





OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan {WQMP) has been prepared for Warmington Residential by
C&V Consulting, Inc. for the TTM No. 39162 project.

This WQMP is intended to comply with the requirements of the City of Moreno Valley, Ordinance 827 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 WOMP 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 Chapter 8.10).

"I, 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

Dane P. McDougall, PE 80705
Preparer’s Printed Name Preparer’s Title/Position

Preparer’s Licensure:
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The proposed site is located at 28136 Brodiaea Avenue in the City of Moreno Valley, County of
Riverside. The site is bordered by Brodiaea Avenue to the south, existing single-family residential to
the north, and vacant landscaping to the east and west.

The development site has a gross area of 14.39 acres. A small portion of the site consists of a few
buildings, and the remainder of the site remains vacant with grass covered landscaping. The northerly
offsite residential areas upstream of the development will be diverted around the perimeter of the
proposed project site that are not included as part of this preliminary hydrologic analysis for onsite
mitigation due to perimeter controls. Impact to downstream receiving water is not anticipated as flow
will following historical drainage pattern.

The proposed project site development consists of 134 residential lots over an approximate area of
14.39-acre site. The proposed development includes drive aisles, parking, landscaping, walkways, and
common open space areas. The northerly offsite residential areas upstream of the development will
be diverted around the perimeter of the proposed project site. Offsite public street improvements on
Brodiaea Avenue are proposed to be treated via separate grass swale. Curb cores are proposed to
convey street flow into the grass swale, then route through underdrain back onto Street downstream.

Preliminary onsite grading proposes to collect runoff at multiple inlets spread throughout the site that
connects to its respective Madular Wetland System (MWS) for biotreatment which then routes runoff
into to the retention basin for peak outflow mitigation. The proposed development was analyzed as a
single drainage management area for as the entire site drains to a single outlet downstream at the
retention system. Subareas are analyzed for onsite flow-through MWS sizing for the water quality
design storm event. The basin is designed to meet mitigation requirements with a control pump
station routing collected runoff to the parkway drain adjacent to Brodiaea Avenue. A weir channel
from the basin to the back of the parkway drain is also provided to mitigate and control overflow.
Emergency overflow is provided with site grading to the outlet preserving historical drainage patterns.

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.

Perris Valley ) ) ) AGR, GWR, REC1, REC2, RARE, )
Channel Iron, Qil and Grease, Indicator Bacteria WARM, WILD 3 miles
san Jacinto River | AGR, GWR, RARE, REC1, REC2, 10 mil
Reach 3 cne WARM, WILD miles
) . . _ _ AGR, COMM, GWR, MUN )
Canyon Lake Nutrients, Dissolved Oxygen, pH, Total Dissolved Solids, Ammonia REC1, REC2, WARM, WILD 17 miles

-7-



San Jacinto River lumi AGR, GWR, MUN, RARE, REC1, i
Reach 1 Aluminum REC2, WARM, WILD 19 miles
Organic Enrichment/Low Dissolved Oxygen, Nutrients, Toxicity,
Lake Elsinore Dissolved Oxygen, pH, PCBs, Total Dissolved Solids, DDT, COMM, RARE, RECL, RECZ, 20 miles
oo : WARM, WILD
Ammonia, Microcystins

;Zra"cf;zl Creek | opper. Iron, Oil and Grease, pH REC1, RECZ, WARM, WILD 19 miles
Santa Ana River Copper Lead, Toxicity, Pyrethroids, Bifenthrin, Indicator AGR, GWR, REC1, REC2, .

Reach 3 Bacteria WARM, WILD, RARE, SPWN 28 miles

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

State Department of Fish and Game, 1602 Streambed Alteration Agreement L |y XN
State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert. | [ | Y <] N
US Army Corps of Engineers, CWA Section 404 Permit |:| Y |Z| N
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion [y XN
Statewide Construction General Permit Coverage |Z| Y [N
Statewide Industrial General Permit Coverage [y <] N
Western Riverside MSHCP Consistency Approval {e.g., JPR, DBESP) [y XN
Other (please list in the space below as required

_ {p pa asreq ) 54y al
City of Moreno Valley Grading Permit

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.



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?

The existing drainage of the site is preserved per preliminary grading of the site. The proposed drainage
system is also designed to route onsite outflow following historical drainage patterns.

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

The site is currently covered in grass with little to no existing plants or trees. The entire site will be
disturbed and replanted with vegetation where feasible to site maximum extent. Final landscape plan to
be provided during final engineer to confirm revegetation is provided.

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

Although natural soil infiltration rate per geotechnical investigation resulted in low tested rate, pervious
landscaping is considered as part of the site design to maximize natural infiltration capacity where
feasible.

Did you identify and minimize impervious areas? If so, how? If not, why?
Impervious areas are proposed only where necessary, such as structures, driveways, and walkways.
Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why?

Runoff will be diverted to pervious areas adjacent to structures and walkways where feasible.









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.

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP
Guidance Document? [ Y XN

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.

...nave any UIVIAS WITN a Seasonal nign groundawarter mark snallower tnan 1uU 1eetr ' v
If Yes, list affected DMAs:
...have any DMAs located within 100 feet of a water supply well? ' ox

If Yes, list affected DMAs:

..have any areas identified by the geoctechnical 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? [
If Yes, list affected DMAs: Tested infiltration rate less than 1.6 in/hr.
...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:

..gectechnical report identify other site-specific factors that would preclude effective and safe infiltration? ' ox
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.
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D.2 Harvest and Use Assessment

Please check what applies:

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

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

[ ]The 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: 2.88 ac
Type of Landscaping (Conservation Design or Active Turf): Residential Landscaping

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: 11.51 ac

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: 1.05

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: 12.08 ac

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)

12.08 ac | 2.88 ac
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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: 495 Users
Project Type: Residential

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: 11.51 ac

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: 108 users per impervious acre

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: 1,243

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)

1,243 | 495

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: N/A

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.

Total Area of Impervious Surfaces: N/A
-14 -



Step 3:

Step 4:

Step 5:

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: N/A

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: N/A

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) | Projected average daily use (Step 1)
N/A | N/A

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:

D{ 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).

L] 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.

AN
NN
IO
IO
NN

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.

Based on the infiltration rate by the project-specific geotechnical engineer, infiltration and bio-
retention are not technically feasible and the suitable BMP is bio-treatment LID BMP. Therefore, the
proposed site will be treated via proprietary Modular Wetland Systems (MWS) that drains to a
retention basin for stormwater peak outflow routing. The MWS units are sized to accommodate the
design storm event in Section E. The basin is sized to its maximum (34,129 cuft) per site constraint and
provides the required storage for peak flow mitigation with conjunctive biotreatment (7,180 cuft) to
its maximum extent.
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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.

The proposed site will be fully treated via proprietary Modular Wetland System {MWS) sized hereon.
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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:

¢ 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.

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Oil & Grease

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Oil & Grease

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Qil & Grease

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Oil & Grease

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Oil & Grease

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Qil & Grease

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Qil & Grease

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Oil & Grease

Al 80%

A2 80%

A3 80%

Ad 80%

A5 80%

Ab 80%

A7 80%

A8 80%
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A9

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Qil & Grease

80%

Al10

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Oil & Grease

80%

All

Bacteria Inficators,
Nutrients, Pesticides,
Sediments, Trash & Debris,
Oil & Grease

80%

! Treatment Controf BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Controf BMP may

be listed more than once if they possess more than one qualifying pollutant removalefficiency.

? Cross Reference Table E.1 above to populate this column.
? As documented in a Co-Permittee Approved Study and provided in Appendix 6.
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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
Hydromaodification 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? [y [N
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:

¢ 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 [XIN

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

Appendix 7.
Time of N/A N/A N/A
Concentration
Volume (Cubic Feet) N/A N/A N/A

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 Hydromaodification
Sensitivity Maps.

Does the project qualify for this HCOC Exemption? Ky [N

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

Per the County of Riverside Stormwater Conservation Tracking Map, the site is not subjected to
Hydromodification. Refer to Report attached in Appendix 7.

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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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.
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On-site storm drain inlets

Mark all inlets with the words
“Only Rain Down the Storm
Drain” or similar. Catch Basin
Markers may be available from
the Riverside County Floed
Control and Water
Conservation District, call
951.955.1200 to verify.

Maintain and periodically repaint or replace
inlet markings.

Provide stormwater pollution

prevention information to new site owners,
lessees, or operators.

See applicable operational BMPs in Fact
Sheet SC-44, “Drainage System

Maintenance,” in the CASQA Stormwater
Mualite Handkhnnke at

INciuge the TOIOWINE 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.”

Landscape / Qutdoor Pesticide
Use

Preserve existing native trees,
shrubs, and ground cover to the
maximum extent possible.
Design landscaping to minimize
irrigation and runoff, to
promote

surface infiltration where
appropriate, and to minimize
the 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.

Consider using pest-resistant
plants, especially adjacent to
hardscape.

To insure successful
establishment, select plants
appropriate to site soils, slopes,
climate, sun, wind, rain, land
use, air movement, ecological
consistency, and plant
interactions.

Maintain landscaping using minimum or no
pesticides.

See applicable operational BMPs in

“What you should know for Landscape and
Gardening” at

Provide IPM information to new owners,
lessees and operators.

Pools, spas, ponds, decorative
fountains, and other water
features.

Pools shall be plumbed to
the sanitary sewer according to
local requirements.

See the applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and Garden
Fountain” at
https://www.rcwatershed.org/wpcontent/
uploads/2015/12/Maintainingyour-
Pool-Jacuzzi-or-Fountain.pdf
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Refuse areas.

Trash enclosures shall be
covered, graded, and paved

to prevent run-on.

Site refuse will be handled

on a weekly basis in
coordination with City services.
Signs will be posted on or near
trash enclosures with the words
“Do not dump hazardous
materials here” or similar.

Plazas, sidewalks, and parking
lots.

N/A

Five Trash Enclosures have been

provided. Inspect receptacles regularly;
repair or replace leaky receptacles.

Keep receptacles covered.
Prohibit/prevent dumping of liquid or
hazardous wastes. Post “no hazardous
materials” signs. Inspect and pick up litter
daily and clean up spills immediately. Keep
spill control materials available on-site. See
Fact Sheet 5C-34, “Waste Handling and

Disposal” in the CASQA Stormwater
Nnalite Handhnnke at

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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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.

BIO-1 Bio-treatment MWS Units WQMP Exhibit
WQMP Exhibit

RET-1 Retention Basin

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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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: Owner/HOA

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

Xy [N

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.
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Appendix 1: Maps and Site Plans

Location Map, WQMP Site Plan and Receiving Waters Map
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Appendix 2: Construction Plans

Grading and Drainage Plans
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Appendix 3: Soils Information

Geotechnical Study and Other infiltration Testing Data
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/ - 170 North Maple Street, Suite 108
ALTA CALIFORNIA Corona, CA 92880
GEOTECHNICAL INC. www.altageotechnical.com
WARMINGTON RESIDENTIAL DRAFT
3090 Pullman Street Project No. 1-0550

Costa Mesa, CA 92626

Attention: Mr. Brett llich

Subject: GEOTECHNICAL INVESTIGATION
APN’s 478-080-003, -004, -005, and 478-070-013, -014, -015,
Brodiaea Avenue, City of Moreno Valley, County of Riverside, California

References: Appendix A

Dear Mr. llich:

Alta California Geotechnical, Inc. (Alta) is pleased to present this geotechnical investigation for
the proposed development of APN’s 478-080-003, -004, -005, and 478-070-013, -014, -015,
located off of Brodiaea Avenue, in the City of Moreno Valley, County of Riverside, California.
This report is based on a recent subsurface investigation conducted by Alta, laboratory testing,
a review of the referenced reports, and Alta’s staff’s experience with similar projects in this
vicinity.

Alta’s review of the data indicates that the proposed development is feasible, from a
geotechnical perspective, provided that the recommendations presented in this report are
incorporated into the grading and improvement plans and implemented during site

development.
Included in this report are:

e Discussion of the site geotechnical conditions.

¢ Recommendations for remedial and site grading, including unsuitable soil removals.
e Geotechnical site construction recommendations.

e Liquefaction analysis.

¢ Foundation design parameters.

Corona Office
Phone: 951.509.7090















Project Number 1-0550 Page 1

DRAFT

1.0

INTRODUCTION

This report presents Alta’s findings, conclusions, and geotechnical recommendations for

the proposed development located APN’s 478-080-003, -004, -005, and 478-070-013, -

014, -015, located off of Brodiaea Avenue, in the City of Moreno Valley, County of

Riverside, California.

1.1 Purpose
The purpose of this report is to examine the existing onsite geotechnical

conditions and assess the impacts that the geotechnical conditions may have on

the proposed development. This report is suitable for use in developing grading

plans and engineer’s cost estimates.

1.2 Scope of Work

Alta’s Scope of Work for this geotechnical investigation included the following:

Reviewing the referenced reports and air photos (Appendix A).
Site geologic mapping.

Drilling, logging, and sampling five (5) hollow-stem auger borings to a
maximum depth of 51.5-feet below the existing surface (Appendix B).

Excavating and logging eleven {11) backhoe test pits to a maximum depth
of 15.0 ft below the ground surface (Appendix B).

