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A Brief Introduction

This Project-Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in
documenting compliance for your project. Because this document has been designed to specifically
document compliance, you will need to utilize the WQMP Guidance Document as your “how-to” manual
to help guide you through this process. Both the Template and Guidance Document go hand-in-hand,
and will help facilitate a well prepared Project-Specific WQMP. Below is a flowchart for the layout of this
Template that will provide the steps required to document compliance.
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OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for CDRE HOLDINGS 17 LLC by
Thatcher Engineering and Associates, Inc. for Compass Danbe Centerpointe.

This WQMP is intended to comply with the requirements of City of Moreno Valley for Water Quality Ordinance
(Municipal code Section 9.10.080) which includes the requirement for the preparation and implementation of a
Project-Specific WQMP.

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to
reflect up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim
operation and maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a
subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants,
maintenance and service contractors, or any other party (or parties) having responsibility for implementing
portions of this WQMP. At least one copy of this WQMP will be maintained at the project site or project office in
perpetuity. The undersigned is authorized to certify and to approve implementation of this WQMP. The
undersigned is aware that implementation of this WQMP is enforceable under City of Moreno Valley Water Quality
Ordinance (Municipal Code Section9.10.080).

"], the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and
accepted and that the WQMP will be transferred to future successors in interest."

Owner’s Signature Date

Owner’s Printed Name Owner’s Title/Position

PREPARER’S CERTIFICATION

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033
and any subsequent amendments thereto.”

Preparer’s Signature Date
Patrick C. Flanagan Jr. Professional Engineer
Preparer’s Printed Name Preparer’s Title/Position

Preparer’s Licensure:
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Section A: Project and Site Information

PROJECT INFORMATION

Type of Project: Industrial Warehouse Facility
Planning Area: N/A
Community Name: N/A

Development Name:

Compass Danbe Centerpointe, Proposed Industrial Warehouse Facility, South side of

Alessandro Blvd. between Frederick Street and Graham Street, City of Moreno Valley

PROJECT LOCATION
Latitude & Longitude (DMS): 33.916171, -117.256090
Project Watershed and Sub-Watershed: San Jacinto River/ Lake Elsinore

APN(s): 297-170-002 and 003
Map Book and Page No.: Book 11, Page 10

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s)

Proposed or Potential SIC Code(s)

Area of Project Footprint (SF)

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement
Does the project consist of offsite road improvements?

Does the project propose to construct unpaved roads?

Is the project part of a larger common plan of development (phased project)?

EXISTING SITE CHARACTERISTICS

Total area of existing Impervious Surfaces within the project limits (SF)

Is the project located within any MSHCP Criteria Cell?

If so, identify the Cell number:

Are there any natural hydrologic features on the project site?

Is a Geotechnical Report attached?

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D)
What is the Water Quality Design Storm Depth for the project?

Industrial Warehouse

1541
995,188

793,767 SF

XKy [N

CJy XN

[y Xn

47,725 (Alessandro
Blvd)

Oy XN

XKy [N

XKy [On

0.67

The project site is currently vacant, and consists of two parcels. The site is located on the south side of
Alessandro Blvd. between Frederick Street and Graham Street in the City of Moreno Valley. The site

generally drains from north to south.

The project proposes to develop the site as an industrial warehouse facility with related access from
Alessandro Blvd. and landscape improvements. The development will also include street improvements

along Alessandro Boulevard.

The total existing net area of the site is approximately 17.67 acres. After dedication for public right of
way, the proposed net area of the site is approximately 17.65 acres. The project area, including
proposed offsite improvements and vacant area runon, and existing offsite improvements tributary to

the project’s BMPs is 995,188 SF.




Drainage Area 1 includes Parcel 1 onsite areas and offsite tributary runon totaling 558,536 SF. Flows
generated onsite from Parcel 1 and offsite tributary runon will be directed to an underground detention
tank. From here the required treatment volume will be pumped to Biotreatment Device 1 (a Modular
Wetland). Treated flows will discharge (gravity flow) to the City of Moreno Valley’s storm drain system.
Flows from larger storms in excess of water quality treatment volume will be pumped out at rates less
than pre-development rates from the detention tank to the storm drain. From here, flows continue via
City of Moreno Valley Storm Drain to Perris Valley Channel and Canyon Lake as they do historically.

Drainage Area 2 includes Parcel 2 onsite areas and offsite tributary runon totaling 346,029 SF. Flows
generated onsite from Parcel 2 and offsite tributary runon will be directed to an underground detention
tank. From here the required treatment volume will be pumped to Biotreatment Device 2 (a Modular
Wetland). Treated flows will discharge (gravity flow) to the City of Moreno Valley’s storm drain system.
Flows from larger storms in excess of water quality treatment volume will be pumped out at rates less
than pre-development rates from the detention tank to the storm drain. From here, flows continue via
City of Moreno Valley Storm Drain to Perris Valley Channel and Canyon Lake as they do historically.

Drainage Area 3 includes the westerly portion of the Alessandro frontage, adjacent and adjacent
parkway totaling 27,680 SF. Bioretention Swale 3 is proposed to provide treatment of the area. Runoff
from Alessandro Boulevard will be directed to the swale via curb openings. Once treated in the soil
media, runoff will enter an underdrain, ultimately directing flows to a proposed catch basin and into a
City of Moreno Valley storm drain which is proposed to be routed through the site. From here, flows
continue via City of Moreno Valley Storm Drain to Perris Valley Channel and Canyon Lake as they do
historically.

Drainage Area 4 includes the center portion of the Alessandro frontage, adjacent and adjacent parkway
totaling 27,994 SF. Bioretention Swale 4 is proposed to provide treatment of the area. Runoff from
Alessandro Boulevard will be directed to the swale via curb openings. Once treated in the soil media,
runoff will enter an underdrain, ultimately directing flows to a proposed catch basin and into a City of
Moreno Valley storm drain which is proposed to be routed through the site. From here, flows continue
via City of Moreno Valley Storm Drain to Perris Valley Channel and Canyon Lake as they do historically.

Drainage Area 5 includes the easterly portion of the Alessandro frontage, adjacent and adjacent
parkway totaling 34,949 SF. Bioretention Swale 5 is proposed to provide treatment of the area. Runoff
from Alessandro Boulevard will be directed to the swale via curb openings. Once treated in the soil
media, runoff will enter an underdrain, ultimately directing flows to a proposed catch basin and into a
City of Moreno Valley storm drain which is proposed to be routed through the site. From here, flows
continue via City of Moreno Valley Storm Drain to Perris Valley Channel and Canyon Lake as they do
historically.

The Owner will maintain all BMPs including onsite biotreatment devices and offsite bioretention swales.

A.1 Maps and Site Plans

When completing your Project-Specific WQMP, include a map of the local vicinity and existing site. In
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in
Appendix 2. At a minimum, your WQMP Site Plan should include the following:

¢ Drainage Management Areas e Source Control BMPs

e Proposed Structural BMPs e Buildings, Roof Lines, Downspouts
e Drainage Path e Impervious Surfaces

e Drainage Infrastructure, Inlets, Overflows e Standard Labeling

-7-



Use your discretion on whether or not you may need to create multiple sheets or can appropriately
accommodate these features on one or two sheets. Keep in mind that the Co-Permittee plan reviewer
must be able to easily analyze your project utilizing this template and its associated site plans and maps.

A.2 Identify Receiving Waters

Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project
site is tributary to. Continue to fill each row with the Receiving Water's 303(d) listed impairments (if
any), designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the
receiving waters in Appendix 1.

Table A.1 Identification of Receiving Waters

Victoria Street) and

Newport Slough

i EPA  Approved 303(d) List | Designated Proximity to RARE
Receiving Waters : o 5
Impairments Beneficial Uses Beneficial Use
Perris Valley Channel None None N/A
MUN-AGR-GWR-REC1-
San Jacinto River (Reach 3) None REC2-WARM-WILD- 11.6 Miles
RARE
Canyon Llake (aka San ; MUN-AGR-GWR-REC1-
Jacinto River Reach 2) Muteients REC2-WARM-WILD NI
MUN-AGR-GWR-REC1-
San Jacinto River (Reach 1) None REC2-WARM-WILD- 18.8 Miles
RARE
; Nutrients, DDT, PCBs, Organic REC1-REC2-WARM-
Lake Elsinor
e Enrichment/Low Dissolved Oxygen WILD N/A
AGR-GWR-REC1-REC2-
T 1C . i
emescal Creek (Reach 5) None WARM-WILD-RARE 24.4 Miles
AGR-GWR-REC1-REC2-
k (R 4 N g i
Temescal Creek (Reach 4) one WARM-WILD-RARE 37.3 Miles
AGR-IND-GWR-REC1-
| k (Reach N
Temescal Creek (Reach 3) one REC2-WARM-WILD N/A
AGR-IND-GWR-REC1-
N
Temescal Creek (Reach 2) one REC2-WARM-LWRM N/A
REC1-REC2-WARM-
T
emescal Creek (Reach 1) pH WILD N/A
AGR-GWR-REC1-REC2-
Santa Ana River (Reach 3) Copper, Lead, Pathogens WARM-WILD-RARE- 60.7 Miles
SPWN
Prado Basin Management REC1-REC2-WARM-
H '
Zone P WILD-RARE 46.3 Miles
; AGR-GWR-REC1-REC2-

Ana R Reach 2 N i
Santa Ana River (Reach 2) one WARM-WILD-RARE 65.7 Miles
Santa Ana River (Reach 1) None AECERECSWARNME N/A

WILD
Tidal Prism of Santa Ana
River (to within 1000" of
( ! None None N/A




A.3 Additional Permits/Approvals required for the Project:

Table A.2 Other Applicable Permits

Agency Permit Required
State Department of Fish and Game, 1602 Streambed Alteration Agreement Y On
State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert. Xy D N
US Army Corps of Engineers, CWA Section 404 Permit v X n
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion [y N
Statewide Construction General Permit Coverage Xy |:| N
Statewide Industrial General Permit Coverage Y CIn
Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) Y D N
P e =[O

If yes is answered to any of the questions above, the Co-Permittee may require proof of
approval/coverage from those agencies as applicable including documentation of any associated
requirements that may affect this Project-Specific WQMP.



Section B: Optimize Site Utilization (LID Principles)

Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID
Principles into the site and landscape design. For example, constraints might include impermeable
soils, high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical
instability, high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety
concerns. Opportunities might include existing natural areas, low areas, oddly configured or otherwise
unbuildable parcels, easements and landscape amenities including open space and buffers (which can
double as locations for bioretention BMPs), and differences in elevation (which can provide hydraulic
head). Prepare a brief narrative for each of the site optimization strategies described below. This
narrative will help you as you proceed with your LID design and explain your design decisions to others.

The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest
and Use) be used unless it can be shown that those BMPs are infeasible. Therefore, it is important that
your narrative identify and justify if there are any constraints that would prevent the use of those
categories of LID BMPs. Similarly, you should also note opportunities that exist which will be utilized
during project design. Upon completion of identifying Constraints and Opportunities, include these on
your WQMP Site plan in Appendix 1.

Site Optimization

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the
WQMP Guidance Document will help you determine how best to optimize your site and subsequently
identify opportunities and/or constraints, and document compliance.

Did you identify and preserve existing drainage patterns? If so, how? If not, why?

No. The entire site will be mass graded. Runoff from onsite areas is directed to one of the biotreatment
devices for treatment, prior to exiting the site to the City storm drain as it does historically.

Did you identify and protect existing vegetation? If so, how? If not, why?

No. The entire site will be mass graded to accommodate the development, so it is not feasible to protect
existing vegetation.

Did you identify and preserve natural infiltration capacity? If so, how? If not, why?

No. The measured infiltration rates were too low to allow for the use of an infiltration BMP. Instead,
biotreatment BMPs are proposed.

Did you identify and minimize impervious area? If so, how? If not, why?

Yes. Impervious areas are limited to required streets, sidewalks and buildings. No decorative hardscape is
proposed.

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why?

Yes. Alessandro Boulevard runoff will be directed to bioretention swales for treatment.

-10-



Section C: Delineate Drainage Management Areas
(DMAs)

Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of
delineating and mapping your project site into individual DMAs, complete Table C.1 below to
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project
site. Upon completion of this table, this information will then be used to populate and tabulate the
corresponding tables for their respective DMA classifications.

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)! Area (Sq. Ft.) DMA Type

1A Concrete /Asphalt/ Roof | 502,471 Type D

1B Ornamental 40,593 Type D
Landscaping

1C Natural 15,472 Type D

2A Concrete /Asphalt/ Roof | 221,281 Type D

2B Ornamental 24,599 Type D
Landscaping

2C Natural 100,149 Type D

3A Concrete fAsphalt 21,819 Type D

3B Ornamental 5,861 Type D
Landscaping

4A Concrete /Asphalt 21,407 Type D

4B Ornamental 6,587 Type D
Landscaping

5A Concrete /Asphalt 26,789 Type D

5B Ornamental 8,160 Type D
Landscaping

Table C.2 Type ‘A’, Self-Treating Areas

1Reference Table 2-1 in the WQMP Guidance Document to populate this column

DMA Name or ID

Area (Sq. Ft.)

Stabilization Type

Irrigation Type (if any)

N/A

N/A

N/A

N/A

0 B




Table C.3 Type ‘B’, Self-Retaining Areas

Type ‘C’ DMAs that are draining to the Self-Retaining
Self-Retaining Area Area
Arag Storm
(square Depth [C] from Table C.4Required Retention Depth
DMA bostaprojet feet) (inches) BMACName JE (inches)
Name/ ID |surface type  [(Al [B] ID [ [D]
N/A N/A N/A N/A N/A N/A N/A
151 [C]
o] =18 +———

[A]

Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas

DMA Receiving Self-Retaining DMA
T
(] 9_-’ U o [ro
g = % > “é E, Area (square
<zt &" 3 E_ E 2 & [Product feet) Ratio
g [A] o § [B] [C1=[Alx[B] |pmA name/iD |[DI] [Cl/[D]
N/A N/A N/A N/A N/A IN/A N/A IN/A

Table C.5 Type ‘D’, Areas Draining to BMPs

DMA Name or ID

BMP Name or ID

1A and 1B Underground Detention and Biotreatment Device 1
2A and 2B Underground Detention and Biotreatment Device 2
3A and 3B Bioretention Swale 3
4A and 4B Bioretention Swale 4
5A and 5B Bioretention Swale 5

Note: More than one drainage management area can drain to a single LID BMP, however, one
drainage management area may not drain to more than one BMP.

=12 -



Section D: Implement LID BMPs

D.1 Infiltration Applicability

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in
Chapter 2.4.4 of the WQMP Guidance Document for further details)? []Y [XIN

If yes has been checked, Infiltration BMPs shall not be used for the site. If no, continue working through
this section to implement your LID BMPs. It is recommended that you contact your Co-Permittee to
verify whether or not your project discharges to an approved downstream ‘Highest and Best Use’
feature.

Geotechnical Report

A Geotechnical Report or Phase | Environmental Site Assessment may be required by the Copermittee to
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the
Co-Permittee, at their discretion, may not require a geotechnical report for small projects as described
in Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in
Appendix 3. In addition, if a Phase | Environmental Site Assessment has been prepared, include it in
Appendix 4.

s this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP
Guidance Document? [_] Y N

Infiltration Feasibility

Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support
Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the
appropriate box for each question and then list affected DMAs as applicable. If additional space is
needed, add a row below the corresponding answer.

Table D.1 Infiltration Feasibility

Does the project site... YES | NO

..have any DMAs with a seasonal high groundwater mark shallower than 10 feet? X
If Yes, list affected DMAs:

...have any DMAs located within 100 feet of a water supply well? X
If Yes, list affected DMAs:

..have any areas identified by the geotechnical report as posing a public safety risk where infiltration of X

stormwater could have a negative impact?

If Yes, list affected DMAs:

...have measured in-situ infiltration rates of less than 1.6 inches / hour? X

If Yes, list affected DMAs: ALL

..have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final X
infiltration surface?

If Yes, list affected DMAs:

...geotechnical report identify other site-specific factors that would preclude effective and safe infiltration? X

Describe here:

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used
for those DMAs and you should proceed to the assessment for Harvest and Use below.

-13-



D.2 Harvest and Use Assessment

Please check what applies: None of the below apply. Therefore, Harvest and Use has been assessed.

O Reclaimed water will be used for the non-potable water demands for the project.

[COIDownstream water rights may be impacted by Harvest and Use as approved by the Regional
Board (verify with the Copermittee).

OThe Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case,
Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture
Volume will be infiltrated or evapotranspired.

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If
neither of the above criteria applies, follow the steps below to assess the feasibility of irrigation use,
toilet use and other non-potable uses (e.g., industrial use).

Irrigation Use Feasibility

Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation
Use BMPs on your site:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Identify the total area of irrigated landscape on the site, and the type of landscaping used.
Total Area of Irrigated Landscape: 2.01 acres
Type of Landscaping (Conservation Design or Active Turf): Conservation Design

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for irrigation use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or
parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and
directing the stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: 18.22 acres

Cross reference the Design Storm depth for the project site (see Exhibit A of the WQMP
Guidance Document) with the left column of Table 2-3 in Chapter 2 to determine the
minimum area of Effective Irrigated Area per Tributary Impervious Area (EIATIA).

Enter your EIATIA factor: 1.158

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum irrigated area that would be required.

Minimum required irrigated area: 21.10

Determine if harvesting stormwater runoff for irrigation use is feasible for the project by
comparing the total area of irrigated landscape (Step 1) to the minimum required irrigated
area (Step 4).

Minimum required irrigated area (Step 4) | Available Irrigated Landscape (Step 1)

21.10 I 2.01
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Toilet Use Feasibility

Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet
flushing uses on your site:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Identify the projected total number of daily toilet users during the wet season, and account
for any periodic shut downs or other lapses in occupancy:

Projected Number of Daily Toilet Users:
Project Type: Industrial

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for toilet use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or
parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and
directing the stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: 18.22 acres

Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2-1 in Chapter 2 to determine the minimum number or toilet users per tributary impervious
acre (TUTIA).

Enter your TUTIA factor: 190

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of toilet users that would be required.

Minimum number of toilet users: 3,462

Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by
comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of
toilet users (Step 4).

Minimum required Toilet Users (Step 4) | Projected number of toilet users (Step 1)

3,462 | 914

Other Non-Potable Use Feasibility

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2
of the Guidance for further information. If yes, describe below. If no, write N/A.

Step 1:

Step 2:

N/A

Identify the projected average daily non-potable demand, in gallons per day, during the wet
season and accounting for any periodic shut downs or other lapses in occupancy or operation.

Average Daily Demand:

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for the identified non-potable use. Depending on the
configuration of buildings and other impervious areas on the site, you may consider the site as
a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff
and directing the stored runoff to the potential use(s) identified in Step 1 above.
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Total Area of Impervious Surfaces:

Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2-3 in Chapter 2 to determine the minimum demand for non-potable uses per tributary
impervious acre.

Enter the factor from Table 2-3:

Step4: Multiply the unit value obtained from Step 4 by the total of impervious areas from Step 3 to
develop the minimum number of gallons per day of non-potable use that would be required.

Minimum required use:

Step5: Determine if harvesting stormwater runoff for other non-potable use is feasible for the project
by comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of
toilet users (Step 4).

Minimum required non-potable use (Step 4) l Projected average daily use (Step 1)

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum
values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and
Biotreatment, unless a site-specific analysis has been completed that demonstrates technical
infeasibility as noted in D.3 below.

D.3 Bioretention and Biotreatment Assessment

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance
Document are feasible on nearly all development sites with sufficient advance planning.

Select one of the following:

LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as
noted below in Section D.4 {note the requirements of Section 3.4.2 in the WQMP Guidance
Document).

[0 A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been
performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the
technical infeasibility of LID BMPs, request a pre-submittal meeting with the Copermittee to
discuss this option. Proceed to Section E to document your alternative compliance measures.
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D.4 Feasibility Assessment Summaries

From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table
D.2 below to summarize which LID BMPs are technically feasible, and which are not, based upon the
established hierarchy.

Table D.2 LID Prioritization Summary Matrix

LID BMP Hierarchy (A|No LI D.
Name/ID 1. Infiltration 2. Harvestand use | 3. Bioretention 4. Biotreatment Compliance)
1A ] L] L] X [l
1B L] [] [E] X []
2A L] [E] [ X E]
28 [] [] [] X L]
3A [] & L] []
3B [ [] X [l [l
4A [] [ [ []
48 ] [] X LI L]
5A L] [] X L] []
5B ] ] X L] L]

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they
are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E
below to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA
must pass through the LID BMP hierarchy before alternative compliance measures may be considered.

All DMAs are treated using a LID BMP. No alternative compliance is required or proposed.
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D.5 LID BMP Sizing

Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the Vewe worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required Vewe
using a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design
Handbook or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete
Table D.3 below to document the Design Capture Volume and the Proposed Volume for each LID BMP.
Provide the completed design procedure sheets for each LID BMP in Appendix 6. You may add additional
rows to the table below as needed.

Table D.3 DCV Calculations for LID BMPs

DMA Post- DMA
Area Project Effective DMA Areas x| . )
DMA (square  Surface Impervious  Runoff Runoff Bioretention Device 1
Type/ID  feet) Type Fraction, I Factor Factor
(A] (B] (€] [A] x [C]
1A 502471  Asphalt I 0.89 448204.1
iB 40593 Landscaping 0.1 0.11 4483.8
ic 15472 Natural 0.3 0.23 3483.8
Proposed
Design Volume
Storm  Design Capture on Plans
Depth Volume, Vewp (cubic
(in) (cubic feet) feet)
=
Ar=3% A z
T 558536 456171.7 0.67 25469.6 25470
DMA Post-
Area Project Effective DMA DMA Areas : y ]
DMA (square  Surface Impervious Runoff x Runoff || Bioretention Device 2
Type/ID  feet) Type Fraction, I Factor Factor
[A] (B] [€] [A] x [C]
2A 221281 Asphalt 1 0.89 197382.7
28 24599 Landscaping 0.1 0.11 2717.2
2C 100149 Natural 0.3 0.23 22550.1
Proposed
Design Design Volume
Storm  Capture on Plans
Depth  Volume, Vewp (cubic
(in) (cubic feet) feet)
Ar=2 346029 2=222650.0 0.67 12431.3 12432
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DMA Post- DMA
Area Project Effective DMA Areas X . .
DMA (square  Surface Impervious  Runoff Runoff Bioretention Swale 3
Type/ID  feet) Type Fraction, I Factor Factor
[A] (B] (€] [A] x [C]
3A 21819 Asphalt 1 0.89 19462.5
i . 0.11
3B 5861 Landscaping 0.1 647.4 Proposed
Design Volume
Storm  Design Capture on Plans
Depth  Volume, Vemp (cubic
(in) (cubic feet) feet)
5=
= ;i / 12
Ar=1Z 27680 20109.9 0.67 1122.8 1123
DMA Post- DMA
Area Project Effective DMA Areas x| "
DMA (square  Surface Impervious  Runoff Runoff Bioretention Swale 4
Type/ID feet) Type Fraction, I Factor Factor
[A] (B] [C] [Alx[C]
4A 21407 Asphalt 1 0.89 19095
4B 6587 Landscaping 0.1 0.11 727.6
Proposed
Design Volume
Storm  Design Capture on Plans
Depth  Volume, Vewp (cubic
(in) (cubic feet) feet)
=
Ar=2 27994 19822.6 0.67 1106.8 1107
DMA Post- DMA
Area Project Effective DMA Areas x i .
DMA (square  Surface Impervious  Runoff Runoff Bioretention Swale 5
Type/ID  feet) Type Fraction, I Factor Factor
[A] [B] (€] [Alx[C]
5A 26789 Asphalt 1 0.89 23895.8
5B 8160 Landscaping 0.1 0.11 901.3
Proposed
Design Volume
Storm  Design Capture on Plans
Depth  Volume, Vemp (cubic
(in) (cubic feet) feet)
¥=
Ar=2Z X i
T 34949 24797.1 0.67 1384.5 1385

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document
[E] is obtained from Exhibit A in the WQMP Guidance Document
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6
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Section E: Alternative Compliance (LID Waiver
Program)

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to
LID waiver approval by the Copermittee). Check one of the following Boxes:

LID Principles and LID BMPs have been incorporated into the site design to fully address all
Drainage Management Areas. No alternative compliance measures are required for this project
and thus this Section is not required to be completed.

= Or -

] The following Drainage Management Areas are unable to be addressed using LID BMPs. A
site-specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the
Co-Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-
regional LID BMPs exist or are available for use by the project. The following alternative
compliance measures on the following pages are being implemented to ensure that any
pollutant loads expected to be discharged by not incorporating LID BMPs, are fully mitigated.
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E.1 Identify Pollutants of Concern

Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their
associated EPA approved 303(d) listed impairments, cross reference this information with that of your
selected Priority Development Project Category in Table E.1 below. If the identified General Pollutant
Categories are the same as those listed for your receiving waters, then these will be your Pollutants of
Concern and the appropriate box or boxes will be checked on the last row. The purpose of this is to
document compliance and to help you appropriately plan for mitigating your Pollutants of Concern in
lieu of implementing LID BMPs.

Table E.1 Potential Pollutants by Land Use Type

Priority Development|General Pollutant Categories

Project Categories  andlor ] ot :

fhrot]ed IF‘;atures (check those ﬁ:;i:::zrtlc?:s Metals  |Nutrients |Pesticides |Organic Sediments L:.a:r?s E g:'lease &

at apply Compounds

Detached Residential
Development P N B a & = P 3
Attached Residential "
Development 3 N B B H F 3 =
Commercial/Industrial @ 1) 1

& Development B o E i RE i 3 F
Automotive Repair 4, 5)

O Shops N P N N P N P P
Restaurants

O (5,000 f22) P N N N N N P P
Hillside Development

O (55,000 ) P N P P N P P P
Parking Lots

(6) (1) (1) (4) (1)

[l (>5,000 22 P P P P P P P P

[0 Retail Gasoline Outlets | N P N N P N P P

Project Priority Pollutant(s) | < e

of Concern = O 2 X O = O [l

P = Potential

N = Not Potential

() A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected
@ A potential Pollutant if the project includes uncovered parking areas; otherwise not expected

@ A potential Pollutant is land use involving animal waste

4 Specifically petroleum hydrocarbons

® Specifically solvents

(® Bacterial indicators are routinely detected in pavement runoff
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E.2 Stormwater Credits

Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are
potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Document to
identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.

N/A

Table E.2 Water Quality Credits
Qualifying Project Categories Credit Percentage’

Total Credit Percentage*

ICannot Exceed 50%
2Obtain corresponding data from Table 3-8 in the WQMP Guidance Document

E.3 Sizing Criteria

After you appropriately considered Stormwater Credits for your project, utilize Table E.3 below to
appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of
the WQMP Guidance Document for further information.

N/A

Table E.3 Treatment Control BMP Sizing

DMA Post- DMA
Area Project Effective DMA Area X i
DMA (square Surface  Impervious Runoff  Runoff Enter BMP Name / Identifier Here
Type/ID feet) Type Fraction, Is  Factor Factor
[A] (B] [C] [A] x [C]
Minimum Proposed
Design Volume
Capture Total Storm or Flow
Design  Volume or Water on Plans
Storm  Design  Flow Credit % (cubic
Depth  Rate (cubic Reduction  feet or
{in) feet or cfs) cfs)
A = [DIx[E]
=[D E F] = FIX(1-[H]) [
SIA] o | [F] iG] FXEH) W

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document

[E] is obtained from Exhibit A in the WQMP Guidance Document

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above

[1] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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E.4 Treatment Control BMP Selection

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential
pollutants in runoff, but do not sustain significant biological processes. Treatment Control BMPs must
have a removal efficiency of a medium or high effectiveness as quantified below:

e High: equal to or greater than 80% removal efficiency
e Medium: between 40% and 80% removal efficiency

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2
of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed
Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1.

N/A

Table E.4 Treatment Control BMP Selection
Selected Treatment Control BMP | Priority  Pollutant(s) of | Removal Efficiency
Name or ID* Concern to Mitigate? Percentage®

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may
be listed more than once if they possess more than one qualifying pollutant removal efficiency.

2 Cross Reference Table E.1 above to populate this column.

3 As documented in a Co-Permittee Approved Study and provided in Appendix 6.
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Section F: Hydromodification

F.1 Hydrologic Conditions of Concern (HCOC) Analysis

Once you have determined that the LID design is adequate to address water quality requirements, you
will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3
(including Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for
Hydromodification impacts. If your project meets one of the following criteria which will be indicated by
the check boxes below, you do not need to address Hydromodification at this time. However, if the
project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design
to comply with HCOC criteria. This is discussed in further detail below in Section F.2.

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee
has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one
acre on a case by case basis. The disturbed area calculation should include all disturbances
associated with larger common plans of development.

Does the project qualify for this HCOC Exemption? D Yy [XIN
If Yes, HCOC criteria do not apply.

HCOC EXEMPTION 2: The volume and time of concentration? of storm water runoff for the post-
development condition is not significantly different from the pre-development condition for a 2-year
return frequency storm (a difference of 5% or less is considered insignificant) using one of the
following methods to calculate:

e Riverside County Hydrology Manual

e Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method

e Other methods acceptable to the Co-Permittee
Does the project qualify for this HCOC Exemption? [y XN

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in
Appendix 7.

Table F.1 Hydrologic Conditions of Concern Summary (DA 1)

2 year — 24 hour

Pre-condition Post-condition % Difference

Time of
Concentration

Volume (Cubic Feet)
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Table F.2 Hydrologic Conditions of Concern Summary (DA 2)

2 year - 24 hour

Pre-condition

Post-condition

% Difference

Time of
Concentration

Volume (Cubic Feet)

Table F.3 Hydrologic Conditions of Concern Summary (DA 3)

2 year — 24 hour

Pre-condition

Post-condition

% Difference

Time of
Concentration

Volume (Cubic Feet)

Table F.4 Hydrologic Conditions of Concern Summary (DA 4)

2 year — 24 hour

Pre-condition

Post-condition

% Difference

Time of
Concentration

Volume (Cubic Feet)

Table F.5 Hydrologic Conditions of Cancern Summary (DA 5)

2 year — 24 hour

Pre-condition

Post-condition

% Difference

Time of
Concentration

Volume (Cubic Feet)

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage

basin are contributing to flow at the outlet.
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for
example, Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or
naturally erosion resistant feature) that will receive runoff from the project are engineered
and regularly maintained to ensure design flow capacity; no sensitive stream habitat areas will
be adversely affected; or are not identified on the Co-Permittees Hydromodification

Sensitivity Maps.

Does the project qualify for this HCOC Exemption? Oy XN

If Yes, HCOC criteria do not apply and note below which adequate sump applies to this HCOC
qualifier:

F.2 HCOC Mitigation
If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if
they meet one of the following conditions:

d.

Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat
impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions
utilizing accepted professional methodologies published by entities such as the California
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research
Project (SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC
analysis.

The project is developed consistent with an approved Watershed Action Plan that addresses
HCOC in Receiving Waters.

Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-
year return frequency storm. Generally, the hydrologic conditions of concern are not significant,
if the post-development hydrograph is no more than 10% greater than pre-development
hydrograph. In cases where excess volume cannot be infiltrated or captured and reused,
discharge from the site must be limited to a flow rate no greater than 110% of the pre-
development 2-year peak flow.

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7.
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Section G: Source Control BMPs

Source control BMPs include permanent, structural features that may be required in your project plans
— such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as
regular sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The
MEP standard typically requires both types of BMPs. In general, Operational BMPs cannot be
substituted for a feasible and effective permanent BMP. Using the Pollutant Sources/Source Control
Checklist in Appendix 8, review the following procedure to specify Source Control BMPs for your site:

1. Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist.
Check off the potential sources of Pollutants that apply to your site.

2. Note Locations on Project-Specific WQMP Exhibit: Note the corresponding requirements listed in
Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant
source and each permanent Source Control BMP in your Project-Specific WQMP Exhibit located in
Appendix 1.

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the
Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential
source of runoff Pollutants on your site (from those that you checked in the Pollutant
Sources/Source Control Checklist). In the middle column, list the corresponding permanent,
Structural Source Control BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control
Checklist) used to prevent Pollutants from entering runoff. Add additional narrative in this column
that explains any special features, materials or methods of construction that will be used to
implement these permanent, Structural Source Control BMPs.

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant
Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that
should be implemented as long as the anticipated activities continue at the site. Copermittee
stormwater ordinances require that applicable Source Control BMPs be implemented; the same
BMPs may also be required as a condition of a use permit or other revocable Discretionary Approval
for use of the site.

Table G.1 Permanent and Operational Source Control Measures

Potential Sources of .
Operational Source Control BMPs

Runoff pollutants Permanent Structural Source Control BMPs

Landscape/Outdoor | Project plan designs maximize natural Landscape maintenance will begin

Pesticide Use water storage and infiltration upon construction completion and will
opportunities, and protect slopes and occur on a monthly basis (or more
channels. Plants are grouped with frequently if desired) for all common

similar water requirements in order to
reduce excess irrigation runoff and
promote surface infiltration.
Landscaping correlates to the climate,

areas. The Owners will be responsible
for servicing all site landscaping and
irrigation in common areas. Site trees

T




soil, related natural resources and
existing vegetation of the site, as well as
the type of development proposed.
Irrigation methods will be utilized to
minimize runoff of excess irrigation
water across impervious surfaces. Such
measures will include employing rain-
triggered shutoff devises to eliminate or
reduce irrigation during and
immediately after precipitation, using
mulches (such as wood chips) to
minimize sediment in runoff and to
maintain soil infiltration capacity, and
coordinating design of the irrigation
system and landscape to minimize
overspray and runoff. irrigation systems
will use flow reducers or shutoff valves
triggered by pressure drop to control
water loss in the event of broken
sprinkler heads or water supply lines.
Water conservation devices such as
programmable irrigation timers will be
used.

and shrubs are to be trimmed as
necessary and all wastes disposed of
offsite. Wood mulch that has been
disturbed is to be replaced. Ongoing
maintenance shall be consistent with
local guidelines, and fertilizer and
pesticide usage shall be consistent
with the instructions contained on
product labels and with the
regulations administered by the State
Department of Pesticide Regulation.
Clippings and yard waste shall be
composted. Any adjustments to
ensure that sprinklers are not
overspraying should be made ina
timely manner. Any breaks or leaks in
piping must be repaired within 5
business days of report to the
landscaper. Scrap pipe and extra
materials shall be recycled if possible.
All non-recyclable wastes shall be
landfilled. Hazardous wastes shall be
disposed of per County hazardous
material disposal regulations.

Refuse Area

Drainage is not directed to the trash
enclosures but away from it. The
enclosures will be roofed.

This BMP will begin upon construction
completion and will occurona
monthly basis or more frequently as
dictated by volume of trash. The
Owners will be responsible for having
staff or contracting with a landscape
maintenance service that will be
responsible for litter control. They are
to ensure that the entire site is trash
free. Trash is to be removed and
placed in bins. “No hazardous
materials” signs will be posted in the
trash enclosure areas.

Loading Docks

Loading docks drain to the biotreatment
devices for treatment which will include
pre-treatment.

Items shall be unloaded and loaded
from docks as quickly as possible.
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Sweeping of
Sidewalks and
Parking Lots

This BMP will begin upon construction
completion and will occur on a bi-
annual basis. The Owners will contract
with a sweeping service to sweep the
lot every every six months.

Roofing, Gutters,
Trim

Roofing, gutters and trim made of
copper or other unprotected metals will
not be used.

On-site Storm Drain
Inlets

Stenciling adjacent to drop inlets will be
provided.

This BMP will begin upon construction
completion. Inspections will be done
by Owner’s staff after the first storm
of the rainy season and bi-monthly
thereafter for the duration of the rainy
season. The inspector is also required
to clean the facility as needed or when
filled to 25% capacity. Cleaning can be
by pump or chopvac or by hand.
Debris and trash shall be placed inside
bins.Stenciling shall be reflreshed as
needed . The Owners shall provide
stormwater pollution prevention
information to new site owners,
lessees and operators, and shall
include the following language on the
lease agreement: “Tenant shall not
allow anyone to discharge anything to
storm drains or to store or deposit
materials so as to create a potential
discharge to storm drains.”
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Section H: Construction Plan Checklist

Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first
two columns will contain information that was prepared in previous steps, while the last column will be
populated with the corresponding plan sheets. This table is to be completed with the submittal of your
final Project-Specific WQMP.

Table H.1 Construction Plan Cross-reference

BMP No. or ID

BMP Identifier and Description

Corresponding Plan Sheet(s)

Bioretention Device 1

Conceptual Grading Plan

Bioretention Device 2

Conceptual Grading Plan

Bioretention Swale 3

Conceptual Grading Plan

Bioretention Swale 4

Conceptual Grading Plan

(9, I I - SN T S R

Bioretention Swale 5

Conceptual Grading Plan

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to
facilitate an easy comparison of the construction plans to your Project-Specific WQMP. Co-Permittee
staff can advise you regarding the process required to propose changes to the approved Project-Specific

WQMP.
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Section I: Operation, Maintenance and Funding

The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue
to operate as designed. To make this possible, your Copermittee will require that you include in
Appendix 9 of this Project-Specific WQMP:

1. A means to finance and implement facility maintenance in perpetuity, including replacement
cost.

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until
responsibility for operation and maintenance is legally transferred. A warranty covering a
period following construction may also be required.

3. An outline of general maintenance requirements for the Stormwater BMPs you have selected.

4. Figures delineating and designating pervious and impervious areas, location, and type of
Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo-
locating the BMPs using a coordinate system of latitude and longitude is recommended to
help facilitate a future statewide database system.

