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Irwindale, Los Angeles County, CA, 91706
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Department of Public Health (19-AA)
35050 Commerce Dr, Baldwin Park, CA 91706

Los Angeles

IBY IDEFO

15801 W First Street Irwindale CA 91706-6202
(714) 334-7040
TBD

IBY Property Owner, LLC
711 Broadway, Floor 6 San Antonio X 78215-2223
(909) 607-4366 (909) 621-8542

Section 17388.3

Clean dirt, Brick, Rock, Asphaltic Material(fully cured), Concrete, other Inert Materials
8,700,000 cubic yards
50,000 yds/mo [ O 420,000 1 (|
Mon-Sat; 6 a.m. to 5 p.m. 70 acres
IBY Inert Debris Engineered Fill Operation is located in a former quarry. "Operator XXX"
will manage the import, inspection, processing, placement and compaction of the inert engineered fill.
The operation will be governed by RWQCB, a California Certified Geotechnical Engineer, and a California Certified Geologist.

The site is located in Los Angeles County.
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NOTES

1. REMEDIAL EXCAVATIONS ALONG THE NORTHERN AND SOUTHERN EXCAVATION
BOUNDARIES SHALL COMMENCE IN NATIVE SOILS AT THE TOP OF THE ORIGINAL PIT
EXCAVATION WALLS AND PROCEED AT A 1:1 (HORIZONTAL TO VERTICAL) SLOPE TO THE
DEPTH OF REMOVAL AND REPLACEMENT. REMEDIAL EXCAVATIONS ALONG THE EASTERN
EXCAVATION BOUNDARY SHALL COMMENCE IN COMPACTED FILL AT THE ZONE A
EXCAVATION LIMITS AND PROCEED AT A 1.5:1 (H:V) SLOPE TO THE DEPTH OF
REMOVAL AND REPLACEMENT.

2. MANY OF THE SIDESLOPES OF THE PIT WERE / ARE MANTLED WITH VARIABLE
THICKNESS OF LOOSE TALUS MATERIALS OR INERT DEBRIS FILL MATERIALS. DURING
REMEDIAL EXCAVATION AND PRIOR TO FILL PLACEMENT, THESE MATERIALS SHALL BE
REMOVED TO EXPOSE COMPETENT NATIVE SOILS

5. THE UPPER 3 FEET OF THE EXPOSED SUBGRADE AT THE BOTTOM OF THE REMEDIAL
REMOVAL EXCAVATION SHALL BE COMPACTED TO PROJECT SPECIFICATIONS BY PROOF
ROLLING USING THE SAME PROCEDURE USED FOR CONSTRUCTING MAXIMUM ACHIEVABLE
DENSITY (MAD) PADS AS DEFINED IN APPENDIX A OF THE 2005 CITY OF IRWINDALE
GUIDELINES FOR ABOVE WATER BACKFILLING OF OPEN PIT MINES (ABOVE WATER

BACKFILLING GUIDELINES), I.E. WITH 50 PASSES OF A FULLY LOADED HEAVY SCRAPER,
LOADER OR COMPACTOR.

4. AT THE COMPLETION OF PROOF ROLLING, THE UPPER 3 FEET OF SUBGRADE SHALL BE
TESTED AND COMPACTION VERIFIED BY THE SOILS ENGINEER IN ACCORDANCE WITH THE
PROCEDURES AND FREQUENCIES SPECIFIED IN APPENDIX J OF THE CITY OF IRWINDALE
BUILDING CODE (APPENDIX J) AND THE ABOVE WATER BACKFILLING GUIDELINES, USING
LARGE SIZE RING DENSITY TEST PROCEDURES.

5. THE EXCAVATED DEBRIS FILL FROM THE REMEDIAL GRADING AREAS MAY BE REUSED AS
COMPACTED FILL PROVIDED IT MEETS THE DEFINITION OF INERT DEBRIS ENGINEERED FILL
AS STATED IN APPENDIX J OF THE CITY OF IRWINDALE BUILDING CODE (APPENDIX J),
TITLE 14 SECTION 17388 OF THE CALIFORNIA CODE OF REGULATIONS AND ABOVE
WATER BACKFILLING GUIDELINES, AND IS FREE OF CONTAMINATION, ORGANIC MATERIALS,
TRASH AND OVERSIZE MATERIALS LARGER 12 INCHES IN MAXIMUM DIMENSION.

6. OVERSIZE (PLUS 12—INCH) FRAGMENTS EXCAVATED MAY BE USED IN THE COMPACTED
INERT DEBRIS FILL PROVIDED IT IS CRUSHED TO A MINUS 12—INCH SIZE

/7. ALL COMPACTED FILL SHALL MEET THE MATERIAL AND PLACEMENT REQUIREMENTS
SPECIFIED IN APPENDIX J AND THE ABOVE WATER BACKFILLING GUIDELINES.

8. ALL FILL MATERIALS SHALL BE PROCESSED TO MEET THE MATERIAL SPECIFICATIONS
AND MOISTURE CONTENT PROVIDED IN APPENDIX J AND THE ABOVE WATER BACKFILLING
GUIDELINES, PLACED IN HORIZONTAL LIFTS NOT EXCEEDING A THICKNESS OF 8—INCHES
OR 1.5 TIMES THE MAXIMUM PARTICLE SIZE (WHICHEVER IS LARGER), AND
MECHANICALLY COMPACTED BY MULTIPLE PASSES OF A COMPACTOR IN ORDER TO MEET
THE MINIMUM RELATIVE COMPACTION REQUIREMENTS, SPECIFIED IN APPENDIX J AND THE
ABOVE WATER BACKFILLING GUIDELINES. FILLS PLACED DEEPER THAN 40 FEET FROM
PROPOSED FINAL FINISH GRADES SHALL BE COMPACTED TO A MINIMUM 93 PERCENT
RELATIVE COMPACTION. FILLS PLACED WITHIN THE UPPER 40 FEET BELOW FINAL FINISH
GRADES SHALL BE COMPACTED TO A MINIMUM RELATIVE COMPACTION OF 90 PERCENT.

9. SOIL FILLS CONTAINING NO MORE THAN 30% PARTICLES (BY WEIGHT) GREATER THAN
3/4—INCH IN MAXIMUM SIZE SHALL BE COMPACTED TO THE ASTM D1557 STANDARD.
INERT DEBRIS FILLS AND BLENDED RUBBLE FILLS CONTAINING MORE THAN 30% OF
PARTICLES LARGER THAN 3/4—INCH SIZE SHALL BE COMPACTED TO THE MAXIMUM

ACHIEVABLE DENSITY (MAD) STANDARD AS DEFINED IN THE ABOVE WATER BACKFILLING
GUIDELINES.

10. THE FILL MATERIALS SHALL BE TESTED BY THE SOILS ENGINEER IN ACCORDANCE WITH
THE PROCEDURES AND FREQUENCIES SPECIFIED IN APPENDIX J AND THE ABOVE WATER
BACKFILLING GUIDELINES, USING LARGE SIZE RING DENSITY TEST PROCEDURES WHERE

APPROPRIATE. SEE TABLE ON THIS SHEET FROM ABOVE WATER BACKFILLING GUIDELINES

11. DURING FILL PLACEMENT HORIZONTAL BENCHES SHALL BE CUT INTO EXISTING SLOPES
TO EXPOSE COMPETENT NATIVE MATERIALS OR PROPERLY COMPACTED FILL, AS PER
THE REQUIREMENTS OF THE LA COUNTY GRADING GUIDELINES. PROPER KEYING AND

BENCHING DETAILS ARE PROVIDED IN THE DRAWINGS.

12. ANY EROSION GULLIES EXISTING ON THE ON THE PIT SIDESLOPES SHALL BE REPAIRED
DURING FILL PLACEMENT. THE EROSION GULLIES SHALL BE REPAIRED BY REMOVING
LOOSE MATERIALS AND BENCHING THE COMPACTED FILL LIFTS INTO COMPETENT
MATERIALS.

13. IN ACCORDANCE WITH THE WASTE DISCHARGE REQUIREMENTS (WDRS) ISSUED BY THE
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD, ASPHALT CONCRETE (AC)
DEBRIS MAY NOT BE PLACED BELOW ELEVATION 318 FEET.

14. THE UPPER 15 FEET OF FILL (BELOW PROPOSED FINAL FINISH GRADE) SHALL CONSIST
OF FINER SOILS THAT MEET THE FOLLOWING REQUIREMENTS:

A. FREE OF VEGETATION, ORGANIC MATERIALS, DEBRIS AND CONTAMINATION

B. MAXIMUM PARTICLE SIZE OF 6 INCHES WITH NO MORE THAN 15% LARGER THAN
S INCHES IN SIZE

C. MINIMUM FINES CONTENT OF 12%
D. NON—EXPANSIVE MATERIAL WITH A PLASTICITY INDEX LESS THAN 15%

15.IMPORT FILL SOILS SHALL BE EVALUATED AND APPROVED BY THE SOILS ENGINEER

PRIOR TO IMPORT TO THE SITE

16. A NETWORK OF SETTLEMENT MONUMENTS SHALL BE INSTALLED AS SHOWN ON THE
DRAWINGS AND MONITORED DURING AND FOLLOWING THE REMEDIAL GRADING AS PER

THE ABOVE WATER BACKFILLING GUIDELINES

17. ALL EARTHWORK ACTIVITIES INCLUDING REMOVALS, OVEREXCAVATION, MATERIALS
PROCESSING AND BACKFILL PLACEMENT AND COMPACTION SHALL BE MONITORED BY
THE SOILS ENGINEER. BASED ON EXPOSED SUBSURFACE CONDITIONS ALONG THE
SIDESLOPES AND BOTTOM OF THE EXCAVATION, THE QUALITY OF EXCAVATED
MATERIALS, AND RESULTS OF LARGE SCALE IN SITU DENSITY TESTS, THE GRADING /
EARTHWORK RECOMMENDATIONS MAY BE REVISED, AS APPROPRIATE, BY THE SOILS

ENGINEER.
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Call before you dig.
UNDERGROUND SERVICE ALERT OF SOUTHERN CALIFORNIA

PVC COUPLING

3—INCH DIAM. SCH 40

18" X 18" X §" STEEL PLATE

OUTER PVC CASING x

14" INCH STEEL PIPE AND CASING
(SEE DETAIL)

FUTURE EXTENSION OF 1 3" STEEL

/PIPE AND CASING

HAND COMPACTED FILL ZONE

EXTEND TO TOP OF FILL

KEEP PLUMB

SURCHARGE FILL

18”x31” THIN
WALL KNOCKOUTS.
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REQUIRED.
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5

\ PIPE COUPLING MAX WRENCH TIGHTENING

USE TEFLON TAPE ON THREAD OF UPPER

SETTLEMENT MONUMENT DETAIL
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EXTENSION
MODELNO. | C WEIGHT
RS242406 | 6” | 300 LBS.
RS242412 (12" | 600 LBS.

