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1. Introduction

The AbTechUltra-UrbarP Filter (UUF) is amanufacturedreatment device (MTD) designeohd
producedby AbTech Industries Its intended use is toaptue pollutants like trash, sediments
hydrocarbonsand sedimentbound pollutantsand preventthem from entering thestorm drain
infrastructure.To asses$otal Suspended Solids (TSS) removal efficiency of the \#J&ll-scale
commercially availablenodel(DI 1616\-304-150M) was testect AbTecld ERboratorylocated in
Phoenix, Arizona

The test procedures ustmdevelopa Quality Assuranc®roject PlaiQAPP) werebased on those
approvedby the New Jersey Department of Environmental Protection (NJRERgstablished a
process for verifying and certifying MTDSAs part of ths process,hereis currentlya laboratory
test procedure for assessing Total Suspended Solids (TSS) aafiltretion devices.The NJDEP
utilizesthe New Jersey Corporation for Advanced Technology (NJG@&phovideacomprehensive
evaluation othetechnologyspecific performance claimelative tothe test protool.

Except for the particle sizaistribution(PSD) of the test sandll the requirements of the NJDEP

testing protocol A New Jer sey Department of Environment
Assess Tot al Suspended Solids Removal ddieg a Fi
January 25, 2018NJDEP 2013h)weremet The QAPP or test plan was submitted and approved

by NJCAT prior to testing.The particle sizelistributionused for this performance assessment was
coarser thamhat isspecifiedin the NJDEP test protocdiutit is considered suitabldepending on

the water quality objectived~or this reason the performance testresults have beenverified by

NJCAT but do not meet the NJDEP certification requirements

This performanceassessmerand verificationincludes quantifyingthe TSS removal efficiengyhe
total mass of sediment captuetdresultingchanges in heddssthrough the MTDwhile operating
ata constant flow rateAdditionally, higher flow rate estswereconducted t@uantifythe effluent
concentrationghat were usedas a measure f t h e abifity tb teainm pdesiously captured
sedimentalso referred to as scoarr washout.

All tests were witnessed by andependent observer, Mike Kimberlain, P.E. of Kimberwgerks
Rancho Santa Fe, CA/r. Kimberlain submittedhis qualificatiorsto NJCAT andwassubsequently
approvedas an independerhird-party observer All analytics were performed bg certified
laboratory IAS LaboratoriegIAS), located in PhoeniRZ.

2. Description of Technology

The UUF is an engineered screening and filtration technology designed specifically for stormwater
source control. Intended for use at the inlets of drainageonks, components are designed to
intercept pollutants from surface runoff flows where they are the most concentrated. There are two
inlet types the filters can be fitted into, but the filter components are identical. The UUflrbp

or DI as shown irFigure 1 wasthetestedMTD. The UUFDI does not require modification of
existing structures and can be customized for any geometry. Standard models are designed with
stainless steel collars or mounting brackets with corrugatgdlegcplastic or stainlessteel bodies.

Each UUF can be specifically designed to target several pollutants of concern and meet a variety of
water quality objectives. To achieve this flexibility, the UUF is supplied with a staisteskscreen
and opional Smart Sponge filtration mediddowever, his performance evaluation is focused on
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screening and removal of settleable sedimeatSmart Sponge or variant of Smart Sponge was
added to the testi UUF.Consequently, Smart Sponge was not evaluated as part asf@ssment
and performance verificatiorA specializedstainlesssteel screen designed to captursediment
larger than 50nicrons is an integral comgnent of the testedUF. This 16-inch squarérain-Inlet
Ultra Urban FilterModel is identified asRUUF DI 1616N-304-150Mo, witht h e dénbtiaga

i N o r maghtof 1&inehes.

Custom sizes can be fabricated to fit mokdt designsandalternative materials for constructiame
availableto satisfysite-specific requirements.

R .

Figure 1 UUF Model DI 1616N-304150M

3. Laboratory Testing

To test theeommercially availabl® UF DI 1616N-304-150M, thefilter wasinstalled into &4-inch

catch basin The filtersystem was evaluateding a pumped flow scheme with known test sediment
addedat a constant rate minimizeinlet concentratiowariability. Test runs wreataconstantlow
rateandeachwasa single batch run. Inlet flowsereconveyed directly into thiestedUUF from

above, simulating the way flow is intended to enter a standard grated inlet catch basin. Treated flows
were sampled to measure an effluent average sediment concentratiameesmahotrecirculated.
Background sampleseretaken prior to adding test sediment to characterize the source water and
account for any influence on efficiency calculations. Water elevations and temperatteesse
monitored and recordetroughout the test periodollowing performance testinthe flow rate was
increased taneasureffluentscourconcentration$o confirm suitability foron-line installation.

3.1 TestSetup

Testingwasconducted in the laboratory test facility at AbTech Industries, located in Phoenix, AZ.
The laboratory test setup is depicteéFigure 2 and consigdof a clean water holding tank, constant
head supply tank, pump with VFD, supply pump, flow meter,feeg auger, streetscape with-24
inch square surface inlet collar,-k&h squaréJUF DI filter and dischargeipe.
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Figure 2 Schematicof Laboratory Test Seup

Testing involved storing water from the City of Phoenix potable water supply in a 2,000 gal.
polyethylene tank thatas used tenaintain a constant water elevation in a 1,000 gal. supply tank.
A 3-inch 7.5HP pump with 10HP variable speed driasused to convey flowsdm the clean water
tank to the constant head supply tank. Water tempesdtuthe constant head supply tankene
measure@nd recordedhanually every minute A submersible water elevation transmité&sused

to control the pump used to fill the consthead supply tank. A secondrih pump vasused to
convey flow from the constant head supply tank throughirel3 schedule 40 PVC inlet pipe that
transitions from pressure flow to gravity flow in a-it2h PVC pipe. Flow w&smeasured with a
Rosemont ragnetic flow metefmag meter)ocated after the supply pump and before the transition
from the 3inch to 12inch piping. Flow measurements were recordedh manually antly the data

logger.

