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June 29, 2021 SoCalGeo
'.__ CALIFORNIA
MC Blackacre Management LLC ~ GEOTECHNICAL

18032 Lemon Drive, Suite 367 A 4
Yorba Linda, CA 92886

lifornia Corporation

Attention: Mr. Michael Masterson
Project No.: 21G180-2

Subject: Results of Infiltration Testing
Proposed Industrial Building
Perris Airport Center
SEC Ellis Avenue at Goetz Road
Perris, California

References: 1) Geotechnical Investigation, Proposed RV Storage, Perris Valley Airport, SEC
Goetz Road and Ellis Avenue, Perris, California, prepared by Southern California
Geotechnical, Inc. (SCG) for BHT Properties Group, SCG Project No. 19G132-1,
dated April 23, 2019.

2) Geotechnical Investigation, Proposed Industrial Building, Perris Airport Center,
SEC Ellis Avenue at Goetz Road, Perris, California, prepared by SCG for MC
Blackacre Management, LLC, SCG project No. 21G180-1, dated June 28, 2021.

Mr. Masterson:

In accordance with your request, we have conducted infiltration testing at the subject site. We
are pleased to present this report summarizing the results of the infiltration testing and our design
recommendations.

Scope of Services

The scope of services performed for this project was in general accordance with our Proposal No.
21P258R, dated May 24, 2021. The scope of services included site reconnaissance, subsurface
exploration, field testing, and engineering analysis to determine the infiltration rates of the on-
site soils. The infiltration testing was performed in general accordance with the Riverside County
— Low Impact Development BMP Design Handbook — Section 2.3 of Appendix A, prepared for the
Riverside County Department of Environmental Health (RCDEH), dated December 2013 and the
ASTM test method D-3385-03, Standard Test Method for Infiltration Rate of Soils in Field Using
Double-Ring Infiltrometer.

Site and Project Description

The subject site is located at the southeast corner of Goetz Road and Ellis Avenue in Perris,
California. The site is bounded to the north by Ellis Avenue, to the west by Goetz Road, to the
south by an auction facility, a portion of the Perris Valley Airport (PVA) and a vacant lot, to the
northeast by Case Road, and to the east by a vacant lot. The general location of the site is
illustrated on the Site Location Map, enclosed as Plate 1 of this report.
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The site consists of several irregular-shaped parcels which total 81.64+ acres in size. These
parcels are located in the northern area of the PVA. The site is currently vacant and generally
undeveloped, with the exception of isolated areas in the north-central region of the site. These
areas are developed with what appears to be asphaltic concrete pavements. These pavements
are located adjacent to the northern terminus of the existing PVA runway. The ground surface
cover in the unpaved areas of the site generally consists of exposed soil with moderate to
extensive weed growth. Several large trees are present along the northern property line of the
subject site, and two large trees are present along the western property line.

Detailed topographic information was not available at the time of this report. Based on elevations
obtained from Google Earth and visual observations made at the time of the subsurface
investigation, the site is relatively level with localized undulations of 1 to 2+ feet.

Proposed Development

A conceptual site plan, prepared by Ware Malcomb, has been provided to our office by the client.
Based on this plan, the subject site will be developed with a 704,480+ ft2 industrial building,
located in the western region of the site. Dock-high doors will be constructed along the east wall
of the proposed building. The proposed building is expected to be surrounded by asphaltic
concrete pavements in the parking and drive areas, Portland cement concrete pavements in the
loading dock area, and concrete flatwork and landscaped planters throughout the site.

The proposed development will include on-site infiltration to dispose of storm water. The
infiltration system will consist of two infiltration basins located in the southeastern and eastern
areas of the site. The bottom of the basins are expected to be 4 to 5+ feet below existing site
grades.

Previous Study

Southern California Geotechnical, Inc. (SCG) performed a geotechnical investigation for a
previously proposed RV storage lot, with the only structure consisting of a 10,000+ ft? office
building located in the northwestern region of the site (Reference No. 1).

As part of this investigation six (6) borings (identified as Boring Nos. B-1 through B-6) were
advanced to depths of 5 to 20+ feet below the existing site grades. The approximate locations of
the previous borings are indicated on the Boring Location Plan, included as Plate 2 in Appendix A
of this report. Native alluvium was encountered at the ground surface at all of the boring locations.
The near-surface alluvial soils generally consist of loose to medium dense silty sands and clayey
sands, and stiff to very stiff sandy clays, extending to depths of 2V2 to 62+ feet below the
existing site grades. The underlying native alluvium generally possesses higher strengths and
densities and consists of clayey sands, silty sands, and sandy clays. Free water was not
encountered during the drilling of any of the borings. Based on the lack of water within the
borings, the groundwater was considered to have existed at a depth in excess of 20+ feet at the
time of the previous subsurface exploration.
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Concurrent Study

Southern California Geotechnical, Inc. (SCG) concurrently performed a geotechnical investigation
at the subject site (Reference No. 2). As part of this investigation, SCG drilled five (5) borings to
depths of 5 to 50+ feet below the existing site grades. Native older alluvium was encountered at
the ground surface at all of the boring locations, extending to depths of 5 to 32+ feet below the
existing site grades. The alluvium generally consists of dense to very dense clayey sands and silty
sands, and stiff to hard sandy clays. Val Verde Tonalite bedrock was encountered beneath the
older alluvial soils at one of the boring locations at a depth of 32+ feet and extending to a depth
of at least 50+ feet below the existing site grades. The bedrock consists of medium dense to very
dense gray brown to gray fine to coarse-grained tonalite.

Free water was encountered during drilling at depths of 232+ to 30+ feet. The static
groundwater table is considered to have been present at a depth of 232+ feet below the existing
site grades at the time of the subsurface exploration.

Subsurface Exploration

Scope of Exploration

The subsurface exploration for the infiltration testing consisted of seven (7) backhoe-excavated
trenches, extending to depths of 4 to 5+ feet below existing site grades. The trenches were
logged during excavation by a member of our staff. The approximate locations of the infiltration
trenches (identified as I-1 through I-7) are indicated on the Infiltration Test Location Plan,
enclosed as Plate 2 of this report.

Geotechnical Conditions

Native alluvial soils were encountered at the ground surface at all seven (7) infiltration test
locations, extending to at least the maximum explored depth of 5+ feet below existing site grades.
The upper 2 to 1% foot of alluvium appeared to be disturbed and loosened by farm equipment.
The disturbed alluvium consists of loose fine sandy silts. Beneath the disturbed alluvial strata and
extending to the maximum explored depth of 5+ feet, native older alluvium was encountered at
all of the trench locations. The alluvium consists of dense to very dense silty fine sands, silty fine
to medium sands, and silty fine to coarse sands. Trace quantities of clay and some calcareous
nodules were encountered within the alluvial strata. The Trench Logs, which illustrate the
conditions encountered at the infiltration test locations, are included with this report.

Groundwater was not encountered during excavation of any of the infiltration trenches. As
previously stated in the concurrent studies section of this report, the groundwater at the site is
considered to be at a depth of 232z feet at the time of our investigation.

As part of our research, we reviewed available groundwater data in order to determine the historic
high groundwater level for the site. The primary reference used to determine the groundwater
depths in this area is the California State Water Resources Control Board, GeoTracker, website,
https://geotracker.waterboards.ca.gov/. Several monitoring wells on record are located
approximately one mile north of the subject site. Water level readings within these monitoring
wells indicate a high groundwater level of 37+ feet below the ground surface in June 2007.
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Infiltration Testing — Double Ring Infiltrometer

The infiltration testing was performed in general accordance with the ASTM test method D-3385-
03, Standard Test Method for Infiltration Rate of Soils in Field Using Double-Ring Infiltrometer.

Two stainless steel infiltration rings were used for the infiltration testing. The outer infiltration
ring is 2 feet in diameter and 20 inches in height. The inner infiltration ring is 1 foot in diameter
and 20 inches in height. At each test location, a trench was excavated to the proposed depth of
the infiltration system and the outer ring was driven 3% inches into the soil at the base of each
trench. The inner ring was centered inside the outer ring and subsequently driven 3+ inches into
the soil at the base of the trench. The rings were driven into the soil using a sixteen-pound sledge
hammer. The soil surrounding the wall of the infiltration rings was only slightly disturbed during
the driving process.

Infiltration Testing Procedure

Infiltration testing was performed at both of the infiltration trench locations. The infiltration testing
consisted of filling the inner ring and the annular space (the space between the inner and outer
rings) with water, approximately 3 to 4 inches above the soil. To prevent the flow of water from
one ring to the other, the water level in both the inner ring and the annular space between the
rings was maintained using constant-head float valves. The volume of water that was added to
maintain a constant head in the inner ring and the annular space during each time interval was
determined and recorded. A cap was placed over the rings to minimize the evaporation of water
during the tests.

The schedule for readings was determined based on the observed soil type at the base of each
backhoe-excavated trench. Based on the existing soils at the trench locations, the volumetric
measurements were made at 5, 15, and 25-minute increments, depending on the draining
characteristics of the soils at each trench location. The water volume measurements are
presented on the spreadsheets enclosed with this report. The infiltration rates for each of the
timed intervals are also tabulated on these spreadsheets

Infiltration Results

The infiltration rates from the tests are tabulated in inches per hour. In accordance with the
typically accepted practice, it is recommended that the most conservative reading from the latter
part of the infiltration tests be used as the design infiltration rate. The rates are summarized
below:
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Infiltration T . — Infiltration Rate
Test No. Depth Soil Description (inches/hour)
E— feet

I-1 4 Brown Silty fine to medium Sand, trace Clay 1.7
. . 1.4

I-2 5 Brown Silty fine to coarse Sand

I-3 4 Brown Silty fine to coarse Sand 2.3

I-4 4 Brown Silty fine to medium Sand 1.9

Brown Silty fine to medium Sand, trace coarse

I-5 5 1.3
Sand, trace Clay

I-6 4 Brown Silty fine to coarse Sand 1.0

I-7 4 Brown Silty fine to coarse Sand, trace Clay 1.5

Laboratory Testing

Moisture Content

The moisture contents for the recovered soil samples within the borings were determined in
accordance with ASTM D-2216 and are expressed as a percentage of the dry weight. These test
results are presented on the Trench Logs.

Grain Size Analysis

The grain size distribution of selected soils collected from the base of each infiltration test boring
have been determined using a range of wire mesh screens. These tests were performed in general
accordance with ASTM D-422 and/or ASTM D-1140. The weight of the portion of the sample
retained on each screen is recorded and the percentage finer or coarser of the total weight is
calculated. The results of these tests are presented on Plates C-1 through C-7 of this report.

Design Recommendations

Seven (7) infiltration tests were performed at the subject site. As noted above, the infiltration
rates at these locations vary from 1.0 to 2.3 inches per hour. Based on the results of the
infiltration testing, we recommend the following infiltration rates to be utilized:

Infiltration System | Infiltration Rate
(inches per hour)
A 1.4
B 1.0

The design of the storm water infiltration system should be performed by the project civil engineer,
in accordance with the City of Perris and/or County of Riverside guidelines. It is recommended that
the system be constructed so as to facilitate removal of silt and clay, or other deleterious materials
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from any water that may enter the systems. The presence of such materials would decrease the
effective infiltration rates. It is recommended that the project civil engineer apply an
appropriate factor of safety. The infiltration rates recommended above is based on the
assumption that only clean water will be introduced to the subsurface profile. Any fines,
debris, or organic materials could significantly impact the infiltration rate. It should be
noted that the recommended infiltration rates are based on infiltration testing at seven (7) discrete
locations and that the overall infiltration rates of the proposed infiltration systems could vary
considerably.

Infiltration Rate Considerations

The infiltration rates presented herein was determined in accordance with the Riverside County
guidelines and are considered valid only for the time and place of the actual test. Varying subsurface
conditions will exist in other areas of the site, which could alter the recommended infiltration rates
presented above. The infiltration rates will decline over time between maintenance cycles as silt or
clay particles accumulate on the BMP surface. The infiltration rate is highly dependent upon a number
of factors, including density, silt and clay content, grainsize distribution throughout the range of
particle sizes, and particle shape. Small changes in these factors can cause large changes in the
infiltration rates.

Infiltration rates are based on unsaturated flow. As water is introduced into soils by infiltration, the
soils become saturated and the wetting front advances from the unsaturated zone to the saturated
zone. Once the soils become saturated, infiltration rates become zero, and water can only move
through soils by hydraulic conductivity at a rate determined by pressure head and soil permeability.
Changes in soil moisture content will affect the infiltration rate. Infiltration rates should be expected
to decrease until the soils become saturated. Soil permeability values will then govern groundwater
movement. Permeability values may be on the order of 10 to 20 times less than infiltration rates. The
system designer should incorporate adequate factors of safety and allow for overflow design into
appropriate traditional storm drain systems, which would transport storm water off-site.

Construction Considerations

The infiltration rates presented in this report are specific to the tested locations and tested depths.
Infiltration rates can be significantly reduced if the soils are exposed to excessive disturbance or
compaction during construction. Compaction of the soils at the bottom of the infiltration system can
significantly reduce the infiltration ability of the basins. Therefore, the subgrade soils within proposed
infiltration system areas should not be over-excavated, undercut or compacted in any significant
manner. It is recommended that a note to this effect be added to the project plans and/or
specifications.

We recommend that a representative from the geotechnical engineer be on-site during the
construction of the proposed infiltration systems to identify the soil classification at the base of each
system. It should be confirmed that the soils at the base of the proposed infiltration systems
correspond with those presented in this report to ensure that the performance of the systems will be
consistent with the rates reported herein.

We recommend that scrapers and other rubber-tired heavy equipment not be operated on the basin
bottom, or at levels lower than 2 feet above the bottom of the system, particularly within basins. As
such, the bottom 24 inches of the infiltration systems should be excavated with non-rubber-tired
equipment, such as excavators.
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Basin Maintenance

The proposed project may include infiltration basins. Water flowing into these basins will carry some
level of sediment. Wind-blown sediments and erosion of the basin side walls will also contribute to
sediment deposition at the bottom of the basin. This layer has the potential to significantly reduce
the infiltration rate of the basin subgrade soils. Therefore, a formal basin maintenance program should
be established to ensure that these silt and clay deposits are removed from the basin on a regular
basis. Appropriate vegetation on the basin sidewalls and bottom may reduce erosion and sediment
deposition.

Basin maintenance should also include measures to prevent animal burrows, and to repair any burrows
or damage caused by such. Animal burrows in the basin sidewalls can significantly increase the risk
of erosion and piping failures.

Location of Infiltration Systems

The use of on-site storm water infiltration systems carries a risk of creating adverse geotechnical
conditions. Increasing the moisture content of the soil can cause the soil to lose internal shear strength
and increase its compressibility, resulting in a change in the designed engineering properties.
Overlying structures and pavements in the infiltration area could potentially be damaged due to
saturation of the subgrade soils. The proposed infiltration systems for this site should be
located at least 25 feet away from any structures, including retaining walls. Even with this
provision of locating the infiltration system at least 25 feet from the building(s), it is possible that
infiltrating water into the subsurface soils could have an adverse effect on the proposed or existing
structures. It should also be noted that utility trenches which happen to collect storm water can also
serve as conduits to transmit storm water toward the structure, depending on the slope of the utility
trench. Therefore, consideration should also be given to the proposed locations of underground
utilities which may pass near the proposed infiltration system.

The infiltration system designer should also give special consideration to the effect that the proposed
infiltration systems may have on nearby subterranean structures, open excavations, or descending
slopes. In particular, infiltration systems should not be located near the crest of descending slopes,
particularly where the slopes are comprised of granular soils. Such systems will require specialized
design and analysis to evaluate the potential for slope instability, piping failures and other phenomena
that typically apply to earthen dam design. This type of analysis is beyond the scope of this infiltration
test report, but these factors should be considered by the infiltration system designer when locating
the infiltration systems.

General Comments

This report has been prepared as an instrument of service for use by the client in order to aid in
the evaluation of this property and to assist the architects and engineers in the design and
preparation of the project plans and specifications. This report may be provided to the
contractor(s) and other design consultants to disclose information relative to the project.
However, this report is not intended to be utilized as a specification in and of itself, without
appropriate interpretation by the project architect, structural engineer, and/or civil engineer. The
design of the proposed storm water infiltration system is the responsibility of the civil engineer.
The role of the geotechnical engineer is limited to determination of infiltration rate only. By using
the design infiltration rate contained herein, the civil engineer agrees to indemnify, defend, and
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hold harmless the geotechnical engineer for all aspects of the design and performance of the
proposed storm water infiltration system. The reproduction and distribution of this report must
be authorized by the client and Southern California Geotechnical, Inc. Furthermore, any reliance
on this report by an unauthorized third party is at such party’s sole risk, and we accept no
responsibility for damage or loss which may occur.

The analysis of this site was based on a subsurface profile interpolated from limited discrete soil
samples. While the materials encountered in the project area are considered to be representative
of the total area, some variations should be expected between boring locations and testing
depths. If the conditions encountered during construction vary significantly from those detailed
herein, we should be contacted immediately to determine if the conditions alter the
recommendations contained herein.

