Table 20.3-1 of ASCE 7-16 indicates that the site should be designated as Site Class D which
corresponds to a “stiff soil” profile. The seismic design coefficients based on ASCE 7-16 are listed
below in Table 1.

Table 1. 2019 CBC and ASCE 7-16 Seismic Design Parameters
(To be utilized as per the requirements of Section 11.4.8 of ASCE 7-16)

Seismic Ttem Design 2016 ASCE 7-16 or
Value 2019 CBC Reference

Site Class based on soil profile (ASCE 7-16 Table 20.3-1) D@ ASCE 7-16 Table 20.3-1
Short Period Spectral Acceleration S 1.246®@ CBC Figures 1613.2.1 (1-8)
1-sec. Period Spectral Acceleration S; 0.446® CBC Figures 1613.2.1 (1-8)
Site Coefficient F, (2019 CBC Table 1613.2.3(1)) 1.002@ CBC Table 1613.2.3 (1)
Site Coefficient F, (2019 CBC Table 1613.2.3(2)) 1.854®) CBC Table 1613.2.3 (2)
Short Period MCE" Spectral Acceleration Sys — Swis - Fa Ss 1.249® CBC Equation 16-36
1-sec. Period MCE Spectral Acceleration Smi Smi=Fv Sy 0.827® CBC Equation 16-37
Short Period Design Spectral Acceleration Sps  Sps=2/3Sws | (0.832® CBC Equation 16-38
1-sec. Period Design Spectral Acceleration Sp; Sp1-2/3Smi | 0.551® CBC Equation 16-39
Short Period Transition Period Ts (sec) Ts-Spi/Sps | 0.663® ASCE 7-16 Section 11.4.6
Long Period Transition Period Tl (sec) g® ASCE 7-16 Figures 22-14 to 22-17
MCE® Peak Ground Acceleration (PGA) 0.521® | ASCE 7-16 Figures 22-9 to 22-13
Site Coefficient Froa (ASCE 7-16 Table 11.8-1) 1 100® ASCE 7-16 Table 11.8-1
Modified MCE®© Peak Ground Acceleration (PGAy) 0.573@ ASCE 7-16 Equation 11.8-1
Seismic Design Category D® ASCE 7-16 Tables 11.6.1 and 11.6.2

@ Design Values Obtained from USGS Earthquake Hazards Program website that are based on the ASCE-7-16
and 2019 CBC and site coordinates of N33.676450° and W117.764625°.

® Design Values Determined per ASCE Table 11.4-2 and CBC Equations 16-36 through 16-39.

© MCE: Maximum Considered Earthquake.

The Maximum Considered Earthquake (MCE) Peak Horizontal Ground Acceleration (PGAwm) is
0.57g as determined in accordance with ASCE 7-16. This PGAwm is primarily dominated by
earthquakes with a mean magnitude of 6.6 at a mean distance of 9 miles from the site using the
USGS 2014 Interactive Deaggregation website.

Since the Site Class is designated as D and the Si value is greater than or equal to 0.2, the
2019 CBC requires either a site-specific ground motion hazard analysis per Section 21.2 of
ASCE 7-16 or the application of Exception 2 of Section 11.4.8 of ASCE 7-16. Exception 2 states
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that a site-specific ground motion hazard analysis is not required provided that the value of the
seismic response coefficient, Cs, is conservatively calculated by the project structural engineer
using Equation 12.8-2 of ASCE 7-16 for values of T<1.5Ts and taken as equal to 1.5 times the
value computed in accordance with either Equation 12.8-3 for Ti>T>1.5Ts or Eqn. 12.8-4 for
T>TL.

It should be recognized that much of southern California is subject to some level of damaging
ground shaking as a result of movement along the major active (and potentially active) fault zones
that characterize this region. Design utilizing the 2019 CBC is not meant to completely protect
against damage or loss of function. Therefore, the preceding parameters should be considered as
minimum design criteria.

SHALLOW FOUNDATION AND SLAB-ON-GRADE RECOMMENDATIONS

General

The following design parameters are considered applicable for shallow foundations and slab-on-
grade systems that may be constructed for the proposed prefabricated metal structures,
aboveground tanks, and other miscellaneous improvements provided the grading
recommendations outlined above are followed.

Soil Parameters

Bearing Material: New Engineered Fill

Allowable Bearing Capacity:
e Allowable bearing capacity: 2,500 psf for minimum footing size
e May be increased by 500 psf for each additional foot of footing depth and by
150 psf for each additional foot of footing width to a maximum of 4,000 psf
e Above value may be increased by 1/3 for temporary loads such as wind or
seismic

Lateral Foundation Resistance:
e Allowable passive resistance: 250 psf/ft (disregard upper 6 inches, max
2,500 psf)
e Allowable friction coefficient: 0.33
e Above values may be combined without reduction and may be increased by
1/3 for temporary loads such as wind or seismic

Subgrade Reaction Modulus: 100 pci
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Minimum Foundation Design Parameters

Minimum Footing Sizes (for designing):
0 Spread (i.e., Square): 1.5 feet wide and 1.5-foot embedment below lowest
adjacent soil grade (depth)
= Due to the expansive nature of the onsite soils, grade beams to tie together
the individual pad footings for canopy structures should be considered by
the structural engineer.
0 Continuous: 1.5 feet wide and 1.5-foot embedment below lowest adjacent soil
grade (depth)

Settlement:
e Static:
o Total: 1.0”
0 Differential: 0.5” over 40 feet
e Secismic Settlement:
o Total: 1.0”
0 Differential: 0.5 over 40 feet

Slab Subgrade and Slab Design

Minimum Thickness:
e Prefabricated Metal Structure Slab: 6 inches
e Aboveground Tank Slab: 8 inches
e Final slab thickness should be determined by the structural engineer.

Minimum Slab Reinforcement:

e Minimum slab reinforcement shall not be less than No. 4 bars placed at
18 inches on center.

e Welded wire mesh is not recommended. Care should be taken to position the
reinforcement bars in the center of the slab.

¢ Final reinforcement should be determined by the structural engineer.

e Final design details should be provided to our office by the design structural
engineer for review.

Slab Subgrade:

e The on-site soils and subgrade soil should be moisture conditioned to a minimum
of 3% over optimum moisture content.

e 4-inch section of %-inch gravel or crushed stone layer (i.e., to act as a capillary
break) placed over engineered fill.

e Sand above the moisture retarder/barrier (i.e., directly below the slab) is not
a geotechnical issue. This should be provided by the structural engineer of
record or architect based on the type of slab, potential for curling, etc.
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MOISTURE VAPOR TRANSMISSION
Moisture Vapor Retarder

A vapor retarder or barrier such as Stego 15 Mil Class A or equivalent should be utilized overtop of
the required gravel/stone course for the prefabricated metal structure slabs. The retarder/barrier
should be installed as follows:

e Below moisture-sensitive floor areas.

e Installed per manufacture’s specifications as well as with all applicable recognized
installation procedures such as ASTM E1643.

e Joints between the sheets and the openings for utility piping should be lapped and
taped. If the retarder/barrier is not continuously placed across footings/ribs, the
retarder/barrier should, as a minimum, be lapped into the sides of the footing/rib
trenches down to the bottom of the trench.

e A 4-inch section of ¥4-inch gravel or crushed stone layer shall be provided directly
below the moisture vapor retarder/barrier to act as a moisture or capillary break.

e Punctures in the vapor retarder/barrier should be repaired prior to concrete placement.

The need for sand and/or the amount of sand above the moisture vapor retarder/barrier should be
specified by the owner with approval by the structural engineer. The selection of sand above the
retarder/barrier is not a geotechnical engineering issue and is hence outside our purview. However,
if sand is to be placed above the retarder/barrier for this project, the sand should be placed in a dry
condition.

Water Vapor Transmission Discussion

As discussed above, placement of a moisture vapor retarder/barrier below all slab areas is
recommended where moisture sensitive flooring will be placed. This moisture vapor retarder/barrier
recommendation is intended only to reduce moisture vapor transmissions from the soil beneath the
concrete and is consistent with the current standard of the industry for construction in southern
California. It is not intended to provide a “waterproof” or “vapor proof” barrier or reduce vapor
transmission from sources above the retarder. Sources above the retarder/barrier include any sand
placed on top of the retarder/barrier (i.e., to be determined by the project structural designer) and
from the concrete itself (i.e., vapor emitted during the curing process). The evaluation of water
vapor from any source and its effect on any aspect of the proposed living space above the slab
(i.e., floor covering applicability, mold growth, etc.) is outside our purview and the scope of this
report.
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Floor Coverings

Prior to the placement of flooring, the floor slabs should be properly cured and tested to verify that
the water vapor transmission rate (WVTR) is compatible with the flooring requirements.

POLE FOUNDATION DESIGN PARAMETERS

The following design parameters are considered applicable for pole foundation systems associated
with the proposed site improvements (i.e., canopies, light poles, fencing, etc.) provided the grading
recommendations outlined above are followed. Final depth and size of pole foundations should be
determined by the project structural engineer.

Soil Parameters

Bearing Material: Existing Engineered Fill or Competent Alluvium

End Bearing:
e 1,600 psf (for minimum pole foundation depth of 2 feet)

0 May be increased by 450 psf for each additional foot of pole depth and
by 90 psf for each additional foot of pole diameter to a maximum of
5,000 psf

O One-third increase for wind or seismic loading

0 Assumes bottom of drill hole thoroughly cleaned of all loose soil prior
to.pour.

Allowable Average Unit Skin Friction:
o 150 psf
O One-third increase for wind or seismic loading

Allowable Passive Resistance:
e Allowable passive resistance: 250 pst/ft of pole foundation depth

0 Disregard the upper 1 foot due to possible soil disturbance.

0 Passive may be increased by an isolated pile factor of 2 (e.g., 500 pst/ft
of pole diameter per foot of depth) when center-to-center distance of
poles is greater than 3 times their diameter.

O One-third increase for wind or seismic loading.
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Minimum Pole Foundation Design Parameters

Improvements > 6 feet in height:
e Minimum pole foundation diameter: 18 inches
e Minimum pole foundation depth: 4 feet (final depth to be determined by
structural engineer)

Improvements < 6 feet in height:
e Minimum pole foundation diameter: 12 inches
e Minimum pole foundation depth: 2 feet (final depth to be determined by
structural engineer)

Construction Considerations for Pole Foundations
GMU recommends the following construction considerations for the pole foundations:

e Drilling for pole foundations should be performed under the observation of GMU to
confirm the poles have been extended to the design embedment depths.

e The alluvial deposits may be subject to caving due to the granular nature of some
subsurface alluvial deposits. Casing or other means of sidewall stabilization and
protection may be required.

e The drill holes should be cleaned of loose soil prior to placement of rebar and concrete.

UTILITY TRENCH BACKFILL CONSIDERATIONS
General

New utility line pipeline trenches should be backfilled with select bedding materials beneath and
around the pipes (pipe zone) and compacted soil above the pipe bedding. Recommendations for
the types of the materials to be used and the proper placement of these materials are provided in
the following sections.

Pipe Zone (Bedding and Shading)

The pipe bedding and shading materials should extend from at least 6 inches below the pipes to at
least 12 inches above the crown of the pipes. Pipe bedding and shading should consist of either
clean sand with a sand equivalent (SE) of at least 30, or crushed rock. If crushed rock is used, it
should consist of %-inch crushed rock that conforms to Table 200-1.2.1 (A) of the
2021 “Greenbook.” Pipe bedding and shading should also meet the minimum requirements of the
City of Irvine. If the requirements of the City are more stringent, they should take precedence over
the geotechnical recommendations. Sufficient laboratory testing should be performed to verify the
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bedding and shading meet the minimum requirements of the Greenbook and City of Irvine grading
code.

Based on our subsurface exploration and knowledge of the onsite materials, the soils that will be
excavated from the pipeline trenches will not meet the recommendations for pipe bedding and
shading materials; therefore, imported materials will be required for pipe bedding and shading.

Granular pipe bedding and shading material having a sand equivalent of 30 or greater should be
properly placed in thicknesses not exceeding 3 feet, and then sufficiently flooded or jetted in place.
Crushed rock, if used, should be capped with filter fabric (Mirafi 180N, or equivalent) to prevent
the migration of fines into the rock.

Trench Backfill

All existing soil material within the limits of the site are considered suitable for use as trench
backfill above the pipe bedding and shading zone if care is taken to remove all significant organic
and other decomposable debris, moisture condition the soil materials as necessary, and separate
and selectively place and/or stockpile any inert materials larger than 6 inches in maximum
diameter.

Imported soils are not anticipated for backfill since the on-site soils are suitable. However, if
imported soils are used, the soils should consist of clean, granular materials with physical and
chemical characteristics similar to or better than those described herein for on-site soils. Any
imported soils to be used as backfill should be evaluated and approved by GMU prior to placement.

Soils to be used as trench backfill should be moistened, dried, or blended as necessary to achieve
a minimum of 3% over optimum moisture content (i.e., if the optimum moisture content is 12.0%,
the compacted fill’s moisture content shall be at least 15.0%), placed in lifts which, prior to
compaction, shall not exceed the thickness specified in Section 306-12.3 of the 2021 “Greenbook”
for various types of equipment, and mechanically compacted/densified to at least 90% relative
compaction as determined by ASTM Test Method D1557. Jetting is not permitted in this trench
zone.

No rock or broken concrete greater than 6 inches in maximum diameter should be utilized in the
trench backfills.

DETENTION BASIN RECOMMENDATIONS

Our grading recommendations for the proposed detention basin are outlined in the “Corrective

Grading” section of this report. These recommendations are based on conceptual plans provided
by Lionakis, the project Civil engineer, and may require revisions once the final design of the
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detention basin has been determined. Based on the final design of the proposed detention basin,
supplemental recommendations can be provided as necessary.

PAVEMENTS
Asphalt Pavement Design

Pavement engineering analyses were performed in accordance with the Caltrans Highway Design
Manual. Topic 633 of the Caltrans Design Manual was followed to develop pavement thickness
design recommendations. This design method considers the relationship between the subgrade
R-value, gravel factor of the various pavement layers, and the traffic index (TI).

Pavement thickness recommendations were developed based on an assumed range of traffic
indices (TI’s) for a 20-year design life. A traffic engineer should review and confirm the
appropriateness of the TI’s used in our analysis. Based on our R-value test result and shallow soil

types encountered, an R-value of 5 was used for the design.

The actual service life of the pavement can be extended with proper maintenance and rehabilitation
(i.e., slurry seal every 7 years, mill-and-overlay every 12-16 years, etc.)

The following table summarizes the recommended minimum pavement thicknesses.

Table 2. Conventional Asphalt Concrete (AC) Pavement Thickness Recommendations

Assumed Composite Pavement
Location Traffic | Asphalt Concrete over Aggregate Base Full-(]);agt(l)lvze&:[s)llllgltrg((i):)crete
Index (AC over AB over subgrade) g
Passenger v
Vehicle 4'0,, AC over 7.0” AC over
Parkin 4'5 9.57 AB over Properly Prepared Subgrade
& Properly Prepared Subgrade perty Frep &
Stalls
Drive 407 AC over 8.5" AC over
Aisles > 12.07 AB over Properly Prepared Subgrade
Properly Prepared Subgrade perty Frep &
Heavy 4.5 ”AC over 11.0” AC over
T 7.0 16.07 AB over Properly Prepared Subgrade
Areas Properly Prepared Subgrade perly Frep &
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Implementing any of these recommendations involves:

e Grading the existing site to create sufficient depth for the recommended asphalt
concrete (AC) or asphalt concrete over aggregate base (AC/AB) sections;

e Processing and re-compacting the exposed subgrade material to a depth of at least
12 inches in accordance with Standard Specifications for Public Works Construction
(Greenbook) Sections 301-1.2 and 301-1.3. The required relative compaction of the
subgrade is 90% minimum with a moisture content at least 3% above optimum moisture
content for the composite section (AC/AB), and 95% relative compaction with a
moisture content at least 3% above optimum moisture content for the full depth section
(AC over subgrade). Maximum density and optimum moisture content of the subgrade
should be determined by ASTM D1557;

e Placing the aggregate base (AB) section to at least 95% relative compaction and
moisture conditioning to near optimum moisture content. Maximum density and
optimum moisture content of the aggregate base should be determined by ASTM
D1557; and

e Placing the asphalt concrete (AC) section in lifts not exceeding Greenbook minimum
lift thicknesses.

All materials used and work performed should meet the current edition of the Standard
Specifications for Public Works Construction (Greenbook) with all supplements, unless
superseded by the recommendations provided within this report.