DROP INLET
MODEL NO. A B *WEIGHT
DI242436 | 36" | 42" | 1900 LBS.
DI242448 | 48” | 54" | 2500 LBS.
*BOX ONLY
FRAME AND GRATE
MODEL NO. RATING D WEIGHT
SG2424—DIP [PEDESTRIAN[1 1/2" 41 LBS.
SG2424-DIT| TRAFFIC 3" [120 LBS.
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(OPTIONAL)
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l FRAME AND GRATE ASSEMBLY AVALIABLE
IN TRAFFIC OR PEDESTRIAN MODELS.

B DESIGN FOR H-20-44 BRIDGE LOADING.

Geotechnical Investigations

12-101

Nu-Way Arrow Pit

Irvindale Partners CONTACT JENSEN PRECAST.

SETTL

EMENT MONUMENT
DETAIL

©

Il ASSEMBLY TO BE PLACED ON A 6" BASE OF CRUSHER RUN
FOR EASE OF INSTALLATION AND EVEN LOAD DISTRIBUTION.

B FOR COMPLETE DESIGN AND PRODUCT INFORMATION,

M ILLUSTRATION IS TYPICAL ONLY OF GENERAL SERIES
CONFIGURATION: FOR SPECIFIC CONFIGURATION,
CALL JENSEN PRECAST.
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DRAIN INLET
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SEE SHEET 2
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protected 100% 162.3 162.3 6.7 cfs
By—Pass
Coarse Screen
4" 1—3/2"
y e x e 62% 143.5 89.0 4.3cfs
flattened expanded
7‘0 P V/ EW Medium Screen
10x10 mesh 56% 143.5 80.4 4.3cfs
stainless steel
Fine screen
FLOW SCHEMATIC 74 x 18 mesh 68% 156.1 106.1 6.3cfs
stainless steel
STORM BOOM
THROAT FLOW RATE TREATED FLOW RATE
Total:4.4 cfs Total: 14.9cfs
— SKIMMER
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BOX MANUFACTURED FROM
MARINE GRADE FIBERGLASS & GEL
COATED FOR UV PROTECTION

S YEAR MANUFACTURERS WARRANTY

ALL FILTER SCREENS ARE STAINLESS STEEL

SUNTREE QUALITY PRODUCTS ARE BUILT FOR EASY CLEANING AND ARE
DESIGNED TO BE PERMANENT INFRASTRUCTURE AND SHOULD

| CONCRETE STRUCTURE |

SIDE VIEW

REMOVE GRATE
INSERT GISB
REINSTALL GRATE

BIO CLEAN ENVIRONMENTAL
P.O. BOX 869, OCEANSIDE,
TEL. 760—433—7640 FAX:76
Email:

PATENTED

EXCLUSIVE CALIFORNIA DISTRIBUTOR:

SERVICE
CA. 92049
0O—a33—3176

info@biocleaonenvironmental.net

SUNTREE TECHNOLOGIES

798 CLEARLAKE RD. SUITE #2
COCOA FL. 32922
TEL. 321—637—7552 FAX 321—637—7554

Darm:
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RIPRAP NOTES:

1. ROCKS FOR GROUTED RIPRAP SHALL BE GOOD QUALITY BROKEN CONCRETE,
AND/OR RIVER RUN ROCK. THE SMALLEST DIMENSIONS SHALL EXCEED
6—INCHES AND THE LARGEST DIMENSION SHALL NOT EXCEED 24-INCHES.
THE LARGEST DIMENSION SHALL NOT EXCEED 4 TIMES THE SMALLEST
DIMENSION.

2. THERE SHALL BE A GROUT BED OF AT LEAST 2-INCHES BENEATH THE
FIRST LAYER OF ROCK. ALL THE VOIDS BETWEEN THE ROCKS SHALL BE
FILLED WITH GROUT. MAXIMUM SPACING BETWEEN ROCKS SHALL BE

@RIP RAP DETAIL
N

TS

PLAN VIEW

SCHEDULE OF QUALITY ASSURANCE ACTIVITIES
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May 1, 2019

Mr. Tony Spinrad

Arcadia Reclamation, Inc.

510 Foothill Boulevard, Suite 206
San Dimas, California 91773
Subject: Proposed Elimination of Structural Setback Zones
Arrow Pit Inert Debris Engineered Fill Operation -
The Park at Live Oak

1220 - 1270 Arrow Highway

Irwindale, California

HDGI Project No. 70917

Dear Mr. Spinrad,

We understand that the elimination of the structural setback zones depicted on the rough grading
plan options by Hall & Foreman dated July 14, 2016 and recommended for approval by the Los
Angeles County Geotechnical Materials Engineering Division (GMED) on July 28, 2016, is
desired.

Project Background

Arcadia Reclamation, Inc. (ARI) took over as the operator of the site in late December 2016, and
HD Geosolutions, Inc. (HDGI) assumed the responsibility as engineer of record for the site at
approximately the same time. As a result of the desire to eliminate the designated structural
setback zones, HDGI reviewed the basis of these setback zones. We found that these setback
zones were originally established by the previous engineer of record, Advanced Engineering
Services (AES), as a result of looser materials identified around the margins of the site that
appeared to have been end-dumped over the perimeter road into the pit. These looser
materials were not originally planned for removal, prompting AES to delineate areas above these
looser materials as structural setback zones not suitable for support of building foundations.

Recommendations for Mitigation of Structural Setback Zones

In order to eliminate the need for the structural setback zones, HDGI recommends that these
materials be removed vertically to a depth of 85 feet below the surrounding street grades, and
laterally into the native materials within that 85-foot depth. As these removals are completed, the
exposed subgrades should be proofrolled to establish a bottom. We recommend that settlement
monuments be placed throughout the ~ previously-designated structural setback
zones at various elevations as engineered fill is placed. This will allow the settlement with
respect to overburden added during fill operations to be evaluated. In this way, elimination of
the structural setback zone can be justified using the combination of, 1) removals, 2) replacement

Jhdgeoinc.com

E! info@

T 818.357.5845

B320 Canoga Avenue, Suite 1500 | Woodland Hills, CA 91367

Arrow Pit Inert Debris Engineered Fill Operation
Proposed Elimination of Structural Setback Zones
HD Geosolutions, Inc.

May 1, 2019
Project No. 70917

of materials within the setback zones with engineered fill, 3) full-time observation and testing of
these operations by HDGI, and 4) evaluation of settlement monument data obtained within these
designated setback zones to evaluate the settlement performance for future development.

Differential Settlement Within Cut/Fill Transitions

The mechanics of differential settlement at sloped, cut/fill transitions are well known to the
geotechnical community. The consequences of differential settlement in such circumstances can
be costly, causing significant damage to structures and utilities. The risk of damage to structures
in such zones increases with the following factors:

Softer, uncontrolled, or poorly-placed fill

Greater differences in fill depth across shorter distances
Higher bearing pressures

Larger conventional footings

During the grading process at this site, we have focused on controlling the first two factors.
Through the use of well-installed and monitored settlement monuments at this site, we have
gained a good understanding of the settlement characteristics of the blended rubble fill that is
being placed by the operator, the fill previously placed by others, and the native alluvium.

Based on the empirical information gathered using direct measurement of settlement responses,
it is our professional opinion that the blended rubble fill placed under our observation performs
similar to or better than the native alluvium. The stiff response of the blended rubble fill reduces
potential differential settlement.

A generally accepted technique for addressing cut/fill transition zones is presented in the Manual
for Preparation of Geotechnical Reports, published by the County of Los Angeles Geotechnical
and Materials Engineering Division (GMED). In Section 3.5.14 of the GMED manual entitled
Building Pads in Transition Areas, it states that:

All building pads located in cut/fill or bedrock/soil transition areas should be overexcavated
a minimum of 3 feet below the proposed bottom of footings. Structural mitigation may be
permitted in lieu of overexcavation.

In the case of this development, we recommend a horizontal fill blanket at least three footing
widths beneath the proposed building footings at the cut/fill transition zones at the margins of the
site.

May 1, 2019
Project No. 70917

Arrow Pit Inert Debris Engineered Fill Operation
Proposed Elimination of Structural Setback Zones
HD Geosolutions, Inc.

It is our professional opinion that the above-proposed measures will yield subgrades that will
provide proper support for building foundations within the areas currently designated as
structural setback zones.

The professional opinions expressed in this letter have been developed using that degree of care
and skill ordinarily exercised, under similar circumstances, by reputable geotechnical consultants
practicing in this or similar localities at this time. No other warranty, express or implied, is made as
to the professional advice in this letter.

We appreciate the opportunity to be of service. If you have any questions about this report,
please call at your convenience.

Respectfully submitted,
HD GEOSOLUTIONS, INC.

No. 2627
oA —EXP-12-31-20

c: Ms. Joanna Baker, Irwindale Partners, L.P. (electronic copy)
Mr. William Man, P.E., County of Los Angeles GMED (electronic copy, 1 hard copy)
Mr. William Tam, P.E., City of Irwindale (electronic copy, 1 hard copy)
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OBSERVATION TEST METHOD din s
SOIL FILL NOTE 1 BLENDED RUBBLE FILL NOTE 2 PN
OBSERVATION OF SUFFICIENT TO PROVIDE THE BASIS FOR AN OPINION DEBRIS SCREEN
FILLING PROCESS N/A ON CONFORMANCE OF THE FILLING PROCEDURES
WITH THESE GUIDELINES
VISUAL ASSESSMENT
OF FILL MATERIALS ONE PER 5,000 CY, TWO PER
e ey AND VOIDS IN N /A LIFT, OR ONE PER WEEK, -
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FIELD DENSITY ONE PER 1,000 CY | 5\c per 20000 CY. ONE PER GRATE ASSEMBLY DETAIL
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
320 West 4" Street, Suite 200, Los Angeles, California 90013
(213) 576-6600  Fax (213) 576-6640
https://www.waterboards.ca.gov/losangeles/

ORDER NO. R4-2022-0228

TERMINATION OF WASTE DISCHARGE REQUIREMENTS
FOR
IRWINDALE PARTNERS, LP
Arrow Nu-way Reclamation
File No. 01-084

The California Regional Water Quality Control Board, Los Angeles Region (Regional
Water Board), finds:

1.