Conducting laboratory testing on samples obtained during our
investigation (Appendix C).

Conducting two (2) infiltration tests in two (2) additional borings at
maximum depths of 5.0- and 10.0-feet.

Conducting a liquefaction analysis.

Evaluating engineering geologic and geotechnical engineering data,
including laboratory data, to develop recommendations for site remedial
grading including specialized grading techniques for unsuitable soil
removals along the property boundaries, import scil, foundations, and
utilities.

Preparing this report and accompanying exhibits.

ALTA CALIFORNIA GEOTECHNICAL, INC.
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California Code of Regulations, 2022, California Building Code, Title 24, Part 2, Volume 2, Based
on the 2021 International Building Code, Effective Date January 1, 2023,

California Department of Conservation, Division of Mines and Geology, 1974, Special Studies
Zone, Sunnymead Quadrangle, 7.5 Minute Series (Topographic), Riverside County, California.

California Department of Water Resources, Water Data Library (WDL) Station Map,
accessed October 1, 2024,

California Geological Survey, 2008, Guidelines for Evaluating and Mitigating Seismic Hazards in
California, Special Publication 117A.

California Geological Survey, 2018, Earthquake Fault Zones, A guide for Government Agencies,
Property Owners/Developers, and Geoscience Practitioners for Assessing Fault Rupture Hazards
in California, Special Publication 42, revised 2018, 83 pages.

City of Los Angeles, Department of Building and Safety, 2020, Liquefaction Analysis Guidelines,
Document No. P/BC 2020-151, Effective January 1, 2020.

Historic Aerials, 2024, www.historicaerials.com, by NETROnline, Copyright 1999-2024, accessed
October 1, 2024, online review of vintage air photos from 1953-2020.

Idriss, .M. and Boulanger, R.W., 2008, Soil Liquefaction during Earthquakes, Oakland,
California: Earthquake Engineering Research Institute.

Ishihara, K., and Yoshimine, M., 1992, Evaluation of settlements in sand deposits following
liquefaction during earthquakes: Soil and Foundations, Japanese Society of Soil Mechanics and
Foundation Engineering, v. 32, n. 1, p. 173-188.

Jennings, C.W., and Bryant, W.A., 2010, Fault Activity Map of California: California Geological
Survey Geologic Data Map No. 6, map scale 1:750,000.

Jennings, C. W., and Bryant, W.A., 2010, An explanatory text to accompany the 1:750,000 scale
fault and geologic map of California: California Division of Mines and Geology, special
publication 42, revised 1985, 24 p.

Jennings, C. W., 1985, An explanatory text to accompany the 1:750,000 scale fault and geologic
maps of California: California Division of Mines and Geology, Bulletin 201, 197 p.

Romanoff, Melvin, 1989, Underground Corrosion, NBS Circular 579, Reprinted by NACE,
Houston, TX, 1989

U.S. Geological Survey, 2008, National Seismic Hazards Maps — Source Parameters,
http://geohazards.usgs.gov/cfusion/hazfaults_ 2008 search/query_main.cfm.
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Subsurface Investigation

Alta's subsurface investigation consisted of excavating, logging, and sampling five (5} hollow-
stem auger borings and eleven (11) backhoe test pits. Details of the subsurface investigation
are presented in Table B. The approximate location of the exploratory excavation is shown on

the accompanying Plate 1 and the Geotechnical Logs are attached.

TABLE B
SURFACE INVESTIGATION DETAILS
Equipment Range of Sampling Methods Sample Locations
Depths
Hollow- Up to 51.5 1. Bulk 1. Bulk-Select Depths
stem auger | feet 2. Ring Samples 2. Rings-Every 2.5 feet or 5 Feet
3. SPT Samples 3. SPT-At Depths Below 20 Feet

ALTA CALIFORNIA GEOTECHNICAL, INC.



UNIFIED SOIL CLASSIFICATION SYSTEM

Major Divisions  |grf | Itr Description Major Divisions  fgrf| ltr
' Well-graded gravels or gravel sand Inorganic silts and very fine sands,
Gravel || @GW mixtures, little or no fines Silts ML | rock flour, silty or clayey fine sands
and And or clayey silts with slight plasticity
Gravelly | = - Poorly-graded gravels or gravel Clays // Inorganic clays of low to medium
Soils [ sand mixture, little or no fines LL<50 ¥ CL | plasticity, gravelly clays, sandy
- - Fine / clays, silty clays, lean clays
More GM Silty gravels, gravel-sand-silt — —
Coarse | than50% mixtures . Organic silts and organic silt-clays
i Grained OL{ of low plasticity
Grained | retained Clayey gravels, gravel-sand-clay .
eve GC | mixtures Soils Inorganic silts, micaceous or
Soils = MH | diatomaceous fine or silty soils,
- sw Well—gra}ded sands or gravelly More than . elastic silts
Sand sands, little or no fines 5% pastes|  Silts
M°g%°‘/?a” and : onNe.200|  Apg Inorganic clays of high plasticity,
retained on | Sandy .“.': sp Poorly-graded sands or gravelly sieve Clays VH] fat clays
No. 200 Soils [+ sands, little or no fines LL,<50
sieve -~ T . — Organic clays of medium to high
nonso M- sm| Silty sands, sand-silt mixtures OH plasticity
of coarse AK
fraction
it sc | Clayey sands, and-clay mixtures High')é C?Irganic p7 | Peat and other highly organic soils
sieve olls

BOUNDARY CLASSIFICATION: Soils possessing characteristics of two groups are designated by combinations of group symbols.

PARTICLE SIZE LIMITS

U.S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPEl@ GS
200 40 10 4 3/4" 3" 12"
Silts Sand Gravel
and Cobbles Boulders
Clays Fine I Medium Coarse Fine Coarse
RELATIVE DENSITY CONSISTENCY CLASSIFICATION HARDNESS
Sands and Gravels Blows/Foot (SPT) Silts and Clays Criteria Bedrack
Very Loose <4 Very Soft Thumb penetrates soil >1 in. Soft
Loose 4-10 Soft Thumb penetrates soil 1 in. Moderately Hard
Medium Dense 11-30 Firm Thumb penetrates soil 1/4 in. Hard
Pense 31-50 Stiff Readily indented with thumbnail Very Hard
Very Dense >50 Very Stiff Thumbnail will not indent soil
LABORATORY TESTS
Symbol Test
. SOIL MOISTURE .
DS Direct Shear SIZE PROPOR )NS
DSR Direct Shear Increasing Visual Moisture Content
CON (Remolded) Trace - <5%
Maist - Damp, but no visible free water
RV Resistance (R) Value _ P Some - 1510 25%
El Expansion Index wet - Visible free water
SE Sand Equivalent
AL Atterberg Limits
CHEM Chemical Analysis
HY Hydrometer Analysis N

KEY TO EXPLORA ORY BOR QG LOGE; L‘ /L\ALTA CALIFORNIA GEOTECHNICAL INC.
PLATE B




GEOTECHNICAL BORING LOG SHEET 1 OF 2

PROJECT NO. 1-0550 PROJECT NAME Brodiaea Ave
DATE STARTED 9/20/24 GROUND ELEV. 1584 BORING DESIG. B-1
DATE FINISHED 9/20/24 GW DEPTH {FT} LOGGED BY YH
DRILLER 2R Drilling Inc. DRIVE WT. 140 Ibs NOTE
TYPE OF DRILL RIG 8" Hollow Stem Auger DROP 30in
G N Welny | =
T~ w w o rE|BE, X o
FE | o ER 2 9 =3 Peb k2w
5o o |2 Q o} Qs GEOTECHNICAL DESCRIPTION nz|>z St £ 0
i 5 ® | £ Op 908|585 [o*"
—
SM TOPSQOIL SILTY SAND, fine grained, brown, dry, loose, with roots.
I I SM ALLUVIUM {Qal}: SILTY SAND, fine grained, brown, dry, medium
T T dense.
. - R 17 @2.5 ft. trace carbonates. 41 | 107 | 20
<1580
57 R | 20 HH ML | @50 ft SILT WITH SAND, light brown to gray, slightly moist, very | 9.1 | 95 | 32 | CON,
- - I stiff, seme carbonates. HY
<1575
107 R| 47 [0 SP | @10.0t SAND, fine grained, reddish brown, moist, dense, trace | 7.5 | 126 | 63
T roots.
<1570
15— v —
R |50 for 6. @15.0ft. very dense, some carbonates. 98 | 122 | 73
1565
20 T . . . —
R 33 @20.0 ft. light brown, slightly moist, dense, trace gravel. 34 (107 | 17
41560
25+ —
R 50 @25.0 ft. very dense, trace gravel. 7.7 | 108 | 38
71555
307 ©@30.0 ft. fine to medium grained, light gray, slight moist, dense, 120
- 43 3z some gravel.
41550
35+ —
2.1
_ 48 38
15457 R Continued;
SAMPLE TYPES: ¥ GROUNDWATER . ) .
[RI RING (DRIVE} SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
SPT {SPLIT SPOON) SAMPLE & JOINTING C: CONTACT
% BUL}E SAMPLE )m TUBE SAMPLE 2 BEDDING F: PAULT P.N. 1-0550 PLATE B-1
S:SHEAR RS: RUPTURE SURFACE




GEOTECHNICAL BORING LOG SHEET 2 OF 2

PROJECT NO. 1-0550 PROJECT NAME Brodiaca Ave
DATE STARTED 9/20/24 GROUND ELEV. 1584 BORING DESIG. B-1
DATE FINISHED 9/20/24 GW DEPTH {FT) LOGGED BY YH
DRILLER 2R Drilling Inc. DRIVE WT. 140 Ibs NOTE
TYPE OF DRILL RIG 8" Hollow Stem Auger DROP 30in
G N Welny | =
. w 7] o ER|s o
FEl oz B 2 | 9 38 = R IR
Lo - Eﬁ o o) gz GEOTECHNICAL DESCRIPTICN Oz |>Z a“%q:é: Ea
— T =
AR o3 |E8["E 1o F
SP Continued; 1.7
. 48| 53 ALLUVIUM (Qal): SAND, fine to medium grained, light gray, slightly
| I moist, very dense, scme gravel.
1540
45 . .
3 8 @45.0 ft. medium dense, trace gravel. 3.2
11535
50| .
| 1s| 51 [ 4.8
- TOTAL DEPTH: 51.6 FEET
NO CAVING OBSERVED
NO GROUNDWATER ENCOUNTERED
SAMPLE TYPES: ¥ GROUNDWATER _ ) _
[R] RING (DRIVE} SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
SPT {SPLIT SPOON) SAMPLE & JOINTING C: CONTACT
% Buui SAMPLE )E TUBE SAMPLE | o DLODING F:FAULT P.N. 1-0550 PLATE B-1
S: SHEAR RS: RUPTURE SURFACE




GEOTECHNICAL BORING LOG SHEET 1 OF 2

PROJECT NO. 1-0550 PROJECT NAME Brodiaea Ave
DATE STARTED 9/20/24 GROUND ELEV. 1581 BORING DESIG. B-2
DATE FINISHED 9/20/24 GW DEPTH {FT} LOGGED BY YH
DRILLER 2R Dirilling Inc. DRIVE WT. 140 Ibs NOTE
TYPE OF DRILL RIG 8" Hollow Stem Auger DROP 30in
G N Welny | =
T~ w w o rE|BE, X o
FE | o ER 2 9 =k 2 &U':gl—,g’;'-ul—
5o o |2 Q o} Qs GEOTECHNICAL DESCRIPTION nz|>z St £ 0
B s @ = 0 28 rw e o F
—
iy i’—’ SM TOPSQOIL SILTY SAND, fine grained, brown, dry, loose, with roots.
119907 SM ALLUVIUM (Qal}: SILTY SAND, fine grained, brown, dry, loose,
B B wiht roots.
| 1R g 16 | 105 | 7
57 R 26 @5.0 ft. light brown to gray, medium dense, trace carbonates. 118|106 8 MAX,
11585 El,
HY,
| | CHEM
10— . . . —
R 31 @10.0ft. reddish brown, slightly moist, dense. 76 | 108 | 39
<1580
157 R 150 for 3°1 SP | @75.0ft. SAND, fine grained, reddish brown, moist, very dense, | 9.5 | 128 | 87
11675 - trace carbonates.
20 T . . —
R 59 @20.0 ft. brown, slightly moist, seme carbonates, secme gravel, some | 3.8 | 121 | 28
115670 carbcnates.
25+ . ) .
R 76 @©@25.0 ft. light brown to light gray, trace gravel. 43 114 | 26
11565
30 . . ) .
. ©@30.0 ft. light gray, medium dense. 1.8
_ | S [1113,14] ¢,
1560 -
35+ R . .
. ©@35.0 ft. light brown, trace carbonates. 3.0
_ _| S [1211,18{.
1555 :
i i i Continued;
SAMPLE TYPES: ¥ GROUNDWATER . ) .
[RI RING (DRIVE} SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
SPT {SPLIT SPOON) SAMPLE & JOINTING C: CONTACT
% BULli SAMPLE }E TUBE SAMPLE 2 BEDDING F: PAULT P.N. 1-0550 PLATE B-2
S:SHEAR RS: RUPTURE SURFACE




GEOTECHNICAL BORING LOG

SHEET 2 OF 2

PROJECT NO. 1-0550 PROJECT NAME Brodiasa Ave
DATE STARTED 9/20/24 GROUND ELEV. 1591 BORING DESIG. B-2
DATE FINISHED 9/20/24 GW DEPTH {FT} LOGGED BY YH
DRILLER 2R Drilling Inc. DRIVE WT. 140 Ibs NOTE
TYPE OF DRILL RIG 8" Hollow Stem Auger DROP 30in
G N Wl | =
- wl oo o Y% o
ez Ry = | S 38 o8G5 ke W
Lo - %ﬁ o ) Qs GECTECHNICAL DESCRIPTICN 0z >z LT £ @
— T =
AR o3 |E8["E 1o F
SM Continued; 5.4
{1550 S | 8812 ¢ ALLUVIUM (Qal}: SILTY SAND, fine grained, reddish brown,
| I slightly moist, medium dense, trace carbonates.
45 . _ |
b @45.0 ft. reddish brown to brown. 7.3
i | 8 11,1517},
1545 !
501 A @50.0 ft. light gray to brown 153
1420l S 222728 [T ST light gray ' '

TOTAL DEPTH: 51.5 FEET
NO CAVING OBSERVED
NO GROUNDWATER ENCOUNTERED

SAMPLE TYPES:
[RI RING (DRIVE} SAMPLE
(8] SPT {SPLIT SPOON} SAMPLE

¥ GROUNDWATER

I SEEPAGE

J: JOINTING C: CONTACT
B: BEDDING F: FAULT

[B] BULK SAMPLE [T] TUBE SAMPLE

S: SHEAR R3: RUPTURE SURFACE

Alta California Geotechnical, Inc.