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do
not require specialized O&M or inspections but will require typical landscape maintenance as
noted in Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical
landscape maintenance for these areas.

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP
Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater
BMPs built on your site. An agreement assigning responsibility for maintenance and providing for
inspections and certification may also be required.

Details of these requirements and instructions for preparing a Stormwater BMP Operation and
Maintenance Plan are in Chapter 5 of the WQMP Guidance Document.

Maintenance Mechanism: The Owners will maintain all BMPs including the offsite bioretention swales
and onsite biotreatment devices.

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners
Association (POA)?

[y XN

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally,
include all pertinent forms of educational materials for those personnel that will be maintaining the
proposed BMPs within this Project-Specific WQMP in Appendix 10.

Operation and Maintenance Plan and Maintenance Mechanism will be provided in the Final WQMP.
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Appendix 1: Maps and Site Plans

WQMP Site Plan (includes Location Map) and Receiving Waters Map
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EASEMENTS
THE TERMS, PROVISIONS AND EASEMENT(S) CONTAINED IN THE DOCUMENT ENTITLED “TEMPORARY DECLARATION OF EASEMENT
FOR ACCEPTANCE OF DRAINAGE WATERS” RECORDED JANUARY 22, 2009 AS INSTRUMENT NO. 2009-0029343 OF OFFICIAL
RECORDS. PER THE PROVISIONS OF THE EASEMENT DOCUMENT, SAID EASEMENT WILL BE ABANDONED UFPON THE DEVELOPMEN

PRELIMINARY WATER QUALITY MANAGEMENT PLAN

COMPASS DANBE CENTERPOINTE - PROPOSED INDUSTRIAL WAREHOUSE FACILITY D00 CONTR O A WATER CONDZRVATION DISTRACT. RECORDED DELEVBER. 25 5008 36 INSTRUMET NO. 5005.0€5 780
SOUTH SIDE OF ALESSANDRO BOULEVARD
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LOT 2, BLOCK 242 OF MAP NO. |, BEAR VALLEY AND ALESSANDRO DEVELOPMENT CO., AS
SHOWN BY MAFP ON FILE IN BOOK | I PAGE 10 OF MAFPS, RECORDS OF SAN BERNARDINO
COUNTY, CALIFORNIA; EXCEFTING THEREFROM THAT PORTION OF ALESSANDRO BOULEVARD AS
CONVEYED TO THE COUNTY OF RIVERSIDE BY DOCUMENT RECORDED NOVEMBER 28, 1972 AS
INSTRUMENT NO. 157190, OFFICIAL RECORDS.

PARCEL 2:

OF OFFICIAL RECORDS.

@MATTERS IN A DOCUMENT ENTITLED “DRAINAGE EASEMENT AGREEMENT”, EXECUTED BY AND BETWEEN WILMA PACIFIC INC. AND
THE CENTENNIAL GROUP INC., RECORDED DECEMBER 02, 1987 AS INSTRUMENT NO. 341821 OF OFFICIAL RECORDS,
INCLUDING BUT NOT LIMITED TO COVENANTS, CONDITIONS, RESTRICTIONS, EASEMENTS, ASSESSMENTS, LIENS AND CHARGES.
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CALIFORNIA STATE WATER RESOURCES CONTROL BOARD
DIVISION OF WATER QUALITY- MUNICIPAL STORM WATER UNIT
TRASH IMPLEMENTATION PROGRAM

EXECUTIVE DIRECTOR DESIGNEE
CERTIFICATION of TRASH FULL CAPTURE SYSTEMS

The Executive Director Designee of the State Water Resources Control Board
certified ' the initial Full Capture Systems List of Trash Treatment Control Devices April 27, 2017
on:

The Executive Director Designee of the State Water Resources Control Board

certified the following:

* AquaShield was added to the Certified Full Capture Systems List of Trash
Treatment Control Devices; and

* The new Certified Trash Full Capture Systems List of Multi-Benefit
Treatment Systems on: ’

August 4, 2017

The Executive Director Designee of the State Water Resources Control Board
certified the following new Full Capture System Devices:

* Inventive Resources -Water Decontaminator (WD)

* ADS FlexStorm - Full Capture Inserts

* Bio Clean - Inlet and Grate Inlet Filters

* Jensen Stormwater Systems - Jensen Deflective Separator (JDS)
* Bio Clean - Debris Separating Baffle Box (DSBB)

* CleanWay - Curb Inlet Filtration System

* CleanWay - Drop Inlet Device

* StormTrap - SiteSaver

March 15, 2018

The Executive Director Designee of the State Water Resources Control Board
certified the following new Full Capture System Devices:

« Hydro International - Hydro DryScreen
* Hydro International - Up-Flo Filter

»  Revel Environmental Manufacturing Inc. - Triton CPS-FTC July 10, 2018
»  Revel Environmental ManufactLJring Inc. - Triton PERF-FTC Insert Cartridge
* Hydro International - Downstream Defender

+ BioClean - Modular Wetland System

Ih accordance with the Trash Amendments?, | do hereby certify that the Trash Treatment Control
Devices/Systems n the Certified Full Capture Systems lists of Trash Treatment Control Devices and of Multi-
Benefit Treatment Systems meet the Full Capture System definition, provided the device or system meets the
conditions stated within these lists.

Ao

/Kardp Mogus, D puty/Director of Water Quality
Execdtive Diregtor Dgsignee

1 Prior to installation, Full Capture Systems must be certified by the Executive Director, or designee, of the State Water Board. (See definition
of Full Capture System in Trash Amendments Glossary)

2 Amendment to the Water Quality Control Plan for Ocean Waters of California to Control Trash (Ocean Plan) and Part 1 Trash Provisions of
the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays, And Estuaries Of California (ISWEBE Plan) adopted by the State
Water Board.
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CONCEPTUAL GRADING PLAN

COMPASS DANBE CENTERPOINTE - PROPOSED INDUSTRIAL WAREHOUSE FACILITY
SOUTH SIDE OF ALESSANDRO BOULEVARD
APN 297-170-002 & 003 - CITY OF MORENO VALLEY

N

: QL;CAB}\
Bir -

LEGAL DESCRIPTION

PARCEL | :

LOT 2, BLOCK 242 OF MAP NO. |, BEAR VALLEY AND ALESSANDRO DEVELOPMENT CO., AS
SHOWN BY MAFP ON FILE IN BOOK | I PAGE 10 OF MAFPS, RECORDS OF SAN BERNARDINO
COUNTY, CALIFORNIA; EXCEPTING THEREFROM THAT PORTION OF ALESSANDRO BOULEVARD AS
CONVEYED TO THE COUNTY OF RIVERSIDE BY DOCUMENT RECORDED NOVEMBER 28, 1972 AS
INSTRUMENT NO. 157190, OFFICIAL RECORDS.

PARCEL 2:

LOT 3, BLOCK 242 OF MAFP NO. |, BEAR VALLEY AND ALESSANDRO DEVELOPMENT CO., AS
SHOWN BY MAP ON FILE IN BOOK | I, PAGE 10 OF MAPS, RECORDS OF SAN BERNARDINO
COUNTY, CALIFORNIA; EXCEFPTING THEREFROM THAT PORTION DESCRIBED IN THE DEED TO THE
COUNTY OF RIVERSIDE DOCUMENT RECORDED MAY 30, 1972 AS INSTRUMENT NO. 69766,
OFFICIAL RECORDS.

EASEMENTS

I THE TERMS, PROVISIONS AND EASEMENT(S) CONTAINED IN THE DOCUMENT ENTITLED
“TEMPORARY DECLARATION OF EASEMENT FOR ACCEPTANCE OF DRAINAGE WATERS” RECORDED
JANUARY 22, 2009 AS INSTRUMENT NO. 2009-0029343 OF OFFICIAL RECORDS. PER THE
PROVISIONS OF THE EASEMENT DOCUMENT, SAID EASEMENT WILL BE ABANDONED UPON THE
DEVELOPMENT OF THE PROPERTY.

(2)AN OFFER OF DEDICATION FOR FLOOD CONTROL AND DRAINAGE AND INCIDENTAL PURPOSES, IN FOR SIDEWALK
FAVOR OF RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT, S TR
RECORDED DECEMBER 23, 2009 AS INSTRUMENT NO. 2009-065760 | OF OFFICIAL RECORDS. -

@MATTERS IN A DOCUMENT ENTITLED “DRAINAGE EASEMENT AGREEMENT”, EXECUTED BY AND
BETWEEN WILMA PACIFIC INC. AND THE CENTENNIAL GROUP INC., RECORDED DECEMBER 02,
19867 AS INSTRUMENT NO. 341821 OF OFFICIAL RECORDS, INCLUDING BUT NOT LIMITED TO
COVENANTS, CONDITIONS, RESTRICTIONS, EASEMENTS, ASSESSMENTS, LIENS AND CHARGES.

X
oV

oy
(o”Q/Q/
9

v
s
‘V/ APN 296-223-023
I\ =

VIS T
3V GAS A 3V GRS —— 3 GAS

APN 296-223-036 %,

APN 296-200-007 l

APN 296-200-00 | APN 296-223-018 / APN 296-223-017 | APN 296-223-016| APN 296-223-015| APN 296-223-014 | APN 296-223-013

45"W

ET

IAF’N 296-223-012

CABLE CARLE CARI|E

JF% 3UGAS
L]

CABIE

>

CABLE

CABLE

CABLE
e o]
o GRAO FLEC Y - UE\\;[%C

EXISTING STORM DRAIN || .
LINE TO BE REPLACED\| ?X%w% /fSIN

2V WATER

CABLE

CABLE

S—

NOO°0O6

—
3NGAS

3V GAS

AD

3GAS 3".GAS
E

TGRS =
ELEC ELEC ELEC

ELEC

+

ELEC ELEC

1
EXISTING STORM DRAIN_/(il N\_EXISTING 4

LINE TO BE REFLACED CATCH BASIN

Vo imier Al /2" WATER ¥

()

— O[] 27/ 77 it s by
iy _ il — o= = “ALESSANDRO— eesaTe
| LI=1142.10,R=50,000.00 "~ o[ T 7 NBO°34'5CW S
A=01°18'32", T= 571.0& T

EXISTING EDGE_yc» Of
pa EXISTING R/W (AP (1581

L=370.96'" R= 49933.00'—
/S| S
AT

K GAS 3V GAS
ELF

PROFPOSED 4'

3" EA3 3
ELEC
DEDICATION EXISTING CURB, 70"

GUTTER AND SIDEWALK

P'YWATER: 2" WATER:
+=  ALESSANDRO

ELEC
EXISTING CURB.
GUTTER AND
SIDEWALK,

EXISTING RAISED
/I'CENTER MEDIAN

re" \c'v’ATEB, ’_
/4

EXISTING RAISED
/[ CENTER MEDIAN ik i

/] |
- - — ' Jl ~ “BOULEVARD (CONST_RUCTION)fHHB T

PROPOSED 4'
-~ PROPOSED 4'

—— DEDICATION (1580).
| FOR SIDEWALK

IR e

— — ELEC
—? -G

'‘CHAGALL CT.

J 2" WATER: 2" \WATER:

BOULEVARD (SURVEY)

V2 WATER:

V2 W ATER:

o

el

T 72 2

EXISTING EDGE

OF PAVEMENT &
T Adscuic®

A % m;s q
- NSTE T
— NN

—_—

e SLLLL

—DEDICATION FOR ~—
SIDEWALK

J-A=0°25'32", T= 155.48'

@)

€ /

F A D :
——8) — Sh—— Z — = I
=~ PROPOSED |9 WIDE PUBLIC STORM DRAIN EASEMENT

— _
N T ] S / —V
| —o.%ﬂ X3
. ..‘6\ S - 1 LI

S A

_ _——— —

T_20

) o
S

4W calcal ca

0.5% 0.5% &
— . — - Y

NOTES

. EXISTING GROSS AREA: 871,608 SF = 20.01 AC
EXISTING NET AREA: 769,57 | SF = 17.67 AC

PROPOSED DEDICATION: 890 SF = 0.02 AC

PROPOSED NET AREA: 768,681 SF = 17.65 AC

PROJECT SITE IS LOCATED WITHIN ZONE X' (AREA OF MINIMAL FLOOD
HAZARD PER FIRM MAP NO. 06065C0745G DATED AUGUST 28, 2008) PROPOSED 25' WIDE PUBLIC ||
SEE SITE PLAN FOR PARKING STALL DIMENSIONS. STORM DRAIN EAGEVENT
EXISTING FEATURES ARE TO REMAIN UNLESS OTHERWISE NOTED. T

y

- P.L

Fr

—(1580)

SENCEN

N®

PROPOSED
P.L. PER TPM
NO. 37944

0 o N~

A\

PROPOSED FEATURES

(1) PROPOSED CURB
(2) PROPOSED CURB ¢ GUTTER
(3) PROPOSED RIBBON GUTTER

(4) PROPOSED DROP INLET

(5) PROPOSED ROLLING GATE

(6) PROPOSED SIDEWALK

(7) PROPOSED STORM DRAIN

(8) PROPOSED ADA RAMP

(9) EXISTING BUS STOP TO BE REMOVED

(10 PROPOSED TRASH ENCLOSURE

() PROPOSED DRIVEWAY

(1) PROPOSED UNDERGROUND DETENTION TANK
(9 PROPOSED TRANSFORMER e
({9 EXISTING POWER POLE/STREET LIGHT TO BE RELOCATED

({9 EXISTING PULLBOX TO BE RELOCATED

(9 PROPOSED CATCH BASIN

() PROPOSED &' HIGH TUBULAR STEEL FENCE

(8 PROPOSED COMMUNICATION CONDUIT PER CITY STANDARDS

(9 PROPOSED AC BERM _
@0 PROPOSED FIRE HYDRANT
€.]) PROPOSED WATER SERVICE
(2 PROPOSED SEWER SERVICE

SLOPE PAD ¢ FINISHED }fLOOR 30 5

\
-—

=D
0.7% | < 5
'_’L

EXISTING PROPERTY /}

LINE TO BE REMOVED

N

Q/

NOO°25'42'E 563.17 ~%

PROPOSED 101,244 SF/OFFICE/ u
WAREHOUSE BUILDING
78.5-80.5FF
77.8-79.8PAD _

PROPOSEA{ZH WIDE PRIVATIFY| |/
STORM DRAIN EASEMENT /

50.79'

/ \
PROPOSED 295,031 SF OFFICE /.
WAREHOUSE BUILDING

78.9-80.9FF |
| 78.2-80.2PAD

0.50% ~

/'_Vlf_gav-

\
APN 297-170-034 ‘

SLOPE PAD ¢ FINISHE}Zé FLOOR

SLOPE PAD ¢ FINISHED FLOOR

NOQO°25'42"E

LTS :

[ T [

(a 4 .
‘l .

<

«\ 4.

(1573)- -

PROPOSED 20' WIDE

(3 PROPOSED MODULAR WETLAND BIOTREATMENT DEVIC ) k!
(€9 PROPOSED SUMP AND PUMP K 5
(€9 PROPOSED BIORETENTION SWALE = A

(€9 EXISTING POWER POLE/STREET LIGHT TO REMAIN

() EXISTING SIGN BE RELOCATED . 12| @ﬂo/l}
(9 PROPOSED EDGE OF PAVEMENT (579 g A . oM A ]
(9 PROPOSED CURB OPENING 5 R \@ ol O 3 ¥ 0T
(6O PROPOSED ROOF DRAIN LEGEND == = : A ie ,
— _— — — — — [Ty (p— — — ] /
(G 1) OVERHEAD UTILITIES AND AC ASPHALT CONCRETE == NP = Ay 5 N N oM b
ELECTRICAL LINES LESS THAN ETF EEE?QQCFRANSFORMER 80 o — .=“’€5§_*_?d (1575 N S O \ @ SRgoN
| 15KV TO BE UNDERGROUNDED S(o™ N QN | ~ So— \Fr—— NN
FF FINISHED FLOOR i z > NN \ = EX'Z?,Q’SC%EE_/ i 6'1% < |B G % 4
FG FINISHED GROUND [T N )‘j 5 e AG)>
>~ 7
FH EXISTING FIRE HYDRANT oo o e s —N;
NOTE FL FLOWLINE Q=702 27 l EYISTING INLET S s 20
THE CITY ENGINEER MAY REQUIRE THE ~ FS FINISHED SURFACE Oz SRy it o p s s APN 257176069 7 77 55
REMOVAL AND REPLACEMENT OF THE GB GRADEBREAK ol |
STRUCTURAL SECTION FOR PAVEMENT NV INVERT ELEVATION o
TO HALF-STREET WIDTHS PLUS 18' OR  PB EXISTING PULL BOX
PROVIDE CORE TEST RESULTS PCC PORTLAND CEMENT CONCRETE WEST
CONFIRMING THAT THE EXISTING PL PROPERTY LINE P.L.
PAVEMENT SECTION IS PER CURRENT PP EXISTING POWER POLE RVE DATA " '
CITY STANDARD. RET RETAINING CURV VARIES 56.90 €4"?/ARIE5
RAW RIGHT-OF-WAY A R T L : :
PAVING LEGEND oM EXISTING SEWER MANHOLE Cl_| 00°01'04" |49933.00 771" | 1541 o T SCHOOL DISTRICT  UTILITIES
STL EXISTING STREET LIGHT > T 000751 129325001 3533 | 70 4e EXISTING | EXISTING
T¢ TOP OF CURD CROUND | 2/ | prorosED S0UTH MORENO VALLEY ELECTRIC: gho:
PROPOSED AC PAVING TG TOP OF GRATE LINE DATA 1 PROPOSED W : SSUTHERN CALIFORNIA SOUTHERN CALIFORNIA
A L | ACPAVING BUILDING N UNIFIED SCHOOL DISTRICT GAS COMPANY
: . == =— EXISTING CURB ¢ GUTTER SEARING SSTANCE 1.80%||  FF 78 5-80.9 26634 ALESSANDRO BOULEVARD EDISON COMPANY o5 1 WEST LUGONIA AVENUE
R — : APN 297-170-034 I.00% MORENO VALLEY, CA 92553 26100 MENIFEE ROAD
< | PROPOSED PCC PAVING =~ ===== PROPOSED CURB ¢ GUTTER LI | N59°38'55'W 7.869 REDLANDS, CA 92373
L 55 . ' VARIES (951) 57 1-7500 ROMOLAND, CA 92585 909) 3357557
— —(1200) EXISTING CONTOURS L2 | N77°4008'E 18.75 | =t 95 1) 9255334 9093 . -
) | I | . ELE MMUNI A I N :
;ES&%SED DECORATIVE . _ FLOWLINES ti E;;gi':é“w L}%%i' SECTION A-A #6545 5% 20 ¢ |8 30 vgﬁgls \ —!;ASTF;N MUNICIPAL CHARTER COMMUNICATIONS
— — — CENTERUNE |_5 N75003|57“E 16 69| FACING NORTH WATER D[STRK:T 7337 CENTRAL A\/E
EXISTING AC PAVING — — — — EXISTING RW BENCHMARK L6 | N79°4602'F 23.49' AC PAVING BUILDING . (95 1) 406- 1666
TOF OF CONCRETE STORM DRAINAGE BASIN 288.58' VARIES  |1.80%|| FF78 5873 SCALE: 1"=50 PERRIS, CA 92570
— = = — PROPERTY LINES : L7 | N&9°34'26"W 56.75 | .0O% | .0%-4.0% (951) 928-3777
N&8°2 |'35"W FROM THE SOUTHWEST CORNER OF THE PROPERTY. 5 | Neo5325E 5] | SOUTH 1.00% oAU FRONTIER COMMUNICATIONS
— o GAs— EXISTING UTILITY LINE ELEVATION = 1574.20 SRS S P.L. | ~ SEWER: 9 5. 4TH STREET
L9 | N&9°34'26'W 16.97 | \6 0 50 100 150 EASTERN MUNICIPAL REDLANDS, CA 92373
PROPOSED BUILDING FOOTPRINT BASIS OF BEARING WATER. DISTRICT (909) 746-6676
——sb—— PROPOSED PRIVATE STORM DRAIN e 2270 TRUMBLE ROAD
o o o ANE O PRODIATA 4 | SOURCE OF SURVEY SOILS ENGINEER PERRIS, CA 92570 ATST
————— PROPOSED CITY STORM DRAIN : . SECTION D-D - 3939 E. CORONADO ST.
DECEMBER 19, 20| 4. 2 AC PAVING NTS AS CONDUCTED BY AS CONDUCTED BY :
IS W PARTNER ENGINEERING NORCAL ENGINEERING PEN20-0120 (714) 507-3526
VARIES PROPOSED AND SCIENCE, INC. 10641 HUMBOLT STREET
BOULEVARD N\ 0-2%-1.6% N 257 1 70088 P.L. PER TPM 1761 EAST GARRY AVENUE LOS ALAMITOS, CA 90720 TPM NO. 37944
EXISTING EXISTING T -170- NO. 37944\ SANTA ANA, CA 92705 PHONE: (562) 799-9469
NORTH SOUTH PHONE: (7 | 4) 477-8G57 FAX: (562) 799-9459 PEN20-0121 - PLOT PLAN
(SURVEY) (CONSTRUCTION) RAW VARIES VARIES
5 v R/W SECTION B-B s | AT 4144 UARES
[TH| _ ! | | | 1
7 o UARIES VARIES 137'-139.33 t FACIE?SEAST 3o 18 20 20 18 3o CONCEPTUAL GRADING PLAN
| EUCALYPTUS | AVENUE © 60 A 67 7 APN 297-170-002 & 003
-  VARIES UARIES £;o_| 233 i o ! | PRELIMINARY EARTHWORK QUANTITIES COMPASS DANBE CENTERPOINTE
5 = < 518 D - EOPOSLD | R OPOSED CUT 30.500CY  (RAW/UNADJUSTED) PROPOSED INDUSTRIAL WAREHOUSE FACILITY
- w < S | EXISTING RAISED! l, VARIES 4353 ,  VARIES £S5 5 -~ BUILDING BUILDING FILL 26,000 CY  (SITE EXPECTED TO BALANCE AFTER LOSSES) SOUTH SIDE OF ALESSANDRO BOULEVARD
o ) s 2 CENTER MEDIAN 2-12 VARIES 60.4-63.4' ¥ FF78.9-80.9' FF78.5-80.5' CITY OF MORENO VALLEY
= o O % EXISTING CURB | .00% |.00% | .00% | .00% NOTE: THE PROPOSED GRADING ON THIS PLAN IS STRICTLY CONCEPTUAL
O - | COTTONWOOD VARIES 40 | 7.40 —— =S AND SHOULD ONLY BE USED FOR PLANNING PURPOSES.
/‘ ¢ GUTTER 56 STING g g
I
Y, PP 07,777, EXRIoulED PROPOSED _
o | T/ /7% 2777 A | PROPOSED AC PAVING « land planning
9 PROPOSED | 2 PROPOSED AC PAVING () ivil engineeri
o PROPOSED WL A AC PAVING PROPERTY OWNER: PREPARED FOR/APPLICANT: « civil engineering
i | EXISTING AC PAVING BUILDING AC PAVING W | ]
i0| ALESSANDRO | BOULEVARD FE 78.5-80.5' | .80% PROPOSED 40' WIDE o ¢ landscape architecture
EXISTING ‘ APN 297-170-004 ACCESS EASEMENT MORENO VALLEY B
| SIDEWALK PROPOSED AC PAVING 1.00% CENTERPOINTE = phone 909.748.7777
PRS?%ECT SECTION E-E CDRE HOLDINGS 17 LLC _|§ Texo097masTITE ]
N E- C/O CDRE HOLDINGS |7 LLC , thatcher engineering & associates, inc.
TYPICAL SECTION ATTN: MARK BACHLI 3 .
SECTION C_C FACING NORTH ATTN: MARK BACHL/ 1461 ford street, suite 105, redlands, ca 92373
CACTUS AVENUE DIVIDED MAJOR ARTERIAL ' 523 MAIN STREET ~
FACING NORTH NTS 523 MAIN STREET
(STANDARD MVSI- 101 A-0) EL SEGUNDO, CA 90245
NTS EL SEGUNDO, CA 90245

ALESSANDRO BLVD. - FACING EAST (310) 428-3302

NTS

Sheet Number:
CG-1

162012CGP

Reference Number:
16201 2CGP

Job Number:
162012

Date Prepared:
10/5/20

Drawn By:
RL

VICINITY MAP (310) 428-3302



AutoCAD SHX Text
TP

AutoCAD SHX Text
TP

AutoCAD SHX Text
TP

AutoCAD SHX Text
TP

AutoCAD SHX Text
N

AutoCAD SHX Text
N


Appendix 3: Soils Information

Geotechnical Study and Other Infiltration Testing Data
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NorCal Engineering
Soils and Geotechnical Consultants
Los Alamitos, California 90720
(562)799-9469 Fax (562)799-9459

September 22, 2020 Project Number 21631-20

CDREP LLC
523 Main Street
El Segundo, California 90245

Attn: Mr. Mark Bachli

RE: Evaluation of Soils Infiltration Study - Proposed Industrial Warehouse
Development - Located at the Southeast and Southwest Corners of
Allessandro Boulevard and Chagall Court, in the City of Moreno Valley,
California

Dear Mr. Bachli:

Pursuant to your request, this firm has performed an evaluation of our soil infiltration
study at the above referenced project. Based upon the results of our field testing as
described in our Updated Soils Infiltration Study dated April 27, 2020, the soils have
infiltration rates less than 0.8 in/hr in 7 of 8 pits, as listed below.

Test Depth Minimum Field Design Infiltration
No. Percolation Rate (in/hr) Rate (in/hr)

1 5 4.72 1.57

2 2 0.16 0.05

3 Si 0.16 0.05

4 3 0.63 0.21

5 6’ 0.79 0.26

6 7 0.16 0.05

7 7’ 0.16 0.05

8 4 0.32 0.11

The actual water drop verses time was plotted by this firm for eight (8) percolation tests
with the results shown in Appendix A. The minimum field percolation rate was computed
based on the lowest water drop over a 3 hour testing period. For field percolation tests
up to 6 hours long, lower percolation rates would typically occur. Since 7 out of 8 tests
yield very low percolation rates, our final design recommendations are these fine-grained
soils should not be used for percolation pits.
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Based on a safety factor of 3.0, the subsurface soils encountered in the proposed on-site
drainage disposal system have a design infiltration rate of less than 0.3 in/hr in 7 of 8
pits. Thus, these fine grained soils are not acceptable for percolation pits at the site.

Our Test No. 1 encountered an isolated area of sandy soil which did provide a favorable
infiltration rate. It is our professional opinion, that the proposed on-site drainage
disposal system shall not be utilized based on the predominately very stiff clayey
conditions.

We appreciate this opportunity to be of service to you. If you have any further questions,
please do not hesitate to contact the undersigned.

Respectfully submitted,
NORCAL ENGINEERIN

Lt T3k

Keith D. Tucker
Project Engineer
R.G.E. 841

s

Scott D. Spensiero
Project Manager

NorCal Engineering
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Geotechnical Engineering Investigation
Proposed Industrial Warehouse Development

SE and SW Corners of Allessandro Blvd and Chagall Ct
Moreno Valley, California

CDREP LLC
523 Main Street
El Segundo, California 90245

Attn: Mr. Mark Bachili

Project Number 21631-20
January 31, 2019
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Soils and Geotechnical Consultants
10641 Humbolt Street Los Alamitos, CA 90720
(562) 799-9469 Fax (562) 799-9459

January 31, 2020 Project Number 21631-20

CDREP LLC
523 Main Street
El Segundo, California 90245

Attn: Mr. Mark Bachli

RE: Geotechnical Engineering Investigation - Proposed Industrial Warehouse
Development - Located at the Southeast and Southwest Corners of Allessandro
Boulevard and Chagall Court, in the City of Moreno Valley, California

Dear Mr. Bachli:

Pursuant to your request, this firm has performed a Geotechnical Engineering Investigation for
the above referenced project in accordance with your approval of our proposal dated January
13, 2020. The purpose of this investigation is to evaluate the geotechnical conditions of the
subject site and to provide recommendations for the proposed industrial warehouse

development.

The scope of work included the following: 1) site reconnaissance; 2) subsurface geotechnical
exploration and sampling; 3) laboratory testing; 4) soil infiltration testing; 5) engineering analysis
of field and laboratory data; 5) preparation of a geotechnical engineering report. It is the
opinion of this firm that the proposed development is feasible from a geotechnical standpoint
provided that the recommendations presented in this report are followed in the design and

construction of the project.
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1.0 Project Description

It is proposed to construct an industrial warehouse development consisting of a 102,669 and
295,470 square feet buildings as shown on the attached Site Plan by Herdman Architecture +
Design dated December 18, 2019. The proposed concrete tilt-up buildings will be supported by
a conventional slab-on-grade foundation system with perimeter-spread footings and isolated
interior footings. Other improvements will include asphalt and concrete pavement areas,

hardscape and landscaping.

It is assumed that the proposed grading for the development will include cut and fill procedures
on the order of a few feet to achieve finished grade elevations. Final building plans shall be
reviewed by this firm prior to submittal for city approval to determine the need for any additional
study and revised recommendations pertinent to the proposed development, if necessary.

2.0 Site Description
The 18.05-acre subject property is located at the southeast and southwest corners of

Allessandro Boulevard and Chagall Court, in the City of Moreno Valley. The generally
rectangular-shaped parcel is elongated in an east to west direction with topography of the
relatively level descending slightly from a north to south direction on the order of a few feet.
The site is undeveloped parcel covered with a low vegetation growth of natural grasses and

weeds.

3.0 Site Exploration
The investigation consisted of the placement of ten (10) subsurface exploratory trenches by a

backhoe to depths ranging between 5 and 15 feet and two (2) exploratory borings by a truck
mounted drill rig both to a depth of 50 feet below current ground elevations. The explorations
were visually classified and logged by a field engineer with locations of the subsurface
explorations shown on the attached plan. The exploratory trenches/borings revealed the
existing earth materials to consist of fill and natural soil. Detailed descriptions of the subsurface
conditions are listed on the trench and boring logs in Appendix A.

NorCal Engineering
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It should be noted that the transition from one soil type to another as shown on the trench logs
is approximate and may in fact be a gradual transition. The soils encountered are described as

follows:

Fill: A fill soil classifying as a brown, fine to medium grained, silty to clayey SAND was
encountered across the site to depths ranging from 1 to 1% feet below ground surface.

These soils were noted to be loose and moist.

Natural: A natural undisturbed soil classifying as a brown, fine to medium grained, clayey
to silty SAND to sandy CLAY was encountered beneath the upper fill soils. The native
soils as encountered were observed to be dense/stiff to very dense/stiff and moist.

The overall engineering characteristics of the earth material were relatively uniform with each
excavation. Groundwater was encountered to the depth of 33 and 39 feet ground surface in
Borings B-1 and B-2 respectively, and no caving occurred.

Laboratory Tests
Relatively undisturbed samples of the subsurface soils were obtained to perform laboratory

testing and analysis for direct shear, consolidation tests, and to determine in-place
moisture/densities. These relatively undisturbed ring samples were obtained by driving a thin-
walled steel sampler lined with one-inch long brass rings with an inside diameter of 2.42 inches
into the undisturbed soils. Bulk bag samples were obtained in the upper soils for expansion
index tests and maximum density tests. All test results are included in Appendix B, unless

otherwise noted.

41 Field Moisture Content (ASTM: D 2216) and the dry density of the ring samples were

determined in the laboratory. This data is listed on the logs of explorations.

4.2 Maximum Density tests (ASTM: D 1557) were performed on typical samples of the

upper soils. Results of these tests are shown on Table I.

NorCal Engineering
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Expansion Index tests (ASTM: D 4829) were performed on remolded samples of the
upper soils to determine expansive characteristics. Results of these tests are provided

on Table II.

Atterberg Limits (ASTM: D 4318) consisting of liquid limit, plastic limit and plasticity

index were performed on representative soil samples. Results are shown on Table lII.

Corrosion tests consisting of sulfate, pH, resistivity and chloride analysis to determine
potential corrosive effects of soils on concrete and underground utilities. Test results

are provided on Table IV.

R-Value test per California Test Method 301 was performed on a representative
sample, which may be anticipated to be near subgrade to determine pavement design.
Results are provided within the pavement design section of the report.

Direct Shear tests (ASTM: D 3080) were performed on undisturbed and/or remolded
samples of the subsurface soils. The test is performed under saturated conditions at
loads of 1,000 Ibs./sq.ft., 2,000 Ibs./sq.ft., and 3,000 Ibs./sq.ft. with results shown on
Plates A and B.

Consolidation tests (ASTM: D 2435) were performed on undisturbed samples to
determine the differential and total settlement which may be anticipated based upon the
proposed loads. Water was added to the samples at a surcharge of one KSF and the
settlement curves are plotted on Plates C to E.

5.0 Seismicity Evaluation
The proposed development lies outside of any Alquist Priolo Special Studies Zone and the

potential for damage due to direct fault rupture is considered unlikely. The site is situated in an

area of high regional seismicity and the San Jacinto (San Jacinto Valley) fault is located about 6

kilometers from the site. Ground shaking originating from earthquakes along other active faults

in the region is expected to induce lower horizontal accelerations due to smaller anticipated

earthquakes and/or greater distances to other fauits.
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The seismic design parameters are provided below and are based on the 2019 California
Building Code (CBC) Standard ASCE/SEI 7-16. The data was obtained from the American
Society of Civil Engineers (ASCE) website, https://asce7hazardtool.online/. The ASCE 7
Hazards Report is attached in Appendix C.

Seismic Design Acceleration Parameters

Latitude 33.916
Longitude -117.257
Site Class D
Risk Category I/i/l
Mapped Spectral Response Acceleration Ss = 1.500
S,= 0.600
Adjusted Maximum Acceleration Sms = 1.500
Design Spectral Response Acceleration Parameters Sps= 1.000
Peak Ground Acceleration PGAy = 0.674

Liquefaction Evaluation
The site is expected to experience ground shaking and earthquake activity that is typical of

Southern California area. It is during severe ground shaking that loose, granular soils below

the groundwater table can liquefy. A review of the exploratory boring log and the laboratory test

results on selected soil samples obtained indicate the following soil classifications, field

blowcounts and amounts of fines passing through the No. 200 sieve.

Field Blowcount and Gradation Data

Blowcounts Relative % Passing
Boring No. Classification (blows/ft) Density No. 200 Sieve
B-1@¥5 SC >50 Very Dense 47
B-1@ 10 ML/CL >50 Very Stiff 62
B-1@ 15 SC 82 Very Dense 45
B-1 @ 20’ SC 76 Very Dense 44
B-1 @ 25’ SC >50 Very Dense 42
B-1 @ 30’ SC 34 Dense 42
B-1 @ 35 SM 32 Dense 37
B-1 @ 40’ CL 65 Very Stiff 60
B-1 @ 45’ CL 42 Dense 61
B-1 @ 50’ CL 36 Stiff 56

NorCal Engineering
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Blowcounts Relative % Passing
Boring No. Classification (blows/ft) Density No. 200 Sieve
B2@5 SM >50 Very Dense 21
B-2 @ 10’ SC 36 Very Dense 47
B-2@ 15 SM 52 Very Dense 33
B-2 @ 20’ SM 30 Dense 14
B-2 @ 25 SC >50 Very Dense 46
B-2 @ 30’ SC 41 Very Dense 45
B-2 @ 35 SC 42 Very Dense 40
B-2 @ 40’ SC 56 Very Dense 48
B-2 @ 45 SC 46 Very Dense 47
B-2 @ 50’ SM 37 Dense 29

The analysis indicates the potential for liquefaction at this site to be low based on the density of
the subsurface soils. The associated seismic-induced settlements would be on the order of
less than 3/4 inch and would occur rather uniformly across the site. Differential settlements
would be on the order of % inch over a 50-foot (horizontal) distance. Thus, the design of the
proposed construction in conformance with the latest Building Code provisions for earthquake
design is expected to provide mitigation of ground shaking hazards that are typical to Southern
California.

Infiltration Characteristics

Infiltration tests within the site were performed to provide preliminary infiltration rates for the
purpose of planning and design of an on-site water disposal system. The infiltration tests
consisted of the double ring infiltration test per ASTM Method D 3385. The field infiltration rate
was computed using a reduction factor — Rf based on the field measurements with our
calculations given in Appendix D. Based upon the results of our testing, the soils encountered

in the planned on-site drainage disposal system area exhibit the following infiltration rates.

Test No. Depth Soil Classification Infiltration Rate
T-1 5 Silty SAND 26.8 in/hr
T-2 7.5 Sandy CLAY 0.1 in/hr
T-3 10° Sandy CLAY 0.7 in/hr

NorCal Engineering
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The correction factors CFt, CFv and CFs are given below based on soils at 5 to 10 feet from our

field tests.

a) CFt = Rf =1.0 for our double ring infiltration test holes.

b) CFv = 1.0 based on uniform soils encountered in three (3) trenches for infiltration

tests.

c) CFs = 3.0 for long-term siltation, plugging and maintenance. The subsurface soils
are likely to have some plugging and regular maintenance of storm water
discharge devices is required.

Based on the results of our field testing, the subsurface soils encountered in the proposed on-
site drainage disposal system at 5 feet below ground surface and into sandy soils shall utilize a
design infiltration rate of 8 in/hr. The infiltration rate at a depth below 5 feet to 10 feet indicates
the very stiff fine-grained clayey soils which are not suitable for seepage pits at the site. All
systems must meet the latest county specifications and the California Regional Water Quality
Control Board (CRWQCB) requirements.