The Regional Water Board adopted waste discharge requirements (WDRs) Order No.
01-179 on December 13, 2001, for United Rock Products Corporation (URP) for the
discharge of inert solid wastes at the URP Pit No. 1 Inert Landfill (Landfill) at 1220 and
1270 E. Arrow Highway, Irwindale, California. On December 13, 2004, the ownership
of the site was transferred to Irwindale Partners, LP (also known as JH Properties)
and operations of the site were transferred to Waste Management. On December 1,
2014, operations of the site were transferred from Waste Management to Cal Arrow
Enterprises, Inc., and the name of the site was changed to Arrow Nu-Way
Reclamation. Order No. 01-179 was revised by Order No. R4-2016-0332, adopted by
the Regional Water Board on October 13, 2016. Irwindale Partners, LP (owner) and
Cal Arrow Enterprises, Inc. (operator), were collectively referred to as the “Discharger”
in Order No. R4-2016-0332. On October 26, 2016, operations of the Landfill were
transferred from Cal Arrow Enterprises to Arcadia Reclamation Inc.

The Landfill is located at a triangle-shaped former aggregate quarry pit that was mined
for sand and gravel from the 1940’s to the 1990’s. Inert landfill operations are part of the
reclamation of the mining pit that is required under the State Surface Mining and
Reclamation Act of 1975 (SMARA). The Landfill has been operated as an Inert Debris
Engineered Fill Operation (IDEFO) in accordance with Division 7, Chapter 3 of Title
14 of the California Code of Regulations (Title 14). Wastes permitted to be discharged
at the site included native geological materials, uncontaminated concrete, crushed
glass, bricks, ceramics, clay and clay products, rock and clean soil, and fully cured
asphalt.

In accordance with Title 27 of California Code of Regulations (Title 27), Section
20230(b), inert wastes do not need to be discharged at classified units. Adoption of
WDRs for discharges of inert waste is at the discretion of the Regional Water Board
and is not required by the regulations. The purpose of the WDRs was to ensure that
only inert wastes were discharged and the Landfill, while any other type of wastes,
such as municipal solid wastes and hazardous wastes, were excluded from the waste
stream. The Discharger has been in compliance with the WDRs.

July 14, 2022



JH Properties Order No. R4-2022-0228
Arrow Nu-way Reclamation

10.

11.

In a letter dated October 31, 2021, Arcadia Reclamation Inc. informed the Regional
Water Board that landfill operations at the site had been completed. In another letter
dated March 17, 2022, Arcadia Reclamation Inc. requested termination of Order No.
R4-2016-0332, as the permitted discharge of wastes had ceased.

During an inspection of the Landfill on March 8, 2022, Regional Water Board staff
observed that the site had been filled to street level and that the property was ready
for redevelopment.

The Landfill has been monitoring the groundwater quality at the site since 2002 as
required under the WDRs. The analytical data collected do not indicate any impact on
groundwater quality by the Landfill. However, due to the prolonged drought in southern
California, the two downgradient groundwater monitoring wells at the Landfill have
been dry since 2015. As a reference, current groundwater monitoring data at the
adjacent Irwindale Quarry Inert Landfill, which is directly downgradient to the Landfill,
does not indicate pollution of groundwater by landfill operations, either.

WDRs included in Order No. R4-2016-0332 are no longer necessary because the
permitted discharge of wastes at the Landfill has ceased. Because the Landfill has
never received municipal solid waste or other wastes that can produce leachate or
landfill gas, the closed Landfill is no longer a threat to groundwater quality. Long-term
post-closure monitoring and maintenance at the Landfill are therefore not required.

Termination of the WDRs is exempt from the provisions of the California
Environmental Quality Act pursuant to California Code of Regulations, title 14, section
15061, subdivision (b)(3) (common sense exemption) because there is no possibility
that a termination of waste discharge requirements may have a significant effect on
the environment.

The Regional Water Board has notified the Discharger and interested agencies and
persons of its intent to terminate WDRs for this discharge and has provided them with
an opportunity to submit their written views and recommendations.

The Regional Water Board in a public meeting heard and considered all comments
pertaining to the discharge and to the tentative termination of waste discharge
requirements.

Pursuant to CWC section 13320, any aggrieved party may seek review of this Order
by filing a petition with the State Water Resources Control Board (State Water Board).
The petition must be received by the State Water Board, P.O. Box 100, Sacramento,
CA 95812, within 30 days of the date this Order is adopted.



JH Properties Order No. R4-2022-0228
Arrow Nu-way Reclamation

IT IS HEREBY ORDERED that Order No. R4-2016-0332 be terminated, except for
enforcement purposes.

The Executive Officer of the Regional Water Board is authorized, and is hereby directed,
to certify and submit a copy of this Order to the Discharger, and to such individuals and
governmental agencies that request it.

I, Renee Purdy, Executive Officer, do certify that the foregoing is a full, true, and correct
copy of an order adopted by the California Regional Water Quality Control Board, Los
Angeles Region, on July 14, 2022.

Digitally.signed by R

R P u rdy g:ﬁ?lzozzm.ze

15:20:21 -07'00"

Renee Purdy
Executive Officer
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Arcadia Reclamation, Inc.
March 17, 2022

State of California — Regional Water Quality Control Board
Technical Support Unit - Compliance File CI-8316

320 West 4th Street, Suite 200

Los Angeles, California 90013

SUBJECT: Request to Close Waste Discharge Requirements, 1200-1270 East Arrow Highway, Irwindale,
California (RWQCB Order No. R4-2016-0332 — Compliance File No. CI-8316)

The Site owner(s) retained Arcadia Reclamation Inc. (ARI) to operate the referenced Inert Debris Engineered
Fill Operation (IDEFO). ARI successfully implemented the approved plans including the Waste Load
Checking Plans, Operations Plan, Storm Water Pollution Prevention Plan and the Waste Discharge
Requirements (WDRs). Following completion of the placement of IDEFO materials, properly compacted final
cover was placed above the IDEFO materials to near “street grade”. Subsequent to our submission of the
Notice of Completion, RWQCB staff noted the following in their review process:
e “Provision E.11 of the WDRSs requires that “Ninety (90) days prior to cessation of disposal
operations at the Landfill, the Discharger shall submit a technical report to the Regional
Board describing the methods and controls to be used to assure protection of the quality of
receiving waters during final operations and with any proposed subsequent use of the land.
Such methods and controls shall comply with the foregoing technical report and the WDRs.
e “Once such a report is submitted and a formal request to terminated the WDRs are received,
we will proceed with terminating the WDRs at a Board meeting.”

Based on the review comments, we note that our effective date of “cessation of disposal operations” at the
IDEFO is today (i.e. March 17, 2022). We formally request that your office proceed with the preparation of the
WDR closure package and schedule the Board meeting to vote on closure of the WDRs.

I certify, under penalty of law, that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. The information is, to the best of my knowledge and belief, true, accurate
and complete. If you have any questions, please call at your convenience.

Respectfully submitted
Arcadia Reclamation Inc.

Ouaaawz@.

John D. Edwards
Program Manager

Distribution: RWQCB-LA via GeoTracker

P.O. Box 7368 (909) 392-8510
La Verne, California 91750 fax (909) 392-8593
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Arcadia Reclamation, Inc.
October 31, 2021

State of California — Regional Water Quality Control Board
Technical Support Unit - Compliance File CI-8316

320 West 4th Street, Suite 200

Los Angeles, California 90013

SUBJECT: Notice of Completion, 1200-1270 East Arrow Highway, Irwindale, California (RWQCB Order
No. R4-2016-0332 — Compliance File No. CI-8316)

The Site owner(s) retained Arcadia Reclamation Inc. (ARI) to operate the referenced Inert Debris Engineered
Fill Operation (IDEFO). ARI implemented the approved plans including the Waste Load Checking Plans,
Operations Plan, Storm Water Pollution Prevention Plan and the Waste Discharge Requirements (WDRs).
Following completion of the placement of IDEFO materials, properly compacted final cover was placed above
the IDEFO materials to near “street grade”. ARI was released as operator on October 31, 2021.

Please note that finish grading (e.g. landscaping, utility trenches etc.) are being completed by others,
independent of the IDEFO and associated WDRSs. As a result of the completion of the IDEFO, ARI herein
notifies RWQCB-LA that our responsibility for continuing any effort at the site is cancelled, effective with this
notification letter.

If the water table rises to the point where monitoring wells can be sampled, we would, of course, agree to that
effort until such time as the WDRs are rescinded. Anacapa will continue to oversee that issue and upload any
progress to the Geotracker database.

I certify, under penalty of law, that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. The information is, to the best of my knowledge and belief, true, accurate
and complete. If you have any questions, please call at your convenience.

Respectfully submitted
Arcadia Reclamation Inc.

OMDEJ«MKQ

John D. Edwards
Program Manager

Distribution: RWQCB-LA via GeoTracker
JH Properties Inc.
Anacapa Geoservices Inc.
HD Geosolutions Inc.

P.O. Box 7368 (909) 392-8510
La Verne, California 91750 fax (909) 392-8593
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Dist. Office 5.06 County of Los Angeles Department of Public Works Sheet 1 of 1

PCA B335001 Geotechnical and Materials Engineering Division
EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map 82551 Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532001013-017
Geologist Developer/Owner Irwindale Partners LP
Soils Engineer HD Geosolutions Engineer/Arch. RGA, D&D Engineering Inc.
Review of:
Building P.C. No.: For:
Grading P.C. No.: GR1504220003 The Park at Live Oak mass grading (Parcels 1-4 ONLY)
Submittal Received by GMED: 1/27/22

Geologic Report(s) Dated:
Soils Engineering Report(s) Dated: 12/3/21 (Parcels 1-4)
Geotechnical Report(s) Dated:
References:

Action: Based on the above referenced report, rough grading is recommended for approval from a geotechnical standpoint for
for areas within Parcels 1 thru 4 only.

