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How to Use This Template

This template, assembled by GHD Inc. on behalf of the City of Oceanside, is for the
development of Storm Water Quality Management Plans (SWQMPs) for Priority Development
Projects (PDPs) proposed within Oceanside, CA. It is based on requirements set forth in the
Regional Water Quality Control Board’s National Pollutant Discharge Elimination System MS4
Permit that covers the San Diego Region (Order No. R9-2013-0001).

All references within the template refer to the City of Oceanside BMP Design Manual dated
February 2016 (Manual). Use of this template in conjunction with the Manual is intended to help
a project applicant develop a SWQMP compliant with City of Oceanside and MS4 Permit
requirements.

Applicable elements of SWQMP were update in accordance with the January 2022 city of
Oceanside BMP Design Manual.

Template Date: February 16, 2016

Assembled By:
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Quick Reference Guide

ltem

Project Information

Project Name

Olive Park Apartments

Application Number(s)

D24-00006

Project Address

College Boulevard and Olive Drive, Oceanside, CA 92056

Total Parcel Area

1,894,822 sq. ft.

Project Description

The proposed project will develop a single pad designated for two
building structures, accommaodating a total of 282 apartment units,
complete with courtyards. The development plan includes private
driveways, sidewalks, landscaping, and parking spaces, alongside
the necessary infrastructure and utilities typical for such a
development. This infrastructure will consist of a dual storm drain
system comprising pipes, inlets, catch basins, brow ditches, and
cleanouts. To facilitate access to the site from College Blvd, the
existing access road northeast of the site will be paved

and improved as a gated emergency-only ingress/egress road. A
new connection to the cul-de-sac on Olive Drive, east of the site,
is proposed.

Proposed Disturbed Area

439,208 sq. ft.

Created or Replaced Impervious

252571 sq. ft.

Project Hydrologic Unit Watershed

[] Santa Maria
[] San Luis Rey
Carlsbad

Required to implement HMP

Yes
1 No
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CERTIFICATION PAGE

Project Name: Olive Park Apartments
Permit Application Number: D24-00006

| hereby declare that | am the Engineer in Responsible Charge of design of storm water BMPs for this
project, and that | have exercised responsible charge over the design of the project as defined in Section
6703 of the Business and Professions Code, and that the design is consistent with the requirements of
the City of Oceanside BMP Design Manual, which is based on the requirements of San Diego Regional
Water Quality Control Board Order No. R9-2013-0001 (MS4 Permit).

| have read and understand that the City has adopted minimum requirements for managing urban runoff,
including storm water, from land development activities, as described in the BMP Design Manual. | certify
that this SWQMP has been completed to the best of my ability and accurately reflects the project being
proposed and the applicable source control and site design BMPs proposed to minimize the potentially
negative impacts of this project's land development activities on water quality. | understand and
acknowledge that the plan check review of this SWQMP by City staff is confined to a review and does not
relieve me, as the Engineer in Responsible Charge of design of storm water BMPs for this project, of my
responsibilities for project design.

As Engineer of Work, | agree to indemnify, defend, and hold harmless the City of Oceanside, its officers,
agents, and employees from any and all liability, claims, damages, or injuries to any person or property
which might arise from the negligent acts, errors, or omissions of the Engineer of Work, my employees,
agents or consultants.

O/Awsw

Alisa Vialpando, RCE 47945, Exp. 12/31/25

Alisa Vialpando

Print Name

Hunsaker & Associates San Diego, Inc.

Company

10/07/2024
Date

Engineer’s Seal:
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SUBMITTAL RECORD

Use this Table to keep a record of submittals of this SWQMP. Each time the SWQMP is re-submitted,
provide the date and status of the project. In last column indicate changes that have been made or
indicate if response to plancheck comments is included. When applicable, insert response to plancheck
comments behind this page.

Submittal

Number Project Status Changes

X Prelimi i - SWQMP Initial Submittal
1 02/27/2024 Preliminary Design/ Planning/ CEQA

[] Final Design

imi i i Address City Comments
3 [08/07/2024] X Preliminary Design/ Planning/ CEQA

L] Final Design

imi i i Address City Comments
3 [10/08/2024] X Preliminary Design/ Planning/ CEQA

[] Final Design

imi i ' Click here to enter text.

4 [MM/DD/YY] ] Preliminary Design/ Planning/ CEQA

L] Final Design
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Placeholder — Project Vicinity Map
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Applicability of Permanent, Post-Construction

Storm Water BMP Requirements Form I-1

(Storm Water Intake Form for all Development Permit Applications)
Project Identification

Project Name: Olive Park Apartments

Permit Application Number: D24-00006 | Date: 10/07/2024

Determination of Requirements

The purpose of this form is to identify permanent, post-construction requirements that apply to the project. This form
serves as a short summary of applicable requirements, in some cases referencing separate forms that will serve as the
backup for the determination of requirements.

Answer each step below, starting with Step 1 and progressing through each step until reaching "Stop".
Refer to the manual sections and/or separate forms referenced in each step below.

Step Answer Progression

Step 1: Is the project a "development project™? X Yes Go to Step 2.
See Section 1.3 of the manual for guidance.

CONo Stop.
Permanent BMP requirements do not

apply. No SWQMP will be required.
Provide discussion below.

Discussion / justification if the project is not a "development project” (e.g., the project includes only interior remodels
within an existing building):

Step 2: Is the project a Standard Project, PDP, or IStandard Stop.
exception to PDP definitions? Project Standard Project requirements apply,
To answer this item, see Section 1.4 of the manual in its including Standard Project SWQMP.
entirety for guidance, AND complete Form I-2, Project XPDP PDP requirements apply, including PDP
Type Determination. SWQMP.
Go to Step 3.
O Exception | Stop.
to PDP | Standard Project requirements apply.
definitions Provide discussion and list any additional
requirements below. Prepare Standard
Project SWQMP.

Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable:

Olive Park Apartments (D24-00006)
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Step

Answer

Progression

Step 3. Is the project subject to earlier PDP
requirements due to a prior lawful approval?
See Section 1.10 of the manual for guidance.

ClYes

Consult the [City Engineer] to
determine requirements.
Provide discussion and identify
requirements below.

Go to Step 4.

XINo

BMP Design Manual PDP
requirements apply.
Go to Step 4.

Discussion / justification of prior lawful approval, and identify requirements (not required if prior lawful approval

does not apply):

Step 4. Do hydromodification control requirements

apply?
See Section 1.6 of the manual for guidance.

Yes

PDP structural BMPs required for
pollutant control (Chapter 5) and
hydromaodification control (Chapter
6).

Go to Step 5.

CINo

Stop.

PDP structural BMPs required for
pollutant control (Chapter 5) only.
Provide brief discussion of exemption
to hydromodification control below.

Discussion / justification if hydromodification control requirements do not apply:

Step 5. Does protection of critical coarse sediment
yield areas apply?
See Section 6.2 of the manual for guidance.

[1Yes Management measures required for
protection of critical coarse sediment
yield areas (Chapter 6.2).
Stop.

No Management measures not required

for protection of critical coarse
sediment yield areas.

Provide brief discussion below.
Stop.

Discussion / justification if protection of critical coarse sediment yield areas does not apply:

No Critical Coarse Sediment Yield Areas (CCSYA) are located within or upstream of the project's disturbed
area according to the WMAA map. There is a CCSYA within the site's boundary, but it is situated to the west

of the project and will not be impacted.
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Project Type Determination Checklist Form 1-2

Project Information

Project Name: Olive Park Apartments
Permit Application Number: D24-00006
Project Type Determination: Standard Project or PDP

The project is (select one): x New Development [1 Redevelopment
The total proposed newly created or replaced impervious area is: _252571_ ft2(__5.80 ) acres
Is the project in any of the following categories, (a) through (f)?

Yes No | (a) | New development projects that create 10,000 square feet or more of impervious surfaces
O (collectively over the entire project site). This includes commercial, industrial, residential,
mixed-use, and public development projects on public or private land.

Yes | No | (b) | Redevelopment projects that create and/or replace 5,000 square feet or more of
O impervious surface (collectively over the entire project site on an existing site of 10,000
square feet or more of impervious surfaces). This includes commercial, industrial,
residential, mixed-use, and public development projects on public or private land.

Yes | No | (c) | New and redevelopment projects that create 5,000 square feet or more of impervious
O surface (collectively over the entire project site), and support one or more of the
following uses:

() Restaurants. This category is defined as a facility that sells prepared foods and
drinks for consumption, including stationary lunch counters and refreshment
stands selling prepared foods and drinks for immediate consumption SIC code
5812).

(i) Hillside development projects. This category includes development on any
natural slope that is twenty-five percent or greater.

(iii) Parking lots. This category is defined as a land area or facility for the temporary
parking or storage of motor vehicles used personally, for business, or for
commerce.

(iv) Streets, roads, highways, freeways, and driveways. This category is defined as any
paved impervious surface used for the transportation of automobiles, trucks,
motorcycles, and other vehicles.
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Yes | No | (d) | New or redevelopment projects that create or replace 2,500 square feet or more of
O impervious surface (collectively over the entire project site), and discharging directly to an
Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow that is
conveyed overland a distance of 200 feet or less from the project to the ESA, or
conveyed in a pipe or open channel any distance as an isolated flow from the project to
the ESA (i.e. not commingled with flows from adjacent lands).
Note: ESASs are areas that include but are not limited to all Clean Water Act Section
303(d) impaired water bodies; areas designated as Areas of Special Biological
Significance by the State Water Board and SDRWQCB; State Water Quality
Protected Areas; water bodies designated with the RARE beneficial use by the State
Water Board and SDRWQCB; and any other equivalent environmentally sensitive
areas which have been identified by the Copermittees. See manual Section 1.4.2 for
additional guidance.

Yes | No | (e) | New development projects that support one or more of the following uses:

(i) Automotive repair shops. This category is defined as a facility that is categorized
in any one of the following SIC codes: 5013, 5014, 5541, 7532-7534, or 7536-
7539.

(ii) Retail gasoline outlets. This category includes retail gasoline outlets that meet the
following criteria: (a) 5,000 square feet or more or (b) a projected Average Daily
Traffic of 100 or more vehicles per day.

Yes | No | (f) | New or redevelopment projects that result in the disturbance of one or more acres of
O land and are expected to generate pollutants post construction.
Note: See manual Section 1.4.2 for additional guidance.

Does the project meet the definition of one or more of the PDP categories (a) through (f) listed above?
[J No — the project is not a PDP (Standard Project).
Yes — the project is a PDP.

The following is for redevelopment PDPs only:

The area of existing (pre-project) impervious area at the project site is: ft2 (A)
The total proposed newly created or replaced impervious area is: ft2 (B)
Percent impervious surface created or replaced (A/B)*100: %

The percent impervious surface created or replaced is (select one based on the above calculation):
[ less than or equal to fifty percent (50%) — only new impervious areas are considered PDP
OR
[ greater than fifty percent (50%) — the entire project site is a PDP
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Site Information Checklist

Form 1-3B (PDPs)
For PDPs

Project Summary Information
Project Address College Boulevard and Olive Drive, Oceanside, CA
92056
Assessor's Parcel Number(s) 162-111-04-00
Permit Application Number D24-00006
Project Watershed (Hydrologic Unit) Select One:
[ISanta Margarita 902
[JSan Luis Rey 903
X Carlsbad 904
Parcel Area
(total area of Assessor's Parcel(s) associated with 4350 Acres (1894822 Square Feet)
the project)
Area to be disturbed by the project
(Project Area) _10.08___ Acres (__439,208 Square Feet)
Project Proposed Impervious Area
(subset of Project Area) _ 580 Acres (252,571 Square Feet)
Project Proposed Pervious Area
(subset of Project Area) 428 Acres (__186,637 Square Feet)

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project.
This may be less than the Parcel Area.

Hydrologic Unit Hydrologic Area Hydrologic Sub-Area
Santa Margarita 902.00 [ Ysidora 902.10 [J Lower Ysidora 902.11
] Mission 903.11
San Luis Rey 903.00 [J Lower San Luis 903.10
(] Bonsall 903.12
Loma Alta 904.10 Not Applicable
[ El Salto 904.21
Carlsbad 904.00 L] Buena Vista Creek 904.20
[ Vista 904.22
[ Agua Hedionda 4.30 L] Los Monos 904.31

Olive Park Apartments (D24-00006)
Priority Development Project - Storm Water Mitigation Plan

Section 6



Form 1-3B Page 2 of 10
Description of Existing Site Condition and Drainage Patterns

Current Status of the Site (select all that apply):
LIEXxisting development

UIPreviously graded but not built out
LIAgricultural or other non-impervious use

X Vacant, undeveloped/natural

Description / Additional Information:

The site is situated on slopes descending northwest towards Loma Alta Creek, which borders the northern
edge of the site. The topographical contours show an increase in gradient from north to south. The creek,
characterized by a gentle gradient, flows westward in a meandering pattern and features vertically incised
embankments, with heights reaching up to 10 feet at certain points along its edges. A fill berm, constructed as
part of railroad enhancements, is present along the site's northeast boundary. In the southeast corner, a level
and graded pad has been prepared for the construction of a residential development along Wooster Drive.

Existing Land Cover Includes (select all that apply):
X Vegetative Cover

Non-Vegetated Pervious Areas

LlImpervious Areas

Description / Additional Information:

The existing pervious area consists of vacant undeveloped area, vegetative cover and slopes. Vegetation
across the site varies significantly with the topography, including flat, intermediate, and steep slopes. In areas
with flat slopes, the vegetation primarily consists of hydric (water-seeking) species, such as rushes and marsh-
type plants, with several eucalyptus trees also dotting these areas. The intermediate slopes, which have
undergone disking, are home to sparse, xeric (dry) vegetation. Meanwhile, the areas with steep slopes boast
dense coverage of vegetation, including species like mustard, sage, and cactus.

