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MEMORANDUM

To: Rob Holmlund (Humboldt Bay Harbor, Recreation, and Conservation District)
From: Jeremy Patapoff

Date: March 27, 2024

Subject: Stormwater Treatment

Project: Redwood Marine Multipurpose Terminal Replacement Project

Location: Eureka, California

M&N Job No.: 212991-03

Cc: Shane Phillips & Michael Jokerst

Jared O’Barr and Cole Collins

Disclaimer: This draft technical memorandum is a work-in-progress and is intended to be an internal
document for use by the Humboldt Bay Offshore Wind Heavy Lift Marine Terminal Project team as a part
of the conceptual design process and the ongoing permitting process. This memorandum is meant to be
read as a part of a comprehensive packet of technical analyses. It is not written to be a standalone
document and it is assumed that the reader has substantial project knowledge and context to understand
the memorandum’s content. All aspects of this memorandum are subject to change and may become less
accurate over time. To better understand the project, please review the more comprehensive and up to
date documents posted to the Humboldt Bay Harbor District’s website at
https://humboldtbay.org/humboldt-bay-offshore-wind-heavy-lift-marine-terminal-project-3.

The purpose of this memorandum is to document Moffatt & Nichol's (M&N’s) evaluation process that led
to the selection of stormwater treatment types and sizing. This memorandum is organized as follows:

1. Introduction

2. Design Criteria

3. Stormwater Treatment Evaluation

4. Conclusion

5. Limitations

6. Next Phase Considerations

1. INTRODUCTION

The proposed Redwood Multi-Purpose Marine Terminal includes two wharves and a wet storage tie-up pier
to meet the operational needs of a heavy-lift marine terminal facility to support the offshore wind energy
industry and other coastal-dependent industries. The main function of the delivery wharf is to provide
berthing, mooring, and offloading capabilities for the delivery vessels and launching of WTD foundations.
The assembly berth’s main functions include staging, and assembly of WTDs.

The “North Wharf” will be built in two phases. The first phase wharf will be 800 linear feet (LF) and will be
wide enough to be able to accommodate a large crane that will be used for assembly of the Wind Turbine
Devices (WTD). The second phase will extend the North Wharf 800 LF and would be used primarily as a
delivery berth. The second wharf will be the “South Wharf,” and will similarly be able to accommodate both
delivery and assembly operations with a total length of 1600 LF.

The roughly 170 acres of backland will be graded to provide protection against future sea level rise, provide
laydown area for the windfarm components, be compacted to sustain the loads of the
component/cranes/SPMTs that move the components around, and provide positive drainage to the
proposed stormwater collection and treatment facilities.

The finished surface of the proposed project site will consist primarily of compacted Dense Graded
Aggregate (DGA). The compacted DGA surface of the site will be fairly impermeable and will be treated
as an impermeable surface for the purpose of stormwater mitigation analysis.
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All existing stormwater infrastructure is proposed to be abandoned, removed, or replaced with the proposed
storm drain system (see “On-Site Drainage Memo” for further details) and other stormwater treatment
infrastructure, after the completion of all preloading work.

e Existing Treatment Conditions

The north half of the site currently has five Bay Outfall locations as identified on an old photo atlas
map, See Attachment 1. Four of the locations connect to on-site collection systems and one
connects to a system that terminates at the east end of Samoa near the project boundary. Based
on review of aerial photograph and field investigations there are currently no treatment facilities for
stormwater within the site. Additionally, the town of Samoa surface drains to a collection point with
no identified treatment facilities prior to outfall discharge.

No existing drainage facilities were identified within the south half of the site; therefore, it is safe to
assume that there are no existing stormwater treatment facilities at the south end of the site prior
to discharge.

Based on these observations all runoff from the project does not go through treatment prior to
discharge.

e Proposed Treatment Conditions

Based on the design criteria below the following stormwater treatment devices are proposed:

Bio-Filtration Planter

Bio-filtration planters are proposed along the perimeter of the site where stormwater runoff can
directly surface flow to the device. They not only meet the LID requirements of the MS4 for
treatment, but also provide storage for protection from larger storm events and can also serve as
vegetative buffers around the site. The typical bio-filtration planter is 48” in depth and varies from
30-ft to 60-ft in width in order to provide 100% treatment of the stormwater quality volume. The
benefit of this type of treatment is it is placed outside the laydown areas within the buffer zone
around the perimeter of the site, avoids the need for a buried collection system and can be
maintained from the surface.

StormPod Infiltration Vaults

Infiltration vaults, such as the StormPod (Rotondo), are conditionally proposed within the site
pending favorable field infiltration testing results. Infiltration vaults can help supplement the storage
volume of the bio-filtration planters for larger storm events and provide an added level of water
quality treatment. They can also provide treatment for industrial stormwater runoff by storing onsite
given there are no negative groundwater concerns. The benefit of infiltration vaults is that they do
not take up laydown area and provide an additional level of stormwater treatment.