This report has been based on assumed or provided characteristics of the proposed development.
It is recommended that the owner, client, architect, structural engineer, and civil engineer
carefully review these assumptions to ensure that they are consistent with the characteristics of
the proposed development. If discrepancies exist, they should be brought to our attention to
verify that they do not affect the conclusions and recommendations contained herein. We also
recommend that the project plans and specifications be submitted to our office for review to
verify that our recommendations have been correctly interpreted. The analysis, conclusions, and
recommendations contained within this report have been promulgated in accordance with
generally accepted professional geotechnical engineering practice. No other warranty is implied
or expressed.
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Closure

We sincerely appreciate the opportunity to be of service on this project. We look forward to
providing additional consulting services during the course of the project. If we may be of further

assistance in any manner, please contact our office.

Respectfully Submitted,

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.

Ryan Bremer
Staff Geologist

Gregory ¥'Mitchell, GE 2364
Principal Engineer

Distribution: (1) Addressee

Enclosures:  Plate 1 - Site Location Map
Plate 2 - Infiltration Test Location Plan
Trench Logs & Trench Log Legend (9 pages)
Infiltration Test Results Spreadsheets (7 pages)
Grain Size Distribution Results (7 pages)

SOUTHERN
CALIFORNIA
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TRENCH LOG LEGEND

GRAPHICAL
SAMPLE TYPE ey SAMPLE DESCRIPTION

AUGER

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD
MEASUREMENT OF SOIL STRENGTH. (DISTURBED)

CORE

ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A
DIAMOND-TIPPED CORE BARREL. TYPICALLY USED
ONLY IN HIGHLY CONSOLIDATED BEDROCK.

GRAB

SOIL SAMPLE TAKEN WITH NO SPECIALIZED
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE
GROUND SURFACE. (DISTURBED)

CS

CALIFORNIA SAMPLER: 2-1/2 INCH I.D. SPLIT BARREL
SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS.
DRIVEN WITH SPT HAMMER. (RELATIVELY
UNDISTURBED)

NSR

NO RECOVERY: THE SAMPLING ATTEMPT DID NOT

SPT

RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR
STANDARD PENETRATION TEST: SAMPLER IS A 1.4
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18

ROCK MATERIAL.
INCHES WITH THE SPT HAMMER. (DISTURBED)

SH

VANE

SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED.
(UNDISTURBED)

VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING
A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT
CLAYS-NO SAMPLE RECOVERED.

COLUMN DESCRIPTIONS

DEPTH:
SAMPLE:
BLOW COUNT:

POCKET PEN.:

GRAPHIC LOG:

DRY DENSITY:
MOISTURE CONTENT:
LIQUID LIMIT:
PLASTIC LIMIT:
PASSING #200 SIEVE:
UNCONFINED SHEAR:

Distance in feet below the ground surface.
Sample Type as depicted above.

Number of blows required to advance the sampler 12 inches using a 140 Ib
hammer with a 30-inch drop. 50/3” indicates penetration refusal (>50 blows)
at 3 inches. WH indicates that the weight of the hammer was sufficient to
push the sampler 6 inches or more.

Approximate shear strength of a cohesive soil sample as measured by pocket
penetrometer.

Graphic Soil Symbol as depicted on the following page.

Dry density of an undisturbed or relatively undisturbed sample in Ibs/ft3.
Moisture content of a soil sample, expressed as a percentage of the dry weight.
The moisture content above which a soil behaves as a liquid.

The moisture content above which a soil behaves as a plastic.

The percentage of the sample finer than the #200 standard sieve.

The shear strength of a cohesive soil sample, as measured in the unconfined state.




SOIL CLASSIFICATION CHART

MAJOR DIVISIONS

SYMBOLS

GRAPH | LETTER

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -

CLEAN <
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS o o FINES
AND e-20
RAVELLY e o~ U
G SOILS o(\° 20 (\° POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) P, DQO 0< GP GRAVEL - SAND MIXTURES, LITTLE
°?\O°ng OR NO FINES
COARSE TPt
GRAINED GRAVELS WITH )"0 ) 8 4 GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES OOD O)D SILT MIXTURES
OF COARSE b O (Do
FRACTION e oade
RETAINED ON NO.
4 SIEVE (APPRECIABLE CLAYEY GRAVELS, GRAVEL - SAND -
GC
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SW f
MORE THAN 50% SAND SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN
NO. 200 SIEVE SS%I\:Eg POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
' FINES
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE SC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS,
GRAINED CLAYS LEAN CLAYS
SOILS L2
- — 1 oL ORGANIC SILTS AND ORGANIC
il SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE SILTS 7
AND LIQUID LIMIT / CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS 7
W
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
ANNNNNN_N_
Z2BNE 72N E/2RNE VAN
HGHLY ORGANICSOLS [ i PT | FEAToMAS e o i

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS
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PROJECT: Proposed Industrial Building EXCAVATION METHOD: Backhoe CAVE DEPTH: ---
LOCATION: Perris, California LOGGED BY: Caleb Brackett READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS

= E |z Q > Q) SIS

w Z S e < > o

d| |3E |2 DESCRIPTION o |ws Slloe| £

|4 %L |z R EFPEEE W

o |[S| o |ok| < >518Z213=s|<=|0w8|8z =

wil<| 2|09 & . xg|12Q|C2 |32 |<8(|XQ Q

Q|| o |dt| O SURFACE ELEVATION: --- MSL GL|=0|35|ad|a#|00 )

1111 DISTURBED ALLUVIUM: Light Brown fine Sandy Silt, trace
-1 f-:L \fine root fibers, loose-damp
ALLUVIUM: Brown Silty fine to medium Sand, trace Clay,
dense-moist
@ 12 32
Trench Terminated at 4'



SOUTHERN
N\ CALIFORNIA

TRENCH NO.

TBL 21G180-2.GPJ SOCALGEO.GDT 6/29/21

= -2
~V GEOTECHNICAL
A California Corporation
JOB NO.: 21G180-2 DRILLING DATE: 6/15/21 WATER DEPTH: ---
PROJECT: Proposed Industrial Building EXCAVATION METHOD: Backhoe CAVE DEPTH: ---
LOCATION: Perris, California LOGGED BY: Caleb Brackett READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
[ E |z > < S Q)
w z = s = 1%
gl |3 |d DESCRIPTION g |wS oo i
I |4l O R EFPEEE i
Elal = |x~ TloE|Se|lae|l0a|SE =
o |S| 8 |ok >822 2E 125|080z =
wi|<| 2|09 . xPQQ|C2 |32 |<K|KQ O
QO |o|l o |dt SURFACE ELEVATION: --- MSL GL|=0|35|ad|a#|00 3]
DISTURBED ALLUVIUM: Light Brown fine Sandy Silt, trace
fine root fibers, loose-damp
ALLUVIUM: Brown Silty fine Sand, trace Clay, dense-dry to
damp
Light Brown Silty fine Sand, some Calcareous nodules,
medium dense-damp
@ Brown Silty fine to medium Sand, trace coarse Sand, some 17 28
5 Calcareous nodules, dense-very moist
Trench Terminated at 5'



SOUTHERN TRENCH NO.
\@iissv/  CALIFORNIA -3
S GEOTECHNICAL

A California Corporation

JOB NO.: 21G180-2 DRILLING DATE: 6/15/21 WATER DEPTH: ---

PROJECT: Proposed Industrial Building EXCAVATION METHOD: Backhoe CAVE DEPTH: ---

LOCATION: Perris, California LOGGED BY: Caleb Brackett READING TAKEN: At Completion

FIELD RESULTS LABORATORY RESULTS
= E |z O] > < S 3
m < 9 = = o= %)
" S|E |3 DESCRIPTION 3 |wo oot =
|4 °|L |Z w |D@s (B |2E|zE m
o S| 8 |ok| < >518Z213=s|<=|0w8|8z =
w|<| 3|09 & . xg|12Q|C2 |32 |<8(|XQ @]
Q|| o |dt| O SURFACE ELEVATION: --- MSL GL|=0|35|ad|a#|00 O

DISTURBED ALLUVIUM: Light Brown fine Sandy Silt, trace
fine root fibers, loose-dry
ALLUVIUM: Brown Silty fine Sand, trace Clay, dense-moist

Light Brown Silty fine to coarse Sand, some Calcareous
nodules dense-very moist

27 16

€

Trench Terminated at 4'

TBL 21G180-2.GPJ SOCALGEO.GDT 6/29/21

TEST TRENCH LOG PLATE B-3



SOUTHERN TRENCH NO.
\#is/  CALIFORNIA 14
S GEOTECHNICAL

A California Corporation

DISTURBED ALLUVIUM: Light Brown fine Sandy Silt, trace
fine root fibers, loose-dry

ALLUVIUM: Brown Silty fine Sand, trace Clay, very
dense-damp

JOB NO.: 21G180-2 DRILLING DATE: 6/15/21 WATER DEPTH: ---

PROJECT: Proposed Industrial Building EXCAVATION METHOD: Backhoe CAVE DEPTH: ---

LOCATION: Perris, California LOGGED BY: Caleb Brackett READING TAKEN: At Completion

FIELD RESULTS LABORATORY RESULTS
= E |z O] > < S 3
m < 9 = = o= %)
" S|E |2 DESCRIPTION 3 |wo oot =
|4 °|L |Z w |D@s (B |2E|zE m
F ol =2 |X~| @ ~HElI=S-n~|® < - =
o S| 8 |ok| < >518Z213=s|<=|0w8|8z =
w|<| 3|09 & . xg|12Q|C2 |32 |<8(|XQ @]
Q|| o |dt| O SURFACE ELEVATION: --- MSL GL|=0|35|ad|a#|00 O

30 42

€

Light Brown Silty fine to medium Sand, some Calcareous
nodules, dense to very dense-very moist

Trench Terminated at 4'

TBL 21G180-2.GPJ SOCALGEO.GDT 6/29/21

TEST TRENCH LOG PLATE B-4



TBL 21G180-2.GPJ SOCALGEO.GDT 6/29/21

SOUTHERN TRENCH NO.
oCalGeo
\@iissv/  CALIFORNIA -5
~V GEOTECHNICAL
A California Corporation
JOB NO.: 21G180-2 DRILLING DATE: 6/14/21 WATER DEPTH: ---
PROJECT: Proposed Industrial Building EXCAVATION METHOD: Backhoe CAVE DEPTH: ---
LOCATION: Perris, California LOGGED BY: Caleb Brackett READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= E |z Q > o ;\? <
L Z O = = = = 1%
d| |3E |2 DESCRIPTION o |ws Slloe| £
|4 %L |z R EFPEEE W
o |S| 8 |ok| < >822 2E 125|080z =
wi<| 2 |0oQ| . xF|120|92|32 /<8 (&0 Q
Q|| o |dt| O SURFACE ELEVATION: --- MSL GL|=0|35|ad|a#|00 )
| | | DISTURBED ALLUVIUM: Light Brown fine Sandy Silt, trace
14 Afine root fibers, loose-dry
ALLUVIUM: Brown Silty fine to medium Sand, trace coarse
Sand, trace Clay, very dense-damp
@ 8 38
Trench Terminated at 5'



TBL 21G180-2.GPJ SOCALGEO.GDT 6/29/21

SOUTHERN TRENCH NO.
oCalGeo
\@iissv/  CALIFORNIA -6
~V GEOTECHNICAL
A California Corporation
JOB NO.: 21G180-2 DRILLING DATE: 6/14/21 WATER DEPTH: ---
PROJECT: Proposed Industrial Building EXCAVATION METHOD: Backhoe CAVE DEPTH: ---
LOCATION: Perris, California LOGGED BY: Caleb Brackett READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= E |z Q > o ;\? <
L Z O = = = = 1%
d| |3E |2 DESCRIPTION o |ws Slloe| £
|4 %L |z R EFPEEE W
o |S| 8 |ok| < >822 2E 125|080z =
w | < 3|0 x . xP Q092102 /L8(XQ 9
Qo o |ak| o SURFACE ELEVATION: --- MSL oL |Z0|S35|ad|aw|00 )
| | | DISTURBED ALLUVIUM: Brown fine Sandy Silt, trace fine
14 root fibers, loose-dry
ALLUVIUM: Brown Silty fine to coarse Sand, very dense-damp
@ 7 36
Trench Terminated at 4'



TBL 21G180-2.GPJ SOCALGEO.GDT 6/29/21

SOUTHERN TRENCH NO.
oCalGeo
\@iissv/  CALIFORNIA -7
~V GEOTECHNICAL
A California Corporation
JOB NO.: 21G180-2 DRILLING DATE: 6/14/21 WATER DEPTH: ---
PROJECT: Proposed Industrial Building EXCAVATION METHOD: Backhoe CAVE DEPTH: ---
LOCATION: Perris, California LOGGED BY: Caleb Brackett READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= E |z Q > o ;\? <
w Z S e < > o
d| |3E |2 DESCRIPTION o |ws Slloe| £
|4 %L |z R EFPEEE W
o S| 8 |ok| < >51=Z122|2=|0g|9Z =
wil<| 2|09 & . xg|12Q|C2 |32 |<8(|XQ Q
Qo o |ak| o SURFACE ELEVATION: --- MSL GL|=0|35|ad|a#|00 )
| | | DISTURBED ALLUVIUM: Brown fine Sandy Silt, trace fine
14 root fibers, loose-dry
ALLUVIUM: Brown Silty fine to coarse Sand, trace Clay, little
porosity, very dense-damp
@ 4 28
Trench Terminated at 4'



INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number

Proposed Industrial Building

Perris, California

21G180-2

Engineer Caleb Brackett
Infiltration Test No I-1
Constants
Diameter | Area | Area
(ft) (ft>) | (cm?)
Inner 1 0.79] 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36] 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner |Ring [Annular [Space |Inner |Annular |Inner |Annular
Test Elapsed |Ring ([Flow [Ring Flow |[Ring* [Space* |Ring* [Space*
Interval Time (hr) | (min) | (m) [(em®)| (m1) | (cm?)|(em/hn)| (em/hr) | (in/hr) | (in/hr)
Initial | 8:00 AM 15 0 0
1 el 315 AM 15 1500 1500 3300 9300 | 8.22 16.99 3.24 6.69
Initial | 8:17 AM 15 0 0
2 el 332 AM 30 1600 1600 5100 9100 | 8.77 16.63 3.45 6.55
Initial | 8:34 AM 15 0 0
3 el 3:49 AM a5 1300 1300 5150 9150 7.13 16.72 2.81 6.58
Initial | 8:51 AM 15 0 0
4 el 9:06 AM 60 1000 1000 5100 9100 | 5.48 16.63 2.16 6.55
Initial | 9:08 AM 15 0 0
5 el 923 AM 75 300 900 5000 9000 | 4.93 16.45 1.94 6.48
Initial | 9:25 AM 15 0 0
6 el 9:40 AM 90 300 800 5000 9000 | 4.39 16.45 1.73 6.48

21G180-2 Infiltration Test No. I-1




INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number
Engineer

Infiltration Test No

Proposed Industrial Building

Perris, California

21G180-2

Caleb Brackett

I-2

Constants

Diameter | Area | Area
(ft) (ft2) |(cm?)

Inner 1 0.79] 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36] 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner |Ring [Annular [Space |Inner |Annular |Inner |Annular
Test Elapsed |Ring ([Flow [Ring Flow |[Ring* [Space* |Ring* [Space*
Interval Time (hr) | (min) | (m) [(em®)| (m1) | (cm?)|(em/hn)| (em/hr) | (in/hr) | (in/hr)
Initial |10:00 AM 25 0 0
1 Final 110:25 AM 25 5500 2500 7200 7500 ] 8.22 8.22 3.24 3.24
Initial |10:27 AM 25 0 0
2 Final 110:52 AM 50 1600 1600 2300 4300 5.26 4.71 2.07 1.86
Initial |10:54 AM 25 0 0
3 Final 111:19 AM 75 1300 1300 2000 4000 | 4.28 4.39 1.68 1.73
Initial |11:21 AM 25 0 0
4 Final 111:46 AM 100 1050 1050 5800 2800 ] 3.45 3.07 1.36 1.21
Initial |11:48 AM 25 0 0
5 el 13-13 PM 125 1050 1050 3000 3000 3.45 3.29 1.36 1.30
Initial | 12:15 PM 25 0 0
6 Final 12:40 PM 150 1050 1050 2900 2900 ] 3.45 3.18 1.36 1.25

21G180-2 Infiltration Test No. I-2




INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number
Engineer

Infiltration Test No

Proposed Industrial Building

Perris, California

21G180-2

Caleb Brackett

I-3

Constants

Diameter | Area | Area
(ft) (ft2) |(cm?)