Underlying Soil belongs to Hydrologic Soil Group (select all that apply):
NRCS Type A
LINRCS Type B
NRCS Type C
NRCS Type D
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Approximate Depth to Groundwater:
LIGroundwater Depth < 5 feet

X5 feet < Groundwater Depth < 10 feet
X110 feet < Groundwater Depth < 20 feet

X Groundwater Depth > 20 feet

According to the geotechnical report prepared by Geocon in March 2024, groundwater was not detected
within the proposed development area. However, it was encountered at a depth of approximately 7 to 13 feet
below the existing ground surface, which is roughly 1 to 5 feet above mean sea level, on the western portion

of the property that is not designated for development.
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Description of Existing Site Topography and Drainage [How is storm water runoff conveyed from the site?
At a minimum, this description should answer (1) whether existing drainage conveyance is natural or urban;
(2) describe existing constructed storm water conveyance systems, if applicable; and (3) is runoff from offsite
conveyed through the site? If so, describe]:

The site is situated on slopes descending northwest towards Loma Alta Creek, which borders the northern
edge of the site. The topographical contours show an increase in gradient from north to south. The creek,
characterized by a gentle gradient, flows westward in a meandering pattern and features vertically incised
embankments, with heights reaching up to 10 feet at certain points along its edges. A fill berm, constructed
as part of railroad enhancements, is present along the site's northeast boundary. In the southeast corner, a
level and graded pad has been prepared for the construction of a residential development along Wooster
Drive. The site's elevation ranges from approximately 185 feet above Mean Sea Level (MSL) at the northwest
corner, near Loma Alta Creek, to 464 feet MSL at the graded pad.

The proposed development occupies the northeastern corner of the site, with the remaining area left
undeveloped. The drainage study focuses on the eastern watersheds affected by the development, covering
approximately 29.9 acres. This includes 5.0 acres of an offsite area along the eastern boundary, consisting of
both the southeastern slope that drains through a brow ditch along the eastern boundary of the site, moving
northward, and water from an existing development channeled via the Olive Drive curb and gutter system
into the same brow ditch. This ditch enters the site from its northeastern corner.

Furthermore, the drainage area under consideration incorporates 2.80 acres of the offsite northeastern
section, where the proposed emergency-only ingress/egress road from College Boulevard will be situated.
The onsite drainage flows north towards the railway lines (part of the Loma Alta Creek Floodway), merging
with the offsite flows mentioned earlier. It then moves westward through the undisturbed project boundary
towards Loma Alta Creek's existing natural channel. This channel crosses under the railway line within the
site and continues west to discharge into the Pacific Ocean at the mouth of Loma Alta Creek. Refer to
Appendix 4 in the Preliminary Drainage Study for Olive Park Apartments, prepared by Hunsaker and
Associates SD and dated October 2024, for calculations regarding peak runoff under existing conditions.
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Description of Proposed Site Development and Drainage Patterns

Project Description / Proposed Land Use and/or Activities:

The proposed project will develop a single pad designated for two building structures, accommodating a total
of 282 apartment units, complete with courtyards. The development plan includes private driveways,
sidewalks, landscaping, and parking spaces, alongside the necessary infrastructure and utilities typical for such
a development. This infrastructure will include a dual storm drain system, comprising pipes, inlets, catch
basins, brow ditches, and cleanouts. One component of this dual system is designed to collect and convey the
onsite 100-year runoff through the project area to the proposed underground storage facilities. These facilities
will provide attenuation and direct the runoff to the proposed structural pollutant control Best Management
Practices (BMPs) to meet water quality requirements. The second component, the bypass storm drain system,
aims to capture and convey the offsite flows along with a portion of the onsite flows from the undisturbed
slopes directly to the existing northern channel.

To facilitate access to the site from College Blvd, the existing access road northeast of the site will be paved
and improved as a gated emergency-only ingress/egress road. A new connection to the cul-de-sac on Olive
Drive, east of the site, is proposed.

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, courtyards,
athletic courts, other impervious features):
Building rooftops, roadways, sidewalks, walkways, parking, patios and other hardscapes areas.

List/describe proposed pervious features of the project (e.g., landscape areas):
Landscaped areas, Decomposed granite, resilient surface areas on the playground, and artificial turf in the
podium courtyard and the dog run.

Does the project include grading and changes to site topography?
XYes
LINo

Description / Additional Information:

Grading will be performed onsite to accommodate the buildings and ensure the positive drainage. Existing
drainage patterns will be maintained.
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Does the project include changes to site drainage (e.g., installation of new storm water conveyance systems)?
XYes
LINo

Description / Additional Information:

The project introduces a new storm drain system, featuring inlets throughout the site designed to efficiently
capture onsite runoff. This water is then conveyed through storm drain pipes to underground storage
facilities, which designed to handle anticipated designed captured volumes and regulate the flow into
downstream biofiltration BMPs before reaching the Loma Alta Creek to the north. Specifically, runoff from
two designated areas, DMAL and DMAZ2, is directed to these underground facilities. These facilities provide
additional storage and flow control to comply with Hydromodification Management Plan (HMP) and peak
flow requirements.

To effectively manage runoff, the project includes brow ditches and catch basins to collect water from both
offsite and undisturbed onsite areas, channeling it via proposed separate bypass storm drain system or brow
ditches to discharge points along the northern boundary of the site without mixing with untreated onsite
flows. Furthermore, the eastern section of the emergency-only ingress/egress road route (DMA 4) is
engineered to slope towards one flow-based proprietary biofiltration unit appropriately sized to fulfill water
quality standards. The unit will then route flows to an underground storage facility sized to addressed

hydromodification. The majority of this road route route (DMA 3), which slopes southwest, features a
proprietary flow-based biofiltration Best Management Practice (BMP) that treats runoff before it discharges
into the creek. Additionally, the underground storage facility for DMA 2 (HMP 2) is specifically designed to
over-detain flows for DMA 3 that are not routed to a storage unit, ensuring compliance with HMP
requirements at the points of compliance (POCs).
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Form 1-3B Page 5 of 10
Identify whether any of the following features, activities, and/or pollutant source areas will be present (select
all that apply):
X Onsite storm drain inlets
Interior floor drains and elevator shaft sump pumps
Interior parking garages
Need for future indoor & structural pest control
Landscape/outdoor pesticide use
[IPools, spas, ponds, decorative fountains, and other water features

[JFood service

Refuse areas

Refuse areas are situated within the buildings; the western building has its refuse area underground within the
garage, while the eastern building features a designated trash room within the building itself.

UIndustrial processes

[JOutdoor storage of equipment or materials
[IVehicle and equipment cleaning
[IVehicle/equipment repair and maintenance
[IFuel dispensing areas

[ILoading docks

Fire sprinkler test water

Miscellaneous drain or wash water

XPlazas, sidewalks, and parking lots
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Form 1-3B Page 6 of 10

Identification of Receiving Water Pollutants of Concern

Describe path of storm water from the project site to the Pacific Ocean (or bay, lagoon, lake or reservoir, as

applicable):

The site drains to Loma Alta Creek, then to Loma Alta Slough and ultimately to Pacifica Ocean Shoreline at

Loma Alta Creek mouth.

List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific
Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing
impairment, and identify any TMDLSs for the impaired water bodies:

303(d) Impaired Water Body

Pollutant(s)/Stressor(s)

TMDLs

Loma Alta Creek

Benthic Community Effects,
Bifenthrin, Cyfluthrin,
Cyhalothrin, Lambda, Indicator
Bacteria, Nitrogen, Phosphorus,
Pyrethroids, Selenium, Toxicity

N/A

Loma Alta Slough

Eutrophic, Indicator Bacteria

Phosphorus (Alternative TMDL —
Addressed by regional MS4 permit
per Carlsbad WMA WQIP)

Pacific Ocean Shoreline, Loma
Alta HSA, at Loma Alta Creek
mouth

Indicator Bacteria, Trash

N/A
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Form 1-3B Page 7 of 10
Identification of Project Site Pollutants*
*1dentification of project site pollutants is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate
in an alternative compliance program unless prior lawful approval to meet earlier PDP requirements
is demonstrated)

Identify pollutants expected from the project site based on all proposed use(s) of the site (see manual
Appendix B.6):

Not Applicable to the Expected from the Also a Receiving Water
Pollutant Project Site Project Site Pollutant of Concern

Sediment

Nutrients

Heavy Metals

Organic Compounds

Trash & Debris

Oxygen Demanding
Substances

Oil & Grease

Bacteria & Viruses

Pesticides

Note: Indicator Bacteria shall be addressed as a Pollutant of Concern (POC) for projects located in
the Lower San Luis Hydrologic Area and for projects that discharge to the Pacific Ocean Shoreline
within the boundaries of the City of Oceanside.

Note: Nutrients shall be addressed as a Pollutant of Concern (POC) for projects located in the Loma
Alta Hydrologic Area.
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Hydromodification Management Requirements

Do hydromodification management requirements apply (see Section 1.6 of the manual)?

X Yes, hydromodification management flow control structural BMPs required.

LINo, the project will discharge runoff directly to existing underground storm drains discharging directly to
water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean.

[INo, the project will discharge runoff directly to conveyance channels whose bed and bank are concrete-
lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed embayments, or the
Pacific Ocean.

[INo, the project will discharge runoff directly to an area identified as appropriate for an exemption by the
WMAA for the watershed in which the project resides.

Description / Additional Information (to be provided if a 'No' answer has been selected above):

SWMM Analysis is performed to show compliance with hydromodification requirements.

Critical Coarse Sediment Yield Areas*
*This Section only required if hydromodification management requirements apply

Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas exist within
the project drainage boundaries?
LlYes

No, no critical coarse sediment yield areas to be protected based on WMAA maps

If yes, have any of the optional analyses presented in Section 6.2 of the manual been performed?
[16.2.1 Verification of GLUs Onsite

[16.2.2 Downstream Systems Sensitivity to Coarse Sediment

[16.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite

[LINo optional analyses performed, the project will avoid critical coarse sediment yield areas identified based
on WMAA maps

If optional analyses were performed, what is the final result?

LINo critical coarse sediment yield areas to be protected based on verification of GLUs onsite.

UCritical coarse sediment yield areas exist but additional analysis has determined that protection is not
required. Documentation attached in Attachment 8 of the SWQMP.

UCritical coarse sediment yield areas exist and require protection. The project will implement management

measures described in Sections 6.2.4 and 6.2.5 as applicable, and the areas are identified on the SWQMP
Exhibit.

Discussion / Additional Information:

No Critical Coarse Sediment Yield Areas (CCSYA) are located within or upstream of the project's disturbed
area according to the WMAA map. There is a CCSYA within the site's boundary, but it is situated to the west
of the project and will not be impacted.
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Form 1-3B Page 9 of 10
Flow Control for Post-Project Runoff*
*This Section only required if hydromodification management requirements apply

List and describe point(s) of compliance (POCs) for flow control for hydromodification management (see
Section 6.3.1). For each POC, provide a POC identification name or number correlating to the project's HMP
Exhibit and a receiving channel identification name or number correlating to the project's HMP Exhibit.

Three points of compliance (POCs) were analyzed for the proposed project. The first POC (POC3), located
at the northeast end of the emergency-only ingress/egress road near College Blvd (offsite), currently receives
runoff from a dirt-compacted access road in existing conditions. In the proposed condition, the road will be
improved, surfaced, and superelevated towards one proprietary biofiltration unit to address water quality
requirements that will route the flows into an underground storage facility (HMP4) to address
hydromodification requirements.

The second POC (POC?2), situated at the easterly end of the onsite improvements, receives flow from DMA
2 after routing through the underground storage facility (HMP2) and the downstream MWS unit, along with
treated flow from DMA 3 that was routed through the flow-based MWS unit and commingled with bypassed
flow south of the EVA.

The third POC (POCL), located at the westerly end of the onsite improvements, receives flow from POC2
and runoff from DMA 1 that is directed through another underground storage facility (HMP1) and a volume-
based MWS unit, which then discharges directly into Loma Alta Creek. Runoff from the southern slopes is
also directed through brow ditches to POCL1. Due to grading, the area directed to POC1 has increased
compared to existing conditions.

Continuous simulation has been provided for POC1 and POC2 to verify that the proposed facilities have
adequate storage and outlet structures to meet HMP requirements.
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Form 1-3B Page 10 of 10
Other Site Requirements and Constraints

When applicable, list other site requirements or constraints that will influence storm water management
design, such as zoning requirements including setbacks and open space, or local codes governing minimum
street width, sidewalk construction, allowable pavement types, and drainage requirements.

LOMA Alta Creek crosses through the site on its western portion. The project disturbed area will be outside
of the flood way and flood plain of the creek.

Optional Additional Information or Continuation of Previous Sections As Needed

This space provided for additional information or continuation of information from previous sections as
needed.

The proposed curb and sidewalk on Olive Drive, serving as the entrance to the project, are meticulously
designed to align seamlessly with the existing curb and sidewalk at the Olive Drive cul-de-sac. New storm
drain inlets, strategically positioned on-site west of the cul-de-sac, are intended to capture runoff from this
new entrance and direct it to the proposed storage facility and MWS unit (HMP2 and BF-3-2), preventing it
from mixing with the offsite runoff on Olive Drive. Additionally, another inlet is planned for the existing
offsite Olive Drive cul-de-sac to effectively capture runoff from the existing road and route it through a
separate, proposed storm drain system directly to POC2. Overlying and resurfacing at this connection are
expected to ensure a flawless and integrated transition at the cul-de-sac.
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Source Control BMP Checklist

for All Development Projects Form 1-4

(Standard Projects and PDPs)
Project Identification

Project Name: Olive Park Apartments

Permit Application Number: D24-00006

Source Control BMPs

All development projects must implement source control BMPs SC-1 through SC-6 where applicable and
feasible. See Chapter 4 and Appendix E of the manual for information to implement source control BMPs
shown in this checklist.