BioPod Filtration Vaults

When bio-filtration planters or infiltration cannot be achieved based on site constraints it is proposed
to use a mechanical filtration device such as the BioPod (OldCastle). BioPods are a Washington
State Department of Ecology (DOE) approved flow through treatment control measure that is
certified for “enhanced treatment”. Enhanced treatment meets the basic treatment requirements for
removal of total suspended solids (TSS) plus removals of copper and zinc. When combined with a
pre-treatment trash capture devices the combination provides results similar to traditional Low
Impact Development (LID).
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2. DESIGN CRITERIA

Permit vs Program Water Quality Approach:

1. Permitted Operations. These operations will be analyzed at a detailed “project level” in the
Project’'s California Environmental Quality Act (CEQA) and National Environmental Policy Act
(NEPA) documents and will be included in permit applications that will be submitted in early 2024.
Permitted activities include; outside storage of premanufactured OSW components, outside
assemble of components, parking lots, office buildings, storage buildings and maintenance
building. See Section 3 of the Terminal Permitted and Future Operations Memo and Attachment
2A of this memo.

2. Future Operations. These operations will occur later than Permitted Operations and will be
analyzed at a more general “program level” in the Project's CEQA and NEPA documents. Not
enough detail regarding the Future Operations is currently known to include them in the initial permit
applications. However, because these operations are likely to occur in the future it is important to
consider them in the Project's CEQA and NEPA documentation. See Section 4 of the Terminal
Permitted and Future Operations Memo.

The purpose of this memo is to focus on the water quality treatment for the permitted operations and discuss
how the future operations would be an add-on/supplement to the permitted treatment.

Permit Water Quality Approach

The project site is not located within an MS4 Permit jurisdictional boundary. However, stormwater
mitigation design requirements for this project will be triggered by other permit regulations. Since the
project will disturb over 1 acre of land, it will be required to comply with the State Construction General
Permit (CGP) Post-Construction Standards. Also, since the project will be required to obtain a 401
Certification from the State Water Resources Control Board, it will have to comply with Section 5 of the
401 application (Low Impact Development).

Section 5.A.1 of the 401 application states that if the project will increase and/or replace 5,000 square
feet or more of impervious surface, then the project must comply with the requirements of Section 5.B.2
which states that the project must treat and retain the runoff from the 85t percentile/24-hour storm event.
This requirement aligns with the requirements of the MS4 Permit for Regulated Projects.

Section 5.B of the 401 application also states that if the project is not located within an MS4 jurisdictional
boundary, and where the post-project hydrograph would exceed the pre-project hydrograph by 10 percent
or more for the 2-year 24-hour storm event in volume and/or time of concentration, LID measures must be
implemented to correct the hydrograph to meet the pre-project conditions.

Since complying with the MS4 Regulated Project permit requirements is more stringent than complying
with the CGP Post-Construction Standards, MS4 permit compliance will govern.

This project will create or replace greater than 5,000 square feet of impervious surface and will therefore
be classified as a Regulated Project. Additionally, since the post-project hydrograph for the site is
expected to exceed the pre-project hydrograph by 10 percent or more for the 2-year, 24-hour storm event
in volume and/or time of concentration, the project is expected to be required to comply with the
hydromaodification requirements of the 401 application and the MS4 permit. However, it is being discussed
with the RWQCB that since all systems are lined and discharge directly to the bay the hydromodification
requirement should be waived.

Requirements for Regulated Projects, in accordance with the MS4 Permit with reference sections noted,
are summarized below:
o Site Development & Redevelopment (E.12.c.ii.a-b) — New and redevelopment projects that
create and/or replace 5,000 square feet or more of impervious surface.

F/N: Q:\SEA\212991-03\70 QC\MN_review of Tech Memos\MN_WaterQuality\3-Recd from MN LB -
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o Where a redevelopment project results in an increase of more than 50 percent of the
impervious surface of a previously existing development, runoff from the entire project,
consisting of all existing, new, and/or replaced impervious surfaces, must be included to
the extent feasible.

o Where a redevelopment project results in an increase of less that 50 percent of the
impervious surface of a previously existing development, only runoff from the new and/or
replaced impervious surface of the project must be included.

Site Design Measures (E.12.e.ii.d) — The project shall implement the Site Design Measures
listed below to reduce the amount of runoff for which retention is required. Any remaining runoff
from impervious areas within each Drainage Management Area (DMA) shall be directed to a
bioretention facility.
Site Design Measures (E.12.b.ii):
Stream setbacks and buffers
Soil quality improvement and maintenance
Tree planting and preservation
Rooftop and impervious area disconnection
Porous pavement
Green roofs
Vegetated swales

o Rain barrels and cisterns
Runoff reduction resulting from implementation of the Site Design Measures listed above is
determined by using the State Water Board SMARTS Post-Construction Calculator, or an
equivalent method. This will quantify the remaining runoff from each DMA that must get directed
to a bioretention facility (or similar feature).

O 0O 0O 0 O O O

The site design measures listed above are typical of residential/commercial development and are
expected to have limited to no applicability for this project, so it is expected that the bulk of the stormwater
mitigation required for the site will be achieved using bio-filtration planters, infiltration vaults, and bio-
filtration vaults with trash capture devices, where necessary. Design criteria for bio-filtration planters per
the MS4 Permit are below.