The AB section may be Crushed Miscellaneous Base (CMB) or Crushed Aggregate Base (CAB)
meeting Greenbook Section 200-2.

We recommend using the Greenbook Type IIIC3 AC mix with PG 64-10 asphalt binder for both
the AC surface and AC base course sections.

Concrete Pavement Design

Driveways, vehicular drives, and appurtenant concrete paving such as trash receptacle bays, will
require PCC pavement. Assuming a T.I. of 6 to 7, a design section of 8 inches of PCC over 6 inches
AB should be adequate. The AB should be compacted to a minimum of 95% relative compaction
as per ASTM D1557 and moisture conditioned to near optimum moisture content.

CONCRETE FLATWORK DESIGN AND CONSTRUCTION

We recommend that the subgrade for the subject concrete flatwork be moisture conditioned to 3%
above optimum moisture content (i.e., if the optimum moisture content is 12%, the compacted
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fill’s moisture content should be at least 15%) to a depth of 18 inches below finish grade and
compacted to 90% relative compaction as per ASTM D1557.

Concrete flatwork should be designed and constructed per the City of Irvine Standard Plans (such
as Standard Plans 201, 204, 205, and/or 206) or the flatwork recommendations provided in
Appendix D, whichever is more conservative.

CONCRETE

Due to low soil resistivity and medium chloride levels, the potential for on-site corrosion to ferrous
metals and hence reinforcing steel are severe. Thus, we recommend the following:

Structural Elements (i.e., foundations, slabs, etc.)

e Cement Type: Type II/V
e Maximum Water Cement Ratio: 0.50
e Minimum Strength: 4,000 psi (geotechnical perspective only)

Utilization of CBC moderate sulfate level requirements will also serve to reduce the permeability
of the concrete and help minimize the potential of water and/or vapor transmission through the

concrete. Wet curing of the concrete per ACI Publication 308 is also recommended.

Non-structural Elements (i.e., flatwork, pavement, etc.)

Concrete mix design shall be selected by the concrete designer such that sulfate and chloride attack
mitigations are balanced with shrinkage crack control. Concrete mix design is outside the
geotechnical engineer’s purview.

The aforementioned recommendations in regards to all concrete (i.e., structural and non-structural)
are made from a soil’s perspective only. Final concrete mix design is beyond our purview. All
applicable codes, ordinances, regulations, and guidelines should be followed in regard to designing a
durable concrete with respect to the potential for sulfate exposure from the on-site soils and/or
changes in the environment.

CORROSION PROTECTION OF METAL STRUCTURES

The results of the laboratory chemical tests performed on soil samples collected within the subject
area indicate that the on-site soils are corrosive to ferrous metals. Consequently, metal structures
which will be in direct contact with the soil (i.e., underground metal conduits, pipelines, metal sign
posts, metal door frames, etc.) and/or in close proximity to the soil (wrought iron fencing, etc.)
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may be subject to corrosion. The use of special coatings or cathodic protection around buried metal
structures has been shown to be beneficial in reducing corrosion potential. The potential for
corrosion of ferrous metal reinforcing elements embedded in structural concrete will be reduced
by the use of the recommended maximum water/cement ratio for concrete and additional concrete
cover.

The laboratory testing program performed for this project does not address the potential for
corrosion to copper piping. In this regard, a corrosion engineer should be consulted to perform
more detailed testing and develop appropriate mitigation measures (if necessary). Otherwise, the
on-site soils should be considered corrosive to copper.

The above discussion is provided for general guidance in regards to the corrosiveness of the on-site
soils to typical metal structures used for construction. Detailed corrosion testing and
recommendations for protecting buried ferrous metal and/or copper elements is beyond our
purview.

PLANTERS AND TREES

Where new trees or large shrubs are to be located in close proximity to new concrete flatwork,
pavement, or structure foundations, rigid moisture/root barriers should be placed around the
perimeter of the flatwork to at least 2 feet in depth in order to offer protection to the adjacent
flatwork against potential root and moisture damage. Existing mature trees near flatwork areas
should also incorporate a rigid moisture/root barrier placed at least 2 feet in depth below the top
of the flatwork, pavement, or structure foundations.

SURFACE DRAINAGE

Surface drainage should be carefully controlled during and after grading to prevent ponding and
uncontrolled runoff adjacent to structures and/or other properties. Particular care will be required
during grading to maintain slopes, swales, and other erosion control measures needed to direct
runoff toward permanent surface drainage facilities. Positive drainage of at least 2% away from
the perimeters of the structures and site pavements should be incorporated into the design. In
addition, it is recommended that nuisance water be directed away from the perimeter of the
structures by the use of swales and/or area drains in adjacent landscape and flatwork areas.
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PLAN REVIEW/GEOTECHNICAL TESTING DURING GRADING/FUTURE REPORTS
Plan Review

The final precise grading plans, foundation plans, and landscape plans should be reviewed by our
office to verify that the plans have incorporated the recommendations presented in this report.

Geotechnical Testing

It is recommended that geotechnical observation and testing be performed by GMU during the
following stages of precise grading and construction:

¢ During site clearing and grubbing.

e During removal of any buried irrigation lines or other subsurface structures.

e During all phases of grading including over-excavation, temporary excavations,
removals, scarification, ground preparation, moisture conditioning, proof-rolling,
over-excavation, and placement and compaction of all fill materials.

During installation of all conventional foundations and floor slab elements.

During backfill of the detention basin and underground utilities.

During hardscape subgrade and base placement and compaction.

During pavement section placement and compaction.

When any unusual conditions are encountered.

Future Reports

It is expected that a geotechnical observation report will be required following all site precise
grading and construction.
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LIMITATIONS

All parties reviewing or utilizing this report should recognize that the findings, conclusions, and
recommendations presented represent the results of our professional geological and geotechnical
engineering efforts and judgements. Due to the inexact nature of the state of the art of these
professions and the possible occurrence of undetected variables in subsurface conditions, we
cannot guarantee that the conditions actually encountered during grading and foundation
installation will be identical to those observed and sampled during our study or that there are no
unknown subsurface conditions which could have an adverse effect on the use of the property. We
have exercised a degree of care comparable to the standard of practice presently maintained by
other professionals in the fields of geotechnical engineering and engineering geology, and believe
that our findings present a reasonably representative description of geotechnical conditions and
their probable influence on the grading and use of the property.

Because our conclusions and recommendations are based on a limited amount of current and
previous geotechnical exploration and analysis, all parties should recognize the need for possible
revisions to our conclusions and recommendations during grading of the project. Additionally, our
conclusions and recommendations are based on the assumption that our firm will act as the
geotechnical engineer of record during grading of the project to observe the actual conditions
exposed, to verify our design concepts and the grading contractor's general compliance with the
project geotechnical specifications, and to provide our revised conclusions and recommendations
should subsurface conditions differ significantly from those used as the basis for our conclusions
and recommendations presented in this report.

Detailed corrosion testing and recommendations for protecting buried ferrous metal and/or copper
elements are beyond our purview.

This report has not been prepared for use by other parties or projects other than those named or
described herein. This report may not contain sufficient information for other parties or other
purposes.
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CLOSURE
We are pleased to present the results of our geotechnical investigation for this project. The
Plates and Appendices that complete this report are listed in the Table of Contents.

If you have any questions concerning our findings or recommendations, please do not hesitate to
contact us and we will be happy to discuss them with you.

Respectfully submitted,

SN

Dustin R. Williams, M.Sc., PG 9883
Senior Staff Geologist

A Vorni

Ashley A. i, M.Sc., PE 89576
Project Engineer

P

Alan B. Mutchnick, PG, CEG 1789
Associate Engineering Geologist

dw/aav/21-031-00R (5-4-21)
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APPENDIX A

GMU GEOTECHNICAL EXPLORATION PROCEDURES AND LOGS

Our exploration at the subject site consisted of 5 drill holes. The estimated locations of the
explorations are shown on Plate 2 — Geotechnical Map. Our drill holes were logged by a Certified
Engineering Geologist, and California Modified, bulk, and SPT samples of the excavated soils
were collected. “Undisturbed” samples were taken using a 3.0-inch outside-diameter California
Modified sampler, which contains a 2.416-inch-diameter brass sample sleeve 6 inches in length.
Standard penetration testing (SPT) with a 2.0-inch outside-diameter split spoon sampler without
liners was performed in the borings during advancement. Blow counts recorded during sampling
from the California Modified and SPT sampler are shown on the drill hole logs. The logs of each
drill hole are contained in this Appendix A, and the Legend to Logs is presented as Plates A-1
and A-2.

The geologic and engineering field descriptions and classifications that appear on these logs are
prepared according to Corps of Engineers and Bureau of Reclamation standards. Major soil
classifications are prepared according to the Unified Soil Classification System as modified by
ASTM Standard No. 2487. Since the descriptions and classifications that appear on the Log of
Drill Hole are intended to be that which most accurately describe a given interval of a drill hole
(frequently an interval of several feet), discrepancies do occur in the Unified Soil Classification
System nomenclature between that interval and a particular sample in that interval. For example,
an 8-foot-thick interval in a log may be identified as silty sand (SM) while one sample taken within
the interval may have individually been identified as sandy silt (ML). This discrepancy is
frequently allowed to remain to emphasize the occurrence of local textural variations in the
interval.
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]
@
= =
MAJOR DIVISIONS s 3 TYPICAL NAMES
=] E
o &
Gw Well Graded Gravels and Gravel-Sand Mixtures,
Cloan Little or No Fines.
GRAVELS Gravels GP Poorly Graded Gravels and Gravel-Sand Mixtures
50% or More of Little or No Fines.
COARSE-GRAINED SOILS C?_\ars;e_ F'E'Cﬁon
More Than 50% Retained e i on Gravels | GM Silty Gravels, Gravel-Sand-Silt Mixtures.
On No.200 Sieve b With
Fines | g¢ Clayey Gravels, Gravel-Sand-Clay Mixtures.
Based on The Material
Passing The 3-Inch sw Well Graded Sands and Gravelly Sands, Little or No Fines.
(75mm) Sieve. Clean
SANDS Sands ] ]
Reference: More Than 50% SP Poorly Graded Sands and Gravelly Sands, Little or No Fines.
ASTM Standard D2487 of Coarse Fraction
Passes Sands | SM Silty Sands, Sand-Silt Mixtures.
MNo.4 Sieve
With
Fines | sc Clayey Sands, Sand-Clay Mixtures.
ML Inorganic Silts, Very Fine Sands, Rock Flour, Silty or
Clayey Fine Sands or Clayey Silts With Slight Plasticity.
FINE-GRAINED SOILS SIL.TS_AN_D FLAYS Inorganic Clays of Low To Medium Plasticity,
50% or More Passe Liquid Limit Less CL Gravelly Clays, Sandy Clays, Silty Clays, Lean Clays.
The No.200 Sieve Than 50%
oL Organic Silts and Organic Silty Clays of Low Plasticity
Based on The Material
Passing The 3-Inch MH Inorganic Silts, Micaceous or Diatomaceous Fine Sandy
(75mm) Sieve. or Silty Soils, Elastic Silts.
SILTSANDCLAYS 227
T Liquid Limit 50% CH /Z Inorganic Clays of High Plasticity, Fat Clays.
ASTM Standard D2487 or Greater =
OH L Organic Clays of Medium To High Plasticity, Organic Silts.
HIGHLY ORGANIC SOILS PRI Peat and Other Highly Organic Soils.

ADDITIONALTESTS

GEOLOGIC NOMENCLATURE

DS = Direct Shear

HY = Hydrometer Test

TC = Triaxial Compression Test
UC = Unconfined Compression
CN = Consolidation Test

(T) = Time Rate

EX.= Expansion Test

CP = Compaction Test

PS = Particle Size Distribution
El = Expansion Index

SE = Sand Equivalent Test

AL = Atterberg Limits

FC = Chemical Tests

RV = Resistance Value

SG = Specific Gravity

SU = Sulfates

CH = Chlorides

MR = Minimum Resistivity

pH

(M) = Natural Undisturbed Sample
(R} = Remolded Sample

CS = Collapse Test/Swell-Settlement
— T ——

F=

¥_ = Groundwater

B =Bedding C = Contact
Fracture FHIt = Fault S = Shear
RS = Rupture Surface O = Seepage

J = Joint

| SAMPLE SYMBOLS

L]
[

P Push

Undisturbed Sample
(California Sample)

Undisturbed Sample
(Shelby Tube)

Bulk Sample

Unsuccessful
Sampling Attempt

SPT Sample

10  Blows per 8-Inches Penetration

10: 10 Blows for 12-Inches Penetration
6/4" & Blows for 4-Inches Penetration

Uncorrected Blow Counts ("N" Values)
for 12-Inches Penetration- Standard

Penetration Test (SPT)
T

7~ h 4l |
VI

(Based on Unified Soil Classification System)

LEGENDTOLOGS
ASTM Designation: D 2487
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SOIL DENSITY/CONSISTENCY

FINE GRAINED
Consistency Field Test SPT
(#blows/foot)

Very Soft Easily penetrated by thumb, exudes between fingers <2

Soft Easily penetrated one inch by thumb, molded by fingers 2.4 3-6
Firm Penetrated over 1/2 inch by thumb with moderate effort 4-8 6-12
Stiff Penetrated about 1/2 inch by thumb with great effort 8-15 12-25
Very Stiff Readily indented by thumbnail 15-30 25-50

Indented with difficu

thumbnail

COARSE GRAINED

Density Field Test SPT
(#blows/foot)
Very Loose Easily penetrated with 0.5" rod pushed by hand <4
Loose Easily penetrated with 0.5" rod pushed by hand 4-10 5-12
[Medium Dense |Easily penetrated 1' with 0.5" rod driven by 5lb hammer 10-30 12-35
Dense Dificult to penetrat 1" with 0.5" rod driven by 5lb hammer 31-50 35-60

Very Dense

Penetrated few inches with 0.5" rod driven by 5lb hammer

BEDROCK HARDNESS

Density Field Test SPT
(#blows/foot)
Soft Can be crushed by hand, soil like and structureless 1-30
|Moderately Hard |Can be grooved with fingernails, crumbles with hammer 30-50
Hard Can't break by hand, can be grooved with knife 50-100
Very Hard Scratches with knife, chips with hammer blows >100

GRAIN SIZE
Description Sieve Size Grain Size Approximate Size
Boulders >12" >12" Larger than a basketball
Cobbles 3-12" 3-12" Fist-sized to basketball-sized
P Coarse 3/4-3" 3/4-3" Thumb-sized fo fist-sized
Fine |#4-3/4" 0.19-0.75" Pea-sized to thumb-sized
Coarse I#10-#4 0.079-0.18" Rock-salt-sized to pea-sized
Sand IMedium #40-#10 0.017-0.079" |Sugar-sized to rock salt-sized
Fine |#200-#40 0.0029-0.017" |Flour-sized to sugar-sized
Fines |passin ) #200 |<0.0029" Flour-sized and smaller

=50

MODIFIERS

1%
1-5%
5-12%
12-20%
>20%

Trace
Few
Some
Numerous
Abundant

MOISTURE CONTENT

Dry- Very little or no moisture

Damp- Some moisture but less than optimum

Moist- Mear optimum
Very Moist- Above optimum
Wet/Saturated- Contains free moisture

c\

C

LEGEND TOLOGS
ASTM Designation: D 2487
(Based on Unified Soil Classification System)

Plate
A-2

P&11/16/2012
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DH_REV3 21-031-00.GPJ GMULAB.GPJ 4/13/21

Project: Irvine Operation Support Facility Log of Drill Hole DH-1
Project Location: Irvine, CA
Project Number:  21-031-00 Sheet 1 0f 3
Date(s) Logged Checked
Drilled 2/19/2021 By DW By ABM
Drilling Drilling o Total Depth
Method Hollow Stem Auger Contractor 2R Drilling of Drill Hole 51.5 feet
Drill Rig Diameter(s) Approx. Surface
Type CME 75 of Hole, inches 8 Elevation, ft MSL 169.0
Groundwater Depth Sampling Open drive sampler with 6-inch Drill Hole .
[Elevation], feet .~ NA [l Method(s)  sleeve, SPT, and Bulk Backfil  Native
Remarks aqui(‘j’iB%O'\é'ethOd 140lb hammer; 30" drop
SAMPLE DATA TEST DATA
3 o :
Z|lsl9 GEOLOGICAL ENGINEERING e al. 8 sl 2
8 < % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND D ,x(é) o f g; Ef 3
% E % DESCRIPTION DATA DESCRIPTION EELI é% % é 5§ 25 Eg
T |[&]& 5|26| 5= |28|82| ¥
ARTIFICIAL FILL (Qaf) LASPHALT CONCRETE -3.5" 19 CP, DS
SANDY CLAY (CL); brown, moist, firm, FC
- fine- to medium-grained sand
YOUNGER ALLUVIAL DEPOSITS (Qyfa) SANDY CLAY (CL); yellowish brown,
165 moist, stiff, fine- to medium-grained sand
-5 4 | 140 | 16 |108|Ds
5
| R a0 | ey 9
SILTY SAND (SM) with CLAY; yellowish
brown, damp to moist, medium dense,
L fine- to medium-grained sand L
160+ o
10 Some fine-grained sand stringers SILTY CLAY (CL); yellowish brown, moist, 3 140
stiff, some fine-grained sand ?
155+ r
15 'SANDY CLAY (CL); yellowish brown, 3 | 140 | 27 [101
moist, firm, fine to medium grained sand ;
150+ o

