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1. Description of Technology

The SAFL Baffle by Upstream Technologi@dT) is a hydrodynamic separattrat removes
suspended solids from stormwatenoff. It is instaled in a standard, precast concreteng
structure.

Research at the University of (9AFL)diseoseoet tha s
standard sump structures are effective at capturing suspsoli#slin stormwater, under typical
or low flows. However, high flows caused a exto form in the sump that scourdtie
previously collected sediment and washed it out of the gHioyward, et. al., 2011)

The SAFL Baffle is installed in the sump, where it distributes lihne &cross the width ofhe
manhole. This reduces flow velbciand prevents the vortex during high flows, eliminating
washout of the sediment collected in the sump during low and typical flow s{&iigise 1)

Standard Sump SAFL Baffle— Standard Sump
Structure l Structure

Capture

. Retention
. J

Figure 1 SAFL Baffle Internal Flow Paths
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2. Laboratory Testing

The test program was condedt atthe Alden Resardh Laboratory, Inc. (Alden), Holden,
Massachusettsunder he dired supervisim o f Al dends senior stor mw
Mailloux. Alden has performed vééication testing on HydrodynamiSeparatoand Filtration
Manufactured TreatmerDevices (MTD$ for manufacturers under various state and federal

testing potocols Particle size distribution (PSD) analysigas conducted by GeoTewy
Express,Inc., Acton, Massachusetts. GeoTesting is an AALA ISO/IEC 17025 accredited
independent labatory. Water qudity samples collected during ¢htesting process were
andyzedinAl dendés Cal i bration Laboratory, which 1is

Laboratory testing waperformedduring late winter and sjoig 2022in accordance with the
New Jersey Departent of Enviroimental ProtectionfiLaboratory Protocoko Assess Total
Suspended Solids Removal by Hydrodynamic Sedimentaton Manufadured Treatment
Deviced, January2021, (NJDEP HydrodynamicProtocol). Prior to tarting the performance
testing program, guality assuane prgect plan (QAPP) was submitteol and approved hyhe
New Jersey Corporation for Advancd@dnology (NJCAT) as per the NJDEIertification
process

The unit was testedh accordancevith the Caadian ETV testing protocol prior toitiating the
NJDEP test program. The removal curve was used to estimate the initial 100% OMTHAR
gpm. Additional tests were conductdd refine the curve withinthe range of the NJDEP target
flows and select the final MTFBf 120 gpm

2.1 TestSdup

The UT SAFL Baffle test unitis a 5-ft diameter x8-ft high stormwater treatment device
containingan internal SAFL Baffle, which is designed to facilitate the settling of sedimen
particles. The baffle, whichansisted of multiple perforated pasghas instakd in the centeof
the tank and oriented perpendicular to the inlet pipe. The baffle inveriowatel one foot
below theinlet and outlet pipe invertgl ft above the tank floor and &ft high. The unitwas
configured with 14 inch I.D. inlet and outlet pipg with the pipe invert elevainsat 5 ft above
the unitfloor. The inlet and outlet pipegere oriented orcenter with 1% slopesklow enterirg
the unit contacts theepforated baffle, which ithen conveyed tiough the perforatios or under
the baffle before entering the outlet @i drawing of thedesignis shown orfFigure 2. A false
floor was nstalled at the 50%umpdepth of 18 inchefor the hydraulic andemoval efficiency
testing The floor height was reduced to 14 instier the soour testng to alow the addition of 4
inches of sediment.The test ank diameter ob ft was used for all relat® area calculations.
Photograpls showing thetestunit installel in the test loomnd theinstalled 600 wide by 3®
high SAFL Baffle (two 180 panels and a single @panel)areshownin Figure 3.
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Figure 3 SAFL Baffle Test Unit Installed in Alden Flow Loop