The 12inch inlet pipe vas connecéd to an 8ft long by 2f t  wii
draining towards the inlet collar. A Barracuda volumetric auger femdsuused todeposittest
sedimenbnto the streetscape approximatelyi@ghes upstream of thelF. Gravity flow through
the filter wasdirectly discharged through a soliér&h schedule 40 PVC pipe havitigeinvert set
at the bottom of the basin floor. Key dimensions of the tested UUF and catch basin are shown in

Figure 3.
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Figure 3 Key Dimensionsof Test Apparatus (Elevation View)



3.2 TestSediment

The test sediment used for this stwdys#10 silica sand from AGSCO CorporatioRrior to
testing,twenty 5gallonpails were filled with40to 50 pounds of test sedimegmd delivered to
IAS Laboratories A sample was removed from eachilgnd analyzed foPSD and moisture
contentby IAS personnelwho thenweighedand sealed each gaand returnedhem tothe
independent observeAll pals were stored dhe testing facilityand used as needed for each
test run. No sealswvere openegbrior to a test ruandwithout theindependent observer present
At the end of each test ruany material remaining in the auger was remavatplacedin the
same pa andreturnedo IASfor final weighing The difference imass accounting for moisture
contenf between eaclpre and postest runwas usedto quantify the total dry mass of test
sediment useth each test run.

Theresults of the particle size analysis were averaged and plottédure 4. In general, the

test sediment was larger than 53 microns and less than 300 microns and the dygevage

117um. The average moisture contes®TM Method D4959 of thetwenty sediment samples
was 0.05%.
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Figure 4 Test Sediment Particle Size Distribution

3.3 RemovalEfficiency Testing

Removal Efficiency Testing was conducted based on Section 5 of the NJDEP Laboratory
Protocol for Filtration MTDs. Testing was conducted at a flow rate.2$ cfs (130 gom) and
with a target influent sediment concentration of 200 mg/L.

Five effluentgrabsamplesthree sedimerieed rate samples atttree background samples were
takeneachtestrun, with eachestrun lasting33 minutes in duration, followed by a drain down
period.Background samples were taken with every-ndthbered effluent samp(ést, 3rd and
5th). When the test sediment feed was interrupted for measurement, the next stiunght
was collected followin@4-minute delaywhich wasapprximately the same as thangestrain
down period At the tested flow ratandbased on thé i | maximdnsstorage volumeefore
bypassthe hydraulicdetentiontime was less thaB0 secondsThe sampling schedule followed
7



during the efficiency testinig summarized imTable 1. Effluent and background samples were
collected in cleanllcontainers supplied by IAS.

Three sediment feed samples were collected during each run to confirm the sediment feed rate,
one sample at the start of dosioge sample in the middle of the test run and one sample just
prior to the conclusion of dosing. Each sediment feed rate sample was a minimum of 100 mL and
collected in a clean 500 méample container, also supplied by I1ASediment sampling was

timed to he nearest 1/10of a second using a calibratsbpwatchand samples were weighed

to the nearesnilligram.

Table 1 Removal Efficiency Sampling Frequency

. Auger Draindown
Time Volume Feed Sed. Feed Effluent Background (DD)
Mass* Rate Sample Sample Sample

(minutes) (gal.) (Ibs)

0 0 0.00

1 130 0.22 1

3 390 0.65 5

5 650 1.08 1 1 17

7 910 152 3

9 1,170 1.95 =

11 1,430 2.39 2 c

13 1,690 2.82 <

15 1,950 3.25 2 g

17 2,210 3.69 =3

19 2,470 4.12 3 2 £

21 2,730 4.56 3

23 2,990 4.99 %

25 3,250 5.42 4 %

27 3,510 5.86 3 14

29 3,770 6.29 3

31 4,030 6.73 5 3

33 4,290 7.16
End of Test Run. Drailmwn period begins. Twarain down samples taken at evenly spaced
volumes.

*Excluding mass reoved during test sediment sampling

Two draindownsamples werecollectedat theendof eachremovalefficiencyrun based orevenly
spaedvolumes; one aboutl5 gallons and one 80 gallonsto estimatehe amountof sediment
lost during the drain down period. As thefilter hadno sump,the draindown periodlastedless
than1 minuteduring the first test runs when there was little sedinmettte filter However this

did increaseassedimenticcumulateadh the UUF overtimeto about 4 minutes



3.4  SedimentMassLoading Testing

The SedimentMass Loading Capacity testing of the filter is a continuationof the Removal
Efficiency testing afterthe waterelevationexcee@dthe bypass(height of thdfilter), which is 18
inches for this UUF modeExceptfor theflow rateand influentconcentrationsdl aspects of the
testprocedurs remainedunchanged.The nfluentsedimeniconcentratiorwas increasetiut was
limited due to themaximum discharge rate of the aug@n test rur#10, the water elevation
recorded wad6-inches only 2inches lesghan bypassRemovakfficiency testing wasoncluded,
andtheflow ratereduced to 90% of thteeatment flow rateor 117 gpmfor theremaining sediment
mass load test runsAt the lower flow rate the targetmaximuminfluent concentratiorior the
remaning sediment mass load tests &5 mg/L.  An additional four test runs were completed
prior to water edvationsreachingl8 inches.

3.5  Scour testing

Testingat200%(260 gpm)of thetreatment flow rat&vas completeds described ithe tesprotocol

Online stormwatertreatment systems, like the UUflanction with an internal bypags route all
conveyed flowswithout the use of an external bypass or other upstream diver3ibaitest is
designedto demonstrate thathe MTD will not resuspend andlischargepreviously captured
sedimentibove20 mdL, which is the effluentoncentration discharge linfdr on-line applications.

Without removing any captured sedimémm the previous performance test ruttgeesequential

scour testavere conducted The first scour test waat 130 gpmor 100% of the TTFRTested
Treatmentlow Ratg and theremaining twoat 260gpm. The secondscourtest or firstattenpt to

run a minimum30-minutetest at 260 gpm wamsuccessful.The capacity of thdirst 3-inch pump

with VFD was exceededndstopped pumping aft&rminutes Only four effluent samples aridree
background samples were takeAn additionalstorage tank and pump was addedhef i | t er 6 s
dischargeto return flow directly to theConstant HeadSupply Tank. The third scour tesivas
successfulvith boththe CleanWaterTank and pumgombined with theadditional discharge tank

and pump.

Both successful scouest rundncluded a Eminute rampup periodto reach theesed scour flow
rates. The flow ratsremained constd while 15effluentsamples were collectevery two minutes.
Eight evenly spacettackground samples were takiiroughouthe duration of théirst scour test
No background samples were takkming the second 260 gpm scour sate previousesting had
demonstrated thabackgroundsediment concentratiomwas < 1 mg/L Accordingly, dfluent
concentrationsvere na adjustedwhichis considered conservative.

4. Performance Claims

Followingthei New Jer sey Department of Environment a
Assess Total Suspended Solids Removal by a Filtrtst@m uf act ured Tr eat ment
January 25, 2018 ,and usingtest sedimen#10 silica sand from AGSCO Corporatjahe

following performanceclaims have beedemonstrated

Verified Total Suspende&olids(TSS RemovaRate

Based on the laboratory testing conductedUibé DI 1616N-304-150M, having dimension46
9



inches square and 18 inches in heigahadievean overall removal efficiency &9.%% of TSS
with a PSDbetween 53 microns and 300 microns, with avedagel17um

MaximumTreatmentlow Rate(MTFR)

As testedthe UUF DI 1616N-304-150M, with Effective Filtration Treatment Area (EFTA)f
9.78ft2, hasaMTFR of 130 gpm (loading rate ofl.3.3gpm/ft).