Answer each category below pursuant to the following.

e "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or
Appendix E of the manual. Discussion / justification is not required.

e "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion /
justification must be provided.

e "N/A" means the BMP is not applicable at the project site because the project does not include the
feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas).
Discussion / justification may be provided.

Source Control Requirement Implemented?

SC-1 Prevention of Illicit Discharges into the MS4 Yes ‘ [ No ‘ 0 N/A

Discussion / justification if SC-1 not implemented:

All proposed impervious surfaces are strategically designed to drain into adjacent landscaped areas where
feasible. This setup facilitates the dispersion of non-stormwater discharges into the landscaping for
infiltration. Efficient irrigation practices will be employed as well. Additionally, BMPs outlined under SC-6
will help prevent illicit discharges. Please refer to the information provided below for further details.

SC-2 Storm Drain Stenciling or Signage ‘ Yes ‘ [ No ‘ O N/A

Discussion / justification if SC-2 not implemented:

sLocations of inlets are shown on exhibits.

* Placards will be provided for all storm water drain inlets and catch basins within the project area with
prohibitive dumping language (E.G. “NO DUMPING - | LIVE DOWNSTREAM?”). See DMA maps.
» Maintain and periodically repaint or replace inlet markings.

* Provide storm water pollution prevention information to new owners, lessees, or operations.

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, ] Yes 0 No N/A
Runoff, and Wind Dispersal

Discussion / justification if SC-3 not implemented:
There’s no “Outdoor Materials Storage Areas” contemplated for this project.
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Source Control Requirement Implemented?
SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall, ] Yes ] No N/A
Run-On, Runoff, and Wind Dispersal
Discussion / justification if SC-4 not implemented:
There’s no “Materials Stored in Outdoor Work Areas” contemplated for this project.
SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and Yes O No O N/A

Wind Dispersal
Discussion / justification if SC-5 not implemented:
Trash storage areas are situated within the buildings; the western building has its trash storage area

underground within the garage, while the eastern building features a designated trash room within the
building itself.
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Form 1-4 Page 3 of 3
SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants
(must answer for each source listed below)

Implemented?

Onsite storm drain inlets Yes | ONo | OON/A
Interior floor drains and elevator shaft sump pumps Yes | LNo | LIN/A
Interior parking garages Yes | ONo | OON/A
Need for future indoor & structural pest control Yes | LINo | LIN/A
Landscape/outdoor pesticide use Yes | OONo | ON/A
Pools, spas, ponds, decorative fountains, and other water features L] Yes L1 No N/A
Food service [ Yes 1 No N/A
Refuse area Yes ] No LI N/A
Industrial processes CYes | OONo N/A
Outdoor storage of equipment or materials [JYes | LINo N/A
Vehicle and equipment cleaning CIYes | CONo N/A
Vehicle/equipment repair and maintenance ClYes | CONo N/A
Fuel dispensing areas OYes | CONo N/A
Loading docks L] Yes L1 No N/A
Fire sprinkler test water Yes | [INo O N/A
Miscellaneous drain or wash water Yes | LONo | OON/A

Yes | [JNo LI N/A

Plazas, sidewalks, and parking lots
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Discussion / justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are
discussed. Justification must be provided for all "No" answers shown above.

» SC-6A: All onsite storm drain inlets to be marked with legend “NO DUMPING, FLOWS TO BAY”, or
similar.

» SC-6B: The “Interior floor drains and elevator shaft sump pumps” will be plumbed to sanitary sewer.

» SC-6C: The “Interior parking garages” parking garage floor drains will be plumbed to the sanitary

Sewer.

» SC-6D1: To discourage the entry of pests and meet the source control requirements for future indoor

and structural pest control in the proposed building design, some or all of the following key features could be
considered:

1-Seal Openings: Ensure that all potential entry points for pests are properly sealed. This includes gaps around
doors, windows, utility penetrations, and vents. Use weatherstripping, door sweeps, and caulking

to seal any openings. 2-Ventilation: Install appropriate mesh screens on vents, windows, and other openings to
prevent insects and rodents from entering while still allowing for proper ventilation. 3-Landscaping: Maintain a
clear separation between landscaping and the building structure. Keep vegetation trimmed away from the
building to reduce potential pathways for pests to enter. 4-Trash Management: Implement

a proper waste management system with sealed trash bins inside the building and regular disposal to prevent
pests from being attracted to food sources. 5-Drainage: Ensure proper drainage to prevent water
accumulation, which can attract pests like mosquitoes and rodents. Regularly inspect and maintain gutters,
downspouts, and drains to prevent blockages.6-Structural Integrity: Maintain the structural integrity of the
building by regularly inspecting and repairing any cracks or gaps in walls, foundations, and roofs, as these can
serve as entry points for pests. 7-Pest-Resistant Materials: Use pest-resistant building materials, such as
concrete, metal, or treated wood, for vulnerable areas like the foundation and exterior walls.and\or 8-
Integrated Pest Management (IPM): Incorporate an Integrated Pest Management program for ongoing pest
prevention and control. This approach combines various methods, such as inspections, monitoring, and
targeted treatments, to minimize the use of pesticides.

» SC-6D2: Final landscape plans will accomplish all the following:

0 Preserve existing drought tolerant trees, shrubs, and ground cover to the maximum extent

possible.

0 Landscaping designed to minimize irrigation and runoff, to promote surface infiltration

where appropriate, and to minimize the use of fertilizers and pesticides that can contribute

to storm water pollution.

0 Where landscaped areas are used to retain or detain storm water, use plants that are tolerant

of periodic saturated soil conditions.

0 Use pest-resistant plants, especially adjacent to hardscape.

0 Ensure successful establishment, appropriate selection of plants to site soils, slopes, climate,

sun, wind, rain, land use, air movement, ecological consistency, and plant interactions.
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» SC-6E: There’s no “Pools, spas, ponds, decorative fountains, and other water features” contemplated for this
project.

» SC-6F: There’s no “Food Service” contemplated for this project.

* SC-6G: There’s no “Refuse areas” contemplated for this project.

» SC-6H: There’s no “Industrial processes” contemplated for this project.

» SC-61: There’s no “Outdoor storage of equipment or materials” contemplated for this project.

» SC-6J: There’s no “Vehicle and equipment cleaning” contemplated for this project.

» SC-6K: There’s no “Vehicle/equipment repair and maintenance” contemplated for this project.

» SC-6L: There’s no “Fuel dispensing areas” contemplated for this project.

» SC-6M: There’s no “Loading Docks” contemplated for this project.

» SC-6N: Fire sprinkler test water" is planned for this project and will be connected to the sewer system.
» SC-60: Final architect’s and engineer’s plans will accomplish all the following:

0 Boiler drain lines will be directly or indirectly connected to the sanitary sewer system and

will not discharge to the storm drain system.

0 Rooftop mounted equipment with potential to produce pollutants will be roofed and/or

have secondary containment.

0 Roofing, gutters, and trim made won't be made of copper or other unprotected metals that

may leach

into runoff.

* SC-6P: Plazas, sidewalks, and parking lots will be swept regularly to prevent the accumulation of litter and
debris.
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Site Design BMP Checklist

for All Development Projects

(Standard Projects and PDPs)
Project Identification

Project Name: Olive Park Apartments

Permit Application Number: D24-00006

Site Design BMPs

All development projects must implement site design BMPs SD-1 through SD-8 where applicable and
feasible. See Chapter 4 and Appendix E of the manual for information to implement site design BMPs shown
in this checklist.

Answer each category below pursuant to the following.

e "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or
Appendix E of the manual. Discussion / justification is not required.

e "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion /
justification must be provided.

e "N/A" means the BMP is not applicable at the project site because the project does not include the
feature that is addressed by the BMP (e.g., the project site has no existing natural areas to conserve).
Discussion / justification may be provided.

Site Design Requirement Applied?

SD-1 Maintain Natural Drainage Pathways and Hydrologic Features Yes ‘ ] No ‘ O N/A

Discussion / justification if SD-1 not implemented:

Loma Alta Creek flows along the northern boundary of the site from east to west, entering the site to the
west of the development area and crossing under the rail lines, extending approximately 1280 feet through
the property. The project plans to disturb less than 25% of the site, carefully avoiding any encroachment into
the creek’s floodplain or floodway, while maintaining a buffer zone of about 430 feet from the creek’s
floodplain limit on site. Approximately 75% of the site to the south and west of the development will
preserve its natural drainage pathways, natural swales, and permeable soils. For the disturbed areas, all runoff
from the upstream slope will be captured and redirected to maintain its original flow path and discharge
points into Loma Alta Creek. The site layout has been optimized to minimize the need for grading near the
train tracks and floodplain.

SD-2 Conserve Natural Areas, Soils, and Vegetation ‘ Yes ‘ I No ‘ LI N/A

Discussion / justification if SD-2 not implemented:

The proposed development is situated in the northeastern corner of the site, leaving the majority of the area
undeveloped. The project aims to disturb less than 25% of the site, focusing development on the least
environmentally sensitive areas and maintaining a setback from natural zones. Vegetation, soils, and natural
landscapes across 75% of the site will be preserved.

SD-3 Minimize Impervious Area Yes O No O N/A
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Discussion / justification if SD-3 not implemented:

Sidewalks, streets & parking stalls were designed with widths minimized as much as possible. Adhering to the
City of Oceanside's standards, the minimum sidewalk width is 4 feet. Th proposed sidewalk width is 5 ft to
accommaodate the expected heavy pedestrian traffic due to the size of buildings and for public safety reasons,
without unnecessarily expanding the impervious area.

Similarly, for the parking layout, we've strictly followed the required dimensions of 8.5' x 18 for each stall,
ensuring no additional impervious surface beyond what is essential for functionality and compliance.

SD-4 Minimize Soil Compaction ‘ X Yes ‘ J No ‘ [ N/A

Discussion / justification if SD-4 not implemented:

Proposed landscaped areas will be compacted as minimally as possible by minimizing the amount of time
vehicles are spent of known landscaped areas. The goal is to ensure that soil is compacted as little as possible
to create optimal conditions for plant growth. Any landscape area where compaction is needed shall be re-
tilled before planting to ensure optimal growth.

SD-5 Impervious Area Dispersion Yes ‘ [ No ‘ [0 N/A

Discussion / justification if SD-5 not implemented:
The Low Impact Development (LID) approach for impervious area dispersion has been implemented where

feasible. Roof areas and walkways have been directed toward pervious areas before being collected and
routed to the storm drain system. However, due to the large size of the building and the limited surrounding
landscaped area, it is not practical to route the entire roof runoff to the landscape. While directing
stormwater from impervious surfaces like the roof and sidewalks to pervious areas allows for some
infiltration, the available landscaped space around the building is insufficient to handle the full volume of
runoff during significant storm events. Routing all roof runoff to these areas could result in saturation, water
pooling, and potential drainage issues, which would compromise the overall effectiveness of the stormwater
management system.

To mitigate these risks, a portion of the roof area and some sidewalk runoff will be routed to the landscaped
areas, allowing for effective stormwater treatment while preventing overloading of the landscape. The
remaining roof runoff will be directed to the podium, where it will be hard-piped into the storm drain system
for conveyance and treatment. This solution minimizes the risks of standing water, erosion, and drainage
failures in the landscaped areas while maintaining compliance with stormwater management requirements.

By managing impervious area disconnection in a controlled manner, this design ensures efficient runoff
management without overwhelming the landscape. Splitting the flow between the podium and the
landscaped areas strikes a balance between maximizing natural infiltration and ensuring the site's drainage
system can effectively handle the volume of stormwater runoff.
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SD-6 Runoff Collection Yes ‘ 0 No ‘ L N/A

Discussion / justification if SD-6 not implemented:

Small collection strategies such as earthen swales on building pads to convey the runoff from roofs through
landscape before being captured by catch basins, area drain, or inlet. Decomposite granite (permeable surface)
was also used in the community areas.

SD-7 Landscaping with Native or Drought Tolerant Species Yes ‘ O No ‘ O N/A

Discussion / justification if SD-7 not implemented: _
Native and drought-tolerant species will be included in landscape design.

SD-8 Harvesting and Using Precipitation O Yes O No N/A

Discussion / justification if SD-8 not implemented:

1. Maintenance Challenges: This is a multi-family residential project with limited space and no
dedicated on-site personnel responsible or managing rain barrels. Harvesting the water from the
barrels would require someone to perform this task within 36 hours after a rainfall event, which is
not practical given the absence of such personnel on-site. The logistics of ensuring timely
maintenance and water usage after every rain event would be difficult to implement effectively in this
setting.

2. Limited Utility of Harvested Water: The locations where rain barrels could be installed are not
within areas where the harvested water can be effectively used. There is limited landscaped area on-
site that would benefit from the water, and the landscape maintenance is already accounted for
through other sustainable measures. This further diminishes the practicality and utility of rain barrels
in this specific project.

3. Space Constraints: The high-density nature of the development, with little open space between
units, limits the available space to install and access rain barrels. This would not only make
installation difficult but also impede ongoing maintenance, making the long-term management of
rain barrels unrealistic.

