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A Brief Introduction

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




OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for WJK Development Co by Blue
Engineering & Consulting, Inc. for the Cottonwood Apartments Development Project project.

This WQMP is intended to comply with the requirements of City of Moreno Valley for 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 WQMP will be maintained at the project site or project office in perpetuity. The
undersigned is authorized to certify and to approve implementation of this WQMP. The undersigned is aware that
implementation of this WQMP is enforceable under City of Moreno Valley Water Quality Ordinance (Municipal
Code 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."

2/4/25
0} S Signature Date
Grant Keene President
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 subseglUent arhend thereto.”

1-28-2025
U{c Lj Date
Angel Cesar President/CEQ
Preparer’s Printed Name Preparer’s Title/Position

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

PROJECT INFORMATION

Type of Project: Residential

Planning Area: Residential

Community Name: Cottonwood Village

Development Name: Cottonwood Apartments Development Project

PROJECT LOCATION
Latitude & Longitude (DMS): 33°55'31.83"N, 117°13'23.59"W
Project Watershed and Sub-Watershed: Middle Santa Ana River Watershed

Gross Acres: 9.3
APN(s): 479-140-022

Map Book and Page No.: 11/10

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Residential
Proposed or Potential SIC Code(s) N/A

Area of Impervious Project Footprint (SF) 403,539

Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 288,249

Does the project consist of offsite road improvements? Xy [N
Does the project propose to construct unpaved roads? |:| Y |Z| N
Is the project part of a larger common plan of development (phased project)? [y XN
EXISTING SITE CHARACTERISTICS

Total area of existing Impervious Surfaces within the Project limits Footprint (SF) 0

Is the project located within any MSHCP Criteria Cell? |:| Y |Z| N
If so, identify the Cell number: n/a

Are there any natural hydrologic features on the project site? |:| Y |Z| N
Is a Geotechnical Report attached? Xy [N
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) n/a

What is the Water Quality Design Storm Depth for the project? 0.66

Project Description
Tentative Tract No 34544 is a subdivision project of approximately 9.40 acres located along the north side of Cottonwood
Avenue, east of Perris Boulevard and west of Kitching Street in the City of Moreno Valley.

The site is a relatively flat grass area, drains towards the southeast into an existing catch basin connecting to an existing
96-inch public storm drain system in Cottonwood Avenue (Sunnymead Line “P”). The existing drainage along the north
property line flows north and south. Storm water runoff from the proposed development will maintain same existing
drainage pattern and will be collected by on-site drainage system and connect to underground system.

Due to the constrains of the site, drainage mitigation is split up into 5 different BMPs. Modular wetland systems (MWS)
with upstream storage will be used for each of the BMPs. Low flow to the MWS and high flow bypass through the manhole
to an existing 96” offsite storm drain line along Cottonwood Ave.




A.1 Maps and Site Plans

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

® Drainage Management Areas e Source Control BMPs
® Proposed Structural BMPs ¢ Buildings, Roof Lines, Downspouts
® Drainage Path ® Impervious Surfaces

® Drainage Infrastructure, Inlets, Overflows Standard Labeling

e BMP Locations (Lat/Long)

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

A.2 Identify Receiving Waters

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

Table A.1 Identification of Receiving Waters

Proximity
Receiving Designated to RARE
EPA Approved 303(d) List Impairments . .
Waters PP ] P Beneficial Uses Beneficial
Use
Kitching Street
Channel N/A N/A n/a
Perris  Valley .
. None REC1, REC2, WARM, WILD, RARE 0.5 miles
Storm Drain
san  Jacinto | AGR,GWR,REC1,REC2, WARM,WILD,RARE 1.5 miles
River Reach 3
Canyon Lake
(Railroad Disolved Oxygen, PH, Total Dissovled Solids, Amonia, AGR, GWR, ,MUN, REC1,REC2, n/a
Canyon Nurtrients WARM,WILD,COMM
Reservoir)
san - Jadinto | inum AGR,GWR, MUN,RARE,REC1,REC2 WARM,WILD | 9 miles
River Reach 1
Nutriets, Ammonia,microcystins,ddt,pH,Dissolved
Lake Elsinore Oxygen, Total Dissovled Solids, Organic REC1, REC2,COMM,WARM,WILD,RARE 18 miles
enrichment/Low dissolved oxygen, PCBs, toxicity
xangﬁscal None AGR,GWR,MUN,REC1,REC2, WARM,WILD,RARE 17 miles
Santa Ana Pathogens, Bifenthrin, copper, lead pyrethroid, AGR, GWR , REC1,REC2, WARM, WILD, 19 miles
River, reach 3 toxicity RARE,SPWN
santa - Ana | ium AGR,GWR,REC1,REC2, WARM,WILD,RARE,SPWN | 27 miles
River, reach 2
santa  Ana oo REC1,REC2, WARM, WILD n/a
River, reach 1




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

Table A.2 Other Applicable Permits

to public storm drain in Cottonwood Ave.

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

City of Moreno Valley Building and Grading Permits Riverside County FCD - Connection Permit | [X] Y LIN

If yes is answered to any of the questions above, the Co-Permittee may require proof of
approval/coverage from those agencies as applicable including documentation of any associated

requirements that may affect this Project-Specific WQMP.




Section B: Optimize Site Utilization (LID Principles)

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

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

Consideration of “highest and best use” of the discharge should also be considered. For example, Lake
Elsinore is evaporating faster than runoff from natural precipitation can recharge it. Requiring infiltration
of 85% of runoff events for projects tributary to Lake Elsinore would only exacerbate current water quality
problems associated with Pollutant concentration due to lake water evaporation. In cases where rainfall
events have low potential to recharge Lake Elsinore (i.e. no hydraulic connection between groundwater
to Lake Elsinore, or other factors), requiring infiltration of Urban Runoff from projects is
counterproductive to the overall watershed goals. Project proponents, in these cases, would be allowed
to discharge Urban Runoff, provided they used equally effective filtration-based BMPs.

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?Yes. The Site mimics the
existing topography by draining from Northwest to Southeast.

Did you identify and protect existing vegetation? If so, how? If not, why?No, trees do not exist on site. The
planting of new vegetation will occur throughout the site to enhance vegetation.

Did you identify and preserve natural infiltration capacity? If so, how? If not, why?Yes, compaction will be
limited to non-landscape areas.

Did you identify and minimize impervious area? If so, how? If not, why?Yes, the drive aisles, parking stalls,
and hardscape are set to City minimals to increase pervious area.

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why?Yes, water will be
directed to pervious areas.



Section C: Delineate

(DMA:s)

Drainage

Management

Areas

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

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)*? Area (Sq. Ft.) DMA Type
DMA-1 Mixed Surface 51,877 D
DMA-2 Mixed Surface 97,890 D
DMA-3 Mixed Surface 133,429 D
DMA-4 Mixed Surface 106,147 D
DMA-5 Mixed Surface 14,367 D

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

2If multi-surface provide back-up

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

DMA Name or ID

Area (Sq. Ft.)

Stabilization Type

Irrigation Type (if any)

N/A

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

Type ‘C’ DMAs that are draining to the Self-Retaining

-10 -

Self-Retaining Area Area

Area Storm

(square Depth Required Retention Depth
DMA Post-project feet) (inches) DMA Name [C] from Table C.4 =[(inches)
Name/ ID |surface type  [[A] (B] ID [C] [D]
N/A

[B] - [C]
[D] = [B] +




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

DMA Receiving Self-Retaining DMA

3 ki

T o Sl E S

€ s O 2 % Q 2 Area (square

= g 2 g ol IE § Product feet) Ratio

< = PR =

2 g3 8 [C1=[Ax[B] [DMA name/iD |[D] [c)/[D]
N/A

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

DMA Name or ID BMP Name or ID

DMA-1 Modular Wetland with upstream detention
DMA-2 Modular Wetland with upstream detention
DMA-3 Modular Wetland with upstream detention
DMA-4 Modular Wetland with upstream detention
DMA-5 Modular Wetland with upstream detention

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

-11-




Section D: Implement LID BMPs

D.1 Infiltration Applicability

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

If yes has been checked, Infiltration BMPs shall not be used for the site; proceed to section D.3

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 XIN

Infiltration Feasibility

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

Table D.1 Infiltration Feasibility

Does the project site... YES

NO

...have any DMAs with a seasonal high groundwater mark shallower than 10 feet?

If Yes, list affected DMAs:

...have any DMAs located within 100 feet of a water supply well?

If Yes, list affected DMAs:

...have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater
could have a negative impact?

If Yes, list affected DMAs:

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

If Yes, list affected DMAs: Entire
Site

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

If Yes, list affected DMAs:

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

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.

-12 -




D.2 Harvest and Use Assessment

Please check what applies:

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

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

[IThe 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
none 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: 2.65
Type of Landscaping (Conservation Design or Active Turf): Conservation design

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

Total Area of Impervious Surfaces: 6.62

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: 6.95

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)

6.95 ’ 2.65

-13 -



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: 276
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: 6.62

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

Enter your TUTIA factor: 108

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: 715

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)

715 ‘276

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: Projected Average Daily Use (gpd)

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: Insert Area (Acres)
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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-
4 in Chapter 2 to determine the minimum demand for non-potable uses per tributary
impervious acre.

Enter the factor from Table 2-4: Enter Value

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of gallons per day of non-potable use that would be required.

Minimum required use: Minimum use required (gpd)

Determine if harvesting stormwater runoff for other non-potable use is feasible for the project
by comparing the projected average daily use (Step 1) to the minimum required non-potable
use (Step 4).

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

Minimum use required (gpd) ‘ Projected Average Daily Use (gpd)

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 per Section 3.4.2 of the WQMP Guidance Document.

D.3 Bioretention and Biotreatment Assessment

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

Select one of the following:

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

[ 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.

-15-



D.4 Feasibility Assessment Summaries

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

Table D.2 LID Prioritization Summary Matrix

LID BMP Hierarchy No LID

DMA (Alternative
Name/ID 1. |Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment Compliance)
1 [ ] [ | [ ] B [ ]
2 [ ] [ | [ ] B [ ]
3 [ ] [ [ ] B [ ]
4 [ | [ | [ | [} [ |
5 [] L] [] X []

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.

N/A
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D.5 LID BMP Sizing

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

table below as needed.

Table D.3 DCV Calculations for LID BMPs

DMA Post- DMA
Area Project Effective DMA Areas x
DMA (square Surface Impervious Runoff | Runoff BMP1
Type/ID feet) Type Fraction, I Factor | Factor
[A] (B] [C] [A] x [C]
DMA- 1 51,877 Mixed 0.8 0.60 31,090
Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgmp | (cubic
(in) (cubic feet) feet)
D]X[E
31,090 0.66 1,710 1,728
[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document
[E] is obtained from Exhibit A in the WQMP Guidance Document
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6
DMA Post- DMA
Area Project Effective DMA Areas X
DMA (square | Surface Impervious Runoff | Runoff BMP2
Type/ID feet) Type Fraction, I Factor | Factor
(A] (B] [C] [A] x [C]
DMA-2 | 97,870 Mixed 0.8 0.60 58,653
Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vawme | (cubic
(in) (cubic feet) feet)
DIX[E
58,653 0.66 3226 3,259

-17 -




DMA Post- DMA
Area Project Effective DMA Areas x
DMA (square Surface Impervious Runoff | Runoff BMP3
Type/ID feet) Type Fraction, I Factor | Factor
[A] (B] [C] [A] x [C]
DMA-3 133,429 | Mixed 0.8 0.60 79963.5
Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwmp | (cubic
(in) (cubic feet) feet)
DI|x[E
Ar = 5[A] = [ = ]12[ e
79,963.5 0.66 4,398 4,437
DMA Post- DMA
Area Project Effective DMA Areas x
DMA (square Surface Impervious Runoff | Runoff BMP4
Type/ID feet) Type Fraction, I Factor | Factor
[A] (B] [C] [A] x [C]
DMA-4 106,147 | Mixed 0.8 0.60 63,614
Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgmp | (cubic
(in) (cubic feet) feet)
DI|x[E
Ar = 5[A] - [P = ]12[ e
63,614 0.66 3,499 3,554
DMA Post- DMA
Area Project Effective DMA Areas x
DMA (square Surface Impervious Runoff | Runoff BMP5
Type/ID feet) Type Fraction, I Factor | Factor
[A] (B] [C] [A] x [C]
DMA-5 14,367 Mixed 0.8 0.60 8,620
Proposed
Design Volume
Storm | Design Capture | on Plans
Depth | Volume, Vgwmp | (cubic
(in) (cubic feet) feet)
A= 3iA = i | m = 2
8,620 066 | 47 121 488
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Section E: Alternative Compliance (LID Waiver
Program)

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

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

- Or -

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

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

Table E.1 Potential Pollutants by Land Use Type

Priority Development | General Pollutant Categories
Project Categories andlor ;
Proiect F heck those |Bacterial Toxic Trash &l0il &
roject Features (check thoseSac Metals [Nutrients |Pesticides |Organic Sediments .
that apply) Indicators Compounds Debris [Grease
] Detached Residential = N = = N = P =
Development
[ Attached Residential = N P P N = P )
Development
] Commercial/lndustrial =6 = P P p©) P P =
Development
Automotive Repair @, 5)
| Shops N P N N P N P P
Restaurants
P N N N N N P P
O (>5,000 ft?)
Hillside Development
P N P P N P P P
0 (>5,000 ft2)
Parking Lots
(6) @ @ (4) (1)
O (55,000 ) P P P P P P P P
Retail Gasoline Outlets | N P N N P N P P
Project Priority Pollutant(s)
of Concern [ [ [ [ [ [ [ [
P = Potential

N = Not Potential

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

©) A potential Pollutant is land use involving animal waste

@ Specifically petroleum hydrocarbons

® Specifically solvents

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

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

Table E.2 Water Quality Credits

Qualifying Project Categories

Credit Percentage?

N/A

Total Credit Percentage?!

1Cannot Exceed 50%

20btain corresponding data from Table 3-8 in the WQMP Guidance Document

E.3 Sizing Criteria

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

Table E.3 Treatment Control BMP Sizing

DMA Post- DMA
Area Project Effective DMA Area X
DMA (square | Surface | Impervious | Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID | feet) Type Fraction, Is | Factor Factor
[A] [B] [C] [A] x [C]
N/A N/A N/A N/A N/A N/A
Minimum Proposed
Design Volume
Capture Total Storm | or Flow
Design | Volume or | Water on Plans
Storm | Design  Flow | Credit % | (cubic
Depth | Rate (cubic | Reduction feet or
(in) feet or cfs) cfs)
At = [D]x[E]
1Al =01 [ E | [F] = = | FIX ) | 0

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

[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E] obtained from Exhibit A in the WQMP
Guidance Document
[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above
[1] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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E.4 Treatment Control BMP Selection

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

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

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

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

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

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

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

F.1 Hydrologic Conditions of Concern (HCOC) Analysis

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

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

Does the project qualify for this HCOC Exemption? []Jy XN
If Yes, HCOC criteria do not apply.

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

e Riverside County Hydrology Manual

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

e Other methods acceptable to the Co-Permittee

Does the project qualify for this HCOC Exemption? []y XN

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

Appendix 7.
Table F.1 Hydrologic Conditions of Concern Summary
2 year — 24 hour
Pre-condition Post-condition % Difference
Time of INSERT VALUE INSERT VALUE INSERT VALUE
Concentration
Volume (Cubic Feet) INSERT VALUE INSERT VALUE INSERT VALUE

1Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin
are contributing to flow at the outlet.
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for example,
Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or naturally
erosion resistant feature) that will receive runoff from the project are engineered and regularly
maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely
affected; or are not identified on the Co-Permittees Hydromodification Susceptibility Maps.

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

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

Canyon Lake

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:

a.

b.

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

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

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

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

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

1.

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

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.

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.

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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Table G.1 Permanent and Operational Source Control Measures

Potential Sources of Runoff
pollutants

Permanent Structural Source
Control BMPs

Operational Source Control BMPs

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 Flood
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  Quality
Handbooks at
www.cabmphandbooks.com

Include the following in lease
agreements: “Tenant shall not
allow anyone to discharge
anything to storm drains or to
store or deposit materials so as to
create a potential discharge to
storm drains.”

Use

Landscape/Outdoor

Pesticide

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 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

Maintain  landscaping  using

minimum or no pesticides.

Provide IPM information to new
owners, lessees and operators.

See applicable operational BMPs
in “What you should know
for...Landscaping and Gardening”
at
http://reflood.org/stormwater/
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consistency, and plant
interactions.
Pools, spas, ponds, decorative | If the Co-Permittee requires | See applicable operational BMPs

fountains, and other water

features

pools to be plumbed to the
sanitary sewer, place a note on
the plans and state in the
narrative that this connection will
be made according to local
requirements.

in “Guidelines for Maintaining
Your Swimming Pool, Jacuzzi and
Garden Fountain” at
http://reflood.org/stormwater/

Refuse areas

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.

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 litter 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  Quality
Handbooks at

www.cabmphandbooks.com

Outdoor storage of equipment or
materials

Sth is prohibited on this site

Vehicle and Equipment Cleaning

State that it is prohibited on this
site

Vehicle/Equipment Repair and
Maintenance

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

Fire Sprinkler Test Water

Provide a means to drain fire
sprinkler test water to the
sanitary sewer.

See the note in Fact Sheet SC-41,
“Building and Grounds
Maintenance,” in the CASQA
Stormwater Quality Handbooks
at www.cabmphandbooks.com

Roofing, gutters, and trim;

condensate drain lines

Boiler drain lines shall be directly
or indirectly connected to the
sanitary sewer system and may
not discharge to the storm drain
system.

Considerate drain lines may
discharge to landscaped areas if
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the flow is small enough that
runoff will not occur. Condensate
drain lines may not discharge to
the storm drain system.

Rooftop equipment with
potential to produce pollutants
shall be roofed and/or have
secondary containment.

Any drainage sumps on-site shall
feature a sediment sump to
reduce the quantity of sediment
in pumped water.

Avoid roofing, gutters, and trim
made of copper or other
unprotected metals that may
leach into runoff.

Include controls for other sources
as specified by local reviewer.

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 wash
water containing any cleaning
agent or degreaser and discharge
to the sanitary sewer not to a
storm drain.
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Section H: Construction Plan Checklist

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

Table H.1 Construction Plan Cross-reference

BMP No. or BMP Identifier and Corresponding Plan Sheet(s) BMP Location (Lat/Long)

ID Description
1 Biofiltration for DMA-1 | WQMP Exhibit — Sheet 9 of 9 33°55'29.41"N, 117°13'22.10"W
2 Biofiltration for DMA-2 | WQMP Exhibit — Sheet 9 of 9 33°55'29.12"N, 117°13'19.82"W
3 Biofiltration for DMA-3 | WQMP Exhibit — Sheet 9 of 9 33°55'29.23"N, 117°13'01.23"W
4 Biofiltration for DMA-4 | WQMP Exhibit — Sheet 9 of 9 33°55'29.98"N, 117°13'95.01"W
5 Biofiltration for DMA-5 | WQMP Exhibit — Sheet 9 of 9 33°55'29.01"N, 117°13'65.56"W

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

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

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

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

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

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

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

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

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

Maintenance Mechanism: The owner will maintain the BMPS until an HOA is established.

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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GRADING NOTES

1.

2.
3.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

ALL GRADING SHALL CONFORM TO THE LATEST CALIFORNIA BUILDING CODE (CBC) CHAPTERS 17, 18, APPENDIX—J
AND ALL APPLICABLE SECTIONS.

A GRADING PERMIT SHALL BE OBTAINED PRIOR TO COMMENCEMENT OF ANY WORK ON THE SITE.

ISSUANCE OF A GRADING PERMIT DOES NOT ELIMINATE THE NEED FOR PERMITS FROM OTHER REGULATORY AGENCIES
WITH REGULATORY RESPONSIBILITIES FOR CONSTRUCTION ACTIVITIES ASSOCIATED WITH THE WORK AUTHORIZED IN THIS
PLAN.

ALL WORK UNDER THIS PERMIT SHALL BE LIMITED TO WORK WITHIN THE PROPERTY LINES. A SEPARATE
CONSTRUCTION. EXCAVATION OR ENCROACHMENT PERMIT FROM THE DEPARTMENT OF PUBLIC WORKS MAY BE
REQUIRED FOR ANY WORK WITHIN THE COUNTY RIGHT—OF—WAY.

APPROVAL OF THESE PLANS DOES NOT AUTHORIZE ANY WORK OR GRADING TO BE PERFORMED UNTIL THE EFFECTIVE
PROPERTY OWNER'S PERMISSION HAS BEEN OBTAINED AND VALID GRADING PERMIT HAS BEEN ISSUED.

THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE PURPOSE OF CONSTRUCTING
ONSITE OR OFFSITE IMPROVEMENTS. ISSUANCE OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL
OF DRIVEWAY LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR LAYOUT, ADA—RELATED REQUIREMENTS,
BUILDING LOCATIONS OR FOUNDATIONS, WALLS, CURBING, OFFSITE DRAINAGE FACILITIES OR OTHER ITEMS NOT
RELATED DIRECTLY TO THE BASIC GRADING OPERATION. ONSITE IMPROVEMENTS SHALL BE CONSTRUCTED IN
ACCORDANCE TO THE APPROVED BUILDING PERMIT PLANS. OFFSITE IMPROVEMENTS SHALL BE CONSTRUCTED IN
ACCORDANCE TO PLANS APPROVED FOR THIS PURPOSE BY THE PUBLIC WORKS DEPARTMENT.

MAXIMUM CUT AND FILL SLOPE = 2:1 (HORIZONTAL TO VERTICAL) AND MAXIMUM VERTICAL HEIGHT = 30 FEET,
UNLESS AN APPROVED GEOTECHNICAL REPORT CAN JUSTIFY A STEEPER AND TALLER SLOPE.

NO FILL SHALL BE PLACED ON EXISTING GROUND UNTIL THE GROUND HAS BEEN CLEARED OF WEEDS, DEBRIS,
TOPSOIL AND OTHER DELETERIOUS MATERIAL.

FILL SLOPES SHALL NOT HAVE LESS THAN 90% RELATIVE COMPACTION, OR AS RECOMMENDED ON THE APPROVED
GEOTECHNICAL REPORT.

IT IS THE GRADING CONTRACTOR’S RESPONSIBILITY TO ENSURE THAT ADEQUATE COMPACTION HAS BEEN ATTAINED ON
THE ENTIRE GRADING SITE, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILL SLOPES.

UNLESS OTHERWISE RECOMMENDED IN AN APPROVED GEOTECHNICAL REPORT, OVER—EXCAVATION SHALL BE AT LEAST
24 INCHES MINIMUM BELOW THE BOTTOM OF FOOTINGS OR TO COMPETENT NATIVE SOIL OR BEDROCK MATERIALS,
WHICHEVER IS DEEPER, AS APPROVED BY THE PROJECTS GEOTECHNICAL ENGINEER OR GEOLOGIST.

EARTHWORK VOLUMES:

CUT: 805 (CY), FILL: 14,893 (CY)

EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, AND SAN BERNARDINO COUNTY IS NOT
RESPONSIBLE FOR THEIR ACCURACY.

385 N. ARROWHEAD AVENUE, FIRST FLOOR, SAN BERNARDINO, CA 92415 | PHONE:909.387.8311 FAX:909.387.3223
LAND USE SERVICES DEPARTMENT LAND DEVELOPMENT

A COPY OF THE GRADING PERMIT AND APPROVED GRADING PLANS MUST BE IN THE POSSESSION OF A RESPONSIBLE
PERSON AND AVAILABLE AT THE SITE AT ALL TIMES.

ANY ONSITE RETAINING WALLS SHOWN ON THE GRADING PLANS THAT ARE OVER 4 IN HEIGHT, MEASURED FROM TOP
OF WALL TO BOTTOM OF FOOTING, ARE FOR REFERENCE ONLY. RETAINING WALLS OVER 4 IN HEIGHT ARE NOT
CHECKED, PERMITTED, OR INSPECTED PER THE GRADING PERMIT. A SEPARATE RETAINING WALL PERMIT IS REQUIRED
FOR ALL RETAINING WALLS OVER 4'IN HEIGHT.

ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS PROJECT ARE TO BE PROTECTED IN
PLACE. IF GRADING OPERATIONS DAMAGE OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR AND/OR
DEVELOPER IS RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO THE SATISFACTION OF THE AFFECTED
PROPERTY OWNER(S).

FOR SITES WITH PROTECTED SPECIES OR TREES, THE PROPOSED GRADING MAY BE SUBJECT TO A SEPARATE PERMIT.
ADEQUATE FIRE ACCESS AROUND BUILDINGS (INCLUDING GARAGES) SHOULD BE PROVIDED AS APPROVED BY

COUNTY FIRE.

EXISTING DRAINAGE COURSES SHALL NOT BE OBSTRUCTED, ALTERED, OR DIVERTED WITHOUT PRIOR APPROVAL FROM
THE COUNTY OF SAN BERNARDINO, LAND DEVELOPMENT DIVISION. A STREAMBED ALTERATION AGREEMENT MAY ALSO
BE REQUIRED FROM THE CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE.

DRAINAGE EASEMENTS SHALL NOT BE OBSTRUCTED, ALTERED OR DIVERTED WITHOUT PRIOR APPROVAL OF THE
COUNTY OF SAN BERNARDINO, LAND DEVELOPMENT DIVISION.

SETBACKS AND BUILDING LOCATIONS SHOWN ON THIS PLAN ARE FOR REFERENCE ONLY AND MUST BE REVIEWED
AND APPROVED UNDER A SEPARATE BUILDING PERMIT.

UTILITY AND SEPTIC IMPROVEMENTS SHOWN ON THIS PLAN ARE FOR REFERENCE ONLY AND MUST BE REVIEWED AND
APPROVED UNDER A SEPARATE BUILDING PERMIT.

ON PROJECTS DISTURBING ONE ACRES OR MORE, THE FOLLOWING NOTE MUST BE ADDED: A NOTICE OF INTENT(NOI)
HAS BEEN, OR WILL BE FILED WITH THE STATE WATER RESOURCES CONTROL BOARD (SWRCB) AND A STORM WATER
POLLUTION PREVENTION PLAN (SWPPP) HAS BEEN OR WILL BE PREPARED IN ACCORDANCE WITH THE REQUIREMENTS
OF CALIFORNIA GENERAL PERMIT FOR STORM WATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITY (PERMIT
NO. CAS000002) FOR ALL OPERATIONS ASSOCIATED WITH THESE PLANS. THE PERMITTEE SHALL KEEP A COPY OF
THE SWPPP ON’ SITE AND AVAILABLE FOR REVIEW BY COUNTY.

IN CONJUNCTION WITH THE CALIFORNIA GENERAL PERMIT FOR PROPOSED DISTURBANCE OVER ONE ACRE, AN ACTIVE
WASTEWATER DISCHARGE ID # (WDID) MUST BE INCLUDED ON THE FINAL GRADING PLAN.

FOR ENGINEERED GRADING, A FINAL GRADING CERTIFICATION WILL BE COLLECTED BY THE BUILDING INSPECTOR AT
THE FINAL BUILDING INSPECTION OR PRIOR A GRADING FINAL STATUS ON THE PERMIT. THE FINAL GRADING
CERTIFICATION IS TO BE COMPLETED BY THE ENGINEER OF RECORD ON THE APPROVED GRADING PLANS.