Maximum Sediment Storage Depth

The UUF DI 1616N-304-150M, has a maximunsedimentstorage depth ob-inchesbased on
maintainingthe MTFR while accumulatingedimentvithout exceedin@g bypass elevatioof 18
inches

DetentionTimeand WetVolume

The UUF DI 1616N-304-150M, doesnot have a sumpor wet volumeand does not create a
tailwater condition thatan causéongerhydraulicdetentiontimes. Themaximum volume of the
tested UUFRs 20 gallonsbut asobserved in testinghe drain down volumeanbe 50-60 gallons
depending orthe vdume ofresidualwaterremainingin the systenwhen the pump is turned off
Thedrain down timancreasess sediment accumulatiestis expected to be less th&mminutes
with 6 inches okediment stored in the filteNeither thedrain down timenor volumeinfluenced
the test resultandas suchgdoes not need to be considered for this type of ftet its intended
use.

SedimenMass LoadingCapacity

The sedimentatiormassloading capacityis the mass of captured sediment during all removal
efficiency and mass loatestruns. The sediment mass loading capaocftyhe UUF DI 1616N-
304-150M, wasdeterminedto be90.5Ibs.

On-line/Off-line Applicatiors

The UUF DI 1616N-304-150M will not resuspendnd releasgreviouslycapturedsedimenthat
will causethe effluent concentration to exceed 20 migiLflow rates less than 200% of thETFR
or 260 gpm

MaximumAllowablelInflow DrainageArea

The maximum allowable inflow drainage areall vary depending oirmany factors likerainfall
characteristics(intensity, duration frequency interevent dry period,etc), the project site
topography,pollutant characteristics antbads etc. The UUF isintendedfor source controbf

surface runoffandis used upstream oétention/deention systemsr otherpractices thalimit their
dischargeflows and can have laye drainage catchmemteas Similar to manyflow-through
treatmenpractices, thenaximuminflow drainage area will beetermined  the peakwater quality

flow rate (Quwq) method(Example: Rational Methogjhat isdirectly proportionako the drainage

area andthe MTFR; where the Qug OMTFR. Generally, the hydraulic limitations of standard catch
basin design and drainage area will apply and more filters per acre will result in lower annual loading
rates and fewer filter service events.
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5. Supporting Documentation

The NJDEPProcedurg NJDEP 2013a)for obtainingverification of a stormwatemmanufactured
treatmentdevice(MTD) from the New JerseyCorporationfor AdvancedTechnology(NJCAT)
requiresthatii ¢ o pofi thee mboratorytestreports,including all collectedand measurediata;all
data from performanceevaluation test runs; spreadsheetgontaining original data from all
performancetest runs; all pertinent calculations;e t de included in this section. This was
discussedvith NJDEP and it was agreedthat as long as such documentatiorcould be made
availableby NJCAT uponrequestthat it would not be prudentor necessaryo include all this
informationin this verificationreport.

5.1 RemovalEfficiency and Mass Loading Capacity Results

A total of 10 removal efficiency test runs were completawd excepfor test run#1 (Refer to
A Aerage Influent Concentration)s all werein accordancewith the NJDEP filter protocol

Following thefirst 10 removal efficiency testdjeM TFRwas reducetly 10% followed by another
four testruns to determine themass load capacityThe target MTFR and influent sediment
concentratiorwere 130 gpm and 200 mg/L, respectively. Theresultsfrom all 10 testrunswere
usedto calculatethe overall removalefficiencyof the UUF. Theremoval efficiencywas 99.5%

for all 14test runs

Flow Rate

Flow rates were manually measured and recorded by reading threetextpr all test runs except

test run 1, scour test rdrand scour test ruly Manual readings were neededruns2-14because
thedata logger was being interrupted while attempting to calibrate water elevation sensors and were
recorded once every minute the nearest 1/¥0of a gpm. For the three test runs successfully
recorded by the data logger, flow rates were recorded twice every mindte.flow rate
variability for all test runswasless thanl.4% and hada COV (coefficientof variation)of
<0.006(Table 2a andTable 2b).

The flow datahasbeensummarizedn Table 2a and 2b, including complianceto the QA/QC
acceptance criteriaThe averagdlow ratefor all 10 removalefficiencyruns wasl30.6gpm, and
117.5 gpm for theemainingfour mass load tests

11



Table 2a Removal Efficiency Test Runsi Flow Rates, Temgrature, Water Elevation

Table 2b Mass Load Test Rungd Flow Rates, Temgrature, Water Elevation

Target| Avg. Max. Max. Less than
Flow | Flow % Var. COV | Max. | Temp | Water bypass
Test | Rate | Rate | Std. % O 1(¢ <.03 | Temp| O8 O | Elevation| weir?
Run | (gpm) | (gpm)| Dev. | Var. | (Y/N) | coVv | (YIN) | (°F) | (Y/N) | (inches) | (YIN)
1 130 | 131.8| 0.7636| 1.38% Y 0.006| Y 60.0 Y 5.0 Y
2 130 | 130.4| 0.4673| 0.31% Y 0.004| Y 60.5 Y 7.0 Y
3 130 | 130.2| 0.5036| 0.15% Y 0.004| Y 60.1 Y 10.0 Y
4 130 | 130.5| 0.4946| 0.383% Y 0.004| Y 58.5 Y 11.0 Y
5 130 | 130.3| 0.4717| 0.23% Y 0.004| Y 59.3 Y 12.0 Y
6 130 | 130.8| 0.7739| 0.62% Y 0.006| Y 58.6 Y 12.3 Y
7 130 | 130.4| 0.4375| 0.31% Y 0.003| Y 60.3 Y 13.0 Y
8 130 | 130.4| 0.4638| 0.31% Y 0.004| Y 59.2 Y 14.3 Y
9 130 | 130.6| 0.3621| 0.46% Y 0.003| Y 58.5 Y 15.3 Y
10 130 | 130.4| 0.4338| 0.31% Y 0.003| Y 59.2 Y 16.0 Y
Avg.
Flow Rate = 130.6

Target| Avg. Max. Max. Less than
Flow | Flow % Var. Cov Max. Temp Water bypass

Test | Rate | Rate Std. % O 10 <03 | Temp | O8 0| Elevation| weir?