It is recommended that foundations shall be setback a minimum distance of 10 feet from the
drainage disposal system and the bottom of footing shall be a minimum of 10 feet from the
expected zone of saturation. The boundary of the zone of saturation may be assumed to
project downward from the top of the permeable portion of the disposal system at an inclination
of 1 to 1 or flatter, as determined by the geotechnical engineer.

Conclusions and Recommendations

Based upon our evaluations, the proposed development is acceptable from a geotechnical
engineering standpoint. By following the recommendations and guidelines set forth in our
report, the structures will be safe from excessive settlements under the anticipated design
loadings and conditions. The proposed development shall meet all requirements of the City
Building Ordinance and will not impose any adverse effect on existing adjacent structures.

NorCal Engineering
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The following recommendations are based upon soil conditions encountered in our field
investigation; these near-surface soil conditions could vary across the site. Variations in the soil
conditions may not become evident until the commencement of grading operations for the
proposed development and revised recommendations from the soils engineer may be
necessary based upon the conditions encountered.

It is recommended that site inspections be performed by a representative of this firm during all
grading and construction of the development to verify the findings and recommendations
documented in this report. Any unusual conditions which may be encountered in the course of
the project development may require the need for additional study and revised

recommendations.

Site Grading Recommendations

Any vegetation and/or demolition debris shall be removed and hauled from proposed grading
areas prior to the start of grading operations. Existing vegetation shall not be mixed or disced
into the soils. Any removed soils may be reutilized as compacted fill once any deleterious
material or oversized materials (in excess of eight inches) is removed. Grading operations shall
be performed in accordance with the attached Specifications for Placement of Compacted Fill.

8.1.1 Removal and Recompaction Recommendations

All disturbed soils and/or fill (about 1 to 1% feet below ground surface) shall be removed to
competent native material, the exposed surface scarified to a depth of 12 inches, brought to
within 2% of optimum moisture content and compacted to a minimum of 90% of the laboratory
standard (ASTM: D 1557) prior to placement of any additional compacted fill soils, foundations,
slabs-on-grade and pavement. Grading shall extend a minimum of five horizontal feet outside
the edges of foundations or equidistant to the depth of fill placed, whichever is greater.

It is possible that isolated areas of undiscovered fill not described in this report are present on
site: if found, these areas should be treated as discussed earlier. A diligent search shall also
be conducted during grading operations in an effort to uncover any underground structures,
irrigation or utility lines. If encountered, these structures and lines shall be either removed or
properly abandoned prior to the proposed construction.

NorCal Engineering
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Any imported fill material should be preferably soil similar to the upper soils encountered at the
subject site. All soils shall be approved by this firm prior to importing at the site and will be
subjected to additional laboratory testing to assure concurrence with the recommendations
stated in this report.

If placement of slabs-on-grade and pavement is not completed immediately upon completion of
grading operations, additional testing and grading of the areas may be necessary prior to
continuation of construction operations. Likewise, if adverse weather conditions occur which
may damage the subgrade soils, additional assessment by the soils engineer as to the
suitability of the supporting soils may be needed.

Care should be taken to provide or maintain adequate lateral support for all adjacent
improvements and structures at all times during the grading operations and construction phase.
Adequate drainage away from the structures, pavement and slopes should be provided at all

times.

8.1.2 Fill Blanket Recommendations

Due to the potential for differential settlement of foundations placed on compacted fill and
native materials, it is recommended that all foundations including floor slab areas be underlain
by a uniform compacted fill blanket at least two feet in thickness. This fill blanket shall extend a
minimum of five horizontal feet outside the edges of foundations or equidistant to the depth of
fill placed, whichever is greater.

8.2 Shrinkage and Subsidence
Results of our in-place density tests reveal that the soil shrinkage will be less than 5% due to

excavation and recompaction, based upon the assumption that the fill is compacted to 92% of
the maximum dry density per ASTM standards. Subsidence should be 0.2 feet die to earthwork
operations. The volume change does not include any allowance for vegetation or organic
stripping, removal of subsurface improvements, or topographic approximations.

NorCal Engineering
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Although these values are only approximate, they represent our best estimate of lost yardage,
which will likely occur during grading. If more accurate shrinkage and subsidence factors are
needed, it is recommended that field testing the actual equipment and grading techniques
should be conducted.

Temporary Excavations
Temporary unsurcharged excavations in the existing site materials may be made at vertical

inclinations up to 4 feet in height unless cohesionless soils are encountered. In areas where
soils with little or no binder are encountered, where adverse geological conditions are exposed,
or where excavations are adjacent to existing structures, shoring or flatter excavations may be
required. The temporary cut slope gradients given above do not preclude local raveling and
sloughing. All excavations shall be made in accordance with the requirements of the soils
engineer, CAL-OSHA and other public agencies having jurisdiction. Care should be taken to
provide or maintain adequate lateral support for all adjacent improvements and structures at all

times during the grading operations and construction phase.

Foundation Design
All foundations may be designed utilizing the following allowable bearing capacities for an

embedded depth of 24 inches into approved engineered fill with the corresponding widths:

Allowable Bearing Capacity (psf)

Width (feet) Continuous Foundation Isolated Foundation
1.5 2000 2500
2.0 2075 2575
4.0 2375 2875
6.0 2500 3000

The bearing value may be increased by 500 psf for each additional foot of depth in excess of
the 18-inch minimum depth, up to a maximum of 4,000 psf. A one-third increase may be used
when considering short-term loading and seismic forces. Any foundations located along
property line may utilize an allowable bearing capacity of 1,500 psf and embedded into
competent native soils. All foundations shall be reinforced a minimum of one, No. 4 bar, top
and bottom. A representative of this firm shall inspect all foundation excavations prior to

pouring concrete.

NorCal Engineering
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8.5 Settlement Analysis

Resultant pressure curves for the consolidation tests are shown on Plates C and D.
Computations utilizing these curves and the recommended allowable soil bearing capacities
reveal that the foundations will experience settlements on the order of % inch and differential

settlements of less than % inch.

8.6 Lateral Resistance

The following values may be utilized in resisting lateral loads imposed on the structure.
Requirements of the California Building Code should be adhered to when the coefficient of
friction and passive pressures are combined.

Coefficient of Friction - 0.35

Equivalent Passive Fluid Pressure = 200 Ibs./cu.ft.

Maximum Passive Pressure = 2,000 Ibs./cu.ft.
The passive pressure recommendations are valid only for approved compacted fill soils or

competent native materials.

8.7 Retaining Wall Design Parameters
Active earth pressures against retaining walls will be equal to the pressures developed by the

following fluid densities. These values are for approved granular backfill material placed

behind the walls at various ground slopes above the walls.

Surface Slope of Retained Materials Equivalent Fluid Density
(Horizontal to Vertical (Ib./cu.ft.)
Level 30
5to1 35
4101 38
3to1 40
2to1 45
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Any applicable short-term construction surcharges and seismic forces should be added to the
above lateral pressure values. An equivalent fluid pressure of 45 pcf may be utilized for the
restrained wall condition with a level grade behind the wall.

The seismic-induced lateral soil pressure for walls greater than 6 feet may be computed using a
triangular pressure distribution with the maximum value at the top of the wall. The maximum
lateral pressure of (20 pcf) H where H is the height of the retained soils above the wall footing
should be used in final design of retaining walls. Sliding resistance values and passive fluid
pressure values may be increased by 1/3 during short-term wind and seismic loading
conditions.

All walls shall be waterproofed as needed and protected from hydrostatic pressure by a reliable
permanent subdrain system. The granular backfill to be utilized immediately adjacent to
retaining walls shall consist of an approved select granular soil with a sand equivalency greater
than 30. This backfill zone of free draining material shall consist of a wedge beginning a
minimum of one horizontal foot from the base of the wall extending upward at an inclination of
no less than % to 1 (horizontal to vertical).

Slab Design
All concrete slabs shall be a minimum of six inches in thickness in the proposed warehouse

areas and four inches in office and hardscape both reinforced a minimum of No. 3 bars, sixteen
inches in each direction and positioned in the center of slab and placed on approved subgrade
soils. Additional reinforcement requirements and an increase in thickness of the slabs-on-
grade may be necessary based upon soils expansion potential and proposed loading conditions
in the structures and should be evaluated further by the project engineers and/or architect. Al
subgrade soils shall be moisture conditioned to 3% over optimum moisture content to a depth
eighteen inches.

NorCal Engineering
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A vapor retarder (10-mil minimum thickness) should be utilized in areas which would be
sensitive to the infiltration of moisture. This retarder shall meet requirements of ASTM E 96,
Water Vapor Transmission of Materials and ASTM E 1745, Standard Specification for Water
Vapor Retarders used in Contact with Soil or Granular Fill Under Concrete Slabs. The vapor
retarder shall be installed in accordance with procedures stated in ASTM E 1643, Standard
practice for Installation of Water Vapor Retarders used in Contact with Earth or Granular Fill
Under Concrete Slabs.

The moisture retarder may be placed directly upon compacted subgrade soils conditioned to
near optimum moisture levels, although one to two inches of sand beneath the membrane is
desirable. The subgrade upon which the retarder is placed shall be smooth and free of rocks,
gravel or other protrusions which may damage the retarder. Use of sand above the retarder is
under the purview of the structural engineer; if sand is used over the retarder, it should be
placed in a dry condition.

Pavement Section Design

The table on the following page provides a preliminary pavement design based upon an R-
Value of 16 for the subgrade soils for the proposed pavement areas. Final pavement design
may need to be based on R-Value testing of the subgrade soils near the conclusion of site
grading to assure that these soils are consistent with those assumed in this preliminary design.

The recommendations are based upon estimated traffic loads. Client should submit any other
anticipated traffic loadings to the geotechnical engineer, if necessary, so that pavement
sections may be reviewed to determine adequacy to support the proposed loadings.

Type of Traffic Traffic Index Asphalt (in.) Base Material (in.)
Automobile Parking Stalls 4.0 3.0 6.0
Light Vehicle Circulation Areas 5.5 3.5 9.5
Heavy Truck Access Areas 7.0 40 14.0
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Any concrete slab-on-grade in pavement areas shall be a minimum of seven inches in
thickness and may be placed on approved subgrade soils. All pavement areas shall have
positive drainage toward an approved outlet from the site. Drain lines behind curbs and/or
adjacent to landscape areas should be considered by client and the appropriate design
engineers to prevent water from infiltrating beneath pavement. If such infiltration occurs,
damage to pavement, curbs and flow lines, especially on sites with expansive soils, may occur
during the life of the project.

Any approved base material shall consist of a Class Il aggregate or equivalent and should be
compacted to a minimum of 95% relative compaction. All pavement materials shall conform to
the requirements set forth by the City of Moreno Valley. The base material; and asphaltic
concrete should be tested prior to delivery to the site and during placement to determine
conformance with the project specifications. A pavement engineer shall designate the specific

asphalt mix design to meet the required project specifications.

8.10 Utility Trench and Excavation Backfill
Trenches from installation of utility lines and other excavations may be backfilled with on-site

soils or approved imported soils compacted to a minimum of 90% relative compaction. All utility
lines shall be properly bedded with clean sand having a sand equivalency rating of 30 or more.
This bedding material shall be thoroughly water jetted around the pipe structure prior to

placement of compacted backfill soils.

8.11Corrosion Design Criteria
Representative samples of the surficial soils, typical of the subgrade soils expected to be

encountered within foundation excavations and underground utilities were tested for corrosion
potential. The minimum resistivity value obtained for the samples tested is representative of an
environment that may be severely corrosive to metals. The soil pH value was considered mildly
alkaline and may not have a significant effect on soil corrosivity. Consideration should be given
to corrosion protection systems for buried metal such as protective coatings, wrappings or the
use of PVC where permitted by local building codes.
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According to Table 4.3.1 of ACI 318 Building Code and Commentary, these contents revealed
negligible sulfate concentrations. Therefore, a Type Il cement according to latest CBC
specifications may be utilized for building foundations at this time. It is recommended that
additional sulfate tests be performed at the completion of site grading to assure that the as
graded conditions are consistent with the recommendations stated in this design. Corrosion
test results may be found on the attached Table V.

Expansive Soil
Since expansive soils were encountered, special attention should be given to the project design

and maintenance. The attached Expansive Soil Guidelines should be reviewed by the
engineers, architects, owner, maintenance personnel and other interested parties and
considered during the design of the project and future property maintenance.

Closure

The recommendations and conclusions contained in this report are based upon the soil
conditions uncovered in our test excavations. No warranty of the soil condition between our
excavations is implied. NorCal Engineering should be notified for possible further
recommendations if unexpected to unfavorable conditions are encountered during construction
phase. It is the responsibility of the owner to ensure that all information within this report is
submitted to the Architect and appropriate Engineers for the project.

A preconstruction conference should be held between the developer, general contractor,
grading contractor, city inspector, architect, and geotechnical engineer to clarify any questions
relating to the grading operations and subsequent construction. Our representative should be
present during the grading operations and construction phase to certify that such
recommendations are complied within the field.
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This geotechnical investigation has been conducted in a manner consistent with the level of
care and skill exercised by members of our profession currently practicing under similar
conditions in the Southern California area. No other warranty, expressed or implied is made.

We appreciate this opportunity to be of service to you. If you have any further questions,
please do not hesitate to contact the undersigned.

Respectfully submitted, e
NORCAL ENGINEERl

Scott D. Spensiero
Project Manager

Keith D. Tucker
Project Engineer

R.G.E. 841 N
@’
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SPECIFICATIONS FOR PLACEMENT OF COMPACTED FILL

Excavation

Any existing low-density soils and/or saturated soils shall be removed to competent natural solil
under the inspection of the Geotechnical Engineering Firm. After the exposed surface has
been cleansed of debris and/or vegetation, it shall be scarified until it is uniform in consistency,
brought to the proper moisture content and compacted to a minimum of 90% relative
compaction (in accordance with ASTM: D 1557).

In any area where a transition between fill and native soil or between bedrock and soil are
encountered, additional excavation beneath foundations and slabs will be necessary in order to
provide uniform support and avoid differential settlement of the structure.

Material for Fill

The on-site soils or approved import soils may be utilized for the compacted fill provided they
are free of any deleterious materials and shall not contain any rocks, brick, asphaltic concrete,
concrete or other hard materials greater than eight inches in maximum dimensions. Any import
soil must be approved by the Geotechnical Engineering firm a minimum of 72 hours prior to
importation of site.

Placement of Compacted Fill Soils

The approved fill soils shall be placed in layers not excess of six inches in thickness. Each lift
shall be uniform in thickness and thoroughly blended. The fill soils shall be brought to within
2% of the optimum moisture content, unless otherwise specified by the Soils Engineering firm.
Each lift shall be compacted to a minimum of 90% relative compaction (in accordance with
ASTM: D 1557) and approved prior to the placement of the next layer of soil. Compaction tests
shall be obtained at the discretion of the Geotechnical Engineering firm but to a minimum of
one test for every 500 cubic yards placed and/or for every 2 feet of compacted fill placed.
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The minimum relative compaction shall be obtained in accordance with accepted methods in
the construction industry. The final grade of the structural areas shall be in a dense and
smooth condition prior to placement of slabs-on-grade or pavement areas. No fill soils shall be
placed, spread or compacted during unfavorable weather conditions. When the grading is
interrupted by heavy rains, compaction operations shall not be resumed until approved by the
Geotechnical Engineering firm.

Grading Observations

The controlling governmental agencies should be notified prior to commencement of any
grading operations. This firm recommends that the grading operations be conducted under the
observation of a Soils Engineering firm as deemed necessary. A 24-hour notice must be
provided to this firm prior to the time of our initial inspection.

Observation shall include the clearing and grubbing operations to assure that all unsuitable
materials have been properly removed; approve the exposed subgrade in areas to receive fill
and in areas where excavation has resulted in the desired finished grade and designate areas
of overexcavation; and perform field compaction tests to determine relative compaction
achieved during fill placement. In addition, all foundation excavations shall be observed by the
Geotechnical Engineering firm to confirm that appropriate bearing materials are present at the
design grades and recommend any modifications to construct footings.

NorCal Engineering
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EXPANSIVE SOIL GUIDELINES

The following expansive soil guidelines are provided for your project. The intent of these
guidelines is to inform you, the client, of the importance of proper design and maintenance of
projects supported on expansive soils. You, as the owner or other interested party, should
be warned that you have a duty to provide the information contained in the soil report
including these guidelines to your design engineers, architects, landscapers and other
design parties in order to enable them to provide a design that takes into consideration

expansive soils.

In addition, you should provide the soil report with these guidelines to any property manager,
lessee, property purchaser or other interested party that will have or assume the responsibility

of maintaining the development in the future.

Expansive soils are fine-grained silts and clays which are subject to swelling and contracting.
The amount of this swelling and contracting is subject to the amount of fine-grained clay
materials present in the soils and the amount of moisture either introduced or extracted from
the soils. Expansive soils are divided into five categories ranging from “very low” to “very high”.
Expansion indices are assigned to each classification and are included in the laboratory testing
section of this report. If the expansion index of the soils on your site, as stated in this report, is
21 or higher, you have expansive soils. The classifications of expansive soils are as follows:

Classification of Expansive Soil*

Expansion Index Potential Expansion
0-20 Very Low
21-50 Low
51-90 Medium
91-130 High
Above 130 Very High

*From Table 18A-1-B of California Building Code (1988)

NorCal Engineering
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When expansive soils are compacted during site grading operations, care is taken to place the
materials at or slightly above optimum moisture levels and perform proper compaction
operations. Any subsequent excessive wetting and/or drying of expansive soils will cause the
soil materials to expand and/or contract. These actions are likely to cause distress of
foundations, structures, slabs-on-grade, sidewalks and pavement over the life of the structure.
It is therefore imperative that even after construction of improvements, the moisture
contents are maintained at relatively constant levels, allowing neither excessive wetting

or drying of soils.

Evidence of excessive wetting of expansive soils may be seen in concrete slabs, both interior
and exterior. Slabs may lift at construction joints producing a trip hazard or may crack from the
pressure of soil expansion. Wet clays in foundation areas may result in lifting of the structure
causing difficulty in the opening and closing of doors and windows, as well as cracking in
exterior and interior wall surfaces. In extreme wetting of soils to depth, settlement of the
structure may eventually result. Excessive wetting of soils in landscape areas adjacent to
concrete or asphaltic pavement areas may also result in expansion of soils beneath pavement

and resultant distress to the pavement surface.

Excessive drying of expansive soils is initially evidenced by cracking in the surface of the soils
due to contraction. Settlement of structures and on-grade slabs may also eventually result
along with problems in the operation of doors and windows.

Projects located in areas of expansive clay soils will be subject to more movement and “hairline”
cracking of walls and slabs than similar projects situated on non-expansive sandy soils. There
are, however, measures that developers and property owners may take to reduce the amount
of movement over the life the development. The following guidelines are provided to assist you
in both design and maintenance of projects on expansive soils:

NorCal Engineering
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Drainage away from structures and pavement is essential to prevent excessive
wetting of expansive soils. Grades should be designed to the latest building code
and maintained to allow flow of irrigation and rain water to approved drainage
devices or to the street. Any “ponding” of water adjacent to buildings, slabs and
pavement after rains is evidence of poor drainage; the installation of drainage
devices or regrading of the area may be required to assure proper drainage.
Installation of rain gutters is also recommended to control the introduction of
moisture next to buildings. Gutters should discharge into a drainage device or onto

pavement which drains to roadways.

Irrigation should be strictly controlled around building foundations, slabs and
pavement and may need to be adjusted depending upon season. This control is
essential to maintain a relatively uniform moisture content in the expansive soils and
to prevent swelling and contracting. Over-watering adjacent to improvements may
result in damage to those improvements. NorCal Engineering makes no specific
recommendations regarding landscape irrigation schedules.

Planting schemes for landscaping around structures and pavement should be
analyzed carefully. Plants (including sod) requiring high amounts of water may
result in excessive wetting of soils. Trees and large shrubs may actually extract

moisture from the expansive soils, thus causing contraction of the fine-grained soils.

Thickened edges on exterior slabs will assist in keeping excessive moisture from
entering directly beneath the concrete. A six-inch thick or greater deepened edge
on slabs may be considered. Underlying interior and exterior slabs with 6 to 12
inches or more of non-expansive soils and providing presaturation of the underlying
clayey soils as recommended in the soil report will improve the overall performance
of on-grade slabs.

NorCal Engineering
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Increase the amount of steel reinforcing in concrete slabs, foundations and other
structures to resist the forces of expansive soils. The precise amount of reinforcing
should be determined by the appropriate design engineers and/or architects.

Recommendations of the soil report should always be followed in the development of

the project. Any recommendations regarding presaturation of the upper subgrade
soils in slab areas should be performed in the field and verified by the Soil Engineer.

NorCal Engineering
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List of Appendices
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Appendix A — Log of Excavations
Log of Trenches T-1 to T-10
Log of Borings B-1 and B-2

Appendix B — Laboratory Tests

Table | — Maximum Dry Density
Table Il — Expansion
Table Il - Atterberg Limits
Table IV - Corrosion
Plates A and B — Direct Shear
Plates C and D - Consolidation

Appendix C —~ASCE Seismic Hazards Report and Maps
ASCE Seismic Hazards Report
USGS - Riverside East Quadrangle
Moreno Valley Geology and Seismic Hazards Maps

Liquefaction Calculations

Appendix D — Soil Infiltration Data
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MAJOR DIVISION GRAPHIC| LETTER | TYPICAL DESCRIPTIONS
KRYMRM | SYMRN
? 0 '2 5 WELL-GRADED GRAVELS, GRAVEL,
SRAVEL e ANETTETE SAND MIXTURES, LITTLE OR NO FINES
AND (LITTLE OR NO F—.- =
GRAVELLY FINES
Sl ) POORLY-GRADED GRAVELS,
GRAVEL-SAND MIXTURES, LITTLE
COARSE OR NO FINES
GRAINED
S0ILS
MORE THAN SES SILTY GRAVELS, GRAVEL-SAND-
50% OF ke SILT MIXTURES
COARSE
FRACTION
on | R . CLAYEY GRAVELS, GRAVEL-SAND-
NO.4SEVE | Ries: CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
SAND & e SR SANDS, LITTLE OR NO FINES
AND (LITTLE OR NO
SANDY FINES) POORLY-GRADED SANDS, GRAVEL-
MORETHAN | sOILS LY SANDS, LITTLE OR NO FINES
50% OF
MATERIAL
S LARGER
THAN NO. MORE THAN SILTY SANDS, SAND-SILT
200 SIEVE 50% OF SANDS WITH MIXTURES
SIZE COARSE FINE
FRACTION (APPRECIABLE
PASSINGON | AMOUNT OF !
NO.4SIEVE | FINES) V(L DSREAHEESAY
INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
INORGANIC CLAYS OF LOW TO
FINE SLTS LIQUID LIMIT MEDIUM PLASTICITY, GRAVELLY
GRAINED AND | EQ] THAN &N CLAYS, SANDY CLAYS, SILTY
SOILS CLAYS CLAYS, LEAN CLAYS
ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY
INORGANIC SILTS, MICACEOUS OR
DIATOMACEQUS FINE SAND OR
MORE THAN SILTY SOILS
50% OF
MATERIAL INORGANIC CLAYS OF HIGH
IS SMALLER SILTS LIQUID LIMIT PLASTICITY, FAT CLAYS
THAN NO. AND GREATER THAN
200 SIEVE CLAYS 89
SiZE ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

UNIFIED SOIL CLASSIFICATION SYSTEM

NorCal Engineering
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%

Indicates 2.5-inch Inside Diameter. Ring Sample.

Indicates 2-inch OD Split Spoon Sample (SPT).

X

Indicates Shelby Tube Sample.

A

Indicates No Recovery.

Indicates SPT with 140# Hammer 30 in. Drop.
Indicates Bulk Sample.
Indicates Small Bag Sample.

Indicates Non-Standard

COMPONENT PROPORTIONS
RANGE OF PROPORTION

M e NNKB®H H

Indicates Core Run.

DESCRIPTIVE TERMS

Trace 1-5%

Few 5-10%
COMPONENT DEFINITIONS Little 10-20%
Some 20 - 35%
And 35 - 50%

COMPONENT

SIZE RANGE

Boulders
Cabbles
Gravel
Coarse grave!
Fine gravel

Larger than 12 in
dinto12in

3into No 4 (4.5mm )
3into3M4in

3/4 in to No 4 { 4.5mm )

MOISTURE CONTENT

DRY
DAMP

Absence of moisture, dusty,
dry to the touch.
Some perceptible

moisture; below opiimum

MOIST No visible waier; near optimurn
moisture content

WET Visibie free water, usually

soil is below water table.

Sand No. 4 (4.5mm ) to No. 200 ( 0.074mm )
Coarse sand No. 4 (4.5 mm )toNo, 10 (2.0 mm )
Mediurm sand No. 10 (2.0 mm ) lo No. 40 ( 0.42 mm )
Fine sand No. 40 ( 0.42 mm ) to No. 200 ( 0.074 mm )
Silt and Clav Smaller than No. 200 ( 0.074 mm }

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N -VALUE

COHESIONLESS SOILS

COHESIVE SOILS

Density

N ( blows/ft )

Consistency

N (biows/ft ) Approximate
Undrained Shear

Strength (psf)

Very Loose
Loose

Medium Dense
Dense

Very Dense

Otod

41010
10 to 30
30to 50
over 50

Very Soft
Soft
Medium Stiff
Stiff

Very Stiff
Hard

<250
250 - 500
500 - 1000
1000 - 2000
2000 - 4000
> 4000

Dlo2
2to4
4108
8to 15
16to 30
over 30

NorCal Engineeri
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Date: 2/3/12020

File: C:\Superlog4\PROJECT\21631-20.log

SuperlLog CivilTech Software, USA www.civiltech.com

CDREV
21631-20

Log of Trench T-1

Boring Location: Alessandro & Chagall Ct, MoreJm Valley

Date of Drilling: 1/20/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:

Surface Elevation: Not Measured

Depth| Lith- Samples Laboratory
(feet) | ology Material Description N % % g z% ; :\;

> | @3 | 2|05 &8
0 Q s| O 5]
FILL
[T B Silty SAND
— € Brown, loose, moist
_ £ | NATURAL
= B Silty SAND
5 % Brown, dense to very dense, moist
Trench completed at depth of 5'
—10
—15
— 20
— 25
—30
— 35
NorCal Engineering '




Date: 2/3/2020

File: C:\Superlog/\PROJECT\21631-20.log

Superlog CivilTech Software, USA www.civiltech.com

CDREr
21631-20

Log of Trench T-2

Boring Location: Alessandro & Chagall Ct, MoreLo Valley

Date of Drilling: 1/20/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

NorCal Engineering

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- . o Samples II;_aboratory
(feet) | ology Material Description o 3 8 gT g .=
s |85 |5 |ZE| 23
0 - m 8 g 8 ic 8
A FILL
- = g Clayey SAND
i / € Brown, loose, moist
| // 8 | 'NATURAL
- / % | Clayey SAND to Sandy CLAY
5 % % Brown, dense to very dense, moist
3 Trench completed at depth of 7.5'
— 10
—15
— 20
— 25
— 30
— 35
2




Date: 2/3/2020

File: C:\Superlogd\PROJECT\21631-20.log

SuperLog CivilTech Software, USA www.civiltech.com

CDREP
21631-20

Log of Trench T-3

Boring Location: Alessandro & Chagall Ct, MOI’BJIO Valley

Date of Drilling: 1/20/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
. - = = =
(feet) | ology Material Description N 3 g § E‘ﬁ g
> S35 |w|5c| €2
= me ‘© ol L 5
Lo - O (=] 5]
0 B |
e B Clayey SAND
o * / € Brown, loose, moist
i 2 £ | NATURAL
L BRI \Clayey SAND
e g .
5 Tl 3 Brown, dense, moist
E Silty SAND
B : Brown, dense, moist
i _//,/'/' : Sandy CLAY
= / Brown, stiff, moist
=10 Trench completed at depth of 10'
— 15
— 20
— 25
— 30
— 35
3

NorCal Engineering




CDREP
Log of Trench T4
21631-20 9
Boring Location: Alessandro & Chagall Ct, MoreJ'lo Valley
Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
Material Description o 2
{feet) | ology P 2 g '2 2 zi% g &
> = 3 [} c| € &
£ | @2 | 5|8 &5
0 O (=] o
FILL
B i Clayey SAND /
B 5 Brown, loose, moist
3 11.6{119.0
- g NATURAL
8 2 Silty SAND
| s £ | \Brown, dense to very dense, moist L 13.2/117.6
Silty (fine to coarse grained) SAND
= Brown, dense, moist
§ = = 9.7 118.8
Bl 10t ,
Trench completed at depth of 10
ol
s
&
8 -
Sl 15
-
H
'Lg,. —
0 L
g 20
18
<l
225
E =
Al
gL
g
T30
Q.
@l
— 35
L] LJ
NorCal Engineering g




CDREP
21631-20

Log of Trench T-5

Boring Location: Alessandro & Chagall Ct, Morer Valley

Date of Drilling: 1/20/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth Lith- . o §amples L_’aboratory §
(feet) | ology Material Description 5 3 g 5 2 . ;
e | o5 |G |58l £s
- mo ‘S @ & §
I, — - O | s 0 3]
=2
;/% g Clayey SAND
- / E Brown, loose, moist 1211172
B / § | NATURAL M
| % g | Sandy CLAY
= g Brown, stiff, moist
i Clayey SAND | 11.7120.4
Brown, very dense, moist
B
Q
| 9.4 [122.6
g
g
2
g
=]
g Trench completed at depth of 15' @ 10.3[119.6
%’ -
[- T =
3
O |-
£ 20
g —
sl
225
§
E —
Al
gL
3|
g
330
oL
— 35
5

NorCal Engineering




Date: 2/3/2020

File: C:\Superlog4\PROJECT\21631-20.log

SuperLog CivilTech Software, USA www.civiltech.com

CDREv
21631-20

Log of Trench T-6

Boring Location: Alessandro & Chagall Ct, MoreJ\o Valley

Date of Drilling: 1/20/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight:

Drop:

Surface Elevation: Not Measured

Depth| Lith- Samples Laboratory
(feet) | ology Material Description o - g g z . E;
S |83 |2 Eel 28
‘D w
Lo [ om S <] 8 8
FILL

B B Clayey SAND
~ 5 Brown, loose, moist
L ¢ | NATURAL
L E Sandy CLAY
| o i 5 | \Brown, stiff moist = 8.4 [115.7

FHTE Clayey SAND
™ L EE: Brown, dense, moist
- SRaEE Silty SAND
= THAL Brown, dense, moist

1EESEE [ | 7.0 117.8
- 1
10 &

Trench completed at depth of 10'
—15
L 20
— 25
— 30
35
6

NorCal Engineering




Date: 2/3/2020

File: C:\Superlogd\PROJECT\21631-20.log

SuperLog CivilTech Software, USA www.clviltech.com

CDREV
Log of Trench T-7
21631-20 9
Boring Location: Alessandro & Chagall Ct, MoreJ'no Valley
Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- _ o Samples Laboratory
(feet) | ology Material Description = 3 8 g 2 . ‘aé
B ° ‘:: 0 Eg .%' 3
- mQ ] o L 5
—0 g ; o a 3
AEBEE FILL
B 18] g Clayey SAND
5 s Brown, loose, moist / ] 7 4 1115.9
» g NATURAL ’
L - Clayey SAND
g Brown, dense to very dense, moist 8 8.3 117.8
5 (]
—10 - a
Trench completed at depth of 10 11.0/118.8
—15
—20
— 25
— 30
— 35
@
NorCal Engineering 7




Date: 2/3/2020

File: C:\Superlog4\PROJECT\21631-20.log

SuperLog CivilTech Software, USA www_clviltech.com

COREF Log of Trench T-8

21631-20

Boring Location: Alessandro & Chagall Ct, MoreJ'no Valley

Date of Drilling: 1/20/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- . Samples ;aboratory .
(feet) 0|Ogy aterial Description g- %g 5 z‘%- g :é
S = 3 0 DC £ 8
o _ - |3 |2|8]*%8
id25E I
B 3 Clayey SAND
- / E Brown, loose, moist ™ 1101178
} / 8 | 'NATURAL
L == % | SandyCLAY
==2mzdl & [\ Brown, stiff, moist /]
5 o
Clayey SAND
‘ Brown, dense, moist
— Trench completed at depth of 4.5'
—10
— 15
— 20
— 25
— 30
— 35
8

NorCal Engineering




CDREP
21631-20

Log of Trench T-9

Boring Location: Alessandro & Chagall Ct, MoreJm Valley

Date of Drilling: 1/20/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- “Samples Laboratory
(feet) | ology Material Description o 2 g ::_j 'cg . a;
> |23 | 2|05 &2
& o |2 al 8
FiLL
E Clayey SAND
‘g Brown, loose, moist 10.6115.5
- NATURAL
e Clayey SAND
% Brown, dense to very dense, moist
E 11.1/119.5
8
5
=2 9.8 116.1
g
g
:
w
g
% Trench completed at depth of 15' B} 11.4/116.8
é‘ —
a b
3
0 -
E — 20
:8-' —
s
5125
‘S -
g
330
o
@l
— 35
9

NorCal Engineering




Date: 2/3/2020

File: C:\Superlogd\PROJECT\21631-20.log

Superlog CivilTech Software, USA www.civiltech.com

CDREP
21631-20

Log of Trench T-10

Boring Location: Alessandro & Chagall Ct, More

o Valley

Date of Drilling: 1/20/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:

Surface Elevation: Not Measured

Depth| Lith- Samples Laboratory
(feet) | ology Material Description ° 3 % c 2 . i

S |85 | & (58 22
0 : 23 § al * 3
41 FILL
i HGREE Silty SAND
T 414140 5 Brown, loose, moist
i g | NATURAL
. 2 Silty SAND
| . = Brown, dense to very dense, moist = 6.1 114.2
- | 7.4 117.4
—10 Lt .
Trench completed at depth of 10
— 15
— 20
— 25
—30
L 35
10

NorCal Engineering




Date: 2/3/2020

File: C:\Superlog4\PROJECT\21631-20.log

SuperLog ClvilTech Software, USA www.clviltech.com

CDREP

Log of Boring B-1
21631-20 g g
Boring Location: Alessandro & Chagall Ct, Morepo Valley
Date of Drilling: 1/22/2020 Groundwater Depth: 39'
Drilling Method: Simco 2800HS
Hammer Weight: 140 Ibs Drop: 30"
Surface Elevation: Not Measured
pepthy 'Lith- Material Description Samples g ooy
eri ri 0 2
(feet) | ology P A 28 | 5|8 st
> |@m8 |5 |C8| £5
o |2| al "8
—0
FILL
B Clayey SAND
~ Brown, loose, moist
L NATURAL
- Clayey SAND
5 Brown, dense to very dense, moist
- N 32/50-4"(12.3 47
N Sandy SILT
B Brown, very stiff, moist
—10
- N 19/50-5"(11.8 62
Clayey (fine to coarse grained) SAND
Red-brown, very dense, moist
N 24/37/4514.0 45
M 17/26/50 14.5 44
v "
M 23/50-5"(14.7 42
N 15/18/16{18.3 42
Silty SAND
Brown, dense, moist
L‘l
NorCal Engineering t




Date: 2/3/2020

File: C:\Superlog4\PROJECT\21631-20.log

SuperlLog CivilTech Software, USA www.clviltech.com

CDREP
21631-20

Log of Boring B-1

Boring Location: Alessandro & Chagall Ct, Morei:o Valley

Date of Drilling: 1/22/2020

Groundwater Depth: 39’

Drilling Method: Simco 2800HS

Hammer Weight: 140 Ibs

Drop: 30"

Surface Elevation: Not Measured

Sandy CLAY
Red-brown, stiff, wet

|['q

18/27/38|121.0

=

13/19/23/20.0

=

}‘ 1013/2319.3

= Boring completed at depth of 51.5'

Depth| Lith- Samples Laboratory
. o - =
(feet) | ology Material Description o 3 ‘2 BT 2] . z
. 85 | & |22l ¢ 8
2 |mQ |6 |P8| &
35 O = (a] S
Silty SAND M
B Brown, dense, moist 10/15/17/19.8 37

60

61

56

— 70

NorCal Engineering
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Date: 2/3/2020

File: C:\Superlog4\PROJECT\21631-20.log

SuperLog CivilTech Software, USA www.clviltech.com

CDREP
21631-20

Log of Boring B-2

Boring Location: Alessandro & Chagall Ct, MoreJ'no Valley

Date of Drilling: 1/22/2020

Groundwater Depth: 33'

Drilling Method: Simco 2800HS

Hammer Weight: 140 Ibs

Drop: 30"

Surface Elevation: Not Measured

Depth| Lith-

Samples Laboratory
g

Material Description =
(feet) | ology 2 | 3 £ |3 z-% 8%
> |@3 | 8|08 &£
L 0 o o 8
FILL
i Silty SAND
0 LEE: Brown, loose, moist /
- GESEE NATURAL
N +EH: Sitty SAND
5 Brown, dense to very dense, moist
L }VA 38/50-5"(11.9 21
I Clayey (fine to coarse grained) SAND
B Red-brown, very dense, moist
10 '
= = m 8/17/19| 8.2 47
Silty SAND
Brown, dense, wet
M 10/17/35/12.9 33
M 10/11/19, 6.0 14
Clayey SAND
Brown, dense, wet
25/50-4"111.3 46
M 18/21/20{15.2 45
h I
L)
NorCal Engineering "




CDREP
21631-20

Log of Boring B-2

Boring Location: Alessandro & Chagall Ct, MoreJ'io Valley

Date of Drilling: 1/22/2020

Groundwater Depth: 33’