The SAFL Baffle test unitwas installed in the Alden test loop, slhoonFigure 4, which is set
up as a recirculation system. Thep is designed to provide metéfdow up to approximately
9 cfs, using calibrated dgiice plate and venturi diffrentialpressire meers Flow wassuyoplied
to the unit using either a 20H#? 50HP laboratory pump (flodependent), drawing water from a
50,0@®-gallon supply sump.Thirty (30) ft of straight 4 inch pipe conveyed the meterdtbw to
the unit. Eight @) ft of straicht 14 inch effluent piping returned the test flow back to thggly
sumpas a free dischaeg The influent and effluent pipesene set ai% slopes. A 2 inchtee
was located3 ft upsteamof the test unit fornjectingthe testsediment mto the crownof the
influent pipe. Sediment injection was accomplished witle use of a volumetric savefeeder.
The endof-pipe grab samplip methodology was used for tlseour ted. The mass capte
methodology was usedf the removal efficiency sing. An iso-kinetic sanpler was installed
in the upstream vertical riseipe for collection of the b&ground samples.

Filtration of thesupply sumpto reduce backgroundicentation was performed withan inline
filter wall containhg I-micron filterbags.
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Figure 4 Plan View of Alden Flow Loop

2.2 Hydraulic Testing

The SAFL Baffle was tested wh clean water to determine its hydiautharacteristic curves.
Flow and wate level measurementwere recordedat steag-state flow conditions using
computerdataacquisiion system, which included a data collect progré@2, 5 0 0 emRun®
differential pressurecell, andOmegadyné-2.5 psi pressuretransducer The pesare cellwas
mounted at an levation of 2.597 ft below theoutet pipe invert. This datum value was
subtracted fronall recordedmeasurements to calculatee water heigt above the invert. The
system energy loss acro$etunit was determindaly addng the velaity head to the elatons
atthe inlet and outlet pipes



Flows wereset and meagred using calibrated differentiptessure flow meters and caoitr
valves. Eab test flow was set and operated at steady statepjoroximatelys5 minutes after

which timea minimum of 60 seands of flow and pressure data wemeeraged andecaded for

each pressure tap locationVater elevations were measur@oe ppe-diameter uptream and
downstream of the unias well asvithin the treatmentank

2.3 Removal Efficiency Testing

Remoual testng was conducted on a cleanitwitilizing the mass cpture testingnethodology.
A false floor was installed at the B0collection smp sediment storage depthi8inches All
tests were rurwith clean watercontaning a backgraind suspendedsedment concentration
(SSC) 0of 020 mglL.

Sevensediment removal efficiency tests were conducted at flawging from16% to 161%of
thefinal Maximum Treatment Flow Rate (MTFR).

The sediment particle size distribution (PSD) used for scaliremovalefficiency testingwas
comprisedof 50-1000- and 1 1000-micron (respectively) silica particles with a SG of 2.65
(Table 1). Sediment batche&-1000micron were prepared by Alden to meet the protocol
specifications usingommerciallyavailable dica products. A rando sample from eachest
batch was analgdin accordane with ASTM D6913D7928, by GeoTesting Express, an AALA
ISO/IEC 17025 accredited independent laboratofpe specified lesthan (%finer) values of
the sample average were withhe 2 percentag@oint tolerancdistedin the protocol. The 50i
1000-micron sediment wasprocured in bulk from AGSCO agertified material. The
certification was performedoy CTLGroup, an ISO/IEC 17025 accredited independent
laboratory and provided wh the material shipm.

The target inflent sediment concwation was 200mg/L (20 mg/L) for all tests. The
concentration was verified by collecting a minimumedajht timed dry samples at the injector
and correlating the data with the measured ftei®. Each sample vaime was a minimum of
0.1 liter, with the colledion time not exceeding thinute. The allowed Coefficient of Variance
(COV) for the measured sampless O 0.10. The reportedtest concentration was calculated
based on the total masgected during the tesind total volume fowater introduced ding
sedment dsing.

A minimum of 25 Ibsof test sediment was introduced into the influent pipe for each Test.
moisture content of the test sediment was determined using AINIX2A.9) iStandard Test
Methods for Laboratory Deermination of Wate(Moisture) Cone nt of Soi | and
for each test conductedlhe allowed supply watemaximumtemperaturef 80 degrees F was
met for all tests conducted.