7~h 4l |

Drill Hole DH-1

A | M| S
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Project: Irvine Operation Support Facility Log of Drill Hole DH-1
Project Location: Irvine, CA
Project Number:  21-031-00 Sheet 2 of 3
% SAMPLE DATA TEST DATA
L o =
z w9 GEOLOGICAL ENGINEERING 2 2.8 5| 2
o -
8 2 % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND w 2 0= g; Ef 4
L =
S B % DESCRIPTION DATA DESCRIPTION 83|25 |BE(25 =
T |86 5|26 | 5= [S8|&2| 2
]|/ YOUNGER ALLUVIAL DEPOSITS (Qyfa) SILTY SAND (SM) with some CLAY; B 5 | 140
B yellowish brown, damp, medium dense, 6
fine- to medium-grained sand, few 8
coarse-grained sand, rare gravel
145+
[ POORLY GRADED SAND to SILTY ~ 7 | 140 | 9 |113
SAND (SP-SM); yellowish brown, damp, 11
medium dense, fine- to medium-grained 8
sand
140+ L
| SILTY SAND (SM) with some CLAY; 2 | 140
yellowish brown, damp, loose, fine- to 3
medium-grained sand, trace fine-grained 3
gravel
135+ -
:: Subangular gravel Little to no CLAY, some coarse-grained 10 | 140 | 5 |115
: sand and gravel 22
25
130+ r
3 | 140 | 13 PS
3
N 5 5 5 N 4
CLAYEY SAND (SC); yellowish brown,
loose, damp, fine- to medium-grained
L sand o
125+ r

4

C

Drill Hole DH-1
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Project: Irvine Operation Support Facility

Log of Drill Hole DH-1

~ 0100

Project Location: Irvine, CA
Project Number:  21-031-00 Sheet 3 of 3
S SAMPLE DATA TEST DATA
Q2 V] 5
Z |zl 9 GEOLOGICAL ENGINEERING ° a8 sl 2
8 2 % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND - ,x(é) of‘ %; Ef 3
% E % DESCRIPTION DATA DESCRIPTION EELI I’ég § é 5§ 25 Eg
T |86 5|26| 5= |28|82| 2E
YOUNGER ALLUVIAL DEPOSITS (Qyfa) SANDY CLAY (CL) with some SILT; 7 | 140 | 25 (104
yellowish brown, damp, firm; fine- to 12
L medium-grained sand 12
120+ -
50 0.5' zone of coarse-grained sand Some coarse-grained sand 140

Total Depth 51.5
No Groundwater

Drill Hole DH-1

c)
C
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Project: Irvine Operation Support Facility Log of Drill Hole DH-2
Project Location: Irvine, CA

Project Number:  21-031-00 Sheet 1 of 1

Date(s) 211912021 Logged Checked B

Mothey  Hollow Stem Auger Briling - 2R Drilling Tolal Depth 11 5 feet
Type - CMETS o ehes 8 EESon fraraL 1660

Groundwater Depth
[Elevation], feet

NA 1]

Sampling

Method(s) sleeve,

Open drive sampler with 6-inch

Drill Hole

SPT, and Bulk Backfill

Native

Remarks

Driving Method

140lb hammer; 30" drop

and Drop

ELEVATION, feet
DEPTH, feet
GRAPHIC LOG

GEOLOGICAL
CLASSIFICATION AND
DESCRIPTION

ORIENTATION
DATA

ENGINEERING
CLASSIFICATION AND
DESCRIPTION

SAMPLE DATA TEST DATA

SAMPLE
NUMBER

OF BLOWS / 6"
DRIVING
WEIGHT, Ibs
MOISTURE
CONTENT, %
DRY UNIT
WEIGHT, pcf

ADDITIONAL
TESTS

ARTIFICIAL FILL (Qaf)

ASPHALT CONCRETE - 8"

CLAYEY SAND to SANDY CLAY
(SC-CL); dark brown, moist, medium
dense/stiff, fine- to medium-grained sand

160

155

|| YOUNGER ALLUVIAL DEPOSITS (Qyfa)

SILTY SAND (SM) with some CLAY;
yellowish brown, damp, medium dense,
fine- to medium-grained sand

Few coarse-grained sand, rare gravel

SANDY CLAY (CL); brown to yellowish
brown, moist, stiff, fine- to
medium-grained sand

140 | 14 | 116

oW

4 | 140

Total Depth = 11.5'
No Groundwater

c)
E_

Drill Hole DH-2

1-63




Project: Irvine Operation Support Facility Log of Drill Hole DH-3
Project Location: Irvine, CA

DH_REV3 21-031-00.GPJ GMULAB.GPJ 4/13/21

Project Number:  21-031-00 Sheet 1 of 2
Date(s) Logged Checked
Drilled 2/19/2021 By DW By ABM
Drilling Drilling o Total Depth
Method Hollow Stem Auger Contractor 2R Drilling of Drill Hole 21.5 feet
Drill Rig Diameter(s) Approx. Surface
Type CME 75 of Hole, inches 8 Elevation, ft MSL 175.0
Groundwater Depth Sampling Open drive sampler with 6-inch Drill Hole .
[Elevation], feet .~ NA [l Method(s)  sleeve, SPT, and Bulk Backfil  Native
Remarks aDrQ'(‘j"B%O'\gethOd 140lb hammer; 30" drop
SAMPLE DATA TEST DATA
8 o .
Z|lsl9 GEOLOGICAL ENGINEERING e ol ®| % 2
o -
8 < % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND D ,x(é) o g; Ef 3
L =~
% E % DESCRIPTION DATA DESCRIPTION EELI g% % E EE 25 Eg
o |85 5|26| 5 |25|85| QF
ARTIFICIAL FILL (Qaf) | ASPHALT CONCRETE-4" =~ 25 El, RV
SANDY CLAY (CL); brown, moist, stiff,
- fine- to medium-grained sand
YOUNGER ALLUVIAL DEPOSITS (Qyfa) CLAYEY SAND (SC); yellowish brown,
r damp, medium dense, fine- to
medium-grained sand
17015 T "SILTY SAND (SM); yellowish brown, =] 2 | 140
damp, loose, fine- to medium- grained 2
sand, few coarse-grained sand 3
1657 "SANDY CLAY to CLAYEY SAND 9 | 140 | 21103
(CL-SC); light brown, damp to moist, 10
L stifffmedium dense, fine- to 15
medium-grained sand, few
coarse-grained sand
0115 Becomes damp, medium dense/firm, little 3 | 140
to no coarse-grained sand g

Drill Hole DH-3

c)
C
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stifffmedium dense, fine- to
medium-grained sand

Project: Irvine Operation Support Facility Log of Drill Hole DH-3

Project Location: Irvine, CA

Project Number:  21-031-00 Sheet 2 of 2

m SAMPLE DATA TEST DATA

R =

z | % § GEOLOGICAL ENGINEERING ° 2.8 5| 2

21€l¢ CLASSIFICATION AND ORIENTATION CLASSIFICATION AND ule2| oo 25|52 3

S B 3 DESCRIPTION DATA DESCRIPTION 83|25 |BE(25 S

T |[&]& 5|26| 8= |28|82| ¥

YOUNGER ALLUVIAL DEPOSITS (Qyfa) SANDY CLAY to CLAYEY SAND 8 | 140 | 20101

(CL-SC); light brown, damp to moist, 18

Total Depth = 21.5'
No Groundwater

c)
C

Drill Hole DH-3
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Project: Irvine Operation Support Facility Log of Drill Hole DH-4
Project Location: Irvine, CA
Project Number:  21-031-00 Sheet 1 of 1
Date(s) Logged Checked
Drilled 2/19/2021 By DW By ABM
Drilling Drilling o Total Depth
Method Hollow Stem Auger Contractor 2R Drilling of Drill Hole 11.5 feet
Drill Rig Diameter(s) Approx. Surface
Type CME 75 of Hole, inches 8 Elevation, ft MSL 180.0
Groundwater Depth Sampling Open drive sampler with 6-inch Drill Hole .
[Elevation], feet .~ NA [l Method(s)  sleeve, SPT, and Bulk Backfil  Native
Remarks aDrQ'(‘j"B%O'\SethOd 140lb hammer; 30" drop
SAMPLE DATA TEST DATA
3 o :
Z|lsl9 GEOLOGICAL ENGINEERING ° al. 8 sl 2
8 < % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND D ,I(é) o f g; Ef 3
% E % DESCRIPTION DATA DESCRIPTION EELI é% % E EE 25 Eg
T |[&]& 5|26| 5= |28|82| ¥
1 ARTIFICIAL FILL (Qaf) RASPHALT CONRETE-3" W,
i CRUSHED WISCELLANEOUS BASE - 3'/
r CLAYEY SAND (SC); brown, moist,
medium dense, fine- to medium-grained
i sand i
i YOUNGER ALLUVIAL DEPOSITS (Qyfa) CLAYEY SAND (SC); yellowish brown,
moist, medium dense, fine- to
L medium-grained sand
1757°8 "SILTY SAND (SM); yellowish brown, 4 [ 140 [ 10 [107
damp, loose, fine- to medium-grained 5
sand, few coarse-grained sand 6
170+ 2 140
1
L : 3
Some fine-grained sand stringers CLAYEY SAND to SANDY CLAY
(SC-CL); light brown, damp, loose/soft,
\(ine- to medium-grained sand
Total Depth = 11.5'
No Groundwater

c)

Drill Hole DH-4

C
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Project: Irvine Operation Support Facility Log of Drill Hole DH-5
Project Location: Irvine, CA
Project Number:  21-031-00 Sheet 1 0f 3
Date(s) Logged Checked
Drilled 2/19/2021 By DW By ABM
Drilling Drilling o Total Depth
Method Hollow Stem Auger Contractor 2R Drilling of Drill Hole 51.5 feet
Drill Rig Diameter(s) Approx. Surface
Type CME 75 of Hole, inches 8 Elevation, ft MSL 172.0
Groundwater Depth Sampling Open drive sampler with 6-inch Drill Hole .
[Elevation], feet .~ NA [l Method(s)  sleeve, SPT, and Bulk Backfil  Native
Remarks aDrQ'(‘j"B%O'\gethOd 140lb hammer; 30" drop
SAMPLE DATA TEST DATA
3 o :
Z|lsl9 GEOLOGICAL ENGINEERING ° al. 8 sl 2
8 < % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND D m‘é’ o f g; Es 3
% E % DESCRIPTION DATA DESCRIPTION EELI é% % E 5E 25 Eg
T |[&]& 5|26| 5= |28|82| ¥
||| ARTIFICIAL FILL (Qaf) SILTY SAND (SM) with CLAY; brown,
o1 damp, medium dense, fine- to
L medium-grained sand, few
coarse-grained sand and fine-grained
gravel
170+ r
i YOUNGER ALLUVIAL DEPOSITS (Qyfa) SILTY SAND (SM); yellowish brown,
. damp, loose, fine- to medium-grained
L sand
5 2 | 140 | 14 | 112
4
L 5
Some CLAY
165 o
R 140
Some fine-grained stringers 'CLAYEY SAND fo SANDY CLAY ~
r (SC-CL); light brown, damp to moist,
medium dense/stiff, fine- to
1601 medium-grained sand
15 2 | 140 |21 99
4
L 6
155+ o

4

C

Dri

Il Hole DH-5
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Project: Irvine Operation Support Facility Log of Drill Hole DH-5
Project Location: Irvine, CA

DH_REV3 21-031-00.GPJ GMULAB.GPJ 4/13/21

Project Number:  21-031-00 Sheet 2 of 3
S SAMPLE DATA TEST DATA
L o =
z w9 GEOLOGICAL ENGINEERING ° 2.8 5| 2
Qo -
8 2 % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND w 2 0= g; Ef 4
L =~
% E % DESCRIPTION DATA DESCRIPTION EELI gg—é § é 'QE 25 Eg
T |86 5|26 | 5= [S8|&2| 2
]|/ YOUNGER ALLUVIAL DEPOSITS (Qyfa) SILTY SAND (_SM); yeIIOV\_/iSh brO\_Nn, =] 2 140
| Bulk sample collected from 20-25' which darr:jp, loose, fine- to medidi-grained %
| was characterized as silty sand to clayey san
| sand
150+
Becomes dense, some CLAY 1; 140 | 11 |120
25
145+ L
30 [CLAYEY SAND (SC); yellowish brown,  [=] 4 | 140
damp, medium dense, fine- to 7
L medium-grained sand 9
140+ L
"SILTY SAND (SM) with minor CLAY; ~ 7 | 140 |13 [119
yellowish brown, damp, medium dense, 11
fine- to medium-grained sand 17
135+ o
Little to no CLAY g 140
6
130+ r

Drill Hole DH-5

c)
C
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SANDY CLAY (CL); light brown, moist,

stiff, fine-grained sand

Project: Irvine Operation Support Facility Log of Drill Hole DH-5
Project Location: Irvine, CA
Project Number:  21-031-00 Sheet 3 of 3
= SAMPLE DATA TEST DATA
Qo 0] =
z w9 GEOLOGICAL ENGINEERING 2 2.8 5| 2
21€l¢ CLASSIFICATION AND ORIENTATION CLASSIFICATION AND ule2| oo 25|52 3
s e % DESCRIPTION DATA DESCRIPTION T 22|25 |5e 55| ER
T |86 5|26 | 5= [S8|&2| 2
T[] YOUNGER ALLUVIAL DEPOSITS (Qyfa) SILTY SAND (SM) with minor CLAY; 10 | 140 | 12 | 119|PS
“I| Faint structure yellowish brown, damp, dense, fine- to 16
L | meidum-grained sand 21
125+ -
S0 5 | 140
5
| 6

Total Depth = 51.5'
No Groundwater

Drill Hole DH-5

c)
C
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APPENDIX B

Geotechnical Laboratory Procedures
and Test Results
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Mr. Tom Ottenstein, CITY OF IRVINE c¢/o GRIFFIN STRUCTURES
Geotechnical Investigation and Design Recommendations, Irvine Operations Support Facility, Irvine, California

APPENDIX B

GMU GEOTECHNICAL LABORATORY PROCEDURES AND TEST RESULTS

MOISTURE AND DENSITY

Field moisture content and in-place density were determined for each 6-inch sample sleeve of
undisturbed soil material obtained from the drill holes. The field moisture content was determined
in general accordance with ASTM Test Method D 2216 by obtaining one-half the moisture sample
from each end of the 6-inch sleeve. The in-place dry density of the sample was determined by
using the wet weight of the entire sample.

At the same time the field moisture content and in-place density were determined, the soil material
at each end of the sleeve was classified according to the Unified Soil Classification System. The
results of the field moisture content and in-place density determinations are presented on the right-
hand column of the Log of Drill Hole and are summarized on Table B-1. The results of the visual
classifications were used for general reference.

PARTICLE SIZE DISTRIBUTION

As part of the engineering classification of the materials underlying the site, samples were tested
to determine the distribution of particle sizes. The distribution was determined in general
accordance with ASTM Test Method D 422 using U.S. Standard Sieve No. 200.

EXPANSION TESTS

To provide a standard definition of one-dimensional expansion, a test was performed on typical
on-site materials in general accordance with ASTM Test Method D 4829. The result from this test
procedure is reported as an “expansion index”. The results of this test are contained in this
Appendix B and also Table B-1.

CHEMICAL TESTS

The corrosion potential of typical on-site materials under long-term contact with both metal and
concrete was determined by chemical and electrical resistance tests. The soluble sulfate test for
potential concrete corrosion was performed in general accordance with California Test
Method 417, the minimum resistivity test for potential metal corrosion was performed in general
accordance with California Test Method 643, and the concentration of soluble chlorides was
determined in general accordance with California Test Method 422. The results of these tests are
contained in this Appendix B and also Table B-1.