Stormwater Treatment Measures (E.12.e.ii.f) — After implementation of Site Design Measures,

remaining runoff from impervious surfaces within each DMA must be directed to one or more

facilities designed to infiltrate, evapotranspire, and/or bioretain the remaining runoff. The facilities

must be demonstrated to be at least as effective as a bioretention system with the following

parameters:

¢ Maximum surface loading rate of 5 inches per hour. A sizing factor of 4% of the tributary
impervious area may be used.

e Minimum surface reservoir volume equal to surface area times a depth of 6 inches

e Minimum planting depth of 18 inches. The planting media must sustain a minimum infiltration
rate of 5 inches per hour throughout the life of the project and maximize runoff retention and
pollutant removal.

e Subsurface drainage/storage (gravel) layer with an area equal to the surface area and having

a minimum depth of 12 inches.

Underdrain with discharge elevation at top of gravel layer.

No compaction of soils beneath the facility or ripping/loosening of soils if compacted.

No liner or other barriers interfering with infiltration.

Appropriate plant palette for the specified soil mix and maximum available water use.

The table below summarizes the design criteria applied to the bio-filtration planters, bio-filtration vaults,
and trash capture devices that are proposed at this phase of design.

F/N: Q:\SEA\212991-03\70 QC\MN_review of Tech Memos\MN_WaterQuality\3-Recd from MN LB -
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Table 1 — Summary of Stormwater Treatment Design Criteria

Design Storm 1-yr with 10-yr overflow protection (mechanical
treatment)

1-yr with 10-yr and 100-yr overflow protection
(biofiltration treatment)

Intensity (in/hr) 1-yr, 1-hr with 10-yr, 10-min overflow
(mechanical treatment)

1-yr, 1-hr with 10-yr and 100-yr 10 min overflow
protection (biofiltration treatment)

Runoff Coefficient 0.9 for compacted DGA

Rainfall Depth (in) 85t Percentile, 24-hr storm = 0.65 inches

BPU-1224IB (BioPod filtration vault) Treatment 0.86 cfs, 20 cfs by-pass
Capacity (cfs)
DVS-60C-SC (mechanical treatment/trash 2.6 cfs
capture) Treatment Capacity (cfs)

Based on preliminary discussions with the State Water Board, it was determined that mechanical trash
capture and bio-filtrations vaults would be a reasonable approach in locations where bio-filtration planters
are not possible and assuming that LID options were exhausted.

Future Water Quality Approach

As the U.S. West Coast OSW industry matures, the domestic supply chain will begin to build out. The
programmatic project options allow for the construction of Tier 1 and 2 manufacturing on the RMMT.

e Tier 1 — Finished Components: These are the major products such as blades, tower sections,
assembled foundations, etc.

e Tier 2 — Subassemblies: These products have a specific function for a Tier 1 component such
as the pitch system for blades or the struts and cans for foundations.

The on-site manufacturing of OSW components triggers the NPDES General Permit for Stormwater
Discharges Associated with Industrial Activities (Order 2014-0057-DWQ No. CAS000001) within
Attachment A, Part 2 Manufacturing Facilities. The Industrial Permit is based on a site meeting numeric
targets for the potential pollutants generated from the industrial activity. Testing and reporting of stormwater
at discharge points to waters of the US is required to demonstrate compliance.

3. STORMWATER TREATMENT EVALUATION

A hydrology map for the project site was prepared as part of the Storm Drain Site Plan. The subarea
boundaries were delineated in the east-west direction from the high point crown, as established by the
grading plan, to the project boundary. Subareas were further divided north-south to separate areas draining
to different bio-filtration planters or deck drains. In all, 11 subarea boundaries were created. See Attachment
2 for the hydrology boundaries and their respective stormwater treatment measures.

In order to size the treatment devices, the site was evaluated for the 1-yr, 1-hr storm event with an intensity
of 0.425 in/hr, provided by NOAA14 data for the project location, which was used to establish the
Stormwater Quality Treatment Flow (SQTF) rates for the wharf areas where mechanical treatment is
necessary. The site was also evaluated for the 85" percentile, 24-hr storm event with a rainfall depth of
0.65 inches, provided by the California Coastal Commission, which was used to establish the Stormwater
Quality Treatment Volume (SQTV) for the bio-filtration planters. Based on each subarea’s acreage, a SQTV
and SQTF runoff rate was calculated. Overflow calculations were also performed for the 10-yr, 24-hr storm,

F/N: Q:\SEA\212991-03\70 QC\MN_review of Tech Memos\MN_WaterQuality\3-Recd from MN LB -
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and the 100-yr, 24-hr storm with rainfall depths of 4.14 in and 6.18-in, respectively. A summary of the storm
treatment volumes and runoff rates is provided in Table 2 below.