Inner 1 0.79] 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36] 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner |Ring [Annular [Space |Inner |Annular |Inner |Annular
Test Elapsed |Ring |Flow |Ring Flow |Ring* |Space* |Ring* |Space*
Interval Time (hr) | (min) | (m) [(em®)| (m1) | (cm?)|(em/hn)| (em/hr) | (in/hr) | (in/hr)
Initial | 1:00 PM 5 0 0
1 el 1-05 PM 5 1000 1000 3500 3500 ] 16.45 | 19.19 6.48 7.55
Initial | 1:07 PM 5 0 0
2 el 112 PM 10 300 800 3200 3200 | 13.16 | 17.54 5.18 6.91
Initial | 1:15 PM 5 0 0
3 el 120 PM 15 550 650 5900 2900 ] 10.69 | 15.90 4.21 6.26
Initial | 1:22 PM 5 0 0
4 el 157 PM 20 200 500 5700 2700 ] 8.22 14.80 3.24 5.83
Initial | 1:30 PM 5 0 0
5 el 135 PM 25 200 400 5600 2600 | 6.58 14.25 2.59 5.61
Initial | 1:37 PM 5 0 0
6 el 1-22 PM 30 350 350 5500 2500 | 5.76 13.71 2.27 5.40

21G180-2 Infiltration Test No. I-3




INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number

Proposed Industrial Building

Perris, California

21G180-2

Engineer Caleb Brackett
Infiltration Test No I-4
Constants
Diameter | Area | Area
(ft) (ft>) | (cm?)
Inner 1 0.79] 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36] 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner |Ring [Annular [Space |Inner |Annular |Inner |Annular
Test Elapsed |Ring ([Flow [Ring Flow |[Ring* [Space* |Ring* [Space*
Interval Time (hr) | (min) | (m) [(em®)| (m1) | (cm?)|(em/hn)| (em/hr) | (in/hr) | (in/hr)
Initial | 8:00 AM 5 0 0
1 el 3:05 AM 5 300 900 3300 3300 ] 14.80 | 18.09 5.83 7.12
Initial | 8:07 AM 5 0 0
2 el 312 AM 10 500 600 3100 3100 | 9.87 16.99 3.89 6.69
Initial | 8:15 AM 5 0 0
3 el 320 AM 15 200 400 5800 2800 | 6.58 15.35 2.59 6.04
Initial | 8:22 AM 5 0 0
4 el 327 AM 20 200 400 5200 2400 | 6.58 13.16 2.59 5.18
Initial | 8:30 AM 5 0 0
5 el 3:35 AM 25 350 350 5300 2200 | 5.76 12.06 2.27 4.75
Initial | 8:37 AM 5 0 0
6 el 342 AM 30 350 350 3300 2200 | 5.76 12.06 2.27 4.75

21G180-2 Infiltration Test No. I-4




INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number
Engineer

Infiltration Test No

Proposed Industrial Building

Perris, California

21G180-2

Caleb Brackett

I-5

Constants

Diameter | Area | Area
(ft) (ft2) |(cm?)

Inner 1 0.79] 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36] 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner |Ring [Annular [Space |Inner |Annular |Inner |Annular
Test Elapsed |Ring ([Flow [Ring Flow |[Ring* [Space* |Ring* [Space*
Interval Time (hr) | (min) | (m) [(em®)| (m1) | (cm?)|(em/hn)| (em/hr) | (in/hr) | (in/hr)
Initial | 9:10 AM 25 0 0
1 el 9-35 AM 25 5050 2050 3500 8500 | 6.74 9.32 2.65 3.67
Initial | 9:37 AM 25 0 0
2 Final 110:02 AM 50 1350 1350 5400 6400 | 4.44 7.02 1.75 2.76
Initial |10:05 AM 25 0 0
3 Final 110:30 AM 75 1000 1000 2700 4200 | 3.29 4.61 1.30 1.81
Initial |10:32 AM 25 0 0
4 Final 110:57 AM 100 1000 1000 3500 3500 3.29 3.84 1.30 1.51
Initial |11:15 AM 25 0 0
5 Final 111:40 AM 125 1000 1000 3600 3600 3.29 3.95 1.30 1.55
Initial |11:42 AM 25 0 0
6 Final 12:07 PM 150 1000 1000 3500 3500 ] 3.29 3.84 1.30 1.51

21G180-2 Infiltration Test No. I-5




INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number
Engineer

Infiltration Test No

Proposed Industrial Building

Perris, California

21G180-2

Caleb Brackett

I-6

Constants

Diameter | Area | Area
(ft) (ft2) |(cm?)

Inner 1 0.79] 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36] 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner |Ring [Annular [Space |Inner |Annular |Inner |Annular
Test Elapsed |Ring ([Flow [Ring Flow |[Ring* [Space* |Ring* [Space*
Interval Time (hr) | (min) | (m) [(em®)| (m1) | (cm?)|(em/hn)| (em/hr) | (in/hr) | (in/hr)
Initial |12:10 PM 30 0 0
1 el 12:40 PM 30 1000 1000 3200 3200 | 2.74 2.92 1.08 1.15
Initial | 12:42 PM 30 0 0
2 el 112 PM 60 1000 1000 3200 3200 | 2.74 2.92 1.08 1.15
Initial | 1:15 PM 30 0 0
3 el 145 PM 90 950 950 3100 3100 2.60 2.83 1.03 1.12
Initial | 1:46 PM 30 0 0
4 el 516 PM 120 950 950 3100 3100 2.60 2.83 1.03 1.12
Initial | 2:17 PM 30 0 0
5 el 547 PM 150 300 900 3000 3000 | 2.47 2.74 0.97 1.08
Initial | 2:48 PM 30 0 0
6 Final 3:18 PM 180 900 900 3000 3000 2.47 2.74 0.97 1.08

21G180-2 Infiltration Test No. I-6




INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number
Engineer

Infiltration Test No

Proposed Industrial Building

Perris, California

21G180-2

Caleb Brackett

I-6

Constants

Diameter | Area | Area
(ft) (ft2) |(cm?)

Inner 1 0.79] 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36] 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner |Ring [Annular [Space |Inner |Annular |Inner |Annular
Test Elapsed |Ring ([Flow [Ring Flow |[Ring* [Space* |Ring* [Space*
Interval Time (hr) | (min) | (m) [(em®)| (m1) | (cm?)|(em/hn)| (em/hr) | (in/hr) | (in/hr)
Initial | 8:00 AM 25 0 0
1 el 325 AM 25 5050 2050 3000 8000 | 6.74 8.77 2.65 3.45
Initial | 8:30 AM 25 0 0
2 el 3:55 AM 50 1350 1250 £500 5500 | 4.11 6.03 1.62 2.37
Initial | 9:00 AM 25 0 0
3 el 925 AM 75 1300 1200 2700 4700 | 3.95 5.15 1.55 2.03
Initial | 9:30 AM 25 0 0
4 el 9:55 AM 100 1300 1200 2600 4600 | 3.95 5.04 1.55 1.99
Initial |10:00 AM 25 0 0
5 Final 110:25 AM 125 1150 1150 2500 4500 | 3.78 4.93 1.49 1.94
Initial |10:30 AM 25 0 0
6 Final 110:55 AM 150 1150 1150 2500 4500 | 3.78 4.93 1.49 1.94

21G180-2 Infiltration Test No. I-7




Grain Size Distribution
| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
2 1 34 12 38 1/4 #4 H3#10  #16 #20 #30 #40 #50 #100 #200
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Grain Size in Millimeters
| Coarse Gravel || Fine Gravel ||Crs. Sand || Med. Sand || Fine Sand | | Fines (Silt and Clay) |
Sample Description -1 @ 4'
Soil Classification Brown Silty fine to medium Sand, trace Clay

Proposed Industrial Building SOUTHERN
Perris, CA CALIFORNIA

Project No. 21G180-2 S GEOTECHNICAL
PLATE C- 1 A 4




Grain Size Distribution
| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
2 1 34 1/2 3/8 1/4 #4 #8 #10 #16 #20 #30 #40 #50 #100 #200
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Grain Size in Millimeters
| Coarse Gravel || Fine Gravel ||Crs. Sand || Med. Sand || Fine Sand | | Fines (Silt and Clay) |
Sample Description -2 @5
Soil Classification Brown Silty fine to medium Sand, trace coarse Sand

Proposed Industrial Building SOUTHERN
Perris, CA CALIFORNIA

Project No. 21G180-2 S GEOTECHNICAL
PLATE C- 2 A 4




Grain Size Distribution

| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |

2 1 3/4 12 3/8 14 #4 #8#10  #16 #20 #30 #40 #50 #100  #200
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100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
| Coarse Gravel || Fine Gravel ||Crs. Sand || Med. Sand || Fine Sand | | Fines (Silt and Clay) |
Sample Description -3 @ 4'
Soil Classification Light Brown Silty fine to coarse Sand

Proposed Industrial Building SOUTHERN
Perris, CA CALIFORNIA

Project No. 21G180-2 S GEOTECHNICAL
PLATE C- 3 A 4




Grain Size Distribution
| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
2 1 34 1/2 318 1/4 #4 #8 #10 #16 #20 #30 #40 #50 #100 #200
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Grain Size in Millimeters
| Coarse Gravel || Fine Gravel ||Crs. Sand || Med. Sand || Fine Sand | | Fines (Silt and Clay) |
Sample Description -4 @ 4'
Soil Classification Light Brown Silty fine to medium Sand, trace coarse Sand

Proposed Industrial Building SOUTHERN
Perris, CA CALIFORNIA

Project No. 21G180-2 S GEOTECHNICAL
PLATE C- 4 A 4




Grain Size Distribution

| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
2 1 3/4 172 3/8 1/4 #4 #8#10  #16 #20 #30 #40 #50 #100 #200
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Grain Size in Millimeters
| Coarse Gravel || Fine Gravel ||Crs. Sand || Med. Sand || Fine Sand | | Fines (Silt and Clay) |
Sample Description I-5@ 5'
Soil Classification Brown Silty fine to medium Sand, trace coarse Sand, trace Clay

Proposed Industrial Building SOUTHERN
Perris, CA CALIFORNIA

Project No. 21G180-2 S GEOTECHNICAL
PLATE C- 5 A 4




Grain Size Distribution
| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
2 1 34 1/2 3/8 1/4 #4 #8 #10 #16 #20 #30 #40 #50 #100 #200
100 A A A
90 \\
a0 \\
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Grain Size in Millimeters
| Coarse Gravel || Fine Gravel ||Crs. Sand || Med. Sand || Fine Sand | | Fines (Silt and Clay) |
Sample Description -6 @ 4'
Soil Classification Brown Silty fine to medium Sand, trace coarse Sand

Proposed Industrial Building SOUTHERN
Perris, CA CALIFORNIA

Project No. 21G180-2 S GEOTECHNICAL
PLATE C- 6 A 4




Grain Size Distribution

| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
2 1 3/4 12 3/8 1/4 #4 #8#10  #16 #20 #30 #40 #50 #100 #200
100 A A A
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100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
| Coarse Gravel || Fine Gravel ||Crs. Sand || Med. Sand || Fine Sand | | Fines (Silt and Clay) |
Sample Description -7 @ 4'
Soil Classification Brown Silty fine to coarse Sand, trace Clay

Proposed Industrial Building SOUTHERN
Perris, CA CALIFORNIA

Project No. 21G180-2 S GEOTECHNICAL
PLATE C-7 A 4




Appendix 4: Historical Site Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use

*To be provided during final engineering

-36-



Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis

N/A

-37 -



Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation

-38 -
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Santa Ana Watershed - BMP Design Volume, Vgyp o KeomiedEnires

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Albert A. Webb Associates Date 6/26/2023
Designed by ABE Case No P22-00005
Company Project Number/Name Perris Airport Logistics Center - Site 1; West Building off Goetz

BMP Identification

BMP NAME /ID BMP-W1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
w1 40960 Ornamental 0.1 0.11 4524.4
Landscaping
R-W1 391030 Roofs 1 0.89 348798.8
H-W1 802460 Concrete or Asphalt 1 0.89 715794.3
BMP-W1 | 110840 Ornamental 0.1 0.11 12243.2
Landscaping
1345290 Total 1081360.7 0.60 53617.5 60032

Notes:




Bioretention Facilitv - Desien P d BMP ID L d Required Entries
ioretention Facility - Design Procedure egend:
Y & BMP-W1 g Calculated Cells
Company Name: Albert A. Webb Associates Date: 6/26/2023
Designed by: ABE County/City Case No.: P22-00005
Design Volume
Enter the area tributary to this feature A= 31.1 acres
Enter Vpy;p determined from Section 2.1 of this Handbook Vemp= 53,618 ft
Type of Bioretention Facility Design
@ Side slopes required (parallel to parking spaces or adjacent to walkways)
(O No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 1.5 ft
Top Width of Bioretention Facility, excluding curb Wr= 50.0 ft
Total Effective Depth, dg
dg=(03)xdg+(0.4)x 1 -(0.7/wyp) + 0.5 dg = 134 ft
Minimum Surface Area, A,
Vi () Av=_ 40,134 1
N BMP 5
Ay (ft5) ) _—
Proposed Surface Area A= 44,800 ft’
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet
Describe Vegetation: Natural Grasses

Notes: Proposed Basin Footprint is approximately 100" wide x 450' long x 6' deep

Riverside County Best Management Practice Design Handbook
JUNE 2010



Santa Ana Watershed - BMP Design Volume, Vgyp o KeomiedEnires

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Albert A. Webb Associates Date 6/26/2023
Designed by ABE Case No P22-00005
Company Project Number/Name Perris Airport Logistics Center - Site 1; West Building off Goetz
BMP Identification

BMP NAME /ID BMP-W2

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)

[6) tal
L-w2 135850 rnamenta 0.1 0.11 15005.7

Landscaping
R-W2 462250 Roofs 1 0.89 412327
H-W2 202150 Concrete or Asphalt 1 0.89 180317.8

800250 Total 607650.5 0.60 30129.3 30216

Notes:




StormTech

Designed to meet the most stringent industry performance
standards for superior structural integrity while providing designers
with a cost-effective method to save valuable land and protect
water resources. The StormTech system is designed primarily to be
used under parking lots, thus maximizing land usage for private
(commercial) and public applications.

, thus enhancing
the performance and extending the service life of these practices.

Nominal Chamber Nominal End Cap Specifications
Specifications (not to scale)

(not to scale) . ‘»
Size (L x W x H) “

Size (L x W x H) 38" x 90" x 61" s
83" x 100" x 60" 965 mm x 2286 mm x 1549 mm
2108 mm x 2540 mm x 1524 mm

83.4"

(2120mm)  —]
ACTUAL LENGTH

End Cap Storage
Chamber Storage 39.5ft3 (1.12 m3)
175.9 ft3 (4.98 m3)

61.0"

79.1"
(2010mm)  —]
INSTALLED LENGTH

Min. Installed Storage*
Min. Installed Storage* 115.3 ft3 (3.26 m3)
267.3 ft3 (7.57 m?) X
Weight (1524 )
Weight Nominal 90.0 Ibs (40.8 kg) \
202 Ibs (91.6 kqg) -t

*Assumes a minimum of 12” (300 mm) L 0o essomm — |
hipbi of stone above, 9” (230 mm) of stone
Shipping below, 12” (300 mm) of stone perimeter,
7 chambers/pallet 9” (230 mm) of stone between chambers/

5 end caps/pallet end caps and 40% stone porosity.
6 pallets/truck

*Assumes a minimum of 12" (300
mm) of stone above, 9” (230 mm)
of stone below chambers, 9” (230
mm) of stone between chambers/
end caps and 40% stone porosity.

EVBEDUENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR GRANULAR WELL GRADED SOILAGGREGATE MIXTURES, <35 FINES,
‘COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR DENSITY. SEE

CHAMBERS SHALL MEET ASTM F2419 "STANDARD THE TABLE OF ACCEPTABLE FILL MATERIALS

SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787
WALL STORMWATER COLLECTION CHAMBERS". "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CCORRUGATED STORMWATER COLLECTION CHAMBERS".
ADS GEOSYNTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN, CRUSHED, PAVEMENT LAYER (DESIGNED
NGULAR EMBEDMENT STONE 7\ [ BY SITE DESIGN ENGINEER)

'n 7‘0’
24 (@21 m)

(600 mm) MIN®“iax

12" (300 mm) MIN ' |

Y

60"
(1524 mm)

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

BY SITE DESIGN ENGINEER 9" (230 mm) MIN
12" (300 mm) MIN

100" (2540 mm) 12" (300 mm) TYP

1l L T DEPTH OF STONE TO BE DETERMINED

-
MC-7200 (230 mm) MIN

END CAP
SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

“MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

/ m StormTech



StormTech MC-7200 Specifications

Storage Volume Per Chamber

Bare Chamber Chamber and Stone Foundation Depth in. (mm)
Storage
ft3 (m3) mm 15in (375 mm) | 18 in (450 mm)
Chamber 175.9 (4.98) 267.3 (7.57) 273.3(7.74) 279.3(7.91) 285.3(8.08)
End Cap 39.5(1.12) 115.3 (3.26) 118.6 (3.36) 121.9(3.45) 125.2 (3.54)

Note: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12" (300 mm) stone above and includes
the bare chamber/end cap volume. End cap volume assumes 12" (300 mm) stone perimeter in front of
end cap.