NOTE TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
A. THIS REVIEW ONLY COVERS ROUGH GRADING FOR AREAS WITHIN PARCELS 1 THRU 4 ONLY.
PER THE SOILS ENGINEER:
B. THERE SHALL BE NO SIGNIFICANT EARTHWORK (LESS THAN 10 VERTICAL FEET OVER AN AREA GREATER
THAN 100'X100’) OCCURRING WITHIN 150 FEET OF THE PROPOSED STRUCTURE.
C. SETTLEMENT MONUMENTS WITHIN 200 FEET OF THE PROPOSED BUILDING PERIMETER SHALL BE
SURVEYED WEEKLY FOR AT LEAST 10 WEEKS PRIOR TO POURING ANY FOUNDATIONS.
D. THERE SHALL BE NO DOWNWARD TREND IN SETTLEMENT MONUMENT MOVEMENT, AS DETERMINED BY THE

Prepared by

Geology Section

Date 1/31/2022

Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy Irwindale FGR-6 (Parcels 1-4 Single Building).docx



http://dpw.lacounty.gov/go/gmedsurvey

Dist. Office 5.06 County of Los Angeles Department of Public Works Sheet 1 of 1

PCA B335001 Geotechnical and Materials Engineering Division
EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map 82551 Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532001013-017
Geologist Developer/Owner Irwindale Partners LP
Soils Engineer HD Geosolutions Engineer/Arch. RGA, D&D Engineering Inc.
Review of:
Building P.C. No.: For:
Grading P.C. No.: GR1504220003 The Park at Live Oak mass grading (Buildings 1 and 2 ONLY)
Submittal Received by GMED: 9/6/21

Geologic Report(s) Dated:
Soils Engineering Report(s) Dated: ~9/7/21 (Buildings 1 and 2)
Geotechnical Report(s) Dated:
References:

Action: Based on the above referenced report, rough grading is recommended for approval from a geotechnical standpoint for
for areas within Buildings 1 and 2 only.

NOTE TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
A. THIS REVIEW ONLY COVERS ROUGH GRADING FOR AREAS WITHIN BUILDINGS 1 AND 2 ONLY.
PER THE SOILS ENGINEER:
B. THERE SHALL BE NO SIGNIFICANT EARTHWORK (LESS THAN 10 VERTICAL FEET OVER AN AREA GREATER
THAN 100'X100’) OCCURRING WITHIN 150 FEET OF THE PROPOSED STRUCTURE.
C. SETTLEMENT MONUMENTS WITHIN 200 FEET OF THE PROPOSED BUILDING PERIMETER SHALL BE
SURVEYED WEEKLY FOR AT LEAST 10 WEEKS PRIOR TO POURING ANY FOUNDATIONS.
D. THERE SHALL BE NO DOWNWARD TREND IN SETTLEMENT MONUMENT MOVEMENT, AS DETERMINED BY THE

Geology Section

Date 10/19/2021

Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy Irwindale FGR-5 (Building 2).docx



http://dpw.lacounty.gov/go/gmedsurvey

Dist. Office 5.06 County of Los Angeles Department of Public Works Sheet 1 of 1

PCA B335001 Geotechnical and Materials Engineering Division
EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map 82551 Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532001002,-006
Geologist Developer/Owner Irwindale Partners LP
Soils Engineer HD Geosolutions Engineer/Arch. RGA, D&D Engineering Inc.
Review of:
Grading P.C. No.: GR1504220003 For: The Park at Live Oak — Infiltration Basins Only (Parcels 5-9)
Grading P.C. No.:
Submittal Received by GMED: 7/27/21

Geologic Report(s) Dated:
Soils Engineering Report(s) Dated:  7/26/21, 6/21/21
Geotechnical Report(s) Dated:
References:

Remarks:
GMED has no further comments at this time provided the following conditions are met:

1.  When finalizing drywell plans for grading plan check, Detail C on Sheet 18 of 41 of the precise grading plans, shown as
Figure 3 of HD Geosolutions’ 6/21/21 report, shall be revised to show that the drywell must extend below the engineered
fill into the native alluvium.

2. Infiltration is only allowed at Detention Basins C, D, and E, as shown on HD Geosolutions’ Figure 1 geotechnical map.

3. HD Geosolutions must review, sign, and stamp the final plans that depict the location and details of the drywells and
detention basins. A copy of these signed and stamped plans shall be provided to GMED for our records.

NOTE(S) TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
A. ONLY GENERIC DETENTION BASIN AND DRYWELL PLANS WERE PROVIDED AS PART OF THIS REVIEW
SUBMITTAL.
PER THE SOILS ENGINEER:
B. DETENTION BASINS SHALL BE DESIGNED WITH DRYWELLS THAT ARE CONSTRUCTED INTO NATIVE
ALLUVIUM.
C. PROPOSED DRYWELLS SHALL BE DESIGNED BASED ON AN INFILTRATION RATE OF 5.5 INCHES/HOUR IF
INFILTRATING INTO NATIVE ALLUVIUM BELOW THE ENGINEERED FILL.

D.

Geology Section

Date 8/3/2021

Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy Irwindale GP-2 (Infiltration Basins Only).docx
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Dist. Office 5.06 County of Los Angeles Department of Public Works Sheet 1 of 1

PCA B335001 Geotechnical and Materials Engineering Division
EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map 82551 Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532001013-017
Geologist Developer/Owner Irwindale Partners LP
Soils Engineer HD Geosolutions Engineer/Arch. RGA, D&D Engineering Inc.
Review of:
Building P.C. No.: For:
Grading P.C. No.: GR1504220003 The Park at Live Oak mass grading (Parcels 5-9 ONLY)
Submittal Received by GMED: 5/26/21

Geologic Report(s) Dated:
Soils Engineering Report(s) Dated:  5/25/21 (Parcels 5-9)
Geotechnical Report(s) Dated:
References:

Action: Based on the above referenced report, rough grading is recommended for approval from a geotechnical standpoint for
for Parcels 5-9 only.

NOTE TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
THIS REVIEW ONLY COVERS ROUGH GRADING FOR PARCELS 5-9. ONLY BUILDING 5 IS PROPOSED IN THIS AREA.

Prepared by

Geology Section

Date 7/27/2021

Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy Irwindale FGR-4 (Parcels 5-9).docx
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PCA B335001 Geotechnical and Materials Engineering Division

EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET

Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map Lot(s) Parent Tract 82551
Site Address 1270 Arrow Highway Location Irwindale APN 8532001002,-006
Geologist Developer/Owner Irwindale Partners LP
Soils Engineer HD Geosolutions Engineer/Arch. RGA, D&D Engineering Inc.

Review of:
Grading P.C. No.: GR1504220003 For: The Park at Live Oak — Infiltration Basins Only (Parcels 5-9)

Grading P.C. No.:

Submittal Received by GMED: 6/21/21

Geologic Report(s) Dated:

Soils Engineering Report(s) Dated:  6/21/21

Geotechnical Report(s) Dated:

References:

Remarks:

GMED has no further comments at this time provided the following conditions are met:

1.  When finalizing drywell plans for grading plan check, Detail C on Sheet 18 of 41 of the precise grading plans, shown as
Figure 3 of HD Geosolutions’ 6/21/21 report, shall be revised to show that the drywell must extend below the engineered

fill into the native alluvium.

2. Infiltration is only allowed at Detention Basins C, D, and E, as shown on HD Geosolutions’ Figure 1 geotechnical map.

3. HD Geosolutions must review, sign, and stamp the final plans that depict the location and details of the drywells and
detention basins. A copy of these signed and stamped plans shall be provided to GMED for our records.

NOTE(S) TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:

A. ONLY GENERIC DETENTION BASIN AND DRYWELL PLANS WERE PROVIDED AS PART OF THIS REVIEW

SUBMITTAL.
PER THE SOILS ENGINEER:

B. DETENTION BASINS SHALL BE DESIGNED WITH DRYWELLS THAT ARE CONSTRUCTED INTO NATIVE

ALLUVIUM.

C. PROPOSED DRYWELLS SHALL BE DESIGNED BASED ON AN INFILTRATION RATE OF 0.79 INCHES/HOUR IF

D.

INFILTRATING INTO NATIVE ALLUVIUM BELOW THE ENGINEERED FILL.

Geology Section
Date 6/28/2021

Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey

NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy Irwindale GP-1 (Infiltration Basins Only).docx
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Dist. Office 5.06 County of Los Angeles Department of Public Works Sheet 1 of 2

PCA B335001 Geotechnical and Materials Engineering Division
Telephone: (626) 458-4925 GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532-001-002
Geologist HD Geosolutions Developer/Owner Irwindale Partners, LP
Soils Engineer HD Geosolutions Engineer/Arch. D&D Engineering Inc.
Review of:
Grading P.C. No.: 1504220003 For: Remedial grading of inert debris landfill; revised structural setback zone

Grading Plan Dated by Processing Center: 10/16/19

Geologic Report(s) Dated:

Soils Engineering Report(s) Dated:

Geotechnical Report(s) Dated: 7/10/19, 5/1/19, 3/14/18

References: Advanced Earth Sciences Reports: (7/14/16(two reports), 1/6/16, 6/5/14, 3/14/14, 8/19/13, 4/12/13

Hushmand Associates (HA) Report: 10/15/10 HA Quality Assurance (QA) Reports:5/22/08, 2/12/09, 2/17/10,

5/14/12, 7/2/12, 4/16/13, 7/7/14, April 2015

Action: Plan is recommended for approval from a geotechnical standpoint, subject to the following conditions.
1. HD Geosolutions must review, sign and stamp the plans in verification of their recommendations.

2. In-grading inspections must be made by the geotechnical consultant(s). Quarterly in-grading inspection reports must be
submitted directly to the Geology and Soils Engineering Review Section by the consultants.

3. Rough grading must be approved by a final geotechnical report. An As-Built Geologic Map must be included in the
final geology report. In accordance with Section J105.12 of the County of Los Angeles Building Code, provide a final
report statement that verifies work was done in accordance with report recommendations and Code provisions. The
final report(s) must be submitted to the Geotechnical and Materials Engineering Division for review and approval.

4. Foundation excavations must be inspected and approved by the geotechnical consultant(s) prior to the placing of steel
or concrete.

5. The geotechnical consultant(s) must include in their final reports on rough grading, in accordance with Section J105.12,
a certification that indicates to the best their knowledge, the work within their area of responsibility is in accordance with
their report(s) and applicable provisions of the County of Los Angeles Building Code.

6. In accordance with Section J105.12 of the County of Los Angeles Building Code, final reports on rough grading, which
address the completed grading, shall contain a finding regarding the safety of the completed grading and any proposed
structures against hazard from future landsliding, settlement, or slippage and a finding regarding the effect that the
completed grading will have on the geologic stability of property outside of the building site. The finding must be
substantiated by appropriate data and analysis.

NOTE(S) TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
A. ALL EXISTING FILL PLACED WAS PERFORMED UNDER A STATE MINING RECLAMATION PERMIT, NOT A
COUNTY-ISSUED GRADING PERMIT. NO GRADING INSPECTION WAS PERFORMED BY COUNTY PERSONNEL.

