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Appendix 5.A e Comparison of 2001 Permit MCMs to 2012 Permit MCMs

MCM ‘ 2012 Permit Requirement 2001 Permit Requirement
Develop and maintain a Progressive Enforcement
Policy
D.2 Conduct follow-up inspection within 4 weeks of
Progressive date of initial inspection
Enforcement | Take progressive enforcement
(Applies D'G(; Retain records
D.7,D.8, an " . .
D.10) Refer violations to Regional Board
Investigate complaints from Regional Board (RB)
Assist RB with Enforcement Actions
Participate in a Countywide PIPP, WMP PIPP, or
individual PIPP that measurably increases Implement public information and participation
knowledge and changes behavior, and involves a program
diversity of socio economic and ethnic communities
Media campaign for Storm Water Pollution
Prevention (SPP)
Strategy to educate ethnic communities about SPP
Enhance outreach for proper disposal of cigarette
butts
Conduct educational activities within jurisdiction
and participate in county-wide events
Organize Public Outreach Strategy meetings
quarterly
Conduct Media Outreach to 35 million impressions
per year
Coordinate watershed-specific pollution prevention
outreach programs
Corporate Outreach Program to target retail gas
D.5 Public outlets and restaurant chains
Information Coordinate an SPP program for a Business
and Assistance Program
Participation Behavioral change assessment strategy towards SPP
:’rogr;lm Maintain reporting hotline Maintain the (888) CLEAN-LA hotline
PIPP

Publish hotline info on web, telephone book

ID staff/department that serve as the contact
(publish this info)

Provide a list of reporting contacts to public through
www.888CleanLA.com

Coordinate and provide contact information for
public education activities

Organize events (e.g., clean ups)

Residential Outreach (Individually or with group):

Public Service Announcements

(Develop) Public education materials on: vehicle
fluids; household waste; construction waste;
pesticides, fertilizers, and integrated pest
management (IPM); green wastes; and animal
wastes

Distribute public education materials at points of
purchase

Maintain stormwater website

Provide schools with materials to educate children
(K-12); can use state produced materials

Distribute SPP information to K-12 schools

Upper LA River EWMP
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Appendix 5.A e Comparison of 2001 Permit MCMs to 2012 Permit MCMs

MCM 2012 Permit Requirement ‘ 2001 Permit Requirement
Strategy to measure effectiveness of in-school
programs
Convene an Advisory Committee
Mark all storm drain inlets with a "no dumping"
message
Track Critical Sources - maintain inventory Maintain a list of industrial/commercial facilities to
(watershed based or lat/long recorded) be inspected
Educate - notify critical sources of BMP
requirements
Implement a Business Assistance Program for select
sectors or small businesses - technical assistance,
D.6 and distribute materials to specific sectors
::ndustrlal( | Inspect Commercial Sources Inspect restaurants twice during Permit cycle
ommercia
Inspect Industrial Sources - initial mandatory Inspect/visit industrial/commercial facilities
inspection appropriately
Secondary mandatory inspection
No Exposure - evaluate and conduct 2nd
inspection at 25% of facilities
As needed conduct Progressive Enforcement follow- | Initiate progressive enforcement for facilities failing
up inspections (see D.2) to implement BMP's
Implement development planning program that
requires SUSMP
Develop peak flow control criteria
Amend codes and ordinances to give legal effect to
SUSMP changes in permit
Implement revised Standard Urban Storm Water
Mitigation Plan (SUSMP)
Submit an Environmentally Sensitive Areas (ESAS)
Delineation map to RWQCB
Implement SUSMP requirements for
industrial/commercial projects >1 acre
Update CEQA guidelines to include specific storm
D.7 Planning water related issues
and Land Update General Plan to include specific storm water

Development

related issues

Train targeted employees in permit requirements
for Development Planning

Develop and make SUSMP guidelines available to
the developer

Develop a technical manual for the siting and design
of BMPs

Update ordinance/design standards to conform
with new requirements (LID and Hydromod)

Optional: Establish alternative compliance for
technical infeasibility, e.g., allow onsite biofiltration
or offsite infiltration or gw replenishment or
retrofit

Optional if allowing offsite mitigation: Develop a
prioritized list of offsite mitigation projects

Upper LA River EWMP
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Appendix 5.A e Comparison of 2001 Permit MCMs to 2012 Permit MCMs