Amount of Stone Per Chamber

Stone Foundation Depth

B T T ST
Chamber 12.1 (8.5) 12.9(9.0) 13.6 (9.6) 14.3(10.1)
End Cap 9.8 (7.0) 10.2 (7.3) 10.6 (7.6) 11.1(7.9)
|_Metric Kilograms (m*) ___230mm ____300mm ____375mm __|__450mm |
Chamber 10977 (6.5) 11703 (6.9) 12338 (7.3) 12973 (7.7)
End Cap 8890 (5.3) 9253 (5.5) 9616 (5.8) 10069 (6.0)

Note: Assumes 12” (300 mm) of stone above and 9” (230 mm) row spacing and 12" (300 mm) of
perimeter stone in front of end caps. 1 yd? = 1.42 english tons.

Volume Excavation Per Chamber yd? (m3)

Stone Foundation Depth
| 9in (230 mm) | 12in (300 mm) | 15 in (375mm) | 18 in (450 mm)

Chamber 17.2(13.2) 17.7 (13.5) 18.3(14.0) 18.8 (14.4)
End Cap 9.7 (7.4) 10.0 (7.6) 10.3(7.9) 10.6 (8.1)

Note: Assumes 9" (230 mm) of separation between chamber rows, 12" (300 mm) of perimeter in front of the
end caps, and 24" (600 mm) of cover. The volume of excavation will vary as depth of cover increases.

Working on a project?
Visit us at www.stormtech.com and utilize the Design Tool

///m StormTech

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com

The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.
StormTech? is a registered trademark of StormTech, Inc.

© 2022 Advanced Drainage Systems, Inc. #11133 2/22 CS

adspipe.com
800-821-6710




/IADS

User Inputs Results

Chamber Model: MC-7200 System Volume and Bed Size
Outlet Control Structure: Yes
Installed Storage Volume: 31217.71 cubic ft.
Project Name:
i Storage Volume Per Chamber: 175.90 cubic ft.
Engineer: N/A
Number Of Chambers Required: 106
Project Location:
Number Of End Caps Required: 12
Measurement Type: Imperial
Chamber Rows: 6
Required Storage Volume: 30216 cubic ft.
. Maximum Length: 130.60 ft.
Stone Porosity: 40%
Maximum Width: 56.35 ft.
Stone Foundation Depth: 9in.
Approx. Bed Size Required: 7313.36 square ft.
Stone Above Chambers: 12in.
Average Cover Over Chambers: 24 in. System Components
Design Constraint Dimensions: (70 ft. x 150 ft.) Amount Of Stone Required: 1121 cubic yards
Volume Of Excavation (Not Including 1829 cubic yards
Fill):
Total Non-woven Geotextile Required:2287 square yards
Woven Geotextile Required (excluding107 square yards
Isolator Row):
Woven Geotextile Required (Isolator 290 square yards
Row):
Total Woven Geotextile Required: 396 square yards
Impervious Liner Required: 0 square yards
EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%

STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED
WALL STORMWATER COLLECTION CHAMBERS".

FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
ADS GEOSYTHETICS 601T NON-WOVEN CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
GEOTEXTILE ALL AROUND CLEAN, CRUSHED,

ANGULAR EMBEDMENT STONE .‘
e <4 R
N

PAVEMENT LAYER (DESIGNED
/_ BY SITE DESIGN ENGINEER)

T 7

7o
247
PERIMETER STONE (600 mm) MIN® (2.1m)
12" (300 mm) MIN i L'd
EXCAVATION WALL
(CAN BE SLOPED |
OR VERTICAL) 60

(1525 mm)

|

T DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

T

12" (300 mm) MIN

END CAP

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

100" (2540 mm)

l— 12" (300 mm) TYP

(230 mm) MIN

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm)



SiteASSIST"

FOR STORMTECH
INSTRUCTIONS,
DOWNLOAD THE

INSTALLATION APP

™

Advanced Drainage Systems, Inc.

MC-7200 STORMTECH CHAMBER SPECIFICATIONS

1. CHAMBERS SHALL BE STORMTECH MC-7200.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED
POLYPROPYLENE COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR
POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER
CLASSIFICATION 60x101.

4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL
SUPPORTS THAT WOULD IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE INSTALLATION
REQUIREMENTS SHALL ENSURE THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE
DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1) LONG-DURATION DEAD LOADS AND 2)
SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION FOR IMPACT
AND MULTIPLE VEHICLE PRESENCES.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN
ACCORDANCE WITH ASTM F2787, "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS". LOAD CONFIGURATIONS SHALL INCLUDE: 1)
INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON MINIMUM COVER 2) MAXIMUM PERMANENT
(75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK) AASHTO DESIGN TRUCK.

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:

e  TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE
INTEGRAL, INTERLOCKING STACKING LUGS.

e TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER
JOINT SHALL NOT BE LESS THAN 3”.

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS
CONSTANT SHALL BE GREATER THAN OR EQUAL TO 450 LBS/IN/IN. THE ASC IS DEFINED IN SECTION
6.2.8 OF ASTM F2418 AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED
TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR
YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON
REQUEST BY THE SITE DESIGN ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A
STRUCTURAL EVALUATION FOR APPROVAL BEFORE DELIVERING CHAMBERS TO THE PROJECT SITE AS
FOLLOWS:

e THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.

e THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER
THAN OR EQUAL TO 1.95 FOR DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM
F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS FOR
THERMOPLASTIC PIPE.

e THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT
DEAD LOAD DESIGN EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN.

9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-7200
CHAMBER SYSTEM

1. STORMTECH MC-7200 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S
REPRESENTATIVE HAS COMPLETED A PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-7200 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-7200
CONSTRUCTION GUIDE".

3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:

e STONESHOOTER LOCATED OFF THE CHAMBER BED.
e  BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.
e BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.

4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.

5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.

6. MAINTAIN MINIMUM - 9" (230 mm) SPACING BETWEEN THE CHAMBER ROWS.

7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE MEETING
THE AASHTO M43 DESIGNATION OF #3 OR #4.

9. STONE SHALL BE BROUGHT UP EVENLY AROUND CHAMBERS SO AS NOT TO DISTORT THE CHAMBER
SHAPE. STONE DEPTHS SHOULD NEVER DIFFER BY MORE THAN 12" (300 mm) BETWEEN ADJACENT
CHAMBER ROWS.

10. STONE MUST BE PLACED ON THE TOP CENTER OF THE CHAMBER TO ANCHOR THE CHAMBERS IN PLACE
AND PRESERVE ROW SPACING.

11. THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIAL BEARING
CAPACITIES TO THE SITE DESIGN ENGINEER.

12. ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS

TO PROTECT THE SUBSURFACE STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE
RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT

1. STORMTECH MC-7200 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-7200
CONSTRUCTION GUIDE".

2. THE USE OF EQUIPMENT OVER MC-7200 CHAMBERS IS LIMITED:
e NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
e NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL
DEPTHS ARE REACHED IN ACCORDANCE WITH THE "STORMTECH MC-7200 CONSTRUCTION GUIDE".
e  WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-7200
CONSTRUCTION GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP
TRUCK TRAVEL OR DUMPING.

USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO
CHAMBERS AND IS NOT AN ACCEPTABLE BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP
AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD WARRANTY.

CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT
LIMITS FOR CONSTRUCTION EQUIPMENT.
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NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER RN
4" (100 mm) TYP FOR SC-310 & SC-160LP SYSTEMS SECTION B-B

6" (150 mm) TYP FOR SC-740, DC-780, MC-3500, MC-4500 & MC-7200 SYSTEMS

5 UNDERDRAIN DETAIL

CONVEYANCE PIPE

DO NOT INSTALL
INSERTA-TEE AT
CHAMBER JOINTS

79.1"
(2010 mm)
INSTALLED

83.4"
(2120 mm)

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH)
CHAMBER STORAGE

MINIMUM INSTALLED STORAGE*
WEIGHT (NOMINAL)

100.0" X 60.0" X 79.1"
175.9 CUBIC FEET
267.3 CUBIC FEET
205 Ibs.

NOMINAL END CAP SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH)
END CAP STORAGE

MINIMUM INSTALLED STORAGE*
WEIGHT (NOMINAL)

90.0" X 61.0" X 32.8"
39.5 CUBIC FEET
115.3 CUBIC FEET
90 Ibs.

LOWER JOINT
CORRUGATION

()
}7 100.0" (2540 mm) 4‘ ‘— 90.0" (2286 mm) ——‘

CREST
WEB

UPPER JOINT
CORRUGATION

VALLEY
STIFFENING RIB

CREST
STIFFENING
RIB

FOOT
<= BUILD ROW IN THIS DIRECTION 00

. 32.8"
61.0 (833 mm)
INSTALLED

2540 mm X 1524 mm X 2010 mm)
4.98 m?)
7.56 m?)
92.9 kg)

—_~ e~~~

(2286 mm X 1549 mm X 833 mm)
(1.12 m?)
(3.26 m?)
(40.8 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,

12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

PARTIAL CUT HOLES AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
PARTIAL CUT HOLES AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"

MATERIAL MAY VARY ° i PART # STUB B C
(PVC, HDPE, ETC.) . (L MC7200IEPPO6T " 42.54" (1081 mm)
[ ‘r‘l' 6" (150 mm) -
n J’.,};; MC7200IEPP06B 0.86" (22 mm)
. (r 40.50" (1029
‘ &m MC7200IEPPOST 8" (200 mm) (1029 mm) "
TN MC7200IEPP08B 1.01" (26 mm)
38.37" (975
MC7200IEPP10T 10" (250 mm) (975 mm) _
Ae— MC7200IEPP10B 1.33" (34 mm)
INSERTA TEE MC7200IEPP12T 12" (300 35.69" (907 mm)
CONNECTION ~— I TN T T T INSERTA TEE TO BE MC7200IEPP12B (300 mm) 1.55" (39 mm)
INSTALLED, CENTERED
’ 2.72" (831
OVER CORRUGATION MC72001EPP15T 15" (375 mm) 32.72" (831 mm) _
MC7200IEPP15B 1.70" (43 mm)
PLACE ADSPLUS WOVEN GEOTEXTILE MC7200IEPP18T
(CENTERED ON INSERTA-TEE INLET) OVER SECTION A-A SIDE VIEW NIC7200IEPP18TW 29.36" (746 mm) CUSTOM PREFABRICATED INVERTS
BEDDING STONE FOR SCOUR PROTECTION - - MC7200IEPP18B 18" (450 mm) ARE AVAILABLE UPON REQUEST.
AT SIDE INLET CONNECTIONS. GEOTEXTILE MAX DIAMETER OF | HEIGHT FROM BASE OF 1.97" (50 mm) INVENTORIED MANIFOLDS INCLUDE
MUST EXTEND 6" (150 mm) PAST CHAMBER CHAMBER INSERTA TEE CHAMBER (X) MC7200IEPP18BW 12-24" (300-600 mm) SIZE ON SIZE
FOOT MC7200IEPP24T AND 15-48" (375-1200 mm)
- ; : 23.05" (585 mm
SC-310 6" (150 mm) 4 (100 mm) MC7200[EPP24TW 4" (600 ( : ECCENTRIC MANIFOLDS. CUSTOM
SC-740 10" (250 mm) 4" (100 mm)  C7200IEPP24B (600 mm) - INVERT LOCATIONS ON THE MC-7200
DC-780 10" (250 mm) 4" (100 mm) MC7200[EPP24BW 2.26" (57 mm) END CAP CUT IN THE FIELD ARE NOT
> (300 =50 5505 o5 (75 RECOMMENDED FOR PIPE SIZES
MC-3500 (300 mm) (150 mm) MC7200IEPP30BW " (750 mm) 95" (75 mm) GREATER THAN 10" (250 mm). THE
MC-4500 12" (300 mm) 8" (200 mm) MC7200IEPP36BW 36" (900 mm) 3.25" (83 mm) INVERT LOCATION IN COLUMN 'B'
NOTE: MC-7200 12" (300 mm) 8" (200 mm) MC7200IEPP42BW 42" (1050 mm) 3.55" (90 mm) ¢5E ;:;E I-SIISEEST POSSIBLE FOR
PART NUMBERS WILL VARY BASED ON INLET PIPE MATERIALS. INSERTA TEE FITTINGS AVAILABLE FOR SDR 26, SDR 35, SCH 40 IPS NOTE: ALL DIMENSIONS ARE NOMINAL '
CONTACT STORMTECH FOR MORE INFORMATION. GASKETED & SOLVENT WELD, N-12, HP STORM, C-900 OR DUCTILE IRON

L

.|

<

O

(0]

o 2

< | =

BO

ﬂIJL_IJJZ
E O
% x
O | o
R

Z " n

= w >

g W

0 x X

§) INSERTA-TEE SIDE INLET DETAIL

2 MC-7200 TECHNICAL SPECIFICATIONS

INSTALL FLAMP ON 24" (600 mm) ACCESS PIPE
PART #: MC720024RAMP

COVER PIPE CONNECTION TO END CAP WITH ADS
GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE \

OPTIONAL INSPECTION PORT A4.

MC-7200 END CAP
/_ A5.

INSPECTION & MAINTENANCE

STEP 1)

INSPECT ISOLATOR ROW PLUS FOR SEDIMENT
A. INSPECTION PORTS (IF PRESENT)

A1. REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN

A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED

A3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON
MAINTENANCE LOG
LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS
(OPTIONAL)
IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

/— MC-7200 CHAMBER / /
7

STORMTECH HIGHLY RECOMMENDS —
FLEXSTORM INSERTS IN ANY UPSTREAM

B. ALL ISOLATOR PLUS ROWS
B.1.  REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS
B.2.  USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE

STRUCTURES WITH OPEN GRATES

ELEVATED BYPASS MANIFOLD —\

O

i

SUMP DEPTH TBD BY CATCH BASIN

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY
ii) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE
B.3.  IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.
STEP 2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS
A. AFIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS
PREFERRED

B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED

yina

SITE DESIGN ENGINEER
(24" [600 mm] MIN RECOMMENDED) ’7

! \

OR MANHOLE

\— 24" (600 mm) HDPE ACCESS PIPE REQUIRED
USE FACTORY PARTIAL CUT END CAP PART #:
MC7200IEPP24B OR MC7200IEPP24BW

\— ONE LAYER OF ADSPLUS175 WOVEN GEOTEXTILE BETWEEN
FOUNDATION STONE AND CHAMBERS
10.3' (3.1 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS.

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM.

NOTES

1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL
BASED ON PREVIOUS OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS
NECESSARY.

MC-7200 ISOLATOR ROW PLUS DETAIL

=— 12" (300 mm) MIN WIDTH

CONCRETE COLLAR NOT REQUIRED
FOR UNPAVED APPLICATIONS

CONCRETE COLLAR

PAVEMENT
L\

CONCRETE SLAB
6" (150 mm) MIN THICKNESS

STORMTECH CHAMBER \

8" NYLOPLAST INSPECTION PORT
BODY (PART# 2708AG4IPKIT) OR
TRAFFIC RATED BOX W/SOLID
LOCKING COVER

4" (100 mm)
SDR 35 PIPE

4" (100 mm) INSERTA TEE
TO BE CENTERED ON
CORRUGATION VALLEY

NOTE:
INSPECTION PORTS MAY BE CONNECTED THROUGH ANY CHAMBER CORRUGATION VALLEY.

4" PVC INSPECTION PORT DETAIL
(MC SERIES CHAMBER)

STORMTECH END CAP

_ 12"(300 mm)
MIN SEPARATION

12" (300 mm) MIN INSERTION —=

MANIFOLD STUB
MANIFOLD HEADER

MANIFOLD HEADER

MANIFOLD STUB

12" (300 mm) __|
MIN SEPARATION

12" (300 mm) __|
MIN INSERTION

NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL
FOR A PROPER FIT IN END CAP OPENING.

ACCEPTABLE FILL MATERIALS: STORMTECH MC-7200 CHAMBER SYSTEMS

AASHTO MATERIAL
MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT
CLASSIFICATIONS

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE ,
D TOP OF THE 'C' LAYER TO THE BOTTOM OF FLEXIBLE ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS. N/A F;Eg?ﬁ&i?%ig'&igﬁl&g S"ET'\'FS,'\]NGEEE,\TTSM'}ngiAm\\LEDD

PAVEMENT OR UNPAVED FINISHED GRADE ABOVE. NOTE THAT CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. PREPARATION REQUIREMENTS

PAVEMENT SUBBASE MAY BE PART OF THE 'D' LAYER :

AASHTO M145"
- 0, "
INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE | GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES OR A-1, A-2-4, A-3 BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER
R " PROCESSED AGGREGATE. THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN

TOP OF THE EMBEDMENT STONE ('B' LAYER) TO 24" (600 mm) ;
C ABOVE THE TOP OF THE CHAMBER. NOTE THAT PAVEMENT OR 12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

SUBBASE MAY BE A PART OF THE 'C' LAYER MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR

) LAYER. AASHTO M43’ PROCESSED AGGREGATE MATERIALS.
3,357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10

EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS AASHTO M43"
B FROM THE FOUNDATION STONE ('A’' LAYER) TO THE 'C' LAYER CLEAN, CRUSHED, ANGULAR STONE 3 4 NO COMPACTION REQUIRED.