May 4, 2021 B-1 GMU Project 21-031-00



Mr. Tom Ottenstein, CITY OF IRVINE c¢/o GRIFFIN STRUCTURES
Geotechnical Investigation and Design Recommendations, Irvine Operations Support Facility, Irvine, California

COMPACTION TESTS

A bulk sample representative of the on-site materials was tested to determine the maximum dry
density and optimum moisture content of the soil. These compactive characteristics were
determined in general accordance with ASTM Test Method D 1557. The results of this test are
contained in this Appendix B and also Table B-1.

CONSOLIDATION TESTS

The one-dimensional consolidation properties of “undisturbed” samples were evaluated in general
accordance with the provisions of ASTM Test Method D 2435. Sample diameter was 2.416 inches
and sample height was 1.00 inch. Water was added during the test at various normal loads to
evaluate the potential for hydro-collapse and to produce saturation during the remainder of the
testing. Consolidation readings were taken regularly during each load increment until the change
in sample height was less than approximately 0.0001 inch over a two-hour period. The graphic
presentation of consolidation data is a representation of volume change in change in axial load.

DIRECT SHEAR STRENGTH TEST

A direct shear test was performed on typical on-site materials. The general philosophy and
procedure of the test was in accord with ASTM Test Method D 3080 - “Direct Shear Tests for
Soils Under Consolidated Drained Conditions”.

The test is'a single shear test and is performed using a sample diameter of 2.416 inches and a height
of 1.00 inch. The normal load is applied by a vertical dead load system. A constant rate of strain
is applied to the upper one-half of the sample until failure occurs. Shear stress is monitored by a
strain gauge-type precision load cell and deflection is measured with a digital dial indicator. This
data is transferred electronically to data acquisition software which plots shear strength vs.
deflection. The shear strength plots are then interpreted to determine either peak or ultimate shear
strengths. Residual strengths were obtained through multiple shear box reversals. A strain rate
compatible with the grain size distribution of the soils was utilized. The interpreted result of this
test is shown in this Appendix B.

R-VALUE TESTS

Bulk samples representative of the underlying on-site materials were tested to measure the
response of a compacted sample to a vertically applied pressure under specific conditions. The
R-value of a material is determined when the material is in a state of saturation such that water
will be exuded from the compacted test specimen when a 16.8 kN load (2.07 MPa) is applied. The
results from these test procedures are reported in this Appendix B.

May 4, 2021 B-2 GMU Project 21-031-00
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TABLE B-1

SUMMARY OF SOIL LABORATORY DATA
Sample Information insitu | insita | 1n situ Sieve/Hydrometer Atterberg Limits 4 (?ompactic.m . Chemical Test Results
Boring | Depth, [Elevation, Geologic | USCS | Water |Dry Unit| Satur- |Gravel| Sand, |<#200,( <2u [ LL | PL | i |'Eiium) Offmam Expansion| R.value o | surate | chiorige [ M
Number feet feet Unit Group |Content,| Weight, | ation, % % % % Weight, | Content, p (ppm) (ppm) |RESIStivity
Symbol % pcf % pcf % (ohm/cm)
DH-1 0 169.0 Qaf/Qyfa CL 19.0 119.0 12.0 8.7 252 174 879
DH-1 5 164.0 Qyfa CL 15.6 108 77
DH-1 15 154.0 Qyfa CL 21.3 101 89
DH-1 25 144.0 Qyfa SM 9.5 113 54
DH-1 35 134.0 Qyfa SM 5.0 115 30
DH-1 40 129.0 Qyfa SM-SC 12.8 40
DH-1 45 124.0 Qyfa CL 16.5 112 92
DH-2 5 161.0 Qyfa SC 13.8 116 85
DH-3 0 175.0 Qaf/Qyfa CL 249 113 5
DH-3 10 165.0 Qyfa CL 21.3 103 93
DH-3 20 155.0 Qyfa CL 19.8 101 83
DH-4 5 175.0 Qyfa SM 9.9 107 48
DH-5 5 167.0 Qyfa SM/SC 14.3 112 79
DH-5 15 157.0 Qyfa CL 21.0 99 83
DH-5 25 147.0 Qyfa SM 10.6 120 74
DH-5 35 137.0 Qyfa SM 12.7 119 85
DH-5 45 127.0 Qyfa SM-SC 12.2 119 82 43

Project: Irvine Operation Support Facility
Project No. 21-031-00
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0.001

GRAVEL SAND
SILT CLAY
COARSE FINE COARSE| MEDIUM FINE
U.S. STANDARD SIEVE
SPENING U.S. STANDARD SIEVE NUMBERS
3" 1.5" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100
90
80
70
[
I
o
i
z 60
>
(%)
14
w 50
Z
i
[
z .
i
w40
x
w
o
30
20
10
0
10 1 0.1 0.01
PARTICLE SIZE IN MILLIMETERS
Boring Depth Geologic ———r
Number (feet) Unit Symbol | LL | PI Classification
DH-1 40.0 Qyfa o SILTY SAND with CLAY (SM-SC)
DH-5 45.0 Qyfa X SILTY SAND with CLAY (SM-SC)
Project: Irvine Operation Support Facility
Fal VIE Project No. 21-031-00
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140
SG=2.60
SG=2.70
135 \
130 \
125
120
‘/'\\
S 115
e
E
2 110
L
(=]
: \
a 105 \
100 \\
95 \
90 \\
85 \\
80 N
0 10 20 30 40 50
MOISTURE CONTENT (%)
Boring Depth Geologic Maximum Optimum . .
Number (feet) Unit Symbol | Dry I');‘e:rf\sny, cl\‘l)lg:::‘l:,re% Classification
DH-1 0.0 Qaf/Qyfa o 119 12 SANDY CLAY (CL)

COMPACTION TEST DATA

Project: Irvine Operation Support Facility
Project No. 21-031-00
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SHEAR STRESS (psf)

8,000

7,000

6,000

5,000

4,000 y |
_—

3,000 ~
e

2,000 /
1,000 /

0 2,000 4,000 6,000 8,000
NORMAL STRESS (psf)

\

SAMPLE AND TEST DESCRIPTION

Sample Location: DH-1 @ 0.0 ft Geologic Unit: Qaf/Qyfa Classification: SANDY CLAY (CL)
Strain Rate (in/min): 0.005 Sample Preparation: Remolded
Notes: Remolded 90% compaction at optimum

STRENGTH PARAMETERS

A\~ [ M1 S

STRENGTH TYPE COHESION (psf) FRICTION ANGLE (degrees)
® Peak Strength 216 25.9
X Ultimate Strength 162 261
SHEAR TEST DATA

Project: Irvine Operation Support Facility
Project No. 21-031-00
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W = water added

STRAIN (%)

RN

W

100

1,000
STRESS (psf)

10,000

Boring
Number

Depth
(feet)

Geologic
Unit

In Situ or
Symbol | Remolded
Sample

% Hydro-

Collapse Classification

DH-1

5.0

Qyfa

[ ) In Situ

-0.52 SANDY CLAY (CL)

P =i A

b

CONSOLIDATION TEST DATA

Project: Irvine Operation Support Facility
Project No. 21-031-00
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APPENDIX B-1

Previous Geotechnical Laboratory
Test Results by GMU
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APPENDIX C

Liquefaction Analysis
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APPENDIX D

Concrete Flatwork Recommendations

AT

1-83



TABLE 3. FLATWORK RECOMMENDATIONS

IOSF Site Project
. e . Minimum Concrete . . @ Joint Spacing Cement Sulfate
Description Subgrade Preparation Thickness (Full) Edge Thickness Reinforcement (Maximum) o Resistance

Isolated Concrete 1) 3% over optimum to 18" (1), 2) optional 2 4 inches Not Required 1) No. 3 bars at 18" o.c.®, 2) where 6 feet v 3)
Sidewalks and of sand or well graded rock (i.e., Class Il base adjacent to curbs or structures and at
Walkways (<6 feet | or equiv.) above moisture conditioned cold joints/ expansion joints use
in width) @ subgrade. dowels: No. 3 bars at 24" 0.c.®
Concrete Walkways, | 1) 3% over optimum to 18", 2) optional 2 5 inches Where adjacent to 1) No. 3 bars at 18" o.c. @ extend into 6 feet 174% 3)
Patios, Entryways | of sand or well graded rock (i.e., Class II base landscape areas — 12" thickened edge, 2) Thickened Edge:
and Courtyards (> 6 | or equiv.) above moisture conditioned from adjgcent ﬁn.iSh one No. 3 bar placed in long direction,
feet in width) ¥ subgrade. grade. Min. 8" width 3) dowel into adjacent curbs or

structures and across cold joints/

expansion joints w/No. 3 bars at 18"

o.c. ®

oo ;

Concrete 1) 3% over optimum to 18" (), 2) 6 inches of 8 inches Where adjacent to 1) No. 3 bars at 18" o.c.’” extend into 10 feet v 3)

Driveways, Trash
Enclosures and Fire
Access Lanes @

sand or well graded rock (i.e., Class II base or
equiv.) above moisture conditioned subgrade.

landscape areas - 12"
from adjacent finish
grade. Min. 8" width

thickened edge, 2) Thickened Edge:
one No. 3 bar placed in long direction,
3) dowel into adjacent curbs or
structures and across cold joints/
expansion joints w/No. 3 bars at 18"
o.c. ®

(1) The moisture content of the subgrade must be verified by the geotechnical consultant prior to sand/rock placement.

(2) Reinforcement to be placed both ways and at or above the mid-point of the slab (i.e., a minimum of 2.0 to 2.5 inches above the prepared subgrade).
(3) Soils having negligible levels of sulfates as defined by CBC are expected. Concrete mix design shall be selected by the concrete designer. Concrete mix design is outside the geotechnical engineer’s purview.

(4) Where concrete/ flatwork is adjacent a stucco surface, a /4" to /2" foam separation/expansion joint should be used.

(5) [Ifdowels are placed in cored holes, the core holes shall be placed at alternating in-plane angles (i.e., not cored straight into slab).

General Note: Minor deviations to the above recommendations may be required at the discretion of the soils engineer or his representative.
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Operations Support Facility Hydrology Study
Irvine, California by TAIT & Associates

Appendix B - Existing Hydrological Condition

Existing Hydrological Co

TAIT JOB # ME04130 Appendix B




Q1o ¥10ZHPL FIALSLOTd ———— :dNL3SIOVd @4ys plonbes g WY L¥:0L:LL 220Z/1/¢ :Q3LL0Td
BMp OYAAH 3¥d—0¢ 1¥0IN\ABooIpAH\ONT\3uIALl — O L0IN\IN\SBumoig\pod\ |'¢891°Z61\\

SNOISIAZY
NOILdI¥OS3d

SNOISIATY
NOILdI¥OS3d

pupjod JeAausq aslog  obeiq upbs ouPIUO
XIUSOUd SO|D ODSIOUDIJ UDS OjUSWIDIONS  $aj9buy SO

WOD LD} MMM
L1T8/09G/¥ 1L 2 00z8/09S/v 14 :d

G04T6 VO 'PUV DIUDS

LIVl

90926 VO “ANIAYI
VZV1d 43IN3O JIAID |

dNIAYI 40 ALIO IHL
‘ad NOANYO MVO /29
ANIAYI 40 ALID

ALITIOVH 1d0ddNS SNOILYH3dO

¢1¥03IN ‘ON gor
31vQ :3lva

## #NOISINIY
2202/8¢/20 ALva
AP :@3INOTHO
2202/8¢/20 3Lva
@0 NMvVYd

SALQ JSIUSdNI0d "N 10/

40’

40’
1

SCALE:

EXISTING STORM DRAIN LINE
SUBAREA ACREAGE
NODE ELEVATION

DRAINAGE SUB—AREA BOUNDARY
SUBAREA ID

DRAINAGE AREA BOUNDARY

SUB—AREA FLOW PATH
STORM DRAIN FLOW PATH

1000.00 FS
1000.00 INV

LEGEND

_—AR LNE
_—AR LNE
/

(

\

A\
-
AN

8
&

-
|
_
0 -
o —
/| ﬁ_ll_l\m \ \ao y E\ _— =
/ 31 — —— —— ("]
S __ S . s 3 . ‘T 4 W\L%\ P—
: 10N LA N S W ') | Sl | TR R —
= = cm\\ =3 il “; ]
5 e 1 4 _
"R Eledl ==
7, R
pe mezwﬂ —
] 7 a— =
/ WL«IZ “|“_
. \ m i —
%, % \\ @T ] —
L

x

i
BENCH—

,
Q
J
\,

/ \ V |
~)
I
il
N\
N\

By

§
N
AR

=
TYP.

Q—
®
e
AN
\\
\
N\
o §
.
\
\
\
8
\
|
\
\
|
\
/4
[
)
\/
5 \
@
e —
be
1
~
//

v
o~ g
\\/
N
N ~
7
S

167.33 INV

[
11
\
\

v

— e — — _ ——— — S — = P —

EXISTING BULDING

EXISTING BULDING

=
p
=4
®
EXISTING BUILDING

1-86



Operations Support Facility Hydrology Study
Irvine, California by TAIT & Associates

Appendix C - Existing 100 Year Storm AES Files

Existing 100 year AES

TAIT JOB # ME04130 Appendix C
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1334

Analysis prepared by:
TAIT & ASSOCIATES INC.

701 N. PARKCENTER DRIVE
SANTA ANA, CALIFORNIA 92705

okokoskok ok ok kokok ok kok ok ok kokokkkokkkkokk DESCRIPTION OF STUDY ko kskskok sk sk ok sk sk ok ok sk ok ok ok sk ok ok ok ok ok ok ok

* CITY OF IRVINE OPERATIONS SUPPORT FACILITY *
* RATIONAL METHOD EXISTING CONDITION HYDROLOGY *
* 25-YEAR STORM EVENT CD *

sk sk sk sk sk sk sk o s s ok ok ok sk sk sk sk sk sk s ok ok ok sk sk sk sk sk ok sk s ok ok ok sk sk sk sk sk sk s s ok ok sk sk sk sk sk sk sk sk ok ok ok sk sk sk sk sk ok sk sk ok ok ok sk sk sk sk sk sk sk sk

FILE NAME: A25E.DAT
TIME/DATE OF STUDY: 16:59 0©2/28/2022

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF -CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- ~HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY.  (FT) (FT) (FT) (FT) (n)

1 30.0 20.90 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.50 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE  TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 876.00
ELEVATION DATA: UPSTREAM(FEET) = 181.01 DOWNSTREAM(FEET) = 170.07

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.979
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.091
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 5.00 0.25 0.440 0 10.98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.440

SUBAREA RUNOFF(CFS) = 13.41

TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 13.41

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.0 TC(MIN.) = 10.98

EFFECTIVE AREA(ACRES) = 5.00 AREA-AVERAGED Fm(INCH/HR)= .11
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.440

PEAK FLOW RATE(CFS) = 13.41

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1334

Analysis prepared by:
TAIT & ASSOCIATES INC.