Drilling Method: Simco 2800HS

Hammer Weight: 140 lbs

Drop: 30"

Surface Elevation: Not Measured

Depth| Lith- - o Samples Isgboratory _
(feet) | ology Material Description ® 3 % = 2 . ;
e | o5 | &|B2| 2=
- m 0 5 |Pa| L §
T — °©c1l=.09 o
/ 2 Clayey SAND m 14/16/26/16.2 40
J Brown, dense, wet
N 18/25/31|19.5 48
a
v.
g M 13/21/25/16.7 47
3 Silty SAND
% Brown, dense, wet
é N 10/15/22|13.8 29
I AR5 E G A -
a- Boring completed at depth of 51.5'
n
Sk
g
§ L
é — 60
g .
Al
gl
g
365
-9
.
— 70
NorCal Engineering f
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Project Number 21631-20

TABLE |
MAXIMUM DENSITY TESTS
Sample Classification Optimum Moisture (%) | Maximum Dry Density (lbs/cu.ft)
T-4@2 Silty SAND 9.0 130.0
T5@2 Sandy CLAY 13.5 125.0
T9@2 Clayey SAND 12.0 128.0
TABLE Il
EXPANSION TESTS
Sample Classification Expansion Index
T-4@2 Silty SAND 3
T-5@2 Sandy CLAY 65
T-9@2 Clayey SAND 25
TABLE Il
ATTERBERG LIMITS
Sample Liquid Limit Plastic Limit Plasticity Index
T-5 @ 2-5’ 32 19 13
T-5 @ 8-10’ 25 19 6
TABLE IV
CORROSION TESTS
Sample pH Electrical Resistivity Sulfate (%) Chloride (ppm)
T5@2 7.2 1,820 0.008 257
T9@2 7.1 2,540 0.007 285

% by weight
ppm — mg/kg

NorCal Engineering




(€ |9

R-VALUE TEST REPORT

CT-301 [J ASTM-D2844
PROJECT NAME: Norcal (CDREP LLC) PROJECT NUMBER: L-200101
SAMPLE LOCATION: SEC of SWC of Alessandro Blvd and Chega |1 CT. Moreno Valley SAMPLE NUMBER: T3
SAMPLE DESCRIPTION: Sandy Lean Clay (CL-CH) SAMPLE DEPTH: 1.0
SAMPLED BY: Norcal TESTED BY: CC/ER
DATE TESTED: 1/24/2020
TEST SPECIMEN A B (o]
MOISTURE AT COMPACTION % 14.4 15.5 16.9
WEIGHT OF SAMPLE, grams 1117 1191 1227
HEIGHT OF SAMPLE, Inches 2.30 248 2.67
DRY DENSITY, pcf 128.7 126.1 119.3
COMPACTOR AIR PRESSURE, psi 250 200 100
EXUDATION PRESSURE, psi 573 423 281
EXPANSION, Inches x 10exp-4 63 25 10
STABILITY Ph 2,000 Ibs (160 psi) 100 119 125
TURNS DISPLACEMENT 3.51 3.76 4.19
R-VALUE UNCORRECTED 30 19 14
R-VALUE CORRECTED 26 19 16
EXPANSION PRESSURE (psf) 272.2 108.0 432
EXPANSION PRESSURE VS. EXUDATION
PRESSURE
R-VALUE VS. EXUDATION PRESSURE 500 1
90 | 450
{ T 400
80 g-,, 350
5 w
. | n=: 300 - -
3 250 N L
iy /.
60 € 200 7
o I /
g 150
50 4 z s '
|.=u i AN 100 /
‘>.t 40 | g 50
[ 4 w o
30 ; 4] 100 200 300 400 500 600 700 800
|+ EXUDATION PRESSURE (PSI)
20 P |
=T ' COVER THICKNESS (STABILOMETER BY
& EXPANSION PRESSURE)
10 = 5000 e =
w
= 4500 +
o
0 . 2 4000 === =
o 100 200 300 400 500 600 700 800 < - : : =
EXUDATION PRESSURE (PSI) o s S o s
R o — s
35 2500 ST S I
| R-VALUE AT EQUILIBRIUM:] 16 0 5 :
z 200.0 =
X
9 150.0 -
R-VALUE BY EXUDATION PRESSURE: 16 z =
R-VALUE BY EXPANSION PRESSURE:|  N.A. @ 1000 T
EXPANSION PRESSURE AT 300 PSI EXUDATION: 52 3 ME
TRAFFIC INDEX (Assumed):| 5.5 © oo : —. -
0 50 100 150 200 250 300 350 400 450 500
GRAVEL FACTOR (Assumed):| 1.5 COVER THICKNESS BY EXPANSION PRESSURE
UNIT MASS OF COVER MATERIAL, kg/m*3 (Assumed):| 2100.0 (mm)




Sample No. TS@2'

Sample Type: Undisturbed/Saturated 3000 -
Soil Description: Silty Clay ‘ |
2500 T
1 2 3 |
Normal Stress (psf) 1000 2000 3000 i 2000 : { ! !
Peak Stress (psf) 828 1284 1956 "
Displacement (in) 0150  0.175 0250 £ 1500
Residual Stress (psf) 804 1284 1956 p
Displacement (n) 0250 0250 0250 “ 1000 |
In Situ Dry Density (pef) 117.2 117.2 117.2
In Situ Water Content (%) 121 12.1 12.1 500
Saturated Water Content (%) 16.1 16.1 16.1 _
Strain Rate (in/min)  0.020 0.020 0.020 00_0 20 40 6.0 8.0 100 120
Axial Strain (%)
4000 TT T T T 111 T 1 T 111 [HEEN L L1
I ] T TT 11 1 ! 1 l [
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AREEEN ' || T O O . [
3000 |- RN I I A |
IEEEERN | I L] L1
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- [T 1] | 10|
© - I 11 | 1T T2
Q : t Zdl
£ 111 ' | |
(/) 1500 i | L1 [ 1A | =1
Ll | | [ 1] | 1]
EEEREN [ 11 Pak LTI i A
_]__ 11 1 | T1 | [ [0 L1
I T T T T = [ CTE T T T T [ 1]
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' LT % | ) | R, '
Tk | | | : Y A @ (Degree C (ps
500 | LA 111 N O A A I I 1 N (2
T2 1| ; A [ ¢ | |
2 T T O I O i Peak Stress 29 230
/ T T [ | T T 1 ! g I : < F = T '
T T T T T i T T L] A I I : Residual Stress 29 200
0 11 1711 | | il | [ | | Y L1

0 500 1000 1500 2000 2500 30.00 3500 4000
Normal Stress (psf)

NorCal Engineering DIRECT SHEAR TEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D3080
CDREP, LLC Plate A
PROJECT NUMBER: 21631-20 DATE: 1/30/2020




Sample No. T9@2'
Sample Type: Undisturbed/Saturated 3000
Soil Description: Silty Clay w/ Some Sand
2500 - o —
1 2 3 | | |
Normal Stress (psf) 1000 2000 3000 §2°°° i 3 kef
Peak Stress (psh 828 1224 1848 3 /"I—
Displacement (in) 0070 0200 0200 £ 1500 i | | |
Residual Stress (psf) 708 1212 1836 g | i 2 ksf
Displacement (in) 0.250 0.250 0.250 #1000 {—f— B |
In Situ Dry Density (pcf) 1155 115.5 1155 T | 1 ksf
In Situ Water Content (%) 10.6 10.6 10.6 500 T |
Saturated Water Content (%) 169 169 16.9 / _ _ |
Strain Rate (i/min) 0020 0020  0.020 R R oS o
Axial Strain (%)
4000 | | | [l | | 1 | | | | | |
NEEEE EEEE | T
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NorCal Engineering DIRECT SHEAR TEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D3080
CDREP, LLC Plate B
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Vertical Pressure

Consolidation

(dpsisqtt) Sample Height (inches) | 0o Sample No. T4 Depth 4 Date 1/30/2020
1.02 . ; 5
1.01 ! B In-Situ Moisture Content 5
i =
0.125 1.0000 0.0 100 _-\:!‘ i O Saturated =
0.25 0.9975 0.2 — : —_—— o F : 5
0.5 0.9960 0.4 0.99 1 — : " : ? f
1 0.9930 0.7 _ e e e — : ===
1 0.9955 0.4 0.98 i e = |
2 0.9920 08 2 : : —
4 0.9870 13 & 087 ; i : :
8 09775 23 3 = i i i
0.25 0.9890 114 098 1 : —
0.85 ! !
L
0.94 - | —
® 093 -
Date Tested: 1/29/2020 S i
Sample: T4 ; 0.92 1-— |
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2 o914 ] f
N _ !
= ;
£ 090 . !
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0.89 I T
i T ] =1
0.88 : ! ;
0.87 ; ! : ;
I : ] ]
0.86 ! —
0.85 ]
| :
084 1 : : : = i ' =
ol Siity Clay w/ Some Sand ——
' Dry Density: 117.6 pef
Initial Moisture Content: 13.2 % i
0.82 Saturated Moisture Content: 15.7 % i =
Saturated at 1 kip/sq.ft. : -
0.81 - .
oil 1 10

Vertical Pressure (kips/sq.ft.)

NorCal Engineering
SOILS AND GEOTECHNICAL CONSULTANTS

CDREP, LLC

PROJECT NUMBER: 21631-20

DATE: 1/30/2020

CONSOLIDATION TEST

ASTM D2435
Plate C




ical o Consolidati
Y anty | Semple Height Gnehes) Teceny | SampleNo. | T4 Depth 8 Date 1/30/2020
1.02 _ ; : — =
1.01 ' B In-Situ Moisture Content g
0.125 1.0000 0.0 . — =q| '© Sawomed =
0.25 0.9975 0.2 — : —
0.5 0.9950 0.5 0.99 === : —
1 0.9920 0.8 v ] ':
1 0.9900 1.0 o 0.98 = ~6_ i
2 0.9850 15 2 — —— — ———
< : === Tt
4 0.9785 23 §= 0.87 : : - o
8 0.9695 3 g ? i =
0.25 0.9770 23 @ 06 : = !
0.95 ! : —
0.94 1- - ] —
2 093 ]
Date Tested: 1/29/2020 S
Sample: T4 :::’ 0.92 : .
Depth: 8 =) i — :
L oo . — i
o f —t —
a ! T T T
£ 0.90 - ! 1 :
[} 1 I —_—
[} t |
0.89 1 ; ! -
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087
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0.85
0.84 =
: —
083 - Silty Fine-Very Coarse Grained Sand i —
- Dry Density: 118.8 pcf : i
Initial Moisture Content: 9.7 % i :
0.82 1 Saturated Moisture Content: 15.3 % : I
Saturated at 1 kip/sq.ft. : ——
0.81 '
0.1 1 10
Vertical Pressure (kips/sq.ft.)
NorCal Engineering CONSOLIDATION TEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D2435
CDREP, LLC Plate D

PROJECT NUMBER: 21631-20

DATE: 1/30/2020




i . C lidati
Vertual pressre | sample Heightneves) | 2 0T | Sample No. | T9 Depth 5 Date 1/30/2020
1.02 T T =
I I I =
1.01 4 : i i : B In-Situ Moisture Content =
] i —
0.125 1.0000 0.0 100 - : i =
0.25 0.9931 0.7 j : :
05 0.9884 1.2 0.99 : : : ——
1 0.9826 1.7 : = : ' ]
1 0.9829 17 0.8 1 \\ j
2] i 1 i i T
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: e =i
0.95 ! : i o o
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Date Tested: 1/29/2020 El ; ==
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o
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w 1
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087 i —H
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0.85 ] .
1
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| Silty Clay
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0.81 1 1 1
01 1 10
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NorCal Engmeermg CONSOLIDATION TEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D2435
CDREP, LL.C Plate E
PROJECT NUMBER: 21631-20 DATE: 1/30/2020




January 31, 2020 Project Number 21631-20

Appendix C

NorCal Engineering



AMERICAN SQCIETY OF CIVIL ENGINEERS

Address:

No Address at This
Location

ASCE 7 Hazards Report

Standard:

ASCE/SEI 7-16

Risk Category: Il

Soil Class:

D - Stiff Soil

Elevation: 1570.6 ft (NAVD 88)
Latitude: 33.916457
Longitude: -117.256778
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Tue Jan 28 2020



ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Seismic

Site Soil Class: D - stiff Soil

Results:
Ss . 1.5 SD1 s N/A
S, 0.6 T : 8
Fa: 1 PGA: 0.612
F. : N/A PGA u: 0.674
SMS . 1.5 FpGA . 1.1
Swmi N/A le : 1.25
Sbs 1 C,: 1.4

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8.

Data Accessed: Tue Jan 28 2020

Date Source: GS Seismic Design Maps

https:/lasce7hazardtool.online/ Page 2 of 3 Tue Jan 28 2020



ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers,
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

https://asce7hazardtool.online/ Page 3 of 3 Tue Jan 28 2020
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DESCRIPTION OF MAP UNITS

VERY YOUNG SURFICIAL DEFOSITS—Sedimenl vecently
Uamputted anl depukitnl 10 charmels and washier un stfaces of dllusial
t2ns and alfusial plaies, and cn ullalopes, Seil-proble developmenl is ot
bl Includer:

Ardilal A1 (late Moluccnel—Depast of 61 iesoluag from Muman
conshnzhion or mumog 4chvihes: semeted 1o Wire atea of reemciag
relaled (o rendennal deselopmeat In west ceamal pan of quidrasele
and weveral emialler 313t neaiby

YOUNG SURFICIAL DEPOSITS—Sedunsatury unils 1bat ae sighily

comolidaled to cemented ared aliguly 10 modesately distected. Allowial taa

depants 1Qy) senes) typically have tugh coarse fie clan mtos, Yanoger
surfiecal waits have uppe: soufacea that are cipped by sbghl 10 woderalely
developed pedagencail profiles (A'C lo AIACBcambncCox Boblen)

Trcladss:

Ve altarial fan depa anal Late Pl
s anul cobbkee 3l grav elsand depuaily densed chuefly Lo rucks
of Pemnemlic Ranges boibobit.  Found in restncred drainagen alaay
weat edge of quadrangle, bul conngons tith mach mate extemsvely
develaped deposits west of quadranglc

Young axdal channel daposits (Holocane and lata Pl

Parphyritic gronodiorite—Conrse-gruned. Lght gray, fohated,

forplyntic bickile granodionte and rabordume lonable. In most plsces
[adas antn hetemgenenta priphyviflc. granntinnle mit (Kbha)
Grougaumasy o plaguckiee, quarz (JU 1o 4 perceal), o malic
munecal (§ la 10 percentl  Maic minerals ate biotle and spasse
bainbleadr, which aie move evealy dutibuted Unn 1o beleiogencans
granowoule (Kbhg) Subhedral polninm feldspc ghenocryals arc up
1o 15 cm 1o Jeagth.  Duéuidal mesomahic mclunons ars onented
pasallel (o fobiston

Brode-hornbleeds konalite——T sght tn mecim gray, merliume 1o cnarse=
jraned, Jubaled fumble  Furms duswonliooums pud-hiped masser
surtatnding, bul nat i eonract «ith biohe tonabte (Kbt Cantaics 1
to 25 percent quartz and about 25 pacear Holile amd havoblends @
subequal amouals Normblcodk and biotlc eezuc as rgged crysnls
Potassmm teldspar preseol, bul very spaire  Ashedral imesshiial
spbepe 1 conspicuiows accemory minsral Conians abundant, G-
graineed, mesncraric, clipsoutak I dncordal-ahaped mafic nclaanns
atgned parstiel lu Jubakun

Helerogeneams blotile tmalle—Lighi-gray. inequigrasular, medinm- o

falualed tnobls lombte: rerhicted © oorlhwestan 3ox

‘uncooiobiiled allovinm consistg of medum- to Goe-grunsd
and Texser all flaning severst Jow rellef valleys and thei bmian
outlhweglern o aurtbeulera part of qudrngle. lochidet seacals
10 Toquesquite Arroyo and Pigean Pas Valley
OLD SURFICIAL DEFOSTIS—Sedtimentsry units thal e moderately
consalidated o sUghlly fo modecarcly usecied Older smificlal deposily
bave ngper skaces 1t are capped by modecalely fo well-daveloped
pedageaic solls (AZAB/B/Cux profles and Bt honzoos 35 much a5 Lo 1 m
Thaek and maximem haca in the mnge of 16YR 513 and &4 shmugh 7 5YR
4 10474 anal mlare B bunzus reachung SYR $16). Jactaea
Ol allovial lan depodlts (lale 1o middle Pleistocenel—Iounaied. nandy
allimal tan depostts developed extenaively i weatewn gan of
quedrangle  Most of anle (3 slighly fo moderately disseclcd aal
reddish-broa . Some Caf icludes 1hin. discontumona smrtace yer ot

[

VERY OLD JURFICTAL DEPOSITS—Sciments thal are slightly (0

well vunsuladated (v 1caled, and wderslaly fu well dascetel Upper

surtaces are capped by moderate lo well developed pedogemc sotln

(AJAB/BICqr proile having Bt Lonzoos ax much 35 2 1a 3 m Whlek and

maxim hocs m the rnge 7 SYR 64 3pd 44 ta 2 SYR /6)

Very ol allavial lan depodis (early Plekstocane—Maslly well-
ierectrd, welltnduraled, reddint-brown s:nd depouts. Comamoniy
comtaine aripans and “ocally dicreies  Forme large aiea in
suulbeaster grar of yosdrangls in e of March Air Furce Bge, and
umerans smaller areas (o oorthern pan af quadragle. Denved ietly
Irom rocks of senthero Califama batholth

Cnmuel lite Cetomi scllmentory focks o Kvondds und Coruos
areas (early Pleistocene to late Plocens?—Luhologeally duerse
moderalely wdurated. ray (o brown. ecarse-graned sandstoue. pebbly
sanditone. ap canglomerate  Resncled ih tun mall areat near
soulbeasl ol uf Bux Spogs Cayun. In the Kiverade West 757
quadrangle. mat clasie 1n walt were derived trom San Bermardino
Monnbica. ln Rivernde Esi 7.5 quadrsngls, sppeais (o be denved
from units found n Santa Am River drunage - Savlheast of Rivesside
clasta are Tocally dertved from Penttunlar Ranges sontees

Box Spricgs plotonle complex (Crelaccavs)—Hox Springs pltomic
complex 14 an eMptical, honzanmally-fianed kann-haped granitic
<uunplex centeted un Bus Sprioge Munlans, agparenily lower part vl
sRae dispir. Layenng aod folinhon o graaibc racks 15 proasy.
Camplex conmals af eutenualy maneve @ wadiunedy pranary Tayeted
blowte tonallle «n core_sarrcunded by byer of fobared bialte
franodranle 1o lomalite. Frsther ouhkatd 1n complet u ducoatumions
Ioger of foliated, belcfogencais, perphynitic grRMIGONLE, suecceded by
ufrm poaphyie granediontc Other cmpannonally ani reamrlly
Uiverte granie rucks aliu usear wiuD cuWpIe. bot n ralutively small
amouals. Al focky of eomplex were tncluded 1n Pems quartz dionle
by Dadley (1935) and 1a Bonsall onalite by Ltses (1348). Ezcep foc
dike tocks, wruts a1c descibad o geasral order feom <ore oV
Tnelndes:

Blotite tomle—Manive, foz- b medivm-graided. cqpigrnular biotite
ionallte. Mach has Rinily i moderaiely develoned, very regolar
compunliarm) Layenog  Rucks cunlan <bout 35 W 4U perent yuatz
and 6 1o 12 percens bionte. Hommblende 1 absent aad potarmum
Ieldipar zanges from | to 4 percent  Minstal alignameat u poaly
developrd of abscal, bul mach of 10ck bas wacipieat 1o welkdeveloped
pumary Lsyenng defined by munera] concealishors Ul sontaing
part equant- 1a ellpocabalisped. foz-gralned. tesorTane welusons:
apme have relanvely mafic nma nehanana tend in he ahgned paralle]
tu cumpunuunal Tayenng.  Znun aged of wek are VY6 Ma, anl
1004 M:

Blolite grabodiorile and (onalile—Light gy, mediom- fo coarse-
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SOII.S AND GEOTECHNICAL CONSULTANTS

e EINGIINE

Project: CDREP, LLC

Project No.: 21631-20

Date: 1/20/2020

N G ==

Test No. 1
Depth: 5’
Tested By: J.S. Jr.
TIME | CHANGE | CUMULATIVE | INNER INNER | INNER | OUTER | OUTER | OUTER | INNER | OUTER | INNER
(hr/min) | TIME TIME RING RING RING RING RING RING RING RING | RING
(min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF | INF
{cm) (cc) (cm) {cc) RATE RATE RATE
{cm/hr) | (cm/hr) | (ft/hr)
7:10 105.3 46.4
7:15 5 5 1115 6.2 52.8 6.4
7:15 100.3 41.2
7:20 5 10 106.4 6.1 47.3 6.1
7:20 102.6 43.5
7:25 5 15 108.6 6.0 49.7 6.2
7:25 103.2 44.2
7:30 5 20 109.1 5.9 50.3 6.1
7:30 104.4 45.1
7:35 5 25 1104 6.0 51.2 6.1
7:35 104.1 44.3
7:40 5 30 109.9 5.8 50.3 6.0
7:40 103.8 43.9
7:45 5 35 109.8 6.0 49.9 6.0 720 | 720
7:45 104.3 45.5
7:50 5 40 110.1 5.8 51.0 5.5 69.6 | 66.0
7:50 103.6 447
7:55 5 45 109.3 5.7 50.3 5.6 68.4 | 67.2
7:55 103.3 44.1
8:00 5 50 108.5 5.2 494 5.3 62.4 | 63.6
8:00 103.1 44.2
8:05 5 55 108.6 5.5 47.8 5.6 66.0 | 67.2
8:05 102.9 43.2
8:10 5 60 108.2 5.3 48.7 5.5 63.6 | 66.0

Average =

67.0 / 67.0 cm/hr
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Project: CDREP, LLC

Project No.: 21631-20

Date: 1/20/2020
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Test No. 2

Depth: 7.5’

Tested By: J.S. Jr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER

{hr/min) TIME TIME RING RING RING RING RING RING RING RING RING

{min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) {cc) {cm) (ce) RATE RATE | RATE
{cm/hr) | (em/hr) | (ft/hr)

8:15 73.0 45.6

8:30 15 15 74.4 1.4 46.6 1.0

8:30 74.4 46.6

8:45 15 30 75.2 0.8 46.6 0.0

8:45 75.2 46.6

9:00 15 45 75.7 0.5 46.7 0.1

9:00 75.7 46.7

9:15 15 60 76.1 0.4 46.7 0.0

9:15 76.1 46.7

9:30 15 75 76.2 0.1 46.7 0.0

9:30 76.2 46.7

9:45 15 90 76.3 0.1 46.8 0.1 0.4 04

9:45 76.3 46.8

10:00 15 105 76.3 0.0 46.8 0.0 0.0 0.0

10:00 76.3 46.8

10:15 15 120 76.3 0.0 46.8 0.0 0.0 0.0

10:15 76.3 46.8

10:30 15 135 76.3 0.0 46.8 0.0 0.0 0.0

10:30 76.3 46.8

10:45 15 150 76.4 0.1 46.8 0.0 0.4 0.0

10:45 76.4 46.8

11:00 15 165 76.5 0.1 46.9 0.1 0.4 0.4

11:00 76.5 46.9

11:15 15 180 76.5 0.0 46.9 0.0 0.0 0.0

Average= 0.17 / 0.11 cm/hr
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Project: CDREP, LLC

Project No.: 21631-20

Date: 1/20/2020

Test No. 3

Depth: 10’

Tested By: D.L.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER

(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING

(min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) {cc) (cm) (cc) RATE RATE | RATE
{cm/hr) | {cm/hr) | (ft/hr)

9:06 100.0 42.5

9:16 10 10 101.2 1.2 46.4 3.9

9:16 99.9 37.9

9:26 10 20 100.5 0.6 39.2 1.3

9:26 100.5 39.2

9:36 10 30 101.0 0.5 40.3 1.1

9:36 101.0 40.3

9:46 10 40 101.7 0.7 414 1.1

9:46 101.7 414

9:56 10 50 102.1 0.4 421 0.7

9:56 102.1 42.1

10:06 10 60 102.6 0.5 42.8 0.7

10:06 102.6 42.8

10:16 10 70 102.8 0.2 435 0.7 1.2 4.2

10:16 102.8 435

10:26 10 80 103.0 0.2 44.5 1.0 1.2 6.0

10:26 103.0 445

10:36 10 90 103.4 0.4 45.2 0.7 24 4.2

10:36 103.4 45.2

10:46 10 100 103.8 0.4 45.7 0.5 24 3.0

10:46 103.8 45.7

10:56 10 110 104.2 0.4 46.3 0.6 2.4 3.6

10:56 104.2 46.3

11:06 10 120 104.4 0.2 46.7 0.4 1.2 24

Average= 1.8 / 3.9 cm/hr
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NorCal Engineering
Soils and Geotechnical Consultants

10641 Humbolt Street Los Alamitos, CA 90720
(562) 799-9469 Fax (562) 799-9459

April 27, 2020 Project Number 21631-20

CDREP LLC
523 Main Street
El Segundo, California 90245

Attn: Mr. Mark Bachli

RE: Updated Soils Infiltration Study - Proposed Industrial Warehouse
Development - Located at the Southeast and Southwest Corners of
Allessandro Boulevard and Chagall Court, in the City of Moreno Valley,

California

Dear Mr. Bachli:

Pursuant to your request, this firm has performed an Updated Soils Infiltration Study in
accordance with our proposal dated April 10, 2020 for the above referenced project.
The purpose of this study is to provide additional testing to evaluate the feasibility of an
on-site water disposal system for the proposed industrial development. The scope of
work included the following: 1) site reconnaissance; 2) subsurface geotechnical
exploration; 3) soil infiltration testing; 4) engineering analysis of field and laboratory
data; and 5) preparation of a report.

The 18.05-acre subject property is located at the southeast and southwest corners of
Allessandro Boulevard and Chagall Court, in the City of Moreno Valley. The generally
rectangular-shaped parcel is elongated in an east to west direction with topography of
the relatively level descending slightly from a north to south direction on the order of a
few feet. The site is undeveloped parcel covered with a low vegetation growth of natural

grasses and weeds.



April 27, 2020 Project Number 21631-20
Page 2

It is proposed to construct an industrial warehouse development consisting of a 102,669
and 295,470 square feet building as shown on the plan by Herdman Architecture +
Design dated December 18, 2019. The proposed concrete tilt-up building will be
supported by a conventional slab-on-grade foundation system with perimeter-spread
footings and isolated interior footings. Other improvements will include asphalt and

concrete pavement areas, hardscape and landscaping.

It is assumed that the proposed grading for the development will include cut and fill
procedures on the order of a few feet to achieve finished grade elevations. Final
building plans shall be reviewed by this firm prior to submittal for city approval to
determine the need for any additional study and revised recommendations pertinent to

the proposed development, if necessary.

Field Exploration and Testing
The field exploration consisted of eight (8) additional exploratory trenches by a backhoe

to depths ranging between 2 and 7 feet below ground surface (bgs) to determine the
subsurface soil conditions. The explorations were visually classified and logged by a
field engineer with locations of the subsurface explorations shown on the attached Site
Plan. The exploratory trenches revealed the existing earth materials to consist of fill and
natural soil. Detailed descriptions of the subsurface conditions are listed on the trench
logs in Appendix A. It should be noted that the transition from one soil type to another
as shown on the trench logs is approximate and may in fact be a gradual transition. The
soils encountered are described as follows:

Fill: A fill soil classifying as a brown, fine to medium grained, silty to clayey SAND
was encountered across the site to depths ranging from 1 to 2 feet below ground
surface. These soils were noted to be loose and moist.

Natural: A natural undisturbed soil classifying as a brown, fine to medium grained,
clayey to silty SAND to sandy CLAY was encountered beneath the upper fill soils.
The native soils as encountered were observed to be dense/stiff to very
dense/very stiff and moist.

NorCal Engineering
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The overall engineering characteristics of the earth material were relatively uniform with
each trench and no caving occurred. Groundwater was encountered at a depth of 33
and 39 feet ground surface as encountered from our deep borings in our “Geotechnical
Engineering Investigation” report dated January 31, 2020.

Results of Field Infiltration Tests

Infiltration tests within the site were performed to provide preliminary infiltration rates for
the purpose of planning and design of an on-site water disposal system. The infiltration
tests consisted of the double ring infiltration test per ASTM Method D 3385. The field
infiltration rate was computed using a reduction factor — Rf based on the field
measurements with our calculations given in Appendix D. Based upon the results of our
testing, the soils encountered in the planned on-site drainage disposal system area
exhibit the following infiltration rates.

Test No. | Depth | Soil Classification | Field Infiltration Rate Design Rate
T-1 5 Silty Sand 5.12 in/hr 1.707
T-2 2' Sandy Clay 0.05 in/hr 0.017
T-3 5 Sandy Clay 0.26 in/hr 0.087
T-4 3 Clayey Sand 0.83 in/hr 0.277
T-5 6’ Clayey Sand 0.87 in/hr 0.290
T-6 7 Sandy Clay 0.08 in/hr 0.027
T-7 7 Sandy Clay 0.08 in/hr 0.027
T-8 4 Sandy Clay 0.35in/hr 0.117

The correction factors CFt, CFv and CFs are given below based on soils from 2 to 7 feet

from our field tests.
a) CFt=Rf=1.0 for our double ring infiltration test holes.
b) CFv=1.0 based on uniform soils encountered in eight trenches.
c¢) CFs = 3.0 for long-term siltation, plugging and maintenance. The subsurface

soils are likely to have some plugging and regular maintenance of storm water
discharge devices is required.

NorCal Engineering
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Based on the results of our field testing, the subsurface soils encountered in the
proposed on-site drainage disposal system shall utilize the design infiltration rates based
on the County of Riverside safety factor. These infiltration rates were found to be low
representing very stiff fine-grained clayey soils which may not suitable for seepage at
the site. Our referenced preliminary geotechnical report stated that deeper soils were
clayey soils with increasing density with depth, indicating unfavorable conditions for
infiltration.  All systems must meet the latest county specifications and the California
Regional Water Quality Control Board (CRWQCB) requirements.

It is recommended that foundations shall be setback a minimum distance of 10 feet from
the drainage disposal system and the bottom of footing shall be a minimum of 10 feet
from the expected zone of saturation. The boundary of the zone of saturation may be
assumed to project downward from the top of the permeable portion of the disposal
system at an inclination of 1 to 1 or flatter, as determined by the geotechnical engineer.

Closure

The recommendations and conclusions contained in this report are based upon the soil
conditions uncovered in our test excavation. No warranty of the soil condition between
our excavations is implied. NorCal Engineering should be notified for possible further
recommendations if unexpected to unfavorable conditions are encountered during
construction phase.

This firm should have the opportunity to review the final plans to verify that all our
recommendations are incorporated. This report and all conclusions are subject to the
review of the controlling authorities for the project. Our representative should be
present during the grading operations and construction phase to certify that such
recommendations are complied within the field.

This geotechnical investigation has been conducted in a manner consistent with the
level of care and skill exercised by members of our profession currently practicing under
similar conditions in the Southern California area. No other warranty, expressed or
implied is made.

NorCal Engineering
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We appreciate this opportunity to be of service to you. If you have any further
guestions, please do not hesitate to contact the undersigned.

Respectfully submitted,
NORCAL ENGINEERI

et

Scott D. Spensiero
Project Manager

Keith D. Tucker
Project Engineer
R.G.E. 841

NorCal Engineering
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MAJOR DIVISION GRAPHIC| LETTER TYPICAL DESCRIPTIONS
KYMRNO | RYMRNI
? 0 g ew WELL-GRADED GRAVELS, GRAVEL,
SRAVEL P SAND MIXTURES, LITTLE OR NO FINES
AND (LITTLE OR NO F’T
GRAVELLY FINES
SOILS ) i - &B POORLY-GRADED GRAVELS,
COAREE * B GRAVEL-SAND MIXTURES, LITTLE
ol OR NO FINES
GRAINED *
. MORE THAN GRAVELS .y SILTY GRAVELS, GRAVEL-SAND-
50% OF WTH FINES SILT MIXTURES
COARSE |
FRACTION
RETAINED ON m:gs&g'gg"e GC CLAYEY GRAVELS, GRAVEL-SAND-
NO. 4 SIEVE e CLAY MIXTURES
o
ot By By
e sw WELL-GRADED SANDS, GRAVELLY
—_— CLEAN SAND K . SANDS, LITTLE OR NO FINES
AND (LITTLE OR NO .
SANDY FINES) POORLY-GRADED SANDS, GRAVEL-
MORETHAN | sous sP LY SANDS, LITTLE OR NO FINES
50% OF
MATERIAL
1S LARGER
THAN NO. MORE THAN SM SILTY SANDS, SAND-SILT
200 SIEVE 50% OF SANDS WITH MIXTURES
SIZE COARSE FINE
FRACTION (APPRECIABLE
PASSINGON | AMOUNT OF AND-
NO.4SIEVE | FINES) sc L NOSAIDER
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
_:_',‘/ INORGANIC CLAYS OF LOW TO
FINE SILTS LIQUID LIMIT cL MEDIUM PLASTICITY, GRAVELLY
GRAINED AND | FR] THAN &M // CLAYS, SANDY CLAYS, SILTY
solLs CLAYS s CLAYS. LEAN CLAYS
= ORGANIC SILTS AND ORGANIC
Mg ek SILTY CLAYS OF LOW PLASTICITY
- INORGANIC SILTS, MICACEOUS OR
DIATOMACEOQUS FINE SAND OR
MORE THAN SILTY SOILS
50% OF ;
MATERIAL INORGANIC CLAYS OF HIGH
CH
iSsmallEr | STS el PLASTICITY, FAT CLAYS
RN, AND GREATER THAN
200 SIEVE CLAYS 50
SiZE ORGANIC CLAYS OF MEDIUM TO
e OH MIGH PLASTICITY, ORGANIC SILTS
N\.:-‘\.
] PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS asmT]  PT HIGH ORGANIC CONTENTS
EATATAS .

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

UNIFIED SOIL CLASSIFICATION SYSTEM

NorCal Engineering




¥ X W

M N BHE H

Indicates 2.5-inch Inside Diameter. Ring Sample.

Indicates 2-inch OD Split Spoon Sample (SPT).

Indicates Shelby Tube Sample.

Indicates No Recovery.

Indicates SPT with 140# Hammer 30 in. Drop.

Indicates Bulk Sample.

Indicates Small Bag Sample.
Indicates Non-Standard

Indicates Core Run.

COMPONENT DEFINITIONS

COMPONENT PROPORTIONS

DESCRIPTIVE TERMS

COMPONENT

SIZE RANGE

Trace

Few
Little

Some

And

1-5%

5-10%
10-20%
20 - 35%
35 - 50%

Boulders
Cabbles
Gravel
Coarse gravel
Fine gravel
Sand

Coarse sand
Medium sand
Fine sand

Silt and Clav

Larger than 12 in

3into12in

3in to No 4 (4.5mm )

3into3/4in

3/4 into No 4 ( 4.5mm)

No. 4 ( 4.5mm ) fo No. 200 { 0.074mm )
No.4 (4.5 mm )toNo. 10 (2.0 mm )

No. 10 { 2.0 mm ) to No. 40 ( 0.42 mm }
No. 40 ( 0.42 mm ) to No. 200 ( 0.074 mm )
Smaller than No. 200 ( 0.074 mm }

MOISTURE CONTENT

Absence of moisture, dusty,
dry to the touch.

Some perceptible

meisture; below opiimum

No visible water; near optimum
moisture_content

Visible free water, usually

soil is below water table.