MCM

2012 Permit Requirement

Optional if allowing offsite mitigation: Develop a
schedule for completion of offsite projects (must
be with 4 yrs of the Certificate of Occupancy of the
first project that contributed funds)

2001 Permit Requirement

Optional if allowing offsite mitigation: Notice offsite
projects to RB website

Optional if allowing offsite mitigation: List of
mitigation projects descriptions and estimated
pollutant and flow reductions

Optional if allowing offsite mitigation: Provide
aggregated comparison of alternative compliance to
results that would have been expected with onsite
retention of the SWQDv

Optional: Submit documentation that a previously
adopted LID ordinance provides equivalent
pollutant loading and flow reduction

Plan Review process - check LID and BMP sizing,
etc.,

Establish internal agreements with structure for
communication and authority for departments
overseeing plan approval and project construction

Require O&M plan for LID, treatment and
hydromod BMPs

Implement tracking and enforcement program for
LID, treatment and hydromod BMPs

Inspect all development sites upon completion and
prior to occupancy certificates

Verify 0&M of BMPs operated by Permittee
through inspection

Develop maintenance inspection checklist

Require private parties that operate BMPs to
submit verification of O&M; enforce as needed

As needed conduct Progressive Enforcement follow-
up inspections (see D.2)

D.8
Construction

Implement a development construction program

Require proof of a Waste Discharger ID (WDID)
number prior to filing Notice of Intent (NOI)

Require proof of an NOI and a copy of SWPPP for a
transfer of ownership

Track the number of issued building and grading
permits

Update erosion and sediment control
ordinance/procedures to conform with new
requirements

Sites < 1 acre; inspect based upon water quality
threat

Establish priority inspection process

Site < 1 acre; Require sites with soil disturbing
activities to implement minimum BMPs

Require construction sites to prepare erosion
sediment control plan(ESCP); review and approve (=
1 acre)

Upper LA River EWMP
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Appendix 5.A e Comparison of 2001 Permit MCMs to 2012 Permit MCMs

MCM ‘ 2012 Permit Requirement ‘ 2001 Permit Requirement
Verify construction sites coverage under the CGP Refer General Construction Activities Stormwater
and 401 cert Permit (GCASP) violations to RWQCB

Develop/implement ESCP review checklist

Require construction sites to adhere to standards
and make standards readily available

Conduct inspections at public and private sites (at
least 1x/2 weeks for high threat sites (more
frequently when rain is predicted or occurs; at least
monthly for lower threat; also must inspect during
all phases of construction - at least 3 times)

Develop/implement SOPs/inspection checklist

Track number of inspections for inventoried sites
and verify minimum inspections are completed

As needed conduct Progressive Enforcement follow-
up inspections (see D.2)

Train targeted employees in permit requirements

Train plan review staff and inspectors for Development Construction

Staff must be knowledgeable in QSD/P key
objectives, local BMPs standards

Require public construction sites to implement
Planning and Land Development requirements, Implement Development Planning Program at
implement Erosion and Sediment Control BMPs, Permittee-owned construction projects

and obtain Construction General Permit coverage

Implement Development Construction Program at
Permittee-owned construction projects

Develop, if needed, and implement SWPPPs for field
facilities

Maintain inventory of Permittee owned facilities
(including parks and recreation facilities,)

Update inventory

Develop retrofit opportunity inventory; evaluate
and rank

"Cooperate with private land owners to encourage
site specific retrofitting"; includes pilot projects and

D.9 Public outreach
Agency Obtain IGP coverage for public facilities where
Activities appropriate

Develop procedures to assess impact of flood mgt
projects on water quality of receiving waters;
evaluate to determine if retrofitting is feasible

Evaluate existing structural flood control facilities to
determine if retrofitting facility to provide
additional pollutant removal is feasible

Implement source control BMPs at Permittee
owned facilities/activities

Require city-hired contractors to implement source
control BMPs

Prevent vehicle/equipment washing discharges to
the MS4, including fire fighting and emergency
response vehicles

Ensure new/redeveloped/replaced wash facilities
are plumbed to the sanitary sewer or self
contained.