Run | (gpm) | (gpm) | Dev. Var. (Y/N) | cov | (YIN) (°F) (YIN) | (inches) (YIN)

11 117 | 117.5| 0.3812 | 0.44% Y 0.003| Y 59.6 Y 15.3 Y

12 117 | 117.5| 0.4138 | 0.41% Y 0.004| Y 59.8 Y 16.5 Y

13 117 | 117.4| 0.5599 | 0.37% Y 0.005| Y 60.8 Y 17.0 Y

14 117 | 117.5| 0.3889 | 0.43% Y 0.003| Y 59.9 Y 17.8 Y

Avg.
Flow Rate = 117.5
SedimenAddition

The targetsedimentconcentratiorwas200 + 20 mg/L with a COV less than 0.Hach test run
includedthree tminute sammsto verify the sedimentfeed ratescomplied All sediment feed
sampleweightsweremeasured by IA&aboratories using certified scakesthe nearest itigram.
Tables 3a and 3b summarizdeed sample timesveights and ratesAll sediment feed rateriteria
were met Visud observationdy the thirdparty independent obseawafter each run confirmed
that none of the sediment remained onstineetscape.

Thedataobtained from the sediment feed reéenpling is strictlyused forquality assurance related
to theinjection feed rate throughout the test ruhslet concentrationfor each test ruare based
onthe initial sediment in theugeminusthesediment remaining ithe augerlesswhat is removed
for feed rate samplingr thetotal feedsamplemass
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Table 3a Sediment Feed Data

Total Total
Run Feed Sample Feed Calibration Feed Sample | Feed
Duration Sample Mass Sample
(seconds) Time Mass
Time 1 15 | 27
(min) (ming | (grams)| (grams)| (grams)| (grams)
1 60.0| 60.0| 60.0| 3.00 | 101.011| 100.244| 102.714, 304
2 60.0| 60.0| 60.0| 3.00 98.765| 101.777| 101.478| 302
3 60.0| 60.0| 60.0| 3.00 | 101.531| 102.019| 102.984| 307
4 60.0| 60.0| 60.0| 3.00 99.347| 101.316| 102.184| 303
5 60.0| 60.0| 60.0| 3.00 99.329| 100.001| 100.357| 300
6 60.0| 60.0| 60.0| 3.00 99.935| 104.184| 101.469| 306
7 60.0| 60.0| 60.0| 3.00 99.644| 99.729| 100.762| 300
8 60.0| 60.0| 60.0| 3.00 98.084| 102.590| 99.074| 300
9 60.0| 60.0| 60.0| 3.00 98.542| 100.027| 98.837| 297
10 60.0| 60.0| 60.0| 3.00 96.963| 100.627| 100.213| 298
11* 60.0| 60.0| 60.0| 3.00 98.337| 98.938| 101.528| 299
12* 60.0| 60.0| 60.0| 3.00 97.502| 99.690| 100.536| 298
13* 60.0| 60.0| 60.0| 3.00 96.556| 98.611| 100.167| 295
14* 60.0| 60.0| 60.0| 3.00 98.212| 99.475| 100.641| 298
Table 3bSediment Feed Rat®ata
Run Feed Rates (g/min) Avg. SD COV | Compliant
1 15 27 | (g/min) | (g/min) Ef((,),'\,l))
1 101 100 103 101 1.26 0.01 Y
2 99 102 101 101 1.66 0.02 Y
3 102 102 103 102 0.74 0.01 Y
4 99 101 102 101 1.45 0.01 Y
5 99 100 100 100 0.52 0.01 Y
6 100 104 101 102 2.15 0.02 Y
7 100 100 101 100 0.62 0.01 Y
8 98 103 99 100 2.37 0.02 Y
9 99 100 99 99 0.79 0.01 Y
10 97 101 100 99 2.01 0.02 Y
11 98 99 102 100 1.70 0.02 Y
12 98 100 101 99 1.57 0.02 Y
13 97 99 100 98 1.81 0.02 Y
14 98 99 101 99 1.21 0.01 Y
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Effluent and Background Sampling

To assesthe removal efficiencyor each tet run, five effluentand three background samples were
taken Sampling timeandconcentrationfor both the effluent and background samplepeveided

in Table 4. The discreteeffluent and background concentratioae averaged although all
concentrations welless than theeporting limit, or 1 mg/L.For removal efficiencgalculationsthe
background concentratismereassigned mg/L and the effluent concentraticassigned. mg/L.
Theaverage adjusted effluent concentrat@eounts for any bagkound concentration

Table 4 Effluent and Background Concentration Data

Avg.
Avg. Background| Avg. Adjusted
Run Sample Time (minutes) Background] O 20 Effluent | Effluent
TSS TSS TSS
5 |111] 19| 25| 31 (mg/L) (Y/N) (mg/L) (mg/L)

1 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

2 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

3 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

4 Effluent TSS ND | ND | ND | ND | ND <1l <1
Background TSS | ND ND ND <1 Y

5 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

6 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

7 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

8 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

9 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

10 Effluent TSS ND | ND | ND | ND | ND <1l <1l
Background TSS | ND ND ND <1 Y

11 Effluent TSS ND | ND | ND | ND | ND <1l <1l
Background TSS | ND ND ND <1 Y

12 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

13 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

14 Effluent TSS ND | ND | ND | ND | ND <1 <1
Background TSS | ND ND ND <1 Y

*Five effluent samples taken at 5, 11, 19, 25 and 31 minutes

*Three background samples taken at 5, 19 and 31 minutes

*Runs +10 = Removal Efficiency Test Runs, Ruts14 = Mass Load Test Runs
*ND = non-detect. Minimum reporting limit (MRL) = 1 mg/L.
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Filter Drain Down

The tested UUFhasa postoperationdrain downthat variesdepending on the volume of water
and sedimenin the filterwhen thedrain downbegins. Thefilter does not create tailwater or
impactstorage of water in the upstreguiping or streetscapea-owever,as mentioned earligthe
drain down volume includes angsidualwater remaining in theystemat the time when the pump
is turned off

The drain dow volume was measured bwerting flow to astorage barrel when the pump was
turned off. Some variabilityin measuring the volumes was caubgdhe inaccuracy ofliverting
the flow to the storage barrelxactlywhen the pump was stopped agigen most 6the drain
down volume occurred in the first 30 secondibe drain down time was measufeaim when the
pumpwas turned offintil the voluman the storage barréstopped increasirg Often there was
still a trickle aghe sediment in the filtazontinued to drain out

The two drain down samples were talaproximately when theolume was at onthird and
two-thirds of thetotal volume dischrged. Samples were sent to IAS Laboratoriesi&termine
the drain down concentrationsAccounting forany background concentrations, theass of
sedimentost during the drain down period was calculated

All drain downmeasurements are provided Tmble 5. As shownall concentrations wersD

and reported as <1 mg/LAs was done fothe ND concentrains measured fothe effluent
samples,iedrain down concentrati@werealsoconservativelyassumed to b& mg/L.