ALL FLOOD ZONE REQUIREMENTS MUST BE REFLECTED OR ACCOUNTED FOR ON THE GRADING PLANS. ELEVATIONS
OR CONSTRUCTION NOTES MUST BE INCLUDED IN THE PLANS TO ENSURE COMPLIANCE WITH ALL APPLICABLE FIRST
FLOOR ELEVATION REQUIREMENTS PER FEMA AND SAN BERNARDINO COUNTY DEVELOPMENT CODE GUIDELINES.

FOR NONRESIDENTIAL PROJECTS, PROVIDE FOLLOWING NOTE ON PLANS:

CALIFORNIA GREEN BUILDING STANDARDS CODE

5.408.3 EXCAVATED SOIL AND LAND CLEARING DEBRIS.

100 PERCENT OF TREES, STUMPS, ROCKS AND ASSOCIATED VEGETATION AND SOILS RESULTING PRIMARILY FROM
LAND CLEARING SHALL BE REUSED OR RECYCLED. FOR A PHASED PROJECT, SUCH MATERIAL MAY BE STOCKPILED
ON SITE UNTIL THE STORAGE SITE IS DEVELOPED.

EXCEPTION: REUSE, EITHER ON—OR OFF—SITE, OF VEGETATION OR SOIL CONTAMINATED BY DISEASE OR PEST
INFESTATION.

SITE UNTIL BELOW AGENCY IS NOTIFIED
OF INTENTION TO GRADE OR EXCAVATE.

NO WORK SHALL BE DONE ON THIS

311 or
1-800—422—-4133
2 Working Days Before You Dig

WWW.CALL811.COM
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SURVEY DATE: 04-3-14
04—4—14

04—24—14

LEGEND DESCRIPTION
9.39 ACRES M/L IN LOT 6 BLK 73 MB 011 / 011
SB BEAR VALLEY AND ALESSANDRO DEVELOPMENT CO.

FLOOD HAZARD

THE SUBJECT TRACT OUTSIDE THE 500 YEAR ZONE X
FLOOD PLAIN. FLOOD INSURANCE PANEL NO. 065074
0025a. THE SUBJECT TRACT IS WITHIN THE
SUNNYMEAD MASTER DRAINAGE PLAN AND SERVED BY
LINE "S-2"

THOMAS BROTHERS GUIDE
PAGE 717 G—4, 2005 EDITION

LAND USE AND ZONING

CURRENT GENERAL PLAN R20
CURRENT ZONING MAP R20
EXISTING LAND USE VACANT
PROPOSED LAND USE CONDOMINIUM
PROPOSED GENERAL PLAN COMU
PROPOSED ZONING MAP CcoOMuU

FEMA FLOOD ZONE

PROJECT SITE IS LOCATED IN ZONE X (AREAS
DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL
CHANCE FLOOD PLAIN) PER FLOOD INSURANCE RATE
MAP NO. 06065C0761G

AREA AND DENSITY

GROSS ACREAGE 9.398 ACRES
NET ACREAGE 9.264 ACRES
TOTAL NO. OF UNITS CREATED 184
DENSITY 19.86 DU/AC
PARKING
REQUIRED:
1 BDRM: 80 D.U. X 1.5 SPA. = 120 SPA.
2 BDRM: 104 D.U. X 2 SPA. = 208 SPA.
TOTAL: 328 SPA.
PROVIDED: 334 SPA.
TYPE REQUIRED PROVIDED
CARPORTS: 184 SPA. 190 SPA.
OPEN SPACES: 144 SPA. 144 SPA.
HANDICAP SPACES:
CARPORTS:193X27% 4 SPA. 4 SPA.
OPEN SPACES:
ASSIGNED: 104X27% 3 SPA. 3 SPA.
GUEST: 40X57% 2 SPA. 2 SPA.
EVC STATIONS
TOTAL EVC ACTIVE SPA. REQUIRED: 18 SPA.
TOTAL EVC READY SPA. REQUIRED: 86 SPA.

TOTAL EVC CAPABLE SPA. REQUIRED: 34 SPA.
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OVERHEAD WIRE TO . ' /3 FS . FS e . ‘
BE REMOVED & g - o \ | i
UNDERGROUNDED % B o~ T o S e, [ | o
APN 0479—140 owl — ] 1586.78 TC J|—\1586.08 N [ \' e R =
~140-017" | . N XISTING
. 1586.28 FS — ——
HOME TO REMAN | I = ! ‘ . | ROUND
é S | : | I [ l ] . PROPOSED
. - — SURFACE
g 5 SB 1586.68 1586.14
) & a— _— —_
NO WORK SHALL BE DONE_ON-THIS . . 5 = |.
OF NTENTION T0' GRADE OR EXCAVATE 0 R 1% :
‘ / L 1585.01
ING: R5 é (@586.57 1586.05 /) 1585.01
| FS FS | FS
SINGLE FAMILY HOME /I ] SECTION B-—B
. ] 1 v 1584.38
o n | / : SCALE 1" = 20’
g H N¢ | i FS
g | = S 15855 L
% o N - | | PAD Y Flil“\ — :
PN 0479-140-016 ' B 26 | 5 : ) _.
¢ : 1585.85 1585.07 [
| 1586.5 | RIVE AISLE |, FS FS ™ =
CALL g | . H | h Na
311 or [ N N N "SSP R IR R E B R R U | . B N NN -ﬁ---- [ B N N B B B BN B B .
1—800—422—4133
2 Working Days Before You Dig A LINE — SEE SHEET 4
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REVIEW BY CITY STAFF BENCHMARK BASIS OF BEARING SUITE 440
RECORD’S SEAL RANGHO CITY OF MORENO VALLEY

THE BEARING OF N

89°33°40" W FOR THE
CENTERLINE OF DRACEA
AVENUE AS SHOWN ON

TRACT NO. 7755—=1 FILED
IN BOOK 96 PAGES 15—17

OF RIVERSIDE COUNTY
RECORDS; WAS USED AS

THE BASIS OF BEARINGS
FOR THIS SURVEY.

MARK

DATE

INITIAL

DESCRIPTION

REC.

APPR/DATE

ACCEPTED BY:

E.O.R.

REVISION

ENGINEERING

CUCAMONGA, CA,

91730

YOUR LAND DEVELOPMENT CONSULTANTS

UNDER THE SUPERVISION OF:

ANGEL CESAR
RCE 87222

DATE

CONCEPTUAL GRADING PLAN

COTTONWOOD APPARTMENTS
DEVELOPMENT

2

9

SHEET &= OF =

CITY ID No




MATCH LINE — SEE SHEET 3 e
HOME TO REMAIN - \ | ‘ ' d o @ '
_i J | ™ 2 i FIR_AVE.
= 1586.42 TC | N — L b gg | J i
H 1585.92 FS) 1585.09 1584.61 B = 7 %
EX. POWER POLE Kﬂ ( j L ;28545 FS S : . 2 o ZEUCALYPTUS AVE.
(EP6-2641865) & i S 01 AN o = % g
OVERHEAD WIRE TO < ;28623 — ’ : | = o T
1586.17 1586.33 1C 1585.87 1C | = — a =
UNDERGROUNDED | | TS T TERE B3 S 1585.37 FS 1585.81 TC 1 < |DRACAEA AVE.
i - ﬂ\om S 1585.31 FS .
E N\ =0 —| L
| O [ A N T A N 00035
APN 0479—140-014 E— D P Y N S | | 7 | COTTONWOOD AVE
L U )53 a0 53 1586.15 TC 1585.68 TC | | _
- — = —|— A<0,1585.65 FS- 12sb ————————— 1275D 2"SD 12158518 FS—— 1794 12"SD ———] | I T
L ' ( . 0.4% %) be d | . PROJECT
2 o | ‘ ).4% 0| < 2‘ | LOCATION Sy auE
T (1586.0) % < /T I "
> _PaD J ( = 1585.53 TC 1585.15 TC = 1584.87 TC | .
2 A | I3 158508 7S R SR | VICINITY MAP
=  HOME TO REMAIN ol | 5l — |
L [ = - [ ©o| |~ B Vv VY )Y o>c~wm e | N e e e et bl
O IO
oY T A \ 212 . N.T.S.
AN N — _'ﬁ |
L= }EL I 1 i
S5 N = 1585.44 || | LR 1585.88 TC 196957 ¢ 1585.50 TC 1585.25 1€ LEGEND
co ke E = V" 1585.28 FS‘ TERE 38 TS 1585.02 FS TS T584.75 S
Z 4 e L - 1, | ) = s e | | | 108500 FS L o T PROPOSED DOMESTIC WATER LINE
N DO 00 |CO —
1P IO | / . : F PROPOSED FIRE WATER LINE
T S ] DS PROPOSED SEWER LINE
AN
e = =1585.197 F7=—= |—= ~ | T ‘ . "
25| S % 1585.31 1C 1584.95 TC 1584.92 TC 1584.67 TC /== e PROPOSED 48” STORM DRAIN LINE
~ 4 T584.45 FS :
2z 1222?3 ?; ,, 0 1584.81 FS 1584.42 FS 158417 F5 . = PROPOSED STORM DRAIN LINE
DI | ' J ‘ ‘ //. ————————— PROPOSED VALLEY GUTTER
O )
/ —_—- PROPOSED PROPERTY LINE
PR. FIRE — O orgs 126495 16 3, i — — — — —  PROPOSED ROAD EASEMENT
o 1584.45 FS ) 1584.58 TC Ly 58401 10
ol 18"SD 18°SD ————————— 18"SD= PI%BH%DDV‘CJ)MESTIC WATEWF\B)"SD % 18”SD ——— 18’SD 18”SD § 48D fk% 1584.08 FS 18"SD — 2 18”SD 18”SD 1583 77 F84. EXISTING SEWER LINE
‘—I 8 g 8 & . J — A‘;%> ‘ EXISTING WATER LINE
_ B el oo e PR. SEWER 1‘22?;3 Eg = F 1583.88 TC . r—— . PROPOSED 6’ HIGH SPLIT—FACE
WATSON WAY - < [ S5 Ty BT ——— - L W R e s T g CMU BLOCK WALL WITH 4” THICK
. 5753 T - - -
IR 29‘22/ 584,37 FS 1862 —" = = | PRECISION CMU BLOCK CAP
s ‘ 1583.91 TC
[ 1584.90 TC 1584.72 T1C 1584 68 TC 1584.25 TC 1583 41 FS .
| ggi% Eg 1084.94 TG 1584.40 IS 158402 S 1584.18 TS 58375 b
r—j/ i e |—= |—= | | |— 15,84144 = ' | .
1584.00FL I =I= : .
N O . !
ZONING: RS I % 586 50 1585.51 1585.36 1585.23 2284.65 Y (\issass  1584.49 1584.46 1583.98 \ . \% ?
USE: SINGLE FAMILY HOME ¥ - S FS S FS ——————y e FS FS FS FS
. - T e L == e 1 T . v ~ e
I I Iy B 1 B ﬂII 20, 20’ r T =‘:L! MQ i i — i i Feet
— = 1 I | — SCALE: 1"=20'
25 M\ ﬁ; ﬂ 0 E = 5% . E
e @) .
N TJ 2 - - I R/W
- o - o2 -
HOME TO REMAIN | S L | i Ve |
| H % % . | ) | q i 18’ 5] 13.1° 73.7’ 12.8' | 12
5 S.B. (15865 L ._L1tH.|.I.|.|L__| TRE T | e % o L] PARKING BUILDING
L__PAD PAD L _ . STALL
| \_PAD S l Lol |
5 EX. POWER POLE T ‘ \ b o N !
o EP5-264185S) & O] 3 [
5 I OVERHEAD WIRE TO N % | B8 R S p S
2 | BE REMOVED & o 0 %a | — I .
_ mnlwm ) N
APN 0479-140-013 /NDERGROUNDED N % ] i % o — L - ‘ ) [EXISTING EESE&%D
STREET PAVEMENT WILL BE ! n ! B - Gl . Lol
WIDENED AND C&G AND | ! H ﬁ = - — GROUND
SIDEWALK TO BE EX. 8” SS ﬂ I ] 8 S1S N
N CONSTRUCTED FROM THE L Nl L] )xwgawﬁ—jﬁﬁ L] ] 3 Fianfop sk 1 SECTION F—F
PROJECT'S WEST BOUNDARY % S e E———-1585.73 igrs % oo SCALE 1 = 20
TO WHERE THE EXISTING FS S & 1582.06) T Y I
CONCRETE C&G STARTS, = Lt 7 i 77 FS s . O
I _APPROX. 220" TO THE WEST. T —_ e — —_ —— == aggi = — =X e — oo — W = —PROP R/ |22 — et
— f 5“————‘————————————4§ = -~ — —RM-— — % L _ EXRW_ | . _ <
f\/ = —”_ Y ‘ % " Ay . E
EX._POWER POLE——— A A s - —lb 7
(EP4—1991435E) & 1584.92 T¢ X 307 GAS i e COTTONWOOD RD % PR
OVERHEAD WIRE TO BE ) 1584.42 FL F o o = - ¢ - PR.
REMOVED & ; i ( ) ADD CURB OPENING AS e T2 . R R/ R/
T olo EX. POWER POLE (EP3-1991436E 00|00 S ,
" P BE UNDERGROUND < po e}
EX. 67 WATER 353 & UNDERGROUNDED IMPROVEMENT PLAN FINAL i i 40’ 40’ 4
2L DESIGN =l o= | i i
NO WORK SHALL BE DONE ON THIS x 44’ | PR.
Sl | —— - N = Ll ¢ COTTONWOOD ~AVE. - B ;
. © o o o o - o o o o = o I
EX. STORM DRAIN INLET |
L 10 BE RELOCATED / EX. 8" SS LIMITS OF IMPROVEMENTS . | VARIES i VARIES |
REMODELED. TIE INTO EXISTING (TYP.) Ex—POWER POLE . (10'-32) (0'-22))
(EP2—1994137E) & ;
OVERHEAD WIRE TO \ RS
BE REMOVED & . ) ‘ PR. C&G
UNDERGROUNDED . EX. PAVEMENT oR SAVF\)/gU'lACA{\jCDA?A{[\?UBGRADE
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811 or ——,—— = |m® i AVE.
1-800—422—-4135 - - - — — —_ — — — —_—_— — — — e _ ___I TYPICAL
2 Working Days Before You Dig SC%O,
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EX. POWER POLE | 1k (a0
(EP12) & OVERHEAD APN 047911927059 APN 0479—132—049 LEGEND =
glRENggRgEOEE%E\SED HOME TO REMAIN EX. POWER POLE VB 11/10 | =y PROPOSED DOMESTIC WATER LINE
ZONING: R5 o %EE%O&B(E)VEEUECED C F PROPOSED FIRE WATER LINE -
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i & UNDERGROUNDED — 60’ APN 0479-670-014 PROPOSED SEWER LINE
i , ~ PROPOSED 48” STORM DRAIN LINE -
A T 777 - = e 4 ’ I sb PROPOSED STORM DRAIN LINE 5 g (i;EUCALYPTUS AVE.
N 202 . HOME TO REMAN | T ——— PROPOSED VALLEY GUTTER z ” o
158601 Te— o ~ [1586.30 1C | | l ce—-- PROPOSED PROPERTY LINE 5 o T
FS 19858 F> ‘ — PROPOSED ROAD EASEMENT B e =
— — — — Z|DRACAEA AVE.
\ EXISTING SEWER LINE
a
/ R EXISTING WATER LINE
. : — A — o —— F - W — p— o B 1585.95 TC 1588.08 1C I ) -
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ARG I [ T 1 9 1585.45 € S
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: N — T
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i 3 f
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1 l E ! DI F D \
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] | F’s__ N/ ||1585.62 1C | PARKING DRIVE AISLE PARKING |
N ~ 1585.12 TS| ; \ | STALL STALL
i S | o I e S |
o __FS 1585.08 TC \ I L
| . o T 2 T 7584 58 FS ! —
D : : 1585.01 TC \\\ 80 8 I
Lol .\ I T584.51 15—\ ‘ .
— \ N - _ EXISTING PROPOSED
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—l 1584.87
| | 1585.55 SECTION C—C
1 . ] SCALE 1" = 20°
O ' | !
— r ‘Lfﬁil'u'l'hr—-| (1586.8 L !
< | — B L
— - _
=B ° ™~
L ~_
o —
P f
. (2]
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i G B
. ' 26 % 18 | |17.5] 74 40’
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1) U/ 6 o / -
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| | E— ( | e e
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. ] | H FS o |
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| = gr 1 ! =
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— — : o| ¥ Q] !
r L PAD J f — | - -
[ | | . i
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MATCH LINE — SEE SHEET 5 LEGEND (o)
F N BN-BN BN BN BN PN BN BN BN BN BNl r_-j -’ I [ | ﬁm I EL% [ | ‘- . B B B R B B B B B BB B B B ~ ©w —— PROPOSED DOMESTIC WATER LINE
1585.85 1585.84 1584.87 1 1584.86 TC o | "
e ) k essdt = 1Bge TE) - (o4 a0 — — | F PROPOSED FIRE WATER LINE
1 _ | oot g = J 108527 | EX. WALL TO REMAN ~ ~~  PROPOSED SEWER LINE HIRAVE.
M @ - 0
. 1584.80 FS S N 1584.83 TC (\1584.26 i S St PROPOSED STORM DRAIN LINE ‘ > '
. o __FS ‘ — -
S r 1 ™ — | 1584.33 £S5 = ) FS{F ] i 1 | LK 7 A\ - 2 o WIEUCALYPTUS AVE.
2284‘52 J = | ; | i | ﬁg ; PROPOSED VALLEY GUTTER = B o
. | | ‘E | & cm——— PROPOSED PROPERTY LINE 5 o =
g L - J | 3 — — — — —  PROPOSED ROAD EASEMENT = & éDRACAEA E
| R . - = - - EXISTING SEWER LINE ‘
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|
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L | — S I_ . & PRECISION CMU BLOCK CAP IS
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! - 26’ ! I 158360 ————— = J | - GROUND
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. : & 1583.50 1584.33 | T SCALE 1” = 20’
22 | FS = 2
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© = | 1% FINAL DESIGN , , ’
O N || ot s i e e s — - —_—— - —_— - —_— - — — < Z - e e —— 30 D - FS ’ -
- _—— RN T T T T T T T T T Tu3dr C T 44 DEDICATION
./ \ f —— 7 — = -+ — —_————— e —_— i —— — —— 8, 64’ 12'
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Ol |l = —7 7 7 A
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o] — | — < WIS e P SO o
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o ZONING: R5 <§E
| dig USE: SINGLE FAMILY HOME S = | 6
‘ =< | ?&NAEO%QEM%\@O% <[‘<E PR. STORM INLETS
e L 139 — 30° 30°
APN 0479-132-055 APN 0479—132-067 _129_0F
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, = i Sm— e D[\ \ALVE [Em—_ i — e e . = ~
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r : . —— T I I I i i \
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) w z'Z
| ﬂ ] \—
APN 0479-140-019 - @ r ] >
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APN 0479-140-018 1 ] T IT b (*) EX. POWER POLE AND OVERHEAD LINE TO BE REMOVED
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% | | ‘ ‘ i 7 H | §OLDNG 21 | \\_///_
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POOL CLEANOUT NORTH OF POOL =i b DMA ID SURFACE TYPE
vV PERVIOUS AREA | IMPERVIOUS AREA
REFUSE AREA MARKED ON PLAN (S.F.) (S.F.)
DMA 1 14,837 37,040
OUTDOOR STORAGE OF EQUIPMENT OR MATERIALS IS PROHIBITED ON THIS SITE
_ DMA 2 27,997 69,893
VEHICLE AND EQUIPMENT CLEANING IS PROHIBITED ON THIS SITE | DMA 3 38.161 95,268
VEHICLE EQUIPMENT REPAIR AND MAINTENANCE IS PROHIBITED ON THIS SITE | DMA 4 30,358 75,789
DMA 5 4,109 10,258
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NO WORK SHALL BE DONE ON THIS
SITE UNTIL BELOW AGENCY IS NOTIFIED

OF INTENTION TO GRADE OR EXCAVATE.

1-800—-422-4133
2 Working Days Before You Dig

SERR

e IMP

ROVEM

NS

GENERAL STREET IMPROVEMENT NOTES: _ ° ° FIR_AVE
ALL WORK SHALL CONFORM TO THE CONTRACT DOCUMENTS IN EFFECT AT THE TIME OF BID, THE CITY OF MORENO VALLEY "STANDARD -
PLANS,” AND OTHER AGENCIES' APPLICABLE "STANDARD PLANS" AS NOTED ON THE PLANS AND IN THE SPECIAL PROVISIONS. P ’j\) O J B C N >< >< >< >< >< >< >< CUCALYPTUS. AVE
ALL TRAFFIC SIGNAL WORK SHALL CONFORM TO THE CONTRACT DOCUMENTS IN EFFECT AT THE TIME OF BID, SECTION 86 "SIGNALS AND | O
LIGHTING” OF CALTRANS STANDARD SPECIFICATIONS, CALTRANS STANDARD PLANS, AND THE SPECIAL PROVISIONS.
TRAFFIC CONTROL SHALL BE IN ACCORDANCE WTH THE CA MUTCD PART 6 "TEMPORARY TRAFFIC CONTROL” g o E
(&)
=
PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL OBTAIN A CITY OF MORENO VALLEY BUSINESS LICENSE AND ENCROACHMENT PERMIT. é B\ g n
L = 2
PRIOR TO START OF CONSTRUCTION, THE CONTRACTOR SHALL CONTACT UNDERGROUND SERMICE ALERT, PROVIDE ALERT NUMBER TO CITY o ¥ | COTTONWOOD AVE -
ENGINEER AND ALL NECESSARY UTILITY COMPANIES. N SROJECT
PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL FILE AN APPLICATION FOR A FIRE HYDRANT METER WITH THE APPROPRIATE WATER LOCATION
AGENCY. BAY AVE. —
(]
REQUEST FOR INSPECTION TO THE CITY OF MORENO VALLEY SHALL BE MADE BY THE CONTRACTOR AT LEAST TWENTY—FOUR (24) HOURS <
BEFORE THE SERVICES THEREOF WILL BE REQUIRED AT (951) 413—3130. LESSANDRO BV <
Q
WORK IN PUBLIC STREETS, ONCE BEGUN, SHALL BE WITHOUT DELAY SO AS TO PROVIDE MINIMUM INCONVENIENCE TO ADJACENT RESIDENTS, LEGEND:
BUSINESSES, AND TO THE TRAVELING PUBLIC. FAILURE TO COMPLY WLL BE A VIOLATION OF THE CONTRACT. CONTRACTOR SHALL
NO PUBLIC TRAVELED STREET SHALL BE CLOSED TO TRAFFIC WTHOUT PRIOR CITY COUNCIL APPROVAL. BCR — BEGINNING OF CURVE RETURN
PROVISIONS SHALL BE MADE BY THE CONTRACTOR AT ALL TIMES FOR CONTRIBUTORY DRAINAGE. ECR — END OF CURVE RETURN
THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY PIPES, CONDUITS OR STRUCTURES SHOWN ON THESE PLANS WERE OBTAINED VICINITY MAP
BY A SEARCH OF AVAILABLE RECORDS, THESE LOCATIONS ARE APPROXIMATE. THE CONTRACTOR IS REQUIRED TO TAKE DUE
PRECAUTIONARY MEASURES TO PROTECT ANY UTILITY FACILITIES SHOWN AND OTHER FACILITIES NOT ON RECORD OR NOT SHOWN ON NTS
THESE PLANS. CONSTRUCTION NOTES
THE CONTRACTOR SHALL EXCAVATE INSPECTION HOLES (POT HOLES) AND DETERMINE THE LOCATION AND DEPTH OF ALL UNDERGROUND @ CONSTRUCT 3" AC PAVEMENT OVER 4" CLASS Il AGGREGATE BASE
STRUCTURES AND UTILITIES THAT ARE IN THE VICINITY OF OR THAT MAY BE AFFECTED BY THE PROPOSED IMPROVEMENT WORK PRIOR TO
ANY CONSTRUCTION WORK WHICH COULD DAMAGE OR CONFLICT WITH SAID STRUCTURES OR UTILITIES. @ CONSTRUCT 6" CURB AND GUTTER PER CITY OF ADELANTO STD DWG 116
THE CONTRACTOR SHALL PROTECT IN PLACE ALL EXISTING TRAFFIC SIGNAL CONDUIT WITHIN 6" ABOVE PROPOSED SUB GRADE SURFACE \
AND ALL CONDUIT BELOW PROPOSED SUBGRADE SURFACE. ALL EXISTING CONDUIT THAT IS MORE THAN 6" ABOVE THE PROPOSED @ CONSTRUCT DRIVEWAY PER CITY STD. MVSI-107A-0
SUBGRADE SURFACE SHALL BE RELOCATED TO WTHIN 6" BELOW PROPOSED SUBGRADE SURFACE. @ CONSTRUCT OFFSITE CONCRETE SIDEWALK PER CITY STD. MVSI—{15A_0
THE CONTRACTOR SHALL NOTIFY THE ENGINEER IMMEDIATELY IF THE IMPROVEMENTS CONFLICT WITH EXISTING FACILITIES, AND WORK IN THE
CONFLICTING LOCATION SHALL STOP. @ SAW CUT AND JOIN EXISTING PAVEMENT PER STD. PLAN MVSI-131-0
ANY ALTERATIONS OR VARIANCES FROM THE PLANS, EXCEPT MINOR ADJUSTMENTS IN THE FIELD TO MEET EXISTING CONDITIONS, SHALL BE PR. EX. (6) EXISTING POLE AND OVERHEAD WIRE TO BE UNDERGROUND
REQUESTED IN WRITING AND MAY NOT BE INSTITUTED UNTIL APPROVED BY THE CITY ENGINEER OR REPRESENTATIVES ACTING SPECIFICALLY N'LY NLY c/L S'LY
ON THE CITY ENGINEERS INSTRUCTIONS. / (7) CONSTRUCT SPANDREL PER STD. PLAN MVSI-127-0
R / WR / W 84’ R / W
INSPECTION BY THE CITY INSPECTOR SHALL NOT, IN ANY WAY, RELIEVE THE CONTRACTOR OF HIS/HER OBLIGATIONS TO COMPLETELY AND " 44’ 4 ™
DILGENTLY PERFORM ALL WORK IN COMPLIANCE WITH THE APPROVED PLANS AND SPECIFICATIONS. DEDICATION 40" 40" REMOVAL NOTES SHEET INDEX
ALL ELEVATIONS SHOWN ON THE PLANS ARE ESTABLISHED BY LOCAL BENCH MARKS. SURVEY MONUMENTS SHALL BE PROTECTED IN 12’ 32’ 32’ g’ A | REMOVE EXISTING A.C. PAVEMENT
PLACE. 5’ 5 TITLE SHEET 1 OF 5
ALL ASPHALT CONCRETE AND PORTLAND CEMENT CONCRETE SHALL BE SAWCUT UNLESS OTHERWSE SPECIFIED. N A o, STREET—PLAN & PROFILE > OF 5
NO TRENCHES EXCEPT CURB AND GUTTER, SHALL BE LEFT OPEN OVERNIGHT UNLESS APPROVED BY THE CITY ENGINEER IN WRITING. 2" MIN AND OVERLAY TOP 0.10" OF A.C. PAVEMENT 3 OF 5
SIGNING AND STRIPING
ALL UTILITIES SHALL BE INSTALLED, INSPECTED, TESTED AND APPROVED BY THE APPROPRIATE UTILITY COMPANY PRIOR TO PAVING. PROOF \@
OF SUCH INSPECTION /APPROVAL SHALL BE SUPPLIED TO THE CITY INSPECTOR OR REPRESENTATIVE. UNDERGROUND STRUCTURES CONDITIONS OF APPROVAL 4 OF 5
IRRIGATION LINES WITHIN ANY CITY STREET SHALL HAVE A 30" MINIMUM COVER FROM FINISH SURFACE, UNLESS SAID IRRIGATION LINE HAS ALL UNDERGROUND UTILITIES OR STRUCTURES REPORTED BY THE OWNER OR OTHERS CONDITIONS OF APPROVAL 5 OF 5
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WJK DEVELOPMENT CO.
28392 Airoso Street
Rancho Mission Viejo, California 92694

Attention: Grant Keene

Subject: Geotechnical Engineering Report, Proposed Multi-Family
Residential Development, APN 0479-140-022, Cottonwood Avenue,
Moreno Valley, California

Dear Mr. Keene:

As requested, GeoSoils Consultants, Inc. (GSC) has prepared a geotechnical engineering report
on the subject site. The purpose of this report is to provide geotechnical engineering
recommendations for site grading and foundations. This report presents the results of our
research, site reconnaissance, subsurface exploration, laboratory testing, and provides
geotechnical engineering recommendations for site grading. Development of the site is

considered feasible from a geotechnical engineering perspective, provided the recommendations

We appreciate this gff3q i ' you. If you have any questions regarding this

v-.
report, or if we mayfp& Mjrthﬁfoe_z%?nc please do not hesitate to contact us.