Given these technical challenges, we believe rain barrels are not a suitable BMP for this project. We proposed
alternative BMPs that are more practical and effective given the project’s specific characteristics, such as
dispersion areas where feasible and practical.
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Summary of PDP Structural BMPs Form 1-6 (PDPs)

Project Identification

Project Name: Olive Park Apartments

Permit Application Number: D24-00006

PDP Structural BMPs

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the manual).
Selection of PDP structural BMPs for storm water pollutant control must be based on the selection process
described in Chapter 5. PDPs subject to hydromodification management requirements must also implement
structural BMPs for flow control for hydromodification management (see Chapter 6 of the manual). Both
storm water pollutant control and flow control for hydromodification management can be achieved within
the same structural BMP(s).

PDP structural BMPs must be verified by the local jurisdiction at the completion of construction. This may
include requiring the project owner or project owner's representative to certify construction of the structural
BMPs (see Section 1.12 of the manual). PDP structural BMPs must be maintained into perpetuity, and the
local jurisdiction must confirm the maintenance (see Section 7 of the manual).

Use this form to provide narrative description of the general strategy for structural BMP implementation at
the project site in the box below. Then complete the PDP structural BMP summary information sheet (page
3 of this form) for each structural BMP within the project (copy the BMP summary information page as
many times as needed to provide summary information for each individual structural BMP).
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Describe the general strategy for structural BMP implementation at the site. This information must describe
how the steps for selecting and designing storm water pollutant control BMPs presented in Section 5.1 of the
manual were followed, and the results (type of BMPs selected). For projects requiring hydromodification flow
control BMPs, indicate whether pollutant control and flow control BMPs are integrated or separate.

The general strategy for implementing structural BMPs is outlined in the provided approach:

1- Site Analysis: The project site information has been thoroughly reviewed, revealing hydrologic soil
groups of types "D", "C", and "A". Infiltration has been deemed infeasible onsite according to the
Stormwater Management Investigation conducted by Geocon in August 2024. Their findings indicate
that the majority of the proposed development is situated on landslide debris and materials prone to
landslides. Additionally, groundwater within the alluvial deposits is less than 10 feet from the existing
grade, and the development plan involves placing fills more than 5 feet deep across the entire site after
removing the landslide debris. Due to these factors—proximity to groundwater, proposed fill depths,
and existing geologic hazards—Geocon did not perform infiltration tests within the granitic rock or
Santiago Formation. Consequently, infiltration is considered infeasible across the site.

For the small segment of the access road that drains away from the project and is located in soil type
"A", five tree wells are planned to fulfill both water quality and HMP requirements. Additionally, an
alternative design featuring a vault and biofiltration basin has been developed and included for this
section, to be implemented if infiltration issues arise during the final engineering phase.

Due to the proposed land use and number of stories of the proposed building, harvest and use BMPs
are deemed infeasible.

2- Self-Mitigating Area: The proposed landscaped slopes surrounding the project are designed to be
isolated from the rest of the site. The flow from the majority of these slopes (specifically the
southwestern slopes — SM1) will be directed through brow ditches to the point of connection (POC1),
without mixing with untreated flows, thus qualifying this slope as a self-mitigating area. The flow from
the southeastern self-mitigating slope will also be channeled via a brow ditch, captured by a catch
basin, and then directed to POC2 through a bypass storm drain system.

3- Determining DCV for each DMA: DCV for each DMA has been determined using Worksheet B.1
(per Appendix B.1).

A. Rainfall depth has been determined to be 0.62 inch per Appendix B.1.1, as utilized in Line 1.

B. Each BMP tributary area has been delineated, which includes the slopes that will be graded and will not be

bypassed. DMA area for each BMP has been labeled, and an area breakdown for each DMA per surface type

has been provided. The square footage of surfaces was provided in Lines 2-9.

C. Runoff factors have been determined for each subarea within individual DMA based on the surface type, as
outlined in Appendix B.1.3. These factors have been used in the "Standard Drainage Basin Input" section of

the Worksheet.

D. Dispersion areas have been carefully designated to meet the minimum retention requirements. The

dispersion areas have been clearly delineated on the DMA map, and the corresponding calculated areas have

been filled out in the "Dispersion Area" section. Supplemental calculations using the County SSD-BMPs

worksheets for these designated dispersion areas have been provided.
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(Page reserved for continuation of description of general strategy for structural BMP
implementation at the site)

4- Retention Requirements: Worksheet B.2 (per Appendix B.2) has been used to determine retention
requirements for each DMA.

A. The evaluation confirms that the project does not propose a building over 9 stories. Therefore, a capture
and use evaluating the potential for toilet/landscape use for the DCV is not required.

B. The geotechnical investigation, prepared by Geocon Inc. and dated August 2024, confirms that the
proposed BMP location restricts infiltration activities due to the soil type and groundwater.

C. Considering the infeasibility of infiltration due to the identified soil type, no infiltration rate has been
determined.

D. As the project falls under the category of a PDP project, the minimum retention requirements are
applicable.
5- BMP Performance was determined per Appendix B.3

A. The proposed site design elements satisfied the annual retention requirements for each DMA (as
determined per line 46 in worksheet B.3, and the County SSD-BMPs worksheets.

B. The proposed proprietary biofiltration BMPs "Modular Wetland System Linear" were sized per Section
B.4.3 "BMPs Downstream of a storage unit” for DMAL and DMA2. For each DMA of these Two DMAS, a
CMP storage facility has been proposed to carry the required design captured volume and regulate the flows
to the downstream biofiltration BMP (BF-3-1 and BF-3-2). Using of this approach is not supported by
County automated worksheets, but compliance with stormwater pollutant control requirements has been
demonstrated using the following steps:

a- The design of the outlet structures in the proposed underground storage facilities is aimed to fulfill both
Hydromodification Management Plan (HMP) and Water Quality (WQ) requirements. The low flow orifices,
crucial for controlling discharge, are specifically sized to meet these criteria. For this project, these orifices are
primarily governed by the low flow HMP requirements, employing a specific fraction of the Design Capture
Volume (DCV) and associated drawdown time (2 DCV in 63 hours) instead of the standard practice of
treating 1.5 times the DCV within 36 hours.

To determine the necessary fraction of the Design Capture Volume (DCV) required to treat 92% of the annual
runoff volume, we referred to the percent capture nomographs shown in Figure B.3-1 of the BMP manual.
The low flow orifices, designed to meet the HMP requirements, direct flows to the downstream biofiltration
BMPs and were verified to draw down the specified fraction of DCV within the predetermined drawdown
time to achieve the 92% annual runoff volume target. The flow rate from these orifices was calculated using
the orifice equation once the storage unit reaches the depth associated with the specified fraction of the DCV,
allowing for precise calculation of the drawdown time.

b- The proposed biofiltration BMPs are sized to manage the required volume and meet the specified
drawdown time, utilizing the media filtration rate verified through manufacturer-certified testing. Additionally,
a safety factor, as recommended by the manufacturer, has been incorporated to ensure reliability. This
approach ensures that the MWS units are capable of treating the designated volume within the required
drawdown time, with an added factor of safety for enhanced performance.

C. For DMA 3, a flow-based curb type proprietary biofiltration BMP (MWS or equivalent) is proposed to
provide pollutant control treatment for this area before it enters the bypass storm drain system. From there, it
continues westward to commingle with the treated and mitigated flows from HMP-2 and BF-3-2, and
ultimately discharges into the Creek at POC2. HMP2 is designed to over-detain flows from DMAZ2 to account
for the flows from DMAZ3 that discharge directly to the POC, ensuring compliance with hydromodification
requirements at both POC1 and POC2. For sizing the flow-based proprietary biofiltration BMP-MWS unit (or
equivalent), Section F.2.2 of the BMP manual was consulted. The runoff flow rate for a 0.2 inch per hour
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uniform intensity precipitation event was calculated by multiplying the intensity with the runoff coefficient and
the area of this DMA (Q = C I A). This calculated flow rate was then increased by a factor of 1.5 to determine
the design flow rate for the biofiltration system.

D. The minimum retention requirements for DMA 1 and 2 have been met through the use of dispersion areas.

Additionally, extra dispersion was implemented in DMA 2 to account for the required retention volume for
DMA 3.

Proprietary information have been provided demonstrating that the device meets bifiltration criteria outlined
in Appendix F.1.-F.2

E. DMA 4 encompasses a small segment of the EVA road, engineered to drain towards a proprietary

biofiltraion MWS unit or equivalent and Underground storage facility to address HMP and WQ requirements.
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Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Structural BMP ID No. BF-3-1

Construction Plan Sheet No. 8 (Tentative Map)

Type of structural BMP:

[JRetention by harvest and use (HU-1)

[IRetention by infiltration basin (INF-1)

[IRetention by bioretention (INF-2)

[JRetention by permeable pavement (INF-3)

[Partial retention by biofiltration with partial retention (PR-1)

[IBiofiltration (BF-1)

LIFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP
type/description in discussion section below)

LIFlow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in
discussion section below)

LIFlow-thru treatment control with alternative compliance (provide BMP type/description in discussion
section below)

[IDetention pond or vault for hydromodification management

X Other (describe in discussion section below)

Purpose:

Pollutant control only

[IHydromaodification control only

[JCombined pollutant control and hydromodification control
LIPre-treatment/forebay for another structural BMP
[IOther (describe in discussion section below)

Who will certify construction of this BMP? Alisa Vialpando, RCE.

Provide name and contact information for the party | Avialpando@HunsakerSD.com
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of

the manual)

Who will be the final owner of this BMP? Capstone Equities
Who will maintain this BMP into perpetuity? Capstone Equities
What is the funding mechanism for maintenance? Capstone Equities
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Form 1-6 Page 4 of 14 ‘
Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Discussion (as needed):

The proposed BF-3-1 is a volume-based proprietary biofiltration BMP (MWS-L-8-12) that treats runoff from
DMA 1. Itis situated downstream of the HMP-1 storage unit, which includes an outlet structure designed to
regulate the flow to the MWS unit and control the drawdown time.

Drawdown Time = 63 hours

Treatment Volume (2 DCV) = 15,138 CF.

To meet minimum retention requirements for DMAL, dispersion areas site design BMPs are implemented.

Olive Park Apartments (D24-00006)
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Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Structural BMP ID No. BF-3-2

Tentative Map Sheet No. 5

Type of structural BMP:

[JRetention by harvest and use (HU-1)

[IRetention by infiltration basin (INF-1)

[IRetention by bioretention (INF-2)

[JRetention by permeable pavement (INF-3)

[Partial retention by biofiltration with partial retention (PR-1)

[IBiofiltration (BF-1)

LIFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP
type/description in discussion section below)

LIFlow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in
discussion section below)

LIFlow-thru treatment control with alternative compliance (provide BMP type/description in discussion
section below)

[IDetention pond or vault for hydromodification management

X Other (describe in discussion section below)

Purpose:

Pollutant control only

[IHydromaodification control only

[JCombined pollutant control and hydromodification control
LIPre-treatment/forebay for another structural BMP
[IOther (describe in discussion section below)

Who will certify construction of this BMP? Alisa Vialpando, RCE.

Provide name and contact information for the party | Avialpando@HunsakerSD.com
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of

the manual)

Who will be the final owner of this BMP? Capstone Equities
Who will maintain this BMP into perpetuity? Capstone Equities
What is the funding mechanism for maintenance? Capstone Equities
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Form 1-6 Page 6 of 14 ‘
Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Discussion (as needed):
The proposed BF-3-2 is a volume-based proprietary biofiltration BMP (MWS-L-4-8) that treats runoff from

DMA 2. It s situated downstream of the HMP-2 storage unit, which includes an outlet structure designed to
regulate the flow to the MWS unit and control the drawdown time.

Drawdown Time = 63 hours

Treatment Volume (2.0 DCV) = 6,570 CF

To meet minimum retention requirements for DMAZ2, dispersion areas site design BMPs are implemented.
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Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Structural BMP ID No. BF-3-3

Tentative Map Sheet No. 5

Type of structural BMP:

[JRetention by harvest and use (HU-1)

[IRetention by infiltration basin (INF-1)

[IRetention by bioretention (INF-2)

[JRetention by permeable pavement (INF-3)

[Partial retention by biofiltration with partial retention (PR-1)

[IBiofiltration (BF-1)

LIFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP
type/description in discussion section below)

LIFlow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in
discussion section below)

LIFlow-thru treatment control with alternative compliance (provide BMP type/description in discussion
section below)

[IDetention pond or vault for hydromodification management

X Other (describe in discussion section below)

Purpose:

Pollutant control only

[IHydromaodification control only

[JCombined pollutant control and hydromodification control
LIPre-treatment/forebay for another structural BMP
[IOther (describe in discussion section below)

Who will certify construction of this BMP? Alisa Vialpando, RCE.

Provide name and contact information for the party | Avialpando@HunsakerSD.com
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of

the manual)

Who will be the final owner of this BMP? Capstone Equities
Who will maintain this BMP into perpetuity? Capstone Equities
What is the funding mechanism for maintenance? Capstone Equities
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Form 1-6 Page 8 of 16 |
Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Discussion (as needed):
The Proposed BF-3-3 is a flow based Proprietary Biofiltration BMP (MWS-L-4-13) that treats DMA 3.
Required flow rate to be treated= 0.133 cfs
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Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Structural BMP ID No. BF-3-4

Tentative Map Sheet No. 4

Type of structural BMP:

[JRetention by harvest and use (HU-1)

[IRetention by infiltration basin (INF-1)

[IRetention by bioretention (INF-2)

[JRetention by permeable pavement (INF-3)

[Partial retention by biofiltration with partial retention (PR-1)

[IBiofiltration (BF-1)

LIFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP
type/description in discussion section below)

LIFlow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in
discussion section below)

LIFlow-thru treatment control with alternative compliance (provide BMP type/description in discussion
section below)

[IDetention pond or vault for hydromodification management

X Other (describe in discussion section below)

Purpose:

Pollutant control only

[IHydromaodification control only

[JCombined pollutant control and hydromodification control
LIPre-treatment/forebay for another structural BMP
[IOther (describe in discussion section below)

Who will certify construction of this BMP? Alisa Vialpando, RCE.