DRY
DAMP
MOIST
WET

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N -VALUE

COHESIONLESS SOILS

COHESIVE SOILS

Density

N ( blows!/it )

Consistency

N (blows/ft ) Approximate
Undrained Shear

Strength (psh)

Very Loose
Loose

Medium Dense
Dense

Very Dense

Otod
410 10
0 to 30
30to 50
over 50

Very Soft

Soft

Medium Stiff

sHIff

Very Stiff

Hard

< 250
250 - 500
500 - 1000

1000 - 2000
2000 - 4000
> 4000

Dio2
2to4
4108
8to 15
15t0 30
over 30

NorCal Engineeri

ng
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Date: 4/24/2020

File: C:\Supertog/\PROJECT\2163120-1.log

SuperLog CivilTech Software, USA www.clviltech.com

CDREP, LLC
Log of Trench T-1

21631-20 9

Boring Location: Allessandro & Chagall, Moreno|Valley

Date of Drilling: 4/21/2020 Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:

Surface Elevation: Not Measured
Depth| Lith- _ o Samples I‘.,aboratory
(feet) | ology Material Description :2 | 5|.2 . =

& |85 |5 |22 E5
= mQ |5 |Pg| L&
0 O [=] [3)
jAEERE FILL
B H-EF B Silty SAND
- SRR S Brown, loose, moist
L 144 € | NATURAL
n B Silty SAND
5 % Brown, dense, moist
Trench completed at depth of &'
—10
—15
—20
— 25
— 30
—35
NorCal Engineering :




Date: 4/24/2020

File: C:\Superlog4\PROJECT\2163120-1.log

SuperlLog CivilTech Software, USA www.civiltech.com

CDREP, LLC
Log of Trench T-2

21631-20 9

Boring Location: Allessandro & Chagall, Moreno|Valley

Date of Drilling: 4/21/2020 Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:

Surface Elevation: Not Measured
Depth| Lith- _ o Samples Laboratory _
(feet) | ology Material Description 5 3 & el 2 .3

o | 85 | 3|22 £§
2 |@mQ | 8|08 &
0 O || 0o 8
FHIE FILL
B == B Silty SAND
- /:‘/’/; € Brown, loose, moist
_ £ \ NATURAL
B g Sandy CLAY
5 g Brown, stiff, moist
Trench completed at depth of 2'
— 10
— 15
—20
— 25
— 30
—35
L]
NorCal Engineering :




Date: 4/24/2020

File: C:\Superlog4\PROJECT\2163120-1.log

SuperLog CivilTech Software, USA www.civiltech.com

CDREP, LLC
21631-20

Log of Trench T-3

Boring Location: Allessandro & Chagall, Moreno|Valley

Date of Drilling: 4/21/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
! . — <
(feet) | ology Material Description o 3 g g z 3
S |83 |2 g2l g8
'8
L 0 = (11] S g 8 8
FILL
B 1 Silty SAND
~ 1 5 Brown, loose, moist
L € \ NATURAL
B g Silty SAND
5 % Brown, dense to very dense, moist
Clayey SAND to Sandy CLAY
B Brown, dense to stiff, damp
=< Trench completed at depth of &'
— 10
— 15
— 20
— 25
— 30
— 35
3

NorCal Engineering




Date: 4/24/2020

File: C:\Superiog4\PROJECT\2163120-1.l0og

SuperLog CivilTech Software, USA www.civiltech.com

CDREP, LLC
21631-20

Log of Trench T4

Boring Location: Allessandro & Chagall, Moreno

Valley

Date of Drilling: 4/21/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured

Depth| Lith- Samples Laboratory

3 e - —
(feet) | ology Material Description ° 3 g 5 2 . 5

S |23 |2 . £3
o " 1% 218"
FILL
B 1 b Silty SAND
- = 5
b= a = Brown, loose, moist
| B2 € | NATURAL
B g Silty SAND
s Brown, dense to very dense, moist
5 5]
Clayey SAND
B Brown, very dense, damp
- Trench completed at depth of 3'
—10
—15
— 20
— 25
— 30
— 35
L] @
NorCal Engineering y




Date: 4/24/2020

File: C:\Superlog4\PROJECT\2163120-1.l0og

SuperLog CivilTech Software, USA www.civiltech.com

CDREP, LLC
21631-20

Log of Trench T-5

Boring Location: Allessandro & Chagall, Moreno|Valley

Date of Drilling: 4/21/2020 Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
(feet) | ology Material Description g 3 % g 2| 2
> |23 | 2|65 ¢
o a o | 2| a8l "8
FILL

B B Silty SAND
— % Brown, loose, moist
L g | NATURAL
L E Silty SAND

| 5 % Brown, dense, moist

Clayey SAND to Sandy CLAY
[ ~._Brown, dense to very stiff, moist
= Trench completed at depth of 6'
—10
—15
L
— 20
25
— 30
— 35
5

NorCal Engineering




Date: 4/24/2020

File: C:\Superlog4/\PROJECT\2163120-1.log

SuperlLog CivilTech Software, USA www.civiltech.com

CDREP, LLC
21631-20

Log of Trench T-6

Boring Location: Allessandro & Chagali, Moreno

Valley

Date of Drilling: 4/21/2020

Groundwater Depth: None Encountered

Drilling Method: Backhoe

NorCal Engineering

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
- 0 » w \e
(feet) | ology Material Description ° 2 g :?.' E:%. - %
> |23 | 2|ag| £¢
L0 - ©c|2| a 3
FILL
B E Silty SAND
— 5 Brown, loose, moist
L g |\ NATURAL
L g Silty SAND
5 % Brown, dense, moist
[ Clayey SAND to Sandy CLAY
B Brown, dense to very stiff, moist to damp
i Trench completed at depth of 7'
— 10
— 15
—20
— 25
— 30
—35
6




Date: 4/24/2020

File: C:\Superiog4\PROJECT\2163120-1.log

SuperLog CivilTech Software, USA www.civiltech.com

CDREP, LLC
Log of Trench T-7

21631-20 9

Boring Location: Allessandro & Chagall, Moreno|Valley

Date of Drilling: 4/21/2020 Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:

Surface Elevation: Not Measured
Pepti] Lith- Material Description samples :;abor:ory 2
(feet) | ology Aategial 2osCch - 8| 5|2 LS
Iy — i o2/ a] 3

iz FILL
B o § Silty to Clayey SAND
= S ‘g Brown, loose, moist /
= A 5 NATURAL
B - B Clayey SAND
5 > g Brown, dense to very dense, moist to damp
B Boring completed at depth of 7'
—10
— 15
— 20
— 25
—30
— 35
NorCal Engineering 4




Date: 4/24/2020

File: C:\Superlog4\PROJECT2163120-1.log

SuperLog CivilTech Software, USA www.civiltech.com

CDREP, LLC
21631-20

Log of Trench T-8

Boring Location: Allessandro & Chagall, Moreno| Valley

Date of Drilling: 4/21/2020 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth LHth- Material Description semples baborgow
i scri ) v =
(feet) | ology e 2 | 2| 2e| 8¢
S - 3 (] c £ S
= mo |6 |Bo| EE
—0 e 7 © || 0 3
l,' m P2 FILL
B % ‘g Silty to Clayey SAND
- 7% £ Brown, loose, moist
_ ;: § | NATURAL
n YA B Clayey SAND to Sandy CLAY
s Brown, dense to very stiff, moist
5 5]
Trench completed at depth of 4'
— 10
15
— 20
— 25
— 30
— 35
NorCal Engineering £
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SOI1I.S AND GEOTECHNICAL CONSULUANTS

Project: CDREP, LLC

Project No.: 21631-20

Date: 4/21/2020

T INICO IR GO AL
e  ENGIINEERIING =2

Test No. 1

Depth: 5

Tested By: J.S.Jr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER

(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING

{min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) {cc) {cm) (cc) RATE RATE | RATE
{em/hr) | (cm/hr) | (ft/hr)

7:05 100.5 41.6

7:20 15 15 106.0 5.5 46.6 5.0

7:20 97.0 37.3

7:35 15 30 102.2 5.2 42.2 4.9

7:35 97.0 37.0

7:50 15 45 102.0 5.0 41.8 4.8

7:50 102.0 41.8

8:05 15 60 106.5 4.5 45.7 3.9

8:05 99.1 38.5

8:20 15 75 102.8 3.7 42.7 4.2

8:20 102.8 42.7

8:35 15 90 106.1 33 46.3 3.6

8:35 106.1 46.3

8:50 15 105 109.5 34 49.5 3.2 13.6 12.8

8:50 98.1 38.2

9:05 15 120 101.4 33 41.6 34 13.2 13.6

9:05 101.4 41.6

9:20 15 135 104.5 31 45.3 3.7 12.4 14.8

9:20 104.5 453

9:35 15 150 107.6 31 48.6 33 12.4 13.2

9:35 98.6 40.2

9:50 15 165 102.0 3.4 43.5 33 13.6 13.2

9:50 102.0 43,5

10:05 15 180 105.2 3.2 46.6 3.1 12.8 | 12.4

Average = 13.0 / 13.3cm/hr




SOILS AND GEOTECIHNICAL CONSULLANTS

Project: CDREP, LLC

Project No.: 21631-20

Date: 4/21/2020

G ==

Test No. 2

Depth: 2

Tested By: J.S.Jr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER

(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING

(min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) (cc) {cm) (cc) RATE RATE | RATE
{cm/hr) | (cm/hr) | (ft/hr)

6:38 72.2 38.8

6:53 15 15 72.4 0.2 39.0 0.2

6:53 72.4 39.0

7:08 15 30 72.5 0.1 39.1 0.1

7:08 72.5 39.1

7:23 15 45 72.5 0.0 39.1 0.0

7:23 72.5 39.1

7:38 15 60 72.6 0.1 39.2 0.1

7:38 72.6 39.2

7:53 15 75 72.6 0.0 39.3 0.1

7:53 72.6 39.3

8:08 15 90 72.6 0.0 39.3 0.0

8:08 72.6 39.3

8:23 15 105 72.7 0.1 394 0.1 0.4 0.4

8:23 72.7 39.4

8:38 15 120 72.7 0.0 394 0.0 0.0 0.0

8:38 72.7 394

8:53 15 135 72.7 0.0 39.4 0.0 0.0 0.0

8:53 72.7 39.4

9:08 15 150 72.7 0.0 39.4 0.0 0.0 0.0

9:08 72.7 39.4

9:23 15 165 72.8 0.1 39.5 0.1 04 0.4

9:23 72.8 39.5

9:38 15 180 72.8 0.0 39.5 0.0 0.0 0.0

Average = 0.13 / 0.13cm/hr




SOILS AND GEOTECIHNICAL CONSULTIANTS

Project: CDREP, LLC

Project No.: 21631-20

Date: 4/21/2020

Test No. 3

Depth: 5’

Tested By: J.S.Jr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
(min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) (cc) (cm) (cc) RATE RATE | RATE
(cm/hr) | (cm/hr) | (ft/hr)
9:14 76.2 42.7
9:29 15 15 76.5 0.3 43.0 0.3
9:29 76.5 430
9:44 15 30 76.7 0.2 43.2 0.2
9:44 76.7 43.2
9:59 15 45 77.0 0.3 435 0.3
9:59 77.0 435
10:14 15 60 77.1 0.1 43.7 0.2
10:14 77.1 43.7
10:29 15 75 77.3 0.2 43.9 0.2
10:29 77.3 43.9
10:44 15 90 77.5 0.2 44.1 0.2
10:44 77.5 44.1
10:59 15 105 77.6 0.1 44.2 0.1 04 04
10:59 77.6 442
11:14 15 120 77.8 0.2 443 0.1 0.8 0.4
11:14 77.8 44.3
11:29 15 135 78.0 0.2 445 0.2 0.8 0.8
11:29 78.0 44.5
11:44 15 150 78.1 0.1 44.6 0.1 0.4 0.4
11:44 78.1 44.6
11:59 15 165 78.3 0.2 44.8 0.2 0.8 0.8
11:59 78.3 44 8
12:14 15 180 80.3 0.2 45.0 0.2 0.8 0.8

Average = 0.67 / 0.60 cm/hr




SOIILS AND GEOTECIHNICAL CONSLUILTANTS
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Project: CDREP, LLC

Project No.: 21631-20

Date: 4/21/2020

Test No. 4

Depth: 3’

Tested By: J.S. Jr.

AN

ENGINEERING S

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER | OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
(min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) {cc) {cm) (cc) RATE RATE | RATE
{cm/hr} | {cm/hr) | (ft/hr)
10:15 98.0 38.7
10:30 15 15 98.8 0.8 39.3 0.6
10:30 98.8 39.3
10:45 15 30 99.4 0.6 40.1 0.8
10:45 99.4 40.1
11:00 15 45 100.1 0.7 10.7 0.6
11:00 100.1 10.7
11:15 15 60 100.8 0.7 41.2 0.5
11:15 100.8 41.2
11:30 15 75 101.5 0.7 419 0.7
11:30 101.5 41.9
11:45 15 90 102.2 0.7 42.6 0.7
11:45 102.2 42.6
12:00 15 105 102.7 0.5 43.2 0.6 2.0 2.4
12:00 102.7 43.2
12:15 15 120 103.2 0.5 43.8 0.6 2.0 2.4
12:15 103.2 43.8
12:30 15 135 103.8 0.6 44.2 0.4 24 1.6
12:30 103.8 44.2
12:45 15 150 104.5 0.5 447 0.5 20 2.0
12:45 104.5 44.7
1:00 15 165 105.2 0.7 45.1 0.4 2.8 1.6
1:00 105.2 45.1
1:15 15 180 105.6 0.4 45.5 04 1.6 1.6

Average= 2.1 / 19cm/hr




SOIIL.S AND GEOTECIHNICAL CONSULCANTS

Project: CDREP, LLC

Project No.: 21631-20

Date: 4/21/2020

Test No. 5

Depth: 6’

Tested By: J.S.Jr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER

(hr/min} TIME TIME RING RING RING RING RING RING RING RING RING

(min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) {cc) {cm) (cc) RATE RATE | RATE
{ecm/hr) | (cm/hr) | (ft/hr)

6:11 68.0 37.0

6:26 15 15 69.1 1.1 37.6 0.6

6:26 69.1 37.6

6:41 15 30 69.8 0.7 38.0 0.4

6:41 69.8 38.0

6:56 15 45 70.4 0.6 38.3 0.3

6:56 70.4 38.3

7:11 15 60 71.0 0.6 38.6 0.3

7:11 71.0 38.6

7:26 15 75 71.5 0.5 39.0 0.4

7:26 71.5 39.0

7:41 15 90 72.1 0.6 39.4 0.4

7:41 72.1 394

7:56 15 105 72.6 0.5 39.7 0.3 2.0 1.2

7:56 72.6 39.7

8:11 15 120 73.2 0.6 40.0 0.3 2.4 1.2

8:11 73.2 40.0

8:26 15 135 73.7 0.5 40.3 0.3 2.0 1.2

8:26 73.7 40.3

8:41 15 150 74.3 0.6 40.6 03 2.4 1.2

8:41 74.3 40.6

8:56 15 165 74.9 0.6 40.9 0.3 2.4 1.2

8:56 74.9 40.9

9:11 15 180 75.4 0.5 41.1 0.2 2.0 0.8

Average= 2.2 / 1.1 cm/hr




SOILS AND GEOTECHNICAL CONSULTANTS

Project: CDREP, LLC

Project No.: 21631-20

Date: 4/21/2020

Test No. 6

Depth: 7’

Tested By: J.S. Jr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
(min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) (cc) (cm) (cc) RATE RATE RATE
{cm/hr) | (cm/hr) | (ft/hr)
6:15 101.2 42.0
6:30 15 15 101:2 0.0 42.1 0.1
6:30 101.2 42.1
6:45 15 30 101.2 0.0 42.1 0.0
6:45 101.2 42.1
7:00 15 45 101.3 0.0 42.1 0.1
7:00 101.3 42.1
7:15 15 60 101.4 0.1 42.3 0.2
7:15 101.4 42.3
7:30 15 75 101.4 0.0 42.3 0.0
7:30 101.4 42.3
7:45 15 90 101.6 0.2 42.3 0.0
7:45 101.6 423
8:00 15 105 101.7 0.1 42.4 0.1 0.4 0.4
8:00 101.7 42.4
8:15 15 120 101.7 0.0 424 0.0 0.0 0.0
8:15 101.7 42.4
8:30 15 135 101.7 0.0 424 0.0 0.0 0.0
8:30 101.7 42 .4
8:45 15 150 101.8 0.1 42.6 0.2 04 0.8
8:45 101.8 42.6
9:00 15 165 101.8 0.0 42.6 0.0 0.0 0.0
9:00 108.8 42.6
9:15 15 180 108.9 0.1 427 0.1 0.4 04

Average= 0.2 / 0.3 cm/hr




SOIIL.S AND GEOTECHNICAL CONSULTANTS

Project: CDREP, LLC

Project No.: 21631-20

Date: 4/21/2020

Test No. 7

Depth: 7’

Tested By: J.S. Jr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER | OUTER | INNER | OUTER | INNER

(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING

(min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) {cc) {cm) (cc) RATE RATE | RATE
{ecm/hr) | (cm/hr) | (ft/hr)

9:50 79.5 48.8

10:05 15 15 80.0 0.5 49.0 0.2

10:05 80.0 49.0

10:20 15 30 80.2 0.2 49.4 0.4

10:20 80.2 494

10:35 15 45 80.4 0.2 49.5 0.1

10:35 80.4 49.5

10:50 15 60 80.4 0.0 49.6 0.1

10:50 80.4 49.6

11:05 15 75 80.4 0.0 49.6 0.0

11:05 80.4 49.6

11:20 15 90 80.5 0.1 49.7 0.1 04 0.4

11:20 80.5 49.7

11:35 15 105 80.7 0.2 49.9 0.2 0.8 0.8

11:35 80.7 49.9

11:50 15 120 80.7 0.0 49.9 0.0 0.0 0.0

11:50 80.7 49.9

12:05 15 135 80.7 0.0 49.9 0.0 0.0 0.0

12:05 80.7 499

12:20 15 150 80.7 0.0 49.9 0.0 0.0 0.0

12:20 80.7 49.9

12:35 15 165 80.8 0.1 50.0 0.1 0.4 04

12:35 80.8 50.0

12:50 15 180 80.8 0.0 50.0 0.0 0.0 0.0

Average= 0.2 / 0.2cm/hr




SOILS AND GEOTECIHNICAL CONSULTANTS

Project: CDREP, LLC

Project No.: 21631-20

Date: 4/21/2020

Test No. 8

Depth: 4’

Tested By: D.L.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER
(hr/min} TIME TIME RING RING RING RING RING RING RING RING RING
(min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) (cc) {cm) (cc) RATE RATE RATE
{em/hr) | {cm/hr) | (ft/hr)
9:23 100.8 41.5
9:38 15 15 101.0 0.2 41.8 0.3
9:38 101.0 41.8
9:53 15 30 101.1 0.1 41.8 0.0
9:53 101.1 41.8
10:08 15 45 101.3 0.2 419 0.1
10:08 101.3 41.9
10:23 15 60 101.5 0.2 42.1 0.2
10:23 101.5 42.1
10:38 15 75 101.8 0.3 424 0.3
10:38 101.8 424
10:53 15 90 102.0 0.2 42.6 0.2 0.8 0.8
10:53 102.0 42.6
11:08 15 105 102.3 0.3 429 0.3 1.2 1.2
11:08 102.3 42.9
11:23 15 120 102.5 0.2 43.1 0.2 0.8 0.8
11:23 102.5 43.1
11:38 15 135 102.8 0.2 43.4 0.3 0.8 1.2
11:38 102.8 43.4
11:53 15 150 103.0 0.2 43.7 0.3 0.8 1.2
11:53 103.0 43.7
12:08 15 165 103.3 0.3 439 0.2 1.2 0.8
12:08 103.3 43.9
12:23 15 180 103.5 0.2 44.1 0.2 0.8 0.8

Average= 0.9 / 1.0cm/hr




Appendix 4: Historical Site Conditions

Not applicable
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Appendix 5: LID Infeasibility

Not applicable
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Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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Santa Ana Watershed - BMP Design Volume, Vgyp SRR Requirsd Entries

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 Thatcher Engineering Date 10/5/2020
Designed by Kristin Tissot Case No
Company Project Number/Name Industrial Warehouse Facility, Alessandro Blvd. Moreno Valley
BMP Identification

BMP NAME /1D Area 1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.67 iaHeE
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 | yolume on
DMA DMA Area | Post-Project Surface | imperivous | Runoff | DMAAreasx | Storm | Volume, Vawe | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor | Runoff Factor | Depth (in) | (cubic feet) feet)
la 502471 Roofs il 0.89 448204.1
1 40593 Ornamentd| 0.1 0.11 4483.8
Landscaping
Ic 15472 Natural (C Soil) 0.3 0.23 3483.8
558536 Total 456171.7 0.67 25469.6 25470

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp =0 " Required Entries

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 Thatcher Engineering Date 10/5/2020
Designed by Kristin Tissot Case No
Company Project Number/Name Industrial Warehouse Facility, Alessandro Blvd. Moreno Valley

BMP ldﬂ]tiﬁcation

BMP NAME / ID Area 2: Biotreatment Device 2

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.67 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

j Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMA Areasx | Storm | Velume, Vawp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; [ Factor | Runoff Factor | Depth (in) | (cubic feet) feet)
2a 221,281 Roofs 1 0.89 197382.7
2b 24,599 omumeric 0.1 0.11 2717.2
Landscaping
2c 100149 Natural (C Soil) 0.3 0.23 22550.1
346029 Total 222650 0.67 12431.3 12432

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp AR Required Entries

Eependi e
(Rev. 10-2011) E s Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Thatcher Engineering Date 7/14/2020
Designed by Kristin Tissot ol Case No
Company Project Number/Name Industrial Warehouse Facility, Alessandro Blvd. Moreno Valley

BMP Identification
BMP NAME /ID Area 3 Bioretention Swale 3

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.67 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, Vigye | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor | Runoff Factor | Depth (in) | (cubic feet) feet)
30 21,819 Concrete or Asphalt 1 . 089 | 194625
3b 5861 Ommental 01 | o1 | 6174
Landscaping AR : i
. 27680 Total 201099 | o067 | 11228 1123

Notes:




Santa Ana Watershed - BMP Design Volume, Viyp | Legend Required Ertriea
(Rev. 10-2011) , o Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)

Company Name Thatcher Engineering Date 7/14/2020

Designed by Kristin Tissot Case No

Company Project Number/Name Industrial Warehouse Facility, Alessandro, Moreno Valley
BMP Identification

BMP NAME / ID Area 4 Bioretention Swale 4

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.67 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-Praject Surface | Imperivous | Runoff | DMAAreasx | Storm | Volume, Vgwe | Plans (cubic
Type/ID | (square feet) Type Fraction, I, | Factor | Runoff Factor | Depth (in) | (cubic feet) feet)
4a 21407 Concrete or Asphalt 1 w89 19095
ab 6587 Qniamentol 0.1 rare i oyoge
Landscaping L ; e
27994 Total 198226 | 067 | 11068 1107

Notes:




Santa Ana Watershed - BMP Design Volume, Vigyp S Required Entries

Legend:
(Rev. 10-2011) e Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Thatcher Engineering : ; Date 7/14/2020
Designed by Kristin Tissot é ; CaseNo _
Company Project Number/Name Industrial Warehouse Facility, Alessandro Blvd. Moreno Valley
BMP Identification

BMP NAME / ID Area 5 Bioretention Swale 5

tMust motch Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dygs= 0.67 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, Vgye | Plans (cubic
Type/ID | (square feet) Type Fraction, I, | Factor | Runoff Factor | Depth (in) | (cubic feet) feet)
5a 26789 Concrete or Asphalt 1 089 | 238958
; —
5h 8160 Ornamen‘ra 0.1 011 | 9013
Landscaping ! i
134949 Total 247974 067 | 13845 | 1385

Notes:




BMP ID Required Entries
Bioretention Facility - Design Procedure g Legend:
w £ Bio Swale 3 5 Calculated Cells
Company Name: Thatcher Engineering Date: 10/5/2020
Designed by: e e KnsunliissorT e County/City Case No..
N e Depnleleme L o e ERIEEN) et
Enter the area tributary to this feature A= 0.64  acres
Enter Vgyp determined from Section 2.1 of this Handbook Vaup= 123 ft
e z 2 S L T}E)é of ﬁi_oreten;_ciorﬁfacility Desi@ i _7 i
(@ Side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)
j j S iy i Bioretentionﬁéi_iity_s_qf@é Area S gy dil— =2
Depth of Soil Filter Media Layer dg = 3.0 ft
Top Width of Bioretention Facility, excluding curb W= 4.0 ft

ERROR, the minimum width for the Bioretention Facility design selected has not been met
Total Effective Depth, dg
dg = (0.3) x dg + (0.4) x 1 - (0.7/wq) + 0.5 d; = 1t

Minimum Surface Area, A,

Ay (f) = Vi () Av= G

S de (1) ,

Proposed Surface Area A= 783 ft*

el ~ Bioretention Facility Properties RPEE, L

Side Slopes in Bioretention Facility zZ= 4 4
Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0.3 %

6" Check Dam Spacing 0 j feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



Describe Vegetation:

BMP ID Required Entries
Bioretention Facility - Design Proced . Legend:
ioretenti ty - Design Procedure Bio Swale 4 gen Calonlated Gells |
Company Name: Thatcher Engineering Date: 10/5/2020
Designed by: S e Sk sthglissotRT ~ County/City Case No.:
e e TR ot il W -8 [DesigniVelume: = =« s s e
Enter the area tributary to this feature A= 0.64  acres
Enter Vg, determined from Section 2.1 of this Handbook Vewp= 1,107 Y
j : : __ Type of Bioﬁrgtf;ljti;n FewilityiDesi_g_n : : :7 s
(@) Side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)
i G _ - — ;7 Bioretention Faciliiy Sllr_fgg Arég 3 o 77 T 7 ;
Depth of Soil Filter Media Layer dg= 3.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 4.0 ft
ERROR, the minimum width for the Bioretention Facility design selected has not been met
Total Effective Depth, dj
dg=(0.3)xdg+ (0.4) x 1 - (0.7/wy) + 0.5 d; = G (i
Minimum Surface Area, A,
An (f%) = Vawe (ft)) Av =R
o d; (ft) |
Proposed Surface Area A= 942 ft*
T R s Bioretention Facility Properties >
Side Slopes in Bioretention Facility zZ= 4 1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0.3 %
6" Check Dam Spacing 0 feet

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



BMP ID Required Entries
Bioretention Facility - Design Procedure . Legend:

e e "€ Bio Swale 5 S Caleulated Cells
Company Name: Thatcher Engineering Date: 10/5/2020
Designed by: g P Knsungliissott e = County/City Case No.:

SR Ty L L ~ Design Volume e
Enter the area tributary to this feature A= 0.8 acres
Enter Vyp determined from Section 2.1 of this Handbook Vioye= BRRIESRS S fi
R N : 7Type of _@j_o;—etéhﬁoﬁ?gciﬁ_w _Dés%ﬂ B

@ Side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)

Bioretention Facﬁity Surface Area St —7 e
Depth of Soil Filter Media Layer dg= 3.0 ft
Top Width of Bioretention Facility, excluding curb W= 4.0 ft

ERROR, the minimum width for the Bioretention Facility design selected has not been met
Total Effective Depth, di
dg = (0.3) x dg + (0.4) x 1 - (0.7/wy) + 0.5 de = NG

Minimum Surface Area, A,

2 Viwp (1) Ay = 853 ft
Ay (ftH) = s bl St
LA dg (ft) _
Proposed Surface Area A=
i Bioretention Facility Properties = B
Side Slopes in Bioretention Facility Z= 4 b1 |
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0.4 %
6" Check Dam Spacing ) feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



DA 2

DA 1

MWS Linear 2.0 Volume Based Sizing Calculations -

All States

. Treatment Capacity (cu ft) for
Physical Depth of Model |\ o1, perimiter | *Wetland Chamber Max | Wetland Surface Volume Based Design
Model # from TC, FS, TC to () HGL Height (ft) Area (sq ft) **VOLUME DESIGN**
INVERT OUT g 4
24 Hour Drain Down 48 Hour Drain Down
MWS-L-4-4 413" 6.7 3.40 22.78 1139.96 2279.93
MWS-L-4-6 413 9.4 3.40 31.96 1599.35 3198.71
MWS-L-4-8 413" 14.8 3.40 50.32 2518.13 5036.26
MWS-L-4-13 413" 18.4 3.40 62.56 3130.65 6261.30
MWS-L-4-15 413" 224 3.40 76.16 3811.22 7622.45
MWS-L-4-17 413" 26.4 3.40 89.76 4491.80 8983.60
MWS-L-4-19 413" 30.4 3.40 103.36 5172.37 10344.75
MWS-L-4-21 413" 34.4 3.40 116.96 5852.95 11705.90
MWS-L-8-12 413" 44.4 3.40 150.96 7554.39 15108.78
MWS-L-8-16 413 59.2 3.40 201.28 10072.52 20145.04
MWS-L-8-20 413" 74.0 3.40 251.60 12590.65 25181.30
MWS-L-8-24 413" 88.8 3.40 301.92 15108.78 30217.56

Shallow or Deeper Units
Available. Change in Height

Will Affect Treatment Capacity

Modular Wetland Systems, Inc.

info@modularwetlands.com

P: 760-433-7640

** Not the physical height of the
unit but the max HGL in the
system at peak treatment flow
rate

A

Db L

WETLANDS

Copyright 2013

Based on loading rate of 25 in/hr or 0.26 gpm/sq ft

www.modularwetlands.com

2972 San Luis Rey Rd, Oceanside CA 92058
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Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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HCOC Narrative

Compass Danbe Centerpointe
Proposed Industrial Warehouse Facility
APN 297-170-002 & 003
South Side of Alessandro Boulevard
City of Moreno Valley
October 6, 2020
PEN20-0120 & PEN20-0121

Alessandro Boulevard is currently a partially improved roadway with a paved roadway, curb, gutter, and
sidewalk along the north side. The street is divided by an existing raised center median. The south side
of the street, adjacent to the project site, is currently unimproved. Flows from the south side of
Alessandro Boulevard currently drain south onto the subject site, and these tributary flows are included
in this study. The development proposes to improve Alessandro Boulevard across the project frontage
with curb, gutter, and sidewalk. The improvements will nearly mirror the improvements on the north
side of the street, which contains two separate catch basins. The improvements will include modified
under sidewalk drains, which will allow street flows to enter a proposed bioretention swale sized for
water quality treatment purposes. The proposed bioretention swales will discharge treated flows to two
proposed catch basins connected to the city’s storm drain system, which will be extended as part of this
development. The two proposed catch basins will also act as an overflow for the bioretention swale.

The proposed development of the site includes the construction of two industrial warehouse buildings
with related parking, paved access, and landscaping. Post-development flows from the property will be
directed via sheet flow, ribbon gutter, curb and gutter, and an underground storm drain system to one
of two proposed underground detention tanks onsite. A proposed sump and pump will pump flows from
the detention tank to a proposed Modular Wetland biotreatment unit for water quality treatment. The
Modular Wetland biotreatment units will discharge treated flows into the city’s storm drain system that
is being installed as part of this development. Each of the two parcels will have its own Modular
Wetlands unit and detention tank, and both are located on the south side of the proposed buildings. A
separate proposed sump and pump will discharge flows in excess of water quality volumes from the
detention tank to the city’s storm drain system. There will be no increase in flows or intensity from
historic storm events.



ddhhkkkhkhkhhkhkhhkhkhkhkhhhdhkhkhkhkhkhkhkhhkhkdkkdhkdhhdbrdrhkkhkhkhkhhrhhkhkhhkddhhhhhhkhhrhrhhrhk

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
(Rational Tabling Version 23.0)

Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

KAkkkkkhhhkkkkkkhkkkkxk**** DESCRIPTION OF STUDY ****hk sk khhkk ok khhok sk khkh*
* APN 297-170-002 & 003

* PRE DEVELOPMENT HCOC

* 2-YEAR STORM EVENT

KhkhkArkAhkkRIA A AR R A AR AR I I AR A A kAR A bk bk h kb hkhhkrbhkdkhkdhkhkhkhkhkhhkdhkhhhkhrhhkhkhbhhhdkx

*
*
*

FILE NAME: 162012HC.DAT
TIME/DATE OF STUDY: 11:29 07/13/2020

USER SPECIFIED STORM EVENT (YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 1.650

10-YEAR STORM 60~-MINUTE INTENSITY (INCH/HOUR) = 0.734

100-YEAR STORM 10-MINUTE INTENSITY (INCH/HOUR) = 2.720

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.210

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.4520815
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.4520759
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 2.00 1-HOUR INTENSITY(INCH/HOUR) = 0.401
SLOPE OF INTENSITY DURATION CURVE = 0.4521
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN



OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE,*

AR KA AT IR I AT A KA KA A AR T A A A A AT A IARKRAA I AT A hhhhkkhkrdk bk b dkhkkhkdhdhdrhhhhhhhkx

FLOW PROCESS FROM NODE 1.00 TO NODE 2,00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K*[ (LENGTH**3)/ (ELEVATION CHANGE)]**. 2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION (FEET) = 82.50
DOWNSTREAM ELEVATION (FEET) = 78.00
ELEVATION DIFFERENCE (FEET) = 4.50
TC = 0.533*[{ 60.00**3) /( 4.50)]1**.2 = 4.599
COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.234

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6059

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 0.48

TOTAL AREA (ACRES) = 0.64 TOTAL RUNOFF (CFS) = 0.48
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FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<LKL

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K*[ (LENGTH**3)/ (ELEVATION CHANGE)]**,62

INITIAL SUBAREA FLOW-LENGTH (FEET) = 62.00

UPSTREAM ELEVATION (FEET) = 82.50

DOWNSTREAM ELEVATION (FEET) = 80.20

ELEVATION DIFFERENCE (FEET) = 2.30

TC = 0.533*[( 62.00%*3) / ( 2.30)]1**.2 = 5.364
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.195

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5996

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 0.46

TOTAL AREA(ACRES) = 0.64 TOTAL RUNOFF (CFS) = 0.46

R R R e R 2 L R I LTI T
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**,2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 62.00
UPSTREAM ELEVATION (FEET) = 82.50
DOWNSTREAM ELEVATION (FEET) = 78.50
ELEVATION DIFFERENCE (FEET) = 4.00

TC = 0.533*[( 62.00**3) /( 4.00)1**.2 = 4.802



COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.234
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6059
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 0.60
TOTAL AREA (ACRES) = 0.80 TOTAL RUNOFF (CFS) = 0.60
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FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<Z

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**,2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 598.00

UPSTREAM ELEVATION (FEET) = 78.00

DOWNSTREAM ELEVATION (FEET) = 72.00

ELEVATION DIFFERENCE (FEET) = 6.00

TC = 0.709*[( 598.00%*3)/( 6.00)]1**.2 = 22.976
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.619

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4575

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF(CFS) = 3.63

TOTAL AREA(ACRES) = 12.82 TOTAL RUNOFF(CFS) = 3.63
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<<LK

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[ (LENGTH**3)/ (ELEVATION CHANGE)]**, 2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 607.00

UPSTREAM ELEVATION(FEET) = 78.50

DOWNSTREAM ELEVATION (FEET) = 71.80

ELEVATION DIFFERENCE (FEET) = 6.70

TC = 0.709*[( 607.00**3)/( 6.70)1**.2 = 22.677
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 0.623

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4588

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 2.2717

TOTAL AREA(ACRES) = 7.94 TOTAL RUNOFF (CFS) = 2.27
END OF STUDY SUMMARY:
TOTAL AREA (ACRES)
PEAK FLOW RATE (CFS)

7.9 TC(MIN.) = 22.68
2.27 '

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

(RCFC&WCD) 1978 HYDROLOGY MANUAL

{c) Copyright 1982-2016 Advanced Engineering Software (aes)

(Rational Tabling Version 23.0)

Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.