KAREN L. MILLER S MILLER

GE 2257 aff Engineer

cc: (1) Addressee
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1.0 INTRODUCTION

The purpose of this report is to provide geologic and geotechnical engineering data and
recommendations to aid in the development of the subject site. The following sections
provide a summary of our subsurface exploration, laboratory testing, general geologic and
geotechnical engineering conditions, and recommendations for site grading, fill placement,

and foundations.

This report has been prepared in accordance with generally accepted geotechnical
engineering practices in the City of Moreno Valley at the time it was prepared. The report
presents a brief description of the site, the geotechnical engineering characteristics of the
area, the seismicity of the area, an engineering analysis of the site characteristics,

conclusions, and recommendations to develop the site.

Opinions presented in this report are based on an inspection of the site, a review of the
regional geologic maps and seismic hazard reports, review of any previous consultant reports
for the subject area, subsurface exploration and lab testing, and our general knowledge of
the geologic and soils engineering conditions in the site area. The opinions presented have
been arrived at through the exercise of the generally understood standard of care for our
profession and standard of engineering practice for the City of Moreno Valley, as we

understand it.

1.1 Site Description

The subject site is located north of Cottonwood Avenue and west of Patricia Lane.
The subject site is approximately 9.39 acres, vacant, and predominantly flat covered
with tall grass and shrubs. The site is surrounded by single-family homes to the west,
north, and east.

1.2 Proposed Development

The proposed development of the site will consist of constructing 23 two-story multi-

family residential buildings along with an administration building, swimming pool,

MDN 24161
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associated streets and parking. Five (5) underground basins are proposed throughout

the property for LID purposes.

1.3 Previous Studies

Previous studies have been performed on the subject property by GeoTek, Inc. in April
2014, June 2014, and June 2021 (references).

The work by GeoTek included excavating, sampling, and logging of four (4) borings to
a maximum depth of 50 feet. Additionally, one (1) backhoe test pit was dug in order to
perform infiltration testing of the proposed basins. Boring log copies are included in

Appendix A.

GSC has reviewed the reports prepared by GeoTek, Inc. and accepts their data.
1.4  Scope of Services
Our scope of services included the following:

e Site reconnaissance.

e Review of regional geologic maps and seismic hazard reports.

¢ Review of available geologic and geotechnical engineering reports.

e Excavated, sampled, and logged two hollow stem auger borings to a maximum
depth of 50 feet at the locations shown on Plate 1, Boring Location Map.

e Laboratory testing.

e Engineering analyses.

e Preparation of this report.

1.5 Limitations

The findings and recommendations of this report were prepared in accordance with
generally accepted professional geotechnical engineering principles and practice for
the City of Moreno Valley at this time. We make no other warranty, either express or
implied. The conclusions and recommendations contained in this report are based

on-site conditions disclosed in our site inspection and the referenced reports. Since

MDN 24161
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our investigation was based on the site conditions observed and engineering
analyses, the conclusions and recommendations contained herein are professional
opinions. However, soil/rock conditions can vary significantly between borings;
therefore, further refinements of our recommendations contained herein may be
necessary due to changes in the building plans or what is encountered during site

grading.

2.0 FIELD EXPLORATION

For our study, two borings to the maximum depth of 50 feet, were excavated on the site at
the locations shown on Plate 1. Soil samples were obtained with a California ring sampler,
SPT sampler and bulk samples. The hollow stem auger borings used the standard 140 Ib.

hammer with a 30-inch drop.

A representative from our firm continuously observed the borings excavations, logged the
subsurface conditions, and collected representative soil samples. All samples were stored in
watertight containers and later transported to our laboratory for further visual examination and
testing, as deemed necessary. After the borings were completed, they were backfilled with

soil cuttings.

The enclosed boring logs (Plates A-1 to A-3) describe the vertical sequence of soils and
materials encountered in the borings, based primarily on our field classifications, and
supported by our subsequent laboratory examination and testing.

3.0 LABORATORY TESTING

In Situ Moisture Content and Dry Unit Weight

In-place moisture content and dry unit weight of selected, relatively undisturbed ring
soil samples were determined in accordance with the current version of the Test
Methods ASTM D2216 and ASTM D7263, respectively. Once the dry unit weights had
been determined, in-place densities of underlying soil profile were estimated. In those
cases where ring samples were obtained, the moisture content and dry unit weights

are presented in Appendix B.
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Expansion Index

Expansion index testing was performed on selected bulk samples of the on-site soils
in accordance with the current version of Test Method ASTM D4829-07. The test
results are presented in Plate El-1. Additional testing will be performed at the
completion of grading. The test results indicate an expansion index of 11 (Very Low

range).

Consolidation Test

Consolidation tests were performed on the selected ring samples. This test was
performed in general accordance with Test Method ASTM D 2435-04. The samples
were inundated at an approximate load of one ton per square foot to monitor the hydro-
consolidation. Loads were applied to the sample in several increments in geometric
progression and resulting deformations were recorded at selected time intervals.

Results of the consolidation are presented on Plates C-1 to C-2.

Compaction Tests

Compaction tests were performed on a sample taken from the borings to determine
moisture density relationships of the typical surficial soils encountered on the site. The

laboratory standard used was in accordance with ASTM Test Designation D-1557-12.

TABLE 1
COMPACTION TEST RESULTS

Samole Description Maximum Dry Optimum Moisture
P P Density (pcf) Content (%)
B-2 @ 0-5’ Brown, silty, very fine to fine SAND 131.0 8.5
R-Value

An R-value test was performed per Caltrans standard CA 301 on a surficial sample

and the result is in Appendix B.
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FINDINGS

41 Geologic Environment

Geologic conditions on the subject site were determined through research, field
mapping, and subsurface exploration, and the results were superimposed on the
Boring Location Map, Plate 1. During grading, a geologist should be present to confirm
the geologic conditions encountered on the site are consistent with those presented
herein. The following sections present our findings concerning subsurface and

groundwater conditions.

4.1.1 Earth Materials

Alluvium (Qa)

Alluvial deposit was encountered in our borings to a maximum depth of 50 feet.

The fill consists of light to reddish brown, silty sand with some clay.

4.1.2 Groundwater

Groundwater was encountered at depths of 19 and 25 feet in our borings on
the site. Fluctuations in the level of ground water can occur due to seasonal

climatic variations, changes in land use and other factors.

4.2 Faulting And Seismicity

The project site is not located within an Alquist-Priolo Earthquake Fault Zone and there
are no active faults on or adjacent to the property. Although there are no faults on or
adjacent to the property, there are faults near the site that can cause moderate to
intense ground shaking during the lifetime of the proposed development. Therefore,

earthquake resistant design is recommended.

421 Earthquake Characterization:

Earthquakes are characterized by magnitude, which is a quantitative measure

of the earthquake strength, based on strain energy released during a seismic
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event. The magnitude of an earthquake is constant for any given site and is

independent of the site in question.

4.2.2 Earthquake Intensity:

The intensity of an earthquake at a random site is not constant and is subject
to variations. The intensity is an indirect measurement of ground motion at a
particular site and is affected by the earthquake magnitude, the distance
between the site and the hypocenter (the location on the fault at depth where
the energy is released), and the geologic conditions between the site and the
hypocenter. Intensity, which is often measured by the Mercalli scale, generally
increases with increasing magnitude and decreases with increasing distance
from the hypocenter. Topography may also affect the intensity of an
earthquake from one site to another. Topographic effects such as steep sided
ridges or slopes may result in a higher intensity than sites located in relatively

flat-lying areas.

4.2.3 2022 California Building Code (CBC) Seismic Design Criteria

The 2022 CBC (California Building Code) seismic coefficient criteria are
provided in the table below for structural design consideration. Under the
Earthquake Design Regulations of Chapter 16, Section 1613 of the CBC 2022,
the following coefficients apply for the proposed Type Il structures at the site.
Site Class D-Default should be used for the site. The following seismic data is
presented for preliminary design purposes. Ground motion parameters based
on the Mapped Risk-Targeted Maximum Considered Earthquake (MCE;) were
determined and adhere to requirements discussed in ASCE 7-16 referenced
by the 2022 California Building Code. The parameters include 5% critical
damping for 0.2- and 1.0-second time periods. A summary of parameters is
provided in the table below for a Site Class D designation. These values may
only be used when the value of the seismic response coefficient Cs satisfies
equations 12.8-2, 12.8-3, or 12.8-4 of the ASCE 7-16 Standard.
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TABLE 2
SEISMIC PARAMETERS
Description Value
Mapped Response (0.2 second), Ss 1.707
Mapped Spectral Response (1.0 second), S+ 0.666
Short Period Site Coefficient, Fa 1.0
1-second Period Site Coefficient, Fv Null
Adjusted Maximum Considered Earthquake Spectral Response (0.2 second), Sws 2.048
Adjusted Maximum Considered Earthquake Spectral Response (1.0 second), Swm1 Null
5-percent Damped Design Spectral Response (0.2 second), Sps 1.365
5-percent Damped Design Spectral Response (1.0 second), Sp1 Null
Maximum Considered Earthquake Geometric Mean Peak Ground Acceleration, PGAm 0.867
*Site Coordinates: Latitude: 33.925547 °, Longitude: -117.223159°

Conformance to the above criteria for seismic excitation does not constitute
any kind of guarantee or assurance that significant structural damage or ground
failure will not occur if a maximum level earthquake occurs. The primary goal
of seismic design is to protect life and not to avoid all damage, since such
design may be economically prohibitive. Following a major earthquake, a

building may be damaged beyond repair, yet not collapse.

Secondary Earthquake Effects

Ground shaking produced during an earthquake can result in a number of potentially

damaging phenomena classified as secondary earthquake effects. These secondary

effects include ground rupture, landslides, seiches and tsunamis, seismically induced

settlement, and liquefaction. Descriptions of each of these phenomena and how it

could potentially affect the proposed site are described as follows:

4.3.1 Ground Rupture

Ground rupture occurs when movement on a fault breaks the ground surface
and usually occurs along pre-existing fault traces where zones of weakness
already exist. The State has established Earthquake Fault Zones for the
purpose of mitigating the hazard of fault rupture by prohibiting the location of

most human occupancy structures across the traces of active faults.
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Earthquake fault zones are regulatory zones that encompass surface traces of
active faults with a potential for future surface fault rupture. The site is not
located within the State established Earthquake Fault Zone. The hazard

associated with ground rupture for the site is considered low.

4.3.2 Landsliding

Landslides are slope failures that occur where the horizontal seismic forces act
to induce soil and/or bedrock failures. The most common effect is reactivation
or movement on a pre-existing landslide. Typically, existing slides that are
stable under static conditions (i.e., factor-of-safety above one) become
unstable and move during strong ground shaking. The site is relatively flat and

not subject to landslide hazard.

4.3.3 Seiches and Tsunamis

A seiche is the resonant oscillation of a body of water, typically a lake or
swimming pool caused by earthquake shaking (waves). The hazard exists
where water can be splashed out of the body of water and impact nearby
structures. No bodies of constant water are near the site, therefore, the

hazards associated with seiches are considered low.

Tsunamis are seismic sea waves generated by undersea earthquakes or
landslides. When the ocean floor is offset or tilted during an earthquake, a set
of waves are generated similar to the concentric waves caused by an object

dropped in water.

Tsunamis can have wavelengths of up to 120 miles and travel as fast as 500
miles per hour across hundreds of miles of deep Ocean. Upon reaching
shallow coastal waters, the once two-foot-high wave can become up to 50 feet
in height causing great devastation to structures within reach. Tsunamis can
generate seiches as well. Due to the distance and elevation of the site relative

to the ocean, seiches and tsunamis are not considered a hazard to the site.
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4.3.4 Dry Sand Settlement

Dry sand settlement can occur during moderate and large earthquakes when
loose, natural or fill sandy soils are densified and settle, often unevenly across
a site. In order for dry sand settlement to occur, the following four factors are
required: 1) Relatively dry soil or soil situated above the groundwater table; 2)
undrained loading (strong ground shaking), such as by earthquake; 3)
contractive soil response during shear loading, which is often the case for a
soil which is initially in a loose or uncompacted state; and 4) susceptible soil
type; such as clean, uniformly graded sands. Structures situated above
seismically densifying dry sandy soils may experience settlement. Based on
site exploration, this site is considered to have very low susceptibility to dry

sand settlement.

4.3.5 Liquefaction

Liquefaction is a soil softening dynamic response, by which an increase in the
excess pore water pressure results in partial to full loss of soil shear strength
and post-liquefaction dissipation of this pore water pressure results in ground
settlement shortly after the earthquake. In order for liquefaction to occur, the
following four factors are required: 1) saturated soil or soil situated below the
groundwater table; 2) undrained loading (strong ground shaking), such as by
earthquake; 3) contractive soil response during shear loading, which is often
the case for a soil which is initially in a loose or uncompacted state; and 4)
susceptible soil type; such as clean, uniformly graded sands, non-plastic silts,
or gravels. Based on site exploration, this site is considered to have very low

susceptibility to liquefaction due to the very dense nature of the underlying soil.

Hydro Collapse

Hydro-collapse is a condition where dry or moist soils undergo settlement upon being

wetted. In many cases no additional surcharge load is necessary to trigger the Hydro-

collapse. The potential for Hydro-collapse has been evaluated based upon

observations, the results of Swell/Collapse and Consolidation tests, and moisture-
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density determinations for samples taken from the field. A general guideline, such as
outlined by Los Angeles County, Department of Public Works, Materials Engineering
Division, consider potentially collapsible soils as generally having (a) low moisture
contents (<8%), (b) low in-situ density(<108pcf), and these soils can potentially be

subject to 2% or greater collapse.

A total of 2 consolidation tests were performed and are presented within Appendix B.
The samples have a range of -0.1% to 0.0% volume change. Therefore, it is our

opinion that the subject site is not susceptible to hydrocollapse.

CONCLUSIONS

The development of the subject site is considered feasible from a geologic and geotechnical

engineering viewpoint, provided that the recommendations presented in this report are

followed during grading.

6.0

RECOMMENDATIONS
6.1 Removals

Removals shall extend a minimum of five (5) feet below existing ground surface or
proposed grades in the building area, whichever is lower in elevation. Removals shall
extend a minimum of five feet beyond the building footprint or equal to the depth of
removal, whichever is greater. In the areas of streets and other miscellaneous
structures, removals shall extend a minimum of 3 (three) feet below existing ground
surface or proposed grades, whichever lower in elevation. All undocumented fill, if
encountered, on the site shall be removed during grading and replaced as compacted
fill. Deeper removals may be required if soft or dry soil conditions are observed during
grading or if hardpan conditions are observed. Preparation of areas to receive fill and

fill placement shall be performed as discussed under “Grading section”.
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6.2 Foundations

The following recommendations are provided for preliminary design purposes and the
final expansion index should be determined following grading. In our opinion

continuous footings may be used to support the proposed structures.

All foundations should meet current slope setback requirements. Foundations should
be designed for low-expansive soil conditions. The proposed improvements should be
found into the compacted fill with a minimum of three (3) feet of compacted fill below
the bottom of footings. Under no circumstances should foundations be cast atop loose,
soft, or slough, debris, existing artificial fill, topsoil, or surfaces covered by standing
water. Prior to placing concrete in a foundation excavation, an inspection should be
made by our representative to ensure that the foundation’s subgrade is free of loose
and disturbed soils and is embedded in the recommended material. We offer the
following site-specific recommendations and comments for purposes of foundation

design and construction.

6.2.1 Continuous Footings

The proposed structures may be supported on continuous footings. Exterior
isolated pad footings should be connected to adjacent footings via tie beams

at discretion of structural engineer.

Subgrade Preparation

All conventional footings should be constructed on firm, unyielding certified
compacted fill. All compacted fills should be compacted to at least 90 percent
of the Modified Proctor maximum laboratory density, as determined by ASTM
D-1557-12 compaction method. Pre-moistening of all areas to receive
concrete is recommended. The moisture content of the subgrade soils should
be equal to or slightly greater than optimum moisture and verified by the
Geotechnical Engineer to a depth of 12 inches below adjacent grade within 24
hours of concrete placement. Footing’s subgrades shall be prepared in

accordance with the Grading section of this report.
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Minimum Dimensions

Continuous footings for the two-story structures should have a width of at least
15 inches. Interior and perimeter footings should extend at least 18 inches
below the lowest adjacent grade. Exterior isolated pad footings intended for
support of roof overhangs such as decks, patio covers, and similar
miscellaneous construction should be a minimum of 18 inches square and
founded at a minimum depth of 18 inches below the lowest adjacent final grade.
The building’s exterior isolated pad footings should be connected to adjacent
footings via tie beams. For single-story structures, the minimum design

requirements can be viewed in the table below.

TABLE 3
BUILDING’S CONTINIOUS FOOTINGS DIMENSIONS

i Depth Below the lowest
. ooting | adjacent final grade, inch
Numb_er of | Expansion Width, . . Reinforcement

Stories Index Perimeter Interior

Inch . .
Footings Footings

1 Low 12 15 12 )
2 Low 15 18 18 F"two"ig;'t\?v?)rsv
Exte_rlor Pad Low 18 18 bottom
Footing

Bearing Capacity

Footings with at least above minimum dimensions may be designed for a
preliminary allowable bearing pressure of 1,500 pounds per square foot (psf)
for dead plus live loads, with a one-third increase allowed when considering
additional short-term wind or seismic loading. The allowable bearing value may
be increased by 300 pounds per square foot per foot increase in depth or width
to a maximum of 3000 psf. The weight of the footings may be neglected for
design purposes. All footings located adjacent to utility lines should be
embedded below a 1:1 plane extending up from the bottom edge of the utility

trench.
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Settlement
The footings should be designed based on a low-expansive soils condition.
Differential settlement due to static loads is not expected to exceed about 7% -

inch over 30 feet span for the proposed improvements supported on footings,

provided that the foundations are designed and constructed as recommended.

Lateral Capacity

Lateral loads may be resisted by friction between the bottom of the footings
and the supporting subgrade, and by passive soil pressure acting against the
footings cast neat in foundation excavations or backfilled with properly
compacted structural fill. A coefficient of friction of 0.4 may be assumed for
design for footings supported on compacted fill. We recommend an equivalent
fluid pressure of 300 pounds per cubic foot for ultimate passive soil resistance
and not to exceed 3,000 pounds per cubic foot, where appropriate. The upper
foot of passive soil resistance should be neglected where soil adjacent to the
footing is not covered and protected by a concrete slab or pavement. When
combining passive pressure and frictional resistance, the passive pressure

component should be reduced by one-third.

General Structural Design

We recommend that foundations be reinforced with a minimum 2, No. 4 rebar
both top and bottom steel, to provide structural continuity and to permit

spanning of local irregularities.

6.2.2 Foundation General Recommendations

The above parameters are applicable provided structures have gutters and
downspouts and positive drainage is maintained away from structures.
Therefore, it is important that information regarding drainage and site

maintenance be passed on to future owners.
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The above recommendations assume, and GeoSoils Consultants, Inc. strongly
recommends, that surface water will be kept from infiltrating into the subgrade
adjacent to the building foundation system. This may include, but not be limited
to rainwater, roof water, landscape water and/or leaky plumbing. The lots are
to be fine graded at the completion of construction to include positive drainage
away from the structure and roof water will be collected via gutters,
downspouts, and transported to the street in buried drainpipes. Homebuyers
should be cautioned against constructing open draining planters adjacent to

the houses or obstructing the yard drainage in any way.

o Utility trenches beneath the slabs should be backfilled with compacted

native soil materials, free of rocks.

e Standard City of Moreno Valley structural setback guidelines are
applicable, except where superseded by specific recommendations by the

Project Geologist and Geotechnical Engineer.

¢ Building or structure footings shall be set back a horizontal distance, x, from
the face of adjacent descending slope, if any. The horizontal distance is
calculated as x=H/3, where H is the height of slope. The distance x should
not be less than 5 feet nor more than 40 feet. The distance x may be

provided by deepening the footings.

e The ground immediately adjacent to the foundations shall be sloped away
from the building at a slope of not less (5%-slope) for a minimum distance
of 10’ measured perpendicular to the face of the wall. Impervious surfaces
within 10’ of the building foundation shall be sloped a minimum of 2% away

from the building.

e To help reduce humidity in the crawl space, if any, a high-quality vapor

barrier should be installed across the soil surface within the crawl space.
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The vapor barrier will help keep moisture content more consistent within the
soils supporting the foundations. The vapor barrier should be kept relatively
free of large wrinkles and folds, and individual adjacent pieces of vapor

barrier should be overlapped and taped where this can be achieved.

6.3 Interior Slab-on-grade

General Recommendations

Interior concrete slab-on-grade may be used along with footings. Interior slabs on
grade should be at least 4 inches thick, and they may be dwelled into the foundation
system in habitable areas at discretion of structural engineer. Concrete slabs should
be reinforced with at least No. 4 rebar at 16 inches on-center in both directions for very
low expansive soil. All slab reinforcement should be properly positioned at mid-height

in the slab during placement of concrete.
Thickness

The design engineer should determine the actual thickness of the slabs based on
proposed loadings and use. However, minimum slab thickness of four inches is

recommended.

Moisture Protection

Concrete slabs should be underlain with a vapor barrier consisting of a minimum of
10-mil polyvinyl chloride membrane with all laps overlain 12 inches in each direction.

A two-inch layer of sand should overlie this membrane.

Slab Sectioning

To minimize transgression of shrinkage cracks, slabs must not exceed 20-feet
sections. Expansion joints, plastic joints, saw cutting, or proper tooling may be used

to create sectioning during concrete placement. It is suggested that slabs not be tied
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structurally to heavily loaded walls or columns, until most of the dead loads are in

place to permit minor differential settlement.

Subgrade Preparation

The subgrade soils below concrete flatwork areas to a minimum depth of 18 inches
should be compacted to a minimum relative compaction of 90 percent at or slightly
above the optimum moisture content. Pre-saturation of the subgrade below slabs will
not be required; however, prior to placing concrete, the subgrade below all dwelling
and garage floor slab areas should be thoroughly moistened to achieve a moisture
content that is at least equal to or no more than 5 percent greater than optimum

moisture content to a minimum depth of 18 inches below the bottoms of the slabs.

6.4 Exterior Slabs-on-grade

Subgrade Preparation

To reduce the potential for distress to exterior concrete flatwork, the subgrade soils
below concrete flatwork areas to a minimum depth of 12 inches (or deeper, as either
prescribed elsewhere in this report or determined in the field) should be moisture
conditioned to at least equal to, or slightly greater than, the optimum moisture content

and then compacted to a minimum relative compaction of 90 percent.

Flooding or ponding of the subgrade is not considered feasible to achieve the above
moisture conditions since this method would likely require construction of numerous
earth berms to contain the water. Therefore, moisture conditioning should be
achieved with sprinklers, or a light spray applied to the subgrade over a period of few
to several days just prior to pouring concrete. Pre-watering of the soils is intended to
promote uniform curing of the concrete, reduce the development of shrinkage cracks
and reduce the potential for differential expansion pressure on freshly poured flatwork.
A representative of the project geotechnical consultant should observe and verify the
density and moisture content of the soils, and the depth of moisture penetration prior

to pouring concrete.
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Drainage

Drainage from patios and other flatwork areas should be directed to local area drains
and/or graded earth swales designed to carry runoff water to the adjacent streets or
other approved drainage structures. The concrete flatwork should be sloped at a
minimum gradient of one percent, or as prescribed by project civil engineer or local
codes, away from building foundations, retaining walls, masonry garden walls and

slope areas.

Thickened Edge

To improve performance, exterior slabs-on-grade may be constructed with a thickened
edge to improve edge stiffness and to reduce the potential for water seepage under
the edge of the slabs and into the underlying base and subgrade. In our opinion, the
thickened edges should be at least 8 inches wide and ideally should extend at least 8

inches below the bottom of the slab.
6.5 Swimming Pool

Bearing Conditions

Based on the currently proposed pool location, the pool may be designed as a
conventional pool shell founded on native alluvium. We anticipate entire pool bottom
will be supported in competent alluvium. If this is not the case then the pool excavation
shall be deepened to provide a uniform underlayment beneath the pool (Such as 3
feet of compacted fill across the entire pool). For the proposed spa, we anticipate it
to be supported in compacted fill of a minimum thickness of 3 feet. The surface and
near-surface materials in the area of the proposed swimming pool and spa have a low-

expansion potential.

Lateral Earth Pressures

The pool walls should be designed assuming that an earth pressure equivalent to a

fluid having a minimum density of 45 pounds per cubic foot. Pool walls should also
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be designed to resist an additional uniform pressure equivalent to one-half of any

surcharge loads applied within a 45-degree (1:1) plane from bottom of pool wall.

Underlayment

We recommend that a pressure relief valve(s) be placed in the bottom of the deep end
of the pool to limit potential damage from hydrostatic (buoyant) pressure, a condition
that could result if the pool were empty and the groundwater level outside of the pool

were high.

Decking

Pool decking should be cast free of the swimming pool/spa and water stops should be
provided between the bond beam and the deck. In the case of a spa being planned
structurally continuous with the pool shell, the spa should either be designed to be
entirely supported by the pool shell (i.e., cantilevered) or the spa support be derived
at a depth comparable to that of the pool (i.e. deep). The Structural Engineer should
exercise extreme care in this area. The transition area between the pool and spa is a
common area for cracks to develop. Surface drainage around the pool should be
provided to keep water from ponding and seeping into the ground. Surface water shall
be collected and conducted through non-erosive devices to the street, storm drain, or

other approved watercourse or disposal area.

Structural Design

In many cases, we have found pool contractors who commonly use standard pool
detail sheets instead of having a Structural Engineer design a pool for the specific
criteria recommended. These detail sheets usually incorporate details for several site
conditions and can be confusing as to exactly which detail is appropriate. Typical
“standard detail” may not conform to the criteria recommended. As such, we strongly
discourage the use of standard detail sheets. Instead, the Structural Engineer should
prepare a specific design and details to conform to the criteria presented in this report,

as well as other structural criteria. The detail should also consider provisions for deck

MDN 24161

GeoSoils Consultants Inc.