ABOVE. ’

FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE AASHTO M43" 23
A SUBGRADE UP TO THE FOOT (BOTTOM) OF THE CHAMBER. CLEAN, CRUSHED, ANGULAR STONE 3.4 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.

PLEASE NOTE:

1.  THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3.  WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR

COMPACTION REQUIREMENTS.

4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL AROUND

CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

PAVEMENT LAYER (DESIGNED
/ BY SITE DESIGN ENGINEER)

PERIMETER STONE

oy

N N N N N\

T }

(SEE NOTE 4)

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

E=TE =
u\ Um\ \@%@ﬁgﬁfi
12" (300 mm) MIN

E

NOTES:

MC-7200

SRR LA RS SO AN N NN < \
N\ N A N\ RN . \\ N L *TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED N ,
N \\\\\\\\\\\\\ \\,»\\ o \\\ \\ \\ N \\ N [ \\\ INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, - 24" 7.0
PO  HSEa LS RSN EACE RN SR @ S INCREASE COVER TO 30" (750 mm). ‘ (21 m)
P = ———
12" (300 mm) MIN i 1

Y v >
X

|/ SN Y
— 11 i
D — i —
<7 i 5

(1524 mm)

60" **THIS CROSS SECTION DETAIL REPRESENTS
MINIMUM REQUIREMENTS FOR INSTALLATION.
PLEASE SEE THE LAYOUT SHEET(S) FOR
PROJECT SPECIFIC REQUIREMENTS.

ND CAP

SUBGRADE SOILS
(SEE NOTE 3)

EIEEIEEES
/#@ﬁ@ﬁ&ﬁ@a =
9"

(230 mm) MIN

L DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

-~ 12" (300 mm) MIN

1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101
2. MC-7200 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION

FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

5. REQUIREMENTS FOR HANDLING AND INSTALLATION:

e  TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.

e TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKEFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3.

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/FT/%.
AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW COLORS.

MC-7200
STANDARD DETAILS

888-892-2694 | WWW.STORMTECH.COM

StormTech®
Chamber System

4640 TRUEMAN BLVD
HILLIARD, OH 43026

™

Advanced Drainage Systems, Inc.

17/

I MC-SERIES END CAP INSERTION DETAIL

MC-7200 CROSS SECTION DETAIL
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m
m
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GENERAL RECOMMENDATIONS AND ARE NOT SPECIFIC FOR THIS PROJECT, UNLESS THE PLANS ARE SIGNED AND SEALED BY THE SITE DESIGN ENGINEER. THE SITE DESIGN ENGINEER SHALL REVIEW THESE DETAILS PRIOR TO CONSTRUCTION AND SEALING THE DOCUMENT. IT IS THE SITE DESIGN ENGINEER'S RESPONSIBILITY TO

ADVANCED DRAINAGE SYSTEMS, INC. ("ADS") HAS PREPARED THIS DETAIL BASED ON REFERENCED STANDARDS. ADS HAS NOT PERFORMED ANY ENGINEERING OR DESIGN SERVICES FOR THIS PROJECT, NOR HAS ADS INDEPENDENTLY VERIFIED THE INFORMATION SUPPLIED. THE INSTALLATION DETAILS PROVIDED HEREIN ARE
ENSURE THE DETAILS PROVIDED HEREIN MEETS OR EXCEEDS THE APPLICABLE NATIONAL, STATE, OR LOCAL REQUIREMENTS AND TO ENSURE THAT THE DETAILS PROVIDED HEREIN ARE ACCEPTABLE FOR THIS PROJECT.




Volume Based Sizing

Many states require treatment of a water quality volume and do not offer the option of flow based design. The

MWS Linear and its unique horizontal flow makes it the only biofilter that can be used in volume based design

installed downstream of ponds, detention basins, and underground storage systems.

Treatment Capacity (cu. ft.) @

24-Hour Drain Down

Treatment Capacity (cu. ft.) @
48-Hour Drain Down

MWS-L-4-4
MWS-L-4-6
MWS-L-4-8
MWS-L-4-13
MWS-L-4-15
MWS-L-4-17
MWS-L-4-19
MWS-L-4-21
MWS-L-6-8
MWS-L-8-8
MWS-L-8-12
MWS-L-8-16

MWS-L-8-20

1140

1600

2518

3131

3811

4492

5172

5853

3191

5036

7554

10073

12560

15108

2280

3200

5036

6261

7623

8984

10345

11706

6382

10072

15109

20145

25120
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SITE SPECIFIC DATA

PROJECT NUMBER

10253

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

TREATMENT REQUIRED

VOLUME BASED (CF) FLOW BASED (CFS)

PEAK BYPASS REQUIRED (CFS) —

IF APPLICABLE

PIPE DATA

LE. MATERIAL DIAMETER

INLET PIPE

OUTLET PIPE

PRETREATMENT | BIOFILTRATION DISCHARGE

RIM ELEVATION

SURFACE LOAD

LOAD LEVEL 5 PER ASTM C1802

FRAME & COVER

030" |3eA 30" x 487 030

WETLANDMEDIA VOLUME (CY)

15.06

ORIFICE SIZE (DIA. INCHES)

5 EA 92.37"

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. 6" DIAMETER
INTERIOR PIPE REQUIRED.

INSTALLATION NOTES

PATENTED PERIMETER
VOID AREA

WETLANDMEDIA

VERTICAL UNDERDRAIN
MANIFOLD

BED

LINLET PIPE
SEE NOTES

-PRE-FILTER
CARTRIDGE

:—MNHOLE

RIM/FS

1.

OUTLET PIPE

]
DRAIN DOWN. LINE S NOTES

PLAN VIEW

CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND ToP OF VAULT
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE

MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN PEAK HGL |

] |

0”

MANUFACTURERS CONTRACT.

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK@BASE UNLESS SPECIFIED BY
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIEY
PROJECT ENGINEERS RECOMMENDED BASE~SPECIFICATIONS.

ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCREIE.
(PIPES CANNOT INTRUYDE BEYOND FLUSH). INVERT OF OUTFLOW. PIPE
MUST BE FLUSH WITH \DISCHARGE CHAMBER FLOOR. ALL GAPS
AROUND FPIPES SHALL BE SEALED WATER TIGHT WITH A NON—-SHRINK
GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL

IE IN

1

GRADE RINGS

iflil

MEET OR EXCEED REGIONAE PIPE CONNECTION STANDARDS. 6" —=]
CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING

|
24-0"
25"-0"

<—6‘"

PIPES.

CONTRACTOR RESPONSIBLE FORNINSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR IO GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.
DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION.
CONTRACTOR RESPONSIBLE FOR CONTACTING MODULAR WETLANDS FOR
ACTIVATION OF UNIT.  MANUFACTURES WARRANTY IS VOIDSWITH OUT
PROPER ACTIVATION BY A MODULAR WETLANDS REFPRESENTATIVE.

GENERAL NOTES

1.
2

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT MANUFACTURER.

ELEVATION VIEW

INTERNAL BYPASS DISCLOSURE:

THE DESIGN AND CAPACITY OF THE PEAK CONVEYANCE METHOD TO BE REVIEWED
AND APPROVED BY THE ENGINEER OF RECORD. HGL(S) AT PEAK FLOW SHALL BE
ASSESSED TO ENSURE NO UPSTREAM FLOODING. PEAK HGL AND BYPASS
CAPACITY SHOWN ON DRAWING ARE USED FOR GUIDANCE ONLY.

TOP OF J
GRADE RINGS

|_——FLOW
CONTROL

| : RISER
- 1T

IE out

HATCH CAST-IN 8" THICK CONCRETE
COLLAR BY PRE-CASTER. CONTRACTOR

T0 SHIM/WEDGE COLLAR TO MEET FG
oL

1__

BOX RISERS

11" ———— 1" |=—

2

6

<—8'—7§"—>

T

8-0"
94" %

LEFT END VIEW

L

-

',n

’
’

7
10

1 6" MIN.

£
N

RIGHT END VIEW

TREATMENT FLOW (CFS)

OPERATING HEAD (FT)

PRETREATMENT LOADING RATE (GPM/SF)

WETLAND MEDIA LOADING RATE (GPM/SF)

&w“ ETLANDS

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF
THE FOLLOWING US PATENTS: 7,425,262; 7,470.362;
7,674,378; 8,303,816; RELATED FOREIGN PATENTS OR
OTHER PATENTS PENDING

PROPRIETARY AND CONFIDENTIAL: a
THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE

PROPERTY OF MODULAR WETLANDS SYSTEMS. ANY
REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF MODULAR WETLANDS SYSTEMS IS PROHIBITED.

A Forterra Co

MWS-L-8-24-7"-0"-V-UG-HC
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL




Bio® Clean

A Forterra Company

Modular Wetlands” System Linear

A Stormwater Biofiltration Solution




OVERVIEW

The Bio Clean Modular Wetlands® System Linear (MWS Linear) represents a pioneering breakthrough
in stormwater technology as the only biofiltration system to utilize patented horizontal flow, allowing for
a smaller footprint, higher treatment capacity, and a wide range of versatility. While most biofilters use
little or no pretreatment, the Modular Wetlands System Linear incorporates an advanced pretreatment
chamber that includes separation and pre-filter cartridges. In this chamber, sediment and hydrocarbons
are removed from runoff before entering the biofiltration chamber, reducing maintenance costs and
improving performance.

Horizontal flow also gives the system the unique ability to adapt to the environment
through a variety of configurations, bypass orientations, and diversion applications.

The Urban Impact
For hundreds of years, natural wetlands surrounding our shores have
played an integral role as nature's stormwater treatment system.
But as cities grow and develop, our environment's natural
filtration systems are blanketed with impervious roads,
rooftops, and parking lots.

Bio Clean understands this loss and has spent
years re-establishing nature's presence in urban
areas, and rejuvenating waterways with the

MWS Linear.

AN
l y

PERFORMANCE

The Modular Wetlands® System Linear continues to outperform other treatment methods with
superior pollutant removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria. Since 2007
the MWS Linear has been field tested on numerous sites across the country and is proven to effectively
remove pollutants through a combination of physical, chemical, and biological filtration processes. In
fact, the MWS Linear harnesses some of the same biological processes found in natural wetlands in
order to collect, transform, and remove even the most harmful pollutants.

=

REMOVAL REMOVAL REMOVAL REMOVAL

OF OF TOTAL OF OF TOTAL
DISSOLVED ZINC DISSOLVED PHOSPHORUS
ZINC COPPER

REMOVAL REMOVAL REMOVAL REMOVAL REMOVAL

OF OF TOTAL OF MOTOR
NITROGEN COPPER OlIL

OF ORTHO OF TSS
PHOSPHORUS

APPROVALS

The Modular Wetlands® System Linear has successfully met years of challenging technical reviews and
testing from some of the most prestigious and demanding agencies in the nation and perhaps the world.
Here is a list of some of the most high-profile approvals, certifications, and verifications from around the
country.

State of Washington

Washington State Department of Ecology TAPE Approved

The MWS Linear is approved for General Use Level Designation (GULD) for Basic,
Enhanced, and Phosphorus treatment at 1 gpm/ft? loading rate. The highest performing
BMP on the market for all main pollutant categories.

. California Water Resources Control Board, Full Capture Certification
CA The Modular Wetlands® System is the first biofiltration system to receive certification as
a full capture trash treatment control device.

Virginia Department of Environmental Quality, Assignment

The Virginia Department of Environmental Quality assigned the MWS Linear the
highest phosphorus removal rating for manufactured treatment devices to meet the new
Virginia Stormwater Management Program (VSMP) regulation technical criteria.

Maryland Department of the Environment, Approved ESD
Granted Environmental Site Design (ESD) status for new construction, redevelopment,
and retrofitting when designed in accordance with the design manual.

MASTEP Evaluation

The University of Massachusetts at Amherst - Water Resources Research Center issued
a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus,
68.5% total zinc, and more.

Rhode Island Department of Environmental Management, Approved BMP
Approved as an authorized BMP and noted to achieve the following minimum removal
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.

-

Atlanta Regional
Commission

‘[1' Texas Commission on
‘ Environmental Quality

ADVANTAGES

HORIZONTAL FLOW BIOFILTRATION
GREATER FILTER SURFACE AREA
PRETREATMENT CHAMBER
PATENTED PERIMETER VOID AREA

FLOW CONTROL
NO DEPRESSED PLANTER AREA

AUTO DRAINDOWN MEANS NO
MOSQUITO VECTOR



OPERATION

The Modular Wetlands® System Linear is the most efficient and versatile biofiltration system on the
market, and it is the only system with horizontal flow which:

« Improves performance
« Reduces footprint
«  Minimizes maintenance

Figure 1 & Figure 2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages.
2x to 3x more surface area than traditional downward flow bioretention systems.

Figure 2,
Top View

@ PRETREATMENT @ BIOFILTRATION

HORIZONTAL FLOW
* Less clogging than downward flow biofilters
*  Water flow is subsurface
* Improves biological filtration

SEPARATION
* Trash, sediment, and debris are separated before
entering the pre-filter boxes
* Designed for easy maintenance access

=
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PATENTED PERIMETER VOID AREA
* Vertically extends void area between the walls and
the WetlandMEDIA" on all four sides
*  Maximizes surface area of the media for higher
treatment capacity

PRE-FILTER BOXES
* Over 25 sq. ft. of surface area per box
» Utilizes BioMediaGREEN™ filter material
*  Removes over 80% of TSS and 90% of hydrocarbons
* Prevents pollutants that cause clogging from migrating

to the biofiltration chamber
WETLANDMEDIA

» Contains no organics and removes phosphorus
* Greater surface area and 48% void space

*  Maximum evapotranspiration

* High ion exchange capacity and lightweight

Curb Inlet

Pre-filter Boxes ——

Individual Media Filters

 Figure @DISCHARGE

FLOW CONTROL
* Orifice plate controls flow of water
through WetlandMEDIA™ to a level lower
than the media's capacity
* Extends the life of the media and

f' | improves performance

. o DRAINDOWN FILTER

: . = ‘ » The draindown is an optional feature that
17 '

\ 7 completely drains the pretreatment
chamber
\

*  Water that drains from the pretreatment
WetlandMEDIA" Flow Control chamber between storm events will be

N Riser treated
BioMediaGREEN Draindown Line Outlet Pipe

Vertical Underdrain
Manifold

Box Housing




CONFIGURATIONS

The Modular Wetlands® System Linear is the preferred biofiltration system of civil engineers across the
country due to its versatile design. This highly versatile system has available “pipe-in" options on most
models, along with built-in curb or grated inlets for simple integration into your storm drain design.

ORIENTATIONS

CURB TYPE

The Curb Type configuration accepts sheet flow through a curb opening
and is commonly used along roadways and parking lots. It can be used in
sump or flow-by conditions. Length of curb opening varies based on model
and size.

SIDE-BY-SIDE

The Side-By-Side
orientation places the
pretreatment and
discharge chamber
adjacent to one
another with the
biofiltration chamber running
parallel on either side. This
minimizes the system length, providing a highly
compact footprint. It has been proven useful in
situations such as streets with directly adjacent
sidewalks, as half of the system can be placed
under that sidewalk. This orientation also offers
internal bypass options as discussed below.

END-TO-END

The End-To-End orientation
places the pretreatment and |
discharge chambers \
on opposite ends of the
biofiltration chamber,
therefore minimizing the width
of the system to 5 ft. (outside
dimension). This orientation is perfect
for linear projects and street retrofits
where existing utilities and sidewalks limit the
amount of space available for installation. One
limitation of this orientation is that bypass must
be external.

GRATE TYPE

The Grate Type configuration offers the same features and benefits as the
Curb Type but with a grated/drop inlet above the systems pretreatment
chamber. It has the added benefit of allowing pedestrian access over the
inlet. ADA-compliant grates are available to assure easy and safe access.
The Grate Type can also be used in scenarios where runoff needs to be
intercepted on both sides of landscape islands.

BYPASS

VAULT TYPE

The system's patented horizontal flow biofilter is able to accept inflow pipes
directly into the pretreatment chamber, meaning the Modular Wetlands®
can be used in end-of-the-line installations. This greatly improves feasibility
over typical decentralized designs that are required with other biofiltration/
bioretention systems. Another benefit of the “pipe-in” design is the ability
to install the system downstream of underground detention systems to
meet water quality volume requirements.

DOWNSPOUT TYPE

The Downspout Type is a variation of the Vault Type and is designed to
accept a vertical downspout pipe from rooftop and podium areas. Some
models have the option of utilizing an internal bypass, simplifying the overall
design. The system can be installed as a raised planter, and the exterior can
be stuccoed or covered with other finishes to match the look of adjacent
buildings.