P.N. 1-0550 PLATE B-2




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0550 PROJECT NAME Brodiaea Ave
DATE STARTED 9/20/24 GROUND ELEV. 1601 BORING DESIG. B-3
DATE FINISHED 9/20/24 GW DEPTH {FT} LOGGED BY YH
DRILLER 2R Dirilling Inc. DRIVE WT. 140 Ibs NOTE
TYPE OF DRILL RIG 8" Hollow Stem Auger DROP 30in
G — Weoles| =
T .~ w w o rE|B5E, X o
c5 DB 5 | 2 32 2o |Sgrle U B
o =r o o g= GEOTECHNICAL DESCRIPTION ©z|>z I E B
o @ | " 5 . o8| 5 |oF
iy i’—’ SM TOPSQOIL SILTY SAND, fine grained, brown, dry, loose, with roots.
11600 SM ALLUVIUM {Qal}: SILTY SAND, fine grained, light brown, dry,
T T medium dense.
- 4R 16 @2.5 ft. slightly moist. 45 | 112 | 25 | MAX,
— El,
N N HY,
5| | CHEM
R 29 @>5.0 ft. dry. 1.8 |103| 8
1595
107 R 24 @10.0 ft. light brown to light gray, slightly moist, some carbonates. 138|100 19
<1580
157 =1 4 SP [ @75.07 SAND, fine qranad, reddish brown, most, dense, some | 64 | 117 | 41
11685 carbcnates.
20 T v —
R |50 for 8", @20.0 ft. orange brown, very dense. 106 | 123 | 83
1580 :
257 R| 53 |76 | 121 55
11575
TOTAL DEPTH 26.0 FEET
NO CAVING OBSERVED
NO GROUNDWATER ENCOUNTERED
SAMPLE TYPES: ¥ GROUNDWATER . ) .
[RI RING (DRIVE} SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
SPT {SPLIT SPOON) SAMPLE & JOINTING C: CONTACT
% BULli SAMPLE }E TUBE SAMPLE 2 BEDDING F: PAULT P.N. 1-0550 PLATE B-3
S:SHEAR RS: RUPTURE SURFACE




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0650 PROJECT NAME Brodiaea Ave
DATE STARTED 9/20/24 GROUND ELEV. 1584 BORING DESIG. B4
DATE FINISHED 9/20/24 GW DEPTH {FT} LOGGED BY YH
DRILLER 2R Dirilling Inc. DRIVE WT. 140 |bs NOTE
TYPE OF DRILL RIG 8" Hollow Stern Auger DROP 30in
G N Welny | =
T~ w w o rE|BE, X o
FE | o ER 2 9 =3 Peb k2w
Lo D |3z o 0 Qs GEOTECHNICAL DESCRIPTION 0z |»zZa £
) I 5
AR o3 |E8["E 1o F
iy i’—’ SM TOPSQOIL SILTY SAND, fine grained, brown, dry, loose, with roots.
I I SM ALLUVIUM {Qal}: SILTY SAND, fine grained, light brown, dry,
T T medium dense, with roots.
. - R 10 @2.5 ft. trace carbonates. 54 1107 | 26
1580
5 R| 18 @5.0 ft. slightly moist, some carbonates. 180 111 32
41575
10— i _
R 63 @10.0ft. reddish brown, very dense.
<1570
157 R 150 for 6 SP | @15.0ft. SAND, fine grained, light gray to light brown, moist, very | 13.8 | 115 | 83
T < dense.
1565
20— T . . . —
R 58 @20.0 ft. light gray, slightly moist. 33 (110 18
1560
25— . —
R 59 @25.0 ft. moist. 181 91 | 62
| TOTAL DEPTH 26.0 FEET
NO CAVING OBSERVED
NO GROUNDWATER ENCOUNTERED
SAMPLE TYPES: ¥ GROUNDWATER . : .
[RI RING (DRIVE} SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
SPT {SPLIT SPOON) SAMPLE & JOINTING C: CONTACT
% BULli SAMPLE }E TUBE SAMPLE 2 BEDDING F: PAULT P.N. 1-0550 PLATE B4
S: SHEAR  RS: RUPTURE SURFACE




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0550 PROJECT NAME Brodiaea Ave
DATE STARTED 9/20/24 GROUND ELEV. 1579 BORING DESIG. B-5
DATE FINISHED 9/20/24 GW DEPTH {FT} LOGGED BY YH
DRILLER 2R Dirilling Inc. DRIVE WT. 140 |bs NOTE
TYPE OF DRILL RIG 8" Hollow Sterm Auger DROP 30in
G N Wl | =
T .~ w w o rE|B5E, X o
gl oo lEE = 9 23 2 &U':gl—,g’;'-ul—
5o o |2 Q o} Qs GEOTECHNICAL DESCRIPTION nz|>=z St £ 0
B s @ = 0 9 g|E8"y ok
—
iy i’—’ SM TOPSQOIL SILTY SAND, fine grained, brown, dry, loose, with roots.
I I SM ALLUVIUM {Qal}: SILTY SAND, fine grained, brown, dry, medium
T T dense, with roots.
. - R 12 @2.5 ft. trace carbonates. 68 | 113 | 39
41575
5 R| 18 @>5.0 ft. slightly moist, some carbonates. 1486 102 20
41570
10— i _

R 55 @10.0ft. reddish brown, very dense. CON,
| HY
1565

157 R | 55 SP | @15.0ft. SAND, fine grained, orange brown to reddish brown, moist, | 9.8 | 122 | 74
f very dense.
1560
20 TR &5 1122|119 | 82
1555
257 R 33 ©@25.0 ft. light gray, slightly moist, dense, trace gravel. 142|110 22
| TOTAL DEPTH 26.0 FEET
NO CAVING OBSERVED
NO GROUNDWATER ENCOUNTERED
SAMPLE TYPES: ¥ GROUNDWATER . ] .
[RI RING (DRIVE} SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
SPT {SPLIT SPOON) SAMPLE & JOINTING C: CONTACT
% BUL}E SAMPLE }E TUBE SAMPLE 2 BEDDING F: PAULT P.N. 1-0550 PLATE B-5
S: SHEAR  RS: RUPTURE SURFACE




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0550 PROJECT NAME Brocdiaea Ave
DATE STARTED 9/20/24 GROUND ELEV. 1577 BORING DESIG. P-1
DATE FINISHED 9/20/24 GW DEPTH {FT} LOGGED BY YH
DRILLER 2R Drilling Inc. DRIVE WT. 140 Ibs NOTE
TYPE OF DRILL RIG 8" Hollow Stem Auger DROP 30in
> N Welny | =
Zxlz By 2|8 S8 SEIgELE g
A gfg o 5 oS GEOTECHNICAL DESCRIPTION b |2k =8
i 5 ® | £ Op 908|585 [o*"
-
3-3 i’—’ SM TOPSQOIL SILTY SAND, fine grained, brown, dry, loose, with roots.
] ] ) SM ALLUVIUM {Qal}: SILTY SAND, fine grained, brown, dry, medium
11575+ dense, with rocts.
N N @2.5 ft. trace carbonates.
57 ] TOTAL DEPTH 5.0 FEET
NQO CAVING OBSERVED
NO GROUNDWATER ENCOUNTERED
SAMPLE TYPES: ¥ GROUNDWATER i . .
[R] RING (DRIVE} SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
SPT {SPLIT SPOON) SAMPLE & JOINTING C: CONTACT
% BUL!E SAMPLE }E TUBE SAMPLE B:BEDDING F: FAULT P.N. 1-0550 PLATE B-6
S: SHEAR RS: RUPTURE SURFACE




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0550 PROJECT NAME Brodiaea Ave
DATE STARTED 9/20/24 GROUND ELEV. 1581 BORING DESIG. P-2
DATE FINISHED 9/20/24 GW DEPTH {FT} LOGGED BY YH
DRILLER 2R Drilling Inc. DRIVE WT. 140 Ibs NOTE
TYPE OF DRILL RIG 8" Hollow Stem Auger DROP 30in
G N Welny | =
T~ w w o rE|BE, X o
EE | & eE = 9 =k Peb k2w
i =r o o g= GEOTECHNICAL DESCRIPTION ©z|>z %éé: o
o o o E O Q S8 5 | oF
._’“ v i’—’ SM TOPSQOIL SILTY SAND, fine grained, brown, dry, loose, with roots.
715807 SM ALLUVIUM {Qal}: SILTY SAND, fine grained, brown, dry, medium
B B dense, with roots.
N N @2.5 ft. trace carbonates.
5 T . . —
@5.0 ft. slightly moist, some carbonates.
<1575
10— T
TOTAL DEPTH 10.0 FEET
NO CAVING OBSERVED
NO GROUNDWATER ENCOUNTERED
SAMPLE TYPES: ¥ GROUNDWATER . ) .
[RI RING (DRIVE} SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
SPT {SPLIT SPOON) SAMPLE & JOINTING C: CONTACT
% BUL}E SAMPLE }E TUBE SAMPLE 2 BEDDING F: PAULT P.N. 1-0550 PLATE B-7
S:SHEAR RS: RUPTURE SURFACE




Project No. 1-0550

Date Excavated September 19th, 2024

Logged by YH
Equipment Backhoe
TABLE I

LOG OF TEST PITS

Trench No. Depth (ft.) UscCs Description
T-1 0.0-3.0 ML Artificial Fill - Undocumented {afu): SANDY SILT,
brown, dry, soft, with roots.
3.0-13.0 ML Alluvium (Qal): SANDY SILT, brown, slightly moist,
firm.

SM @7.0 ft.: SILTY SAND, fine grained, light brownish
gray, slightly moist, medium dense, trace clay,
some carbonates.

@9.0ft.: some clay.
SP @11.0 ft.: SAND, fine grained, reddish brown,

slightly moist, medium dense, some carbonates.
@13.0 ft.: light brown gray.
TOTAL DEPTH: 13.0 FEET

NO GROUNDWATER ENCOUNTERED
CAVING @10.0 FEET



Trench No. Depth (ft.) UscCs

Description

T-2 0.0-4.0 SM
4.0-14.0 SM

ML

SP

Artificial Fill - Undocumented ({afu): SILTY SAND,
fine grained, reddish brown, dry, loose, with
roots.

Alluvium (Qal): SILTY SAND, fine grained, brown,
slightly moist, medium dense.

@6.0 ft. reddish brown lenses within brown silty
sand layer.

{@38.0 ft.: SANDY SILT, light gray, slightly moist,
firm, some carbonates.

@10.0 ft.: gray light brown.

{@12.0 ft.: SAND, fine grained, reddish brown,
slightly moist, medium dense, trace carbonates.

@14.0 ft.: light brown.
TOTAL DEPTH: 14.0 FEET

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED



Trench No. Depth (ft.) UscCs Description
T-3 0.0-3.0 SM Artificial Fill - Undocumented ({afu): SILTY SAND,
fine grained, dark brown to brown, dry, loose.
3.0-15.0 SM Alluvium (Qal): SILTY SAND, light brown, dry,
loose.

ML @5.0 ft.: SANDY SILT, light brown, slightly moist,
firm.

SM @ 7.0ft.: SILTY SAND, fine grained, light brownish
gray, slightly moist, medium dense, some
carbonates.

ML @9.0 ft.. SANDY SILT, light brownish gray, slightly
moist, firm, some carbonates.

SP @13.0 ft.: SAND, fine grained, reddish brown,

slightly moist, dense, some carbonates.