1461 FORD STREET, SUITE 105
REDLANDS, CA 92373

PHONE: (909) 748-7777 FAX: (909) 748-7776
KAhkhkhhhkkhkhbkhkhkhkrArhkhkrkdkhkhkhkhkkkkik DESCRIPTION OF STUDY FEE 2L ST EXEEEEEE S SRS EEE LS
* APN 297-170-002 & 003 *
* POST-DEVELOPMENT DRAINAGE STUDY *

* 2-YEAR STORM EVENT

*

hhkhkkkhkhkhkkhkhhkhkkkhkhhhhhhhhhkdhhhhhhdhdhhhhdhhhhhhkhhhkhhdhhkdhhkhkrhkhhohhhhbhrhhhdhhhhhkhhhkhkk

FILE NAME:

162012P0.DAT
TIME/DATE OF STUDY: 11:37 07/13/2020

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 1.650

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0.734

100-YEAR STORM 10-MINUTE INTENSITY (INCH/HOUR) = 2.720

100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.210

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.4520815
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.4520759
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT =
SLOPE OF INTENSITY DURATION CURVE = 0.4521

RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

2.00 1-HOUR INTENSITY(INCH/HOUR) = 0.401

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
(Depth) * (Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN



OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 427.00

UPSTREAM ELEVATION(FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 80.80

ELEVATION DIFFERENCE (FEET) = 2.20

TC = 0.303*[( 427.00%*3)/( 2,20)]1**.2 = 9.803
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 0.910

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8643
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 0.50

TOTAL AREA (ACRES) = 0.64 TOTAL RUNOFF (CFS) 0.50
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FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.80
RAINFALL INTENSITY (INCH/HR) = 0.91

TOTAL STREAM AREA (ACRES) = 0.64

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.50
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FLOW PROCESS FROM NODE 3.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LK

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**, 2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 443.00

UPSTREAM ELEVATION (FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 80.80

ELEVATION DIFFERENCE (FEET) = 2.20

TC = 0.303*[( 443.00**3)/( 2.20)]1**.2 = 10.022
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 0.901

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8641

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF(CFS) = 0.50

TOTAL AREA (ACRES) = 0.64 TOTAL RUNOFF(CFS) = 0.50
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FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 Is CODE = 1



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<K
>>>>>BND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<K

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

TIME OF CONCENTRATION(MIN.) = 10.02
RAINFALL INTENSITY (INCH/HR) = 0.90

TOTAL STREAM AREA(ACRES) = 0.64

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.50

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 0.50 9.80 0.910 0.64
2 0.50 10.02 0.901 0.64

*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 0.99 9.80 0.910
2 1.00 10.02 0.901
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 0.99 Tc(MIN.) = 9.80
TOTAL AREA(ACRES) = 1.3
LONGEST FLOWPATH FROM NODE 3.00 TO NODE 2.00 = 443,00 FEET.
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FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**_2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 551.00

UPSTREAM ELEVATION(FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 80.00

ELEVATION DIFFERENCE (FEET) = 3.00

TC = 0.303*[( 551.00*%*3)/( 3.00)1**.2 = 10.736
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 0.874

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8634
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 0.60



TOTAL AREA (ACRES) = 0.80 TOTAL RUNOFF (CFS) = 0.60
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 622.00
UPSTREAM ELEVATION (FEET) = 82.20
DOWNSTREAM ELEVATION(FEET) = 72.00
ELEVATION DIFFERENCE (FEET) = 10.20
TC = 0.303*[( 622.00**3)/( 10.20)]**.2 = 9.039
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.944
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8651
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 5.46
TOTAL AREA(ACRES) = 6.68 TOTAL RUNOFF (CFS) = 5.46
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE

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

I
-

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.04
RAINFALL INTENSITY (INCH/HR) = 0.94

TOTAL STREAM AREA (ACRES) = 6.68

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.46
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FLOW PROCESS FROM NODE 8.00 TO NODE 7.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<L

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**,2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 637.00

UPSTREAM ELEVATION (FEET) = 80.50

DOWNSTREAM ELEVATION (FEET) = 73.50

ELEVATION DIFFERENCE (FEET) = 7.00

TC = 0.303*[( 637.00%*3)/( 7.00)]1**.2 = 9.887
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.907

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8642

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF(CFS) = 4.81

TOTAL AREA (ACRES) = 6.14 TOTAL RUNOFF (CFS) = 4.81
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 1



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

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

TIME OF CONCENTRATION (MIN.) = 9.89
RAINFALL INTENSITY(INCH/HR) = 0.91

TOTAL STREAM AREA(ACRES) = 6.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.81

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 5.46 9.04 0.944 6.68
2 4.81 9.89 0.907 6.14

*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 9.86 9.04 0.944
2 10.05 9.89 0.907
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 9.86 Tc (MIN.) = 9.04
TOTAL AREA(ACRES) = 12.8
LONGEST FLOWPATH FROM NODE 8.00 TO NODE 7.00 = 637.00 FEET.
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL

TC = K*[ (LENGTH**3)/ (ELEVATION CHANGE)]**,2

l
N
=

INITIAL SUBAREA FLOW-LENGTH(FEET) = 704.00

UPSTREAM ELEVATION(FEET) = 80.20

DOWNSTREAM ELEVATION (FEET) = 71.80

ELEVATION DIFFERENCE (FEET) = 8.40

TC = 0.303*([( 704.00%*3)/({ 8.40)]1**.2 = 10.122
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 0.897

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8640
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF(CFS) = 2.28



TOTAL AREA(ACRES) = 2.94 TOTAL RUNOFF(CFS) = 2.28
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FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 10.12
RAINFALL INTENSITY(INCH/HR) = 0.90

TOTAL STREAM AREA(ACRES) = 2.94

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.28
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FLOW PROCESS FROM NODE 11.00 TO NODE 10.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<<LK

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/ (ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 705.00

UPSTREAM ELEVATION (FEET) = 81.20

DOWNSTREAM ELEVATION (FEET) = 10.10

ELEVATION DIFFERENCE (FEET) = 71.10

TC = 0.303*[( 705.00**3)/( 71.10)1**.2 = 6.609
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.088

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8680

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF(CFS) = 2.01

TOTAL AREA (ACRES) = 2.13 TOTAL RUNOFF (CFS) = 2.01
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FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN,) = 6.61
RAINFALL INTENSITY (INCH/HR) = 1.09

TOTAL STREAM AREA (ACRES) = 2.13

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.01
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FLOW PROCESS FROM NODE 12.00 TO NODE 10.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<K

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE) ]**,2
INITIAL SUBAREA FLOW-LENGTH (FEET) = 695.00



UPSTREAM ELEVATION (FEET) = 81.50
DOWNSTREAM ELEVATION (FEET) = 71.20

ELEVATION DIFFERENCE (FEET) = 10.30
TC = 0.709*[( 695.00**3)/( 10.30)]**.2 = 22.569
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0.624

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .4593

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 0.81

TOTAL AREA (ACRES) = 2.84 TOTAL RUNOFF (CFS) = 0.81
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FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION (MIN.) = 22.57
RAINFALL INTENSITY (INCH/HR) = 0.62

TOTAL STREAM AREA(ACRES) = 2.84

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.81

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 2.28 10.12 0.897 2.94
2 2.01 6.61 1.088 2.13
3 0.81 22.57 0.624 2.84
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IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

*%* PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR})
1 3.74 6.61 1.088
2 4.30 10.12 0.897
3 3.55 22.57 0.624
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 4.30 Tc (MIN.) = 10.12
TOTAL AREA(ACRES) = 7.9
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 10.00 = 705.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 7.9 TC(MIN.) = 10.12
PEAK FLOW RATE (CFS) 4.30



END OF RATIONAL METHOD ANALYSIS
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DAl
2-YEAR STORM EVENT

*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 12.82 100.00 79. (AMC II) 0.648 0.030
TOTAL AREA (Acres) = 12.82
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.648

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.970
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DAZ2
2-YEAR STORM EVENT
*%*%* NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE {(Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 0.28 0.00 98. (AMC II) 0.000 0.878
2 7.66 100.00 79.(AMC II) 0.648 0.030
TOTAL AREA (Acres) = 7.94
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.625

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.940
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DA3
2-YEAR STORM EVENT

*%* NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres)  PERVIOUS AREA NUMBER Fp (in./hr.) YIELD
1 0.30 100.00 91. (AMC II) 0.370 0.252
2 0.34 0.00 98. (AMC II) 0.000 0.878
TOTAL AREA (Acres) = 0.64
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.173

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.415
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DA4
2-YEAR STORM EVENT
**% NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres)  PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 0.31 100.00 91. (AMC II) 0.370 0.252
2 0.33 0.00 98. (AMC I1I) 0.000 0.878
TOTAL AREA (Acres) = 0.64
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.179

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.425
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DAS5
2-YEAR STORM EVENT

**% NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 0.36 100.00 91. (AMC II) 0.370 0.252
2 0.44 0.00 98. (AMC II) 0.000 0.878
TOTAL AREA (Acres) = 0.80
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.167

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.404
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DAl
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 12.82
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.648
LOW LOSS FRACTION = 0.970

TIME OF CONCENTRATION (MIN.) = 22.98

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE(INCHES) = 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE(INCHES) = 0.78
6—-HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.07
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 1.88

Thhkhkhhhkhkhhkhkhkhkhhkhhkhhhdhdhhdhhddhdhddhhhhhdhhdhbhhhddhkhdhrhddddrhrhhrhrhdddhdhrhrhhhik

TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
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3.74 0.0033 0.01 Q
4.13 0.0036 0.01 ¢
4.51 0.0040 0.01 Q
4.89 0.0044 0.01 Q .
5.28 0.0048 0.01 Q
5.66 0.0052 0.01 @ .
6.04 0.0056 0.01 ¢ .
6.43 0.0061 0.01 Q .
6.81 0.0065 0.01 Q@ .
7.19 0.0070 0.01 @ .
7.57 0.0074 0.01 Q
7.96 0.0079 0.02 Q@ .
8.34 0.0084 0.02 Q
8.72 0.0089 0.02 Q
9.11 0.0094 0.02 Q
9.49 0.0099 0.02 Q
9.87 0.0105 0.02 Q
10.26 0.0111 0.02 Q
10.64 0.0117 0.02 Q
11.02 0.0123 0.02 Q
11.40 0.0129 0.02 Q
11.79 0.0136 0.02 Q
12.17 0.0144 0.02 Q .
12.55 0.0152 0.03 Q .
12.94 0.0161 0.03 Q .
13.32 0.0171 0.03 Q .
13.70 0.0182 0.04 Q
14.09 0.0194 0.04 Q
14.47 0.0207 0.05 Q
14.85 0.0223 0.05 9@ .
15.23 0.0241 0.06 Q
15.62 0.0263 0.08 0Q
16.00 0.0292 0.11 9@ .
16.38 0.0445 0.85 . Q
16.77 0.0591 0.07 Q
17.15 0.0609 0.05 9
17.53 0.0623 0.04 Q
17.92 0.0634 0.03 Q
18.30 0.0643 0.03 @
18.68 0.0651 0.02 0
19.06 0.0657 0.02 @ .
19.45 0.0663 0.02 Q .
19.83 0.0669 0.02 Q
20.21 0.0674 0.02 9
20.60 0.0679 0.01 Q
20.98 0.0683 0.01 ¢Q
21.36 0.0688 0.01 9@
21.74 0.0692 0.01 0 .
22.13 0.0696 0.01 9
22.51 0.0700 0.01 ©Q
22.89 0.0704 0.01 ¢
23.28 0.0707 0.01 9
23.66 0.0711 0.01 0o .
24.04 0.0714 0.01 Q .
24.43 0.0716 0.00 9@



TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1447.7

10% 46.0

20% 23.0

30% 23.0

40% 23.0

50% 23.0

60% 23.0

70% 23.0

80% 23.0

90% 23.0
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DA2
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 7.94
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.625
LOW LOSS FRACTION = 0.940

TIME OF CONCENTRATION (MIN.) = 22.68

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR PCINT RAINFALL VALUE (INCHES) = 0.78
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83
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TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

|
=
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w
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TIME = VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)

0.12 0.0000 0.00 0

0.50 0.0002 0.01 @

0.88 0.0006 0.01 Q

1.26 0.0010 0.01 9

1.64 0.0014 0.01 Q .
2.01 0.0018 0.01 Q@

2.39 0.0023 0.01 9

2.77 0.0027 0.01 Q9

3.15 0.0031 0.01 Q
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TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1451.5

10% 113.4

20% 22.7

30% 22.7

40% 22.7

50% 22.7

60% 22.7

70% 22.7

80% 22.7

90% 22.7
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DA3
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 0.64
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.173
LOW LOSS FRACTION = 0.415

TIME OF CONCENTRATION (MIN.) = 5.00

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.78
6—HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.05

|
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TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)
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TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
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10.33
10.42
10.50
10.58
10.67
10.75
10.83
10.92
11.00
11.08
11.17
11.25
11.33
11.42
11.50
11.58
11.67
11.75
11.83
11.92
12.00
12.08
12.17
12.25
12.33
12.42
12.50
12.58
12.67
12.75
12.83
12.92
13.00
13.08
13.17
13.25
13.33
13.42
13.50
13.58
13.67
13.75
13.83
13.92
14.00
14.08
14.17
14.25
14.33
14.42
14.50
14.58
14.67
14.75
14.83
14.92
15.00
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.0112
.0113
.0114
.0115
.0117
.0118
.0120
.0121
.0122
.0124
.0125
.0126
.0128
.0129
.0131
.0132
.0134
.0135
.0137
.0138
.0140
.0142
.0144
.0146
.0148
.0150
.0152
.0154
.0156
.0158
.0160
.0162
.0164
.0167
.0169
.0171
.0173
.0176
.0178
.0181
.0183
.0186
.0188
.0191
.0194
.0197
.0200
.0203
.0206
.0209
.0212
.0216
.0219
.0223
.0227
.0231
.0235
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15.
15.
.25

15

15.
15.
15.
15.
15.
15.
15.
15.
16.
le.
16.
le6.
16.
l6.
l6.
le.
le.
l6.
16.
l6.
17.
17.
17.
.25

17

17.
17.
17.
17.
17.
17.
17.
17.
18.
18.
18.
18.
18.
18.
18.
18.
18.
.75

18

18.
18.
19.
19.
19.
19.
.33
19.
19.
19,
19.
19.

19

08
17

33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17

33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67

83
92
00
08
17
25

42
50
58
67
75
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.0239
.0243
.0248
.0253
.0258
.0263
.0269
.0275
.0283
.0292
.0304
.0320
.0355
.0384
.0394
.0400
.0405
.0410
.0415
.0419
.0422
.0426
.0429
.0432
.0435
.0438
.0441
.0443
.0446
.0448
.0450
.0452
.0454
.0457
.0459
.0461
.0462
.0464
.0465
.0467
.0468
.0470
.0471
.0473
.0474
.0475
.0477
.0478
.0479

.

0480

.0482
.0483
.0484
.0485
.0486
.0487
.0489
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.06
.06
.07
.07
.08
.08
.09
.09
.13
.14
.20
.28
.71
.16
.10
.08
.07
.07
.06
.06
.05
.05
.05
.05
.04
.04
.04
.04
.03
.03
.03
.03
.03
.03
.03
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
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19.83 0.0490 0.02 0

19.92 0.0491 0.02 0

20.00 0.0492 0.02 0

20.08 0.0493 0.02 Q .
20.17 0.0494 0.01 Q

20.25 0.0495 0.01 9@ .
20.33 0.0496 0.01 9 .
20.42 0.0497 0.01 Q

20.50 0.0498 0.01 ¢

20.58 0.0499 0.01 Q

20.67 0.0500 0.01 Q

20.75 0.0501 0.01 Q

20.83 0.0502 0.01 0Q

20.92 0.0503 0.01 ¢

21.00 0.0504 0.01 Q

21.08 0.0505 0.01 9

21.17 0.0505 0.01 Q

21.25 0.0506 0.01 Q

21.33 0.0507 0.01 @

21.42 0.0508 0.01 ¢

21.50 0.0509 0.01 9

21.58 0.0510 0.01 Q

21.67 0.0511 0.01 Q

21.75 0.0512 0.01 ¢

21.83 0.0512 0.01 Q

21.92 0.0513 0.01 @

22.00 0.0514 0.01 ¢

22.08 0.0515 0.01 @

22.17 0.0516 0.01 Q

22.25 0.0516 0.01 Q@ .
22.33 0.0517 0.01 ¢

22.42 0.0518 0.01 Q

22.50 0.0519 0.01 Q

22.58 0.0520 0.01 9

22.67 0.0520 0.01 Q . .
22.75 0.0521 0.01 9

22.83 0.0522 0.01 Q

22.92 0.0523 0.01 Q

23.00 0.0523 0.01 o

23.08 0.0524 0.01 o

23.17 0.0525 0.01 Q

23.25 0.0526 0.01 Q

23.33 0.0526 0.01 Q

23.42 0.0527 0.01 Q

23.50 0.0528 0.01 Q

23.58 0.0529 0.01 Q .
23.67 0.0529 0.01 Q

23.75 0.0530 0.01 0

23.83 0.0531 0.01 9

23.92 0.0531 0.01 9

24.00 0.0532 0.01 9@

24.08 0.0532 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)



Percentile of Estimated Duration

Peak Flow Rate (minutes)
0% 1440.0
10% 70.0
20% 20.0
30% 10.0
40% 10.0
50% 5.0
60% 5.0
70% 5.0
80% 5.0
90% 5.0
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-77717 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DA4
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 0.64
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.179
LOW LOSS FRACTION = 0.425

TIME OF CONCENTRATION (MIN.) = 5.36

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.78
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83

l
(=
o
(84}

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

I
o
o
w
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TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
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.81
.90
.99
.08
.17
.26
.35
.44
.53
.62
.71
.80
.89
.97
.06
.15
.24
.33
.42
.51
.60
.69
.78
.87
.96
.05
.14
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0.0006
0.0007
0.0008
0.0008
0.0009
0.0010
0.0011
0.0011
0.0012
0.0013
0.0014
0.0015
0.0015
0.0016
0.0017
0.0018
0.0018
0.0019
0.0020
0.0021
0.0022
0.0022
0.0023
0.0024
0.0025
0.0026
0.0027
0.0027
0.0028
0.0029
0.0030
0.0031
0.0032
0.0032
0.0033
0.0034
0.0035
0.0036
0.0037
0.0038
0.0038
0.0039
0.0040
0.0041
0.0042
0.0043
0.0044
0.0045
0.0046
0.0046
0.0047
0.0048
0.0049
0.0050
0.0051
0.0052
0.0053
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.01
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.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
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.01
.01
.01
.01
.01
.01
.01
.01
.01
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11.
11.
11.
11.
11.
11.
11.
11.
11.
11.
11.
11.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
14.
14.
14.
14.
14,
14.
.57
14.
.75
14.
14.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
le6.

14

14

00
09
18
27
35
44
53
62
71
80
89
98
07
16
25
34
43
52
61
69
78
87
96
05
14
23
32
41
50
59
68
77
86
95
03
12
21
30
39
48

66

84
93
02
11
20
29
37
46
55
64
73
82
91
00

0.0120
0.0121
0.0123
0.0124
0.0126
0.0127
0.0129
0.0131
0.0132
0.0134
0.0135
0.0137
0.0139
0.0141
0.0143
0.0145
0.0147
0.0149
0.0151
0.0153
0.0155
0.0158
0.0160
0.0162
0.0165
0.0167
0.0169
0.0172
0.0174
0.0177
0.0179
0.0182
0.0185
0.0188
0.0190
0.0193
0.0197
0.0200
0.0203
0.0207
0.0211
0.0214
0.0218
0.0222
0.0226
0.0231
0.0235
0.0240
0.0245
0.0250
0.0255
0.0261
0.0268
0.0275
0.0284
0.0296
0.0313
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.09
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.13
.19
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.07
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17.
.52
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17.
.79
17.
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18.
18.
18.
18.
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18.
18.
18.
.77
18.
18.
19.
19.
19.
19.
19.
19.
19.
19.
.75
19.
19.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
21.
21.

17

17

17

18

19

09
18
27
36
45
54
63
71
80
89
98

16
25
34
43

61
70

88
97
05
14
23
32
41
50
59
68

86
95
04
13
22
31
39
48
57
66

84
93
02
11
20
29
38
47
56
65
73
82
91
00
09
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.0348
.0380
.0389
.0395
.0401
.0406
.0410
.0414
.0418
.0422
.0425
.0428
.0431
.0434
.0437
.0439
.0442
.0444
.0446
.0448
.0451
.0453
.0455
.0456
.0458
.0460
.0461
.0463
.0464
.0466
.0467
.0468
.0470
.0471
.0473
.0474
.0475
.0476
.0478
.0479
.0480
.0481
.0482
.0483
.0485
.0486
.0487
.0488
.0489
.0490
.0491
.0492
.0493
.0494
.0495
.0496
.0497
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.70
.15
.10
.08
.07
.06
.06
.05
.05
.05
.05
.04
.04
.04
.03
.03
.03
.03
.03
.03
.03
.03
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
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21.18 0.0498 0.01 Q .

21.27 0.0499 0.01 Q

21.36 0.0500 0.01 Q

21.45 0.0501 0.01 Q

21.54 0.0502 0.01 Q

21.63 0.0502 0.01 Q

21.72 0.0503 0.01 Q .
21.81 0.0504 0.01 0

21.90 0.0505 0.01 Q

21.99 0.0506 0.01 Q

22.07 0.0507 0.01 o

22.16 0.0508 0.01 Q@

22.25 0.0509 0.01 Q

22.34 0.0509 0.01 Q

22.43 0.0510 0.01 Q@

22.52 0.0511 0.01 o

22.61 0.0512 0.01 Q

22.70 0.0513 0.01 Q .
22.79 0.0514 0.01 9

22.88 0.0514 0.01 Q

22.97 0.0515 0.01 9 .

23.06 0.0516 0.01 Q .

23.15 0.0517 0.01 Q

23.24 0.0517 0.01 Q

23.33 0.0518 0.01 Q

23.41 0.0519 0.01 9

23.50 0.0520 0.01 ¢ .
23.59 0.0521 0.01 Q .
23.68 0.0521 0.01 ¢ .
23.77 0.0522 0.01 Q

23.86 0.0523 0.01 Q

23.95 0.0523 0.01 Q .

24.04 0.0524 0.01 Q

24.13 0.0525 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1441.8

10% 69.7

20% 21.4

30% 10.7

40% 5.4

50% 5.4

60% 5.4

70% 5.4

80% 5.4

90% 5.4
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

khkkrhkkhkhkhkhhhkkhkhhkhkhkhkhkhhkhkhhkhkhkhhkhkhhkhkdhhkhkdrhhkhhkhkhdhkhdkhkhdhhkdhkhhkhkhkhrdhhddhkhhrdhkhdrx

Problem Descriptions:
APN 297-170-002 & 003
PRE-DEVELOPMENT DAS
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 0.80
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.167
LOW LOSS FRACTION = 0.404

TIME OF CONCENTRATION (MIN.) = 5.00

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.12
30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.78
6—HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.07
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.05
R R L S R R R R R R R R R RS
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.08 0.0000 0.01 ¢
0.17 0.0001 0.01 ¢Q
0.25 0.0002 0.01 @
0.33 0.0003 0.01 ¢
0.42 0.0004 0.01 o
0.50 0.0005 0.01 0
0.58 0.0006 0.01 9
0.67 0.0007 0.01 Q .
0 0. Q
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.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50

0.0008
0.0009
0.0010
0.0011
0.0012
0.0013
0.0014
0.0015
0.0016
0.0017
0.0018
0.0018
0.0019
0.0020
0.0021
0.0022
0.0023
0.0024
0.0025
0.0026
0.0027
0.0028
0.0029
0.0030
0.0031
0.0032
0.0033
0.0034
0.0035
0.0036
0.0037
0.0038
0.0039
0.0040
0.0041
0.0042
0.0043
0.0044
0.0045
0.0046
0.0047
0.0048
0.0049
0.0050
0.0051
0.0052
0.0053
0.0055
0.0056
0.0057
0.0058
0.0059
0.0060
0.0061
0.0062
0.0063
0.0064

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
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.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.15
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
17
25

.0066
.0067
.0068
.0069
.0070
.0071
.0072
.0074
.0075
.0076
.0077
.0078
.0080
.0081
.0082
.0083
.0084
.0086
.0087
.0088
0.0089
0.0091
0.0092
.0093
.0094
.0096
.0097
.0098
.0100
.0101
.0102
.0104
.0105
.0106
.0108
.0109
.0111
0.0112
0.0113
0.0115
0.0116
0.0118
.0119
.0120
.0122
.0123
.0125
.0126
.0128
.0129
.0131
.0133
.0134
.0136
.0137
.0139
.0140
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0.02
0.02
0.02
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0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
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33
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75
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50
58
67
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00

0.0142
0.0144
0.0145
0.0147
0.0149
0.0150
0.0152
0.0154
0.0156
0.0157
0.0159
0.0161
0.0163
0.0165
0.0167
0.01e68
0.0170
0.0172
0.0174
0.0176
0.0178
0.0181
0.0183
0.0185
0.0188
0.0190
0.0193
0.0195
0.0198
0.0201
0.0203
0.0206
0.0209
0.0212
0.0215
0.0217
0.0220
0.0223
0.0226
0.0229
0.0233
0.0236
0.0239
0.0242
0.0246
0.0249
0.0253
0.0257
0.0261
0.0266
0.0270
0.0274
0.0279
0.0283
0.0288
0.0293
0.0298
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00
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00

17

33
42
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58
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75

0.0304
0.0309
0.0315
0.0321
0.0328
0.0335
0.0342
0.0350
0.0360
0.0371
0.0386
0.0407
0.0451
0.0489
0.0501
0.0509
0.0516
0.0522
0.0528
0.0533
0.0538
0.0542
0.0547
0.0551
0.0554
0.0558
0.0561
0.0564
0.0567
0.0570
0.0573
0.0576
0.0578
0.0581
0.0584
0.0586
0.0588
0.0590
0.0592
0.0594
0.0596
0.0598
0.0600
0.0601
0.0603
0.0605
0.0606
0.0608
0.0610
0.0611
0.0613
0.0614
0.0616
0.0617
0.0619
0.0620
0.0622
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.17
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.20
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.09
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.05
.05
.05
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.04
.04
.04
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19.83 0.0623 0.02 Q

19.92 0.0624 0.02 Q

20.00 0.0626 0.02 Q@

20.08 0.0627 0.02 Q .
20.17 0.0628 0.02 Q@

20.25 0.0630 0.02 Q

20.33 0.0631 0.02 Q

20.42 0.0632 0.02 Q

20.50 0.0634 0.02 Q

20.58 0.0635 0.02 Q

20.67 0.0636 0.02 Q

20.75 0.0637 0.02 Q

20.83 0.0638 0.02 Q

20.92 0.0640 0.02 0Q

21.00 0.0641 0.02 Q@

21.08 0.0642 0.02 Q

21.17 0.0643 0.02 Q

21.25 0.0644 0.02 Q

21.33 0.0645 0.02 9 .

21.42 0.0647 0.02 ©Q

21.50 0.0648 0.02 Q@

21.58 0.0649 0.02 9

21.67 0.0650 0.02 @

21.75 0.0651 0.02 Q

21.83 0.0652 0.02 Q

21.92 0.0653 0.02 9 .
22.00 0.0654 0.02 Q

22.08 0.0655 0.02 @ .
22.17 0.0656 0.01 ¢Q .
22.25 0.0657 0.01 Q .
22.33 0.0658 0.01 Q .
22.42 0.0659 0.01 ¢

22.50 0.0660 0.01 9

22.58 0.0661 0.01 @

22.67 0.0662 0.01 o

22.75 0.0663 0.01 Q

22.83 0.0664 0.01 ¢ .

22.92 0.0665 0.01 9

23.00 0.0666 0.01 9

23.08 0.0667 0.01 Q

23.17 0.0668 0.01 ¢ .
23.25 0.0669 0.01 Q .
23.33 0.0670 0.01 9

23.42 0.0671 0.01 9 .

23.50 0.0672 0.01 9

23.58 0.0673 0.01 Q

23.67 0.0673 0.01 9

23.75 0.0674 0.01 @ .

23.83 0.0675 0.01 9 .

23.92 0.0676 0.01 @

24.00 0.0677 0.01 9

24.08 0.0677 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)



Percentile of Estimated Duration

Peak Flow Rate {minutes)
0% 1440.0
10% 65.0
20% 20.0
30% 10.0
40% 5.0
50% 5.0
60% 5.0
70% 5.0
80% 5.0
90% 5.0
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NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS
(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
POST DEVELOPMENT DAl
2-YEAR STORM EVENT

*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres)  PERVIOUS AREA NUMBER Fp (in./hr.) YIELD
1 1.28 100.00 69. (AMC II) 0.812 0.000
2 11.54 0.00 98. (AMC II) 0.000 0.878
TOTAL AREA (Acres) = 12.82
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.081

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.210
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DA2
2-YEAR STORM EVENT

*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD

1 2.67 100.00 79. (AMC II) 0.648 0.030
2 0.27 100.00 69. (AMC II) 0.812 0.000
3 5.00 0.00 98. (AMC II) 0.000 0.878

TOTAL AREA (Acres) = 7.94

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.246

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.437
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DA3
2-YEAR STORM EVENT

*** NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 0.13 100.00 69. (AMC II) 0.812 0.000
2 0.51 0.00 98. (AMC II) 0.000 0.878
TOTAL AREA (Acres) = 0.64
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.165

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.301
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DA4
2-YEAR STORM EVENT

*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres)  PERVIOUS AREA NUMBER Fp (in./hr.) YIELD
1 0.15 100.00 69. (AMC II) 0.812 0.000
2 0.49 0.00 98. (AMC II) 0.000 0.878
TOTAL AREA (Acres) = 0.64
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.190

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.328




Ak hkdkhkhkkhkhhhhkhkhkhkhkhhdhhhkhkhhhdhkhkhkhdhdhhkhkhhhhdhhhkhhhhdhhkhhhhhhkhhkhdhkdhkdrrkhkhdhkrk

NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DAS
2-YEAR STORM EVENT

**%* NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALIL DEPTH = 1.83 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 0.19 100.00 69. (AMC II) 0.812 0.000
2 0.61 0.00 98. (AMC II) 0.000 0.878
TOTAL AREA (Acres) = 0.80
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.193

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.331
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DAl
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 12.82
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.081
LOW LOSS FRACTION = 0.210

TIME OF CONCENTRATION (MIN.) = 9.04

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY (YEARS) = 2
5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.78
6—HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 1.41
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.55
KAk Rk AR A AR R AR R A KRR R AR IR Ak khhhhkk ko ok ok ko ok & o ok & o ok ok o & o o o o ok ok ok ok ok ok ok ok ok o o ok
TIME VOLUME Q 0. 5.0 10.0 15.0 20.0
(HOURS) (AF) (CFS)
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.39
.54
.69
.84
.99
.14
.29
.44
.59
.74
.89
.04
.19
.34
.49
.65
.80
.95
.10
.25
.40
.55
.70
.85
.00
.15
.30
.45
.60
.75
.91
.06
.21
.36
.51
.66
.81
.96
.11
.26
.41
.56
.71
.86
.01
.17
.32
.47
.62
77
.92
.07
.22
.37
.52
.67
.82
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.0292
.0327
.0363
.0399
.0435
.0471
.0507
.0544
.0581
.0618
.0656
.0694
.0732
.0770
.0809
.0847
.0887
.0926
.0966
.1006
.1046
.1087
.1128
.1169
.1211
.1253
.1295
.1338
.1381
.1425
.1469
.1513
.1558
.1603
.1648
.1694
.1741
.1788
.1835
.1883
.1931
.1980
.2030
.2080
.2130
.2181
.2233
.2285
.2338
.2392
.2446
.2501
.2557
.2613
.2670
.2728
.2787
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.28
.28
.29
.29
.29
.29
.29
.30
.30
.30
.30
.30
.31
.31
.31
.31
.32
.32
.32
.32
.33
.33
.33
.33
.34
.34
.34
.34
.35
.35
.35
.36
.36
.36
.37
.37
.38
.38
.38
.39
.39
.39
.40
.40
.41
.41
.42
.42
.43
.43
.44
.44
.45
.46
.46
.47
.48
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9.97
10.12
10.27
10.43
10.58
10.73
10.88
11.03
11.18
11.33
11.48
11.63
11.78
11.93
12.08
12.23
12.38
12.53
12.69
12.84
12.99
13.14
13.29
13.44
13.59
13.74
13.89
14.04
14.19
14.34
14.49
14.64
14.79
14.95
15.10
15.25
15.40
15.55
15.70
15.85
16.00
16.15
16.30
16.45
16.60
16.75
16.90
17.05
17.21
17.36
17.51
17.66
17.81
17.96
18.11
18.26
18.41

0.
.2908
.2969
.3032
.3095
.3160
.3226
.3293
.3361
.3430
.3501
.3573
.3647
.3722
.3799
.3885
.3980
.4077
.4176
L4277
.4381
.4488
.4598
.4711
.4827
.4947
.5072
.5201
.5341
.5494
.5654
.5822
.5998
.6185
.6384
.6599
.6832
.7091
.7382
. 7765
.8301
.9341
.0255
.0563
.0798
.0998
.1175
.1336
.1477
.1601
.1718
.1828
.1932
.2031
.2125
.2207
.2281
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.48
.49
.50
.51
.51
.53
.53
.54
.55
.56
.57
.59
.60
.61
.62
.76
17
.79
.80
.83
.84
.87
.89
.93
.94
.99
.01
.06
.19
.27
.30
.39
.44
.56
.63
.82
.93
.22
.46
.68
.93
77
.90
.05
.72
.50
.34
.23
.04
.97
.91
.86
.81
.78
.72
.60
.58
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18.56 1.2352 0.56 .Q .
18.71 1.2420 0.54 .Q

18.86 1.2486 0.52 .Q

19.01 1.2549 0.50 .Q

19.16 1.2611 0.49 Q

19.31 1.2671 0.47 Q

19.47 1.2729 0.46. Q .
19.62 1.2785 0.45 Q

19.77 1.2840 0.44 Q

19.92 1.2894 0.43 Q .
20.07 1.2946 0.42 Q

20.22 1.2997 0.41 Q

20.37 1.3047 0.40 Q

20.52 1.3096 0.39 Q

20.67 1.3144 0.38 0

20.82 1.3191 0.37 Q

20.97 1.3237 0.37 Q

21.12 1.3282 0.36 Q

21.27 1.3326 0.35 Q

21.42 1.3370 0.35 0

21.57 1.3413 0.34 @

21.73 1.3455 0.33 9@

21.88 1.3496 0.33 Q

22.03 1.3537 0.32 @

22.18 1.3577 0.32 9

22.33 1.3616 0.31 Q

22.48 1.3655 0.31 Q

22.63 1.3693 0.31 @

22.78 1.3731 0.30 Q

22.93 1.3768 0.30 Q@

23.08 1.3805 0.29 0

23.23 1.3841 0.29 Q .
23.38 1.3877 0.29 ¢

23.53 1.3913 0.28 Q

23.68 1.3947 0.28 Q .
23.83 1.3982 0.28 0

23.99 1.4016 0.27 Q .
24.14 1.4050 0.27 Q

24.29 1.4066 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate {(minutes)

0% 1446.4

10% 180.8

20% 45.2

30% 27.1

40% 18.1

50% 9.0

60% 9.0

70% 9.0

80% 9.0

90% 9.0



ddkhhkhhhkhhkhkhdhkhkkhhkkrhdhkhrAAkAAk b bk hhhkrhhdhhkhhkhkhkhxhhhdrdrhrhhddhhkhkhhhkhhhrbrrhrdht

SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-107-002 & 003
POST-DEVELOPMENT DA2
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 7.94

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.246

LOW LOSS FRACTION = 0.437

TIME OF CONCENTRATION (MIN.) = 10.12

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.78
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83

1
QO
[o)
w

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

|
o
S\
[ee

dhkhkhkhkhkhkhhkhhhhhkhhkhhhkhdhhkhkdkhhdhhdbhhhbhdhhbhhhdhdhdhhbhhhdhhkhdkhkhkhkdrhhkhkdrhkdkhbhkhkhkddhkhkhk

TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)

0.15 0.0008 0.12 9

0.31 0.0025 0.12 Q .

0.48 0.0042 0.12 9 .

0.65 0.0058 0.12 ¢

0.82 0.0075 0.12 9Q

0.99 0.0092 0.12 Q

1.16 0.0110 0.12 Q .
1.33 0.0127 0.12 ¢Q

1.4° 0.0144 0.13 Q .
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.66
.83
.00
.17
.34
.51
.68
.84
.01
.18
.35
.52
.69
.86
.02
.19
.36
.53
.70
.87
.04
.21
.37
.54
.71
.88
.05
.22
.39
.55
.12
.89
.06
.23
.40
.57
.74
.90
.07
.24
.41
.58
.75
.92
.08
.25
.42
.59

.

76

.93
.10
.27
.43
.60
.77
.94
.11
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.0162
.0180
.0197
.0215
.0233
.0251
.0270
.0288
.0307
.0326
.0345
.0364
.0383
.0402
.0422
.0442
.0461
.0481
.0502
.0522
.0543
.0564
.0585
.0606
.0627
.0649
.0671
.0693
.0715
.0738
.0760
.0783
.0807
.0830
.0854
.0878
.0903
.0927
.0952
.0978
.1003
.1029
.1056
.1083
.1110
.1137
.1165
.1194
.1222
.1252
.1282
.1312
.1343
.1374
.1406
.1439
.1472

0.13
0.13
.13
.13
.13
.13
.13
.13
.13
0.13
0.14
0.14
.14
.14
.14
.14
.14
.14
.15
.15
.15
.15
.15
.15
.15
.16
.16
.16
.16
.16
.16
.17
.17
.17
.17
.17
.18
.18
.18
.18
.19
.19
.19
.19
.20
.20
.20
.20
.21
.21
.22
.22
.22
.23
.23
.24
.24
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11.
11.
11.
11.
11.
12.
12.
12.
12.
12.
12.
13.
13.
13.
13.
13.
13.
14.
14.
14.
14.
14,
14.
15.
15.
15.
15.
15.
le.
le.
le6.
le.
16.
l6.
17.
17.
17.
17
17.
17.
18.

18.
18.
18.
18.

18.
i9.
19.
19.
19.
19.
19
20
20.
20.
20.
20.

28
45
61
78
95
12
29
46
63
80
96
13
30
47
64
81
98
14
31
48
65
82
99
16
33
49
66
83
00
17
34
51
67
84
01
18
35

.52

69
86
02
19
36
53
70
87
04
20
37
54
71

.88
.05

22
39
55
72

.1506
.1541
.1576
.1613
.1650
.1690
.1735
.1782
.1830
.1880
.1931
.1983
.2037
.2093
.2151
L2211
.2273
.2341
.2415
.2493
.2576
.2663
.2756
0.2856
0.2965
0.3086
.3222
.3400
.3642
.4176
.4656
.4798
.4908
.5001
.5084
.5156
.5218
.5276
.5330
.5381
.5430
.5472
.5510
.5545
.5579
.5612
.5643
.5674
.5703
.5731
.5759
.5786
.5812
.5837
.5862
.5886
.5909
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0.25
0.25
.26
.26
.27
.31
.33
.34
.35
.36
.37
.38
.39
.41
.42
.44
.45
.52
.54
.58
.60
.65
.68
.76
.81
.93
.03
.52
.94
.72
.17
.87
.72
.62
.56
.47
.43
.40
.38
.36
.34
.27
.26
.25
.24
.23
.22
.21
.21
.20
.19
.19
.18
.18
.18
.17
.17
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20.89 0.5932 0.16 Q
21.06 0.5955 0.16 Q
21.23 0.5977 0.16 Q
21.40 0.5999 0.15 Q
21.57 0.6020 0.15 Q
21.73 0.6041 0.15 Q
21.90 0.6061 0.15 Q
22.07 0.6081 0.14 Q
22.24 0.6101 0.14 @
22.41 0.6120 0.14 Q
22.58 0.6139 0.14 0 .
22.75 0.6158 0.13 Q .
22.92 0.6177 0.13 Q .
23.08 0.6195 0.13 Q
23.25 0.6213 0.13 Q .
23.42 0.6230 0.13 ©Q
23.59 0.6248 0.12 Q
23.76 0.6265 0.12 Q
23.93 0.6282 0.12 Q
24.10 0.6299 0.12 Q
24.26 0.6307 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
{Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1447.2

10% 151.8

20% 40.5

30% 20.2

40% 10.1

50% 10.1

60% 10.1

70% 10.1

80% 10.1

90% 10.1
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DA3
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 0.64
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.165
LOW LOSS FRACTION = 0.301

TIME OF CONCENTRATION (MIN.) = 09.81

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.78
6—-HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) 1.83
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.06
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.04
Ikkkkkhkhkhhkkkhhkkh kR h ok kK Rk ok ok ok ok ok ok %k ok K ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok o ok ok o o o o ok o o ok o ok ok ok
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
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.61
.78
.94
.10
.27
.43
.59
.76
.92
.08
.25
.41
.57
.74
.90
.06
.23
.39
.55
.72
.88
.05
.21
.37
.54
.70
.86
.03
.19
.35
.52
.68
.84
.01
.17
.33
.50
.66
.82
.99
.15
.32
.48
.64
.81
.97
.13
.30
.46
.62
.79
.95
.11
.28
.44
.60
.17

=N ejelelo ool NololoeNolNoeNoRe e NoloNeNe o NoNoeNoNoNoNe Noe No o No oo NoNoNoeNoNeoNeNoNoNoNoNeoNoNoNoeNoNolNoNeNeNeolNelNeo RNeo R o)

.0016
.0017
.0019
.0021
.0022
.0024
.0026
.0028

.