701 N. PARKCENTER DRIVE
SANTA ANA, CALIFORNIA 92705

okokoskok ok ok kokok ok kok ok ok kokokkkokkkkokk DESCRIPTION OF STUDY ko kskskok sk sk ok sk sk ok ok sk ok ok ok sk ok ok ok ok ok ok ok

* CITY OF IRVINE OPERATIONS SUPPORT FACILITY *
* RATIONAL METHOD EXISTING CONDITION HYDROLOGY *
* 100-YEAR STORM EVENT CD *
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FILE NAME: A100E.DAT
TIME/DATE OF STUDY: 16:56 ©2/28/2022

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF -CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1 30.0 20.90 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.50 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.@ (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 876.00
ELEVATION DATA: UPSTREAM(FEET) = 181.01 DOWNSTREAM(FEET) = 170.07

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.979
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.942
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 5.00 0.25 0.440 0 10.98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.440

SUBAREA RUNOFF(CFS) = 17.25

TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 17.25

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.0 TC(MIN.) = 10.98

EFFECTIVE AREA(ACRES) = 5.00 AREA-AVERAGED Fm(INCH/HR)= .11
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.440

PEAK FLOW RATE(CFS) = 17.25

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1334

Analysis prepared by:

okokoskok ok ok kokok ok kok ok ok kokokkkokkkkokk DESCRIPTION OF STUDY ko kskskok sk sk ok sk sk ok ok sk ok ok ok sk ok ok ok ok ok ok ok

* ME@4130-IRVINE *
* PROPOSED HYDROLOGY RATIONAL METHOD *
* 25 YEAR STORM *
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FILE NAME: A25P.DAT
TIME/DATE OF STUDY: ©9:59 02/28/2022

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF -CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL:  CURB - GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1 30.0 20.90 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 216.50
ELEVATION DATA: UPSTREAM(FEET) = 180.97 DOWNSTREAM(FEET) = 178.41

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.346
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.215
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 1.95 0.25 0.040 @  6.35

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.040

SUBAREA RUNOFF (CFS) = 7.38

TOTAL AREA(ACRES) = 1.95 PEAK FLOW RATE(CFS) = 7.38
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FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  175.41 DOWNSTREAM(FEET) = 171.41
FLOW LENGTH(FEET) = 289.60 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.@ INCH PIPE IS 10.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.01

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.38

PIPE TRAVEL TIME(MIN.) = ©.69  Tc(MIN.) =  7.03

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 506.10 FEET.
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FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.03

RAINFALL INTENSITY(INCH/HR) = 3.98

AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.04

EFFECTIVE STREAM AREA(ACRES) = 1.95

TOTAL STREAM AREA(ACRES) = 1.95

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.38
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FLOW PROCESS FROM NODE 17.00 TO NODE 12.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 261.40
ELEVATION DATA: UPSTREAM(FEET) = 179.82 DOWNSTREAM(FEET) = 174.91

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.238

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.256

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP ~ (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL - 0.56 .25 0.001 0  6.24

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.001

SUBAREA RUNOFF(CFS) = 2.14

TOTAL AREA(ACRES) = 0.56 PEAK FLOW RATE(CFS) = 2.14
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FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 6.24

RAINFALL INTENSITY(INCH/HR) = 4.26

AREA-AVERAGED Fm(INCH/HR) = ©.00

AREA-AVERAGED Fp(INCH/HR) = ©.25
AREA-AVERAGED Ap = ©0.00
EFFECTIVE STREAM AREA(ACRES) = 0.56
TOTAL STREAM AREA(ACRES) = 0.56
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.14
** CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.38 7.03 3.976 ©.25( 0.01) 0.04 2.0 10.00
2 2.14 6.24 4.256 0.25( 0.00) 0.00 0.6 17.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 9.15 6.24  4.256 0.25( 0.01) 0.03 2.3 17.00
2 9.38  7.03 3.976 0.25( 0.01) 6.03 2.5 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 9.38  Tc(MIN.) = 7.03
EFFECTIVE AREA(ACRES) = 2.51  AREA-AVERAGED Fm(INCH/HR) = .01
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.03
TOTAL AREA(ACRES) = 2.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 506.10 FEET.
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FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 171.41 DOWNSTREAM(FEET) = 170.49
FLOW LENGTH(FEET) = 98.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.23

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.38

PIPE TRAVEL TIME(MIN.) = ©.26 Tc(MIN.) = 7.30

LONGEST FLOWPATH FROM NODE 10.060 TO NODE 13.00 = 604.10 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.30

RAINFALL INTENSITY(INCH/HR) = 3.89

AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = .03

EFFECTIVE STREAM AREA(ACRES) = 2.51

TOTAL STREAM AREA(ACRES) = 2.51

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.38
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FLOW PROCESS FROM NODE 18.00 TO NODE 13.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 265.00
ELEVATION DATA: UPSTREAM(FEET) = 179.75 DOWNSTREAM(FEET) = 173.49
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Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.991
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.354
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 0.43 .25 0.001 @  5.99

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.001

SUBAREA RUNOFF(CFS) = 1.69

TOTAL AREA(ACRES) = 0.43 PEAK FLOW RATE(CFS) = 1.69
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 5.99

RAINFALL INTENSITY(INCH/HR) = 4.35

AREA-AVERAGED Fm(INCH/HR) = ©.00

AREA-AVERAGED Fp(INCH/HR) = .25

AREA-AVERAGED Ap = ©0.00

EFFECTIVE STREAM AREA(ACRES) = 0.43
TOTAL STREAM AREA(ACRES) = 0.43
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.69
** CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 9.15 6.50 4.158 0.25( 0.01) 0.03 2.3 17.00
1 9.38 7.30 3.895 0.25( 0.01) 0.03 2.5 10.00
2 1.69 5.99 4.354 0.25( 0.00) 0.00 0.4 18.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.52 5.99 4.354 0.25( 0.01) 0.03 2.5 18.00
2 10.76 6.50 4,158 ©0.25( 90.01) 0.03 2.7 17.00
3 10.89 7.30 3.895 0.25( 0.01) 0.03 2.9 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 10.89 Tc(MIN.) = 7.30
EFFECTIVE AREA(ACRES) = 2.94  AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.03

TOTAL AREA(ACRES) = 2.9
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 604.10 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 170.49 DOWNSTREAM(FEET) = 170.06
FLOW LENGTH(FEET) = 111.90 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.@ INCH PIPE IS 16.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.72

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.89

PIPE TRAVEL TIME(MIN.) = ©.39  Tc(MIN.) =  7.69

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 716.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.69

RAINFALL INTENSITY(INCH/HR) = 3.78

AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) 0.25

AREA-AVERAGED Ap = .03

EFFECTIVE STREAM AREA(ACRES) = 2.94

TOTAL STREAM AREA(ACRES) = 2.94

PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.89
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FLOW PROCESS FROM NODE 19.00 TO NODE 14.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 308.00
ELEVATION DATA: UPSTREAM(FEET) = 176.96 DOWNSTREAM(FEET) = 173.06

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  7.208
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.922
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 0.62 0.25 0.001 o 7.21
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.001

SUBAREA RUNOFF(CFS) = 2.19

TOTAL AREA(ACRES) = 0.62 PEAK FLOW RATE(CFS) = 2.19
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 7.21

RAINFALL INTENSITY(INCH/HR) = 3.92

AREA-AVERAGED Fm(INCH/HR) = ©.00

AREA-AVERAGED Fp(INCH/HR) = .25

AREA-AVERAGED Ap = ©0.00

EFFECTIVE STREAM AREA(ACRES) = 0.62

TOTAL STREAM AREA(ACRES) = 0.62

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.19

** CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.52 6.39 4.199 0.25( 0.01) 0.03 2.5 18.00
1 10.76 6.90 4.021 0.25( 0.01) 0.03 2.7 17.00
1 10.89 7.69 3.780 ©.25( 0.01) 0.03 2.9 10.00
2 2.19 7.21 3.922 ©.25( 0.00) 0.00 0.6 19.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.59 6.39 4.199 0.25( 0.01) 0.02 3.1 18.00
2 12.91 6.90 4.021 0.25( 0.01) 0.02 3.3 17.00
3 13.00 7.21 3.922 ©.25( 0.01) 0.02 3.4 19.00
4 13.00 7.69 3.780 ©0.25( 0.01) 0.02 3.6 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 13.00 Tc(MIN.) = 7.69

EFFECTIVE AREA(ACRES) = 3.56 AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.02

TOTAL AREA(ACRES) = 3.6

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 716.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 170.06 DOWNSTREAM(FEET) =  169.27
FLOW LENGTH(FEET) = 106.10 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.38

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.00

PIPE TRAVEL TIME(MIN.) = ©.28  Tc(MIN.) =  7.97

LONGEST FLOWPATH- FROM NODE 10.00 TO NODE 15.00 = 822.10 FEET.

S sk o K ok o K ok o Kk ok R oK o o K 3K o K sk ok o K sk ok K ok o KK ok o K oK o K oK o KoK oK o K ok ok K ok o K sk ok oK sk ok Kok o Kk ok o K oK ok K ok
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.97

RAINFALL INTENSITY(INCH/HR) = 3.71

AREA-AVERAGED Fm(INCH/HR) = .01

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.02

EFFECTIVE STREAM AREA(ACRES) = 3.56

TOTAL STREAM AREA(ACRES) = 3.56

PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.00
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FLOW PROCESS FROM NODE 20.00 TO NODE 15.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 267.40
ELEVATION DATA: UPSTREAM(FEET) = 175.99 DOWNSTREAM(FEET) = 172.27

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.684
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.093
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 0.78 0.25 0.001 ®  6.68

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.001

SUBAREA RUNOFF(CFS) = 2.87

TOTAL AREA(ACRES) = 0.78  PEAK FLOW RATE(CFS) = 2.87
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FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 6.68
RAINFALL INTENSITY(INCH/HR) = 4.09
AREA-AVERAGED Fm(INCH/HR) = ©0.00
AREA-AVERAGED Fp(INCH/HR) = ©.25
AREA-AVERAGED Ap = ©0.00
EFFECTIVE STREAM AREA(ACRES) = 0.78
TOTAL STREAM AREA(ACRES) = 0.78
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.87
** CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.59 6.68 4.096 ©0.25( 0.01) 0.02 3.1 18.00
1 12.91 7.18 3.929 0.25( 0.01) 0.02 3.3 17.00
1 13.00 7.48 3.839 0.25( 0.01) 0.02 3.4 19.00
1 13.00 7.97 3.705 0.25( 0.01) 0.02 3.6 10.00
2 2.87 6.68 4.093 0.25( 0.00) 0.00 0.8 20.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 15.47 6.68 4.096 0.25( 0.00) 0.02 3.9 18.00
2 15.47 6.68 4.093 0.25( 0.00) 0.02 3.9 20.00
3 15.66 7.18 3.929 0.25( 0.00) 0.02 4.1 17.00
4 15.69 7.48 3.839 0.25( 0.00) 0.02 4.2 19.00
5 15.60 7.97 3.705 0.25( 0.00) 0.02 4.3 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 15.69 Tc(MIN.) = 7.48
EFFECTIVE AREA(ACRES) = 4.21 AREA-AVERAGED Fm(INCH/HR) = 0.00
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.02
TOTAL AREA(ACRES) = 4.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 15.00 = 822.10 FEET.
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FLOW PROCESS FROM NODE 15.60 TO NODE 16.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  169.27 DOWNSTREAM(FEET) = 166.00
FLOW LENGTH(FEET) = 121.20 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.55

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.69

PIPE TRAVEL TIME(MIN.) = .19  Tc(MIN.) =  7.68

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 943.30 FEET.

3 ok ok 3k >k ok ok 3k 3k ok >k ok >k ok 3k 3k ok ok ok ok >k ok 3k sk ok ok ok ok ok ok ok ok ok ok ok ok >k 3k k 3k 3k ok ok ok >k 3k 3k 3k ok ok ok >k >k 3k 3k 3k 3k ok ok >k >k 3k 3k 3k ok ok ok >k k ok ok k ok ok k k.

FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.68

RAINFALL INTENSITY(INCH/HR) = 3.78

AREA-AVERAGED Fm(INCH/HR) = ©.00

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.02

EFFECTIVE STREAM AREA(ACRES) = 4.21

TOTAL STREAM AREA(ACRES) = 4.34

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.69
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FLOW PROCESS FROM NODE 21.00 TO NODE 16.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 297.40
ELEVATION DATA: UPSTREAM(FEET) = 174.12 DOWNSTREAM(FEET) = 169.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.684
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.093
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 0.66 0.25 0.110 ®  6.68

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.110

SUBAREA RUNOFF(CFS) = 2.41

TOTAL AREA(ACRES) = 0.66  PEAK FLOW RATE(CFS) = 2.41
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 6.68

RAINFALL INTENSITY(INCH/HR) = 4.09

AREA-AVERAGED Fm(INCH/HR) = ©.03

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.11

EFFECTIVE STREAM AREA(ACRES) = 0.66
TOTAL STREAM AREA(ACRES) = 0.66
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.41
** CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 15.47 6.87 4.031 0.25( 0.00) 0.02 3.9 18.00
1 15.47 6.88 4.028 ©0.25( 0.00) 0.02 3.9 20.00
1 15.66 7.38 3.871 0.25( 0.00) 0.02 4.1 17 .00
1 15.69 7.68 3.784 ©.25( 0.00) 0.02 4.2 19.00
1 15.60 8.16 3.656 0.25( 0.00) 0.02 4.3 10.00
2 2.41 6.68 4.093 0.25( 90.03) 0.11 0.7 21.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 17.70 6.68 4.093 0.25( 0.01) 0.03 4.4 21.00
2 17.84 6.87 4.031 ©0.25( 0.01) 0.03 4.5 18.00
3 17.85 6.88 4.028 ©0.25( 0.01) 0.03 4.5 20.00
4 17.95 7.38 3.871 0.25( 0.01) 0.03 4.8 17.00
5 17.93 7.68 3.784 ©.25( 0.01) 0.03 4.9 19.00
6 17.76 8.16 3.656 0.25( 0.01) 0.03 5.0 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 17.95 Tc(MIN.) = 7.38
EFFECTIVE AREA(ACRES) = 4.75 AREA-AVERAGED Fm(INCH/HR) = ©.01
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.03
TOTAL AREA(ACRES) = 5.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 943.30 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 5.0 TC(MIN.) = 7.38
EFFECTIVE AREA(ACRES) = 4.75 AREA-AVERAGED Fm(INCH/HR)= ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.030
PEAK FLOW RATE(CFS) = 17.95

** PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 17.76  6.68  4.093 0.25( 0.01) 0.03 4.4 21.00
2 17.84  6.87  4.031 0.25( 0.01) 0.03 a.s 18.00
3 17.85  6.88  4.028 0.25( 0.01) 0.03 a.s 20.00
a 17.95  7.38  3.871 0.25( 0.01) 0.03 4.8 17.00
5 17.93 _ 7.68  3.784 ©.25( 0.01) 0.03 4.9 19.00
6 17.76 '8.16  3.656 0.25( 0.01) 0.03 5.0 10.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1334

Analysis prepared by:
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* ME@4130-IRVINE *
* PROPOSED HYDROLOGY RATIONAL METHOD *
* 100 YEAR STORM *
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FILE NAME: A100P.DAT
TIME/DATE OF STUDY: 10:21 02/28/2022

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF -CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK-- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1 30.0 20.90 0.018/0.018/0.020  0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 216.50
ELEVATION DATA: UPSTREAM(FEET) = 180.97 DOWNSTREAM(FEET) = 178.41

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.346
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.397
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 1.95 0.25 0.040 @  6.35

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.040

SUBAREA RUNOFF(CFS) = 9.45

TOTAL AREA(ACRES) = 1.95 PEAK FLOW RATE(CFS) = 9.45
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FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  175.41 DOWNSTREAM(FEET) = 171.41
FLOW LENGTH(FEET) = 289.60 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.37

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.45

PIPE TRAVEL TIME(MIN.) = ©.65 Tc(MIN.) = 7.00

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 506.10 FEET.
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FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.00

RAINFALL INTENSITY(INCH/HR) = 5.10

AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.04

EFFECTIVE STREAM AREA(ACRES) = 1.95

TOTAL STREAM AREA(ACRES) = 1.95

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.45
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FLOW PROCESS FROM NODE 17.00 TO NODE 12.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 261.40
ELEVATION DATA: UPSTREAM(FEET) = 179.82 DOWNSTREAM(FEET) = 174.91

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.238

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.451

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP ~ (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL - 0.56 .25 0.001 0  6.24

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.001

SUBAREA RUNOFF(CFS) = 2.75

TOTAL AREA(ACRES) = 0.56 PEAK FLOW RATE(CFS) = 2.75
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FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 6.24

RAINFALL INTENSITY(INCH/HR) = 5.45

AREA-AVERAGED Fm(INCH/HR) = ©.00

AREA-AVERAGED Fp(INCH/HR) = ©.25
AREA-AVERAGED Ap = ©0.00
EFFECTIVE STREAM AREA(ACRES) = 0.56
TOTAL STREAM AREA(ACRES) = 0.56
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.75
** CONFLUENCE DATA **
STREAM Q Tc  Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 9.45 7.00 5.102 ©.25( 0.01) 0.04 2.0 10.00
2 2.75 6.24 5.451 ©.25( 0.00) ©.00 0.6 17.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 11.75 6.24  5.451 ©.25( 0.01) 0.03 2.3 17.00
2 12.03  7.00 5.102 0.25( 0.01) 6.03 2.5 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 12.03  Tc(MIN.) = 7.00
EFFECTIVE AREA(ACRES) = 2.51  AREA-AVERAGED Fm(INCH/HR) = .01
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.03
TOTAL AREA(ACRES) = 2.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 506.10 FEET.
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FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 171.41 DOWNSTREAM(FEET) = 170.49
FLOW LENGTH(FEET) = 98.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.76

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.03

PIPE TRAVEL TIME(MIN.) = ©0.24 Tc(MIN.) = 7.24

LONGEST FLOWPATH FROM NODE 10.060 TO NODE 13.00 = 604.10 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.24