TOTAL DEPTH: 15.0 FEET
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED



Trench No. Depth (ft.)

Uscs

Description

T-4 0.0-4.0

4.0-14.0

Trench No. Depth (ft.)

SM

SM

ML

SP

USsCS

Artificial Fill - Undocumented (afu): SILTY SAND,
fine grained, brown, dry, loose.

Alluvium (Qal): SILTY SAND, fine grained, brown,
slightly moist, medium dense.

@6.0 ft.: SANDY SILT, light brownish gray, slightly
moist, firm, trace carbonates.

@8.0 ft.: some carbonates.

{@12.0 ft.: SAND, fine grained, reddish brown,
slightly moist, medium dense, some carbonates.

@14.0 ft.: dense.
TOTAL DEPTH: 14.0 FEET

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Description

T-5 0.0-3.0

3.0-15.0

SM

SM

5P

Artificial Fill - Undocumented ({afu): SILTY SAND,
fine grained, brown, dry, loose.

Alluvium (Qal): SILTY SAND, fine grained, brown,
slightly moist, medium dense.

{@5.0 ft.: trace carbonates,
@7.0 ft.: some carbonates.

@9.0 ft.: SAND, fine grained, reddish brown,
slightly moist, medium dense, some carbonates.

@11.0 ft.: brown to reddish brown.
{@13.0 ft.: reddish brown, dense.
TOTAL DEPTH: 15.0 FEET

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED



Trench No. Depth (ft.) USCS Description
T-6 0.0-14.0 SM Alluvium (Qal): SILTY SAND, fine grained, light
brownish gray, dry, loose, with roots.
ML @6.0 ft.: SANDY SILT, light gray, slightly moist,
firm, some carbonates.
SP @10.0 ft.: SAND, fine grained, reddish brown,
slightly moist, dense, some carbonates.
TOTAL DEPTH: 14.0 FEET
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
Trench No. Depth (ft.) USCS Description
T-7 0.0-15.0 SM Alluvium (Qal): SILTY SAND, fine grained, light
brown, slightly moist, medium dense, with roots.
@7.0 ft.. light gray, trace carbonates.
SP {@9.0 ft.: SAND, fine grained, reddish brown,

slightly moist, medium dense, some carbonates.
@11.0 ft.: dense.
TOTAL DEPTH: 15.0 FEET

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED



Trench No. Depth (ft.) USCS

Description

T-8 0.0-14.0 SM

5P

Trench No. Depth (ft.) UscCs

Alluvium (Qal): SILTY SAND, fine grained, light
brownish gray, dry, loose.

@4.0 ft.: slightly moist, medium dense.
{@38.0 ft.: trace carbonates,
{@10.0 ft.: some carbonates.

@12.0 ft.: SAND, fine grained, reddish brown,
slightly moist, medium dense.

@14.0 ft.: dense.
TOTAL DEPTH: 14.0 FEET

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Description

T-9 0.0-15.0 SM

5P

Alluvium (Qal): SILTY SAND, fine grained, light
brown, dry, loose.

{@3.0 ft.: slightly moist, medium dense.

@7.0 ft.. light gray, trace carbonates.

@9.0 ft.: light brown to gray, some carbonates.
@11.0 ft.: light brown, trace reddish brown lens.

@13.0 ft.: SAND, fine grained, reddish brown,
slightly moist, medium dense.

{@15.0 ft.: dense.
TOTAL DEPTH: 15.0 FEET

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED



Trench No. Depth (ft.) UscCs

Description

T-10 0.0-14.0 SM

SP

Trench No. Depth (ft.) USCS

Alluvium (Qal): SILTY SAND, fine grained, brown,
slightly moist, medium dense, with roots.

@4.0 ft.: light brown to brown.
@6.0 ft.: light brown.
{@38.0 ft.: light brown to gray, carbonates.

@10.0 ft.: SAND, fine grained, reddish brown,
slightly moist, dense, some carbonates.

@12.0 ft. dense.
TOTAL DEPTH: 14.0 FEET

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Description

T-11 0.0-15.0 SM

5P

Alluvium (Qal): SILTY SAND, fine grained, brown,
slightly moist, medium dense.

@5.0 ft.: light brown.

@11.0 ft.: SAND, fine grained, reddish brown,
slightly moist, dense, some carbonates.

@13.0 ft.: dense.
{@15.0 ft.: trace clay.
TOTAL DEPTH: 14.0 FEET

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED



APPENDIX C

Laboratory Testing

ALTA CALIFORNIA GEOTECHNICAL, INC.



Project Number 1-0550 Page C-1
October 14, 2024

LABORATORY TESTING

The following laboratory tests were performed on a representative sample in accordance with
the applicable latest standards or methods from the ASTM, California Building Code (CBC) and
California Department of Transportation.

Classification

Soils were classified with respect to the Unified Soil Classification System (USCS) in accordance

with ASTM D-2487 and D-2488.

Particle Size Analysis

Modified hydrometer testing was conducted to aid in classification of the soil. The results of

the particle size analysis are presented in Table C.

Maximum Density/Optimum Moisture

The maximum dry density and optimum moisture content of one representative bulk samples

were evaluated in accordance with ASTM D-1557. The results are summarized in Table C.

Expansion Index Tests

One (1) expansion index test was performed to evaluate the expansion potential of typical on-
site soil. Testing was carried out in general conformance with ASTM Test Method D-4829. The

results are presented in Table C.

Chemical Analyses

Chemical testing was performed on one select samples by Alta. The results of these tests

(sulfate content, resistivity, chloride content and pH) are presented on Table C.

ALTA CALIFORNIA GEOTECHNICAL, INC.



TABLE C
SUMMARY OF LABORATORY TEST DATA
P.N. 1-0550

OPTIMUM
BORING| DEPTH SOIL DESCRIPTION GROUP |MAXIMUM|MOISTURE| DIRECT |PLUS NO.4 SEIVE SAND SILT CLAY EXPANSION OTHER TESTS
(FEET) SYMBOL| DENSITY | CONTENT | SHEAR (plus 4.76mm) | {4.76mm-0.075mm) [(0.075mm-0.005mm)} (minus 0.005mm)| INDEX CONSOL REMARKS
(PCF) (%) (%) %) (%) (%) UBC 18-2
B-1 5 Silt with Sand (Qal) ML 0 28 52 20
" Sulf: 0.016% Chir: 105 ppm
B-2 5 Silty Sand (Qal) 5] 131.5 2.0 2 55 30 13 0 pH: 7.5, Resis: 5,721 Ohnt-cm
B-2 10 Silty Sand (Qal) 5] 0 43 43 14
" Sulf: 0.019% Chir: 145 ppm
B-3 25 Silty Sand (Qal) 5] 132.6 8.0 2 54 31 13 0 pH: 7.5, Resis: 4,914 Ohn-cm
B-4 10 Silty Sand (Qal) 5] 1 66 17 16
B-5 10 Silty Sand (Qal) 5] 1 40 37 22

Alta California Geotechnical, Inc.




APPENDIX D

Liquefaction and Dry Sand Settlement Analysis

ALTA CALIFORNIA GEOTECHNICAL, INC.



Project Number 1-0550 Page D-1
October 14, 2024

APPENDIX D

LIQUEFACTION AND DRY SAND SETTLEMENT ANALYSIS

A liquefaction and dry sand settlement analysis was performed for the site based on blow count
data for borings B-1 and B-2. Our analysis utilized the PGAwm, the predominant earthquake
magnitude assuming a 2% probability of exceedance in 50 years, and an assumed groundwater
level of 100-feet below the ground surface. The results of our liquefaction analysis are
presented on Plates 1 and 2, and the results of our dry sand settlement analysis are presented

on Plates 3 and 4.

ALTA CALIFORNIA GEOTECHNICAL, INC.



























Boring B-1

Qverburden Stress . N
D(efr:;:h Rd (ksf) c::;::t SPTTest D‘:‘llsai:lyv;r SEmC"E_::fe" MSF ;‘:“5'("‘::6 Shea(’of;'a'“ ";':r':::g(;:’)' ds (inch) s:glx::t
Total | Effective (%) N | Ce Cr [ Cs|[Cbh| Cn | N1(50) (%) {inch)
2.5 1.001 | 6.31 0.31 30 111136075 1.2 | 1.7 23 82.4 0.794 1.02 0.24 6.38 0,22 0.1 0.9
4.5 0.996 | 0.55 0,55 30 131138 G675 [12) 1 | 1.7 27 88.3 0.79 1.02 0.44 3.58 0.19 0 0.8
9.5 0.982 | 1.19 1.19 15 317136079 |1.2) 1 [1.33 53 100 0.778 1.02 0.92 0.76 011 0.1 0.8
14.5 0.965( 1.82 1.82 15 33(136( 086 1.2 1 (107 49 100 0.765 1.02 1.4 0.84 0.12 0.1 0.7
19.5 0.946 | 2.46 2.46 15 31| 136093121 (088 43 100 0.751 1.02 1.85 1.04 0.14 0.1 0.6
245 0926 3.1 31 15 32(136(095 | 1.2 1 (077 38 96.5 0.735 1.02 2.28 1.17 0.16 0.1 0.5
29.5 0.905 | 3.74 3.74 15 321136 097 1 1.2]| 1 |0.67 34 91.1 0,717 1.02 2.68 1.35 G.18 0.1 0.4
34.5 0.882 | 4.37 4.37 15 381136058 |1.2] 1| 0.6 36 94 0.699 1.02 3.06 1.1 0.16 0.1 0.3
39.5 |0.859| 5.01 5.01 15 5311369098 | 1.2 1 |0.54 46 100 0.681 1.02 3.41 0.7 0.13 0.1 0.2
44.5 0.835| 5.65 5.65 15 2811.36( 099 [1.2]| 1 (049 22 74.9 0.662 1.02 3.74 2.15 0.26 0.2 0.2
49.5 0.811 | 6.29 6.29 15 51136099 (L2] 1 (045 37 95 0.643 1.02 4.04 0.82 0.16 0.1 0
Legend
Rd Cepth Reduction Factor
N SPT Blow Count
Ce Energy Leve] Factor
Cr Rad Length Factor
Cs Sarmple Liner Correction
Cb Borehole Diameter Factor
Cn Depth Correction / Normalization Factor
N1{60} Corrected SPT Blow Counts
MSF Magnitude Scaling Factor
SF SF=CRR; s*MSF/CSR
LDI Lateral Displacement Index PLATE D—3

s

Settlement




Boring B-2

Overburden Stress N .
Dzef:;;h rd (ksf) czlr:;f_-:t SPTTes D:ilsai::[v;r Si"'c""j':':'ed MSF ."‘::::sss?::;) Shea(;jns)trai" L;':’r':::%::)' ds (inch) s:tr:les:;:t
Total | Effective (%) N | Ce Cr |[Cs|Ch| Cn | NL{(60) (%) (inch)
2.5 1.001| 0.31 0.31 30 6 (13610751120 1] t7 12 63.8 0.794 1.03 0.24 46.54 0.33 c.1 1.1
4.5 0.996 | 0.5% 0.55 30 171136 075 |1.2] 1 | 1.7 35 99.2 0.79 1.03 0.44 1.89 0.15 0.1 0.9
9.5 09827 1.16 1.16 30 2001136 079 1.2 1 (131 34 97.9 0.778 1.03 0.91 1.82 0.15 0.1 0.9
145 0965 1.8 1.8 15 322|136 086 f1.2( 1 [1.07 49 100 0.765 1.03 1.38 0.84 0,12 0.1 0.8
19.5 | 0.946 | 2.44 2.44 15 45 (136|093 | 1.2 1 {091 61 100 0.751 1.03 1.83 0.55 0.09 0.1 0.7
245 10926 3.07 3.07 15 49 (136095 |1.2] 1 |0.78 59 100 0.735 1.03 2.26 0.56 0.09 0.1 Q0.7
29.5 0.905( 3.71 3.71 15 27(136) 097 12| 1 (068 29 84.4 0.717 1.03 2.66 1.83 0.21 0.t 0.6
34.5 0.882 | 4.35 4.35 15 271136098 |1.2| 1 |0.59 26 79.7 0.699 1.03 3.04 2.08 0.23 0.1 6.5
395 | 0.859 | 4.99 4,99 15 2111361098 |1.2] 1 |0.52 17 67.2 0.681 1.03 34 3.94 0.21 0.2 0.3
44.5 0.835 | 5.62 5.62 15 3211.36] 099 (L2] 1 | 045 23 76.6 0.662 1.03 3.72 1.96 0.25 0.1 0.1
49.5 |0.811 | 626 6.26 i5 561136( 099 (1.2 1| 04 36 93.8 0.643 1.03 4,03 0.85 0.17 01 0
Legend

Rd Depth Reduction Factor

N SPT Blow Count

Ce Energy Level Factor

Cr Rod Length Factor

Cs Sampie Liner Correction

Cb Borehcle Diameter Factor

Cn Depth Correction / Normalization Factor

N1{60}  Corrected SPT Blow Counts

MSF Magnitude Scaling Factor

SF SF=CRR; ¢ *MSF/CSR

LDI Lateral Displacernent Index PLATE D-4

s

Settlement




APPENDIX E

Maintenance and Improvement Considerations

ALTA CALIFORNIA GEOTECHNICAL, INC.