Table 2 — Volume and Runoff Summary *

sQTV sQTF el o
Subarea | ) (cfs) V°'“r;§ (cu- | Runoff (cfs) VO'UTQ;B U Runoff (cfs)

1 53083.5 9.6 165315.0 17.3 250137.0 30.1
38638.4 7.0 408149.0 40.2 617565.0 68.7

41615.4 75 262875.0 26.7 397753.0 45.9
489 | 881674 15.9 519875.0 59.4 786611.0 100.4
5 16638.4 3.0 107079.0 1.2 162019.0 18.7
6 | 50956.8 9.2 470535.0 54.8 711957.0 94.3

7 18684.7 34 727710 11.0 110103.0 17.7
8810 | 46011.0 8.3 192762.0 31.0 291653.0 511
11| 134863 24 69889.0 9.9 105745.0 17.0

* Values are based on preliminary subarea boundaries and will be refined in futures phases of design

Bio-filtration Planter Composition and Preliminary Sizing:

In subareas 1-3, 5-7, and 11, bio-filtration planters are proposed to collect and pre-treat site runoff prior to
sending the flow to StormPods (infiltration vaults), which will allow the runoff to infiltrate into the ground,
and any excess to discharge to the bay. See Attachment 3 for further information regarding StormPods.
Bio-filtration planters consist of four distinct components:

1. Surface Ponding Zone - Provides temporary surface storage of precipitation and runoff which
promotes infiltration into the lower components.

2. Soil Media Layer (typically consisting of a sand/compost mix) - Allows for storage of runoff in the
void spaces of the media, supports plant growth, and provides treatment via filtration,
volatilization, biological uptake, media adsorption, and vegetative transpiration.

3. Gravel Storage Layer — Allows for storage of runoff in the void spaces between the rock and
promotes infiltration into the native soils below. The gravel layer may or may not include an
underdrain, which allows discharge in the occasional case that the storage and volumetric losses
(infiltration and evapotranspiration) are insufficient to retain all precipitation and runoff.

4. Underlying Native Soil — Infiltration into the native soil is dependent on the characteristics of the
native soil. Infiltration into the native soils is promoted by ensuring that the native soil beneath
the bioretention basin is uncompacted. Liners or other barriers are typically not allowed in order
to promote infiltration into the native soils.

The volume of stormwater that can be retained by the bio-filtration vaults can be determined by accounting
for the ponding depth on the surface of the basin, the void space in the soil media layer, and the void space
in the gravel layer. The storage volume of the ponding zone is determined based on the allowable ponding
depth and the overall area of the bio-filtration planter. The storage volume of the soil media layer and gravel
storage layer is calculated based on the thicknesses of the layers, the porosities of the materials (typically
30% porosity for soil media and 35% porosity for gravel), and the overall area of the bio-filtration planter.
See Attachment 4 for a diagram of a typical bio-filtration planter.

F/N: Q:\SEA\212991-03\70 QC\MN_review of Tech Memos\MN_WaterQuality\3-Recd from MN LB -
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Since the proposed project is expected to consist of complete redevelopment of the site and since the site
is expected to consist primarily of impervious surfaces (buildings and compacted DGA), preliminary sizing
of the bioretention vaults is expected to be 4% of the entire DMA area. No Site Design Measure runoff
reduction credits are anticipated at this time.

BioPod and DVS Trash Capture Device Preliminary Sizing:

In wharf subareas 4, 9, 8, and 10, BioPods (filtration vaults) and DVS trash capture devices have been
selected to remove trash and treat stormwater before discharging to the bay. In these subareas, trench
drains will collect stormwater and discharge to trash capture devices and then a BioPod. The calculated
number of trash capture units (DVS-60C-SC) and biotreatment mechanisms (BPU-1224IB) are summarized
below in Table 3, based off of the SQTF and 10-yr bypass flows in Table 2. See Attachment 5 for further
information regarding BioPods and DVS systems.

Table 3 — Trash Capture and Biotreatment Quantities
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4. CONCLUSIONS

Based on M&N assessment, a combination of bio-filtration planters, infiltration vaults, filtration vaults, and
mechanical treatment of on-site storm water is necessary to provide LID treatment and comply with MS4
regulations for the terminal areas.

5. LIMITATIONS

The purpose for the work conducted in this phase was to help advance a conceptual design for purposes
of project planning, initiation of environmental permitting and regulatory processes, and to aid in
development of an overall project narrative and budget estimate. Certain information that is pertinent to
design was unavailable at this phase of conceptual design. Soil infiltration testing results were not available
at the time of the conceptual design as a result of site access constraints for a large portion of the
site. Assumptions were made from the best available current data to be the basis of the design. It is
recommended that site field data collection and infiltration testing occur at the start of the next phase of the
project.

The lack of the former variables make it difficult to determine whether infiltration will be allowed on site.
Additional calculations and analysis will be required in subsequent phases of work to refine and update the
results and recommendations outlined in this memorandum.

F/N: Q:\SEA\212991-03\70 QC\MN_review of Tech Memos\MN_WaterQuality\3-Recd from MN LB -
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6. NEXT PHASE CONSIDERATIONS

At the start of the next phase of work, the following are critical steps in the continuation of the planning,
analysis, and design work:

o

Obtaining more detailed topographic information and survey of the site area to aid in the further
analysis and design of on-site drainage conditions and solutions, such as StormPod depth and
bio-filtration planter dimensions.

Determining the infiltration rates of the site soil to confirm that StormPod can be used for
infiltration in addition to storage.

Determining possible future pollutants that may cause site runoff to need additional treatment.
Follow up discussions to see if the State Water Board will accept a waiver for hydromodification
requirements.

Analyzing the effect that a storm event exceeding 100-years would have on the design concept,
due to the ways the changing climate may alter precipitation events.