INTERNAL BYPASS WEIR

(SIDE-BY-SIDE ONLY)

The  Side-By-Side orientation places the
pretreatment and discharge chambers adjacent
to one another allowing for integration of internal
bypass. The wall between these chambers can act
as a bypass weir when flows exceed the system’s
treatment capacity, thus allowing bypass from the
pretreatment chamber directly to the discharge
chamber.

EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be
used with the Modular Wetlands® System Linear
in scenarios where runoff is being piped to the
system. These simple and effective structures
are generally configured with two outflow pipes.
The first is a smaller pipe on the upstream side
of the diversion weir - to divert low flows over to
the MWS Linear for treatment. The second is the
main pipe that receives water once the system has
exceeded treatment capacity and water flows over
the weir.

FLOW-BY-DESIGN

This method is one in which the system is placed
just upstream of a standard curb or grate inlet to
intercept the first flush. Higher flows simply pass
by the MWS Linear and into the standard inlet
downstream.

DVERT LOW FLOW DIVERSION

This simple yet innovative diversion trough can be
installed in existing or new curb and grate inlets
to divert the first flush to the Modular Wetlands®
System Linear via pipe. It works similar to a rain
gutter and is installed just below the opening into
the inlet. It captures the low flows and channels

DVERT Trough

them over to a connecting pipe exiting out the
wall of the inlet and leading to the MWS Linear.
The DVERT is perfect for retrofit and green street
applications that allow the system to be installed
anywhere space is available.




SPECIFICATIONS VOLUME-BASED DESIGNS

FLOW-BASED DESIGNS HORIZONTAL FLOW BIOFILTRATION ADVANTAGE

The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flow
requirements, and since it is the only biofiltration system that can accept inflow pipes several feet below the
surface, it can be used not only in decentralized design applications but also as a large central end-of-the-line
application for maximum feasibility.

WETLANDMEDIA TREATMENT FLOW

MODEL # DIMENSIONS SURFACE AREA RATE
(sq. ft.) (cfs)
MWS-1-4-4 4" x 4 23 0.052
MWS-1-4-6 4'x 6 32 0.073
MWS-L-4-8 4'x 8 50 0115
MWS-L-4-13 4'x13' 63 0.144
MWS5-1-4-15 4" %15 76 0175 MODULAR WETLANDS® SYSTEM LINEAR WITH URBANPOND™ PRESTORAGE
o In the example above, the Modular Wetlands® System Linear is installed downstream of the
MWS-L-4-17 4 x17 °0 0.206 UrbanPond storage system. The MWS Linear is designed for the water quality volume and
will treat and discharge the required volume within local draindown time requirements. The
MWS-L-4-19 4" x19' 103 0.237 MWS Linear's unique horizontal flow design, gives it benefits no other biofilter has - the ability
to be placed downstream of detention ponds, extended dry detention basins,
MWS-1-4-21 4" x 27 17 0.268 underground storage systems and permeable paver reservoirs. The system's
horizontal flow configuration and built-in orifice control allows it to be installed
MWS-L-6-8 2O 64 0147 vvlth just 6 of fall between inlet and 'outle't pipe for a simple connection to
projects with shallow downstream tie-in points. UrbanPond
MWS-1-8-8 8 x 8 100 0.230 Single and Double Modules
DESIGN SUPPORT
MW5-1-8-12 8'x12 151 0.346 Bio Clean engineers are trained to provide you with superior support for all volume sizing configurations
throughout the country. Our vast knowledge of state and local regulations allow us to quickly and efficiently
MWS-L-8-16 8'x16 201 0.462 size a system to maximize feasibility. Volume control and hydromodification regulations are expanding the
need to decrease the cost and size of your biofiltration system. Bio Clean will help you realize these cost
MWS-1-8-20 9" x 21 252 0.577 savings with the MWS Linear, the only biofilter than can be used downstream of storage BMPs.
MWS--8-24 9" x 25 302 0.693
MWS-1-10-20 10" x 20" 302 0.693 ADVANTAGES

LOWER COST THAN FLOW-BASED DESIGN BUILT-IN ORIFICE CONTROL STRUCTURE
MEETS LID REQUIREMENTS WORKS WITH DEEP INSTALLATIONS




APPLICATIONS

The Modular Wetlands® System Linear has been successfully used on numerous new construction and retrofit
projects. The system's superior versatility makes it beneficial for a wide range of stormwater and waste water
applications - treating rooftops, streetscapes, parking lots, and industrial sites.

INDUSTRIAL

Many states enforce strict regulations for discharges
from industrial sites. The MWS Linear has helped
various sites meet difficult EPA-mandated effluent
limits for dissolved metals and other pollutants.

Street applications can be challenging due to limited
space. The MWS Linear is very adaptable, and it
offers the smallest footprint to work around the
constraints of existing utilities on retrofit projects.

COMMERCIAL
Compared to bioretention systems, the MWS
Linear can treat far more area in less space, meeting
treatment and volume control requirements.

RESIDENTIAL
Low to high density developments can benefit from
the versatile design of the MWS Linear. The system
can be used in both decentralized LID design and
cost-effective end-of-the-line configurations.

PARKING LOTS
Parking lots are designed to maximize space and the
Modular Wetlands'® 4 ft. standard planter width
allows for easy integration into parking lot islands
and other landscape medians.

&

MIXED USE

The MWS Linear can be installed as a raised planter
to treat runoff from rooftops or patios, making it
perfect for sustainable “live-work” spaces.

More applications include:
» Agriculture * Reuse * Low Impact Development « Waste Water

PLANT SELECTION

Abundant plants, trees, and grasses bring value and an aesthetic benefit
to any urban setting, but those in the Modular Wetlands® System Linear
do even more - they increase pollutant removal. What's not seen, but
very important, is that below grade, the stormwater runoff/flow is being

subjected to nature's secret weapon: a dynamic physical, chemical, and

biological process working to break down and remove non-point source pollutants. The flow rate is controlled
in the MWS Linear, giving the plants more contact time so that pollutants are more successfully decomposed,
volatilized, and incorporated into the biomass of the Modular Wetlands'® micro/macro flora and fauna.

A wide range of plants are suitable for use in the Modular Wetlands®, but selections vary by location and climate.
View suitable plants by visiting biocleanenvironmental.com/plants.

INSTALLATION

The Modular Wetlands® System Linear is simple, easy
to install, and has a space-efficient design that offers
lower excavation and installation costs compared to
traditional tree-box type systems. The structure of
the system resembles precast catch basin or utility
vaults and is installed in a similar fashion.

The system is delivered fully assembled for quick
installation. Generally, the structure can be unloaded
and set in place in 15 minutes. Our experienced
team of field technicians is available to supervise
installations and provide technical support.

MAINTENANCE

Reduce your maintenance costs, man hours, and
materials with the Modular Wetlands® System
Linear. Unlike other biofiltration systems that
provide no pretreatment, the MWS Linear is a self-
contained treatment train which incorporates simple
and effective pretreatment.

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment
chamber removes and isolates trash, sediments, and
hydrocarbons. What's left is the simple maintenance
of an easily accessible pretreatment chamber that
can be cleaned by hand or with a standard vac truck.
Only periodic replacement of low-cost media in the
pre-filter boxes is required for long-term operation,
and there is absolutely no need to replace expensive
biofiltration media.






Santa Ana Watershed - BMP Design Volume, Vgyp Legend: D regmiies) e

(Rev. 10-2011) Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Albert A. Webb Associates Date 6/26/2023

Designed by ABE Case No P22-00005

Company Project Number/Name Perris Airport Logistics Center - Site 1; West Building off Goetz

BMP Identification

BMP NAME /ID BMP-O

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor Runoff Factor | Depth (in) (cubic feet) feet)
1-0 13160 Ornamental 0.1 0.11 1453.6
Landscaping
H-0 98530 Concrete or Asphalt 1 0.89 87888.8
0 tal
BMP-O 125 rnamenta 0.1 0.11 13.8
Landscaping
111815 Total 89356.2 0.60 4430.6 812.5

Proposed Volume must be greater than the Design Capture Volume

Notes:




Perris Airport Logistics Center - Site 1 (P22-00005)
2022-06-28

DMA-O — Ellis Ave

|II

Mini Gravel “Basin” Filter Sizing
There are a total of 5 mini gravel “basins” included in the design.
One size is included:
5ftx5ftx6.5ft Volume =162.5 CF
The average treatment area is 21,700 SF
Design capture volume is 885.3 CF
Design flow is 0.1 cfs

The constructed design manages the water quality treatment to the MEP for these
locations.
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Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern

-39-
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BASIS OF BEARINES

THE BASIS OF BEARINGS |S THE CALIFORNIA STATE PLAN COORDINATE
SYSTEM, CCSE&3, ZONE 6, BASED LOCALLY ON CONTROL STATIONS

"MLFP" AND "PPBF" NAD &3(NSRS200T)

BENCHMARK DATA

N&ES DESIGNATION: 435
PID: DX5442

DESCRIBED BY METRO WATER DISTR. SO. CALIFORNIA 1992 PERRIS,
1300 FEET (396.2 M) WEST OF ATSF RAILROAD ALONG RIDER ST, ON
TOP OF NORTH CURB FACE OF RIDER ST. 2& FEET (8.5 M) NORTH OF
RIDER ST, 6 FEET (1.& M) SOUTH OF A GTE TELEPHONE BOX (DAMAGED).
A STANDARD 3-1/4 INCH ALUMINUM DIST SET FLUSH IN TOP OF CURB.

ELEVATION = I515.12"' (NAVYD&8&)

FROM CITY OF SUN CITY BM Z 10989 (RCFC & WCD)

FS. 2-1/4 INCH BRASS DISK FLUSH STAMPED "CAL DOT 4/10/16/15 REPL.
GR. STONE FD. 1950" ON ETHANAC AC BRIDGE DECK OVER |-215
FREEWAY

ELEVATION = 1450.319' (NAVD&S)

(CONVERSION FACTO TO N&VYD 24 IS -2.63' PER RCFC ¢ WCD)

50 0 100 200 300

PRELIMINARY

CITY OF PERRIS

PRELIMINARY REPORT (FP22-00005)
UNIT HYDROERAFPH HYDROLOEY
EXISTING UNIT HYDROEGRAPH, WEST
PERRIS AIRPORT LOEGISTICS CENTER
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== WEBB I ¢¢ I

: PH. (951) 686—1070
CHECKED: SkKk| AssoclAaTEsS FAX (951) 788-1256 |oF | SHEETS
PLN CK REF: DWG. NO.
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Existing Unit Hydrograph
2-year, 24-hour Storm Event



Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008

, Version 8.1

Study date 11/17/22 File: ONSITEEXWEST242.out

T s B L L o B

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 4010

English (in-1b) Input Units Used
English Rainfall Dpata (Inches) Input values Used

English Units used in output format

21-0235 - MC BLACKACRE PERRIS AIRPORT SITE
ONSITE UNIT HYDROGRAPH ANALYSIS

EXISTING CONDITION, 2 YEAR

FN: ONSITEEXWEST, ABE, 2022-11-17

Drainage Area = 60.20(Ac.) = 0.094 sq. Mi.
Drainage Area for Depth-Area Areal Adjustment = 60
Length along Tongest watercourse = 1896.00(Ft.)
Length along Tongest watercourse measured to centroid =
Length along Tongest watercourse = 0.359 Mmi.
Length along Tongest watercourse measured to centroid =
Difference in elevation 9.70(Ft.)

Slope along watercourse 27.0127 Ft./mi.

Average Manning's 'N' = 0.030

Lag time = 0.147 Hr.

Lag time = 8.85 Min.

25% of lag time 2.21 Min.

40% of lag time 3.54 Min.

Unit time = .00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFs)

ol

vl

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] weighting[1*2]
60.20 1.80 108.36

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] weighting[1*2]
60.20 5.00 301.00

STORM EVENT (YEAR) = 2.00
Area Averaged 2-Year Rainfall = 1.800(INn)
Area Averaged 100-Year Rainfall = 5.000(INn)

Point rain (area averaged) = 1.800(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 1.800(1In)

Sub-Area Data:

Area(Ac.) Runoff Index  Impervious %
60.200 91.00 0.000

Total Area Entered = 60.20(Ac.)

.20(Ac.) =
1177.00(Ft.)
0.223 Mi.

RI RI Infil. Rate Impervious Adj. Infil. Rate Area%

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec

F
D) (In/Hr)

0.094 sq. Mi.



91.0 91.0 0.117 0.000 0.117 1.000 0.117
Sum (F) = 0.117

Area averaged mean soil loss (F) (In/Hr) = 0.117

Minimum soil loss rate ((In/Hr)) = 0.059

(for 24 hour storm duration)

Soil Tow loss rate (decimal) = 0.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 56.521 7.445 4.517
2 0.167 113.043 31.410 19.057
3 0.250 169.564 27.637 16.767
4 0.333 226.085 11.012 6.681
5 0.417 282.607 6.310 3.828
6 0.500 339.128 4.306 2.613
7 0.583 395.649 3.128 1.898
8 0.667 452.170 2.215 1.344
9 0.750 508.692 1.745 1.058
10 0.833 565.213 1.397 0.848
11 0.917 621.734 1.061 0.644
12 1.000 678.256 0.806 0.489
13 1.083 734.777 0.593 0.360
14 1.167 791.298 0.565 0.343
15 1.250 847.820 0.370 0.224
Sum = 100.000 Sum= 60.670

The following loss rate calculations reflect use of the minimum calculated Toss
rate subtracted from the Storm Rain to produce the maximum Effective Rain value

unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 0.07 0.014 ( 0.207) 0.013 0.001
2 0.17 0.07 0.014 ( 0.207) 0.013 0.001
3  0.25 0.07 0.014 ( 0.206) 0.013 0.001
4 0.33 0.10 0.022 ( 0.205) 0.019 0.002
5 0.42 0.10 0.022 ( 0.204) 0.019 0.002
6 0.50 0.10 0.022 ( 0.203) 0.019 0.002
7 0.58 0.10 0.022 ( 0.203) 0.019 0.002
8 0.67 0.10 0.022 ( 0.202) 0.019 0.002
9 0.75 0.10 0.022 ( 0.20D 0.019 0.002
10 0.83 0.13 0.029 ( 0.200) 0.026 0.003
11  0.92 0.13 0.029 ( 0.199 0.026 0.003
12 1.00 0.13 0.029 ( 0.199) 0.026 0.003
13  1.08 0.10 0.022 ( 0.198) 0.019 0.002
14 1.17 0.10 0.022 (¢ 0.197) 0.019 0.002
15  1.25 0.10 0.022 ( 0.196) 0.019 0.002
16 1.33 0.10 0.022 ( 0.196) 0.019 0.002
17 1.42 0.10 0.022 ( 0.195) 0.019 0.002
18 1.50 0.10 0.022 ( 0.194) 0.019 0.002
19 1.58 0.10 0.022 ( 0.193) 0.019 0.002
20 1.67 0.10 0.022 ( 0.192) 0.019 0.002
21 1.75 0.10 0.022 ( 0.192) 0.019 0.002
22 1.83 0.13 0.029 ( 0.19D 0.026 0.003
23 1.92 0.13 0.029 ( 0.190) 0.026 0.003
24 2.00 0.13 0.029 ( 0.189) 0.026 0.003
25 2.08 0.13 0.029 ( 0.189) 0.026 0.003
26 2.17 0.13 0.029 ( 0.188) 0.026 0.003
27 2.25 0.13 0.029 ( 0.187) 0.026 0.003
28 2.33 0.13 0.029 ( 0.186) 0.026 0.003
29 2.42 0.13 0.029 ( 0.186) 0.026 0.003
30 2.50 0.13 0.029 ( 0.185) 0.026 0.003
31 2.58 0.17 0.036 ( 0.184) 0.032 0.004
32 2.67 0.17 0.036 ( 0.183) 0.032 0.004
33 2.75 0.17 0.036 ( 0.183) 0.032 0.004
34 2.83 0.17 0.036 ( 0.182) 0.032 0.004
35 2.92 0.17 0.036 ( 0.181D) 0.032 0.004
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261 21.75 0.10 0.022 ( 0.062) 0.019 0.002
262 21.83 0.07 0.014 ( 0.062) 0.013 0.001
263 21.92 0.07 0.014 ( 0.062) 0.013 0.001
264 22.00 0.07 0.014 ( 0.062) 0.013 0.001
265 22.08 0.10 0.022 ( 0.062) 0.019 0.002
266 22.17 0.10 0.022 ( 0.061) 0.019 0.002
267 22.25 0.10 0.022 ( 0.061) 0.019 0.002
268 22.33 0.07 0.014 ( 0.061) 0.013 0.001
269 22.42 0.07 0.014 ( 0.061) 0.013 0.001
270 22.50 0.07 0.014 ( 0.061) 0.013 0.001
271 22.58 0.07 0.014 ( 0.060) 0.013 0.001
272 22.67 0.07 0.014 ( 0.060) 0.013 0.001
273 22.75 0.07 0.014 ( 0.060) 0.013 0.001
274 22.83 0.07 0.014 ( 0.060) 0.013 0.001
275 22.92 0.07 0.014 ( 0.060) 0.013 0.001
276 23.00 0.07 0.014 ( 0.060) 0.013 0.001
277 23.08 0.07 0.014 ( 0.060) 0.013 0.001
278 23.17 0.07 0.014 ( 0.059) 0.013 0.001
279 23.25 0.07 0.014 ( 0.059) 0.013 0.001
280 23.33 0.07 0.014 ( 0.059) 0.013 0.001
281 23.42 0.07 0.014 ( 0.059) 0.013 0.001
282 23.50 0.07 0.014 ( 0.059) 0.013 0.001
283 23.58 0.07 0.014 ( 0.059) 0.013 0.001
284 23.67 0.07 0.014 ( 0.059) 0.013 0.001
285 23.75 0.07 0.014 ( 0.059) 0.013 0.001
286 23.83 0.07 0.014 ( 0.059) 0.013 0.001
287 23.92 0.07 0.014 ( 0.059) 0.013 0.001
288 24.00 0.07 0.014 ( 0.059) 0.013 0.001
(Loss Rate Not Used)
sum = 100.0 sum = 5.7