Project Number 1-0550 Page E-1
October 14, 2024

MAINTENANCE AND IMPROVEMENT CONSIDERATIONS

General
Owners purchasing property must assume a certain degree of responsibility for improvements

and for maintaining conditions around their home. Of primary importance from a geotechnical

standpoint are maintaining drainage patterns and minimizing the soil moisture variation below

all improvements. Such design, construction and owner maintenance provisions may include:

>

>

Employing contractors for improvements who design and build in recognition of local
building codes and specific site soils conditions.

Establishing and maintaining positive drainage away from all foundations, walkways,
driveways, patios, and other improvements.

Avoiding the construction of planters adjacent to structural improvements.
Alternatively, planter sides/bottoms can be sealed with an impermeable membrane and
drained away from the improvements via subdrains into approved disposal areas.

Sealing and maintaining construction/control joints within concrete slabs and walkways
to reduce the potential for moisture infiltration into the subgrade soils.

Utilizing landscaping schemes with vegetation that requires minimal watering. Watering
should be done in a uniform manner, as equally as possible on all sides of the
foundation, keeping the soil "moist” but not allowing the soil to become saturated.

Maintaining positive drainage away from structures and providing roof gutters on all
structures with downspouts that are designed to carry roof runoff directly into area
drains or discharged well away from the foundation areas.

Avoiding the placement of trees closer to the proposed structures than a distance of
one-half the mature height of the tree.

Observation of the soil conditions around the perimeter of the structure during
extremely hot/dry or unusually wet weather conditions so that modifications can be
made in irrigation programs to maintain relatively uniform moisture conditions.

ALTA CALIFORNIA GEOTECHNICAL, INC.



Project Number 1-0550 Page E-2
October 14, 2024

Sulfates

Owners should be cautioned against the import and use of certain inorganic fertilizers, soil

amendments, and/or other soils from offsite sources in the absence of specific information

relating to their chemical composition. Some fertilizers have been known to leach sulfate

compounds into soils and increase the sulfate concentrations to potentially detrimental levels.

Site Drainage

>

The owners should be made aware of the potential problems that may develop when
drainage is altered through construction of hardscape improvements. Ponded water,
drainage over the slope face, leaking irrigation systems, overwatering, or other
conditions which could lead to ground saturation must be avoided.

No water should be allowed to flow over the slopes. No alteration of pad gradients
should be allowed that would prevent pad and roof runoff from being directed to
approved disposal areas.

Drainage patterns have been established at the time of the fine grading should be
maintained throughout the life of the structure. No alterations to these drainage
patterns should be made unless designed by qualified professionals in compliance with
local code requirements and site-specific soils conditions.

Slope Drainage

>

Residents should be made aware of the importance of maintaining and cleaning all
interceptor ditches, drainage terraces, down drains, and any other drainage devices,
which have been installed to promote slope stability.

Subsurface drainage pipe outlets may protrude through slope surfaces and/or wall
faces. These pipes, in conjunction with the graded features, are essential to slope and
wall stability and must be protected in-place. They should not be altered or damaged in
any way.

Planting and Irrigation of Slopes

>

>

Seeding and planting of the slopes should be planned to achieve, as rapidly as possible,
a well-established and deep-rooted vegetal cover requiring minimal watering.

It is the responsibility of the landscape architect to provide such plants initially and of
the residents to maintain such planting. Alteration of such a planting scheme is at the
resident's risk.

The resident is responsible for proper irrigation and for maintenance and repair of
properly installed irrigation systems. Leaks should be fixed immediately.
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» Sprinklers should be adjusted to provide maximum uniform coverage with a minimum of
water usage and overlap. Overwatering with consequent wasteful runoff and serious
ground saturation must be avoided.

» If automatic sprinkler systems are installed, their use must be adjusted to account for
seasonal and natural rainfall conditions.

Burrowing Animals

> Residents must undertake a program to eliminate burrowing animals. This must be an
ongoing program in order to promote slope stahility.

Owner Improvement

Owner improvements (pools, spas, patio slabs, retaining walls, planters, etc.) should be
designed to account for the terrain of the project, as well as expansive soil conditions and
chemical characteristics. Design considerations on any given lot may need to include provisions
for differential bearing materials, ascending/descending slope conditions, bedrock structure,
perched (irrigation) water, special geologic surcharge loading conditions, expansive soil

stresses, and long-term creep/settlement.

All owner improvements should be designed and constructed by qualified professionals utilizing
appropriate design methodologies, which account for the on-site soils and geologic conditions.

Each lot and proposed improvement should be evaluated on an individual basis.

Setback Zones

Manufactured slopes maybe subject to long-term settlement and creep that can manifest itself
in the form of both horizontal and vertical movement. These movements typically are
produced as a result of weathering, erosion, gravity forces, and other natural phenomenon. A
sethack adjacent to slopes is required by most building codes, including the California Building
Code. This zone is intended to locate and support the residential structures away from these
slopes and onto soils that are not subject to the potential adverse effects of these natural

phenomena.

The owner may wish to construct patios, walls, walkways, planters, swimming pools, spas, etc.

within this zone. Such facilities may be sensitive to settlement and creep and should not be
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constructed within the setback zone unless properly engineered. It is suggested that plans for
such improvements be designed by a professional engineer who is familiar with grading
ordinances and design and construction requirements. In addition, we recommend that the
designer and contractor familiarize themselves with the site specific geologic and geotechnical

conditions on the specific lot.
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ALTA CALIFORNIA GEOTECHNICAL, INC.
EARTHWORK SPECIFICATIONS

These specifications present the generally accepted standards and minimum earthwork

requirements for the development of the project. These specifications shall be the project

guidelines for earthwork except where specifically superseded in preliminary geology and soils

reports, grading plan review reports or by the prevailing grading codes or ordinances of the

controlling agency.

A. GENERAL
1. The Contractor shall be responsible for the satisfactory completion of al!

3.

earthwork in accordance with the project plans and specifications.

The project Geotechnical Engineer and Engineering Geologist, or their
representatives, shall provide observation and testing services, and Geotechnical
consultation for the duration of the project.

All clearing, grubbing, stripping and site preparation for the project shall be
accomplished by the Contractor to the satisfaction of the Geotechnical
Engineer/Engineering Geologist.

it is the Contractor’s responsibility to prepare the ground surface to receive fill to
the satisfaction of the Geotechnical Engineer and to place, spread, mix, moisture
condition, and compact the fill in accordance with the job specifications and as
required by the Geotechnical Engineer. The Contractor shal! also remove all
material considered by the Geotechnical Engineer to be unsuitable for use in the
construction of engineered fills.

The Contractor shall have suitable and sufficient equipment in operation to
handie the amount of fill being placed. When necessary, equipment will be shut
down temporarily in order to permit the proper preparation of fills.

B. PREPARATION OF FILL AREAS

1. Excessive vegetation and all deleterious material should be disposed of offsite as

required by the Geotechnical Engineer.

Existing fill, soil, alluvium or rock materials determined by the Geotechnical
Engineer as being unsuitable for placement in compacted fills shalf be removed
and hauled from the site. Where applicable, the Contractor may obtain the
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approval of the Soils Engineer and the controlling authorities for the project to
dispose of the above described materials, or a portion thereof, in designated
areas onsite.

After removal of the deleterious materials have been accomplished, earth
materials deemed unsuitable in their natural, in-place condition, shall be
removed as recommended by the Geotechnical Engineer/Engineering Geologist.

Upon achieving a suitable bottom for fill placement, the exposed removal
bottom shall be disced or bladed by the Contractor to the satisfaction of the
Geotechnical Engineer. The prepared ground surfaces shall then be brought to
the specified moisture content mixed as required, and compacted and tested as
specified. in localities where it is necessary to obtain the approval of the
controlling agency prior to placing fill, it will be the Contractor’s responsibility to
contact the proper authorities to visit the site.

Any underground structure such as cesspools, cisterns, mining shafts, tunnels,
septic tanks, wells, pipelines or other structures not located prior to grading are
to be removed or treated in a3 manner prescribed by the Geotechnical Engineer
and/or the controlling agency for the project.

C. ENGINEERED FILLS

1.

Any material imported or excavated on the property may be utilized as fill,
provided the material has been determined to be suitable by the Geotechnical
Engineer. Deleterious materials shall be removed from the fill as directed by the
Geotechnical Engineer.

Rock or rock fragments less than twelve inches in the largest dimension may be
utilized in the fill, provided they are not placed in concentrated pockets and the
distribution of the rocks is approved by the Geotechnical Engineer.

Rocks greater than twelve inches in the largest dimension shall be taken offsite,
or placed in accordance with the recommendations of the Geotechnical Engineer
in areas designated as suitable for rock disposal.

All materials to be used as fill, shall be tested in the laboratory by the
Geotechnical Engineer. Proposed import materials shall be approved by the
Geotechnical Engineer 48 hours prior to importation.

The fill materials shall be placed by the Contractor in lifts, that when compacted,
shall not exceed six inches. Each lift shall be spread evenly and shall be
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10.

11.

thoroughly mixed to achieve a near uniform moisture condition and a uniform
blend of materials.

All compaction shall be achieved at or above the optimum moisture content, as
determined by the applicable laboratory standard. The Contractor will be
notified if the fill materials are too wet or too dry to achieve the required
compaction standard.

When the moisture content of the fill material is below the limit specified by the
Geotechnical Engineer, water shall be added and the materials shall be blended
until a uniform moisture content, within specified limits, is achieved. When the
moisture content of the fill material is above the limits specified by the
Geotechnical Engineer, the fill materials shall be aerated by discing, blading,
mixed with dryer fill materials, or other satisfactory methods until the moisture
content is within the specified limits.

Each fill lift shall be compacted to the minimum project standards, in compliance
with the testing methods specified by the controlling governmental agency, and
in accordance with recommendations of the Geotechnical Engineer.

In the absence of specific recommendations by the Geotechnical Engineer to the

contrary, the compaction standard shall be the most recent version of ASTM:D
1557.

Where a slope receiving fill exceeds a ratio of five-horizontal to one-vertical, the
fill shall be keyed and benched through all unsuitable materials into sound
bedrock or firm material, in accordance with the recommendations and approval
of the Geotechnical Engineer.

Side hill fills shalf have a minimum key width of 15 feet into bedrock or firm
materials, unless otherwise specified in the soil report and approved by the
Geotechnical Engineer in the field.

Drainage terraces and subdrainage devices shall be constructed in compliance
with the ordinances of the controlling governmental agency and/or with the
recommendations of the Geotechnical Engineer and Engineering Geologist.

The Contractor shall be required to maintain the specified minimum relative
compaction out to the finish slope face of fill slopes, buttresses, and stabilization
fills as directed by the Geotechnical Engineer and/or the governing agency for
the project. This may be achieved by either overbuilding the slope and cutting
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12.

13,

back to the compacted core; by direct compaction of the slope face with suitable
equipment; or by any other procedure which produces the required result.

The fill portion of fill-over-cut slopes shall be properly keyed into rock or firm

material; and the fill area shall be stripped of all soil or unsuitable materials prior
to placing fill.

The design cut portion of the slope should be made first and evaluated for

suitability by the Engineering Geologist prior to placement of fill in the keyway
above the cut slope.

Pad areas in cut or natural ground shall be approved by the Geotechnical
Engineer. Finished surfaces of these pads may require scarification and
recompaction, or over excavation as determined by the Geotechnical Engineer.

D. CUTSLOPES

L

The Engineering Geologist shall observe all cut slopes and shail be notified by the
Contractor when cut slopes are to be started.

If, during the course of grading, unforeseen adverse or potentially adverse
geologic conditions are encountered, the Engineering Geologist and Soil Engineer
shall investigate, analyze and make recommendations to remediate these
problems. S ' c ' '

Non-erodible interceptor swales shall be placed at the top of cut slopes that face
the same direction as the superjacent, prevailing drainage.

Unless otherwise specified in specific geotechnical reports, no cut slopes shall be
excavated higher or steeper than that allowed by the ordinances of controlling
governmental agencies.

Drainage terraces shall be constructed in compliance with the ordinances of the
controlling governmental agencies, and/or in accordance with the
recommendations of the Geotechnical Engineer or Engineering Geologist.

E. GRADING CONTROL

1

Fill placement shall be observed and tested by the Geotechnical Engineer and/or
his representative during grading.

Field density tests shall be made by the Geotechnical Engineer and/or his
representative to evaluate the compaction and moisture compliance of each fill
lift. Density tests shall be conducted at intervals not to exceed two feet of fill
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F.

height. Where sheepsfoot rollers are used, the fili may be disturbed to a depth
of several inches. Density determinations shall be taken in the compacted

material below the disturbed surface at a depth determined by the Geotechnical
Engineer or his representative.

. Where tests indicate that the density of any layer of fill, or portion thereof, is

below the required relative compaction, or improper moisture content is in
evidence, that particular layer or portion thereof shall be reworked until the
required density and/or moisture content has been attained. Additional fills shall
not be placed over an area until the previous lift of fill has been tested and found
to meet the density and moisture requirements for the project and the previous
lift is approved by the Geotechnical Engineer.