Furthering the design of the bio-filtration planters and overflow risers to determine if there will
be any localized standing water in the face of a 100-year precipitation event in order to
determine if the water will need to be accounted for in structure floor elevations.

F/N: Q:\SEA\212991-03\70 QC\MN_review of Tech Memos\MN_WaterQuality\3-Recd from MN LB -
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The StormPod® Advantage

StormPod® is a modular, single-chambered, precast
concrete groined arch system that is engineered for
underground installation. StormPod® utilizes a proven arch
design to provide the lowest cost system with the highest
strength and durability.

StormPod®'s patented, fiber-reinforced, ribbed-shell design
is lightweight, yet incredibly strong. Each module is AASHTO
HL93 rated with 12" cover from top of arch to finish grade,
and can support fill depths up to 25’ with the standard
design. Deeper fills can be accommodated if needed.
Each StormPod® module installs quickly, adding thousands
of cubic feet of storage in a matter of minutes.

Benefits

* 50% less material than other concrete systems.

« Standard design supports AASHTO HL93 loading at 1’ 8' tall sandfilter system
earth cover and up fo 25" of earth cover.

* 100+ year service life.

* External aquifers provide additional storage capacity at
0.40 void ratio.

* Joints are easily sealed internally for water-tightness (no
exterior liners required).

* Modules create a single open chamber with no lateral
obstructions for easy maintenance.

* Direct manway access makes inspections and
maintenance easy.

* Modular units can create endless configurations for site-
specific designs.

* Light-weight modules eliminate the need for a large
crane tfo install.

* 50% reduction in installation fime due to attached base
section.

* 2' to 18’ interior heights.

* No concrete foundations required.

WOTer—Tig ht SYSTem Installation of a typical endwall panel

When a water-tight system is required, StormPod®’s joints
can easily be sealed to create a water-tight system. Unlike
all other SWM systems on the market, StormPod® does not
require an impervious liner wrapped around the exterior
to make the system water-tight. StormPod® modules are
cast with a pre-formed groove around the interior of all
exposed edges that, when placed up against another
module, form a 2" x 2" interior caulk joint that can be
filled with a polyurethane elastomeric sealant. This sealant
provides a water-tight seal from the inside of the structure
that can easily be inspected or repaired as needed over
time. Where if an exterior liner is punctured or damaged
during installation or deteriorates over tfime, there is no way
to repair or replace the liner, thus eliminating the water-

tight seal. ) S )
Sealing the interior joints fo make the system water-tight



Filling exterior aquifer with stone

Module with interior wall installed at the factory

Interior of 6’ tall structure

Applications

StormPod® will maximize your land space by storing and
freating stormwater runoff underground. This frees up
valuable land space for buildings, parking lots and green
space. The StormPod® system is a versatile modular system
which can be used to meet a variety of stormwater
management requirements, including:

» Detention/Retention

e Infiltration

* Underground Sandfilters/Cartridge Filters

* Bioretention

* Rainwater Harvesting

* Treatment Train (Combine multiple systems info one)

Bedding & Backfill Requirements

¢ The StormPod® system is typically installed on a 6" thick
stone bed on top of a compacted sub-base.

e The exterior sides and top of the StormPod® system can
typically be backfilled with existing site material, meaning
no imported backfill.

* The exterior aquifer cavities are typically filled with clean,
crushed angular #57 stone.

Installation

With a properly excavated and prepared base, a
StormPod® module can be installed every 10-15 minutes.
Because a module consists of an arch and a base slab
bolted together, the contractor is installing two sections
with one pick compared to other concrete systems where
the top and bottom sections are handled separately.
Therefore, the contractor is able to install the StormPod®
system in half the time it would take him to install the
competition’s system. Also, because of the light-weight
design of the StormPod® module, the contractor can use a
small crane to install the modules thus minimizing his cost to
install the system.

Maintenance

No other storm water management system can match
StormPod®'s ease of maintenance. It is the only system on
the market that truly provides a single open chamber no
maftter what the configuration of the system. Where other
systems have interior walls that restrict the movement of
maintenance crews within their structure, the StormPod®
system has no lateral obstructions allowing maintenance
crews fo move throughout the structure freely, thus
reducing the future maintenance costs.

4950-C Eisenhower Avenue | Alexandria, VA 22304 | 703-212-4830 | rotondo-es.com



Lo-Pro 360 Arch Section

See Joint Detail

Wall Base Section

Pedestal Base Section

Lo-Pro 360 Arch Section (8'x16’)

Pedestal Base Section

Wall Base Section

LO-PRO VOLUMES

Grout joint fo make water-tight
Shear key HT (FT)

oMW N

Joint Detail

Internal outlet control structure installed at factory

VOLUMES PER
MODULE (CF)
230
352
474
596

* Based on 8'x16’ Modules.