RAINFALL INTENSITY(INCH/HR) = 5.00

AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = .03

EFFECTIVE STREAM AREA(ACRES) = 2.51

TOTAL STREAM AREA(ACRES) = 2.51

PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.03
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FLOW PROCESS FROM NODE 18.00 TO NODE 13.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 265.00
ELEVATION DATA: UPSTREAM(FEET) = 179.75 DOWNSTREAM(FEET) = 173.49
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Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.991
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.578
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 0.43 .25 0.001 @  5.99

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.001

SUBAREA RUNOFF(CFS) = 2.16

TOTAL AREA(ACRES) = 0.43 PEAK FLOW RATE(CFS) = 2.16
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 5.99

RAINFALL INTENSITY(INCH/HR) = 5.58

AREA-AVERAGED Fm(INCH/HR) = ©.00

AREA-AVERAGED Fp(INCH/HR) = .25

AREA-AVERAGED Ap = ©0.00

EFFECTIVE STREAM AREA(ACRES) = 0.43

TOTAL STREAM AREA(ACRES) = 0.43

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.16

** CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 11.75 6.48 5.333 0.25( 0.01) 0.03 2.3 17.00
1 12.03 7.24 5.004 ©.25( 0.01) 0.03 2.5 10.00
2 2.16 5.99 5.578 ©.25( 0.00) 0.00 0.4 18.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2. STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity = Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 13.52 5.99 5.578 ©.25( 0.01) ©.03 2.6 18.00
2 13.81 6.48 5.333 ©.25( 0.01) 0.03 2.7 17.00
3 13.96 7.24 5.004 ©.25( 0.01) 0.03 2.9 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 13.96 Tc(MIN.) = 7.24

EFFECTIVE AREA(ACRES) = 2.94  AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.03

TOTAL AREA(ACRES) = 2.9
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 604.10 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 170.49 DOWNSTREAM(FEET) = 170.06
FLOW LENGTH(FEET) = 111.90  MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.05

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.96

PIPE TRAVEL TIME(MIN.) = ©.37 Tc(MIN.) = 7.61

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 716.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.61

RAINFALL INTENSITY(INCH/HR) = 4.86

AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) 0.25

AREA-AVERAGED Ap = .03

EFFECTIVE STREAM AREA(ACRES) = 2.94

TOTAL STREAM AREA(ACRES) = 2.94

PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.96
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FLOW PROCESS FROM NODE 19.00 TO NODE 14.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 308.00
ELEVATION DATA: UPSTREAM(FEET) = 176.96 DOWNSTREAM(FEET) = 173.06

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  7.208
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.018
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 0.62 0.25 0.001 o 7.21
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.001

SUBAREA RUNOFF(CFS) = 2.80

TOTAL AREA(ACRES) = 0.62 PEAK FLOW RATE(CFS) = 2.80
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 7.21

RAINFALL INTENSITY(INCH/HR) = 5.02

AREA-AVERAGED Fm(INCH/HR) = ©.00

AREA-AVERAGED Fp(INCH/HR) = .25

AREA-AVERAGED Ap = ©0.00

EFFECTIVE STREAM AREA(ACRES) = 0.62

TOTAL STREAM AREA(ACRES) = 0.62

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.80

** CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 13.52 6.36 5.389 ©.25( 0.01) 0.03 2.6 18.00
1 13.81 6.85 5.166 ©.25( 0.01) 0.03 2.7 17.00
1 13.96 7.61 4.863 0.25( 0.01) 0.03 2.9 10.00
2 2.80 7.21 5.018 ©.25( 0.00) 0.00 0.6 19.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 16.18 6.36 5.389 0.25( 0.01) 0.02 3.1 18.00
2 16.55 6.85 5.166 ©.25( 0.01) 0.02 3.3 17.00
3 16.68 7.21 5.018 ©.25( 0.01) 0.02 3.4 19.00
4 16.68 7.61 4.863 0.25( 0.01) 0.02 3.6 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 16.68 Tc(MIN.) = 7.21

EFFECTIVE AREA(ACRES) = 3.45 AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.02

TOTAL AREA(ACRES) = 3.6

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 716.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 170.06 DOWNSTREAM(FEET) =  169.27
FLOW LENGTH(FEET) = 106.10 MANNING'S N = ©.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.67

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.68

PIPE TRAVEL TIME(MIN.) = .27  Tc(MIN.) =  7.47

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 15.00 = 822.10 FEET.
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FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.47

RAINFALL INTENSITY(INCH/HR) = 4.91

AREA-AVERAGED Fm(INCH/HR) = .01

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.02

EFFECTIVE STREAM AREA(ACRES) = 3.45

TOTAL STREAM AREA(ACRES) = 3.56

PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.68
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FLOW PROCESS FROM NODE 20.00 TO NODE 15.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 267.40
ELEVATION DATA: UPSTREAM(FEET) = 175.99 DOWNSTREAM(FEET) = 172.27

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.684
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.239
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 0.78 0.25 0.001 ®  6.68

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.001

SUBAREA RUNOFF(CFS) = 3.68

TOTAL AREA(ACRES) = 0.78  PEAK FLOW RATE(CFS) = 3.68
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FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 6.68
RAINFALL INTENSITY(INCH/HR) = 5.24
AREA-AVERAGED Fm(INCH/HR) = ©0.00
AREA-AVERAGED Fp(INCH/HR) = ©.25
AREA-AVERAGED Ap = ©0.00
EFFECTIVE STREAM AREA(ACRES) = 0.78
TOTAL STREAM AREA(ACRES) = 0.78
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.68
** CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 16.18 6.63 5.264 ©.25( 0.01) 0.02 3.1 18.00
1 16.55 7.12 5.055 ©.25( 0.01) 0.02 3.3 17.00
1 16.68 7.47 4.915 0.25( 0.01) 0.02 3.4 19.00
1 16.68 7.88 4.769 0.25( 0.01) 0.02 3.6 10.00
2 3.68 6.68 5.239 ©.25( 0.00) 0.00 0.8 20.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 19.84 6.63 5.264 0.25( 0.00) 0.02 3.9 18.00
2 19.90 6.68 5.239 0.25( 0.00) 0.02 3.9 20.00
3 20.10 7.12 5.055 ©.25( 0.00) 0.02 4.1 17.00
4 20.13 7.47 4.915 0.25( 0.00) 0.02 4.2 19.00
5 20.02 7.88 4.769 0.25( 0.00) 0.02 4.3 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 20.13 Tc(MIN.) = 7.47
EFFECTIVE AREA(ACRES) = 4.23 AREA-AVERAGED Fm(INCH/HR) = ©.00
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.02
TOTAL AREA(ACRES) = 4.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 15.00 = 822.10 FEET.
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FLOW PROCESS FROM NODE 15.60 TO NODE 16.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  169.27 DOWNSTREAM(FEET) = 166.00
FLOW LENGTH(FEET) = 121.20 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.44

ESTIMATED PIPE DIAMETER(INCH) = 21.60  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.13

PIPE TRAVEL TIME(MIN.) = ©.18  Tc(MIN.) =  7.65

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 943.30 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.65

RAINFALL INTENSITY(INCH/HR) = 4.85

AREA-AVERAGED Fm(INCH/HR) = ©.00

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.02

EFFECTIVE STREAM AREA(ACRES) = 4.23

TOTAL STREAM AREA(ACRES) = 4.34

PEAK FLOW RATE(CFS) AT CONFLUENCE = 20.13

S o o ok ok ok K ok o K oK o R oK oK K oK o K Kok o K K ok K oK ok KK oK o K oK o K oK R KK oK o K oK ok K oK o KK oK K oK ok Kok o Kok K K ok K ok
FLOW PROCESS FROM NODE 21.00 TO NODE 16.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 297.40
ELEVATION DATA: UPSTREAM(FEET) = 174.12 DOWNSTREAM(FEET) = 169.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.684
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.239
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL - 0.66 0.25 0.110 ®  6.68

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.110

SUBAREA RUNOFF(CFS) = 3.10

TOTAL AREA(ACRES) = 0.66  PEAK FLOW RATE(CFS) = 3.10

Sk o o K oK o K 3K o K K oK o K K oK o K oK o K K oK o K 3K ok o K oK o K K oK o K K o K oK o K K oK o K oK o K oK o K sk ok o K oK ok K ok o K K ok o K ok ok o K ok
FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 6.68

RAINFALL INTENSITY(INCH/HR) = 5.24

AREA-AVERAGED Fm(INCH/HR) = ©.03

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.11

EFFECTIVE STREAM AREA(ACRES) = 0.66

TOTAL STREAM AREA(ACRES) = 0.66

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.10

** CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 19.84 6.81 5.185 ©.25( 0.00) 0.02 3.9 18.00
1 19.90 6.86 5.161 0.25( 0.00) 0.02 3.9 20.00
1 20.10 7.29 4.984 0.25( 0.00) 0.02 4.1 17 .00
1 20.13 7.65 4.850 0.25( 0.00) 0.02 4.2 19.00
1 20.02 8.05 4,709 ©.25( 0.00) 0.02 4.3 10.00
2 3.10 6.68 5.239 0.25( 0.03) 0.11 0.7 21.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 22.78 6.68 5.239 ©.25( 0.01) 0.03 4.5 21.00
2 22.90 6.81 5.185 0.25( 0.01) ©.03 4.5 18.00
3 22.95 6.86 5.161 0.25( 0.01) 0.03 4.6 20.00
4 23.04 7.29 4.984 0.25( 0.01) 0.03 4.8 17.00
5 23.00 7.65 4.850 0.25( 0.01) 0.03 4.9 19.00
6 22.80 8.05 4.709 0.25( 0.01) 0.03 5.0 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 23.04 Tc(MIN.) = 7.29

EFFECTIVE AREA(ACRES) = 4.76 AREA-AVERAGED Fm(INCH/HR) = ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.03

TOTAL AREA(ACRES) = 5.0

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 943.30 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.0 TC(MIN.) = 7.29

EFFECTIVE AREA(ACRES) = 4.76 AREA-AVERAGED Fm(INCH/HR)= ©.01

AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.030
PEAK FLOW RATE(CFS) = 23.04

** PEAK FLOW RATE TABLE

* 3k

STREAM Q Tc  Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 22.78  6.68  5.239 0.25( 0.01) 0.03 4.5 21.00
2 22,99  6.81  5.185 0.25( 0.01) 0.03 a.s 18.00
3 22,95  6.86  5.161 0.25( 0.01) 0.03 4.6 20.00
a 23.04  7.29  4.984 0.25( 0.01) 0.03 4.8 17.00
5 23.00  7.65  4.850 0.25( 0.01) 0.03 4.9 19.00
6 22.80 8.5  4.709 0.25( 0.01) 0.03 5.0 10.00

END OF RATIONAL METHOD ANALYSIS
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PROJECT INFORMATION

PROJECT NAME: ME04130-IRVINE

PROJECT CITY: Irvine

PROJECT STATE: California

COMPANY: City of Irvine

SITE TYPE: Industrial

SYSTEM DESIGN

System Type:
Detention

Module Construction Type:
Base with Top Slab

Storage Volume Required (cf):
6000

Configured Storage Volume (cf):

6586

System Internal Height (ft):
5

Nominal Module Capacity (cf):
525

Required Number of Modules:
12

Module Designation:
SC10-5

1-107

SITE DESIGN

System Invert Elevation (ft):
100.00

Top of Module Elevation (ft):
105.60

Maximum Rim Elevation (ft):
106.10

Depth of Cover (ft):
0.50

Minimum Inlet Elevation (ft):
0.00

Maximum Inlet Elevation (ft):
0.00

Minimum Outlet Elevation (ft):
0.00

Maximum Outlet Elevation (ft):

0.00



24'-0-1/2" (INCLUDES 1/4" GAP PER SECTION)

DESIGN NOTES:

1.

ONOO R WN

©

10.

DESIGN LOADINGS:

AASHTO HS-20-44 W/ IMPACT.

DEPTH OF COVER = 6" - 5'-0" (120 PCF ASSUMED).

ASSUMED WATER TABLE = BELOW BOTTOM OF PRECAST.

DRY LATERAL EARTH PRESSURE (EFP) = 45 PCF.

LATERAL LIVE LOAD SURCHARGE = 80 PSF (APPLIED TO 8' BELOW GRADE).

. NO LATERAL SURCHARGE FROM ADJACENT BUILDINGS, WALL PIERS, OR FOUNDATIONS.
CONCRETE 28 DAY COMPRESSIVE STRENGTH SHALL BE 6,000 PSI.

STEEL REINFORCEMENT: REBAR, ASTM A-615 OR A-706, GRADE 60.

MESH REINFORCEMENT: ASTM A-1064, S1.2, GRADE 80.

CEMENT: ASTM C-150 SPECIFICATION.

STORMCAPTURE MODULE TYPE = DETENTION

REQUIRED BASE LAYER DEPTH = NOT APPLICABLE.

REQUIRED NATIVE ALLOWABLE SOIL BEARING PRESSURE = 2,500 PSF. NATIVE SOIL SHOULD BE

moow>

Tn

LEVEL/SCREEDED AND COMPACTED ADEQUATELY TO ALLOW FOR REQUIRED BEARING CAPACITY.

REFERENCE STANDARDS:

A.  ASTM C 890

B. ASTMC 891

C. ASTMC913

CONSTRUCTION EQUIPMENT EXCEEDING DESIGN LOADING SHALL NOT BE ALLOWED ON
STRUCTURE. ANY DESIGN CONSTRAINT DIFFERENT FROM ABOVE REQUIRES CUSTOM
STRUCTURAL DESIGN AND MAY REQUIRE THICKER SUBGRADE AND REVISED PRICING.

64'-0-3/4" (INCLUDES 1/4" GAP PER SECTION)

PLAN VIEW
SCALE: 1/8" = 1"-0"

NOTES TO REVIEWING ENGINEER:
1.  THIS SYSTEM IS DESIGNED TO THE PARAMETERS NOTED. PLEASE VERIFY THAT THESE PARAMETERS MEET PROJECT
REQUIREMENTS (I.E. LIVE LOAD AND FILL RANGE). IF DESIGN PARAMETERS ARE INCORRECT NOTIFY OLDCASTLE

IMMEDIATELY FOR REDESIGN AND RE-PRICING.

ENGINEER OF RECORD TO CONFIRM ALL MANWAY ACCESS LOCATIONS AND RIM ELEVATIONS.
UNLESS OTHERWISE NOTED, ALL PIPE SUPPLIED AND INSTALLED BY OTHERS.

aR N

IMMEDIATELY FOR REDESIGN AND REVISED PRICING.

6. THIS SYSTEM IS DESIGNED WITHOUT A CONTAINMENT MEMBRANE LINER. IF A LINER IS NEEDED PLEASE CONTACT OLDCASTLE

TO PROVIDE THIS OPTION IN THE FINAL DESIGN.

1-108.

ENGINEER OF RECORD TO CONFIRM ALL PIPE PENETRATION LOCATIONS, SIZES, AND INVERTS.

THIS SYSTEM IS DESIGNED FOR A GROUNDWATER TABLE BELOW SYSTEM INVERT. ENGINEER OF RECORD TO VERIFY THAT THE
DESIGN GROUNDWATER TABLE IS BELOW INVERT OF PRECAST. IF DESIGN PARAMETERS ARE INCORRECT NOTIFY OLDCASTLE

MODULE NOTES

TYPE QUANTITY HEIGHT
C 2 5
D 2 5
B 4 5
A 2 5
F 2 5
TOTAL 12
VOLUME 6,586 CUBIC FEET

PIPE SCHEDULE
PIPE | SIzE | INVERT

MANHOLE SCHEDULE
MANHOLE | TYPE | RIM

- PRELIMINARY -
NOT FOR CONSTRUCTION
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30" DIA.HS20 RATED FRAME AND COVER WITH DRILLED IN STEPS/LADDER AND
RISERS/GRADE RINGS AS REQUIRED TO GRADE

COMPACTED FILL SEE INSTALLATION NOTE STORMCAPTURE MODULES

BY OTHERS BY OLDCASTLE INFRASTRUCTURE 1* DIA VENT HOLE
PAVING/OVERBURDEN, BY CONTRACTOR e SInE ONLY
SEE DESIGN NOTE 10

— R 110.6' MAXIMUM
4 106.1" MINIMUM

5'MAX COVER
6" MIN COVER

—FSrEL 1056
=

L AN
—frEEL 108

TT T——T T T— 1T

Il
50"

Y o0

{1
11

I
I_EII

EL.99.41

\_ GEOTEXTILE FABRIC TO EXTEND \_GEOTEXTILE FABRIC \_ CONTRACTOR TO ENSURE ADEQUATE BEARING SURFACE \_ 4" DIA. TERMADUCT, TYPICAL

1" MINIMUM UP SIDES OF SYSTEM SEE INSTALLATION GUIDE PROVIDED IN ACCORDANCE WITH PROJECT SPECIFICATIONS
SEE DESIGN NOTES 7 AND 8

TYPICAL ELEVATION
SCALE: 3/8" = 1-0" NOTE:
TERMADUCT INSERTS TO BE KNOCKED OUT
AT SPECIFIED LOCATIONS ONLY (BY OTHERS)
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Description

The StormCapture®systemis anunderground, modular, structural precast concrete storage system for stormwater
detention, retention, infiltration, harvesting and reuse, and water quality volume storage. The system’'s modular
design utilizes multiple standard precast concrete units with inside dimensions of 7 feet by 15 feet (outside
dimensions of 8 feet by 16 feet) to form an underground storage system. The inside height of the StormCapture
system can range from 2 feet to 14 feet. This modular design provides limitless configuration options for site-
specific layouts.