. When grading activities are interrupted by heavy rains, fill operations shall not be

resumed until field observations and tests by the Geotechnical Engineer indicate
the moisture content and density of the fill are within the specified limits.

. During construction, the Contractor shall properly grade all surfaces to maintain

good drainage and prevent the ponding of water. The Contractor shall take
remedial action to control surface water and to prevent erosion of graded areas
until such time as a permanent drainage and erosion devices have been installed.

. Observation and testing by the Geotechnical Engineer and/or his representative

shall be conducted during filling and compacting operations in order that he will
be able to state in his opinion that all cut and filled areas are graded in
accordance with the approved specifications.

. Upon the completion of grading activities and after the Geotechnical Engineer

and Engineering Geologist have finished their observations of the work, final
reports shall be submitted. No further excavation or fill placement shall be
undertaken without prior notification of the Geotechnical Engineer and/or
Engineering Geologist.

FINISHED SLOPES

All finished cut and fill slopes shall be planted and irrigated and/or protected from
erosion in accordance with the project specifications, governing agencies, and/or as
recommended by a landscape architect.
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DETAIL FOR FILL SLOPE TOEING OUT ON FLAT A LUVIATED CANYON

PROPOSED FILL SLOPE
PRE-EXISTING SURFACE TO BE TOE OF SLOPE AS SHOWN
RESTORED WITH COMPACTED FILL

ON GRADING PLAN
EXISTING TOPOGRAPHY
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CONSIDERATIONS MATERIAL BOTTOM. SLOPE HE iHT, SITE COl JITIONS, AND/OR LOCAL
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REMOVAL ADJACENT TO EXISTING FILL

PROPOSED FINISH GRADE

PROPOSED ADDITIONAL
INTERIM GRADE ENGINEERED FILL

NGINEERED FILL

afe

«TIE-IN
BACKCUT *»%(TQ BE REMOVED)
ND REPLACED
—— afe —— 1 FILL)
(EXISITING ENGINEERED
FILL TO REMAIN IN PLACE) N

COMPETENT
MATERIAL
*INITIATE 1:1 TIE-IN BACKCUT TO **x AS PART OF TIE-IN FOR ADDITIONAL
INTERCEPT TOE OF INTERIM BACKCUT ENGINEERED FILL
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CANYON SUBDRAIN

PRE-EXISTING
TOPOGRAPHY
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TYPICAL BENCHING

. _ APPROVED COMPETENT
DURING FILL PLACEMENT MATERIAL

SEE DETAIL (PLATE G-4)
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CANYON SUBDRAIN DETAIL

6" MIN. OVERLAP

FILTER
FABRIC

6" MIN.

PERFORATED PIPE SURROUNDED WITH ROCK AND FILTER FABRIC

ROCK: MIN. VOLUME OF 9 CU.FT. PER LINEAR FT. OF 3/4 IN. MAX. ROCK
PIPE: 6 IN. ABS OR PVC PIPE WITH A MINIMUM OF 8 PERFORATIONS
(1/4-IN. DIA.) PER LINEAL FT. IN BOTTOM HALF OF PIPE
ASTM D2751, SDR 35, OR ASTM D3034 OR ASTM D1527,
SCHD. 40 ASTM D1785, SCHD. 40

FILTER FABRIC: MIRAFI 140 FILTER FABRIC OR APPROVED EQUIVALENT

NOTES:

1. FOR CONTINUOUS RUN IN EXCESS OF 500. FT USE 8 IN. DIA. PIPE

2. ENGINEERED FILL PLACED BELOW DRAINS SHALL BE COMPACTED
TO 93% OF THE LABORATORY MAXIMUM DRY DENSITY (ASTM:D1557)

M CE';::‘:?‘A;WORNIA GEOTECHNICAL, INC. P LAT E G_4
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OVEREXCAVATION CUT LOT

EXISTING
TOPOGRAPHY

OVEREXCAVATE AND REPLACE ?
WITH ENGINEERED FILL

APPROVED COMPETENT MATERIAL

CUT-FILL LOT (TRANSITION)

EXISTING
TOPOGRAPHY

OVEREXCAVATE AND RECOMPACT

APPROVED COMPETENT MATERIAL
UNSUITABLE MATERIAL TO BE

REMOVED AND REPLACED WITH
ENGINEERED FILL

*NOTE ALL BUILDING PADS SHALL BE OVER EXCAVATED TO A

MINIMUM OF J5 OF THE MAXIMUM DEPTH OF FILL BELOW THE
BUILDING PAD TO A MAXIMUM OF 17 FEET (SEE PLATE G~16)
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SIDE HILL SLOPE FILL DETAIL
(NATURAL SLOPES 5:1 OR STEEPER)

/
EXISTING <

COMPACTED FILL
TOPOGRAPHY /

MAINTAIN MIN. 15' HORIZ. WIDTH
FROM FACE OF SLOPE TO
BENCH/BACKCUT

PROPQSED
GRADE

TOE OF SLOPE ON
PROVIDE A 1:1 MINIMUM GRADING PLAN _
PROJECTION FROM DESIGN / -

TOE OF SLOPE TO TOE OF KEY

NATURAL SLOPE TO
BE RESTORED WITH
COMPACTED FILL

.. S E a}‘ =

. 4' MIN. BENCH
O OROOS ;
FORECU VIS S
ORE ) WIDTH VARIES
VARIES_ ; . - 3' MIN.
e R Zetd T
2' MIN. l__,1 5' M.lN.___| NOTES: 1. WHERE NATURAL SLOPE GRADIENT IS 5:1 OR LESS, SEE PLATE
' _ G-1. WHERE THE NATURAL SLOPE APPROACHES OR EXCEEDS
INTO APPROVED
COMPETENT oo THE DESIGN SLOPE RATIO, SPECIAL RECOMMENDATIONS WILL
MATERIAL MIN. KEY DIMENSION 15°X2'X3' FOR BE PROVIDED BY THE GEOTECHNICAL ENGINEER.
SLOPE HEIGHTS LESS THAN 30 FT.
SLOPES GREATER THAN 30 FT., KEY 2. THE NEED FOR AND PLACEMENT OF DRAINS WILL BE
WIDTH IS SLOPE HEIGHT DIVIDED BY 2. DETERMINED BY THE GEOTECHNICAL ENGINEER OR
' GEOLOGIST BASED UPON EXPQOSED FIELD CONDITIONS.
L L ALTA CALIFORNIA GEOTECHNICAL, INC.
PN ALTAa PLATE G-6
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FILL OVER CUT SLOPE DETAIL

SHORT-TOP
FILL SLOPE
PROPOSED
GRADE
EXISTING

TOPOGRAPHY .

CATCH s 4 e

POINT g bS

*DESIGN CUT SLOPE v

5

|=— ——— i

WIDTH MAY VARY

” 15' MIN.
APPROVED COMPETENT ’ . NEED AND LOCATION OF HEEL DRAIN TO BE
MATERIAL MIN. KEY DIMENSION 15'x2'’xa' FOR  DETERMINED BASED UPON FIELD CONDITIONS,
SLOPE HEIGHTS LESS THAN 30 FT. SEE DETAIL PLATE G-8

SLOPES GREATER THAN 30 FT., KEY
WIDTH IS SLOPE HEIGHT DIVIDED BY 2

*THE CUT PORTION OF THE SLOPE SHOULD BE EXCAVATED AND
EVALUATED BY THE ENGINEERING GEOLOGIST/GEOTECHNICAL
ENGINEER PRIOR TO CONSTRUCTING THE FILL SLOPE

/&L\/‘\ ALTA CALIFORNIA GEOTECHNICAL, INC.
VER. 1/18
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NOTE:

ALTERNATIVE NO. 2

STABILIZATION/BUTTRESS FILL BACKDRAIN

FILTER FABRIC
MIN. 6" OVERLAP

4" MIN,

1 !

FINISHED GRADE +

.

1. ASTM D2751, SDR 35, OR ASTM D3034 OR
ASTM D1527, SCHD. 40 ASTM D1785, SCHD. 40

2. 30LD PIPE OUTLETS TO BE PROVIDED EVERY 100 FT.
AND JOINED TO PERFORATED BACKDRAIN P{PE WITH
“L" OR "T"s. MIN. 2% GRADIENT.

ALTERNATIVE NO. 1

2" MIN.

2' MIN. KEY DEPTHJ

KL\/L\ ALTA CALIFORNIA GEOTECHNICAL, INC.
VER. 3/12

GRAVEL TRENCH TO BE FILLED WITH 3/4 IN. MAXIMUM

ROCK

THE NECESSITY FOR UPPER TIER BACKDRAINS SHALL BE
DETERMINED IN THE FIELD BY THE GEOTECHNICAL ENGINEER

OR GEOLOGIST. UPPER TIER OUTLETS SHOULD DRAIN INTO

PAVED TERRACE DRAINS.

ENGINEERED FILL PLACED BELOW DRAINS SHALL BE COMPACTED
TO 93% OF THE LABORATORY MAXIMUM DRY DENSITY (ASTM:D1557)

TYPICAL 2 FT. X 2 FT. 3/4 IN. MAX, ROCK FILLED TRENCH WITH

4 IN. DiIA. ABS OR PVC PIPE OR APPROVED SUBSTITUTE. PROVIDE
MINIMUM 8 PERFORATIONS (1/4-IN. DIA.) PER LINEAL FOOT IN
BOTTOM HALF OF PIPE. PIPE IS TO EXTEND FULL LENGTH OF
BUTTRESS OR STABILIZATION FILL WITH A MINIMUM GRADIENT OF
2% TO QUTLET PIPES.

15' MIN.

=11

OVEREXCAVATION - AS REQUIERD
[o] BY GEOTECHNICAL ENGINEER OR

GEOLOGIST (3' MIN)
[e] BACKCUT BENCHED AT CONTACT

2% —5] 4" NON- PERFORATED PIPE TO BE PLACED
AT LOTS LINES OR AS DESIGNATED BY THE
GEOTECHNICAL ENGINEER OR GEOLOGIST

TOE HEEL
T L
15' MIN. KEY WIDTH 3' MIN. KEY DEPTH

PLATE G-8
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STABILIZATION FILL
(UPSLOPE ALLUVIATED AREA)

PROVIDE BERM, PAVED SWALE,
AND/OR STORM DRAIN PER
CIVIL ENGINEER

CONSTRUCT STABILIZATION FILL
(MINIMUM KEY 15'x2'x3")

. PROPOSED
EXISTING GRADE

TOPOGRAPHY

UPPER DRAIN AT
; ALLUVIUM/BEDROCK
3 CONTACT. PROVIDE

- ‘{ T } OUTLETS BASED UPON
15' MIN_* RECOMMENDATIONS OF
e TSOTS APPROVED COMPETENT BENCH GEOTECHNICAL ENGINEER
.8 - MATEREAL OR GEOLOGIST
BACK DRAIN
PER DETAIL G-8
* FOR SLOPE HEIGHTS LESS THAN 30 FT.
SLOPES GREATER THAN 30 FT., KEY
WIDTH IS SLOPE HEIGHT DIVIDED BY 2
‘. L\, ALTA CALIFORNIA G H INC . —
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SELECTIVE GRADING DETAIL FOR STABILIZATION FILL
UNSTABLE MATERIAL EXPOSED IN PORTION OF CUT SLOPE

EXISTING
TOPOGRAPHY " PROPOSED
T NG L T e GRADE

THE NEED FOR AND DEPTH OF
OVEREXCAVATION TO BE DETERMINED
BY THE GEOTECHNICAL
ENGINEER/GEOLOGIST

APPROVED COMPETENT
MATERIAL

{F RECOMMENDED BY THE GEOTECHNICAL ENGINEER/GEQLQGIST
THE REMAINING CUT PORTION OF THE SLOPE MAY REQUIRE

REMOVAL AND REPLACEMENT WITH A KEYWAY (W2 ) AND COMPACTED
FILL (SEE PLATE G-8)

NOTES: 1. BACKDRAINS ARE NOT REQUIRED UNLESS SPECIFIED.

2. "W" SHALL BE EQUIPMENT WIDTH (15') FOR SLOPE HEIGHT LESS
THAN 25 FEET. FOR SLOPES GREATER THAN 25 FEET, "W" SHALL
BE DETERMINED BY THE PROJECT GEOTECHNICAL ENGINEER/GEQOLOGIST.
AT NO TIME SHALL "W" BE LESS THAN H/2.