A minimum of 8 backgroundsamples of the supply wear were collectedat evenly spaced
intervals throughou each test. Samples were collected every hour for anyOt8shours in

duration. Collected samples were analyzed for Susperetich&ntConcentration (SSC) using
ASTM D3977-97 (2019) iiStandard Test Methods for Detenimg Sediment Concentration in
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Water&@ mpl.es 0
After completion of a selected test, the unit wasatiéed over a period not exceeding 30 hours.

The remaining water and sedimemére collected from thdaestedtreatmert unit and dried in
designated praveighed nonferrous trays in compliance with ASTM216 (2019)

Table 1 NJDEP Target Test Sediment Particle Sie Distribution

TSS Removal Test PSD Scour Test Prload PSD
Particle Size o o
. Target Minimum % LessThan2 | Target Minimum % Less Tharg
(Microns)
1,000 100 100
500 95 90
250 90 55
150 75 40
100 60 25
75 50 10
50 45 0
20 35 0
8 20 0
5 10 0
2 5 0
1. The material shall be hard, firm, and inorganic with a specific gravity of 2.65. The various patidiebsi
uniformly distributed throughbthe material prior to use.
2. A measured ved may be lower than a targaetimum% less than value by tgptwo percentage points, provid
the measuredsgivalue does not exceed 75 microns.
3. This distributiorsto be usedtopfe o ad t h e evitatidrockambee fdriefifte and odine scoutesting

24 Scour Testing

A sediment scour test wasrmucted to evaluate the ability to retain captured materiahgiu
high flows. Fourinchesof 50-1000-micron sdiment was proadedin the collecton sumpto
the 506 capacity level All test £diment was evenly distributed and levelled prior to testing.

The unit was filled with clean water @0 mg/L background)otthedry-weather conditiomprior
to testing. Testing was conducted at a temperatuse exceeding 80 degrees F. The test was
initiated within 96 hours of filling the unit.

The test was contted aia minimum o0f200% MTFR for orine certification. Testing consisted
of conveying the selectedrge flow through the unit and collecting IBne-stamped effluent
samples (every 2 mines) forSSCanalysiswith the first sample being collectedniinute after
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initiating the flow. A minimum of 8 evenlyspace time-stamped background samplegre
collecedthroughout the test. The target flavas reached withi8 minutesof commencement
of the test. Flow data was continuously recorded edesemnds throughout the tesha
correlated with the samples.

Each éfluent grabsample for sediment concentaatianalysiswascollectedfrom the end othe
effluent pipeby sweeping 4-liter wide-mouth bottlehrough the effluent stream

25 Instrumentation and Measuring Techniques
Flow

The inflow to the test unit was measured using one of five (5) caibdifferentialpressure
flow meters .50 2 0 , dJog, 8®Q9 . Vvitas falinicated per A8SME guidelines and
cali brated i non Bdpaitmentd d-lowsS avere et vathcantrol valve and the
differential head from the meter was measuretigiai Rosemourt 0 to 250inch differential
pressurecell, also calibrated at Alde The test flow was averaged and recorded eeiy 30
secong (flow dependent) throughout the duration of the test using douse computerized
data acquisitiorprogram. The acuracy of the flow measurement i94%. The maximum
allowable Coefficiat of Variance (COV) for flow documentatiaves 0.03. A photograph 6 the
flow meterarrayis shown orfFigure 5.

Figure 5 Photograph Showing Laboratory Flow Meters



Tempeature

Water temperature measurementghin the supply sump were obtained usiagcalibrated
Omeg& DP25 temperature probe and readout ceviThe calibration was performed at the
laboratory prior to testing. The temperataneasuremenivas documentedt @éhe start middle
and end of each tego assure an acceptable testing tentpeeaofO80 degrees F.

Presue Head

Pressure head measurements were recorded at multiple locations using piezometer taps and a
Omegadyne PX4190 - 2.5 psi pressure transote, calibrated at Alden prior to tesg.
Accuracy of the readings i50.001 ft The cell was installed®.597ft below theoutlet invert,

allowing for elevation readings through the full range of flows.miéimum of 60 seconds of
pressure data was engged and recorded for each pressuap, tunder steadstate flow
conditiors. A plotograph of the pressure instrumentation is showfigare 6.