360 Module

180 Module
See Joint Detail
MID-PRO VOLUMES
VOLUMES PER VOLUMES PER MODULE W/

HT (F) MODULE (CF) STONE VOID (CF)*

180 360 180 360

6 560 643 576 676

7 670 765 686 798

8 780 887 796 920
9 890 1,009 906 1,042

180 Module (7°-8"x14’) * Volumes include storage in aquifer stone voids at 0.40 void ratio.

360 Module (8'x16’)

Caulk joint to make water-tight

Shear key

Backfilling structure with on-site soils

Joint Detail

4950-C Eisenhower Avenue | Alexandria, VA 22304 | 703-212-4830 | rotondo-es.com



360 Arch Section 180 Arch Section

Wall Base Section

See Joint Detail
Pedestal Base Section

HI-PRO VOLUMES

VOLUMES PER VOLUMES PER MODULE
MODULE (Cf) W/ STONE VOID (CF)*
HT (FT)
180 360 180 360
Wall Base Section 360 Arch Section (8'x16") o o o " e
11 1,110 1,253 1,126 1,286
12 1,220 1,375 1,236 1,408
Grout joint to make water-tight 13 1,330 1,497 1,346 1,530
Shear key 14 1,440 1,619 1,456 1,652
15 1,550 1,741 1,566 1,774
16 1,660 1,863 1,676 1.896
17 1,770 1,985 1,786 2,018
18 1,880 2,107 1,896 2,140

* Volumes include storage in aquifer stone voids at 0.40 void ratio.

Joint Detail
Pedestal Base Section

180 Arch Section (7'-8"x16’)

Typical joint between modules



Removable Top Slab
Riser to Grade

Atrium Chamber
8'x16’ Varying Height Afrium Chamber

Qutlet control structure

Interior Wall

Filter System

Sump Detail

Interior of filter chamber

4950-C Eisenhower Avenue | Alexandria, VA 22304 | 703-212-4830 | rotondo-es.com



Lo-Pro Layout

Mid-Pro Layout

Hi-Pro Layout

Patented System



ATTACHMENT 4 - Bio-Filtration
Planter Section

_— IRRIGATED TURF GRASS,
P DRYLAND GRASS AND OTHER
Vs PLANTINGS
SLOTTED CURB /
AS APPLICABLE e -~ TOP SOIL LAYER
\ ; / / (< 5% CLAY)
PAVEMENT \ /
'd \ f _—~ SQTV WATER SURFACE / _~— OVERFLOW INLET
/ \ / / /
/ ,“' /v //. ? /
| ‘,"‘ ‘f‘ // AVERAGE DEPTH / / - CLEAN OUT ACCESS
fiud INFLOW z 8" MIN., 12" MAX. Y. / / IF NEEDED
| ' — Q: / ’/ — /,/ '/ /
i g
:' 5954 % i
| ~OF e /;" O
CONCRETE — i : o
SDEWALLSOR N AND (AS . / 5
GEOTEXTILE LINER [~ F-:-25% PEAT MIX / LA
AS RECOMMENDED R\ o /
BY GEOTECHNICAL i < 5 : / -
OR STRUCTURAL 5 ] »
ENGINEER F 0y /
Y - O N N a  aN  a a N ¥ -/ STORM ~
9&'{2';5;‘,’;,“,;&&;3&?? T RS R RO SRS  oray iy
PER CLATRANS 1 B e e e e S L e e ST
SPEC. 68-1.025) / -.
// O A
. A S R R i
3 OR 4 -INCH PERFORATED — b SR o
PIPE CONNECTED TO INLET LSl e 15

(MAY BE ELIMINATED FOR
INFILTRATION IN TYPE A AND B SOILS)

ADAPTED FROM UDFCD, 1999

Stormwater Planter (no underdrain) Configuration
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ATTACHMENT 5 - BioPod and DVS

SITE SPECIFIC DATA

Structure ID

Treatment Flow Rate (cfs)

Peak Flow Rate (cfs)

Rim Elevation

Top of Vault Elevation

JPipe Data Pipe

Location

Pipe
Size

Pipe
Type

Invert
Elevation

Inlet -

Outlet -

Notes:

PERFORMANCE SPECIFICATIONS

Treatment Flow Capacities:

NJDEP 80% Removal, 75 micron | 0.960 cfs
WA Ecology GULD - Basic,

Enhanced & Phosphorus 0.860 cfs

Bypass Capacity 20.00 cfs

*Contact Oldcastle for alternative treatment flow capacities.

&

2X 6"x24" INLET WINDOW
OPTIONAL DRAIN DOWN

DEVICE

Spec Sheets

NOTES:

1.

26'-6" SLAB OD
256"

24'-0"

9" TYPICAL

10-0" 828" mig"

ne

@30" RCP MAX. INLET l

14'-6"
FOOTING

10-0"

WALL THICKNESS

136" 12-0"

\

— 6X @4" SLOTTED PVC 6.
UNDERDRAIN PIPE.

4X @36" BOLTED & GASKETED ACCESS COVERS,
FIELD POURED CONCRETE COLLAR REQUIRED,

?

LEFT END VIEW

|
Vo)
PLAN VIEW

@30" RCP MAX. OUTLET

BY OTHERS.
BAFFLE WALL

BY OTHERS.

\
L COBBLES FOR ENERGY
DISSIPATION.

2X @24" BOLTED & GASKETED ACCESS COVERS,
FIELD POURED CONCRETE COLLAR REQUIRED,

COBBLES FOR ENERGY DISSIPATION.