Flood volume = Effective rainfall 0.48(In)

times area 60.2(Ac.)/[(In)/(Ft.)] = 2.4(Ac.Ft)

Total soil loss = 1.32(1In)

Total soil loss = 6.639(Ac.Ft)

Total rainfall = 1.80(In)

Flood volume = 104094.8 Cubic Feet

Total soil loss = 289205.8 Cubic Feet

pPeak flow rate of this hydrograph = 8.397(CFS)

T T T o T o S B B R
24 - HOUR STORM
Runoff Hydrograph

Time(h+m) volume Ac.Ft Q(cFs) 0 2.5 5.0 7.5 10.0
0+ 5 0.0000 0.01 q | | | |
0+10 0.0003 0.03 Qq | | [ |
0+15 0.0007 0.06 Q | | [ |
0+20 0.0012 0.07 Q [ | | |
0+25 0.0018 0.09 Q | | I I
0+30 0.0025 0.11 Q [ | | |
0+35 0.0033 0.11 Q [ | | |
0+40 0.0041 0.12 Q [ | | |
0+45 0.0050 0.12 Q [ | | |
0+50 0.0058 0.13 Q | | | |
0+55 0.0068 0.14 Q [ | | |
1+ 0 0.0079 0.16 Q | | | |
1+ 5 0.0090 0.16 Q | | | |
1+10 0.0100 0.15 Q [ [ | |
1+15 0.0110 0.14 Qq | | | |
1+20 0.0119 0.14 Qq | | | |
1+25 0.0129 0.14 Qq | | | |
1+30 0.0138 0.13 Qq | | | |
1+35 0.0147 0.13 Q | | | |
1+40 0.0156 0.13 Qq | | | |
1+45 0.0165 0.13 Qq | | | |
1+50 0.0175 0.14 Qq | | | |
1+55 0.0185 0.15 Q | | | |
2+ 0 0.0196 0.16 Q | | | |
2+ 5 0.0207 0.17 Qq | | | |
2+10 0.0219 0.17 Qq | | | |
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8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ 0
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
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.3956
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.5327
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.6874
.7259

VUTUVTUVTUVTUVTUVTAR R RUVTUVIONWOOONNOOVTULUARMRDRDRNWWNRRPROORRFRFRFEFREPREPRPRPRPREPREPREPREPROOOORRFRFPREPREPRPRPRPROOOOOOOOOODOOOO

<<<K<K<K<K<K<LKK<L

[eYeyoYoleohol

o0



14+45
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15+ 0
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16+ 0
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
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17+ 0
17+ 5
17+10
17+15
17+20
17+25
17+30
17+35
17+40
17+45
17+50
17+55
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.7646
.8034
.8414
.8789
.9161
.9523
.9878
.0228
.0569
.0900
.1220
.1502
.1749
.1984
.2212
.2436
.2643
.2784
.2868
.2928
.2975
.3012
.3042
.3066
.3086
.3102
.3117
.3129
.3141
.3153
.3166
.3180
.3194
.3208
.3223
.3238
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.3267
.3281
.3294
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.3331
.3344
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.3368
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.3410
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.3501
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21+ 0 2.3635 0.10 Q | | |
21+ 5 2.3642 0.10 Q | | |
21+10 2.3649 0.11 Qq | | |
21+15 2.3658 0.12 Q | | |
21+20 2.3666 0.12 Q | | |
21+25 2.3674 0.11 Qq | | |
21+30 2.3680 0.10 Q | | |
21+35 2.3687 0.10 Q | | |
21+40 2.3695 0.11 Qq | | |
21+45 2.3703 0.12 Q | | |
21+50 2.3711 0.12 Q | | |
21+55 2.3719 0.11 Q | | |
22+ 0 2.3726 0.10 Q | | |
22+ 5 2.3732 0.10 Q | | |
22+10 2.3740 0.11 Q | | |
22+15 2.3748 0.12 Q | | |
22420 2.3756 0.12 Q | | |
22425 2.3764 0.11 Q | | |
22430 2.3771 0.10 Q | | |
22+35 2.3777 0.09 Q | | |
22+40 2.3784 0.09 Q | | |
22+45 2.3790 0.09 Qq | | |
22450 2.3796 0.09 Qq | | |
22+55 2.3802 0.09 Qq | | |
23+ 0 2.3808 0.09 Q | | |
23+ 5 2.3814 0.09 Q | | |
23+10 2.3821 0.09 Q | | |
23+15 2.3827 0.09 Q | | |
23+20 2.3833 0.09 Q | | |
23+25 2.3839 0.09 Q | | |
23+30 2.3845 0.09 Q | | |
23+35 2.3851 0.09 Q | | |
23+40 2.3857 0.09 Q | | |
23+45 2.3863 0.09 Q | | |
23+50 2.3869 0.09 Q | | |
23+55 2.3875 0.09 Q | | |
24+ 0 2.3881 0.09 Q | | |
24+ 5 2.3886 0.08 Q | | |
24+10 2.3890 0.05 Q | | |
24+15 2.3892 0.03 Q | | |
24+20 2.3893 0.02 Q | | |
24+25 2.3894 0.01 Q | | |
24+30 2.3895 0.01 Q | | |
24+35 2.3896 0.01 Q | | |
24+40 2.3896 0.01 Q | | |
24+45 2.3896 0.00 Q | | |
24450 2.3897 0.00 Q | | |
24+55 2.3897 0.00 Qq | | |
25+ 0 2.3897 0.00 Q | | |
25+ 5 2.3897 0.00 Q | | |

2 0. Q | | |



Proposed Unit Hydrograph
2-year, 24-hour Storm Event



Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Vversion 8.1
Study date 11/17/22 File: ONSITEPROPWEST242.out

T s 1 B L o B s

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 4010

English (in-1b) Input Units Used
English Rainfall Dpata (Inches) Input values Used

English Units used in output format

21-0235 - PERRIS AIRPORT LOGISTICS CENTER
ONSITE UNIT HYDROGRAPH ANALYSIS

PROPOSED CONDITION, 2-YEAR

FN: ONSITEPROPWEST, ABE, 2022-11-17

Drainage Area = 60.20(Ac.) = 0.094 sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 60.20(Ac.) =
Length along Tongest watercourse = 2740.00(Ft.)

Length along Tongest watercourse measured to centroid = 1139.00(Ft.)
Length along Tongest watercourse = 0.519 mi.

Length along Tongest watercourse measured to centroid =
Difference in elevation 16.00(Ft.)
Slope along watercourse 30.8321 Ft./mi.

ol

Average Manning's 'N' = 0.015

Lag time = 0.082 Hr.

Lag time = 4.90 Min.

25% of lag time = 1.22 Min.

40% of lag time = 1.96 Min.

Unit time = 5.00 Min.

puration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFs)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] weighting[1*2]
60.20 1.80 108.36

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] weighting[1*2]
60.20 5.00 301.00

STORM EVENT (YEAR) = 2.00

Area Averaged 2-Year Rainfall = 1.800(INn)

Area Averaged 100-Year Rainfall = 5.000(INn)

Point rain (area averaged) = 1.800(In)

Areal adjustment factor = 99.99 %

Adjusted average point rain = 1.800(1In)

Sub-Area Data:

Area(Ac.) Runoff Index  Impervious %
60.200 69.00 0.900

Total Area Entered = 60.20(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area%

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (pec.)

0.216 ™mi.

F
(In/Hr)

0.094 sq. Mi.



69.0 69.0 0.373 0.900 0.071 1.000 0.071
sum (F) = 0.071

Area averaged mean soil loss (F) (In/Hr) = 0.071

Minimum soil loss rate ((In/Hr)) = 0.035

(for 24 hour storm duration)

Soil Tow loss rate (decimal) = 0.200

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

Chrs) Graph % (CFs)
1 0.083 102.048 19.829 12.030
2 0.167 204.096 48.543 29.451
3 0.250 306.144 15.333 9.303
4 0.333 408.192 6.955 4.220
5 0.417 510.240 3.895 2.363
6 0.500 612.288 2.514 1.525
7 0.583 714.336 1.536 0.932
8 0.667 816.384 1.395 0.846
Sum = 100.000 Sum= 60.670

The following loss rate calculations reflect use of the minimum calculated Toss
rate subtracted from the Storm Rain to produce the maximum Effective Rain value

unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 0.07 0.014 ( 0.126) 0.003 0.012
2  0.17 0.07 0.014 ( 0.125) 0.003 0.012
3 0.25 0.07 0.014 ( 0.125) 0.003 0.012
4 0.33 0.10 0.022 ( 0.124) 0.004 0.017
5 0.42 0.10 0.022 ( 0.124) 0.004 0.017
6 0.50 0.10 0.022 ( 0.123) 0.004 0.017
7 0.58 0.10 0.022 ( 0.123) 0.004 0.017
8 0.67 0.10 0.022 ( 0.122) 0.004 0.017
9 0.75 0.10 0.022 ( 0.122) 0.004 0.017
10 0.83 0.13 0.029 ( 0.121D) 0.006 0.023
11  0.92 0.13 0.029 ( 0.121D) 0.006 0.023
12 1.00 0.13 0.029 ( 0.120) 0.006 0.023
13 1.08 0.10 0.022 ( 0.120) 0.004 0.017
14 1.17 0.10 0.022 ( 0.119 0.004 0.017
15  1.25 0.10 0.022 ( 0.119 0.004 0.017
16 1.33 0.10 0.022 ( 0.118) 0.004 0.017
17 1.42 0.10 0.022 ( 0.118) 0.004 0.017
18 1.50 0.10 0.022 ( 0.117) 0.004 0.017
19 1.58 0.10 0.022 ( 0.117) 0.004 0.017
20 1.67 0.10 0.022 ( 0.117) 0.004 0.017
21 1.75 0.10 0.022 ( 0.116) 0.004 0.017
22 1.83 0.13 0.029 ( 0.116) 0.006 0.023
23 1.92 0.13 0.029 ( 0.115) 0.006 0.023
24 2.00 0.13 0.029 ( 0.115) 0.006 0.023
25 2.08 0.13 0.029 ( 0.114) 0.006 0.023
26 2.17 0.13 0.029 ( 0.114) 0.006 0.023
27  2.25 0.13 0.029 ( 0.113) 0.006 0.023
28 2.33 0.13 0.029 ( 0.113) 0.006 0.023
29  2.42 0.13 0.029 ( 0.112) 0.006 0.023
30 2.50 0.13 0.029 ( 0.112) 0.006 0.023
31 2.58 0.17 0.036 ( 0.11D 0.007 0.029
32 2.67 0.17 0.036 ( 0.11D 0.007 0.029
33 2.75 0.17 0.036 ( 0.110) 0.007 0.029
34 2.83 0.17 0.036 ( 0.110) 0.007 0.029
35 2.92 0.17 0.036 ( 0.110) 0.007 0.029
36  3.00 0.17 0.036 ( 0.109 0.007 0.029
37 3.08 0.17 0.036 ( 0.109 0.007 0.029
38 3.17 0.17 0.036 ( 0.108) 0.007 0.029
39 3.25 0.17 0.036 ( 0.108) 0.007 0.029
40 3.33 0.17 0.036 ( 0.107) 0.007 0.029
41  3.42 0.17 0.036 ( 0.107) 0.007 0.029
42 3.50 0.17 0.036 ( 0.106) 0.007 0.029
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268
269
270
271
272
273
274
275
276
277
278
279
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282
283
284
285
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22.33 0.07
22.42 0.07
22.50 0.07
22.58 0.07
22.67 0.07
22.75 0.07
22.83 0.07
22.92 0.07
23.00 0.07
23.08 0.07
23.17 0.07
23.25 0.07
23.33 0.07
23.42 0.07
23.50 0.07
23.58 0.07
23.67 0.07
23.75 0.07
23.83 0.07
23.92 0.07
24.00 0.07
sum = 100.0

Flood volume = Effective rainfall

60.2(Ac.)/[(In)/(Ft.)] =

times area

Total soil Toss
Total soil Toss
Total rainfall
Flood volume =
Total soil loss =
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.014
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.014
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.014
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0.36(1In)
1.806(Ac.Ft)

1.80(In)
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.035)
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.035)
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314640.4 Cubic Feet

78660.1 Cubic Feet

[efololololololololololololololololololoNe]

1.44(In)

.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003

sum =

[efololololololololololololololololololoNe]

17.3

7.2(AC.Ft)
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.012
.012
.012
.012
.012
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24 - HOUR
Runoff

STORM

Hydrograph

0+ 5 0.0010
0+10 0.0042
0+15 0.0083
0+20 0.0131
0+25 0.0193
0+30 0.0260
0+35 0.0329
0+40 0.0400
0+45 0.0472
0+50 0.0549
0+55 0.0637
1+ 0 0.0730
1+ 5 0.0819
1+10 0.0897
1+15 0.0973
1+20 0.1047
1+25 0.1121
1+30 0.1194
1+35 0.1266
1+40 0.1338
1+45 0.1411
1+50 0.1488
1+55 0.1576
2+ 0 0.1669
2+ 5 0.1763
2+10 0.1858
2+15 0.1953
2+20 0.2049
2+25 0.2146
2+30 0.2242
2+35 0.2343
2+40 0.2456
2+45 0.2572
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2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4+25
4+30
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40
5+45
5+50
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7+20
7425
7+30
7+35
7+40
7+45
7450
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
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.2690
.2809
.2929
.3049
.3170
.3290
.3410
.3531
.3651
.3771
.3892
.4012
.4137
.4274
.4415
.4557
.4700
.4844
.4993
.5154
.5318
.5485
.5652
.5820
.5993
.6178
.6366
.6547
.6706
.6857
.7011
L7174
.7340
.7512
.7696
.7884
.8074
.8265
.8457
.8654
.8863
.9076
.9290
.9506
.9722
.9943
.0176
.0413
.0651
.0891
L1131
.1371
.1612
.1853
.2098
.2355
.2616
.2884
.3164
.3448
.3739
.4043
.4352
.4672
.5016
.5369
.5725
.6084
.6443
.6809
.7186
.7568
.7955
.8356
.8760
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9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ O
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+10
15+15
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.9177
.9618
.0067
.0524
.0995
.1471
.1955
.2452
.2953
.3460
.3981
.4506
.5000
.5413
.5801
.6178
.6548
.6914
.7301
.7745
.8207
.8677
.9152
.9630
.0105
.0570
.1032
.1491
.1950
.2408
.2857
.3281
.3698
.4117
.4545
.4976
.5441
.5989
.6562
.7153
.7762
.8379
.9010
.9668
.0334
.1008
.1696
.2389
.3108
.3887
.4685
.5492
.6304
.7120
.7884
.8521
.9118
.9697
.0265
.0827
.1403
.2023
.2657
.3294
.3922
.4549
.5176
.5803
.6430
.7052
.7661
.8267
. 8866
.9453
.0036
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21435 7.0622 0.80 |qQ | | |
21+40 7.0688 0.96 |Q | | |
21+45 7.0757 1.00 | qQ | | |
21450 7.0823 0.95 |qQ | | |
21455 7.0877 0.79 |qQ | | |
22+ 0 7.0928 0.75 |qQ | | |
22+ 5 7.0983 0.80 |qQ | | |
22410 7.1049 0.96 |Q | | |
22415 7.1118 1.00 | qQ | | |
22420 7.1184 0.95 |Q | | |
22425 7.1238 0.79 |Q | | |
22430 7.1290 0.75 |Q | | |
22435 7.1340 0.73 |Q | | |
22+40 7.1389 0.72 |Q | | |
22+45 7.1438 0.71 |Q | | |
22450 7.1486 0.70 |Q | | |
22455 7.1535 0.70 |Q | | |
23+ 0 7.1583 0.70 |Q | | |
23+ 5 7.1631 0.70 |Q | | |
23+10 7.1679 0.70 |Q | | |
23+15 7.1727 0.70 |Q | | |
23420 7.1775 0.70 |Q | | |
23425 7.1824 0.70 |Q | | |
23430 7.1872 0.70 |Q | | |
23+35 7.1920 0.70 |Q | | |
23+40 7.1968 0.70 |Q | | |
23+45 7.2016 0.70 |Q | | |
23450 7.2064 0.70 |qQ | | |
23455 7.2112 0.70 |qQ | | |
24+ 0 7.2161 0.70 |qQ | | |
24+ 5 7.2199 0.56 |Q | | |
24+10 7.2214 0.22 Q | | |
24+15 7.2222 0.11 Q | | |
24420 7.2227 0.07 Q | | |
24425 7.2229 0.04 Q | | |
24430 7.2231 0.02 Q | | |
24435 7.2232 0.01 Qq | | |