Page 19

April 29, 2024

W.O. 7907

construction. We further recommend that the Structural Engineer review steel once in-
place and leave a memo at the job site indicating for the benefit of the concerned
parties (e.g., owner and City) that it is appropriate to proceed further. Deputy
inspection of gunite placement is advised. Prior to placement of steel, the pool plans
should be reviewed by this office, and the pool excavation must be observed by a

Geologist or Geotechnical Engineer.

Plumbing Fixtures

Leakage from the swimming pool or any of the appurtenant plumbing could create an
artificial groundwater condition which could have a deleterious effect on the underlying
soil. Therefore, it is imperative that all plumbing and pool features be absolutely leak-
free. Should any subdrain pipes, (i.e., such as a yard drain system) be broken or
impacted during construction of the pool system, or any structure, these pipes should
be repaired and/or rerouted where necessary to restore their intended function (i.e.,

to provide proper drainage).

6.6 Pavement Sections

6.6.1 Asphalt Concrete

Based on the materials encountered in our borings and laboratory test results,
it is our opinion that an R-value of 28, is appropriate for design of the parking

area and drive isle pavements.

Using estimated Traffic Indices for various pavement loading conditions, we
calculated the minimum pavement section thicknesses presented in table
below based on the pavement design procedure described in Chapter 630 of
the Caltrans Highway Design Manual for design life of 20-year. We note that
it is the civil engineer’s responsibility to choose an appropriate traffic index for
various pavement systems. Any local jurisdiction minimum pavement sections

should be followed.
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TABLE 4
MINIMUM PAVEMENT SECTION THICKNESSES
Traffic Index Asphalt Thickness (in) A.I.glﬂﬁ(gnaetsesB(?:‘)e
4 3.00 4.00
4.5 3.00 4.00
5 3.00 6.00
5.5 3.00 7.50
6 3.50 8.00
7 4.00 10.00
8 5.00 11.00
9 5.50 13.50

If the pavements are constructed in two stages, the above table provides the
minimum pavement section, and for any traffic index, pavements should not
have less than 3 inches AC over 4 inches of AB, and the initial course grained
AC (Binder) layer for construction traffic should not have less than 2.5 inches
thickness, while the final fine-grained AC (Surface) layer, should not have less
than 1.5 inches thickness. We note that constructing pavements in two stages
may pose some hazards for the overall performance of pavement due to heavy

construction equipment traffic on the relatively thin initial layer.

The Asphalt Concrete pavements may be underlain by approximately 3 feet of
compacted fill to a minimum relative compaction of 90 percent. Subgrade soils
immediately below the aggregate base, to a minimum depth of 12 inches,
should be compacted to a minimum relative compaction of 95 percent based
on ASTM D1557. Final subgrade compaction should be performed prior to
placing base materials and after utility-trench backfills have been compacted

and tested.

Asphalt concrete and aggregate base should conform to and be placed in
accordance with the requirements of the Caltrans Standard Specifications,
latest edition, except that compaction of subgrades and aggregate base
material should be based on ASTM Test D1557. The base course should be
compacted to 95 percent or more of the maximum dry density as evaluated by
ASTM D1557. The base materials should also meet the specifications for
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Crushed Aggregate Base, Crushed Miscellaneous Base or Processed
Miscellaneous Base as defined in Section 200-2 of the current edition of the

Standard Specifications for Public Works Construction (Greenbook).

AC Paving:
Prime coat may be omitted if all of the following conditions are met:

1. The asphalt pavement layer is placed within two weeks of completion of
base and/or subbase course.
Traffic is not routed over completed base before paving.
Construction is completed during the dry season of May through
October.

4. The base is free of dirt and debris.

If construction is performed during the wet season of November through April,
prime coat may be omitted if no rain occurs between completion of base course
and paving, and the time between completion of base and paving is reduced
to three days, provided the base is free of dirt and debris. Where prime coat
has been omitted and rain occurs, traffic is routed over base course, or paving
is delayed, measures shall be taken to restore base course, subbase course,
and subgrade to conditions that will meet specifications as directed by the

geotechnical engineer.

We recommend that measures be taken to limit the amount of surface water
that seeps into the aggregate base and subgrade below vehicle pavements,
particularly where the pavements are adjacent to landscape areas. Seepage
of water into the pavement base material can soften the subgrade, thereby
increasing the amount of pavement maintenance that is required and
shortening the pavement service life. Deepened curbs extending 4-inches
below the bottom of the aggregate base layer are generally effective in limiting

excessive water seepage below the edges of pavement and into the subgrade.
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Other types of water cutoff devices or edge drains may also be considered to

maintain pavement service life.
6.7 Infiltration Testing

The proposed infiltration systems will consist of five underground basins as shown on
Plate 1. The final design of the system should be reviewed by this office. Infiltration
testing was performed by GeoTek, Inc. in June 2014. One backhoe test pit was
excavated to a depth of five (5) feet below the existing grade at the location shown on
Plate 1. Based on subsurface exploration, it is our opinion that the soil underlying the
site is homogenous and the infiltration testing applies across the entire site. A double-
ring infiltrometer test was performed in general conformance with ASTM D-3385 and
the Riverside County of Flood Countrol and Water Conservation District Design
Handbook for Low Impact Development Best Management Practices. The results are

presented in Appendix A and the infiltration rate can be viewed in the table below.

The result of infiltration rate without factor of safety is included in the table below. A

minimum factor of safety of 2 may be considered for design purposes.

TABLE 5
PERCOLATION TEST RESULTS
TEST LOCATION RATE (Inches per hour)
1-1 0.3

Note: This rate does not include the correction factor

6.8 Grading

Grading of the site will consist of a cut/fill operation to create level pads and associated
streets. The grading will involve the removing and recompacting of existing near
surface material. We offer the following recommendations and construction

considerations concerning earthwork grading at the site.

6.8.1 General

Monitoring: We recommend that all earthwork (i.e., clearing, site preparation,

fill placement, etc.) should be conducted with engineering control under
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observation and testing by the Geotechnical Engineer and in accordance with

the requirements within the Grading section of this report.

Job Site Safety: At all times, safety should have precedence over production

work. If an unsafe job condition is observed, it should be brought to the
attention of the grading contractor or the developer’s representative. Once this
condition is noted, it should be corrected as soon as possible, or work related

to the unsafe condition should be terminated.

The contractor for the project should realize that services provided by GSC do
not include supervision or direction of the actual work performed by the
contractor, his employees, or agents. GSC will use accepted geotechnical
engineering and testing procedures; however, our testing and observations will
not relieve the contractor of his primary responsibility to produce a completed
project conforming to the project plans and specifications. Furthermore, our
firm will not be responsible for job or site safety on this project, as this is the

responsibility of the contractor.

6.8.2 Site Preparation

Existing Structure Location: The General Contractor should locate all surface

and subsurface structures on the site or on the approved grading plan prior to

preparing the ground.

Existing Structure Removal: Any underground structures (e.g., septic tanks,

wells, pipelines, foundations, utilities, etc.) that have not been located prior to
grading should be removed or treated in a manner recommended by the

Geotechnical Engineer.

Clearing and Stripping: The construction areas should be cleared and stripped

of all vegetation, trees, bushes, sod, topsoil, artificial fill, debris, asphalt,

concrete, and other deleterious material prior to fill placement.
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Removals: Please refer to the Removals section of this report for specific

recommendations for removals.

Subgrade Preparation: We recommend that the subgrade for those areas

receiving any fill be prepared by scarifying the upper 12 inches and moisture
conditioning, as required to obtain at least optimum moisture, but not greater
than 120 percent of optimum. The scarified areas shall be compacted to at
least 90 percent of the maximum laboratory density, as determined by ASTM
D-1557-12 compaction method. All areas to receive fill should be observed by

the Geotechnical Engineer prior to fill placement.

Subgrade Verification and Compaction Testing: Regardless of material or

location, all fill material should be placed over properly compacted subgrades
in accordance with this section. The condition of all subgrades shall be verified
by the Geotechnical Engineer before fill placement or earthwork grading
begins. Earthwork monitoring and field density testing shall be performed
during grading to provide a basis for opinions concerning the degree of soil
compaction attained. The Contractor should be responsible for notifying the
Geotechnical Engineer when such areas are ready for inspection. Inspection
of the subgrade may also be required by the controlling governmental agency
within the respective jurisdictions. Density tests should also be made on the
prepared subgrade to receive fill, unless the areas are underlain by dense

alluvium, as required by the Geotechnical Engineer.

6.8.3 Fill Placement

Laboratory Testing: Representative samples of materials to be utilized as

compacted fill should be analyzed in a laboratory to determine their physical
properties. If any material other than that previously tested is encountered

during grading, the appropriate analysis of this material should be conducted.

On-Site Fill Material: The on-site soils, in our opinion, are adequate for re-use

in controlled fills provided the soils do not contain any organic matter, debris,
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and that over-sized rocks are buried in accordance with the recommendations

under Rock Fragments.

Rock Fragments: The alluvium on the site should be free of oversized rocks.

Any rock fragments over 6 inches should be kept below a depth of 5 feet below
proposed grade. Rocks greater than 6 inches in diameter should be taken off
site or placed in accordance with the recommendations of the Geotechnical
Engineer. Rocks greater than 6 inches in diameter shall be kept out of all street
areas to a depth below the deepest proposed utility line. Rocks shall not be
placed in concentrated pockets, shall be surrounded with fine grained material,
and the distribution of the rocks shall be supervised by the Geotechnical
Engineer. A sufficient amount of fine-grained material shall be placed around
the rocks to prevent nesting and to fill all void space. An adequate amount of

water will be required to force fines into any open voids.

Fill Placement: Approved on-site material shall be evenly placed, watered,

processed, and compacted in controlled horizontal layers not exceeding eight
inches in loose thickness, and each layer should be thoroughly compacted with
approved equipment. The fill should be placed and compacted in horizontal

layers, unless otherwise recommended by the Geotechnical Engineer.

Compaction Criteria - Shallow Fills: For fills less than 40 feet in vertical

thickness, each layer shall be compacted to at least 90 percent of the maximum
laboratory density for material used as determined by ASTM D-1557-12. The
field density shall be determined by the ASTM D-1556-07 method or
equivalent. Where moisture content of the fill or density testing yields
compaction results less than 90 percent, additional compaction effort and/or
moisture conditioning, as necessary, shall be performed, until the fill material

is in accordance with the requirements of the Geotechnical Engineer.

Fill Material - Moisture Content: All fill material placed must be moisture

conditioned, as required to obtain at least optimum moisture, but not greater
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than 120 percent. If excessive moisture in the fill results in failing results or an
unacceptable “pumping” condition, then the fill should be allowed to dry until
the moisture content is within the necessary range to meet the required

compaction requirements or reworked until acceptable conditions are obtained.

Keying and Benching: All fills should be keyed and benched through all topsoil,

slopewash, alluvium or colluvium or creep material into firm material where the
slope receiving fill is steeper than 5:1 (Horizontal: Vertical) or as determined by
Geotechnical Engineer. The standard acceptable bench height is four feet into
suitable material. The key for side hill fills should be a minimum of 15 feet
within compacted fill or firm materials, with a minimum toe embankment of 2
feet into compacted fill, unless otherwise specified by the Geotechnical

Engineer.

Slope Face - Compaction Criteria: The Contractor should be required to obtain

a minimum relative compaction of 90 percent out to the finish slope face of fill
slopes. This may be achieved by either overbuilding the slope a minimum of
five feet, and cutting back to the compacted core, or by direct compaction of
the slope face with suitable equipment, or by any other procedure which
produces the required compaction. If the method of achieving the required
slope compaction selected by the Contractor fails to produce the necessary
results, the Contractor should rework or rebuild such slopes until the required
degree of compaction is obtained, at no additional cost to the Owner or
Geotechnical Engineer. Slope testing will include testing the outer 6 inches to
3 feet of the slope face during and after placement of the fill. In addition, during
grading, density tests will be taken periodically on the flat surface of the fill three

to five feet horizontally from the face of the slope.

Slope Face - Contractor’s Responsibility: The Contractor should prepare a

written detailed description of the method or methods he would employ to

obtain the required slope compaction. Such documents should be submitted
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to the Geotechnical Engineer for review and comments prior to the start of

grading.

Slope Face - Vegetation: All fill slopes should be planted or protected from

erosion by methods specified in the geotechnical report or required by the

controlling governmental agency.

Density Testing Intervals: In general, density tests should be conducted at

minimum intervals of 2 feet of fill height or every 500 to 1,000 cubic yards. Due
to the variability that can occur in fill placement and different fill material
characteristics, a higher number of density tests may be warranted to verify

that the required compaction is being achieved.

Grading Control: Earthwork monitoring and field density testing shall be

performed by the Geotechnical Engineer during grading to provide a basis for
opinions concerning the degree of soil compaction attained. The Contractor
should receive a copy of the Geotechnical Engineer's Daily Field Engineering
Report which will indicate the results of field density tests for that day. Where
failing tests occur or other field problems arise, the Contractor shall be notified
of such conditions by written communication from the Geotechnical Engineer
in the form of a conference memorandum, to avoid any misunderstanding

arising from oral communication.

Drainage Devices: Drainage terraces should be constructed in compliance

with the ordinances of controlling governmental agencies, or with the

recommendations of the Geotechnical Engineer or Engineering Geologist.

6.8.4 Construction Considerations

Erosion Control: Erosion control measures, when necessary, should be

provided by the Contractor during grading and prior to the completion and

construction of permanent drainage controls.
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Compaction Equipment: It is also the Contractor's responsibility to have

suitable and sufficient compaction equipment on the project site to handle the
amount of fill being placed and the type of fill material to be compacted. If
necessary, excavation equipment should be shut down to permit completion of
compaction in accordance with the recommendations contained herein.
Sufficient watering devices/equipment should also be provided by the

Contractor to achieve optimum moisture content in the fill material.

Final Grading Considerations: Care should be taken by the Contractor during

final grading to preserve any berms, drainage terraces, interceptor swales, or

other devices of a permanent nature on or adjacent to the property.

6.8.5 Temporary Excavation

Where the necessary space is available, temporary unsurcharged
embankments may be sloped back without shoring. The slope should not be

cut steeper than the following gradient:

TABLE 6
TEMPORARY EXCAVATION SLOPE

. Temporary Gradient

Height (Horizontal:Vertical)
0-5 Near Vertical

above 5' 1:1

In areas where soils with little or no binder are encountered, shoring or flatter
excavation slopes shall be made. These recommended temporary excavation

slopes do not preclude local ravelling or sloughing.

All applicable requirements of the California Construction and General Industry
Safety Orders, the Occupational Safety and Health Act, and the Construction
Safety Act should be met.

Where sloped embankments are used, the top of the slope should be

barricaded to prevent equipment and heavy storage loads within five feet of the
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top of the slope. If the temporary construction embankments are to be
maintained for long periods, berms should be constructed along the top of the
slope to prevent runoff water from eroding the slope faces. The soils exposed
in the temporary backcut slopes during excavation should be observed by our
personnel so that modifications of the slopes can be made if variations in the
soil conditions occur. The temporary excavation slopes should be supported

within three weeks.

6.8.6 Excavation Observation

All footing and other excavations should be observed by an Engineering
Geologist or Geotechnical Engineering prior to placement of any steel to verify
that the proper foundation material has been encountered. The City Inspector

should also observe the excavation.

6.8.7 Utility Trenching and Backfill

Utility Trenching: Open excavations and excavations that are shored shall

conform to all applicable Federal, State, and local regulations.

Backfill Placement: Approved on-site or imported fill material shall be evenly

placed, watered, processed, and compacted in controlled horizontal layers not
exceeding eight inches in loose thickness, and each layer should be thoroughly
compacted with approved equipment. All fill material should be moisture
conditioned, as required to obtain at least optimum moisture, but not greater
than 120 percent of optimum moisture content. The fill should be placed and
compacted on a horizontal plane, unless otherwise recommended by the

Geotechnical Engineer.

As an alternative to on-site or imported fill material, for shallow trenches where
pipe or utility lines may be damaged by mechanical compaction equipment,
such as under building floor slabs, imported clean sand having a sand

equivalent (SE) value of 30 or greater may be utilized. The sand backfill
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materials should be watered to achieve near optimum moisture conditions and
then tamped into place. No specific relative compaction will be required;
however, observation, probing, and if deemed necessary, testing should be
performed by a representative of the project geotechnical consultant to verify

an adequate degree of compaction.

Backfill Compaction Criteria: Each layer of utility trench backfill shall be

compacted to at least 90 percent of the maximum laboratory density
determined by ASTM D-1557-12. The field density shall be determined by the
ASTM D-1556-07 method or equivalent. Where moisture content of the fill or
density testing yields compaction results less than 90 percent, additional
compaction effort and/or moisture conditioning, as necessary, shall be

performed, until the compaction criteria is reached.

Exterior Trenches Adjacent to Footings: Exterior trenches, paralleling a footing

and extending below a 1H:1V plane projected from the outside bottom edge of
the footing, should be compacted to 90 percent of the laboratory standard.
Sand backfill, unless it is similar to the in-place fill, should not be allowed in
trench backfill areas. Density testing, along with probing, should be

accomplished to verify the desired results.

Pipe Bedding: We recommend that a minimum of 6 inches of bedding material
should be placed in the bottom of the utility trench. All bedding materials shall
extend at least 4 inches above the top of utilities which require protection during
subsequent trench backfilling. All trenches shall be wide enough to allow for

compaction around the haunches of the pipe.

Groundwater Migration: Backfilled utility trenches may act as French drains to

some extent, and considerable groundwater flow along utility bedding and
backfill should be expected. Wherever buried utilities, or structures which they
may intersect, could be adversely affected by such drainage, provisions shall

be made to collect groundwater migrating along the trench lines. These
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situations include where buried utilities enter buildings, particularly where they
enter below grade mechanical rooms, and where buried utilities enter junction
boxes or switching stations that are intended to remain dry. Mitigation
measures include, but are not limited to, placement of perforated drainpipes
below and continuous with bedding materials, and placement of seepage

barriers such as lean mix concrete or controlled density fill (CDF).

7.0 CLOSURE

We appreciate this opportunity to be of continued service to you. If you have any questions
regarding the content of this report or any other aspects of the project, please do not hesitate

to contact us.
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GEOTECHNICAL BORING LOG

California Ring
Rock Core
Bulk Sample

PROJECT NAME WJK Development W.O0. 7907
DRILLING COMPANY Choice DATE STARTED 3/18/2024 BORING NO. B-1 |
TYPE OF DRILL RIG Truck Mounted LOGGED BY RM SHEET
DRILLING METHOD Hollow Stem HAMMER WT (Ibs) 140 GROUND ELEV.
DIAMETER OF HOLE (IN) 8 DROP (IN) 30 GW ELEV.
Boring Location:
8_ — [%2]
gl £ © 2= 2 _ | &
£ = 2 GEOTECHNICAL DESCRIPTION 25| 88 g
515 & =5 | & 5
[%5]
0 | 0-50', ALLUVIUM (Qa)
n 0-5', Brown sandy, silty CLAY, very moist, soft
5 : 31/50 5', Reddish brown to brown, silty fine to coarse SAND, with some clay, dry,
| very dense
| 24/50 7.5, Reddish grey brown, silty coarse SAND, dry, very dense
10: 36/39/ 10', Reddish brown, silty fine to coarse SAND, with some clay, slightly moist,
| 50 for 5" |very dense
15: 11/9/11 15', Reddish brown, sandy SILT to silty fine SAND, slightly moist, firm/dense
20: 12/18/9  |20', Light brown to reddish brown, silty fine to coarse SAND, slightly moist,
_ very dense
25: 45/50 for 4" [25', Reddish brown, silty coarse SAND, wet, very dense
30: 9/13/15  [30', Reddish brown, silty coarse SAND, wet, very dense
SIEVE: Grain Size Analysis PLATE A-1
LEGEND #200: Washed Seive #200
- MAX: Maximum Dry Density
DS: Direct Shear
Standard Penetration Test  |¢/s: Collapse/Swell

GeoSoils Consultants Inc.

CONS: Consolidation
HYDR: Hydrometer Analysis
EXPAN: Expansion Index
CHEM:  Chemical Tests

R-V: R-Value

PI: Atterberge Limits Tests

GEOTECHNICAL - GEOLOGIC - ENVIRONMENTAL




GEOTECHNICAL BORING LOG

Standard Penetration Test
California Ring

Rock Core

Bulk Sample

DS: Direct Shear

PROJECT NAME WJK Development W.O0. 7907
DRILLING COMPANY Choice DATE STARTED 3/18/2024 BORING NO. B-1 |
TYPE OF DRILL RIG Truck Mounted LOGGED BY RM SHEET
DRILLING METHOD Hollow Stem HAMMER WT (Ibs) 140 GROUND ELEV.
DIAMETER OF HOLE (IN) 8 DROP (IN) 30 GW ELEV.
Boring Location:
8_ — [%2]
= - ef 5| &
£ = 2 GEOTECHNICAL DESCRIPTION 25| 88 g
] £ 2 =5 > £
cc,)rx (&) (=) (@]
35 | 13/15/21 |35', Light brown, silty coarse SAND, wet, very dense
40 |
45: 9/11/15  |45', Light brown to brown, silty coarse SAND with some clay, wet, dense
50: 17/15/18 |50, Gray brown , fine to coarse SAND with some gravel, wet, dense, transitions to
] reddish brown, sandy SLT, fine grained sand, moist, firm
N TD=50'
a Groundwater @ 25'
| No caving
55 |
60 |
65 |
SIEVE: Grain Size Analysis PLATE A-2
LEGEND #200: Washed Seive #200
- MAX: Maximum Dry Density

GeoSoils Consultants Inc.

C/S: Collapse/Swell
CONS: Consolidation
HYDR: Hydrometer Analysis
EXPAN: Expansion Index
CHEM:  Chemical Tests

R-V: R-Value

PI: Atterberge Limits Tests

GEOTECHNICAL - GEOLOGIC - ENVIRONMENTAL




GEOTECHNICAL BORING LOG

PROJECT NAME WJK Development W.0. 7907
DRILLING COMPANY Choice DATE STARTED 3/18/2024 BORING NO. B-1 |
TYPE OF DRILL RIG Truck Mounted LOGGED BY RM SHEET
DRILLING METHOD Hollow Stem HAMMER WT (Ibs) 140 GROUND ELEV.
DIAMETER OF HOLE (IN) 8 DROP (IN) 30 GW ELEV.
Boring Location:
GQJ_ — [%2]
gl £ © 2= 2 _ | &
£ = 2 GEOTECHNICAL DESCRIPTION 25| 88 g
515 & =5 | & 5
[%5]
0 0-20', ALLUVIUM (Qa)
EZ 31417 2.5', Brown, silty, clayey, fine to coarse SAND, moist, soft/loose with minor roots
5', Brown, clayey, silty fine to coarse SAND, moist., dense
5 N 6/9/12
: 5/8/10 7.5', Reddish gray brown, silty fine to coarse SAND, moderately moist, dense
10: 43/40/50 110", Reddish brown, silty fine to coarse SAND, slightly moist, very dense
| for 4"
15: 17/20/34  |15', Reddish brown, silty coarse SAND with caliche, moderately moist, very dense
20: 19/34/50 120", Reddish brown, silty coarse SAND, moist to very moist, very dense
_ for 2" TD=20'
| Groundwater @ 19'
] No caving
25 |
30 |
SIEVE: Grain Size Analysis PLATE A-3
LEGEND #200: Washed Seive #200
- MAX: Maximum Dry Density
DS: Direct Shear
Standard Penetration Test  |¢/s: Collapse/Swell
California Ring CONS: Consolidation
~— HYDR: Hydrometer Analysis s
<2<2 [Rock Core EXPAN:  Expansion Index GeoSoils Consultants Inc.
CHEM: Chemical Tests GEOTECHNICAL - GEOLOGIC - ENVIRONMENTAL
Bulk Sample R-V: R-Value
PI: Atterberge Limits Tests




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 140#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
= < ° o
g = 2 £ BORING NO.: B-1 8 z "
B i © S &> 5 | & s
Elgl 1 |3 ]¢ VEISE £
el 3 s 3 g i3 °
2 S MATERIAL DESCRIPTION AND COMMENTS 2
Alluvium: SH, El, MD, SR
SM |0" Silty f-m SAND with some clay, red brown, slightly moist, loose to medium
| dense
5
35 Bl-I 5" Silty f-m SAND with some clay, red brown, slightly moist, dense 50 | 1309 HC
50-4.5"
|
0 :F 50 | BI-2 10" SAME 68 | 1121
15 Il BI-3 15" SAME 18.1 | 109.4
19
22
20
:F 50 | Bl-4 20': SAME 87 | 1197
25
43 BI-5 25": Silty f-c SAND, gray brown to red brown, slightly moist, dense
50-5.5"
30
40 Bl-6 SP 130" m-c SAND with gravel, gray brown, wet, dense
v 50-4.5
% Sample type: - ---Ring l ---SPT Zl---Smau Bulk g---Large Bulk |:| ---No Recovery ¥ ---Water Table
8 Lab testi AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
- ab testing: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 40#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
o ° o
T 5 3 . g
S| g £ 2 £ BORING NO.: B-1 (continued) 2 z "
=] A
- 3z 2 3 g g g £
K - 2 <
SlEl & | 2|2 853 ]
"" S MATERIAL DESCRIPTION AND COMMENTS 2 e

Alluvium (continued)

35—

40
] 18 BI-7 SM  |40" Silty f-c SAND, gray brown to red brown, wet, dense
50-5.5"

45
36 BI-8 45": SAME
50-5"

50
] 18 BI-9 50": Silty f-c SAND with trace gravel, red brown to gray brown, wet, dense
50-2.5"

BORING TERMINATED AT 50 FEET

No groundwater encountered
Boring backfilled with cuttings

55 =
60 =
% Sample type: - ---Ring l --SPT Z---Small Bulk g---Large Bulk I:l ---No Recovery ¥ ---Water Table
]
Q AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
4 | Lab testi
Lab testing: - L - - A - : .
- SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 140#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
_ = 5 =
Slgl | ¢ | & BORING NO.: B-2 g |2 .
R S 3 & s 5§ < 5
gl2l 3|2 |8 0g|lc8 b
512 | 8|3 g | & ©
@ E] MATERIAL DESCRIPTION AND COMMENTS 2 e
Alluvium:
SM |0": Silty f-m SAND with some clay, red brown, slightly moist, loose to medium
| dense
5 . A )
22 | B2-I 5" Clayey silty f-c SAND, red brown, slightly moist, dense 79 | 1300
24
18
10
33 B2-2 10": Silty f-c SAND, gray to red brown, slightly moist, dense 10.7 | 1279
46
48
15
I3 | B2-3 | SC [|5" Clayey f-c SAND, red, slightly moist, dense 13.8 | 1225
27
33
20
16 B2-4 20": SAME 9.1 126.1
22
25
_ BORING TERMINATED AT 21.5 FEET
: No groundwater encountered
| Boring backfilled with cuttings
25 =
30 —
% Sample type: - ---Ring l ---SPT Z---Small Bulk &---Large Bulk I:l ---No Recovery ¥ ---Water Table
8 Lab . AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
= Lab testing: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 140#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
o ° o
= 5 8 g
g =2 | & BORING NO.: B-3 g |2 .
g% B 2 b Sgl&¢g £
[a} = 2 o 9 o & ]
512 | 8|3 g | & ©
"" S MATERIAL DESCRIPTION AND COMMENTS 2 e