O A GALIFORNIA HNICAL, INC.
/K(\/\ CEI;:" 3;:12 ORNIA GEOTEC ING PLATE G-10
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SKIN FILL SLOPE OVER NATURAL GROUND

EXISTING
TOPOGRAPHY

PROPOSED
GRADE

ESENEE

OSSO

1A

A
!
.
.
o
i

e %:4' MIN. BENCH HEIGHT
-~ ps0sese;

+ -~ D 15' MIN. TO BE MAINTAINED
_ ~ S FROM SLOPE FACE TO BACKCUT
f 2' MIN. Q| @M.
—~—— 15'MIN. —— NEED AND LOCATION OF HEEL DRAINS TO BE
o DETERMINED BASED UPON FIELD CONDITIONS

SLOPE HEIGHTS LESS THAN 30 FT.
SLOPES GREATER THAN 30 FT., KEY
WIDTH IS SLOPE HEIGHT DIVIDED BY 2
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DETAIL FOR MAXIMUM PARTICLE DIMENSION
PROPQSED
GR\ADE
ZONE 1 T
—————— ————— FILL SLOPE SURFACE
NE2 7Fr ST
20 ~_ ~.
—————————————— - ~ \
S
.
ZONE 3 >10 FT ~ ZONE 4~
\ \ — ——b—
M
.
\ e
PARTICLE MAX.
ZONE DEPTH DIMENSION PLACEMENT METHOD
STANDARD OR CON\éENTIONAL
IMPA
1 0-3 ft. <1.0 ft. i ﬂmggpggmmnoum
2 3-10 ft. <2.0 ft. (SEE PLATE G 13
cl KET
3 >10 ft. <8.0 ft. ROGK WINDROW ((Il'-?LL;gl‘sE o
INDIVIDUAL ROCK BURIED {PLATE G-15)
STANDARD OR CONVENTIONAL
{ZONTAL FEET !
4 F?Dl‘fz*ogﬁ Q:-OPE FACE <1.01t. %%?Eﬁ%%&!ggggggmmonm
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ROCK BLANKET DETAILS

LOOSE PILE 1
LOOSE, DUMPED ROCK, GRAVEL AND SAND MIXTURE REMOVE
FRAGMENTS LARGER THAT 2 FEET FOR ISOLATED BURIAL
(PLATE G-15) OR WINDROW (PLATE G~10}

APPROVED BOTTOM, OR TOP OF
PREVIOUSLY APPROVED BLANKET

FILL

COMPACT PILE 1 LOOSE PILE 2
. . : DUMP SUCCESSIVE PILES OF LOOSE ROCK, GRAVEL AND SAND
SPREAD LOOSE PILE FORWARD WITH HEAVY TRACKED DOZER (D-8 MIXTURE ON FORWARD ED%E OF PREVIOUSLY COMPACTED LIFT
OR LARGER). HEAVILY WATER, TRACK, AND APPLY ADDITIONAL SAND WITH TRUCKS AND/OR SCRAPERS, USE PREVIOUS {1+ To ACCESS
ANO GRAVEL AS NECESSARY TO FILL VOIDS AND CREATE A DENSE AND FURTLER COMPAGY PIE 1 ot PREVIQUS LIFT TO ACCES
MATRIX OF AOCK, COBBLES, GRAVEL ANO SAND (2 FOOT MAXIMUM
THICKNESS)

. LOOSE PILE 3
QgPHOVESDYBS;FT,ES\}EDHJ&ZEET DUMP SUCCESSIVE PILES OF LOOSE ROCK, GRAVEL AND SAND
FILE""O“ L MIXTURE ON FORWARD EDGE OF PREVIOUSLY COMPACTED LIFT

WiTH TRUCKS AND/OR SCRAPERS. USE PREVIOUS LIFT TO ACCESS
AND FURTHER COMPACT EXISTING BLANKET.

COMPACTED
PILES 1 AND 2

APPROVED BOTTOM, OR TOP OF
PREVIOUSLY APPROVED BLANKET
FILL

OBSERVATION TESTING AND APPROVAL PROCEDURES
OBSERVE EQUIPMENT. SCRAPERS AND TRUCKS SHOULD BE FULLY SUPPORTED ON BLANKET WITHOUT SIGNIFICANT YIELDING.
EXCAVATE TEST/OBSERVATION PITS TO CONFIRM EXISTENCE OF MIXTURE OF VARIOUS PARTICLE SIZES, WITHOUT SIGNIFICANT
VOIDS, AND FORMING A DENSE, COMPACTED FILL MATRIX. TEST BY ASTM D1556, D2922 AND/OR D3017 WHEN APPROPHRIATE.
RECORD LIMITS AND ELEVATION OF BLANKET. ALL FILL AND COMPACTION OPERATIONS TO BE CONDUGCTED UNDER THE
OBSERVATION OF THE GEOTECHNICAL ENGINEER. SUBSEQUENT LIFTS TO BE APPLIED ONLY AFTER OBSERVATION AND
CONFIRMATION OF SUITABILITY OF FILL AND RELEASE BY THE GEOTECHNICAL ENG!NEER. BLANKETS TO BE CONSTRUCTED IN
ACCORDANCE WITH PLATE G-12,

L AN, ALTA CALIFORNIA GEOTECHNICAL, INC. PLATE G_-| 3

VER. 3/12
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/&@\4\ ALTA CALIFORNIA GEOTEGHNIGAL, INC.
"VER, 3/12

PROPOSED ROCK WINDROW DETAIL

GRADE

\

~C +
SEE PLATE G-12 ™~ 10" PROPOSED SIL.OPE SURFACE
\ *
___________ ~ \

~—m— 15—
S . O\\ ~ \
s ] N S —
- J o WINDROW \\\
4 (TYPICAL) ~

NOTE: OVERSIZED MATERIAL SHOULD BE REMOVED FROM THE 15'

CLEAR ZONES WITH SPECIAL EQUIPMENT, SUCH AS A

ROCK RAKE, PRIOR TO PLACING THE NEXT FILL LIFT.

*VARIANCES TO THE ABOVE ROCK HOLD DOWN MAY BE GRANTED

SUBJECT TO APPROVAL BY THE OWNER, GEOTECHNICAL ENGINEER,
AND GOVERNING AGENCY

TYPICAL WINDROW DETAIL (END VIEW)

HORIZONTALLY PLACED GRANULAR SOIL FLOODED
COMPACTED FILL - TO FILL VOIDS

~— 15—

NOTE: COMPACTED FILL SHALL BE BROUGHT UP TO A HIGHER ELEVATION ALONG EACH
WINDROW SO GRANULAR SOIL CAN BE FLOODED IN A “TRENCH CONDITION".

PROFILE VIEW

R0 000000

PLATE G-14
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ISOLATED ROCK BURIAL DETAILS

L 4\ ALTA CALIFO
VER. 3/12

N e @) S R,
SR e M NANANANX
./. " a 2 2 ./.
\\/'\\ Al n (] SN
N /\ :1-\-' MRy el os i) s | et \//
EXISTING N N SN @) D TN
COMPACTED FILL '* . 5"‘5:?9'
A RN

EXCAVATE HOLE INTO EX{STING FILL PRISM, PLACE BOULDER (< 8 {ee! in maximum
dimension) INTO EXISTING COMPACTED FILL. SURROUND WITH SAND, GRAVEL,
COBBLES AND WATER HEAVILY. TRACK WiTH D8 OR LARGER EQUIPMENT UNTIL
RESULTING FILL FULLY SUPPCRTS EQUIPMENT. OBSERVE AND/OR TEST IN
ACCORDANCE WITH ASTM D1556, D2922 OR D3017. ROCKS LARGER THAN 8 FEET
SHALL BE FURTHER REDUCED IN SIZE BY SECONDARY BREAKING.

EXISTING
COMPACTED FILL

NN SN

RNIA GEOTECHNICAL, INC . P LATE G___" 5
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RELATIVE COMPACTION VS. DEPTH

PROPOSED

GRADE

*

50'=90%

W

v

CANYON WALL LAY BACK
DIFFERENTIAL FILL OVEREXCAVATION DETAILS

[~=—— BUILDING PAD—=|

A

H

ALTA CALIFORNIA GEOTECHNICAL, INC.

VER. 3/12

EXISTING
TOPOGRAPHY

\ APPROVED COMPETENT
MATERIAL

1.

ALTERNATIVE THE INCREASED COMPACTION STANDARDS IN NOTE 1

H/3®

#

2:1 LAYBACK OF
CANYON WALL®

ALL FILL PLACED BELOW 50 FEET OF FINISHED GRADE SHALL BE
COMPACTED TO A MINIMUM OF 93% RELATIVE COMPACTION.

CANYON WALLS WITHIN 50 FEET OF FINISHED GRADE SHALL BE
LAID BACK TO A SLOPE RATIO OF 2:1 OR FLATTER.

ALL BUILDING PADS SHALL BE OVER EXCAVATED TO A MINIMUM OF
1/3 OF THE MAXIMUM DEPTH OF FILL BELOW THE BUILDING PAD TO

A MAXIMUM OF 17 FEET.
IF THE 2:1 LAY BACK OF THE CANYON WALL IS IMPRACTICAL, THEN AS AN

SHOULD BE EXTENDED UP TO H/3 AND THE LAY BACK WILL NOT BE

REQUIRED. PLATE G—16

PATHI C\Users\Jinks\Desktop\Drafting\GRADING DETAILS\G-16.dwg



SETTLEMENT PLATE DETAIL

2'X2' X 1/4" STEEL PLATE
STANDARD 3/4" PIPE NIPPLE, WELDED

/ TOP AND UNDERSIDE OF PLATE.

3/4" DIA. X 5' LONG GALVANIZED PIPE,
G STANDARD PIPE THREADS TOP AND
BOTTOM. EXTENSIONS THREADED BOTH
\ENDS AND ADDED IN 5’ INCREMENTS.

3" DIA. SCHEDULE 40 PVC, ADD IN 5'
INCREMENTS, GLUE JOINTS.

CAF AND COVER

PER PLATE G-12A FINAL GRADE
T ] B/ MAINTAIN 5' HORIZONTAL CLEARANCE FOR HEAVY
' EQUIPMENT. HAND COMPACT IN 2' VERTICAL
— -—- INCREMENTS OR ALTERNATIVE SUITABLE TO
T v T AND ACCEPTED BY THE GEOTECHNICAL ENGINEER.
i
f <9 a5 HAND COMPACT INITIAL 5' (VERTICAL)
5 WITHIN 10' HORIZONTAL

PLACE AND HAND COMPACT INITIAL
2' OF FILL PRIOR TO ESTABLISHING
INITIAL READING

\ REMOVAL BOTTOM
PROVIDE 1-INCH OF SAND/GRAVEL BEDDING MINIMUM

NOTES:

1) LOCATIONS OF SETTLEMENT PLATES SHALL BE CLEARLY MARKED AND READILY
VISIBLE (RED FLAGGED) TO EQUIPMENT OPERATORS.

2) CONTRACTOR SHALL MAINTAIN 10’ HORIZONTAL CLEARANCE FOR HEAVY EQUIPMENT
WITHIN 5' (VERTICAL) OF PLATE BASE. FILL WITHIN CLEARANCE AREA SHALL BE HAND

COMPACTED TO PROJECT SPECIFICATIONS OR COMPACTED BY ALTERNATIVE APPROVED
BY THE GEOTECHNICAL ENGINEER.

3) AFTER 5' (VERTICAL) OF FILL IS IN PLACE, CONTRACTOR SHALL MAINTAIN 5' HORIZONTAL
EQUIPMENT CLEARANCE. FILL IN CLEARANCE AREA SHALL BE HAND COMPACTED (OR
APPROVED ALTERNATIVE) IN VERTICAL INCREMENTS NOT TO EXCEED 2 FEET.

4} IN THE EVENT OF DAMAGE TO SETTLEMENT PLATE OR EXTENSION RESULTING FROM
EQUIPMENT OPERATING WITHIN PRESCRIBED CLEARANCE AREA, CONTRACTOR SHALL
IMMEDIATELY NOTIFY GEOTECHNICAL ENGINEER AND SHALL BE RESPONSIBELE FOR
RESTORING THE SETTLEMENT PLATE AND EXTENSION RODS TO WORKING ORDER.

A(L\/L\ :En;;l:n;/::zuronnm GEOTECHNICAL, INC . PLATE G._'I 7
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SURFACE SETTLEMENT MONUMENT DETAIL

FINISH SURFACE / \
A=l | i I
~[TT1=T1 - | =1 1=
| A=
CONCRETE OR PLASTIC  |—]
SPRINKLER VAULT ‘

’!—&lll—llzl—- - T —T]
LI 2 ) .
R . R

3'3"L0NG#BHEBAROR’%','J. SRR

A B
IJVJ
)
C<7'
O
%

|

3/4" GALVANIZED PIPE

4" SCH. 40 PVC PIPE

]

(=]

APPROX. 6" EMBEDMENT
INTO COMPACTED FILL

/KL\/‘\ ALTA CALIFORNIA GEOTEGHNIGAL, ING . PLATE G_1 8

VER. 3/12
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VARIES LOT LENGTH (VARIES)

PAD ELEVATION AS
SHOWN ON PLAN

BUILDING SET-
BACK LINE

SLOPE VARIES

~7

| VARIES 3
PER PLAN

~ 7

——— 1% MINIMUM

VARIABLE UNDERCUT SLOPE & DEPTH
DEPENDING ON UTILITY DEPTH

TYPICAL STREET, PARKWAY AND PAD UNDERCUT

1.0" MIN BELOW NGO SCALE
LOWEST UTILITY
L 4 ALTA CALIFORNIA GEOTECHNICAL, INC .
AN /13 PLATE G-19
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Appendix 4: Historical Site Conditions

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

-36-



Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis
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Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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Appendix 8: Source Control

Polfutant Sources/Source Control Checklist
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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 stermwater pollutants apply te your site. Check each box that applies.