Basin Routing
2-year, 24-hour Storm Event



BASIN ROUTING RESULTS

Existing Post | Mitigated || Ponding | _\Vate"

Surface | Drawdown

Peak Peak Peak Depth Elev Time* (hrs)
(cfs) (cfs) (cfs) (ft) () )
2-YEAR 1-HOUR 0.00 0.00 1408.7
2-YEAR 3-HOUR 0.00 0.00 1408.7
2-YEAR 6-HOUR 0.00 0.00 1408.7

2-YEAR 24-HOUR 8.40 11.84 7.88 1.0 1409.7 3.9

* Drawdown time considered from the end of storm to 0.1’ of basin depth. (48hr minimum per airport)



Basin Stage-Storage-Outflow Table
21-0235 Perris Airport Logistics Center - Site 1 - West Building off Goetz
Bioretention Basin (BMP-W)

Basin Information: Bio-Retenion Basin 2-Year 24 Hour Orifice | Q,,; Pump 100-year Basin Outlet
Vbmp:| 54,015 |[CF Q 2-YR 24-HR 7.223 Peak Q-100-YR 152.41
1.240 |AC-FT Opening (IN) 4.25 Number of Grates 2
Bottom Elevation:| 1408.7 |[FT Opening (FT) 0.354 Length (FT) 14.5
Bottom Length: 480 FT AREA (SF) 0.099 C 3
Bottom Width: 140 FT # of Orifices 5 % Clogging 25
Bottom Area:| 44,800 |[SF Total Area (SF) 0.493
Bottom Slope: 0 % G (FT/s”2) 32.2
Side Slope: 4 1 Cd 0.66
Invert H (FT) 1403.3 Top of Grates 1409.7
evatio Dep orage Q Q Q Qto
1.00 1,408.70 0.00 0.000 5.223 0.000 0.000 0.00 0.000 0.000
2.00 1,409.00 0.30 0.329 5.523 6.131 0.000 0.00 0.000 6.131
3.00 1,409.70 1.00 1.133 6.223 6.508 0.000 0.00 0.000 6.508
4.00 1,410.00 1.30 1.494 6.523 6.663 4.000 0.30 5.361 16.024
5.00 1,411.00 2.30 2.767 7.523 7.156 4.000 1.30 48.358 59.513
6.00 1,412.00 3.30 4.151 8.523 7.617 4.000 2.30 113.800 125.417
7.00 1,413.00 4.30 5.649 9.523 8.051 4.000 3.30 195.579 207.630
8.00 1,414.00 5.30 7.265 10.523 8.463 4.000 4.30 290.906 303.369

*The water quality volume is considered to be dead storage and it is not included in this analysis.
**Q determined using orifice equation, Q=CA(2gh)"0.5

***Q determined using weir equation, Q=CL(h)"3/2

AL B ERT A.

WEBB

ASSOCIATES



FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005

Study date: 03/29/23

21-0235 PERRIS AIRPORT LOGISTICS CENTER - WEST
BASIN ROUTING CALCULATIONS

2-YEAR, 24-HOUR STORM EVENT

FN: BMPW.OUT ABE 2023-03-29

* HYDROGRAPH INFORMATION *

From study/f11e name: 0NSITEPROPWEST242 rte

B e de e ed R AR HYDROGRAPH DATA® % % s e
Number of intervals = 295
Time interval = 5.0 (Min.)
Maximum/Peak flow rate = 11.835 (CFS)
Total volume = 7.223 (Ac.Ft)

Status of hydrographs being held in storage

R RORROROROROROROTORO

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5

Peak (CFS) 0.000 0.000 0.000

vol (Ac.Ft) 0.000 0.000 0.000

0.000

0.000
0.000

R s s o

Process from Point/Station 101.000 to Point/Station 102.000
#%%% RETARDING BASIN ROUTING **%*
User entry of depth-outflow-storage data
Total number of inflow hydrograph intervals = 295
Hydrograph time unit = 5.000 (Min.)
Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)
Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)
Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage outflow (s-0*dt/2) (s+0*dt/2)
(Ft.) (Ac.Ft) (CFs) (AcC.Ft) (AcC.Ft)
0.000 0.000 0.000 0.000 0.000
0.300 0.329 6.131 0.308 0.350
1.000 1.133 6.508 1.111 1.155
1.300 1.494 16.024 1.439 1.549
2.300 2.767 59.513 2.562 2.972
3.300 4.151 125.417 3.719 4.583
4.300 5.649 207.630 4.934 6.364
5.300 7.265 303.369 6.220 8.310
Hydrograph Detention Basin Routing
Graph values: 'I'= unit inflow; 'O'=outflow at time shown
Time Inflow oOutflow Storage Depth
(Hours) (CFS) (CFs) (Ac.Ft) .0 3.0 5.92 8.88 11.84 (Ft.)
0.083 0.14 0.01 0.000 o | | | | 0.00
0.167 0.48 0.04 0.002 oI | | | | 0.00
0.250 0.59 0.10 0.006 oI | | | | 0.01
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.423
.438
.456
.474
.494
.516
.539
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12.833 9.79 6.24 0.563 | | (0] | | 0.50
12.917 9.99 6.25 0.588 | | (o] | | 0.53
13.000 10.06 6.26 0.614 | | (o] | | 0.55
13.083 10.44 6.28 0.641 | | (0] | | 0.57
13.167 11.31 6.29 0.673 | | |o | | 0.60
13.250 11.59 6.31 0.708 | | |o | I 0.63
13.333 11.72 6.33 0.745 | | |o | I 0.66
13.417 11.79 6.34 0.783 | | |o | I 0.69
13.500 11.84 6.36 0.820 | | |o | I 0.73
13.583 11.10 6.38 0.855 | | |o | | 0.76
13.667 9.26 6.39 0.881 | | |o | | 0.78
13.750 8.67 6.40 0.899 | | |o I | 0.80
13.833 8.40 6.41 0.914 | | o I | | 0.81
13.917 8.25 6.41 0.927 | | o I | | 0.82
14.000 8.15 6.42 0.939 | | |o I | | 0.83
14.083 8.37 6.42 0.952 | | |o I | | 0.84
14.167 9.00 6.43 0.968 | | |o I | 0.86
14.250 9.21 6.44 0.986 | | |o I | 0.87
14.333 9.24 6.45 1.005 | | |o I | 0.89
14.417 9.12 6.46 1.024 | | |o I | 0.90
14.500 9.11 6.47 1.042 | | o I | 0.92
14.583 9.10 6.47 1.060 | | |o I | 0.94
14.667 9.11 6.48 1.078 | | |o I | 0.95
14.750 9.10 6.49 1.096 | | |o I | 0.97
14.833 9.03 6.50 1.114 | | |o I | 0.98
14.917 8.85 6.51 1.131 | | o I | 1.00
15.000 8.80 6.84 1.146 | | | o I | 1.01
15.083 8.70 7.16 1.158 | | | o I | 1.02
15.167 8.52 7.40 1.167 | | | o I | 1.03
15.250 8.46 7.58 1.174 | | | oI | | 1.03
15.333 8.36 7.72 1.179 | | | oI | | 1.04
15.417 8.17 7.81 1.182 | | | oI | | 1.04
15.500 .11 Z.87 1.184 | | | o | | 1.04
15.583 7.80 7.88 1.185 | | | o | | 1.04
15.667 7.10 7.81 1.182 [ [ T0 | [ 1.04
15.750 6.88 7.67 1.177 | | | T o | | 1.04
15.833 6.78 7.53 1.172 | | | T o | | 1.03
15.917 6.72 7.40 1.167 | | | T o | | 1.03
16.000 6.68 7.29 1.162 | | | IO | | 1.02
16.083 5.62 7.10 1.155 | | I| o | | 1.02
16.167 3.06 6.64 1.138 | I |o | | 1.00
16.250 2.25 6.50 1.111 | I | |o | | 0.98
16.333 1.89 6.48 1.081 | I | |o | | 0.95
16.417 1.68 6.47 1.048 | I | |o | | 0.93
16.500 1.55 6.45 1.015 | I | |o | | 0.90
16.583 1.40 6.44 0.981 | 1 | |o | | 0.87
16.667 1.16 6.42 0.945 | I | |o | | 0.84
16.750 1.11 6.40 0.909 | I | |o | | 0.80
16.833 1.08 6.39 0.872 | 1 | o | | 0.77
16.917 1.07 6.37 0.836 | 1 | o | | 0.74
17.000 1.06 6.35 0.799 | 1 | o | | 0.71
17.083 1.19 6.33 0.763 | I | |o | | 0.68
17.167 1.53 6.32 0.729 | I | |o | | 0.65
17.250 1.63 6.30 0.697 | I | |o | | 0.62
17.333 1.68 6.29 0.665 | I | |o | | 0.59
17.417 1.71 6.27 0.633 | I | 0 | | 0.56
17.500 1.73 6.26 0.602 | I | (0] | | 0.54
17.583 1.74 6.24 0.571 | I | 0] | | 0.51
17.667 1.75 6.23 0.540 | I | (0] | | 0.48
17.750 1.75 6.22 0.509 | I | (0] | | 0.46
17.833 1.68 6.20 0.478 | I | (0] | | 0.43
17.917 1.51 6.19 0.446 | I | (0] | | 0.40
18.000 1.46 6.17 0.414 | 1 | 0] | | 0.37
18.083 1.43 6.16 0.381 | I | (o] | | 0.35
18.167 1.42 6.14 0.349 | I | 0 | | 0.32
18.250 1.41 5.91 0.317 | 1 | o| | | 0.29
18.333 1.40 5.37 0.288 | I | o | | | 0.26
18.417 1.40 4.89 0.262 | I | o | | | 0.24
18.500 1.40 4.47 0.240 | I | 0 | | | 0.22
18.583 1.33 4.09 0.220 | I | o | | | 0.20
18.667 1.16 3.75 0.201 | I | o | | | 0.18
18.750 1.11 3.43 0.184 | 1 |0 | | | 0.17
18.833 1.01 3.15 0.169 | 1 (0] | | | 0.15
18.917 0.83 2.88 0.154 | 1 o| | | | 0.14
19.000 0.77 2.63 0.141 | 1 ol | | | 0.13



19.083 0.81 2.41 0.129 | 1 o | | | | 0.12
19.167 0.96 2.22 0.119 | T o | | | | 0.11
19.250 1.00 2.07 0.111 | I o | | | | 0.10
19.355 1.09 1.95 0.105 [ I 0O | [ | [ 0.10
19.417 1.27 1.86 0.100 | 1T 0 | | | | 0.09
19.500 1.33 1.79 0.096 | 1O | | | | 0.09
19.583 1.29 1.73 0.093 | 10 | | | | 0.08
19.667 1.14 1.67 0.090 | 1O | | | | 0.08
19.750 1.10 1.60 0.086 | T 0O | | | | 0.08
19.833 1.01 1.54 0.082 | 10 | | | | 0.08
19.917 0.83 1.46 0.078 | 10 | | | | 0.07
20.000 0.77 1.38 0.074 | 10 | | | | 0.07
20.083 0.81 1.31 0.070 | 10 | | | | 0.06
20.167 0.96 1.26 0.068 | 10 | | | | 0.06
20.250 1.00 1.22 0.066 | IO | | | | 0.06
20.333 1.02 1.20 0.064 | 10 | | | | 0.06
20.417 1.03 1.18 0.063 | 10 | | | | 0.06
20.500 1.04 1.16 0.062 | 10 | | | | 0.06
20.583 1.04 1.15 0.062 | 10 | | | | 0.06
20.667 1.05 1.13 0.061 | 10 | | | | 0.06
20.750 1.05 1.12 0.060 | 1O | | | | 0.05
20.833 0.98 1.11 0.060 | 1O | | | | 0.05
20.917 0.81 1.08 0.058 | o | | | | 0.05
21.000 0.76 1.05 0.056 | o | | | | 0.05
21.083 0.80 1.02 0.055 | o | | | | 0.05
21.167 0.96 1.00 0.054 | o | | | | 0.05
21.250 1.00 1.00 0.053 | o | | | | 0.05
21.333 0.95 0.99 0.053 | o | | | | 0.05
21.417 0.79 0.98 0.053 | o | | | | 0.05
21.500 0.75 0.95 0.051 | o | | | | 0.05
21.583 0.80 0.93 0.050 | o | | | | 0.05
21.667 0.96 0.93 0.050 | o | | | | 0.05
21.750 1.00 0.93 0.050 | o | | | | 0.05
21.833 0.95 0.94 0.050 | o | | | | 0.05
21.917 0.79 0.93 0.050 | o | | | | 0.05
22.000 0.75 0.91 0.049 | o | | | | 0.04
22.083 0.80 0.89 0.048 | o | | | | 0.04
22.167 0.96 0.89 0.048 | o | | | | 0.04
22.250 1.00 0.90 0.048 | o | | | | 0.04
22.333 0.95 0.91 0.049 | o | | | | 0.04
22.417 0.79 0.91 0.049 | o | | | | 0.04
22.500 0.75 0.89 0.048 | o | | | | 0.04
22.583 0.73 0.87 0.047 |10 | | | | 0.04
22.667 0.72 0.85 0.046 |10 | | | | 0.04
22.750 0.71 0.84 0.045 |10 | | | | 0.04
22.833 0.70 0.82 0.044 |10 | | | | 0.04
22.917 0.70 0.81 0.043 |10 | | | | 0.04
23.000 0.70 0.79 0.043 |10 | | | | 0.04
23.083 0.70 0.78 0.042 |10 | | | | 0.04
23.167 0.70 0.77 0.041 |10 | | | | 0.04
23.250 0.70 0.76 0.041 |10 | | | | 0.04
23.333 0.70 0.76 0.041 |10 | | | | 0.04
23.417 0.70 0.75 0.040 |10 | | | | 0.04
23.500 0.70 0.74 0.040 |10 | | | | 0.04
23.583 0.70 0.74 0.040 |o | | | | 0.04
23.667 0.70 0.73 0.039 |o | | | | 0.04
23.750 0.70 0.73 0.039 |o | | | | 0.04
23.833 0.70 0.73 0.039 |o | | | | 0.04
23.917 0.70 0.72 0.039 |o | | | | 0.04
24.000 0.70 0.72 0.039 |o | | | | 0.04
24.083 0.56 0.71 0.038 |o | | | | 0.03
24.167 0.22 0.67 0.036 1I0 | | | | 0.03
24.250 0.11 0.61 0.033 10 | | | | 0.03
24.333 0.07 0.55 0.029 10 | | | | 0.03
24.417 0.04 0.49 0.026 10 | | | | 0.02
24.500 0.02 0.43 0.023 10 | | | | 0.02
24.583 0.01 0.38 0.020 10 | | | | 0.02
24.667 0.00 0.34 0.018 o | | | | 0.02
24.750 0.00 0.30 0.016 o | | | | 0.01
24.833 0.00 0.26 0.014 o | | | | 0.01
24.917 0.00 0.23 0.012 o | | | | 0.01
25.000 0.00 0.20 0.011 o | | | | 0.01
25.083 0.00 0.18 0.009 o | | | | 0.01
25.167 0.00 0.16 0.008 o | | | | 0.01
25.250 0.00 0.14 0.007 o | | | | 0.01



.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500

0.00 0.12 0.006 o | |
0.00 0.11 0.006 o | |
0.00 0.09 0.005 o | |
0.00 0.08 0.004 o | |
0.00 0.07 0.004 o | |
0.00 0.06 0.003 o | |
0.00 0.06 0.003 o | |
0.00 0.05 0.003 o | |
0.00 0.04 0.002 o | |
0.00 0.04 0.002 o | |
0.00 0.03 0.002 o | |
0.00 0.03 0.002 o | |
0.00 0.03 0.001 o | |
0.00 0.02 0.001 o | |
0.00 0.02 0.001 o | |
'%**********************HYDROGRAPH DATA*************A

Number of intervals = 318
5.0 (Min.)
Maximum/Peak flow rate =
7.222 (Ac.Ft)
Status of hydrographs being held in storage
Stream 1 Stream 2 Stream 3 Stream 4 Stream 5

Time interval =
Total volume =

Peak (CFS) 0.000
vol (Ac.Ft 0.00
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Appendix 8: Source Control

Pollutant Sources/Source Control Checklist

*To be provided during final engineering
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Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms

*To be provided during final engineering
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Appendix 10: Educational Materials

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information

*To be provided during final engineering
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