& 15

4"MIN TO
L %T‘_L 5' MAX COVER

(SEE NOTE 1.B)

FMULCH

1‘-'6"
StormMi™ MEDIA

10" TOP
J 7°-4" MINIMUM

710" o 6-0 12°-0" MAXIMUM

TANDARD

( INLE ‘ e

2.2'[26"] DROP -
RECOMMENDED, 6" MIN. a I BYPASS WEIR
1
10" BASE } |=‘ ¥ - OUTLET

\ UNDERDRAIN OUTLET ORIFICE

| —6" DRAIN ROCK

UNDERDRAIN OUTLET ORIFICE y
INTO OUTLET CHAMBER

ELEVATION VIEW

UNDERDRAIN PIPE

2" 17.

DESIGN LOADINGS:

A. AASHTO HS-20-44 (WITH IMPACT)

B. DESIGN SOIL COVER: 5-0" MAXIMUM

C. ASSUMED WATER TABLE: BELOW BASE OF
PRECAST
(ENGINEER-OF-RECORD TO CONFIRM SITE
WATER TABLE ELEVATION)

D. LATERAL EARTH PRESSURE: 45 PCF (DRAINED)

E. LATERAL LIVE LOAD SURCHARGE: 80 PSF
(APPLIED TO 8'-0" BELOW GRADE)

F. NO LATERAL SURCHARGE FROM ADJACENT
BUILDINGS, WALLS, PIERS, OR FOUNDATIONS.

CONCRETE 28-DAY MINIMUM COMPRESSIVE
STRENGTH: 5,000 PSI MINIMUM.

REINFORCING: REBAR, ASTM A615/A706, GRADE 60
MESH REINFORCEMENT: ASTM A1064, S1.2, GRADE 80
CEMENT: ASTM C150

REQUIRED ALLOWABLE SOIL BEARING CAPACITY:
2,500 PSF

REFERENCE STANDARD:
A. ASTM C890
B. ASTM C913
C. ACI318-14

THIS STRUCTURE IS DESIGNED TO THE PARAMETERS
NOTED HEREIN. ENGINEER-OF-RECORD SHALL VERIF
THAT NOTED PARAMETERS MEET OR EXCEED
PROJECT REQUIREMENTS. IF DESIGN PARAMETERS
ARE INCORRECT, REVIEWING ENGINEER/AUTHORITY
SHALL NOTIFY OLDCASTLE INFRASTRUCTURE UPON
REVIEW.

OVERSIZED HOLES TO ACCOMMODATE SPECIFIC PIPE]
TYPE MUST BE CONCENTRIC TO PIPE ID. AFTER PIPES
ARE INSTALLED, ALL ANNULAR SPACES SHALL BE
FILLED WITH A MINIMUM OF 3,000 PSI CONCRETE FOR
FULL THICKNESS OF PRECAST WALLS.

CONTRACTOR RESPONSIBLE TO VERIFY ALL SIZES,
LOCATIONS, AND ELEVATIONS OF OPENINGS .

. CONTRACTOR RESPONSIBLE TO ENSURE ADEQUATE

BEARING SURFACE IS PROVIDED (I.E. COMPACTED AN[]
LEVEL PER PROJECT SPECIFICATIONS).

ADAPTORS/ANGLES AND EXTERNAL PIPING BY
OTHERS.

SECTION HEIGHTS, SLAB/WALL THICKNESSES, AND
KEYWAYS ARE SUBJECT TO CHANGE AS REQUIRED
FOR SITE REQUIREMENTS AND/OR DUE TO PRODUCT
AVAILABILITY AND PRODUCTION FACILITY
CONSTRAINTS.

MAXIMUM PICK WEIGHTS:
A. TOP SLAB: XX,XXXLBS
B. PANELS: XX,XXX LBS
C. BASE SLAB: XX XXX LBS

INTERNALS SHALL CONSIST OF UNDERDRAIN PIPE,
ROCK, STORMMIX™ MEDIA, MULCH, DIVIDER WALLS,
BAFFLE WALLS, BYPASS WEIR AND OPTIONAL DRAIN
DOWN.

SYSTEM SHIPPED EMPTY. INTERNALS INSTALLED BY
CONTRACTOR.

CONTRACTOR RESPONSIBLE FOR OFF-LOAD AND
INSTALLATION. OLDCASTLE REPRESENTATIVE TO BE
ON SITE TO OVERSEE THE INSTALLATION OF ALL
INTERNAL COMPONENTS.

Oldcastie Infrastructure™

ACEN COMPANY

Ph: 800.579.8819 | ww/ i icture. mwater

THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE, INC
IT IS CONFIDENTIAL, SUBMITTED FOR REFERENCE PURPOSES ONLY AND
SHALL NOT BE USED IN ANY WAY INJURIOUS TO THE INTERESTS OF, OR
WITHOUT THE WRITTEN PERMISSION OF OLDCASTLE INFRASTRUCTURE, INC.
COPYRIGHT © 2021 OLDCASTLE INFRASTRUCTURE, INC. ALL RIGHTS RESERVED

BioPod™ Biofilter System (STANDARD
Underground Vault with Internal Bypass

CUSTOMER

PROJECT NAME

Bioretention/
Biofiltration

SHEET NAME REVISION SHEET
Specifier Drawing )

BPU-1224IB revowre |1 OF 1
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DVS-60C-SC.dwg, 2020-01-06 12:19 PM Suryakant Kalyankar 1.081

SITE SPECIFIC DATA

Structure 1D

Water Quality Flow Rate (cfs)

Peak Flow Rate (cfs)

Rim Elevation

INLET, @24" MAX.
PIPE SIZE, SEE NOTE 9.