Provide name and contact information for the party | Avialpando@HunsakerSD.com
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of

the manual)

Who will be the final owner of this BMP? Capstone Equities
Who will maintain this BMP into perpetuity? Capstone Equities
What is the funding mechanism for maintenance? Capstone Equities
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Form 1-6 Page 10 of 16 \
Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Discussion (as needed):
The Proposed BF-3-4 is a flow-based Proprietary Biofiltration BMP (MWS-L-4-4) that treats DMA 3.
Required flow rate to be treated= 0.016 cfs
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Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Structural BMP 1D No. HMP-1

Construction Plan Sheet No. 8

Type of structural BMP:

[JRetention by harvest and use (HU-1)

[IRetention by infiltration basin (INF-1)

[IRetention by bioretention (INF-2)

[JRetention by permeable pavement (INF-3)

[Partial retention by biofiltration with partial retention (PR-1)

[IBiofiltration (BF-1)

LIFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP
type/description in discussion section below)

LIFlow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in
discussion section below)

LIFlow-thru treatment control with alternative compliance (provide BMP type/description in discussion
section below)

X Detention pond or vault for hydromodification management

[IOther (describe in discussion section below)

Purpose:

[IPollutant control only

X Hydromodification control only

[JCombined pollutant control and hydromodification control
LIPre-treatment/forebay for another structural BMP
[IOther (describe in discussion section below)

Who will certify construction of this BMP? Alisa Vialpando, RCE.

Provide name and contact information for the party | Avialpando@HunsakerSD.com
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of

the manual)

Who will be the final owner of this BMP? Capstone Equities
Who will maintain this BMP into perpetuity? Capstone Equities
What is the funding mechanism for maintenance? Capstone Equities
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Form 1-6 Page 12 of 16
Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Discussion (as needed):

The CMP underground storage facility features an outlet structure and is comprised of seven barrels of 84”
perforated pipes, with gravel between them (40% porosity) and a 0.5-foot layer of gravel above the pipes.
This system provides water quality (WQ) storage for the downstream biofiltration BMP, hydromodification
storage, and flow control, and peak flow detention.

Cumulative Storage= 40,273 cft.

WQ ponding depth= 2.83 ft, drawdown time = 63 hrs

HMP ponding depth= 551 ft

100 Year WSE= 6.5 ft

Total depth of system 7.5 ft. Total system drawdown time= 91 hrs

Outlet structure:

Eight 0.5625” (9/16”) orifice to drawdown the WQ volume within 63 hrs. These orifices direct flows to
the downstream MWS unit BF-3-1.

Internal weir set at 2.83 ft to divert the flows associated with the volume that exceeds the required WQ
volume to the bypass system.

1 X 0.5” orifice at 2.83 ft to the bypass storm drain system (bypassing MWS unit).

10X 2” orifices at 4.75 ft to the bypass storm drain system (bypassing MWS unit).

12 X 4” orifices at 5.0 ft to the bypass storm drain system (bypassing MWS unit).

Wall weir length 14 ft with rim at 6.4 ft.
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Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Structural BMP 1D No. HMP-2

Construction Plan Sheet No. 5

Type of structural BMP:

[JRetention by harvest and use (HU-1)

[IRetention by infiltration basin (INF-1)

[IRetention by bioretention (INF-2)

[JRetention by permeable pavement (INF-3)

[Partial retention by biofiltration with partial retention (PR-1)

[IBiofiltration (BF-1)

LIFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP
type/description in discussion section below)

LIFlow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in
discussion section below)

LIFlow-thru treatment control with alternative compliance (provide BMP type/description in discussion
section below)

X Detention pond or vault for hydromodification management

[IOther (describe in discussion section below)

Purpose:

[IPollutant control only

X Hydromodification control only

[JCombined pollutant control and hydromodification control
LIPre-treatment/forebay for another structural BMP
[IOther (describe in discussion section below)

Who will certify construction of this BMP? Alisa Vialpando, RCE.

Provide name and contact information for the party | Avialpando@HunsakerSD.com
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of

the manual)

Who will be the final owner of this BMP? Capstone Equities
Who will maintain this BMP into perpetuity? Capstone Equities
What is the funding mechanism for maintenance? Capstone Equities

Olive Park Apartments (D24-00006)
Priority Development Project - Storm Water Mitigation Plan

Section 10




Form 1-6 Page 14 of 16
Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Discussion (as needed):

The CMP underground storage facility features an outlet structure and is comprised of three barrels of 90”

perforated pipes, with gravel between them (40% porosity) and a 0.75-foot layer of gravel above the pipes.

This system provides water quality (WQ) storage for the downstream biofiltration BMP, hydromodification
storage, and flow control, and peak flow detention.

Cumulative Storage= 18,273 cft.

WQ ponding depth= 3.0 ft, drawdown time = 63 hrs

HMP ponding depth= 6.6 ft

100 Year WSE=7.10 ft

Total depth of system 8.17 ft. Total system drawdown time= 92 hrs
Outlet structure:

four 0.525” orifices to drawdown the WQ volume within 63 hrs. These orifices direct flows to the
downstream MWS unit BF-3-2.

Internal weir set at 3.0 ft to divert the flows associated with the volume that exceeds the required WQ
volume to the bypass system.

1 X 0.5” orifice at 3 ft to the bypass storm drain system (bypassing MWS unit).
4X 17 orifices at 5.50 ft to the bypass storm drain system (bypassing MWS unit).
12 X 3” orifices at 6.0 ft to the bypass storm drain system (bypassing MWS unit).
Wall weir length 14 ft with rim at 7 ft.
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Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Structural BMP ID No. HMP-4

Construction Plan Sheet No. 4

Type of structural BMP:

[JRetention by harvest and use (HU-1)

[IRetention by infiltration basin (INF-1)

[IRetention by bioretention (INF-2)

[JRetention by permeable pavement (INF-3)

[Partial retention by biofiltration with partial retention (PR-1)

[IBiofiltration (BF-1)

LIFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP
type/description in discussion section below)

LIFlow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in
discussion section below)

LIFlow-thru treatment control with alternative compliance (provide BMP type/description in discussion
section below)

X Detention pond or vault for hydromodification management

[IOther (describe in discussion section below)

Purpose:

[IPollutant control only

X Hydromodification control only

[JCombined pollutant control and hydromodification control
LIPre-treatment/forebay for another structural BMP
[IOther (describe in discussion section below)

Who will certify construction of this BMP? Alisa Vialpando, RCE.

Provide name and contact information for the party | Avialpando@HunsakerSD.com
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of

the manual)

Who will be the final owner of this BMP? Capstone Equities
Who will maintain this BMP into perpetuity? Capstone Equities
What is the funding mechanism for maintenance? Capstone Equities
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Form 1-6 Page 16 of 16
Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)

Discussion (as needed):

The underground storage facility features an outlet structure has been preliminarly sized to be an
underground vault with a minimum HMP Volume of 98 cubic feet to address hydromodification
requirements. The San Diego County BMP sizing calculator worksheet has been used to size this BMP.
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City of Oceanside Pel’man ent B MP

300 N Coast Highway
Oceanside, CA 92054

February

Construction 2016

Self Certification Form

Date Prepared: TBD Project No.: D24-00006

Project Applicant: TBD Phone: TBD

Project Address: TBD

Project Engineer: TBD Phone: TBD

The purpose of this form is to verify that the site improvements for the project, identified above,
have been constructed in conformance with the approved Storm Water Quality Management
Plan (SWQMP) documents and drawings.

This form must be completed by the engineer and installing contractor and submitted prior to
final inspection of the construction permit. Completion and submittal of this form is required for
all new development and redevelopment projects in order to comply with the City's Storm Water
ordinances and NDPES Permit Order No. R9-2013-0001. Final inspection for occupancy and/or
release of grading or public improvement bonds may be delayed if this form is not submitted
and approved by the City of Oceanside.

ENGINEER’'S CERTIFICATION:

As the professional in responsible charge for the design of the above project, | certify that | have
inspected all constructed Low Impact Development (LID) site design, source control and
treatment control BMP's required per the approved SWQMP and Construction Permit No. Click
here to enter text.; and that said BMP's have been constructed in compliance with the approved
plans and all applicable specifications, permits, ordinances and Order No. R9-2013-0001 of the
San Diego Regional Water Quality Control Board.

I understand that this BMP certification statement does not constitute an operation and
maintenance verification.

Signature:

Olive Park Apartments (D24-00006)
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Date of Signature: _ TBD___

Printed Name: _ TBD

Title: _ TBD

Phone No. _ TBD

Engineer’s Stamp

CONTRACTOR’S CERTIFICATION:

As the professional in responsible charge for construction of the above project, | certify that all
constructed Low Impact Development (LID) site design, source control and treatment control
BMP's required per the approved SWQMP and Construction Permit No. Click here to enter text.;
have been constructed in compliance with the approved plans and all applicable specifications,
permits, and ordinances.

I understand that this BMP certification statement does not constitute an operation and
maintenance verification.

Signature:

Date of Signature: _ TBD

Printed Name: _ TBD

Title: _ TBD

Phone No. _ TBD
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ATTACHMENT 1
BACKUP FOR PDP POLLUTANT CONTROL BMPS

This is the cover sheet for Attachment 1.
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Indicate which Items are Included:

Attachment
Sequence

Attachment la

Contents

DMA Exhibit (Required)

See DMA Exhibit Checklist.

Checklist

XIncluded

Attachment 1b

Tabular Summary of DMAs Showing
DMA ID matching DMA Exhibit, DMA
Area, and DMA Type (Required)*

*Provide table in this Attachment OR
on DMA Exhibit in Attachment 1a

ClIncluded on DMA Exhibit in
Attachment l1a

XIncluded as Attachment 1b,
separate from DMA Exhibit

Attachment 1c

Design Capture Volume Worksheet

XIncluded

Attachment 1d

Form |-7, Harvest and Use Feasibility
Screening Checklist (Required unless
the entire project will use infiltration
BMPs)

Refer to Appendix B.3-1 of the BMP
Design Manual to complete Form I-7.

XIncluded
[INot included because the entire
project will use infiltration BMPs

Attachment le

Form 1-8, Categorization of Infiltration
Feasibility Condition (Required unless
the project will use harvest and use
BMPs)

Refer to Appendices C and D of the
BMP Design Manual to complete
Form I-8.

XIncluded
[INot included because the entire

project will use harvest and use
BMPs

Attachment 1f

Pollutant Control BMP Design
Worksheets / Calculations (Required)

Refer to Appendices B and E of the
BMP Design Manual for structural
pollutant control BMP design
guidelines

XIncluded
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Use this checklist to ensure the required information has been included on the DMA
Exhibit:

The DMA Exhibit must identify:

XUnderlying hydrologic soil group

X Approximate depth to groundwater

X Existing natural hydrologic features (watercourses, seeps, springs, wetlands)

[ICritical coarse sediment yield areas to be protected

X Existing topography and impervious areas

X Existing and proposed site drainage network and connections to drainage offsite

Proposed grading

X Proposed impervious features

X Proposed design features and surface treatments used to minimize imperviousness

X Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square
footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating)

X Potential pollutant source areas and corresponding required source controls (see Chapter 4,
Appendix E.1, and Form 1-3B)

X Structural BMPs (identify location, type of BMP, and size/detail)
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Placeholder — DMA Exhibit

Please provide the Exhibit in 24"x36” format with map pocket, wet stamp, and date.
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NO DUMPING PLACARD
FOR INLETS DETAIL
NOT TO SCALE
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SITE DESIGN BMPs:
SD-1 MAINTAIN NATURAL HYDROLOGIC FEATURES
SD-2 CONSERVE NATURAL AREAS, SOILS, VEGETATION
|_|SD-3 MINIMIZE IMPERVIOUS AREAS
SD-4 MINIMIZE SOIL COMPACTION
[_|SD-5 IMPERVIOUS AREA DISPERSION
[_|SD-6 RUNOFF COLLECTION
SD-7 LANDSCAPING WITH NATIVE OR DROUGHT TOLERANT SPECIES

A

SOURCE CONTROL BMPs:
[ sC-1 PREVENTION OF ILLICIT DISCHARGES TO MS4
[C] SC-2 STORM DRAIN STENCILING OR SIGNAGE
SC-3 PROTECT OUTDOOR MATERIAL STORAGE AREAS
SC-4 PROTECT MATERIALS STORED IN OUTDOOR WORK AREAS
SC-5 PROTECT TRASH STORAGE AREAS
SC-6 ADDITIONAL BMPS BASED ON POTENTIAL SOURCES OF RUNOFF POLLUTANTS
[Q] sc-6A ON-SITE STORM DRAIN INLETS
(O sC-6B INTERIOR FLOOR DRAINS AND ELEVATOR SHAFT SUMP PUMPS
() SC-6C INTERIOR PARKING GARAGES
() sC-6D NEED FOR FUTURE INDOOR & STRUCTURAL PEST CONTROL
SC-6E LANDSCAPE/OUTDOOR PESTICIDE USE
SC-6H REFUSE AREA
(O SC-6N FIRE SPRINKLER TEXT WATER
SC-6P MISCELLANEOUS DRAIN OR WASH WATER
(O SC-6Q PLAZAS, SIDEWALKS, AND PARKING LOTS

UNDERLYING SOIL GROUP : AC & D
APPROXIMATE DEPTH TO GROUNDWATER 5-20'
NO CRITICAL COARSE AREAS REQUIRE PRESERVATION

(o]

o)

NOTE: ALL DOWNSPOUTS ARE SHOWN ON THE MAP AND IN ATTACHMENT 4.