Equip wash areas with a clarifier, pre-treatment
device, or be connected to sewer

Upper LA River EWMP 5A.4 Draft June 2015




Appendix 5.A e Comparison of 2001 Permit MCMs to 2012 Permit MCMs

MCM

2012 Permit Requirement

Implement IPM program

2001 Permit Requirement

Ordinances, policies, and procedures reflect IPM
techniques and include commitments and
schedules to reduce the use of pesticides that cause
impairments

Annually update in inventory of pesticides used by
agency; quantify pesticides used by staff and
contractors; demonstrate IPM alternatives to
reduce pesticide use

Use SOPs for pesticide application

Store pesticides/herbicides/fertilizers indoors and
apply only in accordance with label directions

Ensure no application of pesticides or fertilizers
when two or more days with a 50% chance of rain is
predicted by NOAA; within 48 hrs of 1/2 inch of
rain; or when water is flowing off the site

Ensure staff applying pesticides are certified or
working under supervision of a certified applicator
in the appropriate category

Update catch basin map add GPS locations and
update priority

Inspect/Clean catch basin in areas not subject to
Trash TMDL- Priority A: 3x during wet season, 1x
during dry 1x; Priority B: 1x during wet 1x and 1x
during dry; Priority C: 1x per yr. Maintain records.

Designate Catch Basins as priority A, B, or C

Required trash management at public events

Ensure that Catch Basins (CBs) are cleaned
appropriately

Place and maintain trash receptacles/capture
devices at newly identified high trash generating
areas

Place temporary screens on CBs prior to special
events or cleanout immediately afterwards

Place and maintain trash receptacles at all transit
stops with shelters

Designate curbed streets as priority A, B, or C based
on liter accumulation

Label storm drains

(Required under PIPP in 2001)

Inspect labels prior to each wet season

Inspect the legibility of CB stencils and re-label
within 180 days if necessary

Record and relabel illegible labels within 180 days
of inspection

Post signs at access points to water bodies (open
channels, creeks; lakes)

In areas not subject to the Trash TMDL, install trash
excluders on catch basins or outfalls in areas
defined as Priority A, or implement substantially
equivalent BMPs

Inspect and Remove trash and debris from open
channels and other drainage structures 1x/yr
before rainy season.

Visually monitor and clean all open channels
annually for debris

Eliminate discharge of contaminants during MS4
maintenance

Implement controls to limit infiltration of seepage
from sanitary sewers to the storm drains

Implement a sewer overflow prevention and
response program

Implement routine preventative maintenance for
both systems, survey sanitary sewer and MS4. May
use SSO General WDR to fulfill this requirement.

Upper LA River EWMP 5.A5
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Appendix 5.A e Comparison of 2001 Permit MCMs to 2012 Permit MCMs

MCM 2012 Permit Requirement 2001 Permit Requirement
Implement inspection and maintenance program
for Permittee owned BMPs
Manage residual water in treatment control BMPs
removed during maintenance
Street sweeping - Priority A: 2x/mo; B: 1x/mo; C: as
needed, not less than 1x/yr
Implement road construction maintenance BMPs
(e.g., restrict paving activity to exclude periods of
rain)
Inspect and/or clean Permittee owned parking lots Inspect and, if needed, clean Permittee owned
2x/mo parking lots twice per month, but at least once
Train employees and contractors on stormwater Train targeted employees in permit requirements
requirements for Public Agency Activities
Train employees and contractors on pesticide use
Recover saw cutting waste and dispose it offsite
Conduct a dry weather diversion study and create a
priority list of drains for diversion
Develop an Implementation Program which
Continue IC/ID program specifies how revisions of the IC/ID SQMP are
implemented
Create a database for permitted storm drain
connections and map IC/ID
Field screen the storm drain system for illicit
connections in open channels
Field screen the storm drain system for illicit
connections in underground storm drains in priority
areas
Field screen the storm drain system for illicit
connections in underground s/d larger than 36 inch
diameter
Review all permitted connections to the storm drain
system for compliance
D.10 lllicit - A S
. Written procedures for conducting investigations
Connections | gnd eliminations
a'_‘d Ilicit Initiate investigation within 72 hours from Respond to illicit discharges within one business day
Discharges becoming aware of the discharge of discovery
Elimination

Investigate illicit discharges as soon as practicable

Implement solutions to eliminate discharge;
conduct follow-up investigation to verify
elimination; follow Progressive Enforcement Plan
(see D.2)

