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PROPRIETARY MEDIA FILTERS

BMP Selection

AEcology sets guidance for
which BMPs can be used

A Specific BMPs are required
for specific pollutants

AMost BMPs are
grandfathered in

Table 3.3.1
Treatment Trains for Phosphorus Removal

First Basic Treatment Facility Second Treatment Facility

Biofiltration Swale Basic Sand Filter or Sand Filter Vault

Filter Strip Linear Sand Filter (no presettling needed)

Linear Sand Filter Filter Strip

Basic Wetpond Basic Sand Filter or Sand Filter Vault

Wetvanlt Basic Sand Filter or Sand Filter Vault

Stormwater Treatment Wetland Basic Sand Filter or Sand Filter Vault

Basic Combined Detention and Wetpool | Basic Sand Filter or Sand Filter Vault

Step 1: Identify
Pollutants of Concern
and Perform Off-site
Analysis to Determine
Receiving Waters

Apply Pretreatment
* Presettling Basin

* Any Basic Treatment
_BMP )
* Emerging Tech.

Step 2: Determine if | ¥es

an Oil Control Facility
is Required

Yes

Apply Inl;ln'mion

» Infiltration Basin
» Infiltration Trench
= Bioretention

No

Step 3: Determine if|
Infiltration for
Pollutant Removal is
Practicable

No

Step 4: Determine if| Yes
Phosphorus Control [

is Required

No ‘

Step 5: Determine if
Enhanced Treatment is
Required

Yes

JeTTTTT T » Filter Strip
[‘ ( X + Basic Wetpond
! E *  Wetvault
i i * Treatment Wetlands
! TA.PE—aproved ! « Combined
! devices may also ! Detention/Wetpool
{ be used. See | + Sand Filters
i Ecology TAPE | + Bioretention
Y website. I + Media Filter Drain
M —— s + | Emerging Tech.
“When Control

No

¥
Step 6: Apply a Basic
Treatment Facility
* Biofiltration Swales

not meet both types of treatment requirements. A differ

treatment are required, the Large Wetpond and certain types of emerging technologies will
rent or an additional treatment faciity will be required fo meet Enhanced treatment

Apply Oil
Control Facility
API Separator
CP Separator
Linear Sand Filter

[ Emerging Tech.

Apply Phosphorus
Control Facility
Large Sand Filter
Large Wetpond™®
Media Filter
Two Facility
Treatment Train

[ Emerging Tech.*|

Apply an Enhanced
Treatment Facility
Large Sand Filter
Treatment Wetland
Compost-amended
Vegetated Filter Strip
Two Facility Treatment
Train

Bioretention

Media Filter Drain
Emerging Tech
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PROPRIETARY MEDIA FILTERS
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PROPRIETARY MEDIA FILTERS

BMP Selection
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PROPRIETARY MEDIA FILTERS

BMP Selection

Ecology attempts to verify BMP effectiveness with 2007 permit
required monitoring

Phase I Municipal Stormwater Permit Monitoring: Stormwater Treatment and Hydrologic Management Best Management Practice (BMP)
Evaluation Monitoring (S8.F)
SE.F requires Phase T Municipal stnnmmaten Permittes to measure the effectiveness of stomwater treatment and hydrologic manaqemanl BMPs. Permitteas are required to collect influent and effiuent water quality and flow data from each BMP

in accordance with Ecology’s Guidance for Evaluating Emergng Stormwater Treatment, Tachnology Assessment Protocal-Ecology This monitaring companent also includes  requirement for Phase | Parmittees (with the exception of TAPE Guidance
Ports) to monitor the effactivenass of one flow reduction strateqgy that is in use or planned for installation, This monitoring mcmes (nrvhnunus rainfall and runoff monitoring —

Ecology required Phase 1 Parmittaes to develop Quality Assurance Project Plans (QAPPS). The follawing describes each Phase 1 permittee’s effectiveness study with links to aach QAPP. fatnsal
Monitoring
King County !
: Guidance-Phase

¥ing County is monitoring twa, large sand filters and twa, pre-settliing basins. These stomwater faciiities are lacated at a multi-family development on the East-Lake Sammamish Plateau,