LEGEND:

PROJECT BOUNDARY

SYMBOL.:

DMA BOUNDARY

IMPERVIOUS - ROAD.

IMPERVIOUS - ROOF.

IMPERVIOUS - SIDEWALK\ HARDSCAPE

PERVIOUS AREA:

SELF-MITIGATING AREA (The proposed concrete pedestrian walkways and
ramps constitute less than 5% of the self-mitigating area).

INLET.

HYDROLOGIC SOIL TYPE

POINT OF COMPLIANCE

STRUCTURAL BMP\ MWS UNIT.

PROPOSED STORM DRAIN = —g— —
EXISTING STORM DRAIN

FLOW LINE -
SUBAREA ACREAGE
DMA ICON DMA

UNDERGROUND STORAGE FACILITY.

SOIL TYPE BOUNDARY,

HMP ICON.

BIOFILTRATION BMP ICON.

PLAY GROUND (80% PERVIOUSNESS).

DECOMPOSED GRANITE (PERVIOUSNESS).

SELF MITIGATING ICON

DISPERSION AREAS.

DE MINIMIS < 250 SFT

100-YEAR FLOOD WAY PER FEMA FIRM.

100-YEAR FLOOD PLAIN PER FEMA FIRM\ ZONE AE..........ccoooovimiimmiinniinniinnninns
500-YEAR FLOOD PLAIN PER FEMA FIRM\ ZONE X........coovvumimnisniiniininnns

FEMA CROSS SECTION

BUILDING DOWNSPOUT LOCATIONS.

%

80 4 80 160 240
SCALE 1"=80"
PREPARED BY: e
RO HUNSAKER DMA MAP 1
W & ASSOCIATES
T e v OLIVE PARK APARTMENTS OF
ENS*CJ‘:VEE:::E mfsﬁxx?x(mlss&uu 1

CITY OF OCEANSIDE, CALIFORNIA

R:\1746\Hyd\TM\SWQMP\CAD\ 1746$DMA.dwg[]0ct—11-2024:15:52
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EMERGENCY WEIR

100 PEAK FLOW DETENTION
ORIFICE(S)
HYDROMODIFICATION CONTROL
ORIFICE(S)
INTERNAL WEIR WALL TO
DIVERT WATER QUALITY DESIGN
CAPTURE VOLUME TO MODULAR
WETLAND UNIT @ WQ DEPTH
MAINTENANCE ACCESS

MAINTENANCE ACCESS

100 YEAR WSEL PER REPORT
HMP WSEL PER REPORT

WQ WSEL PER REPORT /ROAD OR PARKING LOT

PAVEMENT AND BASE

| B TOP OF STORAGE UNIT + 1’
< Sa— GRAVEL
NATIVE SOIL/COMPACTED Flll—— S : 5
N . /
BOTTOM OF THE STORAGE
Q s WQ CONTROL ORIFICE/S FACILTY

INFLOW TO

OUTFLOW FROM MODULAR
MODULAR WETLAND
WETLAND UNIT N7 GRADING SECTION FOR
OUTLET PIPE (RCP) HYDROMODIFICATION CMP STORAGE FACILITY

PRIVATE

NOT TO SCALE

[T MAINTENANGE MANROLE RISER ORIFICE CONFIGURATION SUMMARY
| L EMERGENCY WEIR RISER # RISER 1 RISER 2
OOOOOOOOOOOOH DETENTION CONTROL WQ OR‘FlCE(S) 8_05625 @ O 4_0525 @ O
INTERNAL WEIR PLATE G5 TO 1" ORIFICES(S ' '
QIVERT WATER QUALITY DESIGN — cooooooall HMP S L WQ DEPTH 2.85 5.00
SEANE UREME M MU [ ORIFICE(S) LOW ORIFICE(S) 1-0.5" @ 2.83 1-0.5" @ 3.00
DEPTH voe |- HMP CONTROL ; . ; ,
6" PVC TO MWS UNIT —_ T ORIFICE(S) MIDDLE ORIFICE(S) 10-2" @ 4.75 1-4" @ 5.50
WQ CONTROL ORIFICE(S) \O /I —OUTLET PIPE (RCP) TOP ORIFICE(S) 12—4" @ 5.00 12-3" @ 6.00'
H EMERGENCY RISER 3'x4" @ 6.40' 3'x4" @ 7.00
WEIR PLATE
ELEVATION
TYPICAL RISER DETAIL
NOT TO SCALE
PREPARED BY: VAP
CONCEPTUAL STORAGE FACILITIES
QN HUNSAKER & RISER DETAILS 1

W & ASSOCIATES

SAN DIEGO, INC

o 517 OLIVE PARK APARTMENTS | ©F

ENGINEERING  San Diego, Ca 92121 1

SURVEYING  PH(858)558-4500- FX(858)558-1414 CITY OF OCEANS' DE CALI FORN IA

R:\1746\Hyd\TM\SWQMP\CAD\ 1746 HYD_HMP_SWQMP_DETAIL.dwg[JOct—08-2024:16:21






BUILDINDG

—-———ROOF DOWNSPOUT

AREA DRAIN/ CATCHBASIN
SPLASH BLOCK OVERFLOW ROUTE

DOWNSPOUT EXTENSION
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VEGETATED SURFACE
(AMENDED SOIL PER SD—F FACT SHEET)

TYPICAL SECTION VIEW FOR AN IMPERVIOUS AREA DISPERSSION BMP (SD—5 PER BMPDM)

PREPARED BY: TYPICAL DETAIL EXHIBIT

N [LTOAKER DISPERSION AREAS

SAN DIEGO, INC

PLANNING 9707 Waples Street CITY OF OCEANSIDE, CALIFORNIA

ENGINEERING  San Diego, Ca 92121
SURVEYING  PH(858)558-4500- FX(858)558-1414
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SITE SPECIFIC DATA

PROJECT NUMBER 78D
PROJECT NAME OLIVE PARK APARTMENTS
PROJECT LOCATION OCEANSIDE, CA
STRUCTURE ID BF-3-1
WETLANDMEDIA~]
TREATMENT REQUIRED BED
TREATMENT VOLUME (CFS) 15,138 PATENTED~|
PRETREATMENT LOADING RATE (GPM/SF) 78D @5’2’;’%’3
WETLAND MEDIA LOADING RATE (GPM/SF) 0.26
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE N/A
PIPE DATA LE. MATERIAL DIAMETER S
INLET PIPE 1 18D PIC 8 il
INLET PIPE 2
OUTLET PIPE 16D PVC 8"
PRETREATMENT | BIOFILTRATION |  DISCHARGE
RIM ELEVATION 76D 76D 78D
SURFACE LOAD

NOTES: INLET PIPE

SEE NOTES

DRAIN
DOWN LINE

10/6/24ACGONZALEZ

INSTALLATION NOTES

OPTIONAL
CURB INLET

PLAN VIEW

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS

|e—
'_J
1
1
1
1
1
1
]
1
]
1
]

AND INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE

VERTICAL
- UNDERDRAIN
MANIFOLD
VEGETATION
PLANT
ESTABLISHUENT
MEDIA
OUTLET PIPE
SEE NOTES
RIM/FG

SYSTEM AND APPURTENANCES IN ACCORDANCE WITH THIS

DRAWING AND THE MANUFACTURER'S SPECIFICATIONS, UNLESS
OTHERWISE STATED IN MANUFACTURER'S CONTRACT.

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS
SPECIFIED BY THE PROJECT ENGINEER. CONTRACTOR IS

4-0" TP

MAX SEE NOTE 5

RESPONSIBLE FOR VERIFYING PROJECT ENGINEER'S

RECOMMENDED BASE SPECIFICATIONS.
3. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL

—

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

IE our

CONNECTING PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE

SURFACE OF CONCRETE (PIPES CANNOT INTRUDE BEYOND -
FLUSH). INVERT OF OUTFLOW PIPE MUST BE FLUSH WITH
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
WITHOUT PROPER ACTIVATION BY A CONTECH REPRESENTATIVE.

12’-0"
ELEVATION VIEW

&8-0"

LEFT END VIEW

RIGHT END VIEW

/

v

IE IN

5. VERTICAL HEIGHT VARIES BASED ON SITE SPECIFIC
REQUIREMENTS.

PROPRIETARY AND CONFIDENTAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF CONTECH AND ITS COMPANIES. THIS DOCUMENT,

NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED

IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF CONTECH.

S ®
>

ENGINEERED SOLUTIONS LLC
www.ContechES.com

MWS-L-8-12-V
STANDARD DETAIL

STORMWATER BIOFILTRATION SYSTEM







SITE SPECIFIC DATA
PROJECT NUMBER T80
PROJECT NAME OLIVE PARK APARTMENTS
PROJECT LOCATION OCEANSIDE, CA
STRUCTURE 1D BF-3-2
TREATMENT REQUIRED
TREATMENT VOLUME (CF) 6464
PRETREATMENT LOADING RATE (GPM/SF) TBD
WETLAND MEDIA LOADING RATE (GPM/SF) 0.26
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE N/A
PIPE DATA E. MATERIAL DIAMETER
INLET PIPE 1 T8D PVC 6
INLET PIPE 2
OUTLET PIPE T80 PVC 6’
PRETREATMENT | BIOFILTRATION |  DISCHARGE
RIM ELEVATION T80 15D 15D
SURFACE LOAD
NOTES:

10/6/24ACGONZALEZ

INSTALLATION NOTES

1.

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

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS
SPECIFIED BY THE PROJECT ENGINEER. CONTRACTOR IS
RESPONSIBLE FOR VERIFYING PROJECT ENGINEER'S
RECOMMENDED BASE SPECIFICATIONS.

CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL
CONNECTING PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE
SURFACE OF CONCRETE (PIPES CANNOT INTRUDE BEYOND
FLUSH). INVERT OF OUTFLOW PIPE MUST BE FLUSH WITH
DISCHARGE CHAMBER FLOOR. ALL PIPES SHALL BE SEALED

WATERTIGHT PER MANUFACTURER'S STANDARD CONNECTION DETAIL.

CONTRACTOR RESPONSIBLE FOR CONTACTING CONTECH FOR
ACTIVATION OF UNIT. MANUFACTURER'S WARRANTY IS VOID
WITHOUT PROPER ACTIVATION BY A CONTECH REPRESENTATIVE.
VERTICAL HEIGHT VARIES BASED ON SITE SPECIFIC
REQUIREMENTS.

WETLANDMEDIA~ C/L
BED

| ~VERTICAL
UNDERDRAIN
MANIFOLD

PATENTED~|
PERIMETER
VOID AREA VEGETATION . /
PLANT
ESTABLISHMENT

DRAIN DOWN  LINE
™ MEDIA

PRE-FILTER ~
CARTRIDGE ™7

OPTIONAL — 7%
CURB INLET

i 36°
}

/ MANHOLE

Ll

IE IN

INLET PIPE
SEE NOTES

OUTLET PIPE
SEE NOTES

PLAN VIEW

¢/L

LEFT END VIEW

|———
d

RIM/FG

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

#-0" TP
MAX SEE NOTE 5

f IE oUT
ELEVATION VIEW RIGHT END VIEW
e PROPRIETARY AND CONFIDENTIAL: g\\'/é NTEc H@ MWS‘L'4'8' V
TLANDS, | Prosemn or cowecy Ao s coummes. 1 ocime, -y STORMWATER BIOFILTRATION SYSTEM
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED ENGINEERED SOLUTIONS LLC
IN ANY MANNER WITH OLIT THE WRITTEN CONSENT OF CONTECH, www.ContechES.com STANDARD DETAIL







SITE SPECIFIC DATA
PROJECT NUMBER T80
PROJECT NAME OLIVE PARK APARTMENTS
PROJECT LOCATION OCEANSIDE, CA
STRUCTURE 1D BF-3-3
TREATMENT REQUIRED
TREATMENT FLOW (CFS) 0.144
PRETREATMENT LOADING RATE (GPM/SF) 78D
WETLAND MEDIA LOADING RATE (GPM/SF) 0.26
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE TBD
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2
OUTLET PIPE TBD HDPE 18"
PRETREATMENT | BIOFILTRATION |  DISCHARGE
RIM ELEVATION TBD 15D 78D
SURFACE LOAD
NOTES:

10/8/24ACCONZALEZ

INSTALLATION NOTES

1.

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

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS
SPECIFIED BY THE PROJECT ENGINEER. CONTRACTOR IS
RESPONSIBLE FOR VERIFYING PROJECT ENGINEER'S
RECOMMENDED BASE SPECIFICATIONS.

CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL
CONNECTING PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE
SURFACE OF CONCRETE (PIPES CANNOT INTRUDE BEYOND
FLUSH). INVERT OF OUTFLOW PIPE MUST BE FLUSH WITH
DISCHARGE CHAMBER FLOOR. ALL PIPES SHALL BE SEALED
WATERTIGHT PER MANUFACTURER'S STANDARD CONNECTION DETAIL.
CONTRACTOR RESPONSIBLE FOR CONTACTING CONTECH FOR
ACTVATION OF UNIT. MANUFACTURER'S WARRANTY IS VOID
WITHOUT PROPER ACTIVATION BY A CONTECH REPRESENTATIVE.
VERTICAL HEIGHT VARIES BASED ON SITE SPECIFIC
REQUIREMENTS.