B. THIS REVIEW IS BASED ON THE CITY OF IRWINDALE'S GUIDELINES FOR ABOVE-WATER BACKFILLING OF
OPEN-PIT MINES (2005).

C. ONLY SHEETS 1, 3A, 4, 5, AND 7A WERE SUBMITTED FOR REVIEW.

D. THIS REVIEW DOES NOT INCLUDE ON-SITE INFILTRATION FEASIBILITY. INFILTRATION INTO OR IN
PROXIMITY OF DEBRIS FILL MAY BE SUBJECT TO CONDITIONS AND REQUIREMENTS OF OTHER AGENCIES.

PER THE SOILS ENGINEER:

E. A COMPACTED FILL CAP WITH AN EFFECTIVE MINIMUM THICKNESS OF 88 FEET SHALL BE PROVIDED OVER
ALL UNDERLYING DEBRIS FILL. DIFFERENTIAL SETTLEMENT AT THE GROUND SURFACE IS
APPROXIMATELY 1.5 INCHES OVER A HORIZONTAL DISTANCE OF 30 FEET.

F. AT THE BOTTOM OF THE 85-FOOT EXCAVATION, IN-SITU LARGE SCALE DENSITY TESTS SHALL BE
PERFORMED AND THE SOILS ENGINEER SHALL REASSESS SUBSURFACE CONDITIONS AND PROVIDE
REVISED RECOMMENDATIONS AS NECESSARY.




County of Los Angeles Department of Public Works Sheet 2 of 2
Geotechnical and Materials Engineering Division
GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET (continued)

Grading P.C. No. 1504220003

Remarks (continued):

G. A 100- to 150-FOOT WIDE STRUCTURAL SETBACK SHALL BE PROVIDED (SEE REPORT DATED 4/12/13
SECTION 9.2 AND LETTER DATED 8/19/13 FIGURE 10 FOR DETAILS). SEE NOTE L FOR REMEDIAL MEASURES
TO ELIMINATE SETBACK ZONES.

H. ALL FILL MATERIALS SHALL BE PROCESSED TO MEET MATERIAL SPECIFICATIONS AND MOISTURE
CONTENT PROVIDED IN IRWINDALE GUIDELINES. THE FILL MATERIALS SHALL BE TESTED IN ACCORDANCE
WITH THE PROCEDURES AND FREQUENCIES SPECIFIED IN THESE GUIDELINES.

I.  STRUCTURAL FOUNDATIONS WITHIN THE DESIGNATED AREAS SHALL BE DESIGNED TO ACCOMMODATE A
MINIMUM DIFFERENTIAL SETTLEMENT OF 1.5 INCHES OVER A HORIZONTAL DISTANCE OF 30 FEET

J. AFTER COMPLETION OF GRADING, SETTLEMENT MONITORING DATA SHALL BE USED TO DETERMINE THE
MINIMUM WAITING PERIOD PRIOR TO BEGINNING CONSTRUCTION OF STRUCTURES.

K. SHEAR STRENGTHS OF NATIVE MATERIALS EXPOSED ON SIDE-SLOPES HAVE A FRICTION ANGLE OF 50
DEGREES AND A COHESION RANGING BETWEEN 150 TO 300 PSF.

L. GRADING WITHIN THE STRUCTURAL SETBACK ZONE SHALL CONFORM TO THE REMEDIAL EXCAVATION
AND BACKFILL DETAIL ON SHEET 4 OF 5 OF THE GRADING PLAN. THESE DETAILS ARE TAKEN FROM HD
GEOSOLUTIONS LETTER DATED 7/10/19. ALL QUARTERLY AND ANNUAL GRADING REPORTS MUST
PROVIDE DETAILED LOCATIONS AND DOCUMENTATION OF REMEDIAL GRADING PERFORMED WITHIN
THESE ZONES. AREAS WHERE REMEDIAL GRADING IS NOT PERFORMED MUST BE REFLECTED IN THE AS-
BUILT GRADING MAPS AND GRADING PLANS MUST BE REVISED AND SUBMITTED FOR REVIEW.

Prepared by

William Man N

Soils Section Geology Section

Date 10/29/19
Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive of

the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy Irwindale GP-11 (Revised Grading Plan).docx




Dist. Office 5.06 County of Los Angeles Department of Public Works Sheet 1 of 1

PCA B335001/A304 Geotechnical and Materials Engineering Division
EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532-001-002
Geologist HD Geosolutions Developer/Owner Irwindale Partners, LLP
Soils Engineer HD Geosolutions Engineer/Arch. Hall and Foreman
Review of:
In-Progress Report No.: 2" Quarter (2018)  Reference Grading P.C. No.: 1504220003
Submittal Received by GMED: 11/1/18

Geologic Report(s) Dated:
Soils Engineering Report(s) Dated:

Geotechnical Report(s) Dated:  10/11/18 (2™ quarterly report for 2018)
References:

Remarks:
1. Receipt of the 2" quarterly report for 2018 (dated 10/11/18) is acknowledged.

2. The annual report for 2018 shall include maps that overlay the information shown on Figures 2 and 4 with revised structural
setbacks from the revised grading plan that is currently being reviewed.

NOTE TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
A. CONDITIONS OF APPROVAL ARE PROVIDED IN GMED REVIEW SHEET DATED 7/28/16.
B. REVISED GRADING PLAN WITH REVISED STRUCTURAL SETBACKS ARE CURRENTLY BEING REVIEWED.

Prepared by

William Man

Soils Section Geology Section

Date 3/5/19
Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy IPR-7 (2018 Q2) ACK.docx
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PCA B335001/A304 Geotechnical and Materials Engineering Division
EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532-001-002
Geologist HD Geosolutions Developer/Owner Irwindale Partners, LLP
Soils Engineer HD Geosolutions Engineer/Arch. Hall and Foreman
Review of:
In-Progress Report No.: 18t Quarter (2018)  Reference Grading P.C. No.: 1504220003
Submittal Received by GMED: 7/12/18

Geologic Report(s) Dated:
Soils Engineering Report(s) Dated:

Geotechnical Report(s) Dated:  7/12/18 (13 quarterly report for 2018)
References:

Remarks:
1. Receipt of the 15t quarterly report for 2018 (dated 7/12/18) is acknowledged.

2. The annual report for 2018 shall include maps that overlay the information shown on Figures 2 and 4 with revised structural
setbacks from the revised grading plan that is currently being reviewed.

NOTE TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
A. CONDITIONS OF APPROVAL ARE PROVIDED IN GMED REVIEW SHEET DATED 7/28/16.
B. REVISED GRADING PLAN WITH REVISED STRUCTURAL SETBACKS ARE CURRENTLY BEING REVIEWED.

Prepared by

William Man R

Soils Section Geology Section

Date 3/4/19
Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy IPR-6 (2018 Q1) ACK.docx
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Dist. Office 5.06 County of Los Angeles Department of Public Works Sheet 1 of 1

PCA B335001 Geotechnical and Materials Engineering Division
EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532-001-002
Geologist HD Geosolutions Developer/Owner Irwindale Partners, LLP
Soils Engineer HD Geosolutions Engineer/Arch. Hall and Foreman
Review of:
In-Progress Report No.: Annual (2017) Reference Grading P.C. No.: 1504220003
Submittal Received by GMED: 3/30/18

Geologic Report(s) Dated:
Soils Engineering Report(s) Dated:
Geotechnical Report(s) Dated:  3/29/18 (Annual Report for 2017)
References: 2/23/18 (3™ quarterly report for 2017)
9/28/17 (2nd quarterly report for 2017), 6/22/17 (1st quarterly report for 2017)

Remarks:

Receipt of the annual report for 2017 (dated 3/29/18) is acknowledged.

NOTE(S) TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
A. CONDITIONS OF APPROVAL ARE PROVIDED IN GMED REVIEW SHEET DATED 7/28/16.

PER THE SOILS ENGINEER:

B. APPROXIMATELY 553,000 to 563,000 CUBIC YARDS OF FILL WAS PLACED DURING THIS YEAR. 27 LARGE-
SCALE BULK DENSITY TESTS WERE PERFORMED AND PASSED.

Prepared by

William Man R

Soils Section Geology Section

Date 5/22/18
Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\!Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy IPR-4 (2017 Annual Report).docx
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PCA B335001 Geotechnical and Materials Engineering Division
EPIC LA GEOLOGIC AND SOILS ENGINEERING REVIEW SHEET
Telephone: (626) 458-4925 900 S. Fremont Avenue, Alhambra, CA 91803
Tract / Parcel Map Lot(s) Parent Tract
Site Address 1270 Arrow Highway Location Irwindale APN 8532-001-002
Geologist HD Geosolutions Developer/Owner Irwindale Partners, LLP
Soils Engineer HD Geosolutions Engineer/Arch. Hall and Foreman
Review of:
In-Progress Report No.: 3 Quarter (2017)  Reference Grading P.C. No.: 1504220003
Submittal Received by GMED: 3/2/18

Geologic Report(s) Dated:

Soils Engineering Report(s) Dated:

Geotechnical Report(s) Dated: ~ 2/23/18 (3™ quarterly report for 2017)

References: 9/28/17 (2" quarterly report for 2017), 6/22/17 (1% quarterly report for 2017)

Remarks:

Receipt of the 3" quarterly report for 2017 (dated 2/23/18) is acknowledged.

NOTE(S) TO THE PLAN CHECKER/BUILDING AND SAFETY ENGINEER:
A. CONDITIONS OF APPROVAL ARE PROVIDED IN GMED REVIEW SHEET DATED 7/28/16.

PER THE SOILS ENGINEER:

B. APPROXIMATELY 176,000 CUBIC YARDS OF FILL WAS PLACED DURING THIS QUARTER. 9 LARGE-SCALE BULK
DENSITY TESTS WERE PERFORMED AND PASSED.

Prepared by

William Man R

Soils Section Geology Section

Date 5/16/18
Please complete a Customer Service Survey at http://dpw.lacounty.gov/go/gmedsurvey
NOTICE: Public safety, relative to geotechnical subsurface exploration, shall be provided in accordance with current codes for excavations, inclusive

of the Los Angeles County Code, Chapter 11.48, and the State of California, Title 8, Construction Safety Orders.
P:\gmepub\Development Review\! Combined Reviews\5.06 City of Irwindale\1270 Arrow Hwy IPR-3 (2017 Q3).docx
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1 INTRODUCTION

In-situ seismic measurements using active-source surface wave techniques were performed at the
site located at 1270 Arrow Highway, Irwindale, California on February 21 and 29, 2020. The
purpose of the investigation was to provide a shear (S) wave velocity profile to a depth of 30 to
60 m (100 to 200 ft) and estimate the average S-wave velocity of the upper 30 m (Vs3o) or 100 ft
(Vsioo1t) at four (4) locations on site. The active-source surface wave technique utilized during
this investigation consisted of the multi-channel analysis of surface waves (MASW) method. The
locations of the active-source surface wave testing locations are shown on Figure 1.