Table 5Drain Down (DD) Results

Avg.
Total Avg. Avg. Adj.
Total DD DD DD DD Background DD Mass
Run Time Volume TSS TSS TSS TSS DD
(minutes) | (gallons) (mg/L) (grams)

<1

1 3.07 24 <1 <1 <1 <1
<1
<1

2 3.27 45 5] <1 <1 <1 <1
<1

3 3.10 45 <1 <1 <1 <1 <1
<1

4 4.12 47 <1 <1 <1 <1
<1
<1

5 3.73 46 <1 <1 <1 <1
<1
<1

6 3.98 47 <1 <1 <1 <1
<1
<1

7 3.92 51 <1 <1 <1l <1l <1l
<1

8 4.15 52 <1 <1 <1 <1 <1
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<1

9 4.43 53 <1 <1 <1 <1 <1
<1

10 4.53 56 <1 <1 <1 <1
<1
<1

11 4.62 51 <1 <1 <1 <1
<1
<1

12 4.85 51 <1 <1 <1 <1
<1
<1

13 4.92 51 <1 <1 <1 <1
<1
<1

14 5.22 51 <1 <1 <1 <1 <1

Influent and Effluent Flow Volumes

Table 6 includes thenfluent,drain down and effluentolumesfor each test runThese are used for
calculating the average influecdncentrationsis well asnfluent, draindown andeffluent mass of
sedimenentering and leaving the filteBecause each test ruras 33 minutesncluding a3-minute
feed rate sampling periothetime when sediment is being injected into the influent flow stream is
30 minutes. The product ofaveragdlow rate for each test ruandthe sedimeninjectiontime is
used to alculate the influent volumeTl heeffluentvolumeis calculatedrom the difference between
the influent volume and draofiown volumerounded to the nearest gallon

Table 6 Drain Down (DD) Results

Total
Feed
Test Rate | Sediment
Run Run | Sampling| Injection | Average
Duration| Duration | Time Flow Influent DD Effluent
(min) (min) (min) Rate | Volume | Volume | Volume
33mins| 03 m 030 (gpm) | (gallons)| (gallons)| (gallons)
1 30.0 3.00 27.0 131.8 3,558 24 3,534
2 33.0 3.00 30.0 130.4 3,912 45 3,867
3 33.0 3.00 30.0 130.2 3,907 45 3,862
4 33.0 3.00 30.0 130.5 3,915 47 3,868
5 33.0 3.00 30.0 130.3 3,908 46 3,862
6 33.0 3.00 30.0 130.8 3,923 47 3,876
7 33.0 3.00 30.0 130.4 3,913 51 3,8&
8 33.0 3.00 30.0 130.4 3,911 52 3,83
9 33.0 3.00 30.0 130.6 3,917 53 3,864
10 33.0 3.00 30.0 130.4 3,913 56 3,85/
11* 33.0 3.00 30.0 117.5 3,526 51 3,475
12* 33.0 3.00 30.0 117.5 3,524 51 3,473
13* 33.0 3.00 30.0 117.4 3,523 51 3,472
14* 33.0 3.00 30.0 117.5 3,525 51 3,474
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RemovakEfficiencyCalculations

The removal efficiency for each test rurcadculated using mass balanc@pproactthat evaluates
the mass injected into tH8UF less the mass leaving the filtemlhe total mass of test sediment
entering the filter isa weighed measuremehft is the difference betwedhe mass of test sediment
placed in the augeand what is removed at the end of each testessthe mass removed fone
threefeed rate sampk Table 7a and Table 7b summarizethe results of theanass removal rate
calculations.

As described in Section 3.2initial mass of sedimentsed for each test riumaspre-weighedin
5-gallon pdls, to thenearest 1/10of a paind,by IAS using their certified scaleSediment removed
from the auger at the end of each test run reagned to IASo determine thénal massemaining
in the augerwhich includes what was removed $&diment feed rate samplinghS alsodetermined
the PSD and moisture content thfe sediment in each ipba The average moisture contdram all
the tessediment samplasas 0.05%butthe moistureeontent from each jdavas usedd adjust the
total mass injectedby the augerThe Influent Mas$adjusted for moistura$ the difference between
the total mass injected blye auger and thetal feedratesample massas reported ifable 7a

The effluentmass for each test run is calculafeain the product of theaverage(background)
adjusted effluent concentratiamdeffluent volume. Themass of sediment leaving the filiduring
the dain down periods the product othe average (background) adjusted ddmwn concentration
and effluent volumeas reported iTable 7b. The total mass captured determinedrom the
differencebetweerthe influent masémass entering the filtegndthe calculatedsum ofeffluent and
drain down masg@mass leaving the filter)For the initial 10removal efficiencytest runsg4.7 Ibsof
test sediment as added to the filter argdl 4 Ibs of test sediment was capturéd/ithin the accuracy
limit of the testthe removal efficiency of eacbf thetest rus #:14 and thecumulative removal
efficiencyof all test runs wa89.5%.

Removal efficiency of eachderun wascalculated as follows:

Removal efficiency =— pmnmnb
Where

Mass Captured 20¢ "Qd 6 D& 00™Q Q0 AW'@H d 01 w Qe D&l &

Influent mass ="0¢ "Qb @IEQE 6 "QQIOQE wWXdi Q&6 "QQI p & £ Qi M ‘D Q& o

Effluentmass = 0 Qi QW06 (QOXTG GYYEYS ¢ G QE o QWG DD 6 Q N _
Average adjustteffluent TSSonc=0 0 Qi O QW4 GYMME 8 @ U Qi & QW QQI ¥ F¥REB w
Effluent volume =0¢ "Qd 6 R& 6 dA) OWE VEE 0 6 G Q
Sediment injection time 2YQii ® €61 0 V& TE@DR D@ & ‘D & N ORI

Draindownmass = 0 Qi & QW06 {04 ‘WAL 0"¥YYE &€ Q& O 1 Q) OUBEL & €6 Q
Average adjusted draoown TSSconc=06 0 Qi QIQOME 0¥ YGYE B d U Q1 @ OO QO H¥&O8 ©
Draindown volume =0 Q@i 60 Q QQQE "OAE L £
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Table 7a Influent Mass Results