IE our

—
[

PATENTED VERTICAL
DRAIN DOWN LINE~  PERIMETER | ¢ /1 UNDERDRAIN
VoI AREA| MANIFOLD
y_ ! -
INLET PIPE .
SEE NOTES :
~ 240
< ' i
b
PRE—FILTER — ggg%ggf
CARTRIDGE ] i
F"T"""T_'_T"'! |
’ ﬁ oo Lweranoveo
OPTIONAL BED
CURB INLET
PLAN VIEW
VEGETATION
PLANT
ESTABLISHMENT
MEDIA
{ : | i RIM/FG
U]
Ly
Q. ~
S
& Ly gj | FLOW CONTROL
Ly
Ja = / RISER
~+ § H a
= —|
== T S -.r-.-: ¢ l _3

- 130"
ELEVATION VIEW

MANHOLE \ ¢/l

IE IN

|—— 4" () —— =]

LEFT END VIEW

/L

| ISP ————

RIGHT END VIEW

PROPRIETARY AND CONFIDENTAL:

M O D A R
TLANDS [ nre smons et

IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF CONTECH.

S ®
>

NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED ENGINEERED SOLUTIONS LLC

www.ContechES.com

MWS-L-4-13-V
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL







SITE SPECIFIC DATA
PROJECT NUMBER T8D
PROJECT NAME OLIVE PARK APARTMENTS
PROJECT LOCATION OCEANSIDE, CA
STRUCTURE 1D BF-3—4
TREATMENT REQUIRED
TREATMENT FLOW (CFS) 0.052
PRETREATMENT LOADING RATE (GPM/SF) 78D
WETLAND MEDIA LOADING RATE (GPM/SF) 0.26
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE 78D
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2
OUTLET PIPE 18D HDPE 18*
PRETREATMENT | BIOFILTRATION |  DISCHARGE
RIM ELEVATION 18D 78D 78D
SURFACE LOAD
NOTES:

VEGETATION

PLANT
ESTABLISHMENT
MEDIA

|——— 4'— ()" ——=]

IE IN

10/8/24ACCONZALEZ

INSTALLATION NOTES

1.

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

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS
SPECIFIED BY THE PROJECT ENGINEER. CONTRACTOR IS
RESPONSIBLE FOR VERIFYING PROJECT ENGINEER'S
RECOMMENDED BASE SPECIFICATIONS.

CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL
CONNECTING PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE
SURFACE OF CONCRETE (PIPES CANNOT INTRUDE BEYOND
FLUSH). INVERT OF OUTFLOW PIPE MUST BE FLUSH WITH
DISCHARGE CHAMBER FLOOR. ALL PIPES SHALL BE SEALED

WATERTIGHT PER MANUFACTURER'S STANDARD CONNECTION DETAIL.

CONTRACTOR RESPONSIBLE FOR CONTACTING CONTECH FOR
ACTVATION OF UNIT. MANUFACTURER'S WARRANTY IS VOID
WITHOUT PROPER ACTIVATION BY A CONTECH REPRESENTATIVE.
VERTICAL HEIGHT VARIES BASED ON SITE SPECIFIC
REQUIREMENTS.

WETLANDMEDIA VERTICAL
BED ¢/L UNDERDRAIN
MANIFOLD
DRAIN DOWN LINE |__—— PATENTED
\ PERIMETER
PRE—FILTER VOID AREA
CARTRIDGE
S—hL —+—
(%) 1
i 24"x42"
OPTIONAL — =
CURB INLET
|
INLET PIPE OUTLET PIPE
SEE NOTES SEE NOTES
PLAN VIEW
c/L
{ Nk . - RIM/FG
© ] —
I \
% g ' ~——BYPASS OVERFLOW WEIR
= -
S i ?s_ |_—FLOW CONTROL RISER
J L
- >~ — —
= {
f —  EouT

ELEVATION VIEW

LEFT END VIEW

)

RIGHT END VIEW

PROPRIETARY AND CONFIDENTAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF CONTECH AND ITS COMPANIES. THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF CONTECH.

Sle . MWS-L-4-4-V
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PROJECT SUMMARY

CALCULATION DETAILS
» LOADING = HS20/HS25
+ APPROX. LINEAR FOOTAGE =767 LF

STORAGE SUMMARY

* STORAGE VOLUME REQUIRED = 40,000 CF
* PIPE STORAGE VOLUME = 29,518 CF

* BACKFILL STORAGE VOLUME = 10,756 CF
» TOTAL STORAGE PROVIDED = 40,274 CF

» STONE VOID = 40%

PIPE DETAILS

* DIAMETER = 84"

* CORRUGATION = 5x1

* GAGE = 16

» COATING = ALT2

* WALL TYPE = PERFORATED
» BARREL SPACING = 36"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
* ABOVE PIPE = 6"

» 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.

e ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 273" Xyz" 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.

o 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.

67'-0"

HMP-1

107'-0"
ASSEMBLY
SCALE: 1" = 10

The design and information shown on this drawing Is 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 liability or responsibility for
such use

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
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

i >
@

ENGINEERED SOLUTIONS LLC
www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069
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HDPE LINER

N
K
R
/\

INSTALLATION NOTES

N
R

N

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

%
4 N

N
\\/

N\
AN
KA

TABLE 1:
MIN. CORR.

DIAMETER, D COVER | PROFILE

6"-10" 12" 11/2" x 1/4"

12"-48" 12" 22/3" x 12"

>48"-96" 12 3"x1",5"x 1"

>96" D/8 3"x 1", 5"x 1"

COVER DEPTH
(FOR MIN. COVER,
SEE TABLE 1)

STRUCTURAL BACKFILL MUST EXTEND TO
LIMITS OF THE TABLE
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.

TABLE 2: PERFORATED STANDARD

HAU

oLt

ZONE

NCH

N

//\

N
R
S

DY,
SISy

TRENCH
MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

@ FILL ENVELOPE

s
N

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

3. AN HDPE MEMBRANE LINER WILL BE PLACED ON THE CROWN
OF EACH PIPE TO PROVIDE AN IMPERMEABLE BARRIER
AGAINST ENVIRONMENTAL CHANGES THAT MAY ADVERSELY
AFFECT THE SYSTEM OVER TIME. PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR
ADDITIONAL TECHNICAL DETAILS.

ABOVE DETAIL ISA
RECOMMENDATION. CONSULT
GEOTECHNICAL EOR FOR PROJECT
SPECIFIC BACKFILL REQUIREMENTS.

EMBANKMENT

CMP RETENTION STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIF

ICATION DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF

HAUNCH MATERIALS UNDER THE PIPE.

THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:

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

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

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

FOUNDATION AASHTO 26.5.2 - PER ENGINEER OF RECORD ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD.
ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE WELL GRADED GRANULAR
BEDDING AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE OPEN GRADED GRANULAR BEDDING CONFORMING TO
AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1
CORRUGATED METAL PIPE
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" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN ATWO LIFT (16") DIFFERENTIAL BETWEEN
BACKFILL OCCURRING WASHED-STONE PER AASHTQ 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. WHERE
M 43: 3, 357, 4, 467, 5, 56, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE

APPROVED EQ

UAL * COMPACTOR.

AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION.

**|N

COVER MATERIAL

UP

TO MIN. COVER - AASHTO M 145: A-1, A-2, A-3 AB
MIN. COVER - PER ENGINEER OF RECORD

DVE

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

APPLICABLE)

RIGID OR FLEXIBLE PAVEMENT (IF

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.

DD b D B

GEOTEXTILE BETWEEN LAYERS

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:
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 5 INCLUDE CA-7, MIDOT 6AA, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED.

MANUFACTURER RECOMMENDED BACKFILL

*

NOT TO SCALE

The design and information shown on this drawing Is 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 liability or responsibility for
such use

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are encountered
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

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 2.5 3.0 3.0
48-72 3.0 3.0 35 4.0
78-120 3.0 3.5 4.0 4.0
126-144 3.5 4.0 4.5 4.5

*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

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.

GALVANIZED: AASHTO M-36 OR ASTM A-760
ARFQIGMEHRE 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 o CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
N og #5 @ 12" OCEW 2,410
&7 < " n il
o . — ta e, 24 axa % #5 @ 12" OCEW 1,780
H o) o o] ] Qo Ie}
S ‘e | | ; ’ - 546" - #5 @ 12" OCEW 2,120
4 — I 46" X 46" 12" OCEW 1,530
! . [ - - ! # @ 12" OC
. | es 5 \ #5 @ 10" OCEW 1,890
- |
GASKET MATERIAL ¢ CMPIRISER 2 36 X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON =3 o | 5X-6' 56" | #5 @ 10" OCEW 1,20
RISER TO BE PROVIDED BY o2 5-6 #5 @ 9" OCEW 210
2 " <
CONTRACTOR. B 1 TYP. 1) - o6 - #5 @ 9" OCEW 1,600
- X6 #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
:6 A A
Gt a ®
7P
#4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —|
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) 7
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _ | .
SLAB FOR L i
CASTING \
INTERRUPTED BAR e \
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, B Q g‘gg&%‘évgﬁfm
SEE TABLE SEE TABLE REPLACENENT.

ROUND OPTION PLAN VIEW

SQUARE OPTION PLAN VIEW

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

ARRBEEABEBCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE INACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS
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.

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION. 7.

TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND

BARS A MINIMUM OF 12" BEYOND OPENING, BEND

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX. 8.

BARS AS REQUIRED TO MAINTAIN BAR COVER.

PROTECTION SLAB AND ALL MATERIALS TO BE

PROVIDED AND INSTALLED BY CONTRACTOR.

4. CONCRETE STRENGTH = 3,500 psi

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

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND

MANHOLE CAP DETAIL

OPENINGS EQUAL TO THE BARS INTERRUPTED,
HALF EACH SIDE. ADDITIONAL BARS TO BE IN

THE SAME PLANE. SCALE: N.T.S.

The design and information shown on this drawing Is 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

i >
@

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability 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 encountered
as site work progresses, these discrepancies must be reported

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

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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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

i R \\/ \\“\\ \§\ \\\\ /\i\///\i\//k EMBANKMENT
NSO AN
SRRSO SNANS
RO LU L, X
SRRRRIRIRRGRG SRAR

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

A SITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF
SALTING AGENTS ARE USED, SUCH AS ROAD SALTS FOR DEICING AGENTS. IF

SALTING AGENTS ARE USED ON OR NEAR THE PROJECT SITE, A GEOMEMBRANE
BARRIER IS RECOMMENDED WITH THE SYSTEM. THE GEOMEMBRANE LINER IS

INTENDED TO HELP PROTECT THE SYSTEM FROM THE POTENTIAL ADVERSE
EFFECTS THAT MAY RESULT FROM THE USE OF SUCH AGENTS INCLUDING
PREMATURE CORROSION AND REDUCED ACTUAL SERVICE LIFE.

THE PROJECT'S ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE HIS/HER
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE
MEASURES ARE REQUIRED. BELOW IS A TYPICAL DETAIL SHOWING THE
PLACEMENT OF A GEOMEMBRANE BARRIER FOR PROJECTS WHERE SALTING
AGENTS ARE USED ON OR NEAR THE PROJECT SITE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12% - 98'c)
r 18" FOR 102 AND >)

LIMITS OF

SOH e REQUIRED
e o BACKFILL
TBD' TYP.

<
N
<

‘TBD 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

EMBANKMENT

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

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")

PN, IO
>;/\\>;/\\>; /\\\/i/\\\/j/\\\/EMBANKMENT
LR N 5 R
>/\\>/\\\// K I .5 .55 s 25 —" \/\\//\\\/»
AN A A A NN
DONZNIN OSHONZNINIONNDNINININ NN ISONIN SN
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

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 APROPER
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

N NNOASCAN
OO 2N
\\//\\\//\\\/< N ey . g e /\\\/<\\/\\\ EMBANKMENT
R p B NN
N g ‘ KR
SO A - ‘ NN
LR : | LRI
IVIN . KRR
RN U
A I A I A A R I A AN
RO

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
A ROUTE 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

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 IDEATO 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.

The design and information shown on this drawing Is 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 liability or responsibility for
such use

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
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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PROJECT SUMMARY

CALCULATION DETAILS
» LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE = 306 LF

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = N/A

» PIPE STORAGE VOLUME = 13,519 CF

» BACKFILL STORAGE VOLUME = 4,859 CF
» TOTAL STORAGE PROVIDED = 18,377 CF
» STONE VOID = 40%

PIPE DETAILS

» DIAMETER = 90"

* CORRUGATION = 5x1

* GAGE = 16

» COATING = ALT2

* WALL TYPE = PERFORATED
» BARREL SPACING = 36"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
* ABOVE PIPE = 9"

» 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.

e ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 273" Xyz" 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.

o 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.

286"

HMP-2

100"-0"
ASSEMBLY
SCALE: 1" = 10

The design and information shown on this drawing Is 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 liability or responsibility for
such use

If discrepancies between the supplied information upon which

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

C
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ENGINEERED SOLUTIONS LLC

www.ContechES.com

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

to Contech Immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others. DATE
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HDPE LINER

N
K
R
/\

INSTALLATION NOTES

N
R

N

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

%
4 N

N
\\/

N\
AN
KA

TABLE 1:
MIN. CORR.

DIAMETER, D COVER | PROFILE

6"-10" 12" 11/2" x 1/4"

12"-48" 12" 22/3" x 12"

>48"-96" 12 3"x1",5"x 1"

>96" D/8 3"x 1", 5"x 1"

COVER DEPTH
(FOR MIN. COVER,
SEE TABLE 1)

STRUCTURAL BACKFILL MUST EXTEND TO
LIMITS OF THE TABLE
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.

TABLE 2: PERFORATED STANDARD

HAU

oLt

ZONE

NCH

N

//\

N
R
S

DY,
SISy

TRENCH
MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

@ FILL ENVELOPE

s
N

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

3. AN HDPE MEMBRANE LINER WILL BE PLACED ON THE CROWN
OF EACH PIPE TO PROVIDE AN IMPERMEABLE BARRIER
AGAINST ENVIRONMENTAL CHANGES THAT MAY ADVERSELY
AFFECT THE SYSTEM OVER TIME. PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR
ADDITIONAL TECHNICAL DETAILS.