When discharge originates upstream of jurisdiction,
notify the upstream jurisdiction and Regional Board
within 30 days

Initiate investigation within 21 days for illicit
connection

Investigate illicit connections 21 days after
discovery

Permit or document illicit connection that only
discharge stormwater or allowed non-stormwater

Eliminate illicit connection within 180 days of
investigation

Terminate illicit connections 180 days after
confirmation

Facilitate public reporting via hotline

Upper LA River EWMP
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Appendix 5.A e Comparison of 2001 Permit MCMs to 2012 Permit MCMs

MCM ‘ 2012 Permit Requirement ‘ 2001 Permit Requirement

Signage adjacent to open channels provide info re:
public reporting

Document calls and actions associated with hotline

Implement procedures on responding to
complaints; evaluate and update procedures

Implement a spill response plan

Train targeted employees in the permit

Train staff and contractors on ID/IC requirements for IC/ID

Create a list of positions and contractors that
require ID/IC training

Perform IC/ID Trend Analysis

Upper LA River EWMP 5A.7 Draft June 2015








































































































































































































































































































































































































































Trim Vegetation

Vegetation should be maintained in the
same manner as surrounding vegetation
and trimmed as needed. No fertilizer shall
be used on the plants. Irrigation

per the recommendation of the
manufacturer and or landscape

architect. Different types of vegetation
requires different amounts of

irrigation.

www.modularwetlands.com
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WETLANDS

Inspection Form

Modular Wetland System, Inc.
P. 760.433-7640
F. 760-433-3176

E. Info@modularwetlands.com

www.modularwetlands.com



Big CLEAN

0

Inspection Report rﬁ'

ENVIRONMENTAL SERVICES, INC Mod u Iar Wetlands System M OE-FLL}_\INbg

Project Name

For Office Use Only

Project Address
(city) (Zip Code) (Reviewed By)
Owner / Management Company
(Date)
Office personnel to complete section to
Contact Phone ( ) - the left.
Inspector Name Date / / Time AM / PM
Type of Inspection  [] Routine [ Follow Up [0 complaint [0 storm Storm Event in Last 72-hours? [] No [ Yes
Weather Condition Additional Notes
Inspection Checklist
Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):
Structural Integrity: Yes No Comments
Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting
pressure?
Does the MWS unit show signs of structural deterioration (cracks in the wall, damage to frame)?
Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?
Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging th¢
unit?
Is there standing water in inappropriate areas after a dry period?
Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?
Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter? If yes Depth:
specify which one in the comments section. Note depth of accumulation in in pre-treatment chamber.
Chamber:

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber? Note issues in comments section.

Other Inspection Items:

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Is there a septic or foul odor coming from inside the system?

Waste: Yes No Recommended Maintenance
Sediment / Silt/ Clay No Cleaning Needed

Trash / Bags / Bottles Schedule Maintenance as Planned

Green Waste / Leaves / Foliage Needs Immediate Maintenance

Additional Notes:

Plant Information

Damage to Plants

Plant Replacement

Plant Trimming

2972 San Luis Rey Road, Oceanside, CA 92058 P (760) 433-7640

F (760) 433-3176




WETLANDS

Maintenance Report

Modular Wetland System, Inc.
P. 760.433-7640

F. 760-433-3176
E. Info@modularwetlands.com

www.modularwetlands.com



Big CLEAN

Cleaning and Maintenance Report

ENVIRONMENTAL SERVICES, INC. MOd u | ar Wetl an d S System e DE-ﬁ_jS\LNbg
Project Name For Office Use Only
Project Address
(city) (Zip Code) (Reviewed By)
Owner / Management Company
(Date)
Office personnel to complete section to
Contact Phone ( ) - the left.
Inspector Name Date / Time AM / PM
Type of Inspection  [] Routine [ Follow Up [J complaint [ storm Storm Event in Last 72-hours? [ ] No [ Yes
Weather Condition Additional Notes
Condition of Media Operational Per
Site GPS Coordinates Manufacturer / Trash Foliage Sediment Total Debris 25/50/75/100 Manufactures'
Map # of Insert Description / Sizing Accumulation | Accumulation | Accumulation | Accumulation | (will be changed Specifications
@ 75%) (If not, why?)
Lat: MWS
Catch Basins
Long:
MWS
Sedimentation
Basin
Media Filter
Condition
Plant Condition
Drain Down Media
Condition
Discharge Chamber
Condition
Drain Down Pipe
Condition
Inlet and Outlet
Pipe Condition
Comments.