StormCapture components can be provided as either open-bottom modules to promote infiltration or closed-
bottom modules for detention. In some cases, StormCapture modules can be placed in a checkerboard
configuration for an even more efficient design. A Link Slab, with a footprint of 9 feet by 17 feet, is then used to
bridge each space without a module.

The standard StormCapture design incorporates lateral and longitudinal passageways between modules to
accommodate internal stormwater conveyance throughout the system. These passageways may be classified
as either a “window configuration” with standard 12-inch tall sediment baffles extending up from the floor of the
module to the bottom of the window, or a “doorway configuration” without the sediment baffles. The function and
drainage rate of a StormCapture system depends on site-specific conditions and requirements.

Stormwater typically enters the StormCapture system through an inlet pipe. Grated inlets can also be used for
direct discharge into the system. The StormCapture system is rated for H-20 traffic loading with limited cover.
Higher load requirements can also be accommodated. In addition, StormCapture systems are typically equipped
with a limited number of maintenance modules that provide access to the system for ongoing inspection and
maintenance.

Function

The StormCapture system is primarily used to manage water quantity by temporarily storing stormwater runoff
from impervious surfaces to prevent flooding, slow down the rate at which stormwater leaves the site, and
reduce receiving stream erosion. In addition, the StormCapture system can be used to capture stormwater runoff
for water quality treatment. Regardless of how the StormCapture system is used, some sedimentation may
occur in the modules during the time water is stored.

Configurations

The configuration of the StormCapture systems may vary, depending on the water quality and/or quantity
requirements of the site. StormCapture configurations for detention, retention/infiltration, and retention/
harvesting are described below.

Detention

StormCapture Detention systems are designed with a closed bottom to detain stormwater runoff for controlled
discharge from the site. This design may incorporate a dead storage sump and a permanent pool of water if the
outlet pipe is higher than the floor elevation. Discharge from the system is typically controlled by an outlet orifice
and/or outlet weir to regulate the rate of stormwater leaving the system. StormCapture Detention systems are
typically designed with silt-tight joints, however when conditions exist that require a StormCapture system to be
watertight, the system may be wrapped in a continuous, impermeable geomembrane liner. If the StormCapture
Detention system includes Link Slabs, a liner must be used to detain water since the chambers under each Link
Slab have no floor slab. In this case, care must be taken by maintenance personnel not to damage the exposed
liner beneath each Link Slab.
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Retention/Infiltration

StormCapture Retention/Infiltration systems are designed with an open bottom to allow for the retention of
stormwater onsite through infiltration into the base rock and surrounding soils. For infiltration systems, the
configuration of the base of the StormCapture system may vary, depending on the needs of the site and the
height of the system. Some systems may use modules that have fully open bottoms with no concrete floor,
while other systems may use modules that incorporate floor openings in the base of each module. These are
typically 24-inch by 24-inch openings. For open-bottom systems, concrete splash pads may be installed below
inlet grate openings and pipe inlets to prevent erosion of base rock. A StormCapture Infiltration system may have
an elevated discharge pipe for peak overflow.

Retention/Harvesting

StormCapture Retention/Harvesting systems are similar to detention systems using closed-bottom modules,
but stormwater is typically retained onsite for an extended period of time and later reused for non-potable
applications or irrigation. For rainwater harvesting systems, an impermeable geomembrane liner is typically
installed around the modules to provide a water-tight system.

Inspection and Maintenance Overview

State and local regulations typically require all stormwater management systems to be inspected on a regular
basis and maintained as necessary to ensure performance and protect downstream receiving waters. Inspections
should be used to evaluate the conditions of the system. Based on these inspections, maintenance needs can be
determined. Maintenance needs vary by site and system. Using this Inspection & Maintenance Guide, qualified
maintenance personnel should be able to provide a recommendation for maintenance needs. Requirements
may range from minor activities such as removing trash, debris or pipe blockages to more substantial activities
such as vacuuming and removal of sediment and/or non-draining water. Long-term maintenance is important
to the operation of the system since it prevents excessive pollutant buildup that may limit system performance
by reducing the operating capacity and increasing the potential for scouring of pollutants during periods of high
flow.

Only authorized personnel shall inspect and/or enter a StormCapture system. Personnel must be properly
trained and equipped before entering any underground or confined space structure. Training includes familiarity
with and adherence to any and all local, state and federal regulations governing confined space access and the
operation, inspection, and maintenance of underground structures.

Inspection and Maintenance Frequency

The StormCapture system should be inspected on a regular basis, typically twice per year, and maintained as
required. The maintenance frequency will be driven by the amount of runoff and pollutant loading encountered
by a given system. Local jurisdictions may also dictate inspection and maintenance frequencies.
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Inspection Equipment
The following equipment is helpful when conducting StormCapture inspections:

+ Recording device (pen and paper form, voice recorder, iPad, etc.)

+ Suitable clothing (appropriate footwear, gloves, hardhat, safety glasses, etc.)
« Traffic control equipment (cones, barricades, signage, flagging, etc.)

+ Manhole hook or pry bar

+ Confined space entry equipment, if needed

+ Flashlight

+ Tape measure

+ Measuring stick or sludge sampler

+ Long-handled net (optional)

Inspection Procedures

A typical StormCapture system provides strategically placed access points that may be used for inspection.
StormCapture inspections are usually conducted visually from the ground surface, without entering the unit. This
typically limits inspection to the assessment of sediment depth, water drain down, and general condition of the
modules and components, but a more detailed assessment of structural condition may be conducted during a
maintenance event.

To complete an inspection, safety measures including traffic control should be deployed before the access
covers are removed. Once the covers have been removed, the following items should be inspected and recorded
(see form provided at the end of this document) to determine whether maintenance is required:

+ Observe inlet and outlet pipe penetrations for blockage or obstruction.

+ If possible, observe internal components like baffles, flow control weirs or orifices, and steps or ladders to
determine whether they are broken, missing, or possibly obstructed.

+ Observe, quantify, and record the sediment depths within the modules.

+ Retrieve as much floating trash as possible with a long-handled net. If a significant amount of trash remains,
make a note in the Inspection & Maintenance Log.

+ For infiltration systems, local regulations may require monitoring of the system to ensure drain down is
occurring within the required permit time period (typically 24 to 72 hours). If this is the case, refer to local
regulations for proper inspection procedure.

Maintenance Indicators
Maintenance should be scheduled if any of the following conditions are identified during the inspection:

+ Inlet or outlet piping is blocked or obstructed.

+ Internal components are broken, missing, or obstructed.

. Accumulation of more than six inches of sediment on the system floor or in the sump, if applicable.

+ Significant accumulation of floating trash and debris that cannot be retrieved with a net.

+ The system has not drained completely after it hasn’t rained for one to three days, or the drain down does
not meet permit requirements.

+ Any hazardous material is observed or reported.
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Maintenance Equipment
The following equipment is helpful when conducting StormCapture maintenance:

+ Suitable clothing (appropriate footwear, gloves, hardhat, safety glasses, etc.)
« Traffic control equipment (cones, barricades, signage, flagging, etc.)

+ Manhole hook or pry bar

+ Confined space entry equipment, if needed

+ Flashlight

+ Tape measure

+ Vacuum truck

Maintenance Procedures

Maintenance should be conducted during dry weather when no flow is entering the system. Confined space entry
is usually required to maintain the StormCapture. Only personnel that are OSHA Confined Space Entry trained and
certified may enter underground structures. Once safety measures such as traffic control have been deployed,
the access covers may be removed and the following activities may be conducted to complete maintenance:

+ Remove trash and debris using an extension on the end of the boom hose of the vacuum truck. Continue
using the vacuum truck to completely remove accumulated sediment. Some jetting may be necessary to
fully evacuate sediment from the system floor or sump. Jetting is acceptable in systems with solid concrete
floors or base slabs (referred to as closed-bottom systems). However, jetting is not recommended for
open-bottom systems with a gravel foundation since it may cause bedding displacement, undermining of
the foundation, or internal disturbance.

+ All material removed from the system during maintenance must be disposed of in accordance with local
regulations. In most cases, the material may be handled in the same manner as disposal of material
removed from sumped catch basins or manholes.

+ Inspectinlet and outlet pipe penetrations for cracking and other signs of movement that may cause leakage.

+ Inspect the concrete splash pads (applicable for open-bottom systems only) for proper function and
placement.

+ Inspect the system for movement of modules. There should be less than 3/4-inch spacing between
modules.

+ Inspect the general interior condition of modules for concrete cracking or deterioration. If the system
consists of horizontal joints as part of the modules, inspect those joints for leakage, displacement or
deterioration.

Be sure to securely replace all access covers, as appropriate, following inspection and/or maintenance. If
the StormCapture modules or any of the system components show significant signs of cracking, spalling, or
deterioration or if there is evidence of excessive differential settlement between modules, contact Oldcastle
Infrastructure at 800-579-8819.
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StormCapture

Inspection & Maintenance Log

Refer to as-built records for details about system size and location onsite

Location

System Configuration:

D Detention D Infiltration

D Retention/Harvesti

ection Date

V.

D Yes D No

Inlet or Outlet Blockage or Obstruction Notes:

D Appropriate Time Frame

Condition of Internal Components Notes:
[ ] Good (] Damaged (] Missing

Sediment Depth Observed Notes:
[ ] Inches of Sediment;

Trash and Debris Accumulation Notes:
(] Significant L] Not Significant

Drain Down Observations Notes:

D Inappropriate Time Frame

aintenance Re

D Yes - Schedule tenance

ents ‘

[ INo- Inspect Again in

Months
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FLOOD ROUTING ANALYSTIS
USING COUNTY HYDROLOGY MANUAL OF ORANGE(1986)
(c) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1334

Analysis prepared by:

Hok Kk Rk Kok KRRk kKR KRRk Rk Kk % DESCRIPTION OF STUDY *%¥ ks kot ok ok ok skokok ok ok ok ok %

* ME@4130-IRVINE *
* SMALL AREA UNIT HYDROGRAPH *
* EXISTING 25 YEAR *
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FILE NAME: EX25H.DAT
TIME/DATE OF STUDY: ©8:35 03/01/2022

The Small Area Unit Hydrograph Procedures in Section J

of the Hydrology Manual provides estimates of runoff
hydrograph and runoff volume for watersheds whose time of
concentration is less than 25 minutes. The PROGRAM User
should check the applicability of using the small area unit
hydrograph procedures, and follow the guidelines in
Sections J and K.5 in complex watershed modeling.

o o K ok ok K K o KK oK o K Kok oK oK ok K KoK o K K ok o K oK o KK oK o KoK ok K oK o Kk oK o K ok ok 3 R ok o K ok o K sk ok K ok o K sk ok o K ok ok o K oK
FLOW PROCESS FROM NODE 11.00 TO NODE 81.00 IS CODE = 1.2

>>>>>SUBAREA RUNOFF (SMALL AREA UNIT-HYDROGRAPH ANALYSIS) <<<<<

(SMALL AREA UNIT-HYDROGRAPH ADDED TO STREAM #1)

RATIONAL METHOD CALIBRATION COEFFICIENT = ©.90
TOTAL CATCHMENT AREA(ACRES) = 5.00
SOIL-LOSS RATE, Fm,(INCH/HR) = 0.025
LOW LOSS FRACTION = 0.840
TIME OF CONCENTRATION(MIN.) = 10.98
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED:
RETURN FREQUENCY(YEARS) = 25
5-MINUTE POINT RAINFALL VALUE(INCHES) = ©.40

30-MINUTE POINT RAINFALL VALUE(INCHES) = ©.87
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.15
3-HOUR POINT RAINFALL VALUE(INCHES) = 1.94
6-HOUR POINT RAINFALL VALUE(INCHES) = 2.71
24-HOUR POINT RAINFALL VALUE(INCHES) = 4.49
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 1.45
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.42
~
24 -HOUR STORM
RUNOFF HYDROGRAPH
HYDROGRAPH IN ONE-MINUTE UNIT INTERVALS(CFS)
(Notes: Time indicated is at END of Each Unit Intervals.
Peak 5-minute rainfall intensity is modeled as
a constant value for entire 5-minute period.)
TIME(HRS) VOLUME(AF)  Q(CFS) o. 3.4 6.9 10.3 13.7
10.000 0.2375 0.45 .Q Vv
10.017 0.2381 0.45 .Q Vv
10.033 0.2388 0.45 .Q Vv
10.050 0.2394 0.45 .Q Vv
10.067 0.2400 0.45 .Q Vv
10.083 0.2406 0.45 .Q \"
10.100 0.2413 0.46 .Q Vv
10.117 0.2419 0.46 .Q Vv
10.133 0.2425 0.46 .Q Vv
10.150 0.2432 0.46 .Q Vv
10.167 0.2438 0.46 .Q Vv
10.183 0.2444 0.46 .Q Vv
10.200 0.2451 0.46 .Q Vv
10.217 0.2457 0.46 .Q Vv
10.233 0.2463 0.46 .Q Vv
10.250 0.2470 0.47 .Q \"
10.267 0.2476 0.47 .Q Vv
10.283 0.2483 0.47 .Q Vv
10.300 0.2489 0.47 .Q Vv
10.317 0.2496 0.47 .Q Vv
10.333 0.2502 0.47 .Q Vv
10.350 0.2509 0.47 .Q \"
10.367 0.2515 0.47 .Q \"
10.383 0.2522 0.47 .Q Vv
10.400 0.2528 0.48 .Q Vv
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an instantaneous time duration)

Percentile of Estimated
Peak Flow Rate
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90%

Duration
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Basin - Area A (on-site flows)

AMCIII

25 Year Storm - Existing Condition

CN S la Y Ybar Total A Fm Tc Calibration Co.
56| 7.86| 1.57 0.16 0.84 s00]  0.11] 1098 0.9
AMC Il
25 Year Storm - Proposed Condition
CN S la Y Ybar Total A Fm Tc Calibration Co.
90| 1.11] 0.22 0.74 0.26 500 0.0075] 7.38] 0.9
Is DCV met? At what elevation?
Required Treatment HGL 0[NO #REF!
Stage Elevation (sys) H;::i;ln Total. Vol (af)* TOt?:;sl )o ws .
1.000 64.30 0.00 0.000 0.000
2.000 65.30 1.00 0.023 2.674
3.000 66.30 2.00 0.046 4.632
4.000 67.30 3.00 0.069 5.979
5.000 67.80 3.50 0.092 6.550
6.000 68.30 4.00 0.115 13.623
7.000 69.30 5.00 0.138 25.563

SEE NEXT SHEET FOR DETAILED CALCULATIONS
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Rainfall
5 min
30 min
1lhr
3hr

6 hr
24 hr

Rainfall
5 min
30 min
1hr

3 hr

6 hr

24 hr

Depth (in)
0.286
0.691
0.954
1.73
2.43
4.27

Depth (in)
0.286
0.691
0.954
1.73
2.43
4.27

Soil Group C

Fp 0.25
Fm ap*Fp

ap 0.44
Fm 0.11
Soil Group C

Fp 0.25
Fm ap*Fp

ap 0.03
Fm 0.0075



DIVERSION MANHOLE A1

High Flow Orifice C = 0.6 Low Flow Orifice C = 0.6 Driveway Weir C =| 3.087
High Flow Orifice Size (inch) =[18 Low Flow Orifice Size (inch) = 12 Driveway Weir Length (ft) [49.88
Centroid Elevation (ft) = 0.75 Centroid Elevation (ft) = 0.5
MH Weir Length (Feet) = 6.00 Diversion Manhole A1 RIM Elevatio73.14
MH Weir C = 3.087 Inside Manhole C Top Elevation 72.14
SYSTEM VOLUME MANHOLE A
Cumulative Cumulative Weir Weir High
Stage [Water Elevation| Head in Water Level at Low Flow Head Flow Head .
(Feet) | at Manhole (ft) | Basin (ft) | ., volume |VelumeStorage| "\ ioe ity | He2d(Fee) | orifice (cfs) | He2d | FIOW | pocty | orifice | (Feety |F'OWRegime| Flow (cfs)
Storage (cu.ft)* (ace-ft)* (Feet) (cfs) (cfs)

1 64.30 0.00 0 0.000 0.00 0.00 0.00 0.00 0.00 0.00

2 65.30 1.00 1000 0.023 1.00 1.00 2.67 1.00 0.00 0.00 2.67

3 66.30 2.00 2000 0.046 2.00 2.00 4.63 2.00 0.00 0.00 4.63

4 67.30 3.00 3000 0.069 3.00 3.00 5.98 3.00 0.00 0.00 5.98

5 67.80 3.50 4000 0.092 3.50 3.50 6.55 0.00 3.50 0.00 0.00 6.55

6 68.30 4.00 5000 0.115 4.00 4.00 7.07 0.50 6.5 4.00 15.34 0.50 6.55 13.62

7 69.30 5.00 6000 0.138 5.00 5.00 8.02 1.50 34.0 5.00 17.54 1.50 17.54 25.56
Notes:

— 3/2
Qo = KA,/2gHo Qw = CLHY
Qo = Orifice Outflow (cfs) Qw = CLH3/?