0030

.0031
.0033
.0035
.0037
.0039
.0041
.0043
.0045
.0046
.0048
.0050
.0052
.0054
.0056

0058

.0060

.

0063

.0065
.0067
.0069
.0071
.0073
.0075
.0078
.0080
.0082
.0084
.0087
.0089
.0092
.0094
.0096
.0099
.0101
.0104
.0107
.0109
.0112
.0114
.0117
.0120
.0123
.0126
.0129
.0131
.0134
.0138
.0141
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.01
.01
.01
.01
.01
.01

01

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

01

.02
.02
.02

02

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
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10.93
11.10
11.26
11.42
11.59
11.75
11.91
12.08
12.24
12.40
12.57
12.73
12.89
13.06
13.22
13.38
13.55
13.71
13.87
14.04
14.20
14.37
14.53
14.69
14.86
15.02
15.18
15.35
15.51
15.67
15.84
16.00
16.16
16.33
16.49
16.65
16.82
16.98
17.14
17.31
17.47
17.64
17.80
17.96
18.13
18.29
18.45
18.62
18.78
18.94
19.11
19.27
19.43
19.60
19.76
19.92
20.09

(el ejeel~RclololecNeNoNe No e Ho o Neo No NoNoNo NoNo o NeNoe NoNoNoNoNeoNoNoNoNoNoNeoNoNoNoNoNoNoNoNeoNoNoNoNoNoNoloNeoNeNeNeo N o)

.0144
.0147
.0150
.0154
.0157
.0161
.0164
.01e8
.0172
.0177
.0181
.0186
.0191
.0196
.0202
.0207
.0213
.0218
.0224
.0231
.0237
.0245
.0252
.0260
.0269
.0278
.0288
.0298
.0310
.0324
.0341
.0365
.0413
.0455
.0469
.0480

0489

. 0497
.0504
.0511
.0516
.0522
.0527
.0532
.0536
.0540
.0544
.0547
.0550
.0554
.0557
.0559
.0562
.0565
.0568
.0570
.0573
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.02
.02
.02
.03
.03
.03
.03
.03
.03
.03
.04
.04
.04
.04
.04
.04
.04
.04
.05
.05
.05
.05
.06
.06
.07
.07
.08
.08
.09
.10
.16
.20
.51
.12
.09
.07
.06
.06
.05
.04
.04
.04
.04
.03
.03
.03
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
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20.25 0.0575 0.02 @
20.41 0.0578 0.02 Q
20.58 0.0580 0.02 Q
20.74 0.0582 0.02 Q
20.91 0.0584 0.02 Q
21.07 0.0587 0.02 Q
21.23 0.0589 0.02 Q
21.40 0.0591 0.02 Q
21.56 0.0593 0.02 Q@
21.72 0.0595 0.01 ¢Q
21.89 0.0597 0.01 ¢ .
22.05 0.0599 0.01 Q
22.21 0.0601 0.01 Q
22.38 0.0603 0.01 Q
22.54 0.0604 0.01 Q
22.70 0.0606 0.01 Q
22.87 0.0608 0.01 Q
23.03 0.0610 0.01 Q
23.19 0.0612 0.01 Q
23.36 0.0613 0.01 Q
23.52 0.0615 0.01 ¢
23.68 0.0617 0.01 ¢
23.85 0.0618 0.01 Q
24.01 0.0620 0.01 9
24.18 0.0621 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1442.
10% 176.
20% 49
30% 29
40% 9
50% 9.
9

9

9

9

60%
70%
80%
90%
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DA4
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 0.64
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.190
LOW LOSS FRACTION = 0.328

TIME OF CONCENTRATION (MIN.) = 10.02

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.78
6—-HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.06
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.04

A I AAAKA KNI A A XA AT ARk hkkhhkhkkhhkhdhkhkdhhdhhhkhohhhhkhhhhhhhhkhhhhhhrhbhkddhhhkhbhhdhhdd

TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)

0.13 0.0001 0.01 Q

0.30 0.0002 0.01 Q

0.47 0.0004 0.01 @

0.64 0.0005 0.01 Q

0.80 0.0007 0.01 ¢

0.97 0.0009 0.01 Q .
1.14 0.0010 0.01 Q

1.30 0.0012 0.01 Q

1.47 0.0014 0.01 Q



.64
.80
.97
.14
.31
.47
.64
.81
.97
.14
.31
.47
.64
.81
.98
.14
.31
.48
.64
.81
.98
.14
.31
.48
.65
.81
.98
.15
.31
.48
.65
.81
.98
.15
.32
.48
.65
.82
.98
.15
.32
.48
.65
82
.99
.15
.32
.49
.65
.82
.99
.15
.32
.49
.66
10.82
10.99
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.0015
.0017
.0019
.0020
.0022
.0024
.0026
.0027
.0029
.0031
.0033
.0034
.0036
.0038
.0040
.0042
.0044
.0046
.0048
.0050
.0051
.0053
.0055
.0057
.0059
.0062
.0064
.0066
.0068
.0070
.0072
.0074
.0077
.0079
.0081
.0083
.0086
.0088
.0090
.0093
.0095
.0098
.0100
.0103
.0105
.0108
.0110
.0113
.0116
.0119
.0121
.0124
.0127
.0130
0.0133
0.0136
0.0139
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11.16
11.32
11.49
11.66
11.82
11.99
12.16
12.33
12.49
12.66
12.83
12.99
13.16
13.33
13.49
13.66
13.83
14.00
14.16
14.33
14.50
14.66
14.83
15.00
15.16
15.33
15.50
15.67
15.83
16.00
16.17
16.33
16.50
16.67
16.83
17.00
17.17
17.34
17.50
17.67
17.84
18.00
18.17
18.34
18.51
18.67
18.84
19.01
19.17
19.34
19.51
19.67
19.84
20.01
20.17
20.34
20.51
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.0143
.0146
.0149
.0153
.0156
.0160
.0164
.0168
.0172
.0177
.0182
.0187
.0192
.0197
.0202
.0208
.0214
.0220
.0226
.0233
.0241
.0249
.0257
.0266
.0275
.0286
.0297
.0310
.0327
.0351
.0398
.0440
.0453
.0464
.0473
.0481
.0488
.0494
.0499
.0504
.0509
.0514
.0518
.0522
.0525
.0528
.0531
.0534
.0537
.0540
.0543

0545

.0548
.0551
.0553
.0555
.0558
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.04
.04
.04
.04
.04
.04
.04
.05
.05
.06
.06
.06
.07
.07
.08
.09
.10
.15
.18
.50
.11
.08
.07
.06
.05
.05
.04
.04
.04
.03
.03
.03
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
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20.68 0.0560 0.02 Q
20.84 0.0562 0.02 0
21.01 0.0564 0.02 Q
21.18 0.0566 0.02 Q
21.34 0.0568 0.01 Q
21.51 0.0571 0.01 Q
21.68 0.0573 0.01 Q
21.85 0.0574 0.01 Q
22.01 0.0576 0.01 Q
22.18 0.0578 0.01 Q
22.35 0.0580 0.01 ¢
22.51 0.0582 0.01 Q
22.68 0.0584 0.01 Q
22.85 0.0586 0.01 0
23.01 0.0587 0.01 Q
23.18 0.0589 0.01 Q
23.35 0.0591 0.01 Q
23.52 0.0592 0.01 9Q
23.68 0.0594 0.01 Q
23.85 0.0596 0.01 Q
24.02 0.0597 0.01 ¢
24.18 0.0598 0.00 Q .

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1442.9

10% 180.4

20% 40.1

30% 20.0

40% 10.0

50% 10.0

60% 10.0

70% 10.0

80% 10.0

90% 10.0
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

kkkhkhkhkhkhkhhkhkhkhhkhkhkdhkhkhkhhkhkhkhhhhdbhhhhdrhhohhkhhhhbdrhkhbrkhhkhkhkdhkhhkdhkhkhkhhkhkhkddhhdhhhhhhk

Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DAS5
2-YEAR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 0.80

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.193

LOW LOSS FRACTION = 0.331

TIME OF CONCENTRATION (MIN.) = 10.74

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.12
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.78
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.07
24-HOUR POINT RAINFALL VALUE (INCHES) = 1.83

|
=
o
~

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

I
o
[«
w

Thhkhkhkhkhkhkkhkkhbdhbhkkhhkhkhhkdbbhkbhhkdhrdbhkdrhdhbhkhhhhkhbhkhbhkdhkhkhkhkkdhhkhhohdhddhkdkhkhkkhbdhkdrhik

TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)

0.07 0.0000 0.01 9

0.25 0.0003 0.01 9 .

0.43 0.0005 0.01 ¢ .
0.61 0.0007 0.01 9Q

0.79 0.0009 0.01 ¢

0.96 0.0011 0.01 Q .

1.14 0.0013 0.01 Q .
1.32 0.0015 0.01 @

1.50 0.0018 0.02 Q



1.68
1.86
2.04
2.22
2.40
2.58
2.75
2.93
3.11
3.29
3.47
3.65
3.83
4.01
4.19
4.37
4.54
4.72
4.90
5.08
5.26
5.44
5.62
5.80
5.98
6.16
6.33
6.51
6.69
6.87
7.05
7.23
7.41
7.59
7.77
7.95
8.12
8.30
8.48
8.66
8.84
9.02
9.20
9.38
9.56
9.74
9.91
10.09
10.27
10.45
10.63
10.81
10.99
11.17
11.35
11.52
11.70
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.0020
.0022
.0024
.0027
.0029
.0031
.0034
.0036
.0038
.0041
.0043
.0046
.0048
.0051
.0053
.0056
.0058
.0061
.0063
.0066
.0069
.0071
.0074
.0077
.0079
.0082
.0085
.0088
.0091
.0094
.0097
.0100
.0103
.0106
.0109
.0112
.0115
.0118
.0122
.0125
.0128
.0132
.0135
.0139
.0142
.0146
.0150
.0154
.0157
.0le6l
.0165
.0169
.0174
.0178
.0182
.0187
.0191
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0.03
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0.03
0.03
0.03
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0.03
0.03
0.03
0.03
0.03
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11.88
12.06
12.24
12.42
12.60
12.78
12.96
13.14
13.32
13.49
13.67
13.85
14.03
14.21
14.39
14.57
14.75
14.93
15.10
15.28
15.46
15.64
15.82
16.00
16.18
16.36
16.54
16.72
16.90
17.07
17.25
17.43
17.61
17.79
17.97
18.15
18.33
18.51
18.68
18.86
19.04
19.22
19.40
19.58
19.76
19.94
20.12
20.30
20.48
20.65
20.83
21.01
21.19
21.37
21.55
21.73
21.91

.0196
.0201
.0206
.0212
.0218
.0224
.0231
.0237
.0244
.0251
.0259
.0267
.0275
.0283
.0293
.0303
.0314
.0325
.0338
.0351
.0366
.0383
.0405
.0434
.0495
.0549%
0.0566
0.0580
0.0592
.0602
.0611
.0618
.0625
.0632
.0638
.0644
.0649
.0654
.0658
.0662
.0666
.0670
.0674
.0677
.0681
.0684
.0687
.0691
.0694
.0697
.0700
.0703
.0705
.0708
L0711
.0714
.0716
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.14
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22.09 0.0719 0.02 Q
22.27 0.0721 0.02 Q@
22.44 0.0724 0.02 Q
22.62 0.0726 0.02 Q
22.80 0.0728 0.02 Q9
22.98 0.0731 0.02 Q
23.16 0.0733 0.02 Q
23.34 0.0735 0.02 ¢
23.52 0.0738 0.01 Q .
23.70 0.0740 0.01 Q@
23.88 0.0742 0.01 9
24.06 0.0744 0.01 ¢ .
24.23 0.0745 0.00 Q .

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1449.9

10% 182.6

20% 53.7

30% 21.5

40% 10.7

50% 10.7

60% 10.7

70% 10.7

80% 10.7

90% 10.7



7/13/2020 Precipitation Frequency Data Server
NOAA Atlas 14, Volume 6, Version 2
Location name: Moreno Valley, California, USA*
Latitude: 33.9165°, Longitude: -117.2566°
Elevation: 1570.47 ft**
* source: ESRI Maps
** source: USGS
POINT PRECIPITATION FREQUENCY ESTIMATES
Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan
NOAA, Nalional Weather Service, Silver Spring, Maryland
PFE_tabular | PE_graphical | Maps_& aerials
PF tabular
I PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)!
i [ Average recurrence interval (years)
Duration -
1 [ 2 5 I 10 25 | 50 || 100 || 200 | 500 1000
5-min 0.088 0.117 0.157 0.191 0.238 0.276 0.315 0.357 0.415 0.463
(0.073-0.106){/(0.098-0.142)1{(0.131-0.191) 1(0.157-0.234) |{(0.189-0.302) }{{0.215-0.357) {(0.239-0.419) 1(0.263-0.488) |(0.294-0.594) ||(0.316-0.686)
10-min 0.126 0.168 0.226 0.274 0.341 0.395 0.451 0.511 0.596 0.663
(0.105-0.153)11(0.140-0.204)|(0.188-0.274)1{(0.226-0.335).{(0.272-0.433) {(0.308-0.512) |}(0.343-0.600) |(0.377-0.700)|(0.421-0.851) |{(0.452-0.983)
15-min 0.152 0.204 0.273 0.331 0.413 0.478 0.546 0.618 0.720 0.802
(0.127-0.184)1{(0.170-0.247)1}(0.227-0.331){{(0.273-0.405) |(0.328-0.523) {/(0.372-0.619) |{(0.414-0.726) ||(0.456-0.847) || (0.509-1.03) || (0.547-1.19)
30-min 0.239 0.319 0.427 0.518 0.646 0.748 0.855 0.968 113 1.26
(0.199-0.289)11(0.266-0.386)/(0.355-0.519)1(0.427-0.635) |(0.514-0.820)/(0.583-0.970) |} (0.649-1.14) || (0.714-1.33) || (0.797-1.61) || (0.857-1.86)
§0-min 0.336 0.449 0.601 0.730 0.910 1.05 1.20 1.36 1.59 1.77
(0.281-0.407)/(0.374-0.544)1|(0.500-0.731)1{(0.601-0.894) | (0.724-1.15) || (0.820-1.37) || (0.914-1.60) || (1.01-1.87) || (1.12-2.27) || (1.21-2.62)
2-hr 0.4580 0.639 0.836 0.999 1.23 1.40 1.58 1.77 2.04 2.24
(0.409-0.593)1(0.532-0.774) 1| (0.695-1.02) || (0.824-1.23) || (0.976-1.56) || (1.09-1.82) || (1.20-2.11) || (1.31-2.43) || (1.44-2.91) || (1.53-3.32)
3-hr 0.601 0.776 1.01 1.20 1.46 1.66 1.87 2.09 2.38 2.62
(0.501-0.727){(0.647-0.940) | (0.838-1.22) || (0.988-1.47) || (1.16-1.85) || (1.30-2.16) || (1.42-2.49) || (1.54-2.86) || (1.68-3.41) || (1.78-3.88)
6-hr 0.829 1.07 1.38 1.63 1.97 2.24 2.51 2.79 3.17 3.46
(0.692-1.00) || (0.888-1.29) || (1.14-1.67) || (1.34-2.00) || (1.57-2.50) || (1.74-2.90) || (1.91-3.34) || (2.06-3.82) || (2.24-4.52) || (2.36-5.12)
12-hr 1.07 1.39 1.81 215 | 2.61 2.96 3.32 3.68 4.18 4.56
(0.896-1.30) || (1.16-1.69) {| (1.50-2.20) {| (1.77-2.63) { (2.08-3.31) {| (2.31-3.84) || (2.52-4.41) || (2.72-5.05) || (2.95-5.97) || (3.11-6.76)
24-hr 1.39 1.83 2.41 2.88 3.52 4.01 4.51 5.02 571 6.24
(1.23-1.60) || (1.62-2.12) |i (2.13-2.79) || (2.52-3.37) || (2.98-4.25) || (3.33-4.94) || (3.65-5.68) || (3.96-6.50) || (4.32-7.69) || (4.57-8.70)
2-day 1.64 2.20 2.93 3.53 4.35 4.97 5.61 6.27 7.16 7.84
(1.45-1.89) || (1.94-2.54) || (2.58-3.39) || (3.09-4.12) || (3.68-5.24) || (4.13-6.12) || (4.55-7.07) || (4.94-8.11) || (5.42-9.65) || (5.74-10.9)
3-day 1.74 2.37 3.20 3.87 4.80 5.51 6.24 6.99 8.02 8.81
(1.54-2.01) || (2.09-2.73) || (2.82-3.70) || (3.39-4.52) || (4.06-5.78) || (4.57-6.78) || (5.05-7.86) || (5.51-9.05) || (6.07-10.8) || (6.45-12.3)
4-day 1.88 2.58 3.51 4.27 531 6.12 6.95 7.81 8.98 9.89
(1.67-2.17) || (2.28-2.98) || (3.09-4.06) || (3.74-4.98) | (4.50-6.40) | (5.08-7.53) || (5.63-8.75) || (6.15-10.1) || (6.80-12.1) || (7.24-13.8)
7-day 2.10 2.92 4.02 4.93 6.18 7.15 8.15 9.18 10.6 1.7
(1.86-2.42) || (2.58-3.38 (3.55-4.66) || (4.31-5.75) || (5.23-7.45) | (5.93-8.79) || (6.60-10.3) || (7.24-11.9) || (8.03-14.3) || (8.57-16.3)
10-day 2.21 3.10 4.30 5.29 6.67 7.75 8.85 10.0 1.6 12.8
(1.95-2.54) || (2.74-3.58) || (3.79-4.97) || (4.63-6.18) || (5.65-8.04) || (6.43-9.53) || (7.17-11.1) || (7.89-13.0) || (8.78-15.6) || (9.40-17.9)
20-day 2.58 3.68 5.17 6.42 8.19 9.58 1.0 12.6 14.7 16.4
(2.28-2.98) || (3.25-4.24) || (4.56-5.98) || (5.62-7.49) || (6.93-9.86) | (7.95-11.8) || (8.94-13.9) || (9.91-16.3) || (11.1-19.8) || (12.0-22.8)
30-day 3.01 4.28 6.04 7.54 9.66 1.4 13.1 15.0 17.7 19.8
(2.66-3.47) || (3.79-4.95) || (5.33-6.99) || (6.59-8.79) || (8.18-11.6) || (9.42-14.0) || (10.6-16.5) || (11.8-19.4) || (13.4-23.8) || (14.5-27.6)
45-day 3.54 4.99 7.03 8.78 1.3 133 15.5 17.8 21.1 23.7
(3.13-4.08) || (4.41-5.76) | (6.19-8.13) i (7.67-10.2) || (9.56-13.6) || (11.1-16.4) |} (12.6-19.5) || (14.0-23.0) || (16.0-28.4) || (17.3-33.0)
60-day 4.07 5.67 7.94 9.90 12.8 15.1 17.6 20.2 241 27.2
(3.60-4.69) || (5.01-6.55) || (7.00-9.19) i| (8.66-11.6) || (10.8-15.4) i| (12.5-18.6) || (14.2-22.1) || (16.0-26.2) || (18.2-32.4) || (19.8-37.9)
1 precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
y
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.9165&lon=-117.2566&data=depth&units=english&series=pds
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

How to use this worksheet (also see instructions in Section G of the WQMP Template):

1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying natrative, and explain any
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here.

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

.. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BNPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

a A. On-site storm drain ® Locations of inlets. @ Matk all inlets with the words @ Maintain and periodically repaint or
inlets “Only Rain Down the Storm replace inlet markings.
?;ml‘:” or sun;)lat. iﬂf‘tcﬁ Bgsm th & Provide stormwater pollution
Ri:i::ir;eﬂgzuniya‘l; 10: d EO::; 1 ¢ prevention information to new site
and Water Conservation District, ownets, lessees, or operators.
call 951.955.1200 to verify. ® See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com
8 Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials
so as to create a potential discharge to
storm drains.”
Q B. Interior floor drains O State that interior floor drains and Q Inspect and maintain drains to prevent
and elevator shaft sump elevator shaft sump pumps will be blockages and overflow.
pumps plumbed to sanitary sewer.
a €. Interior parking Q State that parking garage floor QO Inspect and maintain drains to prevent
garages drains will be plumbed to the blockages and overflow.

sanitary sewer.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... «. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4

Potential Sources of
Runoff Pollutants

Permanent Controls—Show on

WQMP Drawings

Permanent Controls—List in WQMP

Table and Narrative

Operational BMPs—Include in WQMP

Table and Narrative

a D1. Need for future O Note building design features that | 0 Provide Integrated Pest Management
indoor & structural pest discourage entry of pests. information to owners, lessees, and
control operators.

Q D2. Landscape/ Show locations of native trees or State that final landscape plans will | @ Maintain landscaping using minimum
Outdoor Pesticide Use areas of shrubs and ground cover to accomplish all of the following. or no pesticides.

be undisturbed and retained. O Preserve existing native trees, B See applicable operational BMPs in
Show self-retaining landscape shrubs, and ground cover to the “What you should know
areas, if any. maximum extent possible. for.....Landscape and Gardening” at
Show stormwater treatment and Bl Design landscaping to minimize hetp://reflood.org/stormwater/Esrorl
. . . . . Hyperlink reference not valid.
hydrograph modification irrigation and runoff, to promote . . )
management BMPs. (See surface infiltration where Provide IPM information to new
instructions in Chapter 3, Step 5 appropriate, and to minimize the ® owners, lessees and operators.
and guidance in Chapter 5.) use of fertilizers and pesticides that
can contribute to stormwater
pollution.
@ Where landscaped areas are used to
retain or detain stormwater, specify
plants that are tolerant of saturated
soil conditions.
B Consider using pest-resistant
plants, especially adjacent to
hardscape.
B To insure successful establishment,

select plants appropriate to site
soils, slopes, climate, sun, wind,
rain, land use, air movement,
ecological consistency, and plant
interactions.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... == THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
a E. Pools, spas, ponds, 0 Showlocation of water feature and If the Co-Permittee requires pools & See applicable operational BMPs in
decorative fountains, a sanitary sewer cleanout in an to be plumbed to the sanitary “Guidelines for Maintaining Your
and other water accessible area within 10 feet. sewer, place a note on the plans Swimming Pool, Jacuzzi and Garden
features. (Exception: Public pools must be and state in the narrative that this Fountain” at
plumbed according to County connection will be made according http:/ /rcflood.org/stormwater/
Department of Environmental to local requirements.
Health Guidelines.)

Q F. Food service O  For restaurants, grocery stores, and | (0  Describe the location and features See the brochure, “The Food Service
other food service operations, show of the designated cleaning area. Industry Best Management Practices for:
location (indoors orin a c?vered O Describe the items to be cleaned in ResFaurants, Grocery Stc?res,
area outdoors) of a floor sink or this facili d how it has b Delicatessens and Bakeries™ at

. ty and how it has been
other area for cleaning floor mats, sized to insurc that the largest http:/ /rcflood.org/stormwater/
containers, and equipment. items can be accommodated. Provide this brochure to new site
QO On the drawing, show a note that owners, lessees, and operators.
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.

G. Refuse areas B Show where site refuse and @ State how site refuse will be State how the following will be
recycled materials will be handled handled and provide supporting implemented:
and s'tt')red for Rickup. See loc-:al detail to what is shown on plans. Provide adequate number of
municipal requirements for sizes &) State that signs will be posted on or receptacles. Inspect receptacles
and other details of refuse areas. . " .

near dumpsters with the words “Do regularly; repair or replace leaky

& If dumpsters or other receptacles not dump hazardous materials receptacles. Keep receptacles covered.
are outdoors, show how the here” or similar. Prohibit/prevent dumping of liquid or
designated area will be covered, hazardous wastes. Post “no hazatdous
graded, and paved to prevent run- materials” signs. Inspect and pick up
on and show locations of berms to litter daily and clean up spills
prevent runoff from the area. immediately. Keep spill control

O  Any drains from dumpsters, materials available on-site. See Fact

compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewer.

Sheet SC-34, “Waste Handling and
Disposal” in the CASQA Stormwater
Quality Handbooks at

www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

«. THEN YOUR WQNP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
it H. Industrial processes. | L  Show process area. @ Ifindustrial processes are to be O See Fact Sheet SC-10, “Non-

located on site, state: “All process
activities to be performed indoots.
No processes to drain to exterior or
to storm drain system.”

Stormwater Discharges” in the
CASQA Stormwater Quality
Handbooks at

www.cabmphandbooks.com

See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Commercial
Facilites” at
http://rcflood.org/stormwater/




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... -« THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQNMP | Operational BMPs—Include in WQMP
Runoff Pollutants wamp Drawings Table and Narrative Table and Narrative

Q I. Outdoor storage of

equipment or materials.

(See rows J and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)

Q

Show any outdoor storage areas,
including how materials will be
covered. Show how areas will be
graded and bermed to prevent run-
on or run-off from area.

Storage of non-hazardous liquids
shall be covered by a roof and/or
drain to the sanitary sewer system,
and be contained by berms, dikes,
liners, or vaults,

Storage of hazardous materials and
wastes must be in compliance with
the local hazardous materials
ordinance and a Hazardous
Materials Management Plan for the
site.

Include a detailed description of
materials to be stored, storage
areas, and structural features to
prevent pollutants from entering
storm drains.

Where appropriate, reference
documentation of compliance with
the requirements of Hazardous
Materials Programs for:

= Hazardous Waste Generation

= Hazardous Materials Release
Response and Inventory

= California Accidental Release
(CalARP)

= Aboveground Storage Tank

® Uniform Fire Code Article 80
Section 103(b) & (c) 1991

* Underground Storage Tank

.cchealth.org/eroups/hazmat

L

Q See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and SC-33,
“QOutdoor Storage of Raw Materials »
in the CASQA Stormwater Quality
Handbooks at

www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... «« THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4

Potential Sources of
Runoff Pollutants

Permanent Controls—Show on
WQMP Drawlngs

Permanent Controls—List in WQMP

Table and Narrative

Operational BMPs—Include in WQMP

Table and Narrative

Q J. Vehicle and
Equipment Cleaning

Q

Show on drawings as appropriate:

(1) Commercial/industrial facilities
having vehicle/equipment cleaning
needs shall either provide a
covered, bermed area for washing
activities or discourage
vehicle/equipment washing by
removing hose bibs and installing
signs prohibiting such uses.

(2) Multi-dwelling complexes shall
have a paved, bermed, and covered
car wash area (unless car washing
is prohibited on-site and hoses are
provided with an automatic shut-
off to discourage such use).

(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed
to drain to the sanitary sewer.

(4) Commercial car wash facilities
shall be designed such that no
runoff from the facility is
discharged to the storm drain
system. Wastewater from the
facility shall discharge to the
sanitary sewer, of a wastewater
reclamation system shall be
installed.

Q

If a car wash area is not provided,
describe any measures taken to
discourage on-site car washing and
explain how these will be enforced.

Describe operational measures to
implement the following (if
applicable):

Washwater from vehicle and
equipment washing operations shall
not be discharged to the storm drain
system. Refer to “Outdoor Cleaning
Activities and Professional Mobile Service
Providers” for many of the Potential
Sources of Runoff Pollutants categories
below. Brochure can be found at
http://rcflood.org/stormwater/

UCar dealerships and similar may
rinse cars with water only.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... «: THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4

Potential Sources of
Runoff Pollutants

Permanent Controls—Show on
WQMP Drawings

Permanent Controls—List in WQMP

Table and Narrative

Operational BMPs—Include in WQMP

Table and Narrative

Q K. Vehicle/Equipment
Repair and
Maintenance

Q

Accommodate all vehicle
equipment repair and maintenance
indoors. Or designate an outdoor
work area and design the area to
prevent run-on and runoff of
stormwater.

Show secondary containment for
exterior work areas where motor
oil, brake fluid, gasoline, diesel
fuel, radiator fluid, acid-containing
batteries or other hazardous
materials or hazardous wastes are
used or stored. Drains shall not be
installed within the secondary
containment areas.

Add a note on the plans that states
either (1) there ate no floor drains,
ot (2) floor drains are connected to
wastewater pretreatment systems
prior to discharge to the sanitary
sewer and an industrial waste
discharge permit will be obtained.

Q

State that no vehicle repair or
maintenance will be done outdoots,
or else describe the required
features of the outdoor work area.

State that there are no floor drains
or if there are floor drains, note the
agency from which an industrial
waste discharge permit will be
obtained and that the design meets
that agency’s requirements.

State that there are no tanks,
containers or sinks to be used for
parts cleaning or rinsing or, if there
are, note the agency from which an
industrial waste discharge permit
will be obtained and that the
design meets that agency’s
requirements.

In the Stormwater Control Plan, note
that all of the following restrictions
apply to use the site:

No person shall dispose of, nor permit
the disposal, directly or inditectly of
vehicle fluids, hazardous materials, or
rinsewater from parts cleaning into
storm drains.

No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary containment. Leaking
vehicle fluids shall be contained or
drained from the vehicle immediately.

No person shall leave unattended drip
parts or other open containers
containing vehicle fluid, unless such
containers are in use or in an area of
secondary containment.

Refer to “Automotive Maintenance & Car
Care Best Management Practices for Auto
Body Shops, Auto Repair Shops, Car
Dealerships, Gas Stations and Fleet
Service Operations”. Brochure can be

found at http://rcflood.org/stormwater/

Refer to Outdoor Cleaning Activities and
Professional Mobile Setvice Providers for
many of the Potential Sources of

Runoff Pollutants categories below.
Brochure can be found at




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

«. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants Table and Narrative Table and Narrative

WQMP Drawings

Q L. Fuel Dispensing
Areas

Q

Fueling areas® shall have
impermeable floors (i.e., portland
cement concrete or equivalent
smooth impervious surface) that
are: a) graded at the minimum
slope necessary to ptevent ponding;
and b) separated from the rest of
the site by a grade break that
prevents run-on of stormwater to
the maximum extent practicable.

Fueling areas shall be covered by a
canopy that extends a minimum of
ten feet in each direction from each
pump. [Alternative: The fueling
area must be covered and the
cover’s minimum dimensions must
be equal to or greater than the area
within the grade break or fuel
dispensing areal.] The canopy [or
cover] shall not drain onto the
fueling area.

Q

Q

The property owner shall dry sweep
the fueling area routinely.

See the Fact Sheet SD-30 , “Fueling
Areas” in the CASQA Stormwater
Quality Handbooks at

www.cabmphandbooks.com

6 The fueling area shall be defined as the atea extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus
a minimum of one foot, whichever is greater.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... «. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4q

Potential Sources of
Runoff Pollutants

Permanent Controls—Show on
WQMP Drawings

Permanent Controls—List in WQMP
Table and Narrative

Operational BMPs—Include in WQMP

Table and Narrative

a M. Loading Docks

Show a preliminary design for the
loading dock area, including
roofing and drainage. Loading
docks shall be covered and/or
graded to minimize run-on to and
runoff from the loading area. Roof
downspouts shall be positioned to
direct stormwater away from the
loading area, Water from loading
dock areas shall be drained to the
sanitary sewer, or diverted and
collected for ultimate discharge to
the sanitary sewer.

Loading dock areas draining
directly to the sanitaty sewer shall
be equipped with a spill control
valve or equivalent device, which
shall be kept closed during periods
of operation.

Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.

Bl Move loaded and unloaded items

indoors as soon as possible.

See Fact Sheet SC-30, “Outdoor
Loading and Unloading,” in the
CASQA Stormwater Quality
Handbooks at

.cabmphandboo!




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

«: THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQNP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Tabhle and Narrative Table and Narrative
a N. Fire Sprinkler Test Q Provide a means to drain fire @ See the note in Fact Sheet SC-41,
Water sprinkler test water to the sanitary “Building and Grounds Maintenance,”
sewer. in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com
0. Miscellaneous Drain O Boiler drain lines shall be directly
or Wash Water or Other or indirectly connected to the
Sources sanitary sewer system and may not
a Boiler drain lines discharge to the storm drain
o system.
a Condensate drain lines @ Condensate drain lines may
a Rooftop equipment discharge to landscaped areas if the
Q Drainage sumps flow is small enough that runoff
will not occur. Condensate drain
« Roofing, gutters, and lincs may not discharge to the
trim. _ storm drain system.
(m} Other sources B Rooftop equipment with potential
to produce pollutants shall be
roofed and/ot have secondary
containment.
@ Any drainage sumps on-site shall
feature a sediment sump to reduce
the quantity of sediment in
pumped water.
 Avoid roofing, gutters, and trim
made of copper or other
unprotected metals that may leach
into runoff.
0 Include controls for other sources

as specified by local reviewer.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... - THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BN Ps, AS APPLICABLE
1 2 3 4

Potential Sources of
Runoff Pollutants

Permanent Controls—Show on
WQMP Drawings

Permanent Controls—List in WQMP
Table and Narrative

Operational BMPs—Include in WQMP

Table and Narrative

a P. Plazas, sidewalks,
and parking lots.

Sweep plazas, sidewalks, and parking
lots regularly to prevent accumulation
of litter and debris. Collect debris from
pressure washing to prevent entry into
the storm drain system. Collect
washwater containing any cleaning
agent or degreaser and discharge to
the sanitary sewer not to a storm drain,
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Appendix 9: O&M

Not applicable for Preliminary WQMP



Appendix 10: Educational Materials

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

Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

N ©EE

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with -
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

CALIFORNIA STORMWATER

January 2003 California Stormwater BMP Handbook 1of4
New Development and Redevelopment
www.cabmphandbooks.com
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SD-10 Site Designé& Landséage Planning_

Designing New Installations

Begin the development of a plan for the landstl:ape unit with attentlon to the following general
principles: :

s Formulate the plan on the basis of clearly articulated commuriity goals. Carefully identify
conflicts and choices between retaining and protecting desued resources and community
growth. 3 -

= Map and assess land suitability for urbah uses.- Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquers aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional ;
resources that the community determines should be protected (e.g., a scenic area, . 5.
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment 3
should recognize not only these resources but also additional areas needed for their
sustenance.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

m  Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

= Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

s Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

= Promote natural vegetation by using parking lot islands and other landscaped areas.
m Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

s Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions.

= Maintain natural storage reservoirs and drainage corridors, including depressions, areas of :
permeable soils, swales, and intermittent streams. Develop and implement policies and

R o}
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

m Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas. :

Protection of Slopes and Channels during Landscape Design
s Convey runoff safely from the tops of slopes.

= Avoid disturbing steep or unstable slopf-:s.

m  Avoid disturbing natural channels.

m  Stabilize disturbed slopes as quickly as possible.

m  Vegetate slopes with native or drought tolerant vegetation.

s Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

m  Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

m Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

= Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
should be grass or some other vegetative surface; since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration: If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

m Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

January 2003 ) California Stormwater BMP Handbook 3of4
New Development and Redevelopment
www.cabmphandbooks.com




SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002. ’

L N o]
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Efficient Irrigation : SD-12

Design Objectives

M Maximize Infiltration
M Provide Retention

M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached reSIdentlal single-family homes are typlcally
excluded from this requirement.)

Design Considerations

Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

= Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m  Design irrigation systems to each landscape area’s specific water requirements.

= Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water 1oss in the event
of broken sprinkler heads or lines.

s Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

CALIFORNIA STORMWATER

January 2003 California Stormwater BMP Handbook "1lof2
New Development and Redevelopment
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SD-12 E Efficient Irrigation

"l

m Design timing and application methods of lrngatlon water to minimize the runoff of excess
irrigation water into the storm water dramage system.

s Group plants with similar water requlrements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants: mth low irrigation requirements (for example,
native or drought tolerant species). Cons1der design features such as:

- Us1ng mulches (such as wood chips or bar) in planter areas w1thout ground cover to
minimize sediment in runoff 5

- Installing appropriate plant materials-for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

s Employ other comparable, equally effective methods to reduce irrigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.

[ R . A
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Alternative Building Materials SD-21

Design Objectives

M Maximize Infiltration
M Provide Retention
 Source Control

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutant

Collect and Convey

Description

Alternative building materials are selected instead of conventional materials for new
construction and renovation. These materials reduce potential sources of pollutants in
stormwater runoff by eliminating compounds that can leach into runoff, reducing the need for
pesticide application, reducing the need for painting and other maintenance, or by reducing the
volume of runoff.

Approach

Alternative building materials are available for use as lumber for decking, roofing materi-als,
home siding, and paving for driveways, decks, and sidewalks.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations
Designing New Installations
Decking

One of the most common materials for construction of decks and other outdoor construction has
traditionally been pressure treated wood, which is now being phased out. The standard
treatment is called CCA, for chromated copper arsenate. The key ingredients are arsenic (which
kills termites, carpenter ants and other insects), copper (which
kills the fungi that cause wood to rot) and chromium (which reacts
with the other ingredients to bind them to the wood). The amount
of arsenic is far from trivial. A deck just 8 feet x 10 feet contains
more than 1 1/3 pounds of this highly potent poison. Replacement
materials include a new type of pressure treated wood, plastic and
composite lumber.