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176




SITE SPECIFIC DATA*

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

PERFORMANCE DATA

TREATMENT FLOW (CFS) 0.051

TREATMENT HGL (FT)

BYPASS FLOW RATE (CFS) DEPENDANT ON

PIPE SIZE
PROJECT PARAMETERS
PIPE DATA LE | MATERWAL | DUMETER
INLET PIPE 1 PVC 8"
OUTLET PIPE ~4.13 PVC 8"
RIM ELEVATION 0.0
SURFACE LOADING REQUIREMENT PARKWAY
coue 4 |PPETREATMENT | BIOFILTRATION |DISCHARGE
COVER 22°X40"  |OPEN PLANTER|  N/A
WETLANDMEDIA VOLUME (CY) 24
MEDIA DELIVERED 78D
ORIFICE SIZE (DIA) 78D
MAX PICK WEIGHT (LBS) 78D
NOTES:

*PER ENGINEER OF RECORD

INSTALLATION NOTES

1.

CONTRACTOR TO PROVIDE ALL [ABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURERS CONTRACT.

MANUFACTURER RECOMMENDS A MINIMUM 6°LEVEL ROCK BASE UNLESS
SPECIFIED BY THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE
10 VERIFY PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS.
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.

CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES.

ALL GAPS AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A
NON—-SHRINK GROUT PER MANUFACTURERS STANDARD CONNECTION
DETAIL AND SHALL MEET OR EXCEED REGIONAL PIPE CONNECTION
STANDARDS.

CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.

GENERAL NOTES

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT T0
CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT MANUFACTURER.

BIOFILTRATION
MEDIA

OUTLET PIPE

6” 'k

PLAN VIEW

6

PLANT GROWTH SUBSTRATE

/7 VEGETATION

TOP OF
/ WEIR

T
N ¥ S
: 5
2 NE¥
== |
% N % f
y cmper >\ 1
SORPTIVE SEPARATION BioMediaGREEN
BAFFLE CARTRIDGE
MEDIA FILTER
ELEVATION VIEW

SIZE AND LOCATION MAY VARY

ACCESS HATCH
FPARKWAY LOADING

\L INLET PIPE

<o  SIZE AND LOCATION MAY VARY

¢/l

—] 8"

LEFT END VIEW
BIOFILTRATION CHAMBER

WEIR WALL

] e
%9 FLOW CONTROLY
¥ RISER
g1
| f
2'-8" 1’-0"
4-0"
5-0"
RIGHT END VIEW

PRETREATMENT/DISCHARGE CHAMBER

MWS UNIT DESIGN DATA

THE PRODUCT DESCRIBED MAY BE
PROTECTED BY ONE OR MORE OF
THE FOLLOWING US PATENTS:
7,425,267; 7,470,362, 7,674,378;
8,303,816, RELATED FOREIGN
PATENTS OR OTHER PATENTS PENDING

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE

PROPERTY OF MODULAR WETLANDS SYSTEMS. ANY

REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF MODULAR WETLANDS SYSTEMS IS PROHIBITED.

M ODUTL AR

TREATMENT CAPACITY (CFS) 0.052
OPERATING HEAD (FT) 3.4
PRETREATMENT LOADING RATE (GPM/SF) 1.8
WETLAND LOADING RATE (GPM/SF) 1.0
MWS-L-4-4-V
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL



MWS Linear 2.0 Flow Based Sizing Calculations -
State of California

B Treatment Capacity for Flow Based Design
IFiSIEl (B @ [MIaet Wetland Perimiter | *Wetland Chamber Max | Wetland Surface **ELOW DESIGN**
WIoaIel (TR0 UG [ S (ft) HGL Height (ft) Area (sq ft)
INVERT OUT g 4