Initial Final Total Mass | Moisture | Total Feed
Mass in| Mass in| injected by | Corrected] Sample | Influent
Test Auger | Auger Auger Influent Mass Mass
Run Mass
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
1 51.5 44.2 7.30 7.30 0.670 6.63
2 51.4 44.2 7.20 7.20 0.666 6.53
3 52.0 44.7 7.30 7.30 0.676 6.62
4 51.3 44.2 7.10 7.10 0.668 6.43
5 50.9 43.8 7.10 7.10 0.661 6.43
6 51.3 44.2 7.10 7.10 0.674 6.42
7 51.2 44.1 7.10 7.10 0.662 6.43
8 51.1 44.1 7.00 7.00 0.661 6.33
9 52.0 44.9 7.10 7.10 0.656 6.44
10 51.7 44.6 7.10 7.10 0.657 6.44
Total: 64.7
11 39.3 32.2 7.10 7.10 0.659 6.44
12 39.4 32.3 7.10 7.10 0.656 6.44
13 39.5 32.4 7.10 7.10 0.651 6.44
14 39.2 32.1 7.10 7.10 0.658 6.44
Total: 25.8
Table 7b RemovalEfficiency Results
Drain Test Run| Cumulative| Cumulative| Cumulative
Influent | Effluent | down Mass Removal Influent Mass Removal
Test Mass Mass | Mass | Captured| Efficiency Mass Captured | Efficiency
Run (Ibs) (Ibs) (Ibs) (Ibs) (%) (Ibs) (Ibs) (%)
1 6.63 0.03 0.00 6.60 99.6% 6.63 6.60 99.6%
2 6.53 0.03 0.00 6.50 99.5% 13.2 13.1 99.5%
3 6.62 0.03 0.00 6.59 99.5% 19.8 19.7 99.5%
4 6.43 0.03 0.00 6.39 99.5% 26.2 26.1 99.5%
5 6.43 0.03 0.00 6.40 99.5% 32.6 32.5 99.5%
6 6.42 0.03 0.00 6.39 99.5% 39.1 38.9 99.5%
7 6.43 0.03 0.00 6.40 99.5% 45.5 45.3 99.5%
8 6.33 0.03 0.00 6.30 99.5% 51.8 51.6 99.5%
9 6.44 0.03 0.00 6.41 99.5% 58.3 58.0 99.5%
10 6.44 0.03 0.00 6.41 99.5% 64.7 64.4 99.5%
Total: 64.7 0.32 0.00 64.4 99.5%
11 6.44 0.03 0.00 6.41 99.5% 71.1 70.8 99.5%
12 6.44 0.03 0.00 6.41 99.5% 77.6 77.2 99.5%
13 6.44 0.03 0.00 6.42 99.6% 84.0 83.6 99.5%
14 6.44 0.03 0.00 6.41 99.5% 90.5 90.0 99.5%
Total: 25.8 0.12 0.00 25.6 99.5%
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Sedinent Mass Load est Results

The Sediment Mass LoadinGapacityof the UUF was determined after the first 10 removal
efficiency test runswvhen the water elevation in thJF was2-inches less than theeight of tke

UUF. The flow rate was reduced to 90% of the treatment flow rate or 117 gpm and an additional
four test runs were completed prior to water elevations reaching 18 ,iathvasichpoint testing
wasstopped The target influent concentratiaras increaseds much as possibhich was225

mg/L = 10% due to theaugerfeed rate limit For all fourteentestruns,90.51bs of test sediment

was added to the filter ara 0 Ibs of test sediment was captdre

Water elevations in the filtavere manually recorded for each test runplot of the maximum
water elevation recorded for eachthe fourteentest rurs asthe mass of test sedimeantreases
in shown inFigure 5. A decrease in elevation was obsereedhe 1Y test run aftethe flow rate
wasdecreased by 10%0ther than this point, there a constant increass sediment accumulates
in the filterindicating that the filtehas less open area for flow to pass thorough

20.0
Bypass Elevation=18 inches
1820 m e — >
. I ®
2 16.0 o 1 °
< L o
€ 140 L !
< 4 I
c L 1
2 120 o © I
w 100 o Removal Efficiency | Mass Load Test
3] TestRuns #110 1 Runs #1114
= 80 1
= [ |
?é 6.0 ===r=== ':' ““““ >
z 0 o Flowrate=130 gpm 1 Flowrate=117 gpm
: Influent = 200 mg/L : Influent = 225 mg/L
2.0 1
I
0.0 :
0 20 40 60 80 100

Cummulative Mass Added (lbs)

Figure 5 Influence of Mass Load on Water Elevations

Average Influent Concentrations

Theaverage influent concentratidor each test ruis calculatedasthe quotient of the influent mass
andwatervolumeduring dosing Calculation of thesguantities have been previously described
and areincluded inTable 8. The influentconcentrationgor removal efficiency testingan vary
between 18@ng/L and 220mg/L or £10%. With the auger injecting at ithaximumcapacity and
the reduced flow rate during mass load tesis #1114, the targeinfluent concentration during
mass load test runs was 225 mg/10%. Excluding the first test rurdl influent concentrations
arewithin 3.1% andare in compliance witkthe test protocol Test run#1 wasshorter than planned
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due toavailable storage volume needed to keeper elevations in theupply tankcorstant. It was
not excluded from theemoval efficiency test resultgven all othettest runsachievedgreater than

9% captureand its exclusion would not have influenced the results.

Table 8 Influent Concentrations

Avg. Influent
Influent | Influent Influent Influent TSS
Test Mass | Volume | TSS Conc. Variability | Compliant
Run (Ibs) | (gallons)| (mg/L) (%) (Y/N)
1 6.63 3,558 223 11.5% N
2 6.53 3,912 200 0.00% Y
3 6.62 3,907 203 1.50% Y
4 6.43 3,915 197 1.50% Y
5 6.43 3,908 197 1.50% Y
6 6.42 3,923 196 2.00% Y
7 6.43 3,913 197 1.50% Y
8 6.33 3,911 194 3.00% Y
9 6.44 3,917 197 1.50% Y
10 6.44 3,913 197 1.50% Y
Total: 64.7 39,172

Average: 200 0.0%% Y
11 6.44 3,526 219 3.00% Y
12 6.44 3,524 219 3.00% Y
13 6.44 3,523 219 3.00% Y
14 6.44 3,525 219 3.00% Y

Total: 25.8 14,098
Average: 219 3.00% Y

5.2 Scour Testng Results

As described in Section 3.2;@ur testingvas completed to determirlee maximum osine flow
rate. Resultsfrom threesequentiatestrunsare shownn Tables9a, 9b, and9c. Each test run wa
33 minutes in duratioand includeda 5-minuterampup periodused to reach thiarget flow rate.
The averagdélow rateand COVdoesnot include thdirst two flow readings.