ABOVE DETAIL ISA
RECOMMENDATION. CONSULT
GEOTECHNICAL EOR FOR PROJECT
SPECIFIC BACKFILL REQUIREMENTS.

EMBANKMENT

CMP RETENTION STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIF

ICATION DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF

HAUNCH MATERIALS UNDER THE PIPE.

THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:

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

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

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

FOUNDATION AASHTO 26.5.2 - PER ENGINEER OF RECORD ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD.
ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE WELL GRADED GRANULAR
BEDDING AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE OPEN GRADED GRANULAR BEDDING CONFORMING TO
AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1
CORRUGATED METAL PIPE
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" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN ATWO LIFT (16") DIFFERENTIAL BETWEEN
BACKFILL OCCURRING WASHED-STONE PER AASHTQ 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. WHERE
M 43: 3, 357, 4, 467, 5, 56, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE

APPROVED EQ

UAL * COMPACTOR.

AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION.

**|N

COVER MATERIAL

UP

TO MIN. COVER - AASHTO M 145: A-1, A-2, A-3 AB
MIN. COVER - PER ENGINEER OF RECORD

DVE

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

APPLICABLE)

RIGID OR FLEXIBLE PAVEMENT (IF

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.

DD b D B

GEOTEXTILE BETWEEN LAYERS

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:
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 5 INCLUDE CA-7, MIDOT 6AA, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED.

MANUFACTURER RECOMMENDED BACKFILL

*

NOT TO SCALE

The design and information shown on this drawing Is 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 liability or responsibility for
such use

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are encountered
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

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 2.5 3.0 3.0
48-72 3.0 3.0 35 4.0
78-120 3.0 3.5 4.0 4.0
126-144 3.5 4.0 4.5 4.5

*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

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.

GALVANIZED: AASHTO M-36 OR ASTM A-760
ARFQIGMEHRE 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 o CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
N og #5 @ 12" OCEW 2,410
&7 < " n il
o . — ta e, 24 axa % #5 @ 12" OCEW 1,780
H o) o o] ] Qo Ie}
S ‘e | | ; ’ - 546" - #5 @ 12" OCEW 2,120
4 — I 46" X 46" 12" OCEW 1,530
! . [ - - ! # @ 12" OC
. | es 5 \ #5 @ 10" OCEW 1,890
- |
GASKET MATERIAL ¢ CMPIRISER 2 36 X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON =3 o | 5X-6' 56" | #5 @ 10" OCEW 1,20
RISER TO BE PROVIDED BY o2 5-6 #5 @ 9" OCEW 210
2 " <
CONTRACTOR. B 1 TYP. 1) - o6 - #5 @ 9" OCEW 1,600
- X6 #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
:6 A A
Gt a ®
7P
#4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —|
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) 7
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _ | .
SLAB FOR L i
CASTING \
INTERRUPTED BAR e \
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, B Q g‘gg&%‘évgﬁfm
SEE TABLE SEE TABLE REPLACENENT.

ROUND OPTION PLAN VIEW

SQUARE OPTION PLAN VIEW

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

ARRBEEABEBCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE INACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS
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.

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION. 7.

TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND

BARS A MINIMUM OF 12" BEYOND OPENING, BEND

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX. 8.

BARS AS REQUIRED TO MAINTAIN BAR COVER.

PROTECTION SLAB AND ALL MATERIALS TO BE

PROVIDED AND INSTALLED BY CONTRACTOR.

4. CONCRETE STRENGTH = 3,500 psi

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

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND

MANHOLE CAP DETAIL

OPENINGS EQUAL TO THE BARS INTERRUPTED,
HALF EACH SIDE. ADDITIONAL BARS TO BE IN

THE SAME PLANE. SCALE: N.T.S.

The design and information shown on this drawing Is 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

i >
@

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability 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 encountered
as site work progresses, these discrepancies must be reported

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

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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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

i R \\/ \\“\\ \§\ \\\\ /\i\///\i\//k EMBANKMENT
NSO AN
SRRSO SNANS
RO LU L, X
SRRRRIRIRRGRG SRAR

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

A SITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF
SALTING AGENTS ARE USED, SUCH AS ROAD SALTS FOR DEICING AGENTS. IF

SALTING AGENTS ARE USED ON OR NEAR THE PROJECT SITE, A GEOMEMBRANE
BARRIER IS RECOMMENDED WITH THE SYSTEM. THE GEOMEMBRANE LINER IS

INTENDED TO HELP PROTECT THE SYSTEM FROM THE POTENTIAL ADVERSE
EFFECTS THAT MAY RESULT FROM THE USE OF SUCH AGENTS INCLUDING
PREMATURE CORROSION AND REDUCED ACTUAL SERVICE LIFE.

THE PROJECT'S ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE HIS/HER
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE
MEASURES ARE REQUIRED. BELOW IS A TYPICAL DETAIL SHOWING THE
PLACEMENT OF A GEOMEMBRANE BARRIER FOR PROJECTS WHERE SALTING
AGENTS ARE USED ON OR NEAR THE PROJECT SITE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12% - 98'c)
r 18" FOR 102 AND >)

LIMITS OF

SOH e REQUIRED
e o BACKFILL
TBD' TYP.

<
N
<

‘TBD 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

EMBANKMENT

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

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")

PN, IO
>;/\\>;/\\>; /\\\/i/\\\/j/\\\/EMBANKMENT
LR N 5 R
>/\\>/\\\// K I .5 .55 s 25 —" \/\\//\\\/»
AN A A A NN
DONZNIN OSHONZNINIONNDNINININ NN ISONIN SN
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

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 APROPER
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

N NNOASCAN
OO 2N
\\//\\\//\\\/< N ey . g e /\\\/<\\/\\\ EMBANKMENT
R p B NN
N g ‘ KR
SO A - ‘ NN
LR : | LRI
IVIN . KRR
RN U
A I A I A A R I A AN
RO

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
A ROUTE 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

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 IDEATO 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.

The design and information shown on this drawing Is 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 liability or responsibility for
such use

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
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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PROJECT SUMMARY

CALCULATION DETAILS
» LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE =29 LF

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = 550 CF
» PIPE STORAGE VOLUME = 364 CF

* BACKFILL STORAGE VOLUME = 226 CF
» TOTAL STORAGE PROVIDED =591 CF

» STONE VOID = 40%

PIPE DETAILS

* DIAMETER = 48"

* CORRUGATION = 2 2/3x1/2

* GAGE = 16

» COATING = ALT2

* WALL TYPE = PERFORATED
» BARREL SPACING = 24"

BACKFILL DETAILS
* WIDTH AT ENDS = 12"
* ABOVE PIPE = 12"
» 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.

e ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 273" Xyz" 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.

o 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.

| 23-0"
& )
ASSEMBLY
SCALE: 1" = 10

The design and information shown on this drawing Is 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 liability or responsibility for
such use

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are encountered

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 COVER | PROFILE

6"-10" 12" 11/2" x 1/4"

12"-48" 12" 22/3" x 12"

>48"-96" 12 3"x1",5"x 1"

>96" D/8 3"x 1", 5"x 1"

COVER DEPTH
(FOR MIN. COVER,
SEE TABLE 1)

STRUCTURAL BACKFILL MUST EXTEND TO
LIMITS OF THE TABLE
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.

TABLE 2: PERFORATED STANDARD

HAU

oLt

s
N

NCH

INSTALLATION NOTES

R
ZONE N
SR
DY)
NN
DX
— /\\/\\
MO
s . T T : AN ABOVE DETAILISA
e \ ‘\‘\7*\?4\"\*\”\ e e \\f\?\ ‘\; RECOMMENDATION. CONSULT
R R R R R YRR R R GEOTECHNICAL EOR FOR PROJECT
S A A A A SIS SPECIFIC BACKFILL REQUIREMENTS.

TRENCH

@ FILL ENVELOPE EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

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.

2. OTHERALTERNATE BACKFILL MATERIAL MAY BE ALLOWED

DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
SITE ENGINEER.

3. AN HDPE MEMBRANE LINER WILL BE PLACED ON THE CROWN

OF EACH PIPE TO PROVIDE AN IMPERMEABLE BARRIER
AGAINST ENVIRONMENTAL CHANGES THAT MAY ADVERSELY
AFFECT THE SYSTEM OVER TIME. PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR
ADDITIONAL TECHNICAL DETAILS.

CMP RE

TENTION STANDARD BACKEFILL 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:

HAUNCH MATERIALS UNDER THE PIPE.

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

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:

PIPE < 24": 3.0D
PIPE 24" - 144" D + 40"
PIPE > 144" D + 10'0"

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

FOUNDATION AASHTO 26.5.2 - PER ENGINEER OF RECORD ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD.
ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE WELL GRADED GRANULAR
BEDDING AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE OPEN GRADED GRANULAR BEDDING CONFORMING TO
AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1
CORRUGATED METAL PIPE
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" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN ATWO LIFT (16") DIFFERENTIAL BETWEEN
BACKFILL OCCURRING WASHED-STONE PER AASHTQ 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. WHERE
M 43: 3, 357, 4, 467, 5, 56, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE

APPROVED EQ

UAL * COMPACTOR.

AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION.

**|N

COVER MATERIAL

UP

TO MIN. COVER - AASHTO M 145: A-1, A-2, A-3 AB
MIN. COVER - PER ENGINEER OF RECORD

DVE

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

APPLICABLE)

RIGID OR FLEXIBLE PAVEMENT (IF

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.

DD b D B

GEOTEXTILE BETWEEN LAYERS

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:
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 5 INCLUDE CA-7, MIDOT 6AA, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED.

MANUFACTURER RECOMMENDED BACKFILL

*

NOT TO SCALE

The design and information shown on this drawing Is 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 liability or responsibility for
such use

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are encountered
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

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 2.5 3.0 3.0
48-72 3.0 3.0 35 4.0
78-120 3.0 3.5 4.0 4.0
126-144 3.5 4.0 4.5 4.5

*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

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.

GALVANIZED: AASHTO M-36 OR ASTM A-760
ARFQIGMEHRE 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 o CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
N og #5 @ 12" OCEW 2,410
&7 < " n il
b . s 4 a e g 24 4X4 26 #5 @ 12" OCEW 1780
H o) o fol o a fo¥ol o]
S ‘e | | ; ’ - 546" - #5 @ 12" OCEW 2,120
4 P— ] 46" X 46" 12" OCEW 1,530
! . [ - - ! # @ 12" OC
. | o5 5 \ #5 @ 10" OCEW 1,890
- |
GASKET MATERIAL ¢ CMPIRISER 2 36 X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON & s | 05E56 #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY o2 X 5-6 #5 @ 9" OCEW 1,210
2 " <
CONTRACTOR. B 1 TYP. 1) - o6 - #5 @ 9" OCEW 1,600
- X6 #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
:6 A A
Gt a ®
7P
#4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —|
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) 7
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _ | .
SLAB FOR A "
CASTING \
INTERRUPTED BAR e \
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, B Q g‘gg&%‘évgﬁfm
SEE TABLE SEE TABLE REPLACENENT.

ROUND OPTION PLAN VIEW

SQUARE OPTION PLAN VIEW

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

ARRBEEABEBCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE INACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS
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.

NOTES:

1.

2.

3.

. PROVIDE ADDITIONAL REINFORCING AROUND

DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION. 7.

TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND

BARS A MINIMUM OF 12" BEYOND OPENING, BEND

DESIGN LOAD HS25.

EARTH COVER = 1' MAX. 8.

BARS AS REQUIRED TO MAINTAIN BAR COVER.

PROTECTION SLAB AND ALL MATERIALS TO BE

PROVIDED AND INSTALLED BY CONTRACTOR.

. CONCRETE STRENGTH = 3,500 psi

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

. REINFORCING STEEL = ASTM A615, GRADE 60.

MANHOLE CAP DETAIL

OPENINGS EQUAL TO THE BARS INTERRUPTED,
HALF EACH SIDE. ADDITIONAL BARS TO BE IN

THE SAME PLANE. SCALE: N.T.S.

The design and information shown on this drawing Is 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

i >
@

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

ENGINEERED SOLUTIONS LLC
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www.ContechES.com

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

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

to Contech Immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate

supplied by others.

DATE

800-338-1122 513-645-7000 513-645-7993 FAX

REVISION DESCRIPTION BY

A AITEALE
LSS =%
CMP DETENTION SYSTEMS

CONTECH

DYODS

DRAWING

DY061024 Olive Park Apartments
East Storage-2 - COPY
Oceanside, CA
DETENTION SYSTEM

PROJECT No.:
33155

SEQ. No.:
61024

DATE:
10/10/2024

DESIGNED:
DYO

DRAWN:

DYO

CHECKED:
DYO

APPROVED:

DYo

SHEET NO.:







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

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.

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

EMBANKMENT

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

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL

SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE

IR UL YD METHODS.

i 74 \\\\ \\}\ \§\\ \\\\\ /\\///\\//> EMBANKMENT MAXIMUM UNBALANCE I:IM\TED

NN KK TO 2 LIFTS (APPROX. 16")

NA N\ N T IR

M . .A\\\\\ - /i\\///i\\//% >/;\\>/;\\>/ ;\\\Z\\\//j\\\/EMBANKMENT

R - WA A

ST N //Z@\// R

GEOGRID AN I N AN NN

UNDERCUT AND REPLACE I N N A A N N A N N N N N AN AN N
BEDDING UNSUITABLE SOILS CRRRARRAARRRRNRRRRRAIRARRRA
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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 APROJECT 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% - 98'c)
r 18" FOR 102 AND >)
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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

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 APROPER
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
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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 EQUIPMEN