58.F.7; Flow Reduction Strategy

King County is monitoning organsc compost added as a soil amendment in an urban planned housing development (part of the Redmand Ridge project). Amending soil is an attempt to mitigate the traditional clearing and grading of land for building e
that leaves little organic soil in place after construction has been complated. The study hypothesis is that adding organic Compost 10 native sois will absorb more stormwater than un-composted soil and enhance the grawth of the planted el 0l
landscape that wil additionally prevent more runoff. Flow will be monitored from a basin with compost-amended soils and from a basin in & similar development without compost-amended soils (control). The pared data will be compared to Phase I Permit
detarmine differences between the basins,
E Phase I 58.00
Monitoring
Snohomish County
Phase I S8.E
Sniohomish County is monitoring four modified wet ponds to determing which design is most effective st removing pollutants from stormwater, These wet ponds are lacated northeast of Mill Creek, southesst of Mil Creek and two pands located Menitoring

south of Everett,

56.F.7 Flow Reduction Strateg:
For flow raduction, the County s manitoring a modified drainage structure in a subdivision southeast of Mil Creek to determine if a reduction of stormwater walume is occurring from retrafits designed to encourage infiltration.

homish County's QAPS for S8.F and SAF

rk County

Clark County is monitoring two trestment wetlands located in the City of Vancouver, WA and a two-facility treatment train located near the Klingline Bridge over Salmon Creek on Highway 99, The first trestment facility is 2 bio-filtration swale
followed by a StormFilten® media filter vault system equipped with 28 media filter cartndges with zealite-periita-granular actvated carbon filtration media,

jark County’s QAPP for SE.E

58.F.7 Flow Reduction Strategy
The Caunty is slso menitring the flow reduction capability of permesble pavers =5 = low impact development (LID) practice at the Vancouver Toyata car deslership

Clark County's QPP for S8.F
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PROPRIETARY MEDIA FILTERS

BMP TestingTAPE

Emerging Technology

ATesting program first establisht
in 2002

AMost recent revision in 2011,
next due this year

AMost rigorous and active testin
protocol in the nation

DEPARTMENT OF

@t ECOLOGY

State of Washington

Technical Guidance Manual for
Evaluating Emerging
Stormwater Treatment
Technologies

Technology Assessment Protocol -
Ecology (TAPE)

August 2011 revision of Publication no. 02-10-037
Publication no. 11-10-061
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PROPRIETARY MEDIA FILTERS
DEPARTMENT OF

BMP TestingTAPE

Jurisdictions that recognize TAPE === «wciviinir

1. Washington

2. Oregon

3. New York eataning o "
. - Stormwater Treatment

4. Vll‘glnla Technologies

5. New Hampshire Eealogy Eaphy - ment Protocel =

6. Rhode Island

7. Many smaller jurisdictions

August 2011 revision of Publication no. 02-10-037
Publication no. 11-10-061

Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

BMP TestingTAPE

DEPARTMENT OF

@t ECOLOGY

Certifications ==t
AGeneral Use GULD
- use at will
A Conditional Use CULD Technical Guidance Manual for

Evaluating Emerging
Stormwater Treatment

= InSta” Up tO 10, monitOI‘ Technologies
APilot Useg PULD Eoology (APE
-install up to 5, monitor all

August 2011 revision of Publication no. 02-10-037
Publication no. 11-10-061

Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

BMP TestingTAPE

DEPARTMENT OF

wndl ECOLOGY

State of Washington

Technical Guidance Manual for
Evaluating Emerging
Stormwater Treatment
Technologies