Alluvium:
SM |0": Silty f-m SAND with some clay, red brown, slightly moist, loose to medium

| dense
5 ) A A )
I5 | B3-1 5" Silty fine SAND, medium brown, slightly moist, dense 9.6 | 109.7
14
16
10
I 20 B3-2 10": Silty fine SAND, orange brown mottled, slightly moist, dense 125 | 1242 HC
50-4.5"
15
24 | B3-3 | SC |15 Silty clayey f-c SAND, red, slightly moist, dense 148 | 120.2
47
50-5"

2
0 ] 21 | B3-4 20': SAME 132 | 1222
50

BORING TERMINATED AT 20 FEET

No groundwater encountered
Boring backfilled with cuttings

25 =
30 —
% Sample type: - ---Ring l ---SPT Z---Small Bulk &---Large Bulk I:l ---No Recovery ¥ ---Water Table
w
8 Lab testi AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
ab testing: . AN . N
= SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: Frontier Enterprises DRILLER: 2R Drilling LOGGED BY: AMS
PROJECT NAME: APN 479-140-022 DRILL METHOD: 8" Hollow Stem OPERATOR: Jerry
PROJECT NO.: 1165-CR3 HAMMER: Auto 140#/30" RIG TYPE: CME 75
LOCATION: See Boring Location Map DATE: 3/24/2014
SAMPLES Laboratory Testing
—_ o ° c
Slgl | ¢ | & BORING NO.: B-4 g |2 .
R S 3 & s 5§ < 5
SHERE AN Szliz|
El 3 s 3 g z o
o S MATERIAL DESCRIPTION AND COMMENTS 2 e
Alluvium:
SM |0": Silty f-m SAND with some clay, red brown, slightly moist, loose to medium
| dense
5 . A h )
18 | B4-1 5" Silty fine SAND, medium brown, slightly moist, dense 12.1 | 125.1
27
28
10
24 B4-2 SC [10": Silty clayey f-c SAND, red brown, slightly moist, dense 104 | 128.1
43
50-5.5"
15
43 B4-3 15": SAME 13.1'] 122.0
50-3"
20
12 B4-4 20": SAME 12.3 | 1243
23
42
_ BORING TERMINATED AT 21.5 FEET
: No groundwater encountered
| Boring backfilled with cuttings
25 —
30 —
% Sample type: - ---Ring l ---SPT Z---Small Bulk &---Large Bulk I:l ---No Recovery ¥ ---Water Table
8 Lab . AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
= Lab testing: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




FRONTIER ENTERPRISES

DOUSBLE RING INFILTROMETER TEST DATA

Project Name and Tesc Location: [l65-C,R1 TTM %44 Liquid Used: WA‘I‘ER
Trench No Ground Temparicurs:
Taesced byr Liquid Lavel Mainced by Using: N M U EEM
Dats of Tasting: e/28/14 Panetradon of Rings Inco Sail (in.): 4
Water Table Depch: 50 USCS Classificacion: M
FLOW READINGS INFILTRATION RATE
RING SPACE
TriaL No T RTE e i I::E: :::: z::gr: ::f:: ;»Q::,m( INNER (inJhe.) M,Nu"‘“ REMARKS
= THECS) Gy |addedin] Gy |addedin] B i
mi) mi)
s 520 o lo (z 74
I € 53e te | 9% 232 (%4 | 1390 0.8 1.9
5 1 | 53/ o (o 1z
€ | 5%/ | o 9% 1232 ([ Ye|l390 0.8 L5
3 S42 o /o /T
" e T Sse | 10 197 23211 e 1390 0g | t.5
s | 553 0 o /L
e T eos | 1o 19751232 11 7 | 1%% 0.8 | I.g
s cod-| o to [T
P T T e 1o 1%l 6 [T175 1695 0.4 0.8
s éiss | o lo [
" [ T ezs| 10 [9'% U6 [7] 751695 04 | 0.8
7 $ 626 2} /o Iz 0
t | gse | 30 979|348 [/l V5 |7085 94 |08
s | 658 0 /0 12
' [ 1728 30 [9%d 34% [ 1] /5 2085 04 0.9
i $ 73e o ) (Z
e | goo | 30 |96 348 | (I g 2085 04 0-8
w0 $ | Boz 2] (o 12
e | 832 | 30 |97%)| 34%| /] 75 |2085 0.4 0.8
i ¥ 234 o 1o lz
© | 04 | Jo |9 7%| 23211 "Je| l043 3 | 0.6
1 3 70& o (o (Z
e | 43¢ | 30 |77 232[7] Wia| 1043 0.3 0.6
3 938 o (o [#A
® W 1o | 30 1974|232 [ 11 "Vie| (043 0-3 |06
’ s [e/O o /o /2
' © | jodo| 30 |98 23T/ Wip| 1043 0.3 9-6
$ ie4z | © /6 (Z
Y e Tzl 30 197232 [7 eliod3 0.3 |06
s 04| o (0 7
C T T yad 30 (97| *32 [ ] 1043 d IR
s 14é | o [0 'z 74
” e | 30 | 975|232 el (043 0.3 0.6
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April 29, 2024
W.O. 7907

APPENDIX B

LAB DATA

MDN 24161

GeoSoils Consultants Inc.



UGeoSoils Consultants Inc.

Cleint:

Work Order:

Test Date:
Sample:

Soil Classification:
Test Procudure:
Lab and QC By:

WIK
7907
4/19/2024
B-2 @ 5.0'

Brown slightly clayey sandy SILT.

ASTM D 2435-04
RA

Consolidation(%)

Consolidation-Normal Pressure Curve

\\ Water Added @ 1.0 tsf

—
o

~
)

W

-14

-16

-18

Normal Pressure (tsf)

Final Moisture Content (%)

13.69

Init. Dry Density (PCF)

119.2

Init. Void Ratio

0.42

% Hydroconsolidation:

-0.1

Total Consolidation @ 16 ts

-10.6

CONSOLIDATION TEST DIAGRAM

Plate: C-1




Cleint: WIJK

Work Order: 7907
Test Date: 4/19/2024
JQPRPecsolls Consultants Ine.  gample: B2@7.5
Soil Classification: Brown clayey very fine to coarse SAND.
Test Procudure: ASTM D 2435-04
Lab and QC By: RA
Consolidation-Normal Pressure Curve
4 |
0.p1 01 10 l(l)O
2
0 =
\\ Water Added @ 1.0 tsf
2 ™~
ﬂ\
-4 \‘\
& \\
é -6 N
.5 k\\~~~~.‘ A\
*5 _8 \\ \
= T
S
2
) -10
@)
-12
-14
-16
-18
-20
Normal Pressure (tsf)
Final Moisture Content (%) 14.81 % Hydroconsolidation: 0.0
TRt Dry Density (PCF) 120.6 Total Consolidation @ 16 15 85
Init. Void Ratio 0.45

CONSOLIDATION TEST DIAGRAM Plate: C-2




EXPANSION INDEX TEST

ASTM D-4829
WJK
7907
Project Information
Project Name: WJK
Work Order No.: 7907
Date of Test: 15-Apr-24
Tract Number:
Constants
Vol. wet soil (cf): 0.0073
Calculations Specific Gravity: 2.70
Boring/Lot #: B-2
Depth of Test (ft): 0-5.0
. P Brown silty very fine to
Soil Classification: fine éAN%.
Wet Weight + Ring (Ibs): 1.3650
Ring Weight (Ibs): 0.4280
Wet Weight (Ibs): 0.9370
Wet Density (pcf): 128.4
Moisture (%): 8.2
Dry Density (pcf): 118.6
Saturation (%): 52.7
Initial Reading: 0.3720
Final Reading: 0.3820
Expansion, H, (inches): 0.0100
Expansion Index: 11
Expansion Potential: Very Low
After Test
Wet Weight (g): 445.6
Dry Weight (g): 390.7
Water Loss (g): 54.9
Moisture (%): 14.1
Expansion Index Table: 0 - 20 = Very Low
21 -50 =Low
51 - 90 = Medium
91 - 130 = High

130 & Up = Very High

EI7907.1.xIs




DRY DENSITY (pcf)

|| |/GeoSoils Consultants Inc.

Client:

Work Order:

Test Date:
Sample:

Soil Classification:
Compaction Procedure:

WJK

7907
4/15/2024

B-2 @ 0-5.0'

Brown silty very fine to fine SAND.
ASTM D 1557 Method A

Lab and QC by: RA
145.0 N < AN
N\ N\ N
N\ N\ AN
‘\\ \\ AN
140.0 NN\
N N\, N\
N\ N Ge=2.7
\\ \\ \ gS5=4.7 bs:z 8
135.0 \ NC . [
N\ N\ Gs=2.9
N N\ N\,
NN
130.0 &~ NI
/. NK
.// AN NN\ K
125.0 NN N\
N\ N\
N
N \‘\
120.0 N
N
. N
\\ ‘\\
115.0 N TN N
N
N N
N \\ \\
110.0 N
SN N
NG \\
\\
105.0 ~_
O
\ .
N
100.0
95.0
90.0
0150 10.0 4, 15.0 10 20.0 ] 25.0
MOISTURE CONTENT (%)
MAXIMUM DRY DENSITY: 131.0
OPTIMUM MOISTURE CONTENT (%): 8.5
A Mold diameter (in) 4 4 4 4 4
B Mold height (in) 4.581 4.581 4.581 4.581 4.581
C Wt. of Mold (g) 4276 4276 4276 4276 4276
D Moist Soil + Mold (g) 6305 6401 6419 0 0
E Soil Wt. (g) 2029 2125 2143 -4276 -4276
F Volume of mold (ft3)  0.0334 0.0334 0.0334 0.0334 0.0334
G Volume of mold (cm3) 944.99 944.99 944.99 944.99 944.99
H Moist Density (g/cm3)| 2.14711] 2.248701]  2.267748865] -4.524916] -4.52492|
M Wt. of wet soil (g) 200 200 200 200 200
N Wt. of dry soiltare (g) 187.9 185.4 182.5 176.1 175
(0] Wt. of water (g) 12.1 14.6 17.5 23.9 25
P Moisture Content (%) 6.4 7.9 9.6] #N/A #N/A .
Q Dry Density (g/cm3) 2.0 2.1 21| ZN/A ZN/A Plate: MDD-1
R Dry Unit Weight (pcf) 125.9 130.1 129.2] #N/A #N/A




GeoSoils Consultants Inc.

RELATIVE COMPACTION DETERMINATION

WORKSHEET
CLIENT : WJK OR‘I’)V:sﬁO . 7907 DATE : 04/17/24
WET DRY | MAXIMUM [ OPTIMUM | o oo
SAMPLE DENSITY |MOISTURE %| DENSITY | DENSITY |MOISTURE| o) oo | NOTES
(PCF) (PCF) (PCF) %
B-1 @ 5.0 133.1 9.6 121.4
B-1 @ 7.5 125.7 7.9 116.5
B-1 @ 100 142.7 8.5 131.6
B-1 @ 150 - 12.0 - SPT.
B-1 @ 200 - 11.7 - SPT.
B-1 @ 250 137.2 7.2 128.0
B-1 @ 300 - 15.5 - SPT.
B-1 @ 350 - 12.9 - SPT.
B-1 @ 450 - 15.5 - SPT.
B-1 @ 500 - 19.5 - SPT.
B2 @ 2.5 134.9 13.1 119.3
B2 @ 5.0 135.2 13.4 119.2
B2 @ 7.5 137.3 13.9 120.6
B2 @ 100 142.7 12.5 126.9
B2 @ 150 139.8 11.5 125.4
B2 @ 200 139.0 12.7 123.3
SHEET: 1 of 1

MD7907.1.xls




GEOSOILS CONSULTANTS, INC.
6634 VALJEAN AVE.
VAN NUYS, CA 91406

ANAHEIM TEST LAB, INC

196 Technology Drive, Unit D
Irvine, CA 92618
Phone (949) 336-6544

DATE: 4/23/2024
P.O. NO.: Verbal
LAB NO.: C-7838
SPECIFICATION: CA 301

MATERIAL: Brown, Sandy Clay

Work Order No.: 7907
Client Name: WJK
Sample ID: B-2 @ 0-5'

ANALYTICAL REPORT
“R” VALUE

BY EXUDATION BY EXPANSION

28 N/A

RESPECTFULLY SUBMRTED

WES BRIDGER LAB MaNKGER



Sample: B-2 @ 0-5'

"R" Value

"R" VALUE ca 301

Client: GeoSoils Consultanys, Inc. ATL No.: C 7838 Date: 4/23/2024
Client Reference No.: 7907
Soil Type: Brown, Sandy Clay
TEST SPECIMEN A B C D
Compactor Air Pressure psi 80 200 150
Initial Moisture Content % 8.2 8.2 8.2
Moisture at Compaction % 10.0 9.1 9.5
Briguette Height in. 2.53 2.44 2.48
Dry Density pcf 128.2 130.2 129.1
EXUDATION PRESSURE psi 272 516 389
EXPANSION PRESSURE psf 0 95 43
Ph at 1000 pounds psi 46 38 43
Ph at 2000 pounds psi 102 68 81
Displacement turns 4.43 3.86 4.05
"R" Value 24 47 38
CORRECTED "R" VALUE 24 47 38
Final "R" Value
BY EXUDATION: 28
@ 300 psi
BY EXPANSION: N/A
Tl =5.0
90
80 HHH - e 2 e e e e e e e e e
70 ss ol FHH e s sa===asass==masasas S
60 = FHH SN EEEEEER ER=mEEEmE HEREERERan namEmEmENs SnEnama=E
50
40
30 £
20
10
0
100 200 400 500 600 700 800

00 .
Exudation Pressure




Appendix 4: Historical Site Conditions

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

The site consists of an almost square shaped parcel, approximately 9.4 acres in size. The site is
currently undeveloped and appears to have been graded in the past. Ground surface cover
consists of exposed soil.

The site topography appears to have a low spot at the southeast corner of the property. There
is an estimated 6 foot of elevation differential across the site. The existing flows drains into an
existing inlet that is in the public right of way just north of Cottonwood Avenue. This inlet is the
ultimate outfall of the site and is connected into the Riverside County Flood Control District
Sunnymead Line P.

The site will be developed into attached multi-family homes. The site will contain twenty-three
residential building a multi-purpose building and pool, and two recreational areas. Each
residential building will contain 8 dwelling units. 10 building’s (80 units) will have approximately
730 sq ft footprint. 13 buildings (104 units) will have approximately 1,090 sq ft footprint.

-32-



The project site has been vacant in its recent history. Below is an image from Esri 2002.

Cottonwood Village

Esri 2002
. . ra

-33-



Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis

-36 -



Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation

-37 -
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Effective Impervious Fraction

Developed Cover Types Effective Impervious Fraction

Concrete or Asphalt 1.00

Compacted Soil (e.g. unpaved parking) 0.40

Permeable Paving Blocks w/ Sand Filled Gap 0.25

Gravel or Class 2 Permeable Base 0.10

Open and Porous Pavers 0.10

Ornamental Landscaping 0.10

Natural (B Soil) 0.15

Natural (D Soil) 0.40

Mixed Surface Types



Cottonwood Multifamily Residential

Calculations of storage system drain in 72 hours

Storage OUTLET OUTLET SIZE DrainTime
Volume (cf) (cfs) (in) (hr)

BMP 1 1,728 0.573* 6 0.84

BMP 2 3,259 0.573* 6 1.58

BMP 3 4,437 0.573* 6 2.15

BMP 4 3,554 0.573* 6 1.72

BMP 5 488 0.128** 3 1.06

*6” PVC @0.5% MIN 0.573 cfs full

**3” PVC @1% MIN 0.128 cfs full

Draintime = (volume(cf)/outlet(cfs))/3600s

=hr



DMA

a ~ WON PP

DCV

1728
3259
4437
3554

488

DRAW
DOWN

FLOW =

48
48
48
48
48

DESIGN

FLOW (cfs) FLOW

0.0100
0.0189
0.0257
0.0206
0.0028

0.038462 MWS-L-4-8
0.072538 MWS-L-4-8
0.098758 MWS-L-4-8
0.079104 MWS-L-4-8
0.010862 MWS-L-4-8

DCV/(DRAW DOWN TIME*60*60)

STANDARD

FLOW

0.115
0.115
0.115
0.115
0.115



SITE SPECIFIC DATA

PROJECT NUMBER

PROJECT NAME

PROJECT LOCATION WETLANDMEDA~,  C/L

STRUCTURE 1D BED \
TREATMENT REQUIRED — ) oL

TREATMENT FLOW (CFS) PERIMETER N[ L MANIFOLD
PRETREATMENT LOADING RATE (GPM/SF) 21 GPMISF VOID AREA |1 VEGETATION ~a
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0 i X PLANT /L MANHOLE
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE (CFS) ORAIN DO LINE~{_ | it X ESMBUSH%;’,;\ /

PIPE DATA IE. WATERIAL DIAMETER ST . ; :
INLET PIPE 1 PRE=FILTER~
NLET PPE 7 CARTRIDGE

OUTLET PIPE e

PRETREATMENT |  BIOFILTRATION DISCHARGE IE IN

RIM ELEVATION
SURFACE LOAD | PEDESTRIAN

NOTES: INLET PIPE OUTLET PIPE 8-0"
SEE NOTES SEE NOTES

COJ]

PLAN VIEW LEFT END VIEW
* PRELIMINARY ONLY - NOT FOR CONSTRUCTION

INSTALLATION NOTES o/l c/L

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS ; CFT
AND INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE N
SYSTEM AND APPURTENANCES IN ACCORDANCE WITH THIS ©
DRAWING AND THE MANUFACTURER'S SPECIFICATIONS, UNLESS p
OTHERWISE STATED IN MANUFACTURER'S CONTRACT. % S

Ly
A

-
-

B RIM/FG

[T——BYPASS OVERFLOW WEIR
|_—FLOW CONTROL RISER

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER Y E ©F
RECOMMENDS A MINIMUM 6” LEVEL ROCK BASE UNLESS <4 /i m : .
SPECIFIED BY THE PROJECT ENGINEER. CONTRACTOR IS 3 ot 1R
RESPONSIBLE FOR VERIFYING PROJECT ENGINEER'S 1R ]
RECOMMENDED BASE SPECIFICATIONS. f | = £ oUT |
3. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL | 67 MIN._BASE
CONNECTING PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE 40"
SURFACE OF CONCRETE (PIPES CANNOT INTRUDE BEYOND
FLUSH). INVERT OF OUTFLOW PIPE MUST BE FLUSH WITH ELEVATION VIEW RIGHT END VIEW
DISCHARGE CHAMBER FLOOR. ALL PIPES SHALL BE SEALED
WATERTIGHT PER MANUFACTURER'S STANDARD CONNECTION DETAIL.
4. CONTRACTOR RESPONSIBLE FOR CONTACTING CONTECH FOR
ACTIVATION OF UNIT. MANUFACTURER'S WARRANTY IS VOID

TP

I
=

WITHOUT PROPER ACTIVATION BY A CONTECH REPRESENTATIVE. PROPRIETARY AND CONFIDENTIAL: A ® MWS L 4 8 V
5. VERTICAL HEIGHT VARIES BASED ON SITE SPECIFIC M O D UL AR | NOMAION COTANED IN THS DOCUMENT IS THE SOLE c% §NTECH TLTEToO”
REQUIREMENTS. EFLANDS ¥ STORMWATER BIOFILTRATION SYSTEM
FOR PATENT INFORMATION, GO TO

PROPERTY OF CONTECH AND TS COMPANIES. THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED) ENGINEERED SOLUTIONS LLC
www.ContechES.com/IP IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF CONTECH. www.ContechES.com STA NDA RD DETA /L
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jan 23 2025

3inch PVC at 1%

Circular Highlighted
Diameter (ft) = 0.25 Depth (ft) = 0.25
Q (cfs) = 0.128
Area (sqft) = 0.05
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.60
Slope (%) = 1.00 Wetted Perim (ft) = 0.79
N-Value = 0.009 Crit Depth, Yc (ft) = 0.22
Top Width (ft) = 0.00
Calculations EGL (ft) = 0.35
Compute by: Q vs Depth
No. Increments =2
Elev (ft) Section
101.00
100.75
100.50

100.25 [

100.00

99.75

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

6inch PVC at 0.5%

Thursday, Jan 23 2025

Circular Highlighted
Diameter (ft) = 0.50 Depth (ft) = 0.50
Q (cfs) = 0.573
Area (sqft) = 0.20
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.92
Slope (%) = 0.50 Wetted Perim (ft) = 1.57
N-Value = 0.009 Crit Depth, Yc (ft) = 0.39
Top Width (ft) = 0.00
Calculations EGL (ft) = 0.63
Compute by: Q vs Depth
No. Increments =2
Elev (ft) Section
101.00
100.75
100.50 f\
100.25 /
100.00 k
99.75
0 1

Reach (ft)



Santa Ana Watershed - BMP Design Volume, Vgyp o KeombedEnires

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting, Inc Date 1/28/2025
Designed by Angel Cesar, P.E. Case No
Company Project Number/Name 2023249
BMP Identification

BMP NAME /ID 1 - Modular Weland with upstream detention

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
1 51877 Mixed Surface Types 0.8 0.60 31089.7
51877 Total 31089.7 0.66 1709.9 1728

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp o KeombedEnires

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting, Inc Date 1/28/2025
Designed by Angel Cesar, P.E. Case No
Company Project Number/Name 2023249
BMP Identification

BMP NAME /ID 2 - Modular Weland with upstream detention

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
2 97870 Mixed Surface Types 0.8 0.60 58653.1
97870 Total 58653.1 0.66 3225.9 3259

Notes:




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

Legend:
(Rev. 10-2011) I—— Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting, Inc. Date 9/11/2024
Designed by Angel Cesar, P.E. Case No
Company Project Number/Name 2023249
BMP Identification

BMP NAME /ID 3-Modular Wetland with upstream detention

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dys= 0.66 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

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

Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMA Areasx | Storm Volume, Vgymp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor | Runoff Factor | Depth (in) (cubic feet) feet)
3 133,429 Mixed Surface Types 0.8 0.60 79963.5
133429 Total 79963.5 0.66 4398 6683.5

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp o KeombedEnires

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting, Inc Date 1/28/2025
Designed by Angel Cesar, P.E. Case No
Company Project Number/Name 2023249
BMP Identification

BMP NAME /ID 4 - Modular Weland with upstream detention

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
4 106147 Mixed Surface Types 0.8 0.60 63613.5
106147 Total 63613.5 0.66 3498.7 3554

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp o KeombedEnires

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Blue Engineering and Consulting, Inc Date 1/28/2025
Designed by Angel Cesar, P.E. Case No
Company Project Number/Name 2023249
BMP Identification

BMP NAME /ID 5 - Modular Weland with upstream detention

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dgs= 0.66 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubic feet) feet)
5 14367 Mixed Surface Types 0.8 0.60 8610.1
14367 Total 8610.1 0.66 473.6 488

Notes:
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE =243 LF

STORAGE SUMMARY

* STORAGE VOLUME REQUIRED = 1,710 CF
+» PIPE STORAGE VOLUME = 1,718 CF

* BACKFILL STORAGE VOLUME =0 CF

* TOTAL STORAGE PROVIDED = 1,718 CF

PIPE DETAILS

* DIAMETER = 36"

* CORRUGATION = 2 2/3x1/2
* GAGE =16

» COATING =ALT2

* WALL TYPE = SOLID

* BARREL SPACING = 18"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
+ ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

e ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

¢ QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
IS NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

e THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

o THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CONTECH REP FOR MODIFICATIONS.

76"

i 120'-0"
b I I I I Il
I I I I I I
ASSEMBLY
SCALE: 1" = 20'

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.

Sl ®
K

ENGINEERED SOLUTIONS LLC

www.ContechES.com

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069
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TABLE 1:
MIN. | CORR.
DIAMETER, D | ~6vER | PROFILE
6"-10" 12" 11/2" x 1/4"
12"-48" 12" 22/3"x1/2"
>48"-96" 12" 3"x1", 5" x 1"
>96" DB | 3"x1",5x1"

e  STRUCTURAL BACKFILL MUST EXTEND TO

LIMITS OF THE TABLE

e TOTAL HEIGHT OF COMPACTED COVER FOR

CONVENTIONAL HIGHWAY LOADS IS MEASURED
FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE
PAVEMENT OR TOP OF RIGID PAVEMENT

e ULTRAFLO ALSO AVAILABLE FOR SIZES 18" - 120"

WITH 3/4"x 3/4"x 7 1/2" CORRUGATION

TABLE 2: SOLID STANDARD

IN GEOGRAPHIES WITH INSTALLATION NOTES
SALTING. SEE

INSTALLATION NOTE 4

1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.

COVER DEPTH
(FOR MIN. COVER,

O

N

X

\
X

=

2. OTHERALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
SITE ENGINEER.

3. BACKFILL USING CONTROLLED LOW-STRENGTH MATERIAL

W KK
2 \\///\\\///\ ng’ (CLSM, "FLASH FILL" OR "FLOWABLE FILL") MAY BE USED WHEN
< g /\ /\ /\ “\é THE SPACING BETWEEN THE PIPES WILL NOT ALLOW FOR
L IS HAUNCH e £ PLACEMENT AND ADEQUATE COMPACTION OF THE BACKFILL.
® SN ZONE /// CONTACT CONTECH FOR FURTHER EVALUATION.
A &
S
\\///\\\// 4. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
R ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
R [ RBOVE DETALTS A RECOMMENDED OVER THE UPPER HALF OF THE PIPE. THE
N GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
A N N N N N N N gEg?ggfmgﬁ['ggth%NRSggo EeT SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
2 %/%/%/@WWW®®®®®®®®®/ SPECIFIC BACKFILL REQUIREMENTS. RESULT FROM A CHANGE. IN THE SURROUNDING

TRENCH

@ FILL ENVELOPE

ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO
THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
FOR ADDITIONAL INFORMATION.

EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

CMP DETENTION AND CMP DRAINAGE STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF

THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE < 24": 3.0D
PIPE 24" - 144™: D + 40"
PIPE > 144": D + 10'0"

HAUNCH MATERIALS UNDER THE PIPE.

PIPE<12":D + 16"
PIPE > 12" 1.5D + 12"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE

(APPROVED REGIONAL EQUIVALENTS INCLUDE CA-7)

FOUNDATION AASHTO 26.5.2 OR PER ENGINEER OF RECORD FOUNDATION MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL
MATERIAL APPROVED BY THE ENGINEER OF RECORD.
AASHTO M 43: 3. 357, 4. 467. 5. 56. 57 ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE
BEDDING e VAl e I WELL GRADED GRANULAR MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE

FOUNDATION SOILS CONFORMING TO AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1

CORRUGATED METAL PIPE

CRITICAL BACKFILL

AASHTO M 145: A-1,A-2, A-3

BACKFILL

AASHTO M 145: A-1, A-2, A-3

HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS.
BACKFILL SHALL BE PLACED IN 8" +/- LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT
THERE IS NO MORE THAN A THREE LIFT (24") DIFFERENTIAL BETWEEN ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL
SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING.