2. Rewview Column 2 and mcorporate all of the correspending applicable BMPs in your WQMP Exhibat.

3. Rewview Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs mn your WQMP. Use the

format shown in Table G.lon page 23 of this WQMP Template. Descrbe your specific BMPs in an accompanying narrative, and explain any

special conditions or situatiens 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 BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4a

Operational BMPs—Include in WQMP

Table and Narrative

A. On-site storm drain Locations of inlets. Mark all inlets with the words Maintain and periodically repaint or
inlets “Only Rain Down the Storm replace inlet markings.
Drain” or similar. Catch Basin - -
: Provide stormwater pollution
Markers may be available from the .. . .
. . prevention information to new site
Riverside County Flood Control owners, lessees, or operators
and Water Conservation District, ’ ’ P )
call 951.955.1200 to verify. See apphcable operational BMPs in
Fact Sheet 8C-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Qualitv Handbooks at
agreements: ‘““I'enant 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.”
(N | B. Interior floor drains O State that interior floor drains and Inspect and maintain drains to prevent
and elevator shaft sump elevator shaft sump pumps will be blockages and overflow.
pumps plumbed to sanmitary sewer.
C. Interior parkin tate that par arage lloor nspect and maintain drains to prevent
a Interior parking a s hat parking garage fl Insp d maintain drai P
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
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4a

Operational BMPs—Include in WQMP

Table and Narrative

a D1. Need for future
indoor & structural pest
control

Q

Note building design features that
discourage entry of pests.

Q

Provide Integrated Pest Management
information to owners, lessees, and
operators.

D2. Landscape/
Outdoor Pesticide Use

Show locations of native trees or
areas of shrubs and ground cover to
be undisturbed and retained.

Show self-retaining landscape
areas, if any.

Show stormwater treatment and
hydrograph modification
management BMPs. (See
instructions in Chapter 3, Step 5
and guidance in Chapter 5.)

State that final landscape plans will
accomplish all of the following.

Preserve existing native trees,
shrubs, and ground cover to the
maximum extent possible.

Design landscaping to minimize
irrigation and runoff, to promote
surface infiltration where
appropriate, and to mimmize the
use of fertihzers 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.

Consider using pest-resistant
plants, especially adjacent to
hardscape.

To insure successful estabhshment,
select plants appropriate to site
soils, slopes, chmate, sun, wind,
rain, land use, air movement,
ecological consistency, and plant
interactions.

Maintain landscaping using mimimum
or no pesticides.

See apphcable operational BMPs in
“What you should know

for.....Landscape and Gardemng” at
http:/ /reflood.org,/stormwater /Error!

Hyperlink reference not valid.

Provide IPM information to new
owners, lessees and operators.




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
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

E. Pools, spas, ponds,
decorative fountains,
and other water

Show location of water feature and
a sanitary sewer cleanout in an
accessible area within 10 feet.

If the Co-Permittee requires pools
to be plumbed to the sanitary
sewer, place a note on the plans

See apphcable operational BMPs in
“"Guidelines for Maintaiming Your
Swimrming 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:/ /reflood.org/stormwater /
Department of Environmental to local requirements.
Health Guidelines.)
0 F. Food service For restaurants, grocery stores, and Describe the location and features O See the brochure, “The Food Service

other food service operations, show
location (indoors or in a covered
area outdoors) of a floor sink or
other area for cleaning floor mats,
containers, and equipment.

On the drawing, show a note that
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.

of the designated cleaning area.

Describe the items to be cleaned in
this facility and how it has been
sized to insure that the largest
items can be accommodated.

Industry Best Management Practices for:
Restaurants, Grocery Stores,
Delicatessens and Bakenes™ at

http:/ /rcflood.org,/stormwater /

Provide this brochure to new site
owners, lessees, and operators.

G. Refuse areas

Show where site refuse and
recycled materials will be handled
and stored for pickup. See local
mumicipal requirements for sizes
and other details of refuse areas.

If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent run-
on and show locations of berms to
prevent runoff from the area.

Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewer.

State how site refuse will be
handled and provide supporting

detail to what is shown on plans.

State that signs will be posted on or
near dumpsters with the words “Do
not dump hazardous materials
here” or similar.

State how the following will be
implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles covered.
Prohibit/prevent dumping of liquid or
hazardous wastes. Post “‘no hazardous
materials” signs. Inspect and pick up
htter daily and clean up spills
immediately. Keep spill control
materials available on-site. See Fact
Sheet SC-34, “Waste Handling and
Disposal” in the CASQA Stormwater
Omalitv Handhooks 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
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4a

Operational BMPs—Include in WQMP

Table and Narrative

Q H. Industrial processes.

Q

Show process area.

Q

If industrial processes are to be
located on site, state: “All process
activities to be performed indoors.
No processes to drain to exterior or
to storm drain system."”

O See Fact Sheet SC-10, “Non-

Stormwater Discharges” in the

CASQA Stormwater Quality
Handhooks at.

See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Conmmercial
Facilities™ at

http:/ /reflood.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
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4a

Operational BMPs—Include in WQMP

Table and Narrative

Q I. Outdoor storage of

equipment or materials.

(See rows ] 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 hquids
shall be covered by a roof and /or
drain to the sanitary sewer system,
and be contained by berms, dikes,
hners, or vaults.

Storage of hazardous materials and
wastes must be in comphance 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 comphance with
the requirements of Hazardous
Materials Programs for:

* Hazardous Waste Generation

®* Hazardous Materials Release
Response and Inventory

= Cahforma Accidental Release
(CalARP)

= Aboveground Storage Tank

» Umniform Fire Code Article 80
Section 103(b) & (<) 1991

* Underground Storage Tank

Q

See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and 5C-33,
“Qutdoor Storage of Raw Materials
in the CASQA Stormwater Quahty
Handhooks 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
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 J. Vehicle and
Equipment Cleaning

Q

Show on drawings as appropriate:

(1) Commercial /industrial facihties
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 facihties
shall be designed such that no
runoff from the facihty is
discharged to the storm drain
system. Wastewater from the
facihty shall discharge to the
sanitary sewer, or 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
apphcable):

0O 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:/ /reflood.org/stormwater /

QCar 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
Potential Sources of
Runoff Pollutants

2

Permanent Controls—Show on

WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4a

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-contaimng
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 are no floor drains,
or (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.

0 State that no vehicle repair or
maintenance will be done outdoors,
or else describe the required
features of the outdoor work area.

O 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.

0 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 indirectly of
vehicle fluids, hazardous materials, or
rinsewater from parts cleamng 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
contaimng vehicle fluid, unless such
containers are in use or in an area of
secondary containment.

Refer to “Automotive Mantenance & Car
Care Best Management Practices for Auto
Body Shops, Auto Repair Shops, Car
Dealerships, Gas Stations and Fleet
Service Onerations”. Brochure can be
found a

Refer to Outdoor Cleaning Activities and
Professional Mobile Service Providers for
many of the Potential Sources of

Runoff Pollutants categeries 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
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4a

Operational BMPs—Include in WQMP

Table and Narrative

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 mimimum
slope necessary to prevent 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 mimimum of
ten feet in each direction from each
pump. [Alternative: The fueling
area must be covered and the
cover’s mimmum 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

fuehng area.

The property owner shall dry sweep
the fuehng area routinely.

See the Fact Sheet SD-30 , “Fueching
Areas” in the CASQA Stormwater
Omalitvy Handhooks at

¢ The fueling area shall be defined as the area 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
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4a

Operational BMPs—Include in WQMP

Table and Narrative

(W ] M. Loading Docks

Q

Show a preliminary design for the
loading dock area, including
roofing and drainage. Loading
docks shall be covered and /or
graded to mimimize 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 sanitary 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
(cowhng) at each bay that enclose
the end of the trailer.

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




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
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4a

Operational BMPs—Include in WQMP

Table and Narrative

Qa N. Fire Sprinkler Test O Provide a means to drain fire O 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
Handhooks at
0. Miscellaneous Drain U Boiler drain hnes shall be directly
or Wash Water or Other or indirectly connected to the
Sources sanitary sewer system and may not
0 Boiler drain hnes discharge to the storm drain
o g system.
d Condensate drain fines Condensate drain hines may
a Rooftop equipment discharge to landscaped areas if the
a Drainage sumps flow is small enough that runoff
] will not occur. Condensate drain
Q R_oof].ng, gutters, and O hnes may not discharge to the
tnm. storm drain system.
a Other sources Rooftop equipment with potential
to produce pollutants shall be
O roofed and /or have secondary
contaimment.
Any drainage sumps on-site shall
Q feature a sediment sump to reduce
the quantity of sediment in
pumped water.
O Avoid roofing, gutters, and trim

made of copper or other
unprotected metals that may leach
into runoff,

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 BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4a

Operational BMPs—Include in WQMP

Table and Narrative

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 contaiming any cleaning
agent or degreaser and discharge to
the sanitary sewer not to a storm drain.
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INSPECTION & MAINTENANCE NOTES

1. Following maintenance and/or inspection, it is recommended that the maintenance operator prepare a
maintenance/inspection reccrd. The record should include any maintenance activities performed, amount and
description of debris collected, and condition of the system and its various filter mechanisms.

2. The owner should keep maintenance/inspection record(s) for a minimum of five years from the date of
maintenance. These records should be made available to the governing municipality for inspection upon
request at any time.

3. Transportall debris, trash, organics, and sediments to approved facility for disposal in accordance with local and
state requirements.

4. Entry into chambers may require confined space training based on state and local regulaticns.
5. No fertilizer shall be used in the bicfiltration chamber.

6. Irrigation should be provided as recommended by manufacturer and/or landscape architect. Amount of
irrigation required is dependent on plant species. Some plants may not require irrigation after initial
establishment.

INSPECTION PROCESS

1. Prepare the inspection form by writing in the necessary information including project name, location, date &
time, unit number and other information (see inspection form).

2. Observe the inside of the system through the access covers. If minimal light is available and vision into the unit
is impaired, utilize a flashlight to see inside the system and all chambers.

3. Lockfor any out of the ordinary obstructions in the inflow pipe, pre-treatment chamber, biofiltration chamber,
discharge chamber or outflow pipe. Write down any observations on the inspection form.

4. Through cbservation and/or digital photographs, estimate the amount of trash, debris accumulated in the pre-
treatment chamber, Utilizing a tape measure or measuring stick, estimate the amount of sediment in this
chamber. Record this depth on the inspection form.

5. Through visual abservation, inspect the condition of the pre-filter cartridges. Lock for excessive build-up of
sediment on the cartridges, any build-up on the tops of the cartridges, or clogging of the holes. Record this
information on the inspection form. The pre-filter cartridges can be further inspected by removing the cartridge
tops and assessing the color of the BioMediaGREEN filter cubes (requires entry into pre-treatment chamber -
see notes previous notes regarding confined space entry). Record the color of the material. New material is a
light green color. As the media becomes clogged, it will turn darker in color, eventually becoming dark brown
or black. The closer to black the media is the higher percentage that the media is exhausted and in need of
replacement.






MAINTENANCE INDICATORS

Based upon the observations made during inspection, maintenance of the system may be required based on the
following indicators:

Missing or damaged internal components or cartridges.
Obstructions in the system or its inlet and/or outlet pipes.

Excessive accumulation of floatables in the pre-treatment chamber in which the length and width of the
chamber is fully impacted more than 18”.

Excessive accumulation of sediment in the pre-treatment chamber of more than 6” in depth.

Excessive accumulation of sediment on the BioMediaGREEN media housed within the pretreatment cartridges.
When media is more than 85% clogged, replacement is required. The darker the BioMediaGREEN, the more
clogged itisand in need of replacement

Excessive accumulation of sediment on the BioMediaGREEN media housed within the drain down filter
(California only - older models).

Overgrown vegetation.

MAINTENANCE SUMMARY & EQUIPMENT LIST

The time has come to maintain your MWL. All necessary pre-maintenance steps must be carried out before maintenance
occurs. Once traffic control has been set up per local and state regulations and access covers have been safely opened,
the maintenance process can begin. It should be noted that scme maintenance activities require confined space entry.
All confined space requirements must be strictly followed before entry into the system. In addition, the following is
recommended:

Prepare the maintenance form by writing in the necessary informaticn including project name, location, date &
time, unit number and other info (see maintenance form).

Set up all appropriate safety and maintenance equipment.
Ensure traffic control is set up and properly positioned.
Prepared pre-checks (OSHA, safety, confined space entry) are performed.

o A gas meter should be used to detect the presence of any hazardous gases prior to entering the system.
If hazardous gases are present, do not enter the vault. Following appropriate confined space
procedures, take steps such as utilizing a venting system to address the hazard. Once it is determined
to be safe, enter the system utilizing appropriate entry equipment such as a ladder and tripod with
harness.


















3. REPLANTYEGETATIOM

nce the media has been replaced, replant the
egetation and cover biofiltration chamber with
pproved muldh (if applicable). If the existing vegetation
i not being reused, and new wvegetation is being
dlanted, you will need to acquire new plant
sstablishment media that will be installed just below the
nulch layer at each plant location. (see plan drawingsfor
letails). Contact one of Contech’s Maintenance Team
nembers at https://www.conteches.com/maintenance
o order new plant establishment media.
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Appendix 10: Educational Materials

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

To Be Provided during Final! Engineering
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