Table 2. Basic, dissolved metals, phosphorus, and oil treatment and pretreatment performance
goals and required water quality parameters for TAPE monitoring.
Performance Required Water Quality
Goal Influent Range Criteria Parameters
Basic 20-100 mgi/L TSS Effluent goal = 20 mg/L TS5 * TS5
Treatment 100-200 maiL TS5 = 80% TS5 removal °
=200 mg/L TSS = B0% TSS removal ©
Dissolved Must meet basic treatment goal TS5, hardness, total and
Metalz Dissolved copper and better than basic treatment dizsclved Cu and Zn
Treatment 0.005 - 0.02 mg/L currently defined as > 30%
dissolved copper removal >
Must meet basic treatment goal
Dissolved zinc and better than basic treatment
0.02 - 0.3 mgiL currently defined as = 60%
dissolved zinc removal ™
Phosph Total phosph (TP} | Must meet basic treatment goal TS5, TP, orthephosphate
Treatment 0.1 to 0.5 mgiL and exhibit = 50% TP removal
Qil Treatment | Total petroleum 1) No engoing or recurring NWTPH-Dx, visible sheen
hydrocarbons (TPH) visible sheen in effluent
=10 mgiL ® 2) Daily average effluent TPH
concentration = 10 mgJL **
3) Maximum effluent TPH
concentration of 15 mg/L ** for a
discrete (grab) sample
Pretreatment’ | S0-100 mg/L TSS Effluent goal = 50 mg/L TS5 * TSS
= 100 mg/L TSS = 50% TS5 removal ®

Technology Assessment Protocol -
Ecology (TAPE)

August 2011 revision of Publication no. 02-10-037
Publication no. 11-10-061
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PROPRIETARY MEDIA FILTERS

BMP TestingTAPE

What Does TAPE Monitoring Loa
Like? |

Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

BMP TestingTAPE

A Continuous Flow Monitoring

ACollect flomwveighted
composite samples

Statewide LID Training Program BIORETENTION MEDIA
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P RO P R I ETA RY M E D | A Fl LT E R S Table 5. Storm event guidelines for TAPE monitoring.

.
B M P I t n I A P I Parameter Definition Guideline *
e S I g Minimum storm depth Total rainfall amount during the storm event | 0.15 inches

Storm start (antecedent Defines the storm event's beginning as B hours minimum with less
H - - dry-period) designated by minimum time interval than 0.04 inches of rain
Rigorous Acceptance Criteria o st e
Storm end (post storm dry Defines the storm event's end as 6 hours minimum with less
period) designated by minimum time interval than 0.04 inches of rain
without significant rainfall
Minimum storm duration Shortest acceptable rainfall duration 1 hour
Average storm intensity Total rainfall amount divided by total rainfall | Range of rainfall
duration (e.g., inches per hour) intensities °

* Provide justification in the Technical Evaluation Report (TER) for storm event data that does not meet the storm event guidelines,
butis included in the data analysis.

* To assess performance on an annual average basis and performance at the system’s peak design rate, proponents should
collect samples over a range of rainfall intensities.

Table 6. Sample collection requirements for automated, flow-proportional compaosite sampling.
Parameter Definition Requirement
Minimum aliguot number The number of equal-volume 10 aliquots *

samples collected during a storm
event that are combined to create a
composite sample

Storm event coverage The percentage of the total storm For storm events lasting less than
volume that the collected aliquots 24 hours, samples shall be
represent collected for at least 75% of the

storm event hydrograph (by
volume).

For storm events lasting longer
than 24 hours, samples shall be
collected for at least 75% of the
hydrograph (by volume) of the
first 24 hours of the storm

Maximum sampling duration | Time in hours between the collection | 36 hours
of the first and last aliquots

Minimum number of samples | Number of storm events with 12 samples °
successfully collected flow-
proportional composite samples that
meet the influent concentration
ranges and the storm event

* Ecology may accept as few as 7 aliquots. Proponents must inciude rationale in the TER why less than 10 aliquots were collectzd,
but the sample accepted.

* Paired influent and effluent data from more than one site can b= combined [pocled) to mest the minimum number of samples.
Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS
BMP TestingTAPE
M Storm volume = 1300 cf
)
ood?"‘c’\ \\ Pacing = 100 cf
© N\, Samples = 13
Q \j\'\ Coverage = 100 %
LR O S N t
Time  —
\ Storm volume = 1300 cf
Pacing = 200 cf
Samples = 6
Q Coverage =100 %
L N O A *
Time
Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDI/_A\ FILTERS
Storm volume = 1300 cf
Pacing = 20 cf
Samples = 3@ax. that autosampler can hold
Coverage = 46%
Q
R
o e
3
2.8
2.6
2.4
2.2
= 2
= 1.8
;g_ 1.6
A\ o 1.4
(656\0 % (l)z
egeg axe B o &
Ve o i ——
\0 0 - - - - - - - -
0 10000 20000 30000 40000 50000 60000 70000 80000 90000 10000
Influent volume (cf)
Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS
BMP TestingTAPE
Basic Treatment
A 80% removal of TSS (influent = 1©®@00mg/L)
A 20 mg/L TSS effluent goal (influent <h@gyL)