GRADED GRANULAR MATERIAL WHICH MAY CONTAIN SMALL AMOUNTS OF SILT OR CLAY AND MAXIMUM PARTICLE SIZE OF 3" (PER AASHTO 26.3.8.1 AND

WELL

12.4-1.3).

COVER MATERIAL

UP TO MIN. COVER - SEE 5AAND 5B ABOVE
ABOVE MIN. COVER - PER ENGINEER OF RECORD

COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROAD BASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF
APPLICABLE)

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION

REQUIREMENTS SHALL FOLLOW THE PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.

OPTIONAL SIDE GEOTEXTILE

NONE

GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION.

OPTIONAL GEOTEXTILE BETWEEN
LAYERS

POLDREB DB D b

NONE

IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL

MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM
SPACING IS 36". CONTACT YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5A INCLUDE CA-7, CODOT #67, MIDOT 2G, 34G, OR 21AA STONE OR GRAVEL; #8; #57; MIDOT 6A, 2G, 3G, 34G.

MANUFACTURER RECOMMENDED BACKFILL

NOT TO SCALE

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported

to Contech immediately for re-evaluation of the design. Contech

accepts no liability for designs based on missing, incomplete or

inaccurate supplied by others.
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TEMPORARY COVER FOR

CONSTRUCTION LOADS |

HEIGHT

FINISHED

OF —
COVER

2 [ GRADE
]

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150
MINIMUM COVER (FT)
12-42 2.0 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

CONSTRUCTION LOADING DIAGRAM

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL

SCALE: N.T.S.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

PIPE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

GALVANIZED: AASHTO M-36 OR ASTM A-760
AFFRQICMERE COATED: AASHTO M-245 OR ASTM A-762
ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE
HANDLING AND ASSEMBLY

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
s & g o4 - #5 @ 12" OCEW 2,410
bl ‘ — 4 4 | X . 4'X4' #5 @ 12" OCEW 1,780
S % N
S a \ \ ’ 30" 246" - #5 @ 12" OCEW 2,120
! L iﬂ - 5 46" X 4'-6" #5 @ 12" OCEW 1,530
. 25 5 \ #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON c o 42" 25-6"5-6 aa #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY Q2 X 5-6 #5 @ 9" OCEW 1,210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
e X6' #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o 2A A
%O%\ / B
Py
\ #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR 1 I
CASTING \
INTERRUPTED BAR =
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE ;

ROUND OPTION PLAN VIEW

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE

MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR

MODIFICATIONS.

INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED,

HALF EACH SIDE. ADDITIONAL BARS TO BE IN
THE SAME PLANE.

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Sl ®
K

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

ENGINEERED SOLUTIONS LLC

If discrepancies between the supplied information upon which

www.ContechES.com

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN

ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS

DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL

XL / \\\\ N\\\\ \\\\\ \ R EMBANKMENT
R AN
R A
R — S5
Y, " %%
O NI 5K
SIS SSRGS

GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

THE RESISTIVITY OF A PROJECT SITE MAY CHANGE OVER TIME DUE TO THE USE

OF VARIOUS SALTING, DE-ICING, AND AGRICULTURAL AGENTS APPLIED ON OR
NEAR THE AREA. TO MITIGATE THE POTENTIAL IMPACT OF THESE AGENTS, AN
HDPE MEMBRANE LINER WILL BE INSTALLED ON THE CROWN OF EACH PIPE,
CREATING AN IMPERMEABLE BARRIER. THIS MEASURE IS DESIGNED TO

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12 - 96"2)
18" FOR 1022 AND >)

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

TR RO
&% %\:*\//;\\ZEMBANKMENT
R Y N NS
RO £ LR
A R A R A I A R K A ARSI
A I N A N N N I N N S N N A N S A AN NN

8" LOOSE LIFTS

BEDDING

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE

R
N
%
\\>/§\\
N

>
>

N
X

X
N
S

L

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM

NN N
l\\;/<\\;//\\\;// 7 <\\j//\\\;//\\\ EMBANKMENT
XA 7 RGRA
RN N
N . R
SEKKX SN
XX, 3 DN
SRR L RRERGRI LRI
A A I R R A T R A A R AR
RPN

WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT ISA GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.

S KK

AN

ALY
T e o s . . PROIECTNo: [SEQNo: [DATE
Gontech Enginesred Solutions LLC (‘Contech). Neither this A AI'TEALL DY049899 Cottonwood 34641 49899 1/28/2025
drawing, nor any part thereof, may be used, reproduced or = = == il V] |
modified in any manner without the prior written consent of "p ——4 N = - DESIGNED: DRAWN:
Contech. Fail 1 I d it the r k and
oy T oy et s oo ENGINEERED SOLUTIONS LLC CMP DETENTION SYSTEMS DMA1 ovo ovo
such use.

CHECKED: APPROVED:
dscepanios et h sl st upn i www.ContechES.com CONTECH Rancho Cucamonga, CA oYo ovo
B g s st 0 crators s reoies 2025 Centre Pointe D, Suite 400, West Chester, OH 45069 DYODS
g " SHEET NO.:

e oy o BO03I6-1122 | 5TS4ET000 5136457953 FAX DRAWING DETENTION SYSTEM 1
inaceurate supplied by others. DATE REVISION DESCRIPTION BY




C:\EXPORTS\TEMPLATES\CMP_V10.DWG 10/18/2019 10:02 AM

PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE = 166 LF

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = 3,226 CF
+» PIPE STORAGE VOLUME = 3,259 CF

* BACKFILL STORAGE VOLUME =0 CF

* TOTAL STORAGE PROVIDED = 3,259 CF

PIPE DETAILS

* DIAMETER = 60"

* CORRUGATION = 5x1

* GAGE =16

» COATING =ALT2

* WALL TYPE = SOLID

* BARREL SPACING = 30"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
+ ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

e ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

¢ QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
IS NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

e THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

o THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CONTECH REP FOR MODIFICATIONS.

20-0"

520"
ASSEMBLY
SCALE: 1" =10'

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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TABLE 1:
MIN. | CORR.
DIAMETER, D | ~6vER | PROFILE
6"-10" 12" 11/2" x 1/4"
12"-48" 12" 22/3"x1/2"
>48"-96" 12" 3"x1", 5" x 1"
>96" DB | 3"x1",5x1"

e  STRUCTURAL BACKFILL MUST EXTEND TO

LIMITS OF THE TABLE

e TOTAL HEIGHT OF COMPACTED COVER FOR

CONVENTIONAL HIGHWAY LOADS IS MEASURED
FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE
PAVEMENT OR TOP OF RIGID PAVEMENT

e ULTRAFLO ALSO AVAILABLE FOR SIZES 18" - 120"

WITH 3/4"x 3/4"x 7 1/2" CORRUGATION

TABLE 2: SOLID STANDARD

IN GEOGRAPHIES WITH INSTALLATION NOTES
SALTING. SEE

INSTALLATION NOTE 4

1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.

COVER DEPTH
(FOR MIN. COVER,

O

N

X

\
X

=

2. OTHERALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
SITE ENGINEER.

3. BACKFILL USING CONTROLLED LOW-STRENGTH MATERIAL

W KK
2 \\///\\\///\ ng’ (CLSM, "FLASH FILL" OR "FLOWABLE FILL") MAY BE USED WHEN
< g /\ /\ /\ “\é THE SPACING BETWEEN THE PIPES WILL NOT ALLOW FOR
L IS HAUNCH e £ PLACEMENT AND ADEQUATE COMPACTION OF THE BACKFILL.
® SN ZONE /// CONTACT CONTECH FOR FURTHER EVALUATION.
A &
S
\\///\\\// 4. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
R ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
R [ RBOVE DETALTS A RECOMMENDED OVER THE UPPER HALF OF THE PIPE. THE
N GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
A N N N N N N N gEg?ggfmgﬁ['ggth%NRSggo EeT SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
2 %/%/%/@WWW®®®®®®®®®/ SPECIFIC BACKFILL REQUIREMENTS. RESULT FROM A CHANGE. IN THE SURROUNDING

TRENCH

@ FILL ENVELOPE

ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO
THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
FOR ADDITIONAL INFORMATION.

EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

CMP DETENTION AND CMP DRAINAGE STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF

THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE < 24": 3.0D
PIPE 24" - 144™: D + 40"
PIPE > 144": D + 10'0"

HAUNCH MATERIALS UNDER THE PIPE.

PIPE<12":D + 16"
PIPE > 12" 1.5D + 12"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE

(APPROVED REGIONAL EQUIVALENTS INCLUDE CA-7)

FOUNDATION AASHTO 26.5.2 OR PER ENGINEER OF RECORD FOUNDATION MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL
MATERIAL APPROVED BY THE ENGINEER OF RECORD.
AASHTO M 43: 3. 357, 4. 467. 5. 56. 57 ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE
BEDDING e VAl e I WELL GRADED GRANULAR MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE

FOUNDATION SOILS CONFORMING TO AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1

CORRUGATED METAL PIPE

CRITICAL BACKFILL

AASHTO M 145: A-1,A-2, A-3

BACKFILL

AASHTO M 145: A-1, A-2, A-3

HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS.
BACKFILL SHALL BE PLACED IN 8" +/- LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT
THERE IS NO MORE THAN A THREE LIFT (24") DIFFERENTIAL BETWEEN ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL
SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING.

GRADED GRANULAR MATERIAL WHICH MAY CONTAIN SMALL AMOUNTS OF SILT OR CLAY AND MAXIMUM PARTICLE SIZE OF 3" (PER AASHTO 26.3.8.1 AND

WELL

12.4-1.3).

COVER MATERIAL

UP TO MIN. COVER - SEE 5AAND 5B ABOVE
ABOVE MIN. COVER - PER ENGINEER OF RECORD

COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROAD BASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF
APPLICABLE)

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION

REQUIREMENTS SHALL FOLLOW THE PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.

OPTIONAL SIDE GEOTEXTILE

NONE

GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION.

OPTIONAL GEOTEXTILE BETWEEN
LAYERS

POLDREB DB D b

NONE

IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL

MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM
SPACING IS 36". CONTACT YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5A INCLUDE CA-7, CODOT #67, MIDOT 2G, 34G, OR 21AA STONE OR GRAVEL; #8; #57; MIDOT 6A, 2G, 3G, 34G.

MANUFACTURER RECOMMENDED BACKFILL

NOT TO SCALE

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported

to Contech immediately for re-evaluation of the design. Contech

accepts no liability for designs based on missing, incomplete or

inaccurate supplied by others.
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TEMPORARY COVER FOR

CONSTRUCTION LOADS |

HEIGHT

FINISHED

OF —
COVER

2 [ GRADE
]

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150
MINIMUM COVER (FT)
12-42 2.0 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

CONSTRUCTION LOADING DIAGRAM

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL

SCALE: N.T.S.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

PIPE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

GALVANIZED: AASHTO M-36 OR ASTM A-760
AFFRQICMERE COATED: AASHTO M-245 OR ASTM A-762
ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE
HANDLING AND ASSEMBLY

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
s & g o4 - #5 @ 12" OCEW 2,410
bl ‘ — 4 4 | X . 4'X4' #5 @ 12" OCEW 1,780
S % N
S a \ \ ’ 30" 246" - #5 @ 12" OCEW 2,120
! L iﬂ - 5 46" X 4'-6" #5 @ 12" OCEW 1,530
. 25 5 \ #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON c o 42" 25-6"5-6 aa #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY Q2 X 5-6 #5 @ 9" OCEW 1,210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
e X6' #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o 2A A
%O%\ / B
Py
\ #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR 1 I
CASTING \
INTERRUPTED BAR =
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE ;

ROUND OPTION PLAN VIEW

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE

MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR

MODIFICATIONS.

INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED,

HALF EACH SIDE. ADDITIONAL BARS TO BE IN
THE SAME PLANE.

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Sl ®
K

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

ENGINEERED SOLUTIONS LLC

If discrepancies between the supplied information upon which

www.ContechES.com

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN

ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS

DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL

XL / \\\\ N\\\\ \\\\\ \ R EMBANKMENT
R AN
R A
R — S5
Y, " %%
O NI 5K
SIS SSRGS

GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

THE RESISTIVITY OF A PROJECT SITE MAY CHANGE OVER TIME DUE TO THE USE

OF VARIOUS SALTING, DE-ICING, AND AGRICULTURAL AGENTS APPLIED ON OR
NEAR THE AREA. TO MITIGATE THE POTENTIAL IMPACT OF THESE AGENTS, AN
HDPE MEMBRANE LINER WILL BE INSTALLED ON THE CROWN OF EACH PIPE,
CREATING AN IMPERMEABLE BARRIER. THIS MEASURE IS DESIGNED TO

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12 - 96"2)
18" FOR 1022 AND >)

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

TR RO
&% %\:*\//;\\ZEMBANKMENT
R Y N NS
RO £ LR
A R A R A I A R K A ARSI
A I N A N N N I N N S N N A N S A AN NN

8" LOOSE LIFTS

BEDDING

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE

R
N
%
\\>/§\\
N

>
>

N
X

X
N
S

L

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM

NN N
l\\;/<\\;//\\\;// 7 <\\j//\\\;//\\\ EMBANKMENT
XA 7 RGRA
RN N
N . R
SEKKX SN
XX, 3 DN
SRR L RRERGRI LRI
A A I R R A T R A A R AR
RPN

WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT ISA GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.

S KK
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE =226 LF

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = 4,398 CF
+» PIPE STORAGE VOLUME = 4,437 CF

* BACKFILL STORAGE VOLUME =0 CF

* TOTAL STORAGE PROVIDED = 4,437 CF

PIPE DETAILS

* DIAMETER = 60"

* CORRUGATION = 5x1

* GAGE =16

» COATING =ALT2

* WALL TYPE = SOLID

* BARREL SPACING = 30"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
+ ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

e ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

¢ QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
IS NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

e THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

o THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CONTECH REP FOR MODIFICATIONS.

20-0"

‘ 720"
ASSEMBLY
SCALE: 1" =10'

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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TABLE 1:
MIN. | CORR.
DIAMETER, D | ~6vER | PROFILE
6"-10" 12" 11/2" x 1/4"
12"-48" 12" 22/3"x1/2"
>48"-96" 12" 3"x1", 5" x 1"
>96" DB | 3"x1",5x1"

e  STRUCTURAL BACKFILL MUST EXTEND TO

LIMITS OF THE TABLE

e TOTAL HEIGHT OF COMPACTED COVER FOR

CONVENTIONAL HIGHWAY LOADS IS MEASURED
FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE
PAVEMENT OR TOP OF RIGID PAVEMENT

e ULTRAFLO ALSO AVAILABLE FOR SIZES 18" - 120"

WITH 3/4"x 3/4"x 7 1/2" CORRUGATION

TABLE 2: SOLID STANDARD

IN GEOGRAPHIES WITH INSTALLATION NOTES
SALTING. SEE

INSTALLATION NOTE 4

1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.

COVER DEPTH
(FOR MIN. COVER,

O

N

X

\
X

=

2. OTHERALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
SITE ENGINEER.

3. BACKFILL USING CONTROLLED LOW-STRENGTH MATERIAL

W KK
2 \\///\\\///\ ng’ (CLSM, "FLASH FILL" OR "FLOWABLE FILL") MAY BE USED WHEN
< g /\ /\ /\ “\é THE SPACING BETWEEN THE PIPES WILL NOT ALLOW FOR
L IS HAUNCH e £ PLACEMENT AND ADEQUATE COMPACTION OF THE BACKFILL.
® SN ZONE /// CONTACT CONTECH FOR FURTHER EVALUATION.
A &
S
\\///\\\// 4. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
R ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
R [ RBOVE DETALTS A RECOMMENDED OVER THE UPPER HALF OF THE PIPE. THE
N GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
A N N N N N N N gEg?ggfmgﬁ['ggth%NRSggo EeT SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
2 %/%/%/@WWW®®®®®®®®®/ SPECIFIC BACKFILL REQUIREMENTS. RESULT FROM A CHANGE. IN THE SURROUNDING

TRENCH

@ FILL ENVELOPE

ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO
THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
FOR ADDITIONAL INFORMATION.

EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

CMP DETENTION AND CMP DRAINAGE STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF

THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE < 24": 3.0D
PIPE 24" - 144™: D + 40"
PIPE > 144": D + 10'0"

HAUNCH MATERIALS UNDER THE PIPE.

PIPE<12":D + 16"
PIPE > 12" 1.5D + 12"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE

(APPROVED REGIONAL EQUIVALENTS INCLUDE CA-7)

FOUNDATION AASHTO 26.5.2 OR PER ENGINEER OF RECORD FOUNDATION MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL
MATERIAL APPROVED BY THE ENGINEER OF RECORD.
AASHTO M 43: 3. 357, 4. 467. 5. 56. 57 ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE
BEDDING e VAl e I WELL GRADED GRANULAR MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE

FOUNDATION SOILS CONFORMING TO AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1

CORRUGATED METAL PIPE

CRITICAL BACKFILL

AASHTO M 145: A-1,A-2, A-3

BACKFILL

AASHTO M 145: A-1, A-2, A-3

HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS.
BACKFILL SHALL BE PLACED IN 8" +/- LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT
THERE IS NO MORE THAN A THREE LIFT (24") DIFFERENTIAL BETWEEN ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL
SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING.

GRADED GRANULAR MATERIAL WHICH MAY CONTAIN SMALL AMOUNTS OF SILT OR CLAY AND MAXIMUM PARTICLE SIZE OF 3" (PER AASHTO 26.3.8.1 AND

WELL

12.4-1.3).

COVER MATERIAL

UP TO MIN. COVER - SEE 5AAND 5B ABOVE
ABOVE MIN. COVER - PER ENGINEER OF RECORD

COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROAD BASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF
APPLICABLE)

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION

REQUIREMENTS SHALL FOLLOW THE PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.

OPTIONAL SIDE GEOTEXTILE

NONE

GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION.

OPTIONAL GEOTEXTILE BETWEEN
LAYERS

POLDREB DB D b

NONE

IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL

MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM
SPACING IS 36". CONTACT YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5A INCLUDE CA-7, CODOT #67, MIDOT 2G, 34G, OR 21AA STONE OR GRAVEL; #8; #57; MIDOT 6A, 2G, 3G, 34G.

MANUFACTURER RECOMMENDED BACKFILL

NOT TO SCALE

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported

to Contech immediately for re-evaluation of the design. Contech

accepts no liability for designs based on missing, incomplete or

inaccurate supplied by others.

Sl ®
K

ENGINEERED SOLUTIONS LLC
www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069
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TEMPORARY COVER FOR

CONSTRUCTION LOADS |

HEIGHT

FINISHED

OF —
COVER

2 [ GRADE
]

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150
MINIMUM COVER (FT)
12-42 2.0 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

CONSTRUCTION LOADING DIAGRAM

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL

SCALE: N.T.S.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

PIPE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

GALVANIZED: AASHTO M-36 OR ASTM A-760
AFFRQICMERE COATED: AASHTO M-245 OR ASTM A-762
ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE
HANDLING AND ASSEMBLY

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
s & g o4 - #5 @ 12" OCEW 2,410
bl ‘ — 4 4 | X . 4'X4' #5 @ 12" OCEW 1,780
S % N
S a \ \ ’ 30" 246" - #5 @ 12" OCEW 2,120
! L iﬂ - 5 46" X 4'-6" #5 @ 12" OCEW 1,530
. 25 5 \ #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON c o 42" 25-6"5-6 aa #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY Q2 X 5-6 #5 @ 9" OCEW 1,210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
e X6' #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o 2A A
%O%\ / B
Py
\ #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR 1 I
CASTING \
INTERRUPTED BAR =
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE ;

ROUND OPTION PLAN VIEW

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE

MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR

MODIFICATIONS.

INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED,

HALF EACH SIDE. ADDITIONAL BARS TO BE IN
THE SAME PLANE.

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Sl ®
K

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

ENGINEERED SOLUTIONS LLC

If discrepancies between the supplied information upon which

www.ContechES.com

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN

ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS

DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL

XL / \\\\ N\\\\ \\\\\ \ R EMBANKMENT
R AN
R A
R — S5
Y, " %%
O NI 5K
SIS SSRGS

GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

THE RESISTIVITY OF A PROJECT SITE MAY CHANGE OVER TIME DUE TO THE USE

OF VARIOUS SALTING, DE-ICING, AND AGRICULTURAL AGENTS APPLIED ON OR
NEAR THE AREA. TO MITIGATE THE POTENTIAL IMPACT OF THESE AGENTS, AN
HDPE MEMBRANE LINER WILL BE INSTALLED ON THE CROWN OF EACH PIPE,
CREATING AN IMPERMEABLE BARRIER. THIS MEASURE IS DESIGNED TO

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12 - 96"2)
18" FOR 1022 AND >)

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

TR RO
&% %\:*\//;\\ZEMBANKMENT
R Y N NS
RO £ LR
A R A R A I A R K A ARSI
A I N A N N N I N N S N N A N S A AN NN

8" LOOSE LIFTS

BEDDING

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE

R
N
%
\\>/§\\
N

>
>

N
X

X
N
S

L

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM

NN N
l\\;/<\\;//\\\;// 7 <\\j//\\\;//\\\ EMBANKMENT
XA 7 RGRA
RN N
N . R
SEKKX SN
XX, 3 DN
SRR L RRERGRI LRI
A A I R R A T R A A R AR
RPN

WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT ISA GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE = 181 LF

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = 3,499 CF
+» PIPE STORAGE VOLUME = 3,554 CF

* BACKFILL STORAGE VOLUME =0 CF

* TOTAL STORAGE PROVIDED = 3,554 CF

PIPE DETAILS

* DIAMETER = 60"

* CORRUGATION = 5x1

* GAGE =16

» COATING =ALT2

* WALL TYPE = SOLID

* BARREL SPACING = 30"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
+ ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

e ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

¢ QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
IS NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

e THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

o THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CONTECH REP FOR MODIFICATIONS.

20-0"

‘ 570"
ASSEMBLY
SCALE: 1" =10'

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.

Sl ®
K

ENGINEERED SOLUTIONS LLC

www.ContechES.com

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

DATE

REVISION DESCRIPTION

BY

800-338-1122 513-645-7000

513-645-7993 FAX

[ § ;’

CMP DETENTION SYSTEMS
CONTECH
DYODS
DRAWING

DYO67374 Cottonwood
DMA4
Rancho Cucamonga, CA
DETENTION SYSTEM

PROJECT No.:
34641

SEQ. No.: DATE:
67374 1/28/2025

DESIGNED:
DYO

DRAWN:
DYO

CHECKED:
DYO

APPROVED:
DYO

SHEET NO.:




C:\EXPORTS\TEMPLATES\CMP_V10.DWG 10/18/2019 10:02 AM

TABLE 1:
MIN. | CORR.
DIAMETER, D | ~6vER | PROFILE
6"-10" 12" 11/2" x 1/4"
12"-48" 12" 22/3"x1/2"
>48"-96" 12" 3"x1", 5" x 1"
>96" DB | 3"x1",5x1"

e  STRUCTURAL BACKFILL MUST EXTEND TO

LIMITS OF THE TABLE

e TOTAL HEIGHT OF COMPACTED COVER FOR

CONVENTIONAL HIGHWAY LOADS IS MEASURED
FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE
PAVEMENT OR TOP OF RIGID PAVEMENT

e ULTRAFLO ALSO AVAILABLE FOR SIZES 18" - 120"

WITH 3/4"x 3/4"x 7 1/2" CORRUGATION

TABLE 2: SOLID STANDARD

IN GEOGRAPHIES WITH INSTALLATION NOTES
SALTING. SEE

INSTALLATION NOTE 4

1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.

COVER DEPTH
(FOR MIN. COVER,

O

N

X

\
X

=

2. OTHERALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
SITE ENGINEER.

3. BACKFILL USING CONTROLLED LOW-STRENGTH MATERIAL

W KK
2 \\///\\\///\ ng’ (CLSM, "FLASH FILL" OR "FLOWABLE FILL") MAY BE USED WHEN
< g /\ /\ /\ “\é THE SPACING BETWEEN THE PIPES WILL NOT ALLOW FOR
L IS HAUNCH e £ PLACEMENT AND ADEQUATE COMPACTION OF THE BACKFILL.
® SN ZONE /// CONTACT CONTECH FOR FURTHER EVALUATION.
A &
S
\\///\\\// 4. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
R ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
R [ RBOVE DETALTS A RECOMMENDED OVER THE UPPER HALF OF THE PIPE. THE
N GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
A N N N N N N N gEg?ggfmgﬁ['ggth%NRSggo EeT SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
2 %/%/%/@WWW®®®®®®®®®/ SPECIFIC BACKFILL REQUIREMENTS. RESULT FROM A CHANGE. IN THE SURROUNDING

TRENCH

@ FILL ENVELOPE

ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO
THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
FOR ADDITIONAL INFORMATION.

EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

CMP DETENTION AND CMP DRAINAGE STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF

THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE < 24": 3.0D
PIPE 24" - 144™: D + 40"
PIPE > 144": D + 10'0"

HAUNCH MATERIALS UNDER THE PIPE.

PIPE<12":D + 16"
PIPE > 12" 1.5D + 12"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE

(APPROVED REGIONAL EQUIVALENTS INCLUDE CA-7)

FOUNDATION AASHTO 26.5.2 OR PER ENGINEER OF RECORD FOUNDATION MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL
MATERIAL APPROVED BY THE ENGINEER OF RECORD.
AASHTO M 43: 3. 357, 4. 467. 5. 56. 57 ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE
BEDDING e VAl e I WELL GRADED GRANULAR MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE

FOUNDATION SOILS CONFORMING TO AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1

CORRUGATED METAL PIPE

CRITICAL BACKFILL

AASHTO M 145: A-1,A-2, A-3

BACKFILL

AASHTO M 145: A-1, A-2, A-3

HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS.
BACKFILL SHALL BE PLACED IN 8" +/- LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT
THERE IS NO MORE THAN A THREE LIFT (24") DIFFERENTIAL BETWEEN ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL
SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING.

GRADED GRANULAR MATERIAL WHICH MAY CONTAIN SMALL AMOUNTS OF SILT OR CLAY AND MAXIMUM PARTICLE SIZE OF 3" (PER AASHTO 26.3.8.1 AND

WELL

12.4-1.3).

COVER MATERIAL

UP TO MIN. COVER - SEE 5AAND 5B ABOVE
ABOVE MIN. COVER - PER ENGINEER OF RECORD

COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROAD BASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF
APPLICABLE)

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION

REQUIREMENTS SHALL FOLLOW THE PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.

OPTIONAL SIDE GEOTEXTILE

NONE

GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION.

OPTIONAL GEOTEXTILE BETWEEN
LAYERS

POLDREB DB D b

NONE

IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL

MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM
SPACING IS 36". CONTACT YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5A INCLUDE CA-7, CODOT #67, MIDOT 2G, 34G, OR 21AA STONE OR GRAVEL; #8; #57; MIDOT 6A, 2G, 3G, 34G.