CALIFORNIA STORMWATER

January 2003 California Stormwater BMP Handbook 1 of 3
New Development and Redevelopment .
www.cabmphandbook.com
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SD-21 Alternéfive Building Materials

There are currently over 20 products in the farket consisting of plastic or plastic-wood

composites. Plastic lumber is made from 100% recycled plastic, # 2 HDPE and polyethylene
plastic milk jugs and soap bottles. Plastlc-wood composites are a combmatlon of plastic and

wood fibers or sawdust. These materials are a: long lasting exterior weather, insect, and chemical -

resistant wood lumber replacement for non structural applications. Use it for decks, docks,
raised garden beds and planter boxes, pallets, hand railings, outdqor furniture, animal pens,
boat decks, etc. .

New pressure treated wood uses a much safer recipe, ACQ, which stands for ammoniacal copper
quartenary. It contains no arsenic and no chromlum Yet the American Wood Preservers

Association has found it to be just as effective as the standard formula. ACQ is common in Japan '

and Europe.

Roofing

Several studies have indicated that metal used as roofing material, flashing, or gutters can leach
metals into the environment. The leaching occurs because rainfall is slightly acidic and slowly
dissolved the exposed metals. Common traditional applications include copper sheathing and
galvanized (zinc) gutters.

Coated metal products are available for both roofing and gutter applications. These products
eliminate contact of bare metal with rainfall, eliminating one source of metals in runoff. There
are also roofing materials made of recycled rubber and plastic that resemble traditional
materials.

Aless traditional approach is the use of green roofs. These roofs are not just green, they're alive..
Planted with grasses and succulents, low- profile green roofs reduce the urban heat island effect,
stormwater runoff, and cooling costs, while providing wildlife habitat and a connection to nature
for building occupants. These roofs are widely used on industrial facilities in Europe and have
been established as experimental installations in several locations in the US, including Portland,
Oregon. Their feasibility is questionable in areas of California with prolonged, dry, hot weather.

Paved Areas

Traditionally, concrete is used for construction of patios, sidewalks, and driveways. Although it
is non-toxic, these paved areas reduce stormwater infiltration and increase the volume and rate
of runoff. This increase in the amount of runoff is the leading cause of stream channel
degradation in urban areas.

There are a number of alternative materials that can be used in these applications, including
porous concrete and asphalt, modular blocks, and crushed granite. These materials, especially
modular paving blocks, are widely available and a well established method to reduce stormwater
runoff.

Building Siding

Wood siding is commonly used on the exterior of residential construction. This material
weathers fairly rapidly and requires repeated painting to prevent rotting. Alternative “new”
products for this application include cement-fiber and vinyl. Cement-fiber siding is a masonry

product made from Portland cement, sand, and cellulose and will not burn, cup, swell, or
shrink.

20f 3 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
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Alternative BuildinngateriaIs SD-21

Pesticide Reduction ,

A common use of powerful pesticides is for the control of termites. Chlordane was used for many
years for this purpose and is now found in urban streams and lakes nationwide. There are a
number of physical barriers that can be installed during construction to help reduce the use of
pesticides.

Sand barriers for subterranean termites are a physical deterrent because the termites cannot
tunnel through it. Sand barriers can be applied in crawl spaces under pier and beam
foundations, under slab foundations, and between the foundation and concrete porches,
terraces, patios and steps. Other possible locations include under fence posts, underground
electrical cables, water and gas lines, telephone and electrical poles, inside hollow tile cells and
against retaining walls.

Metal termite shields are physical barriers to termites which prevent them from building
invisible tunnels. In reality, metal shields function as a helpful termite detection device, forcing
them to build tunnels on the outside of the shields which are easily seen. Metal termite shields
also help prevent dampness from wicking to adjoining wood members which can result in rot,
thus making the material more attractive to termites and other pests. Metal flashing and metal
plates can also be used as a barrier between piers and beams of structures such as decks, which
are particularly vulnerable to termite attack.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”

above should be followed.

Other Resources

There are no good, independent, comprehensive sources of information on alternative building
materials for use in minimizing the impacts of stormwater runoff. Most websites or other
references to “green” or “alternative” building materials focus on indoor applications, such as
formaldehyde free plywood and low VOC paints, carpets, and pads. Some supplemental
information on alternative materials is available from the manufacturers.

Fires are a source of concern in many areas of California. Information on the flammability of
alternative decking materials is available from the University of California Forest Product
Laboratory (UCFPL) website at: http://www.ucfpl.ucop.edu/WDDeckIntro.htm
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Bioretention

TC-32

Description

The bioretention best management practice (BMP) functions as a
soil and plant-based filtration device that removes pollutants
through a variety of physical, biological, and chemical treatment
processes. These facilities normally consist of a grass buffer
strip, sand bed, ponding area, organic layer or mulch layer,
planting soil, and plants. The runoff’s velocity is reduced by
passing over or through buffer strip and subsequently distributed
evenly along a ponding area. Exfiltration of the stored water in
the bioretention area planting soil into the underlying soils
occurs over a period of days.

California Experience

None documented. Bioretention has been used as a stormwater
BMP since 1992. In addition to Prince George's County, MD and
Alexandria, VA, bioretention has been used successfully at urban
and suburban areas in Montgomery County, MD; Baltimore
County, MD; Chesterfield County, VA; Prince William County,
VA; Smith Mountain Lake State Park, VA; and Cary, NC.

Advantages

= Bioretention provides stormwater treatment that enhances
the quality of downstream water bodies by temporarily
storing runoff in the BMP and releasing it over a period of
four days to the receiving water (EPA, 1999).

m  The vegetation provides shade and wind breaks, absorbs
noise, and improves an area's landscape.

Limitations
m  The bioretention BMP is not recommended for areas with
slopes greater than 20% or where mature tree removal would

Design Considerations

= Soil for Infiltration

m Tributary Area
m Slope
m Aesthetics

m Environmental

Side-effects

Targeted Constituents

Sediment
Nutrients
Trash
Metals
Bacteria

NERNEEREAE

Organics

Qil and Grease

H HEEEN)D B

Legend (Removal Effectiveness)

® Low
A Medium

B High

CALIFORNIA STORMWATER
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TC-32 e Bioretention-

U A

be required since clogging may result, partjcularly if the BMP I‘BCEIVGS runoff with high

sediment loads (EPA, 1999). : § v

m Bioretention is not a suitable BMP at 1oégt7i‘zons where the watéi-‘ table is within 6 feet of the
ground surface and where the surrounding soil stratum is unstable.

m By design, bioretention BMPs have the potpntlal to create very ‘attractive habitats for
mosquitoes and other vectors because of highly organic, often heavﬂy vegetated areas mixed
with shallow water. L

R L .. . .
= In cold climates the soil may freeze, prevénting runoff from infiltrating into the planting soil.

Design and Sizing Guidelines
» The bioretention area should be sized to capture the design storm runoff.

» In areas where the native soil permeability is less than 0.5 in/hr an underdrain should be
provided.

s Recommended minimum dimensions are 15 feet by 40 feet, although the preferred width is
25 feet. Excavated depth should be 4 feet.

m  Area should drain completely within 72 hours.
m Approximately 1 tree or shrub per 50 ft2 of bioretention area should be included.
m  Cover area with about 3 inches of mulch.

Construction/Inspection Considerations
Bioretention area should not be established until contributing watershed is stabilized.

Performance

Bioretention removes stormwater pollutants through physical and biological processes,
including adsorption, filtration, plant uptake, microbial activity, decomposition, sedimentation
and volatilization (EPA, 1999). Adsorption is the process whereby particulate pollutants attach
to soil (e.g., clay) or vegetation surfaces. Adequate contact time between the surface and
pollutant must be provided for in the design of the system for this removal process to occur.
Thus, the infiltration rate of the soils must not exceed those specified in the design criteria or
pollutant removal may decrease. Pollutants removed by adsorption include metals, phosphorus,
and hydrocarbons. Filtration occurs as runoff passes through the bioretention area media, such
as the sand bed, ground cover, and planting soil.

Common particulates removed from stormwater include particulate organic matter,
phosphorus, and suspended solids. Biological processes that occur in wetlands result in
pollutant uptake by plants and microorganisms in the soil. Plant growth is sustained by the
uptake of nutrients from the soils, with woody plants locking up these nutrients through the
seasons. Microbial activity within the soil also contributes to the removal of nitrogen and
organic matter. Nitrogen is removed by nitrifying and denitrifying bacteria, while aerobic
bacteria are responsible for the decomposition of the organic matter. Microbial processes
require oxygen and can result in depleted oxygen levels if the bioretention area is not adequately

A S —
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Bioretention | TC-32

aerated. Sedimentation occurs in the swale or ponding area as the velocity slows and solids fall
out of suspension.

The removal effectiveness of bioretention has been studied during field and laboratory studies
conducted by the University of Maryland (Davis et al, 1998). During these experiments,
synthetic stormwater runoff was pumped through several laboratory and field bioretention areas
to simulate typical storm events in Prince George's County, MD. Removal rates for heavy metals
and nutrients are shown in Table 1.

Table 1 Laboratory and Estimated
Bioretention Davis et al. (1998);
PGDER (1993)

Pollutant Removal Rate

Total Phosphorus 70-83%

Metals (Cu, Zn, Pb) 93-98%

TKN 68-80%

Total Suspended Solids : 90%

Organics ) 90%

Bacteria 90%

Results for both the laboratory and field experiments were similar for each of the pollutants
analyzed. Doubling or halving the influent pollutant levels had little effect on the effluent -
pollutants concentrations (Davis et al, 1998).

The microbial activity and plant uptake occurring in the bioretention area will likely result in
higher removal rates than those determined for infiltration BMPs.

Siting Criteria

Bioretention BMPs are generally used to treat stormwater from impervious surfaces at
commercial, residential, and industrial areas (EPA, 1999). Implementation of bioretention for
stormwater management is ideal for median strips, parking lot islands, and swales. Moreover,
the runoff in these areas can be designed to either divert directly into the bioretention area or
convey into the bioretention area by a curb and gutter collection system.

The best location for bioretention areas is upland from inlets that receive sheet flow from graded
areas and at areas that will be excavated (EPA, 1999). In order to maximize treatment
effectiveness, the site must be graded in such a way that minimizes erosive conditions as sheet
flow is conveyed to the treatment area. Locations where a bioretention area can be readily
incorporated into the site plan without further environmental damage are preferred.
Furthermore, to effectively minimize sediment loading in the treatment area, bioretention only
should be used in stabilized drainage areas.

L
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Additional Design Guidelines | N n i
The layout of the bioretention area is determlq'ed after site constramts such as location of :
utilities, underlying soils, existing vegetatiah; 4nd drainage are c0n81dered (EPA, 1999). Sites

with loamy sand soils are especially appro hate for bioretention hecause the excavated soil can

be backfilled and used as the planting SOll ehmlnatmg the cast of importing planting soil.

The use of bioretention may not be feasible; gmen an unstable surroundmg soil stratum, soils
with clay content greater than 25 percent, a s.‘ltE with slopes greater than 20 percent, and/or a

site with mature trees that would be removed during constructlon pf the BMP.
. \ : !

Bioretention can be designed to be off-line bi dn-hne of the ex1st1ng drainage system (EPA,
1999). The drainage area for a bioretention area should be between 0.1 and 0.4 hectares (0.25
and 1.0 acres). Larger drainage areas may require multiple bioretention areas. Furthermore,
the maximum drainage area for a bioretention area is determined by the expected rainfall
intensity and runoff rate. Stabilized areas may erode when velocities are greater than 5 feet per
second (1.5 meter per second). The designer should determine the potential for erosive
conditions at the site.

The size of the bioretention area, which is a function of the drainage area and the runoff
generated from the area is sized to capture the water quality volume.

The recommended minimum dimensions of the bioretention area are 15 feet (4.6 meters) wide
by 40 feet (12.2 meters) long, where the minimum width allows enough space for a dense,
randomly-distributed area of trees and shrubs to become established. Thus replicating a natural
forest and creating a microclimate, thereby enabling the bioretention area to tolerate the effects
of heat stress, acid rain, runoff pollutants, and insect and disease infestations which landscaped
areas in urban settings typically are unable to tolerate. The preferred width is 25 feet (7.6
meters), with a length of twice the width. Essentially, any facilities wider than 20 feet (6.1
meters) should be twice as long as they are wide, which promotes the distribution of flow and
decreases the chances of concentrated flow.

In order to provide adequate storage and prevent water from standing for excessive periods of
time the ponding depth of the bioretention area should not éxceed 6 inches (15 centimeters). . z
Water should not be left to stand for more than 72 hours. A restriction on the type of plants that - ‘
can be used may be necessary due to some plants’ water intolerance. Furthermore, if water is

left standing for longer than 72 hours mosquitoes and other insects may start to breed.

The appropriate planting soil should be backfilled into the excavated bioretention area. Planting
soils should be sandy loam, loamy sand, or loam texture with a clay content ranging from 10 to
25 percent.

Generally the soil should have infiltration rates greater than 0.5 inches (1.25 centimeters) per
hour, which is typical of sandy loams, loamy sands, or loams. The pH of the soil should range
between 5.5 and 6.5, where pollutants such as organic nitrogen and phosphorus can be adsorbed
by the soil and microbial activity can flourish. Additional requirements for the planting soil
include a 1.5 to 3 percent organic content and a maximum 500 ppm concentration of soluble
salts.
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Soil tests should be performed for every 500 cubic yards (382 cubic meters) of planting soil,
with the exception of pH and organic content tests, which are required only once per
bioretention area (EPA, 1999). Planting soil should be 4 inches (10.1 centimeters) deeper than
the bottom of the largest root ball and 4 feet (1.2 meters) altogether. This depth will provide
adequate soil for the plants’ root systems to become established, prevent plant damage due to
severe wind, and provide adequate moisture capacity. Most sites will require excavation in
order to obtain the recommended depth.

Planting soil depths of greater than 4 feet (1.2 meters) may require additional construction
practices such as shoring measures (EPA, 1999). Planting soil should be placed in 18 inches or
greater lifts and lightly compacted until the desired depth is reached. Since high canopy trees
may be destroyed during maintenance the bioretention area should be vegetated to resemble a
terrestrial forest community ecosystem that is dominated by understory trees. Three species
each of both trees and shrubs are recommended to be planted at a rate of 2500 trees and shrubs
per hectare (1000 per acre). For instance, a 15 foot (4.6 meter) by 40 foot (12.2 meter)
bioretention area (600 square feet or 55.75 square meters) would require 14 trees and shrubs.
The shrub-to-tree ratio should be 2:1 to 3:1. .

Trees and shrubs should be planted when conditions are favorable. Vegetation should be
watered at the end of each day for fourteen days following its planting. Plant species tolerant of
pollutant loads and varying wet and dry conditions should be used in the bioretention area.

The designer should assess aesthetics, site layout, and maintenance requirements when
selecting plant species. Adjacent non-native invasive species should be identified and the -
designer should take measures, such as providing a soil breach to eliminate the threat of these
species invading the bioretention area. Regional landscaping manuals should be consulted to
ensure that the planting of the bioretention area meets the landscaping requirements
established by the local authorities. The designers should evaluate the best placement of
vegetation within the bioretention area. Plants should be placed at irregular intervals to
replicate a natural forest. Trees should be placed on the perimeter of the area to provide shade
and shelter from the wind. Trees and shrubs can be sheltered from damaging flows if they are
placed away from the path of the incoming runoff. In cold climates, species that are more
tolerant to cold winds, such as evergreens, should be placed in windier areas of the site.

Following placement of the trees and shrubs, the ground cover and/or mulch should be
established. Ground cover such as grasses or legumes can be planted at the beginning of the
growing season. Mulch should be placed immediately after trees and shrubs are planted. Two
to 3 inches (5 to 7.6 cm) of commercially-available fine shredded hardwood mulch or shredded
hardwood chips should be applied to the bioretention area to protect from erosion.

Maintenance

The primary maintenance requirement for bioretention areas is that of inspection and repair or
replacement of the treatment area's components. Generally, this involves nothing more than the
routine periodic maintenance that is required of any landscaped area. Plants that are
appropriate for the site, climatic, and watering conditions should be selected for use in the
bioretention cell. Appropriately selected plants will aide in reducing fertilizer, pesticide, water,
and overall maintenance requirements. Bioretention system components should blend over
time through plant and root growth, organic decomposition, and the development of a natural
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soil horizon. These biologic and physical processes over time will lengthen the facility's life span
and reduce the need for extensive maintenance. )

Routine maintenance should include a biannual health evaluation of the trees and shrubs and
subsequent removal of any dead or diseased vegetation (EPA, 1999). Diseased vegetation
should be treated as needed using preventative and low-toxic measures to the extent possible.
BMPs have the potential to create very attractive habitats for mosquitoes and other vectors
because of highly organic, often heavily vegetated areas mixed with shallow water. Routine
inspections for areas of standing water within the BMP and corrective measures to restore
proper infiltration rates are necessary to prevent creating mosquito and other vector habitat. In
addition, bioretention BMPs are susceptible to invasion by aggressive plant species such as
cattails, which increase the chances of water standing and subsequent vector production if not
routinely maintained.

In order to maintain the treatment area’s appearance it may be necessary to prune and weed.
Furthermore, mulch replacement is suggested when erosion is evident or when the site begins to
look unattractive. Specifically, the entire area may require mulch replacement every two to
three years, although spot mulching may be sufficient when there are random void areas. Mulch
replacement should be done prior to the start of the wet season.

New Jersey's Department of Environmental Protection states in their bioretention systems
standards that accumulated sediment and debris removal (especially at the inflow point) will
normally be the primary maintenance function. Other potential tasks include replacement of
dead vegetation, soil pH regulation, erosion repair at inflow points, mulch replenishment,
unclogging the underdrain, and repairing overflow, structures. There is also the possibility that
the cation exchange capacity of the soils in the cell will be significantly reduced over time.
Depending on pollutant loads, soils may need to be replaced within 5-10 years of construction
(LID, 2000).

Cost
Construction Cost

Construction cost estimates for a bioretention area are slightly greater than those for the
required landscaping for a new development (EPA, 1999). A general rule of thumb (Coffman,
1999) is that residential bioretention areas average about $3 to $4 per square foot, depending on
soil conditions and the density and types of plants used. Commercial, industrial and
institutional site costs can range between $10 to $40 per square foot, based on the need for
control structures, curbing, storm drains and underdrains.

Retrofitting a site typically costs more, averaging $6,500 per bioretention area. The higher costs
are attributed to the demolition of existing concrete, asphalt, and existing structures and the
replacement of fill material with planting soil. The costs of retrofitting a commercial site in
Maryland, Kettering Development, with 15 bioretention areas were estimated at $111,600.

In any bioretention area design, the cost of plants varies substantially and can account for a
significant portion of the expenditures. While these cost estimates are slightly greater than

those of typical landscaping treatment (due to the increased number of plantings, additional soil

excavation, backfill material, use of underdrains etc.), those landscaping expenses that would be
required regardless of the bioretention installation should be subtracted when determining the
net cost.

_
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Perhaps of most importance, however, the cost savings compared to the use of traditional
structural stormwater conveyance systems makes bioretention areas quite attractive financially.
For example, the use of bioretention can decrease the cost required for constructing stormwater
conveyance systems at a site: A medical office building in Maryland was able to reduce the
amount of storm drain pipe that was needed from 800 to 230 feet - a cost savings of $24,000
(PGDER, 1993). And a new residential development spent a total of approximately $100,000
using bioretention cells on each lot instead of nearly $400,000 for the traditional stormwater
ponds that were originally planned (Rappahanock, ). Also, in residential areas, stormwater
management controls become a part of each property owner's landscape, reducing the public
burden to maintain large centralized facilities.

Maintenance Cost

The operation and maintenance costs for a bioretention facility will be comparable to those of
typical landscaping required for a site. Costs beyond the normal landscaping fees will 1nclude
the cost for testing the soils and may include costs for a sand bed and planting soil.

References and Sources of Additional Information

Coffman, L.S., R. Goo and R. Frederick, 1999: Low impact development: an innovative
alternative approach to stormwater management. Proceedings of the 26th Annual Water
Resources Planning and Management Conference ASCE, June 6-9, Tempe, Arizona.

Davis, A.P., Shokouhian, M., Sharma, H. and Minami, C., "Laboratory Study of Biological
Retention (Bioretention) for Urban Stormwater Management," Water Environ. Res., 73(1), 5-14
(2001).

Davis, A.P., Shokouhian, M., Sharma, H., Minami, C., and Winogradoff, D. "Water Quality
Improvement through Bioretention: Lead, Copper, and Zinc," Water Environ. Res., accepted for
publication, August 2002.

Kim, H., Seagren, E.A., and Davis, A.P., "Engineered Bioretention for Removal of Nitrate from
Stormwater Runoff," WEFTEC 2000 Conference Proceedings on CDROM Research
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Proceedings, C.S. Melching énd Emre Alp, Eds. 2001 International Water Association

L -'
January 2003 California Stormwater BMP Handbook . 70f8
) New Development and Redevelopment
www.cabmphandbooks.com

LR 2 2

B 3 TSRS

1388




TC-32

Bioretention

CURB STOPS— l

PARKING LOT SHEET FLOW

A A

STONE DIAPHRAGM

GRASS FILTER
STRIP

OPTIONAL
SAND LAYER

GRAVEL CURTAIN
DRAIN OVERFLOW

PLAN VIEW

CURB STOPS
> £ I STONE DIAPHRAGM

GRAVEL
CURTAIN
DRAIN

§ﬂ=m:_ M= T L= s
e A
IS
=
OPTIONAL SAND
FILTER LAYER
6° PONDING } =
2"-3" MULCH NREZZANTGLINNTGES,
4' PLANTING SOIL
E d+—FILTER FABRIC
6" PERFORATED
PIPE IN 8* GRAVEL
JACKET

TYPICAL SECTION

PROFILE

Schematic of a Bioretention Facility (MDE, 2000)

R
8of 8 California Stormwater BMP Handbook
New Development and Redevelopment
-www,.cabmphandbooks.com

January 2003

el atPled P daa ..

BESE B 5 I -1 %

Lt

S I I A

PR 2 ¥ 81

=3P APgeis 5= BN IN




i

\ b ]
v i
1

SC-30

Outdoor Loadinéé/Unloading

Description

The loading/unloading of materials usually takes place outside
on docks or terminals; therefore, materials spilled, leaked, or lost
during loading/unloading may collect in the soil or on other
surfaces and have the potential to be carried away by stormwater
runoff or when the area is cleaned. Additionally, rainfall may
wash pollutants from machinery used to unload or move
materials. Implementation of the following protocols will
prevent or reduce the discharge of pollutants to stormwater from
outdoor loading/unloading of materials.

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

= Keep accurate maintenance logs to evaluate materials
removed and improvements made.

m  Park tank trucks or delivery vehicles in designated areas so
that spills or leaks can be contained.

= Limit exposure of material to rainfall whenever possible.
m  Prevent stormwater run-on.

s Check equipment regularly for leaks.

Objectives

m Cover
m Contain

Educate

Reduce/Minimize
Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

NN

Stormwater
Quality
Association
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Suggested Protocols IR : ; R 3
Loading and Unloading — General Guldelmes b
= Develop an operations plan that descrlbep ?)rocedures for léa'diing and/or unloading.

i B8,

= Conduct loading and unloading in dry w her-if possible.

:. :

m Cover designated loading/unloading areqs-to reduce exposure of materials to rain.

s Consider placmg a seal or door skirt betwekn delivery vehlcles and building to prevent
exposure to rain. i . l .

m  Design loading/unloading area to prevent stormwater run-on, which would include grading
or berming the area, and position roof downspouts so they direct stormwater away from the
loading/unloading areas.

s Have employees load and unload all materials and equipment in covered areas such as
building overhangs at loading docks if feasible.

s Load/unload only at designated loading areas.

m  Use drip pans underneath hose and pipe connections and other leak-prone spots during
liquid transfer operations, and when making and breaking connections. Several drip pans
should be stored in a covered location near the liquid transfer area so that they are always
available, yet protected from precipitation when not in use. Drip pans can be made
specifically for railroad tracks. Drip pans must be cleaned periodically, and drip collected
materials must be disposed of properly.

» Pave loading areas with concrete instead of asphalt.
s Avoid placing storm drains in the area.
= Grade and/or berm the loading/unloading area to a drain that is connected to a deadend.

Inspection

m Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges
and connections.

s Look for dust or fumes during loading or unloading operations.
Training

s Train employees (e.g., fork lift operators) and contractors on proper spill containment and
cleanup.

= Have employees trained in spill containment and cleanup present during loading/unloading.

» Train employees in proper handling techniques during liquid transfers to avoid spills.

m  Make sure forklift operators are properly trained on loading and unloading procedures.

.
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Outdoor Loading/Unloading SC-30

Spill Response and Prevention
m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

» Contain leaks during transfer.

=  Store and maintain apprbpriate Ispill cleanup materials in a location that is readily accessible
and known to all and ensure that employees are familiar with the site’s spill control plan and
proper spill cleanup procedures.

s Have an emergency spill cleanup plan readily available.
m Use drip pans or comparable devices when transferring oils, solvents, and paints.

Other Considerations (Limitations and Regulations)

m  Space and time limitations may preclude all transfers from being performed indoors or
under cover.

= It may not be possible to conduct transfers only during dry weather.

Requirements

Costs
Costs should be low except when covering a large loading/unloading area.

Maintenance

s  Conduct regular inspections and make repairs as necessary. The frequency of repairs will
depend on the age of the facility.

m Check loading and unloading equipment regularly for leaks.
s Conduct regular broom dry-sweeping of area.

Supplemental Information

Further Detail of the BMP
Special Circumstances for Indoor Loading/Unloading of Materials
Loading or unloading of liquids should occur in the manufacturing building so that any spills

that are not completely retained can be discharged to the sanitary sewer, treatment plant, or
treated in a manner consistent with local sewer authorities and permit requirements.

s Forloading and unloading tank trucks to above and below ground storage tanks, the
following procedures should be used:

- The area where the transfer takes place should be paved. If the liquid is reactive with the
asphalt, Portland cement should be used to pave the area.

- The transfer area should be designed to prevent run-on of stormwater from adjacent
areas. Sloping the pad and using a curb, like a speed bump, around the uphill side of the
transfer area should reduce run-on.

e S
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Outdoor Loadirg/Unloading_

The transfer area should be designed to prevent runoff of spilled liquids from the area.
Sloping the area to a drain should prevent runoff. The drain should be connected to a
dead-end sump or to the sanitary sewer. A positive control valve should be installed on

the drain.

= For transfer from rail cars to storage tanks that must occur outside, use the following
procedures:

Drip pans should be placed at locations where spillage may occur, such as hose
connections, hose reels, and filler nozzles. Use drip pans when making and breaking

connections.

Drip pan systems should be installed between the rails to collect spillage from tank cars.

References and Resources
California’s Nonpoint Source Program Plan http: waw swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual

http:

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spem.htm

www.co.clark.wa.us/pubworks/bmpman.pdf

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Parkinc__:j/Storagé Area Maintenance SC-43

Objectives

m Cover
m Contain

Educate

Reduce/Minimize
Product Substitution

Targeted Constituents

Description

Sediment
Parking lots and storage areas can contribute a number of Nutrients
substances, such as trash, suspended solids, hydrocarbons, oil Trash
and grease, and heavy metals that can enter receiving waters Metals
through stormwater runoff or non-stormwater discharges. The
protocols in this fact sheet are intended to prevent or reduce the
discharge of pollutants from parking/storage areas and include
using good housekeeping practices, following appropriate
cleaning BMPs, and training employees.

Bacteria
Oil and Grease
Organics

NN SN S

Approach

The goal of this program is to ensure stormwater pollution
prevention practices are considered when conducting activities
on or around parking areas and storage areas to reduce potential
for pollutant discharge to receiving waters. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

= Encourage alternative designs and maintenance strategies for
impervious parking lots. (See New Development and
Redevelopment BMP Handbook)

m  Keep accurate maintenance logs to evaluate BMP
implementation. ¢ ACASQA

Stormwater
Quality
Association
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SC-43 Parking/Storage Areé,Maintenance

Suggested Protocols
General

-l
!
At.‘

Keep the parking and storage areas clean| 4nd orderly. Remdve debris in a timely fashion.

Allow sheet runoff to flow into bloﬁlters (y bgetated strip and, swale) and/or infiltration
devices. , t ‘
' I

Utilize sand filters or oleophilic collectors %or oily waste in low quantities.
Arrange rooftop drains to prevent dra;nagqa directly onto paved surfaces.
Design lot to include semi-permeable hardscape.

Discharge soapy water remaining in mop or wash buckets to the sanitary sewer through a
sink, toilet, clean-out, or wash area with drain.

Controlling Litter

Post “No Littering” signs and enforce anti-litter laws.

Provide an adequate number of litter receptacles.

Clean out and cover litter receptacles frequently to prevent spillage.
Provide trash receptacles in parking lots to discourage litter.

Routinely sweep, shovel, and dispose of litter in the trash.

Surface Cleaning

Use dry cleaning methods (e.g., sweeping, vacuuming) to prevent the discharge of pollutants
into the stormwater conveyance system if possible.

Establish frequency of public parking lot sweeping based on usage and field observations of
waste accumulation.

Sweep all parking lots at least once before the onset of the wet season.
Follow the procedures below if water is used to clean surfaces:
- Block the storm drain or contain runoff.

- Collect and pump wash water to the sanitary sewer or discharge to a pervious surface.
Do not allow wash water to enter storm drains.

- Dispose of parking lot sweeping debris and dirt at a landfill.
Follow the procedures below when cleaning heavy oily deposits:
- Clean oily spots with absorbent materials.

- Use a screen or filter fabric over inlet, then wash surfaces.

L A N A
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Parking/Storage Area Maintenance SC-43

- Do not allow discharges to the storm drain.
- Vacuum/pump discharges to a tank or discharge to sanitary sewer.
- Appropriately dispose of spilled materials and absorbents.

Surface Repair
= Preheat, transfer or load hot bituminous material away from storm drain inlets.

= Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwater runoff.

m  Cover and seal nearby storm drain inlets where applicable (with waterproof material or
mesh) and manholes before applying seal coat, slurry seal, etc. Leave covers in place until
job is complete and all water from emulsified oil sealants has drained or evaporated. Clean
any debris from these covered manholes and drains for proper disposal.

= Use only as much water as necessary for dust control, to avoid runoff.

= Catch drips from paving equipment that is not in use with pans or absorbent material placed
under the machines. Dispose of collected material and absorbents properly.

Inspection ' )
m  Have designated personnel conduct inspections of parking facilities and stormwater
conveyance systems associated with parking facilities on a regular basis.

m Inspect cleaning equipment/sweepers for leaks on a regular basis.

Training

= Provide regular training to field employees and/or contractors regarding cleaning of paved
areas and proper operation of equipment.

= Train employees and contractors in proper techniques for spill containment and cleanup.

Spill Response and Prevention
= Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m Place a stockpile of spill cleanup materials where it will be readily accessible or at a central
location.

= Clean up fluid spills immediately with absorbent rags or material.
= Dispose of spilled material and absorbents properly.

Other Considerations : _
Limitations related to sweeping activities at large parking facilities may include high equipment
costs, the need for sweeper operator training, and the inability of current sweeper technology to
remove oil and grease.
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SC-43 Parking/Storage Area Maintenance

Requirements

Costs .

Cleaning/sweeping costs can be quite large. Construction and maintenance of stormwater
structural controls can be quite expensive as well.

Maintenance
= Sweep parking lot regularly to minimize cleaning with water.

m Clean out oil/water/sand separators regularly, especially after heavy storms.

s Clean parking facilities regularly to prevent accumulated wastes and pollutants from being
discharged into conveyance systems during rainy conditions.

Supplemental Information

Further Detail of the BMP

Surface Repair

Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwater runoff. Where applicable, cover and seal nearby storm drain inlets (with
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc. Leave
covers in place until job is complete and all water from emulsified oil sealants has drained or
evaporated. Clean any debris from these covered manholes and drains for proper disposal.
Only use only as much water as is necessary for dust control to avoid runoff.

References and Resou rces
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http: //dnr.metroke.gov/wlr/dss/spem.htm

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association (BASMAA). http://www.basmaa.org/

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org
The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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SC-44

Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff and stormwater that
may contain certain pollutants. The protocols in this fact sheet
are intended to reduce pollutants reaching receiving waters
through proper conveyance system operation and maintenance.

Approach

Pollution Prevention

Maintain catch basins, stormwater inlets, and other stormwater
conveyance structures on a regular basis to remove pollutants,
reduce high pollutant concentrations during the first flush of
storms, prevent clogging of the downstream conveyance system,
restore catch basins’ sediment trapping capacity, and ensure the
system functions properly hydraulically to avoid flooding.

Suggested Protocols
Catch Basins/Inlet Structures

m  Staff should regularly inspect facilities to ensure compliance
with the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC34 Waste
Handling and Disposal).

Objectives

m Cover
m Contain

Educate

Reduce/Minimize -

Targeted Constituents

Sediment v
Nutrients

Trash v
Metals

Bacteria v
Qil and Grease

Organics

g * California

Stormwater

Quality
Association
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SC-44

» Clean catch basins, storm drain inlets, an¢ .other conveyance':éfrqures before the wet
season to remove sediments and debris ac¢umulated during the summer.

s Conduct inspections more frequently dur{ g the wet season for problem areas where
sediment or trash accumulates more otthx_l Clean and repair as needed.

s Keep accurate logs of the number of catch asins cleaned. ;.-

toee ! .
= Store wastes collected from cleaning actjvifies of the drainage §ystem in appropriate
containers or temporary storage sites ir’ : :*nanner that preverts discharge to the storm

drain. [RERY

m Dewater the wastes if necessary with outflow into the sanitary sewer if permitted. Water
should be treated with an appropriate filtering device prior to discharge to the sanitary
sewer. If discharge to the sanitary sewer is not allowed, water should be pumped or
vacuumed to a tank and properly disposed. Do not dewater near a storm drain or stream.

Storm Drain Conveyance System

m Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

s Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations
m  Clean all storm drain pump stations prior to the wet season to remove silt and trash.

m Do not allow discharge to reach the storm drain system when cleaning a storm drain pump
station or other facility.

m  Conduct routine maintenance at each pump station.
m Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel

=  Modify storm channel characteristics to improve channel hydraulics, increase pollutant
removals, and enhance channel/creek aesthetic and habitat value.

m  Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS.

Hllicit Connections and Discharges

= Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Isthere evidence of spills such as paints, discoloring? etc?

—
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Drainage System Maintenance SC-44

- Are there any odors associated with the drainage system?
- Record locations of apparent illegal discharges/illicit connections?

- Track flows back to potential dischargers and conduct aboveground inspections. This
can be done through visual inspection of upgradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Eliminate the discharge once the origin of flow is established.

m  Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream”
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the
storm drainage system. ’

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Illegal Dumping
m Inspect and clean up hot spots and other storm drainage areas regularly where illegal -
dumping and disposal occurs.

s Establish a system for tracking incidents. The system should be designed to identify the
following:

- Illegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

= Post “No Dumping” signs in problem areas with a phone number for reporting dumpin.g and
disposal. Signs should also indicate fines and penalties for illegal dumping.

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Training
=  Train crews in proper maintenance activities, including record keeping and disposal.

s Allow only properly trained individuals to handle hazardous materials/wastes.
=  Have staff involved in detection and removal of illicit connections trained in the following:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).

]
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SC-44 Drainage System Maintenance

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).

Spill Response and Prevention
= Investigate all reports of spills, leaks, and/or illegal dumping promptly.

s Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or
dig up, remove, and properly dispose of contaminated soil.

m Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations (Limitations and Regulations)

m  Clean-up activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may bhe subject to regulation and
permitting.

m Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and prohibition against
disposal of flushed effluent to sanitary sewer in some areas.

= Regulations may include adoption of substantial penalties for illegal dumping and disposal.

s Local municipal codes may include sections prohibiting discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Requirements

Costs

m  An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

m The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The primary cost is for staff time. Cost depends on how
aggressively a program is implemented. Other cost considerations for an illegal dumping
program include: :

- Purchase and installation of signs.
- Rental of vehicle(s) to haul illegally-disposed items and material to landfills.
- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels.

- Purchase of landfill space to dispose of illegally-dumped items and material.

__
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Drainage System Maintenance SC-44

s Methods used for illicit connection detection (smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary.

Maintenance
s Two-person teams may be required to clean catch basins with vactor trucks.

m  Teams of at least two people plus administrative personnel are required to identify 1lhc1t
discharges, depending on the complex1ty of the storm sewer system.

m Arrangements must be made for proper disposal of collected wastes.
m  Technical staff are required to detect and investigate illegal dumping violations.

Supplemental Information

Further Detail of the BMP
Storm Drain Flushing

Flushing is a common maintenance activity used to improve pipe hydraulics and to remove
pollutants in storm drainage systems. Flushing may be designed to hydraulically convey
accumulated material to strategic locations, such as an open channel, another point where
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm events. Flushing prevents
“plug flow” discharges of concentrated pollutant loadings and sediments. Deposits can hinder
the designed conveyance capacity of the storm drain system and potentially cause backwater
conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full-to
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain
segment.

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required to recollect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material. The percent removal
efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but fire
hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing.
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SC-44 Drainage System Maintenance

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual

http://www.co.clark.wa.us/pubworks/bmpman.pdf

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation. : :

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spcm.htm |

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org
The Storm Water Managers Resource Center http://www.stormwatercenter.net

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:

http://www.epa.gov/npdes/menuofbmps/poll 16.htm
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