Figure 6 Pressure Measurement Instrumentation



Sediment Injection

The test sediment was injected inte thown of the influent pipe using anugerFeeders LTB
volumetric screw feder, malel VF-1, shown onFigure 7. The feed screws used in testing
ranged in size frond.5 to 1 inch, depending on the test flow. Each auger screw, driven with a
variablespeed dwe, was calibrated with the test dsment prior to testing. Theretest
cdibration, & well as test verif@tion of the sediment feed was accomplished by collecting 1
minute (maximum)timed dry samples and weighing them ocatibratedOhaug 4000g x 0Olg,
model SCBO010 digital scale The allowable COV for sediment feed w@8.10.

Figure 7 Photograph Showing VariableSpeed Auger Feeder

Sample Collectio

Background concentration samples were collected from the center of the vesécgipe
upstean of the test uniinlet pipe,with the use of ®.75inch isokinetic sample shown on
Figure 8. The sampler was calibrated for each test flowll effluent grab samples were
collected from the fredischarge at the end of the effluent pipe, usifigwide-mouth bottles.
All collectedsamples were a minimuni 0.5L in volume.
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Figure 8 Photograph Showing the Background Isokinetic Sampler

Sanple Concentration Analysis

Effluent and background concentration samples were analyzed by Alden in accomdnce
Method B, aglescribed ilPASTM Designation: D 39787 (Reapproved 209) ,Staridad Test
Methods for Determining Sediment Concentration in Water Sampl@é&dden has assigned a
Non-Detection Limit (NDL) of 1.0 mg/L. To be conservative, all concemmatbelow the NDL
were assigned value of (6 mg/L.

Mass Capure Analyss

A mass cpture test methodology, in which the influent and captured sediment mass is
guantified, was used to determine the sediment removal efficieneachtestflow. The mas

of injected sediment was d@emined by weighing the prepared test bapclor to teding and
subtracting the remaining mass at the conclusion of the test. All captured material was collected
in designated praveighed norferrous trays and dried in arRlg® laboratory oven; model ED

400, in accordance with ASTM 226. Depenithg on collected mass, each tray was weighed on
either an Ohads2200g x 0.1g; model SPX2201, or Oha@dkg x 0.0001kg; model RBOLS

digital scale.

2.6 Data Management and Acgisition

A designated.aboratoy Records Book was used to document the timms and rtinent data
entries for each test conducted. All entries are initialed and dated.

11



A personal computer running an Alderhouse Labvie Data Acquisition program wassed

to record all dat relatedto instrument calibration angégting. A B-bit Natioral Instrument$
NI6212 Analog to Digitaboard was used to convert theltagesignal from the pressure cells
Al d e nliogse data collection software, by defaultllemds onesemnd averages ofah
collected at a raw rate of 250 Hz. Thestemallows very long contiguous data collection by
continuously writing the collected-decond averages and their RMS values to disle dhta
output from the program is in tabloheited text fama with userdefined number of significant
figures.

Testflow and pressure dataevecontinuously collected at a frequency of 250 Hz. The flow data
was averaged and recorded to file every 5 to 30 seconds, depending on the duratiaesbf the
Steadystae pressure ala was averaged and recorded over a duratf 60 seconds for each
point. The recorded data files were imported into Excel for further analysis and plotting.

Excel based data sheets were used to record all sediment médtdedsed forquantifying
injection rate, effluent (scour) anmhckgroundsampleconcentrations, flow, pressumass,and
PSD data. The data was input to the designated spreadsheet for final processing.

2.7 Quality Assurance and Control

All instruments were calibréed prior to testing and periodically checked throughotie ttest
program.nstrumentation calibrations were provided.

Flow

The fl ow meters and pressure cell s ,whkiches cal i b
ISO 17025 accredite All pressurelines were pured of air prior to initiating &h test A

standrd water manometer board and Engineers Rule were used to measure the differential
pressure and verify the computer measurement of the selected flow meter.

Sediment Injection

The sedimentded(g/min) wasverified with the use of &IST traceablaligital stopwatchand

40009 calibrated digital scale. The tare weight of the sample container was recorded prior to
collection of each sampleThe samples were a minimum of O.tetiin size, wth a maximum
collection time of Iminute. The final mass/wlume sediment concentrations were adjusted for
moisture.