Vs30 is used in the NEHRP provisions and the Uniform Building Code (UBC) to separate sites
into classes for earthquake engineering design (BSSC, 2003). Vsioor is used in the International
Building Code (IBC) for site classification. These site classes are as follows:

Class A — hard rock — Vs3o > 1500 m/s (UBC) or Vsioort > 5,000 ft/s (IBC)
Class B —rock — 760 < Vs30 < 1500 m/s (UBC) or 2,500 < Vsioor < 5,000 ft/s (IBC)
Class C — very dense soil and soft rock — 360 < Vs30 < 760 m/s (UBC)

or 1,200 < Vsjoot < 2,500 ft/s (IBC)
Class D — stiff soil — 180 < Vs30 < 360 m/s (UBC) or 600 < Vsjoor < 1,200 ft/s (IBC)
Class E — soft soil — Vs30 < 180 m/s (UBC) or Vsioot < 600 ft/s (IBC)
Class F — soils requiring site-specific evaluation

This report contains the results of the active and passive surface wave measurements conducted
at the site. An overview of the surface wave methods is given in Section 2. Field and data
reduction procedures are discussed in Sections 3 and 4, respectively. Data modeling is presented
in Section 5 and interpretation and results are presented in Section 6. References and our
professional certification are presented in Sections 7 and 8, respectively.

Report 20065-01 Rev 0 1 March 13, 2020
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2 OVERVIEW OF SURFACE WAVE TECHNIQUES

2.1 Introduction

Active- and passive-source (ambient vibration) surface wave techniques are routinely utilized for
site characterization. Active surface wave techniques include the spectral analysis of surface
waves (SASW) and multi-channel array surface wave (MASW) methods. Passive surface wave
techniques include the horizontal over vertical spectral ratio (HVSR) technique and the array and
refraction microtremor methods.

The basis of surface wave methods is the dispersive characteristic of Rayleigh and Love waves
when propagating in a layered medium. Surface waves of different wavelengths (1) or
frequencies (f) sample different depth. As a result of the variance in the shear stiffness of the
distinct layers, waves with different wavelengths propagate at different phase velocities; hence,
dispersion. A surface wave dispersion curve is the variation of Vr or Vi with A or f. The
Rayleigh wave phase velocity (Vr) depends primarily on the material properties (Vs, mass
density, and Poisson’s ratio or compression wave velocity) over a depth of approximately one
wavelength. The Love wave phase velocity (Vi) depends primarily on Vs and mass density.
Rayleigh and Love wave propagation are also affected by damping or seismic quality factor (Q).
Rayleigh wave techniques are utilized to measure vertically polarized S-waves (Sv-wave);
whereas, Love wave techniques are utilized to measure horizontally polarized S-waves (Su-
wave).

2.2 MASW Technique

A description of the MASW method is given by Park, 1999a and 1999b and Foti, 2000. Ground
motions are typically recorded by 24, or more, geophones typically spaced 1 to 3 m apart along a
linear array and connected to a seismograph. Energy sources for shallow investigations include
various sized hammers and vehicle mounted weight drops. Larger energy sources, such as
vibroseis and heavy construction equipment (e.g. bulldozers, excavators) can be used to image to
greater depths. When applying the MASW technique to develop a one-dimensional (1-D) Vs
model, the surface-wave data, preferably, are acquired using multiple-source offsets at both ends
of the array. The most commonly applied MASW technique is the Rayleigh-wave based MASW
method, which we refer to as MASrW to distinguish from Love-wave based MASW (MASLW).
MASRW and MASLW acquisition can easily be combined with P- and S-wave seismic refraction
acquisition, respectively. MASrW data are generally recorded using a vertical source and
vertical geophone, but may also be recorded using a horizontal geophone with radial (in-line)
orientation. MASLW data are recorded using transversely orientated horizontal source and
transverse horizontal geophone.

A wavefield transform is applied to the time-history data to convert the seismic record from
time-offset space to frequency-wavenumber (f-k) space in which the fundamental or higher
surface-wave modes can be easily identified as energy maxima and picked. Frequency and/or
wavenumber can easily be mapped to phase velocity, slowness, or wavelength using the
following properties: k = 2r/A, A = v/f. Common wave-field transforms include: the f-k
transform (a 2D fast Fourier transform), slant-stack transform (also referred to as intercept-
slowness or t-p transform and equivalent to linear Radon transform), frequency domain
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beamformer, and phase-shift transform. The minimum wavelength that can be recovered from an
MASW data set without spatial aliasing is equal to the minimum receiver spacing. Occasionally,
SASW analysis procedures are used to extract surface wave dispersion data, from fixed receiver
pairs, at smaller wavelengths than can be recovered by wavefield transformation. Construction of
a dispersion curve over the wide frequency/wavelength range necessary to develop a robust Vs
model while also limiting the maximum wavelength based on an established near-field criterion
(e.g. Yoon and Rix, 2009; Li and Rosenblad, 2011), generally requires multiple source offsets.

Although the clear majority of MASW surveys record Rayleigh waves, it has been shown that
Love wave techniques can be more effective in some environments, particularly shallow rock
sites and sites with a highly attenuative, low velocity surface layer (Xia, et al., 2012;
GEOVision, 2012; Yong, et al., 2013; Martin, et al., 2014). Rayleigh wave techniques, however,
are generally more effective at sites where velocity gradually increases with depth because larger
energy sources are readily available for generation of Rayleigh waves. Rayleigh wave techniques
are also more applicable to sites with high velocity layers and/or velocity inversions because the
presence of such structures is more apparent in the Rayleigh wave dispersion curves than in Love
wave dispersion curves. Rayleigh wave techniques are preferable at sites with a high velocity
surface layer because Love waves do not theoretically exist in such environments. Occasionally,
the horizontal radial component of a Rayleigh wave may yield higher quality dispersion data
than the vertical component because different modes of propagation may have more energy in
one component than the other. Recording both the vertical and horizontal components of the
Rayleigh wave is particularly useful at sites with complex modes of propagation or when
attempting to recover multiple Rayleigh wave modes for multi-mode modeling as demonstrated
in Dal Moro, et al, 2015. Joint inversion of Rayleigh and Love wave data may yield more
accurate Vs models and also offer a means to investigate anisotropy, where Sy- and Sy-wave
velocity are not equal, as shown in Dal Moro and Ferigo, 2011.

2.3 Surface Wave Dispersion Curve Modeling

The dispersion curves generated from the active- and/or passive-source surface wave soundings
are generally combined and modeled using iterative forward and inverse modeling routines. The
final model profile is assumed to represent actual site conditions. The theoretical model used to
interpret the dispersion curve assumes horizontally layered, laterally invariant, homogeneous-
isotropic material. Although these conditions are seldom strictly met at a site, the results of
active and/or passive surface wave testing provide a good “global” estimate of the material
properties along the array. The results may be more representative of the site than a borehole
“point” estimate.

The surface wave forward problem is typically solved using the Thomson-Haskell transfer-
matrix (Thomson, 1950; Haskell, 1953) later modified by Dunkin (1965) and Knopoff (1964),
dynamic stiffness matrix (Kausel and Roésset, 1981), or reflection and transmission coefficient
(Kennett, 1974) methods. All of these methods can determine fundamental- and higher-mode
phase velocities, which correspond to plane waves in 2-D space. The transfer-matrix method is
often used in MASW and passive surface-wave software packages, whereas the dynamic
stiffness matrix is utilized in many SASW software packages. MASgRW and/or passive surface-
wave modeling may involve modeling of the fundamental mode, some form of effective mode,
or multiple individual modes (multi-mode). As outlined in Roésset et al. (1991), several options
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exist for forward modeling of Rayleigh wave SASW data. One formulation takes into account
only fundamental mode plane Rayleigh-wave motion (called the 2-D solution), whereas another
includes all stress waves (e.g. body, fundamental, and higher mode surface waves) and
incorporates a generalized receiver geometry (3-D global solution) or actual receiver geometry
(3-D array solution).

The fundamental mode assumption is generally applicable to modeling Rayleigh-wave
dispersion data collected at normally dispersive sites, providing there are not abrupt increases in
velocity or steep velocity gradients. Effective-mode or multi-mode approaches are often required
for irregularly dispersive sites and sites with steep velocity gradients at shallow depth. If active
and passive surface wave data are combined or MASRW data are combined from multiple
seismic records with different source offsets and receiver gathers, then effective-mode
computations are limited to algorithms that assume far-field plane Rayleigh wave propagation.
Local search (e.g. linearized matrix inversion methods) or global search methods (e.g., Monte
Carlo approaches such as simulated annealing, generic algorithms and neighborhood algorithm)
are typically used to solve the inverse problem.

The maximum wavelength (Amax) recovered from a surface wave data set is typically used to
estimate the depth of investigation although a sensitivity analysis of the Vs models would be a
more robust means to estimate the depth of investigation. For normally dispersive velocity
profiles with a gradual increase in Vs with depth, maximum depth of investigation is on the order
of Amax/2 for both Rayleigh and Love wave dispersion data. Velocity profiles with an abrupt
increase in Vs at depth, maximum depth of investigation is on the order of Amax/3 for Rayleigh
wave dispersion data but less than Amax/3 for Love wave dispersion data. Depth of investigation
can be highly variable for sites with complex velocity structure (e.g. high velocity layers).

As with all surface geophysical methods, inversion of surface wave dispersion data does not
yield a unique Vs model and there are multiple possible solutions that may equally well fit the
experimental data. Based on our experience at other sites, the shear wave velocity models (Vs
and layer thicknesses) determined by surface wave testing are within 20% of the velocities and
layer thicknesses that would be determined by other seismic methods (Brown, 1998). The
average velocity of the upper 30 m or 100 ft, however, is much more accurate, often to better
than 5%, because it is not sensitive to the layering in the model. V39 does not appear to suffer
from the non-uniqueness inherent in Vs models derived from surface wave dispersion curves
(Martin et al., 2006, Comina et al., 2011). Therefore, V3¢ is more accurately estimated from
inversion of surface wave dispersion data than the resulting Vs models.