Given themaximum water elevation recordddringthe last mass load test run #Whichwas only
slightly below the bypass weir, tiflew rate for thefirst scour testemained the same, at 13png
Very little bypassor sediment was observed in #ffluent during the first scour test. Consequently,
asecondscour testunwas attemptedt 200% of theM TFR, or 260 gpmbutwas terminated due to
insufficient flow capacity needed to maintain constant head osupjely pump. Following some
changes tohe lab seup, thescour tesat 260 gpm wasepeated Givenpotable watewas used for
scour tests anprevioustests indicatetbackground concentratiorsl mg/L, no samples wertaken
during this test runResultsshowthat the fifteerdiscreteeffluent concentrationfr scourtestthree
were dl less tharR0 mg/L, with anavaage7.5mg/L, demonstratingninimal resuspensioat 200%

of theMTFR.
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Table 9aScour Test#11 130 gpm

Quality

Quality | Effluent | Back Adj. Check

Time Flow Rate Max. | Check TSS | ground | Effluent| O20

Temp| 080 TSS TSS mg/L
Sample Target| Actual | Mean | Std. | cov
(min:sec) (gpm) Dev. (°F) (Y/N) (mg/L) (Y/N)
1:00 26 26 No samples takeduring ramp up per
3:00 78 78.4 Rampup Period protocol

1 5:00 130 | 130.1 <1 <1 <1 Y
2 7:00 130 | 130.4 <1 <1 Y
3 9:00 130 | 130.3 <1 <1 <1 Y
4 11:00 130 | 130.1 <1 <1 Y
5 13:00 130 | 131.3 <1 <1 <1 Y
6 15:00 130 | 130.3 <1 <1 Y
7 17:00 | 130 | 1298 | 130.3 | 0.384 | 0.003| 59.5 Y <1 <1 <1 Y
8 19:00 130 | 130.5 <1 <1 Y
9 21:00 130 130.4 <1 <1 <1 Y
10 23:00 130 | 130.5 <1 <1 Y
11 25:00 130 | 130.1 <1 <1 <1 Y
12 27:00 130 | 129.7 <1 <1 Y
13 29:00 130 | 130.3 <1 <1 <1 Y
14 31:00 130 | 129.9 <1 <1 Y
15 33:02 130 | 130.6 <1 <1 <1 Y




Table 9b Scour Test#21 260 gpm

Time Flow Rate Max. | Quality | Effluent Back Adjusted | Quality
Target| Actual | Mean | Std. coVv Temp | Check TSS ground Effluent | Check
Dev. | (SD/mean) 08 0| TSS TSS 020
(SD) mg/L
Sample| (min:sec) (gpm) (°F) | (YIN) (mg/L) (Y/IN)

1:00 52 54.0 No samples taken during ramp up per protg
3:00 156 156.0 Rampup Period

1 5:00 260 260.0 <1 <1 <1 Y

2 7:00 260 <1 <1 Y

3 9:00 260 <1 <1 <1 Y

4 11:00 260 <1 <1 Y

2 1288 ;28 Test Termina_lted due to pump#2 nd 59.5 Y

operating > ~220 gpm

7 17:00 260 Water elevation dropped in supply _

8 19:00 260 tank 5 Tzszt germlr&aéed )

10 23:00 | 260 minutes.

11 25:00 260

12 27:00 260

13 29:00 260

14 31:00 260

15 33:00 260




Table 9cScour Test#37 260 gpm

Flow Rate Max. Quality Effluent | Back | Adjusted | Quality
Temp Check TSS | ground| Effluent | Check
Time | Target| Actual | Mean Std. cov O80F TSS TSS 020
Sample Dev. mg/L
(min:sec) (gpm) (°F) (Y/N) (mag/L) (Y/N)
1:00 52 48.4 Rampup Period No samples taken during ramp up pel
3:00 156 | 155.0 protocol
1 5:00 260 257.8 2 0 2 Y
2 7:00 260 262.8 <1 1 Y
3 9:00 260 261.2 5 0 5 Y
4 11:00 260 262.3 1 1 Y
5 13:00 260 261.1 7 0 7 Y
6 15:00 260 260.0 | 7606 1.22 0.005 59.5 Y 4 4 Y
7 17:00 260 260.5 6 0 6 Y
8 19:00 260 259.9 17 17 Y
9 21:00 260 260.3 6 0 6 Y
10 23:00 260 259.9 15 15 Y
11 25:00 260 260.7 16 0 16 Y
12 27:00 260 260.0 8 8 Y
13 29:00 260 261.4 14 0 14 Y
14 31:00 260 261.5 3 3 Y
15 33:02 260 259.4 8 0 8 Y

*No background sampleakensince all previou8G samples< 1 mg/L.



6.

Maintaining the UUF DI 30450M catch basin filter inserts is required for sustaining hydraulic
performance and pollutant removalé.does require planning but is intended to be very simple and
inexpensive.All drop-in filter inserts are installe(suspended) in catch basin structures from a collar
that is placed under the inlet gratence the grate has been removed, there will be full access to trash,

M aintenance

sediment or debris that has been capturede filter insert. Following removal of captured materials,
the grate igeplaced,and the materials disposed as required by local authorities or regulations.

confined space entry is necessary,

replaced. Materials captured by the filter that are allowed to dry during long dry periodhandgn
which can cause the filter to partially blind if not properly maintain8tould the filter blind and

cleaning beyond simple removal of material be requittee UUF filter insert can be removed from the
catch basin and cleaned above gratlee frequency of maintenance will vary and if possible, should

be

determined by inspections that are part

program.

PlanningConsiderations

Safety is the most importanbnsideratiorbeforeinspecting andemovingpollutantsfrom the UUFE
Urbanstormwater dainage structuseare oftennstalled along roaide curbs or iparking lotswith
limited space Consider plans for

l

1
1
1

=

il
1

Safetyclothing andgeari reflective vestsglasses, stegbed shoegjloves
Allowing personnekpaceo remove and temporarily store surface grates
Maneuveringand @rking maintenanceehicles

Equipment fordirecting traffic and pedestrianssafety conesr barriersanduse ofappropriate
signage

Equipment for emoving hegrateg Example:Grate Lifter)
Tools toloosenconsolidatedediment and delsrcovering thegrate
Storing and disposalf pollutants

InspectionProcedures

. Locate thecatch basins to inspeand refer tahe planning consideratioristed above
. Removeand dispose adny materials blocking thgrate openings

Using a light if needed aemove the surface grate:
1 Take photographs
1 Observe& recordthedepth of accumulated sedamt, trash and debris

4. Completeaninspection form.Recordcach basin IDdepth and date
5.
6. Schedule maintenan¢elean out)f filter insert is more than half full

Replace the surface gratet was removed

Maintenance Procedures

1.
2.
3.