Ho = Water height above orifice center (ft)
K = Orifice flow coef., 0.6
A = Cross sectional area of orifice (ft"2)
g = gravitational accel., 32.2 ft/sec*2

= Weir Outflow (CFS)

Qw = Weir flow Coef., 3.087
C = Length of Weir (Ft)

L = Water height above top of Weir (Ft)

H
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FLOOD ROUTING ANALYSTIS
USING COUNTY HYDROLOGY MANUAL OF ORANGE(1986)
(c) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1334

Analysis prepared by:
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* ME@4130-IRVINE *
* SMALL AREA UNIT HYDROGRAPH *
* PROPOSED 25 YEAR p
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FILE NAME: P25H.DAT
TIME/DATE OF STUDY: ©9:10 03/01/2022

The Small Area Unit Hydrograph Procedures in Section J

of the Hydrology Manual provides estimates of runoff
hydrograph and runoff volume for watersheds whose time of
concentration is less than 25 minutes. The PROGRAM User
should check the applicability of using the small area unit
hydrograph procedures, and follow the guidelines in
Sections J and K.5 in complex watershed modeling.

ko o K ok ok o K 3K o KoK o K Kok oK oK ok K KoK o K K ok o K oK o KK o o K ok o K ok ok K o o R oK o K sk o Kk ok o ok sk ok KoK o K ok oK ok ok K oK
FLOW PROCESS FROM NODE 10.00 TO NODE 16.00 IS CODE = 1.2

>>>>>SUBAREA RUNOFF (SMALL AREA UNIT-HYDROGRAPH ANALYSIS) <<<<<

(SMALL AREA UNIT-HYDROGRAPH ADDED TO STREAM #1)

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90
TOTAL CATCHMENT AREA(ACRES) = 5.00
SOIL-LOSS RATE, Fm,(INCH/HR) = ©.000
LOW LOSS FRACTION = ©.260
TIME OF CONCENTRATION(MIN.) = 7.38
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED:
RETURN FREQUENCY(YEARS) = 25
5-MINUTE POINT RAINFALL VALUE(INCHES) = ©.40

30-MINUTE POINT RAINFALL VALUE(INCHES) = ©.87
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.15
3-HOUR POINT RAINFALL VALUE(INCHES) = 1.94
6-HOUR POINT RAINFALL VALUE(INCHES) = 2.71
24-HOUR POINT RAINFALL VALUE(INCHES) = 4.49
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 1.67
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.20
~
24 -HOUR STORM
RUNOFF HYDROGRAPH
HYDROGRAPH IN ONE-MINUTE UNIT INTERVALS(CFS)
(Notes: Time indicated is at END of Each Unit Intervals.
Peak 5-minute rainfall intensity is modeled as
a constant value for entire 5-minute period.)
TIME(HRS) VOLUME(AF)  Q(CFS) o. 4.3 8.7 13.0 17.3
10.000 0.3304 0.57 .Q Vv
10.017 0.3312 0.57 .Q \
10.033 0.3319 0.57 .Q Vv
10.050 0.3327 0.57 .Q Vv
10.067 0.3335 0.57 .Q '
10.083 0.3343 0.57 .Q v .
10.100 0.3351 0.57 .Q V.
10.117 0.3359 0.57 .Q V.
10.133 0.3367 0.57 .Q V.
10.150 0.3374 0.57 .Q V.
10.167 0.3382 0.58 .Q V.
10.183 0.3390 0.58 .Q V.
10.200 0.3398 0.58 .Q V.
10.217 0.3406 0.58 .Q V.
10.233 0.3414 0.58 .Q V.
10.250 0.3422 0.58 .Q V..
10.267 0.3430 0.58 .Q V.
10.283 0.3438 0.58 .Q V.
10.300 0.3446 0.58 .Q V.
10.317 0.3454 0.58 .Q V.
10.333 0.3462 0.59 .Q V.
10.350 0.3471 0.59 .Q V.
10.367 0.3479 0.59 .Q V.
10.383 0.3487 0.59 .Q V.
10.400 0.3495 0.59 .Q V.
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TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
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an instantaneous time duration)
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INFLOW
(STREAM 1)
|
|
\Y __effective depth
----------- | (and volume)
| | | |
| | [ VA,
| detention |<-->]| outflow
| basin | [
----------- A
| | dead | basin outlet
v | storage |
OUTFLOW ~ -=-------
(STREAM 1)

ROUTE RUNOFF HYDROGRAPH FROM STREAM NUMBER 1
THROUGH A FLOW-THROUGH DETENTION BASIN
SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:
DEAD STORAGE (AF) = 0.000
SPECIFIED DEAD STORAGE(AF) FILLED = 0.000
SPECIFIED EFFECTIVE VOLUME(AF) FILLED ABOVE OUTLET = 0.000
DETENTION BASIN CONSTANT LOSS RATE(CFS) = 0.00

BASIN DEPTH VERSUS OUTFLOW AND STORAGE INFORMATION:

INTERVAL  DEPTH OUTFLOW STORAGE

NUMBER (FT) (CFS) (AF)
1 .00 .00 0.000
2 1.00 2.67 0.020
3 2.00 4.63 0.046
a4 3.00 5.98 0.069
5 3.50 6.55 0.092
6 4.00 13.62 0.115
7 5.00 25.56 0.138

MODIFIED-PULS BASIN ROUTING MODEL RESULTS(1-MINUTE COMPUTATION INTERVALS):
(Note: Computed EFFECTIVE DEPTH and VOLUME are estimated at the clock time;
MEAN OUTFLOW is the average value during the unit interval.)

cLocK MEAN
TIME  DEAD-STORAGE INFLOW  LOSS  EFFECTIVE OUTFLOW EFFECTIVE
(HRS)  FILLED(AF) (CFS) (CFS) DEPTH(FT) (CFS)  VOLUME(AF)

10.000 0.000 0.57 0.00 0.21 0.6 0.004
10.017 0.000 0.57 0.00 0.21 0.6 0.004
10.033 0.000 0.57 0.00 0.21 0.6 0.004
10.050 0.000 0.57 0.00 0.21 0.6 0.004
10.067 0.000 0.57 0.00 0.21 0.6 0.004
10.083 0.000 0.57 0.00 0.21 0.6 0.004
10.100 0.000 0.57 0.00 0.21 0.6 0.004
10.117 0.000 0.57 0.00 0.21 0.6 0.004
10.133 0.000 0.57 0.00 0.21 0.6 0.004
10.150 0.000 0.57 0.00 0.21 0.6 0.004
10.167 0.000 0.58 0.00 0.21 0.6 0.004
10.183 0.000 0.58 0.00 0.21 0.6 0.004
10.200 0.000 0.58 0.00 0.21 0.6 0.004
10.217 0.000 0.58 0.00 0.21 0.6 0.004
10.233 0.000 0.58 0.00 0.22 0.6 0.004
10.250 0.000 0.58 0.00 0.22 0.6 0.004
10.267 0.000 0.58 0.00 0.22 0.6 0.004
10.283 0.000 0.58 0.00 0.22 0.6 0.004
10.300 0.000 0.58 0.00 0.22 0.6 0.004
10.317 0.000 0.58 0.00 0.22 0.6 0.004
10.333 0.000 0.59 0.00 0.22 0.6 0.004
10.350 0.000 0.59 0.00 0.22 0.6 0.004
10.367 0.000 0.59 0.00 0.22 0.6 0.004
10.383 0.000 0.59 0.00 0.22 0.6 0.004
10.400 0.000 0.59 0.00 0.22 0.6 0.004
10.417 ©0.000 0.59 0.00 0.22 0.6 0.004
10.433 0.000 0.59 0.00 0.22 0.6 0.004
10.450 0.000 0.59 0.00 0.22 0.6 0.004
10.467 0.000 0.60 0.00 0.22 0.6 0.004
10.483 0.000 0.60 0.00 0.22 0.6 0.004
10.500 0.000 0.60 0.00 0.22 0.6 0.004
10.517 0.000 0.60 0.00 0.22 0.6 0.004
10.533 0.000 0.60 0.00 0.22 0.6 0.004
10.550 0.000 0.60 0.00 0.22 0.6 0.004
10.567 0.000 0.60 0.00 0.22 0.6 0.004
10.583 ©0.000 0.60 0.00 0.22 0.6 0.004
10.600 0.000 0.60 0.00 0.22 0.6 0.004
10.617 0.000 0.60 0.00 0.22 0.6 0.004
10.633 0.000 0.61 0.00 0.22 0.6 0.004
10.650 0.000 0.61 0.00 0.23 0.6 0.005
10.667 0.000 0.61 0.00 0.23 0.6 0.005
10.683 0.000 0.61 0.00 0.23 0.6 0.005
10.700 0.000 0.61 0.00 0.23 0.6 0.005
10.717 0.000 0.61 0.00 0.23 0.6 0.005
10.733 0.000 0.61 0.00 0.23 0.6 0.005
10.750 ©0.000 0.62 0.00 0.23 0.6 0.005
10.767 0.000 0.62 0.00 0.23 0.6 0.005
10.783 0.000 0.62 0.00 0.23 0.6 0.005
10.800 ©0.000 0.62 0.00 0.23 0.6 0.005
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PROCESS SUMMARY OF STORAGE:

INFLOW VOLUME = 1.673 AF
BASIN STORAGE = 0.000 AF (WITH
OUTFLOW VOLUME = 1.673 AF
LOSS VOLUME = 0.000 AF

0.000 AF INITIALLY FILLED)

END OF FLOODSCx ROUTING ANALYSIS
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responsible for verifying exact location, ownership, accuracy, and the regional versus local

character of drainage facilities.

Additional information may be obtained from public plans and recorded deeds. Facility designations
included with this information are for convenience only and are not controlling or intended to

imply ownership by the County or the Orange County Flood Control District (OCFCD). The information
is being provided as a courtesy and neither the County of Orange nor OCFCD assume any liabilities
for inaccuracy of the information.

To notify OC Public Works Flood Control Section of additions or corrections, please contact Sal
Gutierrez at (714) 834-5396 or by email at sal.gutierrez@ocpw.ocgov.com

ORANGE COUNTY FLOOD CONTROL DISTRICT

BASE MAP
OF DRAINAGE FACILITIES
IN ORANGE COUNTY

REVISION DATE SHEET NO. DWG. NO.

S. GUTIERREZ  JAN.I2/2000 62 MAPS-113-3

—— Channel Drainage Area Boundary
e = Major Sub—Area Drainage Boundary
Minor Sub—Area Drainage Boundary
I [xisting O.C.F.C.D. Facility
---------------------- Existing Local Facility
Existing Retarding Basin or Reservoir
—————— Natural Watercourse

City Limits
G G Greenbelt
P.S. P.S. Pump Station
O Catch Basin (length in feet)
o Drop Inlet or Other Entry

OCFCD Basins or Reservoirs

Ownership (If other than City or County): Private=P State=S Federal=F

EXISTING
0.C.F.C.D.

DD>(Jool oL ((

FACILITIES
LOCAL

\
[Sp—;

Earth Trapezoidal Channel (base width by height in feet)

Reinforced Concrete Trapezoidal Channel (base width by height in feet)
Reinforced Concrete Rectangular Channel (base width by height in feet)
Reinforced Concrete Box (RCB) (number of barrels—span by height in feet)
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Project Data

Hydraulic Analysis Report

Project Title: ME04130

Designer:

Project Date: Monday, February 28, 2022
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: CB#1

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0150 ft/ft
Cross-Slope of Pavement: 0.0170 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Design Flow: 2.1900 cfs

Gutter Result Parameters
Width of Spread: 9.6846 ft
Gutter Depression: 0.0000 in
Area of Flow: 0.7972 ft"2
Eo (Gutter Flow to Total Flow): 0.4608
Gutter Depth at Curb: 1.9757 in

Inlet Input Parameters

Inlet Location: Inlet on Grade

Inlet Type: Grate

Grate Type: P - 1-7/8

Grate Width: 2.0000 ft
Grate Length: 2.0000 ft
Local Depression: 0.0000 in

Inlet Result Parameters

Intercepted Flow: 1.1071 cfs

Bypass Flow: 1.0829 cfs
Approach Velocity: 2.7470 ft/s
Splash-over Velocity: 8.1290 ft/s
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Efficiency: 0.5055
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Curb and Gutter Analysis: CB#2

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0150 ft/ft
Cross-Slope of Pavement: 0.0170 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Design Flow: 2.9900 cfs

Gutter Result Parameters
Width of Spread: 10.8841 ft
Gutter Depression: 0.0000 in
Area of Flow: 1.0069 ft"2
Eo (Gutter Flow to Total Flow): 0.4185
Gutter Depth at Curb: 2.2204 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Grate
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 2.0000 ft
Local Depression: 0.0000 in

Inlet Result Parameters
Intercepted Flow: 1.3781 cfs
Bypass Flow: 1.6119 cfs
Approach Velocity: 2.9694 ft/s
Splash-over Velocity: 8.1290 ft/s
Efficiency: 0.4609
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Curb and Gutter Analysis: CB#3

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0150 ft/ft
Cross-Slope of Pavement: 0.0170 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Design Flow: 3.8000 cfs

Gutter Result Parameters
Width of Spread: 11.9079 ft
Gutter Depression: 0.0000 in
Area of Flow: 1.2053 ft"2
Eo (Gutter Flow to Total Flow): 0.3879
Gutter Depth at Curb: 2.4292 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Grate
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 2.0000 ft
Local Depression: 0.0000 in

Inlet Result Parameters
Intercepted Flow: 1.6277 cfs
Bypass Flow: 2.1723 cfs
Approach Velocity: 3.1528 ft/s
Splash-over Velocity: 8.1290 ft/s
Efficiency: 0.4283
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Curb and Gutter Analysis: CB#4

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0150 ft/ft
Cross-Slope of Pavement: 0.0170 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Design Flow: 5.0400 cfs

Gutter Result Parameters
Width of Spread: 13.2382 ft
Gutter Depression: 0.0000 in
Area of Flow: 1.4896 ft"2
Eo (Gutter Flow to Total Flow): 0.3542
Gutter Depth at Curb: 2.7006 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Grate
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 2.0000 ft
Local Depression: 0.0000 in

Inlet Result Parameters
Intercepted Flow: 1.9760 cfs
Bypass Flow: 3.0640 cfs
Approach Velocity: 3.3834 ft/s
Splash-over Velocity: 8.1290 ft/s
Efficiency: 0.3921
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Curb and Gutter Analysis: CB#5
Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0150 ft/ft
Cross-Slope of Pavement: 0.0170 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Design Flow: 5.5300 cfs

Gutter Result Parameters
Width of Spread: 13.7069 ft
Gutter Depression: 0.0000 in
Area of Flow: 1.5970 ft"2
Eo (Gutter Flow to Total Flow): 0.3437
Gutter Depth at Curb: 2.7962 in

Inlet Input Parameters
Inlet Location: Inlet in Sag
Percent Clogging: 0.0000 %
Inlet Type: Grate
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 2.0000 ft
Local Depression: 0.0000 in

Inlet Result Parameters
Perimeter: 6.0000 ft
Effective Perimeter: 6.0000 ft
Area: 3.6000 ft"2
Effective Area: 3.6000 ft"2
Depth at center of grate: 0.4553 ft
Computed Width of Spread at Sag: 27.7826 ft
Flow type: Weir Flow
Efficiency: 1.0000
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