Enhanced Treatment
A Influent dissolved copper range = 0.263.02mg/L
A Influent dissolved zinc range = 0t6D.3mg/L
A Significantly higher removal rates than basic treatment

Oil Treatment
A No ongoing or recurring visible sheen
A Daily average TPH <d1@/L
A Maximum TPH discrete (grab) sample mmb3L

Statewide LID Training Program BIORETENTION MEDIA

DEPARTMENT O
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PROPRIETARY MEDIA FILTERS

BMP TestingTAPE
MurphyQ [+ 6 FyR CASER
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PROPRIETARY MEDIA FILTERS

BMP TestingTAPE

Labor andiech Intensive
A$15,000 equipment
A$200,000 total cost

Statewide LID Training Program
._n DEPARTMENT OF
o ECOLOGY

tate of Washington

BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

BMP Selection
TAPE Testing of Three Proprietary Media Filters

Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

BMP Selection
TAPE Testing of Three Proprietary Media Filters

Filterra
Statewide LID Training Program BIORETENTION MEDIA
_n DEPARTMENT OF
WL ECOL oG ADVANCED LID DESIGN 27
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PROPRIETARY MEDIA FILTERS
Filterra- Tacoma
Alnlet
AConcrete container o)
ASurface storage St . fll_tEEa
AMulch layer Aty
AFilter media
AVegetation
AUnderdrain ‘
ABypass = [
Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma

ANovember 2006

AConditional ShofTerm Use
Level Designation (CULD) for
basic and phosphorus treatmen

APilot Use Level Designation

(PULD) for enhanced and oil
treatment

AMonitoring design
developed based on the
Technology Assessment
Protocolg Ecology
(TAPE) (Ecology 2008)

Statewide LID Training Program
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State of Washington
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma

TwoFilterratest systems installed at the Port of
Tacoma (POT) in Tacoma, WA

Hydrologic and water quality monitoring from May
2008 through May 2009

27 storm events sampled
A 29grab samples
A 35composite samples

Commencement Bay

q‘% “"‘\;i;\ g ¢ v 4 ‘ \”9, Q
Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma

ISCO 674 tipping
bucket rain gauge
outlet sample line
and bubbler line 4230 Bubbler Flow Meter
Y (bypass sampler)
4

E;ET'
[

dicio

Filterra®unit

i
Il outlet sampler  inlet sampler
| P a O % O inlet bubbler line
sampler enclosure i ‘“4— — inlet
| P bypass bubbler line -f-""“ ||‘ sample line
i
|
II
I Vi L) \
I 5 =
== 60° large —— ~«—BYPASS ~«— FLOW
—c—| trapezoidal flume
g . 80° large
T ] trapezoidal flume
‘ ]
overflow drain ﬁ
| I —| | E—
Effluent Station Bypass Station Influent Station
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma

ZZNON S
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma

Basic Treatment (TSS) Results

Test Storm | Influent TSS | Effluent TSS | TSS Removal
System Events (mg/L) (mg/L) Efficiency (%)

POT1 11 —-40 1.7-7.8 65-90
POT2 13 0.83-8.0 0.5U-5.0 -79 - 91
Meets TAPE 10 20 -40 20-7.38 79-90

(median = 28) (median =4.2) (median = 86)

StateW|de LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma

Irreducible = 2810 mg/L using conventional
stormwatertreatment technologies{chueler1996)

Based on the POT data, influent TSS concentration
as low as 5.0 mg/L resulted in TSS removal
efficiencies that met or exceeded the 80% goal

Effluent concentrations were consistently reduced
to less than 8.0 mg/L regardless of influent
concentration

Statewide LID Training Program BIORETENTION MEDIA
=g ECoLOGY 30
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma

Enhanced Treatment Results (Diss. Copper)