MANUFACTURER RECOMMENDED BACKFILL

NOT TO SCALE

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported

to Contech immediately for re-evaluation of the design. Contech

accepts no liability for designs based on missing, incomplete or

inaccurate supplied by others.
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TEMPORARY COVER FOR

CONSTRUCTION LOADS |

HEIGHT

FINISHED

OF —
COVER

2 [ GRADE
]

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150
MINIMUM COVER (FT)
12-42 2.0 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

CONSTRUCTION LOADING DIAGRAM

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL

SCALE: N.T.S.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

PIPE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

GALVANIZED: AASHTO M-36 OR ASTM A-760
AFFRQICMERE COATED: AASHTO M-245 OR ASTM A-762
ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE
HANDLING AND ASSEMBLY

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
s & g o4 - #5 @ 12" OCEW 2,410
bl ‘ — 4 4 | X . 4'X4' #5 @ 12" OCEW 1,780
S % N
S a \ \ ’ 30" 246" - #5 @ 12" OCEW 2,120
! L iﬂ - 5 46" X 4'-6" #5 @ 12" OCEW 1,530
. 25 5 \ #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON c o 42" 25-6"5-6 aa #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY Q2 X 5-6 #5 @ 9" OCEW 1,210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
e X6' #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o 2A A
%O%\ / B
Py
\ #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR 1 I
CASTING \
INTERRUPTED BAR =
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE ;

ROUND OPTION PLAN VIEW

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE

MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR

MODIFICATIONS.

INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED,

HALF EACH SIDE. ADDITIONAL BARS TO BE IN
THE SAME PLANE.

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
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Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

ENGINEERED SOLUTIONS LLC

If discrepancies between the supplied information upon which

www.ContechES.com

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN

ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS

DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL

XL / \\\\ N\\\\ \\\\\ \ R EMBANKMENT
R AN
R A
R — S5
Y, " %%
O NI 5K
SIS SSRGS

GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

THE RESISTIVITY OF A PROJECT SITE MAY CHANGE OVER TIME DUE TO THE USE

OF VARIOUS SALTING, DE-ICING, AND AGRICULTURAL AGENTS APPLIED ON OR
NEAR THE AREA. TO MITIGATE THE POTENTIAL IMPACT OF THESE AGENTS, AN
HDPE MEMBRANE LINER WILL BE INSTALLED ON THE CROWN OF EACH PIPE,
CREATING AN IMPERMEABLE BARRIER. THIS MEASURE IS DESIGNED TO

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12 - 96"2)
18" FOR 1022 AND >)

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

TR RO
&% %\:*\//;\\ZEMBANKMENT
R Y N NS
RO £ LR
A R A R A I A R K A ARSI
A I N A N N N I N N S N N A N S A AN NN

8" LOOSE LIFTS

BEDDING

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE

R
N
%
\\>/§\\
N

>
>

N
X

X
N
S

L

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM

NN N
l\\;/<\\;//\\\;// 7 <\\j//\\\;//\\\ EMBANKMENT
XA 7 RGRA
RN N
N . R
SEKKX SN
XX, 3 DN
SRR L RRERGRI LRI
A A I R R A T R A A R AR
RPN

WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT ISA GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE =69 LF

STORAGE SUMMARY

* STORAGE VOLUME REQUIRED = 474 CF
+ PIPE STORAGE VOLUME = 488 CF

* BACKFILL STORAGE VOLUME =0 CF

* TOTAL STORAGE PROVIDED = 488 CF

PIPE DETAILS

* DIAMETER = 36"

* CORRUGATION = 2 2/3x1/2
* GAGE =16

» COATING =ALT2

* WALL TYPE = SOLID

* BARREL SPACING = 18"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
+ ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

e ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

¢ QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
IS NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

e THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

o THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CONTECH REP FOR MODIFICATIONS.

‘ 76" ‘

i 330"
ASSEMBLY
SCALE: 1" =10'

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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TABLE 1:
MIN. | CORR.
DIAMETER, D | ~6vER | PROFILE
6"-10" 12" 11/2" x 1/4"
12"-48" 12" 22/3"x1/2"
>48"-96" 12" 3"x1", 5" x 1"
>96" DB | 3"x1",5x1"

e  STRUCTURAL BACKFILL MUST EXTEND TO

LIMITS OF THE TABLE

e TOTAL HEIGHT OF COMPACTED COVER FOR

CONVENTIONAL HIGHWAY LOADS IS MEASURED
FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE
PAVEMENT OR TOP OF RIGID PAVEMENT

e ULTRAFLO ALSO AVAILABLE FOR SIZES 18" - 120"

WITH 3/4"x 3/4"x 7 1/2" CORRUGATION

TABLE 2: SOLID STANDARD

IN GEOGRAPHIES WITH INSTALLATION NOTES
SALTING. SEE

INSTALLATION NOTE 4

1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.

COVER DEPTH
(FOR MIN. COVER,

O

N

X

\
X

=

2. OTHERALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
SITE ENGINEER.

3. BACKFILL USING CONTROLLED LOW-STRENGTH MATERIAL

W KK
2 \\///\\\///\ ng’ (CLSM, "FLASH FILL" OR "FLOWABLE FILL") MAY BE USED WHEN
< g /\ /\ /\ “\é THE SPACING BETWEEN THE PIPES WILL NOT ALLOW FOR
L IS HAUNCH e £ PLACEMENT AND ADEQUATE COMPACTION OF THE BACKFILL.
® SN ZONE /// CONTACT CONTECH FOR FURTHER EVALUATION.
A &
S
\\///\\\// 4. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
R ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
R [ RBOVE DETALTS A RECOMMENDED OVER THE UPPER HALF OF THE PIPE. THE
N GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
A N N N N N N N gEg?ggfmgﬁ['ggth%NRSggo EeT SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
2 %/%/%/@WWW®®®®®®®®®/ SPECIFIC BACKFILL REQUIREMENTS. RESULT FROM A CHANGE. IN THE SURROUNDING

TRENCH

@ FILL ENVELOPE

ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO
THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
FOR ADDITIONAL INFORMATION.

EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

CMP DETENTION AND CMP DRAINAGE STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF

THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE < 24": 3.0D
PIPE 24" - 144™: D + 40"
PIPE > 144": D + 10'0"

HAUNCH MATERIALS UNDER THE PIPE.

PIPE<12":D + 16"
PIPE > 12" 1.5D + 12"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE

(APPROVED REGIONAL EQUIVALENTS INCLUDE CA-7)

FOUNDATION AASHTO 26.5.2 OR PER ENGINEER OF RECORD FOUNDATION MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL
MATERIAL APPROVED BY THE ENGINEER OF RECORD.
AASHTO M 43: 3. 357, 4. 467. 5. 56. 57 ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE
BEDDING e VAl e I WELL GRADED GRANULAR MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE

FOUNDATION SOILS CONFORMING TO AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1

CORRUGATED METAL PIPE

CRITICAL BACKFILL

AASHTO M 145: A-1,A-2, A-3

BACKFILL

AASHTO M 145: A-1, A-2, A-3

HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS.
BACKFILL SHALL BE PLACED IN 8" +/- LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT
THERE IS NO MORE THAN A THREE LIFT (24") DIFFERENTIAL BETWEEN ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL
SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING.

GRADED GRANULAR MATERIAL WHICH MAY CONTAIN SMALL AMOUNTS OF SILT OR CLAY AND MAXIMUM PARTICLE SIZE OF 3" (PER AASHTO 26.3.8.1 AND

WELL

12.4-1.3).

COVER MATERIAL

UP TO MIN. COVER - SEE 5AAND 5B ABOVE
ABOVE MIN. COVER - PER ENGINEER OF RECORD

COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROAD BASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF
APPLICABLE)

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION

REQUIREMENTS SHALL FOLLOW THE PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.

OPTIONAL SIDE GEOTEXTILE

NONE

GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION.

OPTIONAL GEOTEXTILE BETWEEN
LAYERS

POLDREB DB D b

NONE

IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL

MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM
SPACING IS 36". CONTACT YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5A INCLUDE CA-7, CODOT #67, MIDOT 2G, 34G, OR 21AA STONE OR GRAVEL; #8; #57; MIDOT 6A, 2G, 3G, 34G.

MANUFACTURER RECOMMENDED BACKFILL

NOT TO SCALE

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported

to Contech immediately for re-evaluation of the design. Contech

accepts no liability for designs based on missing, incomplete or

inaccurate supplied by others.
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TEMPORARY COVER FOR

CONSTRUCTION LOADS |

HEIGHT

FINISHED

OF —
COVER

2 [ GRADE
]

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150
MINIMUM COVER (FT)
12-42 2.0 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

CONSTRUCTION LOADING DIAGRAM

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL

SCALE: N.T.S.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

PIPE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

GALVANIZED: AASHTO M-36 OR ASTM A-760
AFFRQICMERE COATED: AASHTO M-245 OR ASTM A-762
ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE
HANDLING AND ASSEMBLY

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
s & g o4 - #5 @ 12" OCEW 2,410
bl ‘ — 4 4 | X . 4'X4' #5 @ 12" OCEW 1,780
S % N
S a \ \ ’ 30" 246" - #5 @ 12" OCEW 2,120
! L iﬂ - 5 46" X 4'-6" #5 @ 12" OCEW 1,530
. 25 5 \ #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON c o 42" 25-6"5-6 aa #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY Q2 X 5-6 #5 @ 9" OCEW 1,210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
e X6' #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o 2A A
%O%\ / B
Py
\ #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR 1 I
CASTING \
INTERRUPTED BAR =
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE ;

ROUND OPTION PLAN VIEW

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE

MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR

MODIFICATIONS.

INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED,

HALF EACH SIDE. ADDITIONAL BARS TO BE IN
THE SAME PLANE.

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing fs provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
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Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.
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to Contech immediately for re-evaluation of the design. Contech

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

accepts no liability for designs based on missing, incomplete or
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN

ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS

DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL
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GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

THE RESISTIVITY OF A PROJECT SITE MAY CHANGE OVER TIME DUE TO THE USE

OF VARIOUS SALTING, DE-ICING, AND AGRICULTURAL AGENTS APPLIED ON OR
NEAR THE AREA. TO MITIGATE THE POTENTIAL IMPACT OF THESE AGENTS, AN
HDPE MEMBRANE LINER WILL BE INSTALLED ON THE CROWN OF EACH PIPE,
CREATING AN IMPERMEABLE BARRIER. THIS MEASURE IS DESIGNED TO

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12 - 96"2)
18" FOR 1022 AND >)

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")
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BEDDING

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE
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WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM
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WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT ISA GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.
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Appendix 7: Hydromodification

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

Pollutant 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 stormwater pollutants apply to your site. Check each box that applies.

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here.

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL 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

and elevator shaft sump

| pumps ———]

mp pumps will be
plumbed to sanitary sewer.

a 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 Lo . .
. . prevention information to new site
Riverside County Flood Control
. .. owners, lessees, or operators.
and Water Conservation District,
call 951.955.1200 to verify. B See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com
@ Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials
so as to create a potential discharge to
storm drains.”
a B. Interior floor drains O  State that interior floor draj —=—Tmspect and maintain drains to prevent

blockages and overflow.

— e

W

garages

@ State that parking garage floor
i i ed to the
sanitary sewer.

| B Inspectandnmintatn drains to prevent |

blockages and overflow.




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

Operational BMPs—Include in WQMP

4

Table and Narrative

m—
a D1. Need for future O Note building design features that O—FProvide Integrated Pest Management
indoor & structural pest W information to owners, lessees, and
control ————epetatars
a D2. Landscape/ Show locations of native trees or State that final landscape plans will | B Maintain landscaping using minimum
Outdoor Pesticide Use areas of shrubs and ground cover to accomplish all of the following. or no pesticides.
be undisturbed and retained. _ . . . .
d B Presetve existing native trees, @ See applicable operational BMPs in
Show self-retaining landscape shrubs, and ground cover to the “What you should know
areas, if any. maximum extent possible. for.....Landscape and Gardening” at
. . ss : . !
Show stormwater treatment and @ Design landscaping to minimize };It;ge{h/[flf i(;gfn(zign/o stt‘c]);rigwater/ Error
hydrograph modification irrigation and runoff, to promote '
management BMPs. (See sutface infiltration where Provide IPM information to new
instructions in Chapter 3, Step 5 appropriate, and to minimize the W owners, lessees and operators.

and guidance in Chapter 5.)

use of fertilizers and pesticides that
can contribute to stormwater
a pollution.

Where landscaped areas are used to

retain or detain stormwater, specify

plants that are tolerant of saturated
m soi conditions.

Consider using pest-resistant
m 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.




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

Show location of water feature and
a sanitary sewet 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 applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and Garden

features. (Exception: Public pools must be and state in the narrative that this Fountain” at

plumbed according to County connection will be made according http://tcflood.org/ stormwatet/
Department of Environmental to local requirements.
Health Guidelines.)

a - service For restaurants, grocery stotes, and | 0  Describe the location and features Q See the brochure, « ervice
other food service operations, show of the designated cleaning area. Industry anagement Practices for:

tion (indoors or in a c.overed O Describe the items to be cl estaurants, Grocery Stqres,
area outdoo oor sink or Delicatessens and Bakeries” at
- this facilit it has been
other 'area for cleanl.ng floo 7 insure that the largest http://tcflood.otrg/ stormwater/
containers, and equipment. items accommodated. Provide this brochure to new site
On the dr; s Show a note that owners, lessees, and operators.
is drain will be connected to a

grease interceptor before
discharging to the sanitary sewer.

a G. Refuse areas Show where site refuse and B State how site refuse will be @ State how the following will be

recycled materials will be handled
and stored for pickup. See local
municipal 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 sewetr.

handled and provide supporting
detail to what is shown on plans.

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

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
litter 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
Quality Handbooks at
www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
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 . strial processes.

Q

Show process area.

O Ifindustrial processes are to be

located on site, state: “All process
activities to be performed indoo
No processes to drai exterior or

»

0 See Fact Sheet SC-
ischarges” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com

See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Commercial
Facilitt
http://tcflood.org/sto




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

I. Outdoor storage of

(See = and K for
source contr
measures for vehic
cleaning, repair, and
maintenance.)

ipment or materials.

Show any outdoor storage areas,
including how materials will be
covered. Show how areas will be
graded and bermed to prevent run-
on or run-off from area.

Storage of non-hazardous liquids
shalkhe covered by a roof and/or
drain to tlresanitary sewer system,
and be contain€ berms, dikes,
liners, or vaults.

Storage of hazardous materials 2
wastes must be in compliance with
the local hazardous materials
ordinance and a Hazard
Materials Manage

t Plan for the

Include a detailed description of
materials to be stored, storage
areas, and structural features to
prevent pollutants from entering

storm drains.

Where appropriate, reference
documentation of compliance
the requirements of Ha

= Uniform Fire Code Article

ous

tdous Waste Generation

Hazardous Materials Release
Response and Inventory

rnia Accidental Release

Section 103(b) & (c) 1991

= Underground Storage Tank

www.cchealth.or

yA

roups/hazmat

www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
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

Q J. Vehicle and
Equipment Cleaning

Show on drawings as appropriate:

(1) Commertcial/industrial facilities
having vehicle/equipment cleaning
needs shall either provide a
covered, bermed area for washing
activities or discourage
vehicle/equipment washing by
removing hose bibs and installing
signs prohibiting such uses.

(2) Multi-dwelling complexes shall
have a paved, bermed, and covered
car wash area (unless car washing
is prohibited on-site and hoses are
provided with an automatic shut-
off to discourage such use).

(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed
to drain to the sanitary sewer.

(4) Commercial car wash facilities
shall be designed such that no
runoff from the facility is
discharged to the storm drain
system. Wastewater from the
facility shall discharge to the
sanitary sewer, or a wastewater
reclamation system shall be
installed.

O Ifa car wash area is not provided,
describe any measutes taken to
discourage on-site car washing and
explain how these will be enforced.

Describe operational measures to
implement the following (if
applicable):

0 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://tcflood.org/stormwatet/

UCar dealerships and similar may
rinse cars with water only.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
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

| K. Vehicle/Equipment
Repair and
Maintenance

Accommodate all vehicle
equipment repair and maintenance
indoors. Or designate an outdoor
work area and design the area to
prevent run-on and runoff of
stormwater.

Show secondary containment for
exterior work areas where motor
oil, brake fluid, gasoline, diesel
fuel, radiator fluid, acid-containing
batteries or other hazardous
materials or hazardous wastes are
used or stored. Drains shall not be
installed within the secondary
containment areas.

Add a note on the plans that states
either (1) there 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.

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

Q 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.

O  State that there are no tanks,
containers ot 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 cleaning into
storm drains.

No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary containment. Leaking
vehicle fluids shall be contained or
drained from the vehicle immediately.

No person shall leave unattended drip
parts or other open containers
containing vehicle fluid, unless such
containers are in use or in an area of
secondary containment.

Refer to “Automotive Maintenance & Car
Care Best Management Practices for Auto
Body Shops, Auto Repair Shops, Car
Dealerships, Gas Stations and Fleet
Service Operations”. Brochure can be
found at http://rcflood.org/stormwater

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

Runoff Pollutants categories below.
Brochure can be found at
http://rcflood.org/stormwater




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
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

L. Fuel Dispensing

Fueling areas® shall have
impermeable floors (i.e., portland
cement concrete or equivalent
smooth impervious surface) that
are: a) graded at the minimum

ope necessary to prevent ponding;
and arated from the rest of

er’s minimum dimensions must
be equal to or greater than the area
within the grade break or fuel
dispensing areal.] The canopy [or
cover] shall not drain onto the
fueling area.

O The property owner shall dry sw,

QO See the Fact

the fueling area routinel

t SD-30 , “Fueling
Areas the CASQA Stormwater
uality Handbooks at
www.cabmphandbooks.com

6 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

4
Operational BMPs—Include in WQMP
Table and Narrative

M. Loading Docks

O Show a preliminary design for the
loading dock area, including
roofing and drainage. Loading
docks shall be covered and/or
graded to minimize run-on to and
runoff from the loading area. Roof
spouts shall be positioned to

sanitary sewer, or diverted an
collected for ultimate discharge to
the sanitary sewer.

U Loading dock areas drainj
directly to the sanj sewer shall

all be kept closed during periods
of operation.

U Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.

O Move loaded and unloaded ite
indoors as soon as possi

A Stormwater Quality
Handbooks at
www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
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

] N. Fire Sprinkler Test B Provide a means to drain fire B See the note in Fact Sheet SC-41,
Water sprinkler test water to the sanitary “Building and Grounds Maintenance,”
sewer. in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com
O. Miscellaneous Drain @ Boiler drain lines shall be directly
or Wash Water or Other or indirectly connected to the
Sources sanitary sewer system and may not
Q Boiler drain lines discharge to the storm drain
o m system.
a Condensate drain lines Lo
Condensate drain lines may
a Rooftop equipment discharge to landscaped areas if the
Q Drainage sumps flow is small enough that runoff
will not occur. Condensate drain
a Roofing, gutters, and m lines may not discharge to the
trim. storm drain system.
a Other sources Rooftop equipment with potential
to produce pollutants shall be
) roofec.l and/or have secondary
containment.
Any drainage sumps on-site shall
m [feature a sediment sump to reduce
the quantity of sediment in
pumped water.
m 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

4

Operational BMPs—Include in WQMP

Table and Narrative

a P. Plazas, sidewalks,
and parking lots.

Sweep plazas, sidewalks, and parking
lots regularly to prevent accumulation
of litter and debris. Collect debris from
pressure washing to prevent entry into
the storm drain system. Collect
washwater containing any cleaning
agent or degreaser and discharge to
the sanitary sewer not to a storm drain.




Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms
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Appendix 10: Educational Materials

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



Drain Inserts h_fLIP-gz

Design Considerations

Description :
Drain inserts are manufactured filters or fabric placed in a drop ® Use with other BMPs
inlet to remove sediment and debris. There are a multitude of ® Fitand Seal Capacity within Inlet

inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabric, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
products consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience Targetnd Constituents

The number of installations is unknown but likely exceeds a v Sediment
thousand. Some users have reported that these systems require v Nutrients
considerable maintenance to prevent plugging and bypass. v Trash
v Metals
Advantages Bacteria
L] Poes not require additional space as inserts as the drain v Oii uind Grease
inlets are already a component of the standard drainage s Organics
AySters. Removal Effectiveness
See New Development and

m Easy access for inspection and maintenance.
sy acces pe i mAgen Redevelopment Handbook-Section 5.

® As there is no standing water, there is little concern for
mosquito breeding,

m A relatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines
Refer to manufacturer’s guidelines. Drain inserts come any
many configurations but can be placed into three general groups:

socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant CASQA
for vertical (drop) inlets. Boxes are constructed of plastic or wire r s

mesh. Typically a polypropylene “bag” is placed in the wire mesh Stormwater

box. The bag takes the form of the box. Most box products are Quality
Association
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MP-52 Drain Inserts

one box; that is, the setting area and filtration through media occurs in the same box. One
manufacturer has a double-box. Stormwater enters the first box where setting occurs. The
stormwater flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the perimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily occur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
It is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers,

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost
®  The initial cost of individual inserts ranges from less than $100 to about $2,000. The cost of
using multiple units in curb inlet drains varies with the size of the inlet.

m The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs. However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore

replacement).

References and Sources of Additional Information
Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report

Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998
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Drain Inserts MP-52

Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.

g
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Building & Grounds Maintenance SC-41

Objectives

m Cover

m Contain

® Educate
Reduce/Minimize

Product Substitution

Targeted Constituents

Description Sediment

Stormwater runoff from building and grounds maintenance Nutrients
activities can be contaminated with toxic hydrocarbons in Trash
solvents, fertilizers and pesticides, suspended solids, heavy Metals
metals, abnormal pH, and oils and greases. Utilizing the Baclafia
protocols in this fact sheet will prevent or reduce the discharge of
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

NN AN

Oil and Grease
Organics

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention
m  Switch to non-toxic chemicals for maintenance when
possible.

®  Choose cleaning agents that can be recycled.

CASQA

California

Stormwater

Quality
Association

m Encourage proper lawn management and landscaping,
including use of native vegetation.

B D P e D O SRS,
January 2003 California Stormwater BMP Handbook 1of 5
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_§C-41 Building & Grounds Maintenance

» Encourage use of Integrated Pest Management techniques for pest control.

» Encourage proper onsite recycling of yard trimmings.
m Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

» Insituations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

m Ifsoaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

m Ifyou are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

» Dispose of grass clippings, leaves, sticks, o1 other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

m  Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction
= Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

s Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

m  Usea ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

m Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, ete.) for
recycling or proper disposal.

m Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.

i e R A S R s e
20f5 California Stormwater BMP Handbook January 2003

Industrial and Commercial
www.cabmphandbooks.com



Building & Groy_!_'n_ds Maintenance SC-41

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabrie or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

m  Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

m  Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

m Do not use pesticides if rain is expected.

= Do not mix or prepare pesticides for application near storm drains.

m  Use the minimum amount needed for the job.

= Calibrate fertilizer distributors to avoid excessive application.

= Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

m  Apply pesticides only when wind speeds are low.

m  Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.

m Irrigate slowly to prevent runoff and then only as much as is needed.

= Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m  Dispose of empty pesticide containers according to the instructions on the container label.
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SC-41 Building & Grounds Maintenance

= Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

= Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

= Inspectirrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training
®»  Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

s Train employees and contractors in proper techniques for spill containment and cleanup.

= Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
= Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m  Place a stockpile of spill cleanup materials, such =s brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

» Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

m Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
®  Clean up spills immediately.

Other Considerations

Alternative pest/weed controls may not be available, suitable, or effective in many cases.
Requirements

Costs

»  Cost will vary depending on the type and size of facility.

= Overall costs should be low in comparison to other BMPs,

Maintenance
Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.

40f 5 California Stormwater BMP Handbook January 2003
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.h

Clark County Storm Water Pollution Control Manual

http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spem.htm

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management

Agencies Association (BASMAA). http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association (BASMAA). http://www.basmaa.org/
Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org
The Storm Water Managers Resource Center http://www.stormwatercenter,net/
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

B BAEF

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others, Integratmg and i mcorporanng
appropnate landscape plannmg methodolog:les into the project- demgn is the most effective
‘action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and pro;;ected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

January 2003 California Stormwater BMP Handbook 1of4
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SD-10 Site Design & Landscape Planning

Designing New Installations

Begin the development of a plan for the landscape unit with attention to the following general
principles:

= Formulate the plan on the basis of clearly articulated community goals. Carefully identify
conflicts and choices between retaining and protecting desired resources and community
growth.

= Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenarnce.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

1f applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

= Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

= Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

®  Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

= Promote natural vegetation by using parking lot islands and other landscaped areas.
= Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

= Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions.

®= Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and

= - " ===l
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

= Evaluating infiliration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection critevia for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
s Convey runoff safely from the tops of slopes.

= Avoid disturbing steep or unstable slopes.

= Avoid disturbing natural channels,

m  Stabilize disturbed slopes as quickly as possible.

= Vegetate slopes with native or drought tolerant vegetation.

= Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

= Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

= Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
condults, or channels that enter unlined channels in accordance with applicable
Speciﬁcatlons to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

= Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

s Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP WQMP ete.)
define “redevelopment” in terms of amounts of additional i lmpervlous area, increases in gross
floor area and/or exterior construction, and land dlsturbmg activities with structural or
impervious surfaces. ‘The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.
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SD-10 Site Design & Landscape Planning_

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Depattment of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Roof Runoff Controls SD-11

Design Objectives

M Maximize Infiltration
[ Provide Retention
M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

1 Contain Poliutants
Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mltlga’ang flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and

- foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

Design of individual lots for single-family homes as well as lots for higher density residential and
commerecial structures should consider site design provisions for containing and infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressmg roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
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SD-11 ﬁ_Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¥4 to
1/2 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabrie, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff. These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, ete.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of  redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations’
above should be followed.

&)

Supplemental Information
Examples
= City of Ottawa’s Water Links Surface ~Water Quality Protection Program

= City of Toronto Downspout Disconnection Program
= City of Boston, MA, Rain Barrel Demonstration Program

Other Resources _
Hager, Marty Catherine, Stormwater, “LOWmImpact Development”, January/February 2003.
www.stormh2o.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www.lid-stormwater.net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition
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Efficient IrrEation SD-12

Design Objectives

M Maximize Infiltration
1 Provide Retention
4 Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

Description

Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

= Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
= Design irrigation systems to each landscape area’s specific water requirements.

® Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

s Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.
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SD-12 Efficient Irrigation

= Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system.

= Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low 1mgat10n requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas 'without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the Iandscape mch_ tect

- Leaving a vegetative bamer along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

= Employ other comparable, equally effective methods to reduce irrigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP WQMP ete)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Other Resources |
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drain Signage * SD-13
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Design Objectives

Maximize inﬁltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

| Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

Description

Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations

The following methods should be considered for inclusion in the
project design and show on project plans:

= Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

January 2003 California Stormwater BMP Handbook
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SD-13 Storm Drain Signage

~ DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

s Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define redevelmpment in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans. '

Additional Information
Maintenance Considerations

" Legfbﬂlty of markers and signs should be maintained. If required by the agency with
jumsdmtlon over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
= Signage on top of curbs tends to weather and fade.

= Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information

Examples

»  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Ange]es County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002,

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Trash Storag_)g Areas SD-32

Design Objectives

Description

Trash storage areas are areas where a trash receptacle (s) are Maximize Infiltration
located for use as a repository for solid wastes. Stormwater Provide Retention
runoff from areas where trash is stored or disposed of can be Slow Runoff

polluted. In addition, loose trash and debris can be easily
transported by water or wind into nearby storm drain inlets,
channels, and/or creeks. Waste handling operations that may be
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper

and waste piles. Materials
M Contain Pollutants

Callect and Convey

Minimize Impervious Land
Coverage

Approach

This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

likelihood of contamination.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title
22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or aceess requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local

agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

= Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

®  Make sure trash container areas are screened or walled to
prevent off-site transport of trash.
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SD-32 Trash Storage Areas

= Use lined bins or dumpsters to reduce leaking of liquid waste.

= Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

= Pave trash storage areas with an impervious surface to mitigate spills.
= Do not locate storm drains in immediate vicinity of the trash storage area.

m  Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mmgatlon plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator. Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title.. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002. '

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003,

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Street Sweeping and Vacuuming SE-7

Categories

EC  Erosion Control

SE  Sediment Control [x
TC  Tracking Control ™
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Legend:
| Primary Objective
[ Secondary Objective

WM

Targeted Constituents

Description and Purpose Sediment
Sireet sweeping and vacuuming includes use of self-propelled Nutrients
and walk-behind equipment to remove sediment from streets Trash
and roadways, and to clean paved surfaces in preparation for Metals
final paving. Sweeping and vacuuming prevents sediment from Bactori
the project site from entering storm drains or receiving waters. .actena
Oil and Grease
Suitable Applications Organics

Sweeping and vacuuming are suitable anywhere sediment is’
tracked from the project site onto public or private paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved None
surfaces for final paving.

Potential Alternatives

Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

= Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

m Inspect potential sediment tracking locations daily.

= Visible sediment tracking should be swept or vacuumed on
a daily basis.

® Do not use kick brooms or sweeper attachments. These

tend to spread the dirt rather than remove it. e ———
QUALITY ASBOUTATIONT
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Street Sweeping and Vacuuming SE-7

® If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58/hour (3 yds hopper) to $88/hour (9 yd3 hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent

dumping.

Inspection and Maintenance

m Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. Itis recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion of rain

events.
m  When actively in use, points of ingress and egress must be inspected daily.

m  When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

= Becareful not to sweep up any unknown substance or any object that may be potentially
hazardous. '

m  Adjust brooms frequently; maximize efficiency of sweeping operations.

m After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrans), April 1, 2002 — March 31, 2003.
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Wetland

MP-20

General Description

A manufactured wetland is similar to public domain stormwater
wetlands. In a manufactured wetland, gravel substrate and
subsurface flow of the stormwater through the root systems force
the vegetation to remove nutrients and dissolved pollutants from
the stormwater.

Only one company currently manufactures a pre-engineered
wetland: It consists of a standard module, about 9.5 feet in
diameter and 4 feet in height. The module is constructed of
recycled polyethylene. The number of units is varied to meet the
design volume of the site.

Inspection/Maintenance Considerations

To maximize wetland removal of pollutants, the vegetation must
be harvested frequently. Harvesting is particularly important
with respect to the removal of phosphorus and metals, less so
nitrogen. Harvesting should occur by mid-summer before the
plants begin to transfer phosphorus from the aboveground
foliage to subsurface roots, or begin to lose metals that desorb
during plant die off. While not stated by the manufacturer, it is
also desirable that every few years the entire plant mass
including roots be harvested. This is because the belowground
biomass constitutes a significant reservoir (possibly half) of the
nutrients and metals that are removed from the stormwater by
plants (Minton, 2002).

If pretreatment is provided then maintenance consideration
must be given to the build up of debris and floatables.

Maintenance Concerns,
Objectives, and Goals

m Vegetation/Landscape
Maintenance

m Endangered Species Habitat
Creation

m Pollutant Removal Efficiency
m Clogging of the Outlet
m Invasive/exotic Plant Species

m Vector Control

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Oxygen Demanding
Removal Effectiveness
See New Development and

RNRRRANRNRNRN

. L. Suggested Redevelopment BMP Handbook-
Inspection Activities Frequency Section 5.
m Inspect during the dry season to determine if As needed
irrigation of plants is necessary.
m Inspect to verify that invasive species of wetland Annual
plants is not occurring.
Maintenance Activities S
Frequency
m Clean the center well. As needed
® Remove vegetation near end of each growth Annual
season to capture the nutrients and pollutants
removed by the wetland vegetation.
CALIFORNIA STORMWATER
January 2003 California Stormwater BMP Handbook lofl
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Barnarding Sounty storm drain system and de ot gef treated befare reachiag tha Santa Ana River,
This pollutas our drinking water and contaminales waterways, meking tham unsafe for peaple and
wildlife. Follow these simple tigs to pravent pallution and proteel your heslih,

Heposing of Yerd Waste mmﬁm& Pasticldss Safely
focycla leaves, prass clopiups and ethor yardvinsle,  Fartilizars and pesticidés are often carrled lnts
instead of hiowing, sweeping o buging lte e Uhostarm drain systam by sprinkler rnoff. Try
sh&ﬁqucﬁmhwhmmu&mm uslng organic or npa-taxie alternativss. IF yar
{our Jawn fnstead) of using & grass célcher. The  wse chmiva! fertilizars or pesticides, avold
cliggings 20t 2¢ & natural fortifless, endbeceuse  applying near eurbe and driveways and wover

* “graes bs mostly water, i alse irrigatos your lawn,  apply bsfore 8 valn,

canserving witer.

y Plantiag In the Yard

, Produce lass yard waste and save
water by planting low maintenance,
drought-talerant irees and shrubs.
1 Using drip irrigation, seaker hasea
= or micro-spray systems for fewsr
. & _beds and vegatation can alse help
2 veduce your wider bill and prevent
¢ ranoff,

ae Water Wisely

Gt yane wiater castaand prevodt ranotf iy eontraling
the amouset of water and dractisn of sprinlders, The
fierage lawn ieeds aliout an inchof water 2 vk,
mmmmﬁ,w 0% 20 minutes of wakoring,
# balfneh por week is enough for fall and egring.
Sprinklors stroutd b o loag enmigh to alfew vater
-t soak inte the grawd but mut 86 lang asto canes

rmﬁ

ammmnmmm
w0 sbormwater polfution provantion, oot -

1(800) CLEANUP

www.1800clesnup.org




Planealas auzavaciones rabsjo de jprdineria durante
el clima seco. Desarrofla @ imglementa planas de
ermhancaaisaius t contred d sedimentoy exeavackanes.
CGubre mentanes dz tems, grave y slros materiales con
un plastica para protejerios de & Mvia, aire y desapile,

TRABASD Di: CARRETERAS & PAVIMENTO

mmmmymmﬁammmmmmmmn hsdmgssdsiﬁmﬁsmde
Son Bemerding y tearminando o ¢l Rio de Santa Ans. Estocontrrmine ol gus qua tomemas, feciandola pefgors
mm!amvhmm&&maem;mﬁm mmmammmmmmmm

Duranie Constiuceiss

fubre los livades y s mantenimiento 2 los Toyos ol
spllear seliadure o mazels. Revisa las arvas de
excaveRivnes, y v pasarte di 8gu pare pravesniy
polvadurs, Honca bres fos meterialis Sams da conerelo
&n ia calle, drenaiss o a0 ol degaglo.

Ramovlenids Asiaits & Sencrela
Blnguga ahreded da s dievajes cusni eslas usanda
las manuinas de sisrm, tambden racila tado ol
peviments rolo 6 ls compatés demofidorg. Pore mis
infgrmaciin anml mmm

#antsalmlents do Yua!anlns &
Hurramipniss

Has of manteniadianto y carge de vehiculss a ol
aviemp hoar, faos o fa oalle, tas sluanterilios ylog
trensies. iapescions laa vebivutes y el equlpo e
cuslguler galeadys y il guteatiuras de aulos g
o 88 ussn vastandolgs le gasoling, scafts da
tranemision, frenos v fiquidey del rediader,

nmamapsmum
Wantanta siemgra gripacado pasa cuslquler disram, usa fempre fas amamianiang
wmwammmmmmmmﬁmmmm
Barve los derrames enves ds favarss con I8 manguara. Provisee los davramies
@ﬁamﬁmmﬁsw&ﬁ&a&w&nmms&wmm
Hulde. Pars sepmrtar derremes Hame ol S11




Pintura, strlmtea y tros quimicas peligroses que se usan al pitdar scafran
‘3 ‘ N z ( " ﬁ par legar a los dranajes dul Gondadu da San Bernarding y terminande sa
¢l Rio de Sante Ana. Esto contaming ul agug que tomamus, haciendole
pefigersa para la genie v Ia vids salvaje. Sigue estas practicas pars prevanir Ia contaminacifa y

protajor Ja salud publice.

Agua Removiends Pintara
Usapitirss de upua tuemio sea posible. Sonmgnos. Residuos de piature, pofvo de pintura y pinturas
tondogs num los pialirac do sesfie y mas focilsepms. que contisnien ploma san peligrasas, Barselos
m Busen los produstos "lex" or Hloans vl enves delevarlos con le manguera y desachatos

‘gn uplugar g2 colacsidn de
desechas paligrosss.
Llama a! {809 CLEABUP
fara un lugas ea iy area.

Romewiendn Pintura
en Exleriores
Al despintar o lavar exierigres
de fos edificios cen agua da
alta prasidn bloguea las
drenajas cercanas y desvic
ol desapiie, Pregunia las
-avtoridades si puades
desecharla en las alganiailies.

Limpiando Piniora

fiuncs faves Jag bruchias ul los ventenedores dg
gislure &n ls valln, coladeras o desaglias. Las e
pinturs de agug Bmplelus 2a of labove y las de
ginturn g9 eeelte con tinsr, y welvelas 4 guardar
oa un fraseo, para oo e futurs, Envislve log
sesiduns de pintera en un perfadicn y tralos a la
basura.

Figateia ta pintira fue sobva 8n o loger da cofetalin
e matariales peligrasas, guardsle nava redaques
o segaile 8 lgulen qus o s, toma 8 vn tasl,
# la eseusla, una graganizscion de b eiudad o dg
It comunided,




EXCAVATION & GRADING OPERATIONS

Sediment, cement wash, asphalf, and motor oil from soil excavation and
‘ grading operations often make their way into the San
l"'“ : A Bernardino County storm drain system and DO

= [ .- NOT GET TREATED before reaching the

o~

t“‘“i"ff‘” ot

e

Santa Ana River. These wastes pollute our
drinking water, and make our waters unhealthy

and unsafe for people and wildlife.
Follow these practices to help prevent stormwater pollution...

‘LW Erosion Prevention...

Reduce emswn by avoiding excavation or grading

activitieg durmg wetl weaather, and by planting

i \’t{amporary vegstation on siopes
et Where construction is not
3 1mmadxately planned. Plant
;Jermanent vegsetatlon as soon as possible, cnce
excavation and grading activities are complets.
Diversion dikes can be constructed to channel runoff
around the site; channels can be fined with grass or
roughened pavement to reduce runoff velocity. For
information an erosion control, call 7997407

General Busmess Pract:ces

Cover exposed piles of soll and other omstmuﬁon
materials with plastic sheeting to prevent contact with
rain water,

i3 Racyckng

” Recyele hmkenasphait oonc:ate, wood‘

and cleared vegelation whenaver

' ‘ possible. Unrecyciabla materials

must be taken to an appropriate

landfill or disposed of as hazardous wasie. For
racycling or disposal information, call 356-8401,

e —

SeEe7

i -
i For more Information, call your city’s stormwaler represeniative

Equipment Maintenance...

B i e e e s e i

Maintain,k all vehicles and
squipmant by inspecting them
fraquently for leaks. Also,
conduct maintenance and
refusling at one location --
away from gtgrm drains, and

‘parform malor equipment repairs and washings off

site. Finally, use grave) approaches whane truck traffic
is frequent to reduce soil compaction and limit the
tracking of sediment info the sireats.

TR i o

Avoid acoidental spills by using a drip pan and funael
whan draining or pouring fluids. Be ready for

umxpectad gplits by prapamg and ysing easy to find

spili containment and cleanup kits.
o Kits should include safely squipment
and cleanup materials such as kitty
litter, sawdust or cornmeal. Furthermore,
pravent igaks from stored vehicles by draining gas,
hydraulic oil, and transmission, brake & radiator fluid.
REMEMBER: Never hose down dirty surfages. 7o
report serious spills, call 1-800-33-TOXIC,




FR[:C‘H CONCRETE & MORTAR APPLICATION

Cement, cement wash, gravel, asphalt, solvents, and
motor oil from fresh concrete and mortar activities
g oﬁen make the:r way mto the San Bernardino County

fraln system and DO NOT GET TREATED
i \ before reachmg the Santa Ana River. These wastes
~ pollute our drinking water, and make our waters
unhealthy and unsafe for people and wildiife.

Follow these practices to help prevent stormwater pollution...

Schedule excavation and gradmg work during drv
weather, and in case it rains, o™
prevent materials from contacting W
stormwater by storing themunder . *

cover. Also, secure open bags of cement to keep
wind-blown cemant powder away from strests, gutters
and storm drains

M RIS

Prevent mortar and cement from entaring the stomn

drains by placing erosion controls

, {i.e., berms or temporary
%! vegetation) down-slope to
capture ryioff. When
breaking up paving, be sure to
pick up all pieces and recycle
them at a crushing company;

small amounts of excess dry concrets,
grout and mortar can be disposed ‘
Sumpsnmﬂmmmwpswheaw&mmm
allow for sasy clsanup of debris. REMEMBEFR:
Never bury waste materiat -- recycle or dispose of it
&8s hezardous waste. Call 386-8401 for reoyciing

General Busmess Practices... ]

_During Constmct:on... sl

[Handlmg Materials & Wastes...|

e e

Minimize wastes whean ordering matenais by ordenng
orly the amounts neaded to complste ”
the job. Whanever possible, use

recycled or rgoyclable materials. ‘
Recycie broken asphall, concrets; T W
wood, and clearad vegetation. Unrecyclable materials
muet be taken to an appropriate landfill or disposed
of as hazardous waste. For recycling and disposal
information, cali 386-8401,

Cleaning up...
When cleamnq up after drwaway or sldawatk
construction, wash conorete dust onto designated dirt
areas, not down the driveway or info the street or storm
drain. Algo, wash out concrate rmixers and squipment
only in specified wash-out areas, where the water
flows into containment ponds. Cemsat washwaler
gan be recycled by pumping it back into gement mixers

for rause. REMEMBER: Never dispose

. of cement washout into

Rkl driveways, streats,
gutiers, stom drains or

Muw.}?

and disposal information, drainage ditches.

ST R
e T~ ]
' Far mors infonmation, call your city’s stormwater represantative i




GENERAL CONSTRUCTION

Soil, cement wash, asphalt and motor oil from
consftruction sites ofien make their way into the
San Bernardino County storm drain_system

and DO NOT GET TREATED befors reaching
the Santa Ana River. These wastes poliute
our drinking water, and make our waters
unhealthy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater poliution...

General Business Practices..

Cover exposed piles of soil and other construction
materials with plastic sheeting to prevent contact
with rain water,

| __ Erosion Prevention... /]

Reduce erosion by avolding excavation or grading

activities during wet weather, and by planting

; 7t temporary vegetation on

f:““‘ i slopes where

construction is not

immediately planned.

Piant permanent vegetlation

as soon as possible, once excavatlon and grading

activities are complete. Diversion dikes can be

constructed {o channsel runcff around the siie;

channels can be lined with grass or roughenad

pavement to reduce runoff velocity. For information
on erasion gontrol, call 7YY 7407,

| Equipment Maintenance... |

-

P S e e 2

Maintain all vehicles and equipment by inspecting
them frequently for leaks.  Also, conduct
maintenanoe end refusling at one location == away
from storm drains, and perform major equipmant
rapaics ancl washings off site.

("

;;T“' -

i
v For mors information, call your city's stormwater representative

{ Handling Materials & Waste..

P

Minimize wastes when ofdering materials by
ordaring only the amounts needad o complete the
job.  Whenever possible, use recycled or
racyclable materials. Rescycie broken asphait,
concrete, wood, and cleared vegetation.
Unracyclable materials must be taken io an
appropriate landfill or disposed of as hazardous
waste. .For recycﬂng and disposai information, cail

386-84 ‘E.

| 5 s Spil ]

Avoid accidental spills by using a drip pan and
funnel when draining or pouring fluide. Be ready
for unexpected spills by preparing and using easy
to find splll containment and csanup kits, Kits
should Inciude safety
squipment snid cleanup
materials such as kitty
fitter, sawdust or
commeal.  Furthsrmore,
prevent leaks from stored

vehigles by draining gas, hydraulic oiff, and
transmission, brake & radiator fluid. REMEMBER:
Never hose down dirty surfaces; instead, sweep
regularly. To report sericus spilis, call 1-800-32-
TOXIC,

.-

-




Yard waste and household foxics such as paints, solvents,
and pesticides often make their way into the San

-Bornardino County Storm drain system and DO NOT
GET TREATED before reaching the Santa Ana River.

These wastes pollute our drinking water and make our
waters unhealthy and unsafe for people and wildiife.

Follow these practices to help prevent stormwater pollution..,

| In Your Home... ]
Househo!d preﬂusts such as painis, paint thinners,
drain openers, moior oll, T
wood polishes,
insecticides & herbicides,
oven cleaners, and many
other general cleansrs
frequently get dumped on the ground, or into a gutier,
street or storm drain. instead of poliuting our
stormwaters, take these items to a household
hazardous waste coflection faciiity. Cali 1-800-01LY-
CATforafacﬁityin your area,

 Fertilizers and Fes cides..

Feriiﬁmm and W%mmmmw
storm drains by sprinkier runoff. To minimize
stormwater pollution, use organic or non-toxic
“"{ pesticides and fertilizers as

§ directed, and keep them away from
ditehes, guiters and storm drains.

g Slore them in a covered arag, off

. Y the ground, to pravent coniaat
with water. For additional gardening questions, call
the San Bernardino Master Gardenars at 387-2182.

Lntegar o
|- -y ’

For more information, call your city’s stormwater representative

r " Trimmin’ the Garden, b

e e o e g

Decaymg organic materials thai enter our storm
drains, such as grass, lsaves, yard clippings, and pat
waste, will use up oxygen in naarby sirsams,
stressing aguatic life. Prevent stormwater
poliution by not blowing, sweeping,
raking or hosing yard wasts into the
strest, gulter, or storm drain.
Alternatively, isave grass
clippings on your lawn after
mowing, or compost your
clippings and yard waste.
Pet waste should not be composted, but rather
dssposedofmﬁmmhbcprevsntmapoterﬁalspma
of diseases.

| Panting in The Yard

Produce less yard waste and save water by plantmg
& ) low maintsnance trees and shrubs.

% Algo, conserve water and minimize
3 unwantad runeff by using drip i
pation, svaker hoses, or micrg-
gpray systems to water vegetation.

A

i

-
i



HOME REPAIR & REMODEL/N

Paints, solvents, adhesives, dusts, sediments, pesticides and
househald toxics commonly associated with home repair and
remodeling activities often make their way into the San -

Bemardino

TREATED before reaching the Santa Ana River.
wastes pollute our drinking water, and make our walers
unhealthy and unsafe for people and wildlife.

These

Follow these practices to help prevent stormwater pollution. -

[Household Hazardous Wastes.. j

Common househeid cleaners, paint products énd

- walipaper & tile adhesives contain toxic
w f substances. Dispose of these producls

properly. REMEMBER' Toxic wastes
should never enter the storm drain system. For
disposal information, call 1-800-OILY- (3 OVR

{ - Construction...

Ksep all constmctlon debris away ‘from the street,
guiter and storm drain, ‘and if possible, schadule
grading and axcavation projects for dry weather.
Covar excavaied material and stockpiles of asphatt,
sand, etc. with plastic tarps, and prevenl erasion by
planting fast-growing annual and perennial grasses,
which will shield and bind the sofl.

Landscape & Gardening... 1
Use ferillizers and pesticides as C
directed. Keep them away from
ditches, guiters and storm drains, and |
store them in a covered araa to prevent - Seasest 17
contact with rain watar, Also, minimnize runa!f and
conserve water by using drip irrigation, scaker hoses,
or rhicro-gpray systems. REMEMBER: Do not deposit
leaves into the sireet, gutter, or storm drain,

Painting.. | i

CLEANUP.. Avoid cleaning brushes or rinsing paint
containers into a strest, gutter, or storm drain. For
waier-basad paints, "brush out® as mugch paint as
possible, and rinse in the sink. For ol |

based paints, "brush out” as -
much paint ag possible, clean ' ijvl f I
¢

with thinner, and then filter and G, g
reuge thinnsr or solvent,

REMOVAL... Paint stripping residus, chips & dust
from marine paints, and paints containing lead or
tributyl tin are hazardous wastes. Sweep them up
and call 1-800-QILY-CAT for disposal information.
RECYCLING... Recycle or reuse leftover paint by
using it for touch-ups, of by giving it to someone who
can us it, such as a theatre group, school, city or othar
community organization. If you're unable to give i
away, contact 1-800-OILY-CAT for disposal
information.

L Concrete & Masonry

Store bags of cement and plaster away from gutters
and storm draing, and under cover, protscted from
rainfadf, runoff and wind, REMEMBER. Never dispose
of cement washout or concrets dust onto driveways,

streets, guiters or storm draing.

S
b
=3

) | 1
For more information, call your city’s stormwater representative 6
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PAINTING
Paints, solvents, adhesives, and toxic chemicals from

painting operations often make their way into the San

Bernardino County storm drain system and DO NOT GET
TREATED before reaching the Santa Ana River. These
wastes pollute our drinking waler, and make our waters
unheaithy and unsafe for people and wildiife.

Follow these practices to help prevent stormwater pollutlon .

[ Generai Business Practices L

B e

Keep all paint products and wastes away from the
street, gutter, and storm drains. Reuse paint thinner
by setting usad thinner aside in a closed, labsled jar
to settle out paint particies, and then pouting off the
ciear liquid for future use., Wrap dried paint residue
in newspaper and dispose of it in the trash.

| Water-Based Paints...
Purshase watst-basad paints whenever gossble.

mmmmmmw Satex™ or *ﬁciamnp witky
water.”

e i e e A

Recycie or Reuse Pamts

B e e e

pve
i
i

o-m-m.mwf

Hmmrmm taftover paint by using it ’ Q
for touch-ups, ar by giving It 1o somaecne & <
who can usa i, such 8s & thestre group, @8I @F
schoal, city or other community organization. Hf you're
unabie to give it away, contact 386-8401 for
information on hazardous waste pici-up,

ey
e

[ £ 4 Pamf Cleanup ﬂ}
M Avoid cleaning brushes and
rinsing paint containers in &
shreet, gutter, or storm drain. For
water-based paints, “brush out”
i as much paint as possible and
and rinse in the sink. For oil-based painfs, ‘brush
out” as much paint as possible, ciean with thinner,
and then fitter and reuse thinner or solvent,

oo A A o R e 1

Paint Removal... |

e

i i gt s b e eeeermem by

‘Chemical paint stripping residue, chips & dust from

maring painis, and paints contafning lead or kibutyl
fin &re hazardous wasles. For diapasai ‘
infoemation, call 3856-8401, ' i~
Alzo, when stripping or
sleaning building mﬁam
with high-prasaufe weater, ;
block stoim dralns and divert the mnwm onta &
designated dirt area. Check with your local
wastewater reatment authority to find out f you can
collect building cleaning water and discharge o the

sawer,

v e
Syssr ]
b

For more Information, call your ¢ity's stormwaler represeniative ‘



ROADWORK & PAVING

Asphalt, saw—cut slurry, and excavated materials from Road paving, surfacing

and pavement removal operations often make their way into

the San Bernardino County storm drain system and DO NOT

. GET TREATED before reaching the Santa Ana River.
These wastes pollute our drinking walter, and make our
waters unhealthy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater pollution...

f During Construction... Ml

it s

Cover caich basing and maintenance haées whisn
applying seal coat, slumry seal, fog seal, stc. Use
check dams, diiches or banns around excavations,
and avoid over-application of water for dust coniroi.
HEMEMBER: Never wash excess materials from
exposed aggregate or concrets into a street, gutter,
or storm drain; coliect and recycle mam

L{lsphait & Concrele Removaf A

i o

'3 Barleade storm drain oponings during
saw-cutting, and after breaking up
paving, be sure to remove all chunks
and pieces and regycia them at a
crushing company. For recycling
infarmation, call 386-8401.

L Equipment Mamtenance 5 ]

s qr——in

Maintain all vehicles and eqmpment by inspecmng
them frequently for leaks. Also, condust maintenancs
and refusling at ona location -~ away from storm
draing, and perform major equipment repairs and
waghings off site.

=y
o
M‘

S

s

[ W o Spills...

Be raady for unemected spilis by preparing and using
spill containment and cleanup kits! Kits should include
safety equipment and

cleanup materials such as
® itty litter, sawdust or
. cornmeal. Prevent drips
from paver machines by
catching fluids with drip pans or by placing absorbent
material (cloth, rags, eic....) untderneath the machines
when they're not in use. To report serigus spilis, call
1-800-33-TOXIC.

| General Business Practices...

Schedule excavation and grading work during dry

weather, and develop and implement erosion and

sedimeni control plans for

excavated embankments. in

- .y caseitrains, cover

w o exposed piles of

soil and other

construction matedals with plastic sheeting ta prevent
contact with rain water,

4
i

i
i

i L
" For more information, call your city’s stormwatsr representalive



RURAL HOMES

Pesticides, fertilizers, septic system overflows, soil, and animal manure from

tural homes often make their way into the San Bemardino
sty —stornTdrain system and DO NOT GET
TREA TED before reaching the Santa Ana River. These
wastes poliute our drinking water, and make our
waters unhealithy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater poliution...

| Protecting Your Well...

- »-—-—V-M-.w-‘ - )

Slnce old, uncapped and abmdomd weolls can sarve
as direct conduits to aur groundwater, it s important
to maintain these areas. Keep all livestock
confinement arsas away from wells, and keep seplic
drain fislds and chemical siorage
areas down shope from wells.
install anti-siphoning devices
between your well and water
pipes o prevent backflow of
pollutants and drinkmg water contamination.
REMEMBER: Never dispose of anything in welis.

Feml:zers and Pesticides...

Awaid buying and mlxlng raore paaﬂdde man you
nead, and never apply more than the recommended
amount. Consider spot treatments, rather than
speaying pesticides everywhere. REMEMBER. Dont
dispese of excess chernicale by dumping them on
“7 tha ground, pouring them down awall,

| ! ordraining them into ditches, sewers,

‘i drains or septic systems. Call 1-800-

QILY-CAT for disposal information.
Finally, store chemicals in a
gavered area, with an impermaeabls lined floor to
prevant contact with ralnwater,

Sy

From stored vehicles by dreining

Far more information, call your cily 8 stormwaler representative

|  That Rural Landscaps... ]
Reduce soll erosion by covering parking areas with
gravel, and by covering other exposed soils with
vegetation. Gravel and vegetation will not only
improve the appearance of your home, but wil aiso
assist in filtering out poliutants from water. For
information on reducing erosion, call 799-7407.

Autos & Other Equipment... |

Repair vehicles and ofher aquipment swvay from weils,
ditchas and drains. Avold accidental spiffs by using @
drig pan and funael when draining
or pouring flulds, Prevent leaks

gas, hydraulic ofl, and
transmission, brake & radiator
fivid. For recyding information,
call 1-800-OILY-CAT

it M ——c A ey

[ Septic Systems |

s ———

Septic systems should never be piped inm a road
ditch, storm sewar, stream or farm drain {ile system.
Aiso, avold washing or flushing grease, alcohol, or
strong chemicals Inlo your septic system; these
substances kili the bactena neaded tu bresk down
wagtes,