GPM CFS
MWS-L-4-4 4.13' 6.7 3.40 22.78 23.46 0.052
MWS-L-4-6 413 9.4 3.40 31.96 32.92 0.073
MWS-L-4-8 413 148 3.40 50.32 51.83 0.115
MWS-L-4-13 413 18.4 3.40 62.56 64.44 0.144
MWS-L-4-15 4.13' 22.4 3.40 76.16 78.44 0.175
MWS-L-4-17 413 26.4 3.40 89.76 92.45 0.206
MWS-L-4-19 413 30.4 3.40 103.36 106.46 0.237
MWS-L-4-21 413 34.4 3.40 116.96 120.47 0.268
MWS-L-8-12 4.13' 44.4 3.40 150.96 155.49 0.346
MWS-L-8-16 4.13 59.2 3.40 201.28 207.32 0.462

Shallow or Deeper Units ** Not the physical height of Based on loading rate of
Available. Change in Height the unit but the max HGL in 100 in/hr or 1.03 gpm/sq ft
Will Affect Treatment Capacity the system at peak treatment
flow rate
=
WETLANDS
Modular Wetland Systems, Inc. Copyright 2013 www.modularwetlands.com

info@modularwetlands.com

P: 760-433-7640 2972 San Luis Rey Rd, Oceanside CA 92058




TAPE PERFORMANCE SUMMARY
MWS-LINEAR 2.0

Application: Stand Alone Stormwater Treatment Best Management Practice
Type of Treatment: High Flow Rate Media Filtration and Biofiltration (dual-stage)

DESCRIPTION

Modular Wetland System Linear 2.0 (MWS-L 2.0) is an advanced dual-stage high flow rate media and biofiltration system for the treatment
of urban stormwater runoff. Superior pollutant removal efficiencies are achieved by treating runoff through a pre-treatment chamber
containing a screening device for trash and larger debris, a separation chamber for larger TSS and a series of media filter cartridges
for removal of fine TSS and other particulate pollutants. Pre-treated runoff is transferred to the biofiltration chamber which contains an
engineered ion exchange media designed to support an abundant plant and microbe community that captures, absorbs, transforms and
uptakes pollutants through an array of physical, chemical, and biological mechanisms.

MWS-L 2.0 is a self-contained treatment train that is supplied to the job site completely assembled and ready for use. Once installed,
stormwater runoff drains directly from impervious surfaces through an built-in curb inlet, drop in, or via pipe from upstream inlets or
downspouts. Treated runoff is discharged from the system through an orifice control riser to assure the proper amount of flow is treated.
The treated water leaving the system is connected to the storm drain system, infiltration basins, or to be re-used on site for irrigation or
other uses.

TAPE PERFORMANCE

Modular Wetland System Linear 2.0 (MWS-L 2.0)
completed its TAPE field testing in the spring of
2013. The Washington DOE has approved the
system under the TAPE protocol. The MWS-
Linear has met the performance benchmarks for
the three major pollutant categories as defined by
TAPE: Basic Treatment (TSS), Phosphorus and
Enhanced (dissolved zinc and copper). It is the
first system tested under the protocol to meet the
benchmarks for all three categories.

PRE-TREATMENT
CHAMBER

PRE-TREATMENT
CARTRIDGE

DISCHARGE CHAMBER

Pollutant Avg.Infuent | Avg.Effuent | Removal Notes
Total Suspended Solids 75.0 15.7 85% Summary of all data meeting TAPE parameters pertaining to this poliutant. Mean of 8 microns.
Total Phosphorus 0.227 0.074 64% Summary of all data meeting TAPE parameters pertaining to this pollutant.
Ortho Phosphorus 0.093 0.031 67% Summary of all data meeting TAPE parameters for total phosphorus.
Nifrogen 1.40 0.77 45% Utilizing the Kjeldahl method (Total Kjeldahl nitrogen). Summary of all data during testing.
Dissolved Zinc 0.062 0.024 66% Summary of all data meeting TAPE parameters pertaining to this pollutant.
Dissolved Copper 0.0086 0.0059 38% summary of all data meeting TAPE parameters pertaining to this pollutant.
Total Zinc 0.120 0.038 69% Summary of all data during testing.
Total Copper 0.017 0.009 50% summary of all data during testing.
Motor Oil 24157 1.133 95% Summary of all data during festing.
NOTES:
1. The MWS-Linear was proven effective at infiltration rates of up to 121 in/hr.
2. A minimum of 10 aliquots were collected for each event.
3. Sampling was targeted to capture at least 75 percent of the hydrograph.
B
Modular Wetland System, Inc. M o D U L AR www.modularwetlands.com
2972 San Luis Rey Rd WETL AN DS P 760-433-7640

Oceanside, CA 92058 F 760-433-3179

Nature & Technology Working Together In Perfect Harmony™



April 2014

GENERAL USE LEVEL DESIGNATION FOR BASIC, ENHANCED, AND

PHOSPHORUS TREATMENT

For the

MWS-Linear Modular Wetland

Ecology’s Decision:

Based on Modular Wetland Systems, Inc. application submissions, including the Technical
Evaluation Report, dated April 1, 2014, Ecology hereby issues the following use level
designation:

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Basic treatment

1.