=)

OUTLET, 224" MAX.
PIPE SIZE, SEE NOTE 9.

PLAN VIEW

248" BOLTED & GASKETED CAST IRON ACCESS
COVER, STANDARD. FIELD POURED CONCRETE
COLLAR REQUIRED, BY OTHERS.

. . * . . . Invert
Pipe Data [Pipe Angle”| Pipe Size | Pipe Type Elevation
Inlet
Inlet
Outlet at 0°
*Angle is Clockwise from Outlet at 0°.
Notes:
248" BOLTED & GASKETED CAST IRON
ACCESS COVER, STANDARD.
= 2 T
o 5 N\
S
2 r
\ TOP SLAB
RISER WITH \ RISER,
INTERNALS AS REQUIRED
INSTALLED

INTERNAL
COMPONENTS

/— BASE

ISOMETRIC VIEW

(SCALE 3/4)

INLET, @24" MAX.
PIPE SIZE, SEE NOTE 9.

2.50'

[30.00"] STANDARD
HEIGHT INTERNALS

3.50'

[42.

00"

MINIMUM DEPTH.

INTERNAL
COMPONENT

PERMANENT

/ POOL LEVEL
//

6" TYPICAL  _ |
WALL THICKNESS.

| | OUTLET, @24" MAX. 550
_________ PIPE SIZE, SEE NOTE 9. [66.03"]
an an\ SUMP

| |

| |

| |

| |

- _ 1

., @5.00' 0.67"
[60.00"] [8.007 —

TYPICAL

26.00"
[72.00"]

ELEVATION VIEW

Hydrodynamic
Separation

THIS PRODUCT IS PROTECTED BY THE
FOLLOWING US PATENT: 7,182,874, RELATED
FOREIGN PATENTS, OR OTHER PATENTS
PENDING.

NOTES:

1. DESIGN LOADINGS:

A.  AASHTO HS-20-44 W/ IMPACT.

B. DESIGN FILL: 1" MAXIMUM.

C. ASSUMED WATER TABLE = BELOW INVERT.

D. DRY LATERAL EARTH PRESSURE (EFP) = 45
PCF.

E. LATERAL LIVE LOAD SURCHARGE = 80 PSF
(APPLIED TO 8' BELOW GRADE).

F.  NO LATERAL SURCHARGE FROM ADJACENT
BUILDINGS, WALLS, PIERS, OR FOUNDATIONS.

2. CONCRETE 28 DAY COMPRESSIVE STRENGTH
SHALL BE 5,000 PSI MINIMUM.

3. STEEL REINFORCEMENT: REBAR, ASTM A-615 OR
A-706, GRADE 60.

4. CEMENT: ASTM C-150 SPECIFICATION.

5. REQUIRED NATIVE ALLOWABLE SOIL BEARING
PRESSURE = 2,500 PSF.

6. REFERENCE STANDARD:
A. ASTM C 478
B. ASTM C 497

7. THIS STRUCTURE IS DESIGNED TO THE
PARAMETERS NOTED HEREIN. PLEASE VERIFY
THAT THESE PARAMETERS MEET PROJECT
REQUIREMENTS (I.E. LIVE LOAD, FILL RANGE,
WATER TABLE). IF DESIGN PARAMETERS ARE
INCORRECT, REVIEWING ENGINEER/AUTHORITY
SHALL NOTIFY OLDCASTLE INFRASTRUCTURE UPON
REVIEW OF THIS SUBMITTAL.

8. TREATMENT CAPACITY IS DEPENDENT ON LOCAL
REGULATORY REQUIREMENTS. BYPASS CAPACITY
IS DEPENDENT ON OUTLET PIPE DIAMETER.
CONTACT OLDCASTLE INFRASTRUCTURE FOR
PROJECT-SPECIFIC TREATMENT AND BYPASS
SIZING RECOMMENDATIONS.

9. STANDARD INLET/OUTLET PIPE CONFIGURATION TO
ENTER AND EXIT STRUCTURE AT 180°. SPECIAL
ANGLED CONFIGURATIONS AVAILABLE.

10.OVERSIZED HOLES TO ACCOMMODATE SPECIFIC
PIPE TYPE MUST BE CONCENTRIC TO PIPE ID. ALL
ANNULAR SPACES SHALL BE FILLED WITH A
MINIMUM OF 3000 PSI CONCRETE FOR FULL
THICKNESS OF PRECAST WALLS.

1

o

.CONTRACTOR RESPONSIBLE TO ENSURE
ADEQUATE BEARING SURFACE IS PROVIDED (l.E.
COMPACTED & LEVEL PER PROJECT
SPECIFICATIONS)

12.FOR SITE SPECIFIC DRAWINGS WITH DETAILED
STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE
CONTACT OLDCASTLE INFRASTRUCTURE.

Oldcastie Infrastructure™

ACRNCOMPANY
Ph: 800.579.8819 | www.
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Dual-Vortex Separator
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