Test System Influent Effluent Dissolved Cu
Dissolved Cu Dissolved Cu Removal
(mg/L) (mglL) Efficiency (%)
POT1 0.0029 - 0.017 0.0015-0.10 24 - 74
POT2 1 0.001 U-0.0056 0.001 U-0.0033 27 — 62
Meets TAPE 23 0.0029 - 0.017 0.0015 - 0.0099 24 - 74

(median = 0.0056) (median =0.0033) (median = 44)

Statewme LID Training Program

ECOLOGY*

of Washingtos

BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS
Filterra- Tacoma
Enhanced Treatment Resu Its (DISS Copper)
BMP Type Cu Removal (%) Companson
Filterra
Biofilter — Grass Strip 151 20 Filterra > Basic
Biofilter — Grass Swale 86 7 Filterra > Basic
Filter — Peat Mixed with Sand 9 1l Filterra > Basic
Filter — Sand 78 14 Filterra > Basic
Wet Pond 56 33 Filterra > Basic
Wet Vault 29 19 Filterra > Basic
Ecology Embankment 10 39.2 Filterra > EE
Statewide LID Training Program BIORETENTION MEDIA
adeh.and ADVANCED LID DESIGN 37
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma
General Use Level Designation

AGULD for basic, enhanced, and oil treatment received
in December 2009

AMay be installed anywhere in the state of Washington
0oadzo2sSOu 02 902f2z23deQa 02

ACULD extended for phosphorus monitoring until
December 2011

Statewide LID Training Program BIORETENTION MEDIA
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e ECOLOCY 33
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PROPRIETARY MEDIA FILTERS

Filterra- Bellingham
The Search fd?hosTreatment

KNAACK

Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

Filterra- Tacoma

Filterra test system installed at Hayward Dr.,
Bellingham, WA

Hydrologic and water quality monitoring from Jan
2013 through July 2013 ,

22 storm events sampled

Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

Filterra- Bellingham

Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

Filterra- Bellingham

Statewide LID Training Program BIORETENTION MEDIA
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G

Existing
concrete
curb

PROPRIETARY MEDIA FILTERS

Filterra- Bellingham

Effluent station
FB-OUT

Filterra® system
6.5 x4

Outlet samle fine
Bypass bubbier line

I

Flow

Infiuent
station
FB-IN

L LIJ
[ 2> Bypass (H-fume)

Bypass station
FB-BF

Hayward Drive

Existing Install orange
cafch basin construction bamrel
for traffic safety

DEPARTMENT OF

el ECOLOGY

State of Washington
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PR_OPRIETARY MEDIA FlLTERS
Filterra- Bellingham
P 00 :
Aonly 3 1 — U3 7_0___3_____0 o ) o
samples ’ e
- - target remova o
with influent _ * i . |
> 100 T |
e &
ANC LCL95 £ ©
TSS Removak
A85% mean §° 2
removal 5 3
, e g
AUCL95 i
effluent =
5.2 mg/L % 20 a0 60 80 100 120 140 160
Average Treated Flow Rate (inches/hour)
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PR_OPRIETARY MEDIA FILTERS
Filterra- Bellingham
. 100
A66% LCL95 .
TP Removal g e T e
. 80+ _’F____,,_——#""_
A73% mean. A —T
> N o
re m Oval ‘:“ ——" — Lower 95% confidence of mean % re:wval
g 60} .
®
o ]  TAPE target removal
S o
3
o 40
o u]
= &
° g
a
20 | 2
“e_Project data g
e City of Belligham data v
0 L L L L L
0 20 40 60 a0 100 120 140 160
Average Treated Flow Rate (inches/hour)
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PROPRIETARY MEDIA FILTERS

FilterraSummary

AcCertified for Basic, Phosphorus, Enhanced, and
Oil treatment

A3 monitoring installations
AMaintenance is simple

ADual structure design can be difficult for
engineers

AMulch is an effectiverefilter and bioturbation
keeping infiltration rate high. A living filter!

Statewide LID Training Program BIORETENTION MEDIA
Wl ECDLOGY
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PROPRIETARY MEDIA FILTERS

Modular Wetland System

MWSLinear

Statewide LID Training Program BIORETENTION MEDIA
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PROPRIETARY MEDIA FILTERS

Modular Wetland System

Statewide LID Training Program BIORETENTION MEDIA
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