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Phosphorus treatment

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Enhanced treatment

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

Ecology approves monitoring for the MWS - Linear Modular Wetland Stormwater
Treatment System units for Basic, Phosphorus, and Enhanced treatment at the hydraulic












e Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339
mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7)
averaged 85 percent. For influent concentrations in the range of 20-100 mg/L (n=18),
the upper 95 percent confidence interval about the mean effluent concentration was
12.8 mg/L.

e Total phosphorus removal for 17 events with influent TP concentrations in the range of
0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent
confidence limit (LCL95) of the mean total phosphorus reduction was 58 percent.

e The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for
dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=11).
The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for
dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14)
at flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented
the data set, showing dissolved copper removal at the design flow rate of 41 gpm (93
percent reduction in influent dissolved copper of 0.757 mg/L).

Issues to be addressed by the Company:

1. Modular Wetland Systems, Inc. should collect maintenance and inspection data for the
first year on all installations in the Northwest in order to assess standard maintenance
requirements for various land uses in the region. Modular Wetland Systems, Inc. should
use these data to establish required maintenance cycles.

2. Modular Wetland Systems, Inc. should collect pre-treatment chamber sediment depth
data for the first year of operation for all installations in the Northwest. Modular
Wetland Systems, Inc. will use these data to create a correlation between sediment depth
and pre-filter clogging.

Technology Description:
Download at http://www.modularwetlands.com/

Contact Information:

Applicant: Greg Kent
Modular Wetland Systems, Inc.
P.O. Box 869
Oceanside, CA 92054
gkent@biocleanenvironmental.net

Applicant website: http://www.modularwetlands.com/

Ecology web link: http://www.ecy.wa.gov/programs/wa/stormwater/newtech/index.html

Ecology: Douglas C. Howie, P.E.
Department of Ecology
Water Quality Program
(360) 407-6444
douglas.howie@ecy.wa.gov



http://www.modularwetlands.com/
mailto:gkent@biocleanenvironmental.net
http://www.modularwetlands.com/
http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html
mailto:douglas.howie@ecy.wa.gov




	Appendix 5.A - Comparison of 2001 Permit MCMs to 2012 Permit MCMs

	Appendix 5.B - Concept Report for the Arroyo Seco Urban Runoff Projects and Arroyo Seco Dry Weather Urban Runoff Projects - Conceptual Design Report 
	Concept Report for the Arroyo Seco Urban Runoff Projects

	Arroyo Seco Dry Weather Urban Runoff Projects - Conceptual Design Report


	1 Project Name: 
	2 Project State  City: 
	3 Unit ID if several units are on same project: 
	4 Your Name: 
	5 Your Contact EmailPhone: 
	6 Desired Date to Receive SizingDrawingsPricing: 
	Standard: Off
	Underground: Off
	Parkway: Off
	Indirect Traffic: Off
	Direct Traffice: Off
	Other: Off
	8a If Other Please List Details ie HS25: 
	Piped Flow: Off
	Curb Inlet: Off
	Grate Inlet: Off
	10 Water Quality Flow Rate: 
	10a Water Quality Volume: 
	10b Drainage Area acres  Impervious Coefficient: 
	Yes Bypass: Off
	No Bypass: Yes
	11b Peak Flow Rate if internal bypass desired: 
	12 Finish Grade Elevation FS TC TG: 
	13 Inlet Pipe Invert Elevation if applicable: 
	13a Inlet Pipe DiameterType ie 8  PVC: 
	14 Outlet Pipe Invert Elevation: 
	14a Outlet Pipe DiameterType ie 12  RCP: 
	15 Ground Water Elevation if applicable: 
	16 Corrosive Soil Conditions if applicable: 