It may not always be possible to develop a coherent, fundamental mode dispersion curve over
sufficient frequency range for modeling due to dominant higher modes with the higher modes
not clearly identifiable for multi-mode modeling. It may, however, be possible to identify the
Rayleigh wave phase velocity of the fundamental mode at 40 m wavelength (Vz4) in which case
V30 can at least be estimated using the Brown et al., 2000 relationship:

Vissz0=1.045Vra

This relationship was established based on a statistical analysis of a large number of surface
wave data sets from sites with control by velocities measured in nearby boreholes and has been
further evaluated by Martin and Diehl, 2004, and Albarello and Gargani, 2010. Further
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investigation of this approach has revealed that V3o is generally between Vg4 and Vrss with
V40 often being most appropriate for shallow groundwater sites and Vzys for deep ground water
sites. A detailed study of such an approach for Love wave dispersion data has not been
conducted; however, preliminary analysis demonstrates that V3o is generally between V50 and
V1ss. Although we do not recommend that these empirical V39 estimates replace modeling of
surface wave dispersion data, they do offer a means of cost effectively evaluating Vs3o over a
large area. V4o or V55 can also be used to quantify the error in V39 by evaluating the scatter in
the dispersion data at these wavelengths.
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3 FIELD PROCEDURES

The MASW sounding locations at the site were selected by HD Geosolutions, Inc. personnel. All
geophone and shot point locations were measured using a 100-meter tape measure. A Spectra
Precision SP60 GPS unit with CenterPoint RTX differential corrections was used to survey the
ends of each seismic line. The locations of the seismic arrays are shown on Figure 1 and
summarized in Table 1.

The seismic data acquisition system consisted of two 24-channel Geometrics Geode signal
enhancement seismographs combined to form a 48-channel system and a laptop computer
running Geometrics Seismodule Controller Software. Other seismic equipment consisted of 4.5
Hz vertical geophones, seismic cable, a 4 1b hammer, 12 1b sledgehammer, 240 1b accelerated
weight drop (AWD), and Caterpillar DIOR Bulldozer (D10R).

MASW data were acquired along a linear array of 48 geophones spaced 6.6 to 9.0 ft (2 to 2.75
m) apart for an array length of 308.4 to 424.0 ft (94 to 129.25 m). Source locations were
generally positioned between 6.6 and 262.5 ft (2 and 80 m) from the end geophone locations,
depending on available space, and at nominal 8 geophone intervals in the interior of the array.
The 4 1b hammer was used for the near offset source locations and several interior source
locations on Array 4. The 12 Ib sledgehammer was used for the near offset source locations and
interior source locations at nominal 8 geophone intervals for Arrays 1 to 4. The AWD was used
for all source locations offset within 98.4 ft (30 m) from the ends of the array and selected
interior source locations. Data from the transient impacts (hammers and AWD) were generally
averaged 10 to 20 times to improve the signal-to-noise ratio.

At source offsets of 98.4 ft (30 m), or greater, he D10R was utilized as a seismic energy source
in two manners: 1) by moving back and forth in place for 5 to 15 minutes with seismic data
saved as multiple 30 second seismic records and 2) by striking the ground with the blade and
saving the seismic data from 10 to 20 blade drops as individual files. All field data were saved to
hard disk and documented on field data acquisition forms.
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Table 1 Seismic Line Geometry

Easting Northing Elevation

Name (US Feet) (US Feet) (Feet)
. NW End | 6567102.1 18634723 374.6
rray SE End 65674923 1863307.2 374.8
NWEnd | 6566704.9 1862654.7 3893

Array 2
SE End 65670712 1862535.2 390.1
ey 3 NW End | 6565569.9 1863085.6 386.6
rray SE End 65659251 1862937.1 386.8
SWEnd | 6565030.3 1863304.2 382.2

Array 4
NE End 6565229.7 1863539.2 3827

Notes:

1. Coordinates in California State Plane Coordinate System,
NADS83, Zone 405,US Survey Feet.
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4 DATA REDUCTION

The MASW data acquired using hammer and AWD energy sources were reduced using the
software Seismic Pro Surface V9.0 developed by Geogiga and multiple in-house scripts for
various data extraction and formatting tasks, with all data reduction documented in a Microsoft
Excel spreadsheet.

The following steps were used for data reduction:

e Input seismic records to be used for analysis into software package.

e Check and correct source and receiver geometry as necessary.

e Select offset range used for analysis (multiple offset ranges utilized for each seismic
record as discussed below) and document in spreadsheet.

e Apply phase shift transform to seismic record to convert the data from time — offset to

frequency — phase velocity space.

Identify, pick, save, and document dispersion curve.

Change the receiver offset range and repeat process.

Repeat process for all seismic records.

Use in-house script to apply near-field criteria with maximum wavelength set equal to the

source to midpoint of receiver array distance.

e Use in-house script to merge multiple dispersion curves extracted from the MASW data
collected along each seismic line for a specific source type (different source locations,
different receiver offset ranges, etc.).

o Edit dispersion data, as necessary (e.g. delete poor quality curves and outliers).

e (alculate a representative dispersion curve at equal log-frequency or log-wavelength
spacing for the MASW dispersion data using a moving average, polynomial curve fitting
routine.

This unique data reduction strategy, which can involve the combination of over 100 dispersion
curves for a 1D sounding, 1s designed for characterizing sites with complex velocity structure
that do not yield surface wave dispersion data over a wide frequency range from a single source
type or source location. The data reduction strategy ensures that the dispersion curve selected for
modeling is representative of average conditions beneath the array and spans as broad a
frequency/wavelength range as possible while considering near field effects.

A similar procedure was used to reduce the MASW data collected using the bulldozer energy
source with the following two modifications. First, a cosine taper was applied to the seismic
records before the wavefield transform. Secondly, because data could not be stacked in the time
domain, frequency-phase velocity data resulting from the wavefield transform of each data file
were stacked prior to picking the dispersion data.
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5 DATA MODELING

Surface wave data were modeled using the fundamental or effective mode modeling routines in
the Geometrics, Inc. Seisimager WaveEq module and/or WinSASW V3. The final composite
representative dispersion curve was loaded into the inverse modeling software package and data
modeled using the fundamental or effective mode solution. During this process, an initial
velocity model was generated based on general characteristics of the dispersion curve and the
inverse modeling routine utilized to adjust the layer Vs until an acceptable agreement with the
observed data was obtained. Layer thicknesses were adjusted, and the inversion process repeated
until a Vs model was developed with low RMS error between the observed and calculated
dispersion curves. In many cases, once an acceptable Vs model was developed, layer thicknesses
are again adjusted, and the inversion process repeated to develop an ensemble of Vs models with
similar RMS error to quantify non-uniqueness. The primary purpose of this investigation was to
estimate Vs3o, which is insensitive to model non-uniqueness, and it was not considered necessary
to develop an ensemble of velocity models. Data inputs into the modeling software include layer
thickness, S-wave velocity, P-wave velocity or Poisson’s ratio, and mass density. P-wave
velocity and mass density only have a very small influence (i.e. less than 10%) on the S-wave
velocity model generated from a surface wave dispersion curve. However, realistic assumptions
for P-wave velocity, which is significantly impacted by the location of the saturated zone, and
mass density will slightly improve the accuracy of the S-wave velocity model.

The Rayleigh wave dispersion curves from Arrays 1, 3, and 4 were modeled using the effective

mode routine (3D solution) in the WinSASW software package. The Rayleigh wave dispersion

curve from Array 2 was modeled using the truncated fundamental mode routine (2D solution) in
the WinSASW software package.

Constant mass density values of 118 to 130 Ib/ft* (1.89 to 2.08 g/cm?®) were used in the velocity
profiles for subsurface soils/rock depending on P- and S-wave velocity. Within the normal range
encountered in geotechnical engineering, variation in mass density has a negligible (£2%) affect
on the estimated Vs from surface wave dispersion data. During modeling of Rayleigh wave
dispersion data, the compression wave velocity, Vp, for unsaturated sediments was estimated
using a Poisson’s ratio, v, of 0.333 and the relationship:

Vb = Vs [(2(1-9))/(1-21)]°°

Poisson’s ratio has a larger affect than density on the estimated Vs from Rayleigh wave
dispersion data. Achenbach (1973) provides an approximate relationship between Rayleigh wave
velocity (Vr), Vs and v:

Vi = Vs [(0.862 +1.14 v)/(1+ )]

Using this relationship, it can be shown that Vs derived from VR only varies by about 10% over
possible 0 to 0.5 range for Poisson’s ratio where:

Vs=1.16Vr forv=20
Vs=1.05Vr forv=20.5
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6 INTERPRETATION AND RESULTS
6.1 Array 1

The fit of the calculated effective mode dispersion curve to the observed dispersion curve from
Array 1 and the modeled Vs profile is presented as Figure 2. The resolution decreases gradually
with depth due to the loss of sensitivity of the dispersion curve to changes in Vs at greater
depths. The scatter in the dispersion data reflects lateral velocity variability beneath the array.
The Vs profile used to match the field data is provided in tabular form in both metric and
Imperial units as Tables 2 and 3, respectively. The primary purpose of this investigation was to
estimate Vs3o and, therefore, only a single Vs model is presented to represent average subsurface
velocity structure beneath the array. The estimated depth of investigation for the Array 1 surface
wave sounding is about 197 ft (60 m).

The Vs model indicates that S-wave velocity gradually increases with depth from about 820 ft/s
(250 m/s) at the surface to 1,935 ft/s (590 m/s) at a depth of 33 ft (10 m). Below a depth of 33 ft
(10 m), average S-wave velocity is relatively uniform varying from about 1,935 to 2,070 ft/s
(590 to 630 m/s). The Vs model reflects average velocity conditions beneath the array, and it is
plausible that miner velocity inversions exist at depth.

The average shear wave velocity to a depth of 30 m (Vs30) is 495 m/s (1,622 ft/s) for the Vs
model. The average shear wave velocity to a depth of 100 ft (Vsioor) is 1,628 ft/s. Therefore,
according to the NEHRP provisions of the Uniform Building Code, the site is classified as Site
Class C, very dense soil and soft rock.

6.2 Array 2

The fit of the calculated effective mode dispersion curve to the observed dispersion curve from
Array 2 and the modeled Vs profile is presented as Figure 3. The resolution decreases gradually
with depth due to the loss of sensitivity of the dispersion curve to changes in Vs at greater
depths. The scatter in the dispersion data reflects lateral velocity variability beneath the array.
The Vs profile used to match the field data is provided in tabular form in both metric and
Imperial units as Tables 4 and 5, respectively. The primary purpose of this investigation was to
estimate Vs3o and, therefore, only a single Vs model is presented to represent average subsurface
velocity structure beneath the array. The estimated depth of investigation for the Array 2 surface
wave sounding is about 197 ft (60 m).

The Vs model indicates that S-wave velocity gradually increases with depth from about 890 ft/s
(270 m/s) at the surface to 1,810 ft/s (550 m/s) at a depth of 23 ft (7 m). Below a depth of 23 ft (7
m), average S-wave velocity is relatively uniform varying from about 1,810 to 2,015 ft/s (550 to
615 m/s). The Vs model reflects average velocity conditions beneath the array, and it is
plausible that miner velocity inversions exist at depth.