Refer to planning consideratioandideally, only clean out when it is not raining.
Contact Alech Industriesor an authorized service provide
Removesurfacegrat.
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Use equipment, like a Vaar Truck that can power wash amacuum

Power waslsurface area around the inlet and in the filtdotsenanyconsolidated sediment
and debris

Usingthe vacuumsuckouttrash foliage andsediment.

Pressurevashthe sidesandbottomof thefilter insertto removecaptured materials

Repeat steps 6 & 7 until tladl the capturednaterials have been removed.
Replacethegrateand ensure it is flush with tHmished grade.

o s

© 0N

7. Scaling

Basedntheverifiedtestresults and loading rate of 13.3gpM/ft a A Nor mal 0 -ifches, t er
or AHal f o f i-ihches,randhotal sgreen filt@ation tded@ment acther model size
examples are provided rable 10.

Table 10UUF DI 304-150M Filter Models

Total
Filter Screen| Sediment
Dimensions | Surface| Storage | Treatment| Loading
Model* (inches) Area Depth | Flow Rate| Rate
L |W|H ft? inches gpm gpm/ft
DI 1212H304150M | 12 | 12| 10 | 4.33 3 58 13.3
> DIl 1414H304150M | 14 | 14| 10 | 5.25 3 70 13.3
S | DI 1420H304150M | 14 | 20| 10 | 7.50 3 100 13.3
L—u: DI 1616H304150M | 16 | 16 | 10 | 6.22 3 83 13.3
DI 2020H304150M | 20 | 20| 10 | 8.33 3 111 13.3
DI 1632H304150M | 16 | 32| 10 | 12.4 3 165 13.3
DI 1212N304150M | 12 | 12| 18 | 7.00 5 93 13.3
DI 1414N304150M | 14 | 14| 18 8.36 5 111 13.3
S | DI 1420N-304150M | 14 (20| 18 | 11.9 5 159 13.3
& | DI 1616N304150M | 16 | 16| 18 | 9.78 5 130 13.3
DI 2020N-304150M | 20| 20| 18 | 12.8 5 170 13.3
DI 1632N304150M | 16 | 32| 18 | 19.6 5 260 13.3

*Not all models are shown. Custom models are available.
8. Statements

The following signed statements from the manufactubil éch, third-party observerKimberwerks
and NJCAT are required to complete the NJCAT verification process.
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AbTech

Leader of Stormwater Purification

March 18, 2020

Dr. Richard Magee, Sc.0,, P.E., BCEE

Executive Director

New Jersey Corporation for Advanced Technology (NJCAT)
¢/o Center for Environmental Systems

Stevens Institute of Technology

One Castle Pint on Hudson

Hoboken, NJ 07030

RE: Manufacturers Statement of Compliance
Dear Dr. Magee,

AbTech Industries (the manufacturer) has completed verification testing for the Ultra Urban®
Filter (UUF) model DI1616-304-150M at AbTech'’s testing facility. The performance assessment
and verification included quantifying the sediment removal efficiency, the total mass of
sediment captured and resulting changes in headlosses, while operating at a constant flow rate.
Additionally, high flow rate tests were conducted to quantifying the effluent concentrations
that are used as a measure of the filter’s ability to retain previously captured sediment, also
referred to as scour or washout.

Except for the specified particle size distribution, test protocols were in accordance with the,
“New Jersey Department of Environmental Protection (NJDEP) Laboratory Protocol to Assess
Total Suspended Solids Removal by a Filtration Manufactured Treatment Device”
(January 25, 2013). To ensure compliance with these protocols, a test plan was
completed and submitted to NJCAT for review and approval, all testing and sampling
collection and handling was witnessed by an approved independent observer, Mike
Kimberlain, P.E. of Kimberwerks, and all analytics were performed by a certified
laboratory, IAS Laboratories (IAS), located in Phoenix Arizona.

Please accept this letter as the manufacturers statement of compliance. Specifically, AbTech
has followed all procedures to ensure that the results and performance claims presented in this
verification report are in compliance with the standards set forth in the test protocol.

Sincerely,

<SS TN ASH—

David A. Scott, CPSWQ
Program Development Manager
AbTech Industries

4110 N. Scottsdale Rd., Suite 235 Scottsdale, AZ 85251 USA
P: 480 874.4000 E: info@abtechindustries.com W. abtechindustries.com
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KimberWerks, Inc.

P.O. Box 7198

Rancho Santa Fe, California 92067
(858) 381-6209

March 19, 2020

Richard S. Magee Sc.D., P.E., BCEE

Executive Director

New Jersey Corporation for Advanced Technology
Center for Environmental Systems

Stevens Institute of Technology

Castle Point on Hudson

Hoboken, NJ 07030

973-879-3056 (M)

rsmagee@rcn.com

Re: Statement of Third-Party Observer
Performance Verification of the AbTech Industries, Inc. Ultra Urban Filter
Model UUF DI1616N-304-150M

Dr. Magee,

KimberWerks, Inc. has been engaged by AbTech Industries, Inc. (AbTech) to act as the third-party
observer for the Performance Verification Testing of their Ultra Urban Filter Model UUF DI1616N-
304-150M Filtration Manufactured Treatment Device. Performance Verification testing was
performed by AbTech personnel under the direction of Mr. David Scott, Program Development
Manager, and began on February 17" and ended on February 21!. The Performance Verification
was performed at AbTech’s facility located at 3610 East Southern Avenue, Suite 2, Phoenix,
Arizona 85040.

| was personally on site to observe the testing and | remained on site to observe the testing for its
full duration. It is my professional opinion that the Performance Verification Testing conducted by
AbTech meets or exceeds the requirements of the New Jersey Department of Environmental
Protection Laboratory Protocol to Assess Total Suspended Solids Removal by a Filtration
Manufactured Treatment Device (January 25, 2013) with the noted exception in the report
regarding the intentional deviation from the Protocol Section 5.B. (Test Sediment) Particle Size
Distribution. In addition, | have personally reviewed the data sets, calculations, and conclusions
associated with the Removal Efficiency and Scour Testing in the NJCAT TECHNOLOGY
VERIFICATION: Ultra-Urban® Filter Model UUF DI1616N-304-150M report by AbTech Industries
dated March 2020 and hereby state they conform to my observations while acting as third-party
observer.

Please let me know should you have any questions or need any clarification to these statements.

Sincerely,

Michael Kimberlain, P.E., CPSWQ
mkimberlain@kimberwerks.com
(858) 381-6209
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