The average shear wave velocity to a depth of 30 m (Vs30) 1s 476 m/s (1,562 ft/s) for the Vs
model. The average shear wave velocity to a depth of 100 ft (Vsioor) is 1,566 ft/s. Therefore,
according to the NEHRP provisions of the Uniform Building Code, the site is classified as Site
Class C, very dense soil and soft rock.
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Table 2 Array 1 Vs Model (Metric Units)

Depth to Layer S-Wave Inferred Inferred Assumed
. . P-Wave . ) .
Top of Thickness | Velocity . Poisson's Density
Layer (m) (m) (m/s) Velocity Ratio (g/cm®)
y (m/s) &
0 1 250 500 0.333 1.89
1 3 379 758 0.333 1.96
4 6 393 786 0.333 1.98
10 15 590 1180 0.333 2.06
25 21 620 1241 0.333 2.07
46 Half Space 630 1261 0.333 2.08
Table 3 Array 1 Vs Model (Imperial Units)
Inferred
Depth to Layer S-Wave Inferred Assumed
. . P-Wave . .
Top of Thickness | Velocity Velocit Poisson's Density
Layer (ft) (fo) (ft/s) y Ratio (Ib/At%)
(ft/s)
0.0 33 820 1640 0.333 118
33 9.8 1243 2485 0.333 122
13.1 19.7 1290 2580 0.333 124
32.8 49.2 1935 3870 0.333 129
82.0 68.9 2035 4071 0.333 129
150.9 Half Space 2068 4136 0.333 130
Table 4 Array 2 Vs Model (Metric Units)
Inferred
Depth to Layer S-Wave Inferred Assumed
. . P-Wave . .
Top of Thickness | Velocity . Poisson's Density
Layer (m) (m) (m/s) Velocity Ratio (g/cm?)
y (m/s) .
0 3 272 544 0.333 1.91
3 4 369 738 0.333 1.96
7 10 552 1103 0.333 2.03
17 30 565 1130 0.333 2.04
47 Half Space 614 1228 0.333 2.06
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6.3 Array 3

The fit of the calculated effective mode dispersion curve to the observed dispersion curve from
Array 3 and the modeled Vs profile is presented as Figure 4. The resolution decreases gradually
with depth due to the loss of sensitivity of the dispersion curve to changes in Vs at greater
depths. The scatter in the dispersion data reflects lateral velocity variability beneath the array.
The Vs profile used to match the field data is provided in tabular form in both metric and
Imperial units as Tables 6 and 7, respectively. The primary purpose of this investigation was to
estimate Vs3o and, therefore, only a single Vs model is presented to represent average subsurface
velocity structure beneath the array. The estimated depth of investigation for the Array 1 surface
wave sounding is about 197 ft (60 m).

The Vs model indicates that S-wave velocity gradually increases with depth from about 970 ft/s
(295 m/s) at the surface to 1,555 ft/s (475 m/s) at a depth of 13 ft (4 m). Between a depth of 13
and 151 ft (4 and 46 m), average S-wave velocity is relatively uniform varying from about 1,555
to 1,690 ft/s (475 to 515 m/s). As indicated in the Vs model, minor velocity inversions are
plausible over this depth range. Modeled S-wave velocity increases to about 2,120 ft/s (645 m/s)
at a depth of about 151 ft (46 m).

The average shear wave velocity to a depth of 30 m (Vs30) is 460 m/s (1,509 ft/s) for the Vs
model. The average shear wave velocity to a depth of 100 ft (Vsioor) is 1,511 ft/s. Therefore,
according to the NEHRP provisions of the Uniform Building Code, the site is classified as Site
Class C, very dense soil and soft rock.

6.4 Array 4

The fit of the calculated effective mode dispersion curve to the observed dispersion curve from
Array 4 and the modeled Vs profile is presented as Figure 5. The resolution decreases gradually
with depth due to the loss of sensitivity of the dispersion curve to changes in Vs at greater
depths. The scatter in the dispersion data reflects lateral velocity variability beneath the array.
The Vs profile used to match the field data is provided in tabular form in both metric and
Imperial units as Tables 8 and 9, respectively. The primary purpose of this investigation was to
estimate Vs3o and, therefore, only a single Vs model is presented to represent average subsurface
velocity structure beneath the array. The estimated depth of investigation for the Array 1 surface
wave sounding is about 131 ft (40 m).

The Vs model indicates that S-wave velocity gradually increases with depth from about 945 ft/s
(290 m/s) at the surface to 1,535 ft/s (465 m/s) at a depth of 13 ft (4 m). Between a depth of 13
and 112 ft (4 and 34 m), average S-wave velocity is relatively uniform varying from about 1,465
to 1,535 ft/s (445 to 465 m/s). As indicated in the Vs model, minor velocity inversions are
plausible over this depth range. Modeled S-wave velocity increases to about 1,910 ft/s (580 m/s)
at a depth of about 112 ft (34 m).

The average shear wave velocity to a depth of 30 m (Vs30) 1s 425 m/s (1,395 ft/s) for the Vs
model. The average shear wave velocity to a depth of 100 ft (Vsioor) is 1,397 ft/s. Therefore,
according to the NEHRP provisions of the Uniform Building Code, the site is classified as Site
Class C, very dense soil and soft rock.
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Table S Array 2 Vs Model (Imperial Units)

Inferred

Depth to Layer S-Wave Inferred Assumed
. . P-Wave . ) .
Top of Thickness | Velocity Velocit Poisson's Density
Layer (ft) (ft) (ft/s) y Ratio (Ib/ft3)
(ft/s)

0.0 9.8 892 1784 0.333 119
9.8 13.1 1211 2421 0.333 122
23.0 32.8 1810 3620 0.333 127
55.8 98.4 1854 3707 0.333 127
154.2 Half Space 2015 4030 0.333 129
Table 6 Array 3 Vs Model (Metric Units)

Inferred
Depth to Layer S-Wave Inferred Assumed
. . P-Wave . .
Top of Thickness | Velocity . Poisson's Density
Layer (m) (m) (m/s) Velocity Ratio (g/cm?)
y (m/s) 5
0 1.5 295 591 0.333 1.92
1.5 2.5 310 620 0.333 1.93
4 6 474 948 0.333 2.01
10 15 514 1029 0.333 2.02
25 21 488 977 0.333 2.01
46 Half Space 646 1292 0.333 2.07
Table 7 Array 3 Vs Model (Imperial Units)
Inferred
Depth to Layer S-Wave Inferred Assumed
. . P-Wave . .
Top of Thickness | Velocity Velocit Poisson's Density
Layer (ft) (ft) (ft/s) y Ratio (Ib/f6)
(ft/s)
0.0 4.9 969 1937 0.333 120
4.9 8.2 1017 2035 0.333 120
13.1 19.7 1555 3110 0.333 125
32.8 49.2 1687 3375 0.333 126
82.0 68.9 1602 3204 0.333 125
150.9 Half Space 2120 4240 0.333 129
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Table 8 Array 4 Vs Model (Metric Units)

Inferred

Depth to Layer S-Wave Inferred Assumed
. . P-Wave . ) .
Top of Thickness | Velocity . Poisson's Density
Layer (m) (m) (m/s) Velocity Ratio (g/cm®)
y (m/s) &
0 1 288 576 0.333 1.91
1 3 293 587 0.333 1.91
4 14 467 934 0.333 2.01
18 16 447 894 0.333 2.00
34 Half Space 582 1164 0.333 2.05
Table 9 Array 4 Vs Model (Imperial Units)
Inferred
Depth to Layer S-Wave Inferred Assumed
. . P-Wave . .
Top of Thickness | Velocity Velocit Poisson's Density
Layer (ft) (fo) (ft/s) y Ratio (Ib/At%)
(ft/s)
0.0 33 944 1888 0.333 119
33 9.8 962 1924 0.333 119
13.1 45.9 1533 3065 0.333 125
59.1 52.5 1466 2932 0.333 125
111.5 Half Space 1908 3817 0.333 128
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7 SUMMARY

A multi-channel analysis of surface waves (MASW) survey was conducted at the property
located at 1270 Arrow Highway, Irwindale, California on February 21 and 29, 2020 to develop
S-wave velocity models to a minimum depth of 30 m (100 ft) to estimate the average S-wave
velocity of the upper 30 m (Vs30) or 100 ft (Vsioort). MASW data were acquired along four (4)
arrays (Arrays 1 to 4) as shown on Figure 1.

As the primary purpose of this investigation was to estimate Vs3o, only a single velocity model
was developed for each array as Vs3o of Vs models with the same calculated dispersion curve
only varies by several percent. The Vs models for Arrays 1 to 4 are presented as Figures 2 to 5
and Tables 2 to 9, in both metric and Imperial units.

Vs exceeds 1,200 ft/s (360 m/s) at depths of between about 3 and 13 ft (1 and 4 m) in all of the
velocity models and generally exceeds 1,475 ft/s (450 m/s) below a depth of 13 to 33 ft (4 to 10
m).

V3o for Arrays 1 to 4 is 495, 476, 460, and 425 m/s, respectively. Vsioon for Arrays 1 to 4 is
1628, 1566, 1511, and 1397 ft/s, respectively. The scatter in surface wave dispersion data for
each array indicates that lateral velocity variability beneath all of the arrays is such that V3o
could vary by on the order of 10% beneath the arrays. According to the NEHRP provisions of
the Uniform Building Code, the site is classified as Site Class C, very dense soil and soft rock.
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9 CERTIFICATION

All geophysical data, analysis, interpretations, conclusions, and recommendations in this
document have been prepared under the supervision of and reviewed by a GEOQVision California
Professional Geophysicist.

Prepared by,

3/13/2020
Date

Antony J. Martin
California Professional Geophysicist, P. Gp. 989
GEOVision Geophysical Services

* This geophysical investigation was conducted under the supervision of a California
Professional Geophysicist using industry standard methods and equipment. A high degree of
professionalism was maintained during all aspects of the project from the field investigation
and data acquisition, through data processing interpretation and reporting. All original field
data files, field notes and observations, and other pertinent information are maintained in the
project files and are available for the client to review for a period of at least one year.

A professional geophysicist’s certification of interpreted geophysical conditions comprises a
declaration of his/her professional judgment. It does not constitute a warranty or guarantee,
expressed or implied, nor does it relieve any other party of its responsibility to abide by
contract documents, applicable codes, standards, regulations or ordinances.
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