Sediment Concentration Analysis

All sediment concentration samples were processed in accordance with ASTM-@BQATD)
andytical mehod. Gross sampl&eights were measured usin@200g x 01g calbrated digital
scale. The dried sample weights were measured with a calibra@gdx 0.0001g ANLY
analytical balance. The change in filter weight due to processing was atfourty including
three cortrol filters with each test setThe averagef thethree values, which was typicahy-
0.1mg was used in the final concentration calculatioddden has assigned a Ndetection
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Limit (NDL) of 0.25 mg/L. To be consentave, dl concentrationdelon theNDL wereassigned
a value of L3 mg/L.

The ASTM SSC anal ysis met hod i s not currently
accreditation. Analytical accuracy was verified by preparing two blind control samples (~20
mg/L and 50 mg/L), using the test sedimeand processingccording tothe ASTM method.

The find calculated values were within 6% of the theoretical sample concentrations, as shown in
Table 2. The lower processed sample concentrations were within expected ‘& u6s, %

finer value of the Bb-micron size (filter porosity) was approximaté&$o.

Table 2 Results ofProcessedlind Control Concentration Samples

Sample 1 Sample 2
mg/L mg/L
Prepared 523 23.0
Concentration
Processe_d 518 216
Concentration
Delta % -0.9% -5.8%

3. Performance Claims

The following performance claims for thépstreamTechnolodges SAFL Baffle are basedn the
independent laboratory testing condudtedccadance with the NJDEP testingopocol

Total Suspended Solids (TSS) Removal Efficiency

The SAFL Baffle Stormwater Treatment Unit achieved removal efficiencies ranging 3&6#o
to 62.8%, using tke NJDEP 1-1000 micron sedimenPSD. The NJDEP wgihted emoval
efficiency based on an MTFR ofi20 gpm, was %.3%, which meets the 50YWNJDEP
certificationcriterion.

Maximum Treatment Flow RatMTFR)

The effective treatment sedimentatiaeaof the testd unit was19.6ft2. The 100% MTFR is
120gpm(0.27 cfs) with a coresponéng surface loading rate 6f1 gpm/ft®.

Maximum Sediment Storage Depth and Volume

The maximum sediment storage depth of the test unit3@asches(60 inchesi 24 incheg,
which equates to aediment storage volume @&B.8ft>. The 50% storage depth w48 inches
corresponding taa storagevolume of 29.41t3,

13



Online / Offline Installation

A 10136 MTFRonline sediment scour testas performed with the collection sump preloatted
50% of the capture capig (18 inche9, using the NJDERrotocol 50-1000-micron sediment
PSD. The testesultedin anavemlage unagustedeffluent concentrationf 2.5 mg/L, and adjusted
concentration of 0.1 mg/lwhich meets the dime installationNJDEP certificationcriterion

System Loss
Hydraulic testing was conducted at flows ranging fré@itto 2500 gpm. The system Ilsswas

not measuable at flows below 1100 gpm. The maximuacorded loss was 0.37 ft at 2500 gpm.

4. Supporting Documentation

The NJDEP Procedure(NJDEP,2013) for obtainirg verification of a stormwatemanufactured
treatment deviceMTD) from the New Jeey Corpoation for Advarced Technology (NJCAT)

requires that HAcopies of the | abmasadddatayallt e st
data from performance eluation test runs; spreadsheets containing original data from all
performance testuns; all petinent calau | at i ons; etc. 0 beThswasl uded

discussed witiNJDEP,and it was agreed that as loag such documentation could be made
available by NJCAT uponrequestit would not be prudenor necessaryto include all this
informaion in this verification report.This information was provided to NJCAT and is available
upon request.

4.1 Test Sedimem PSD Analysis

The sediment particle sizeigtribution (PSD) used for scour and removal efficiency testing was
comprised of 5A.000 and 1-1000-micron (respectively) silica particles with a SG of 2.65
provided by AGSCO Corpa QAS International ISO001 cetified company Sedimemh batches
were prepred by Alden to meet thd-1000micron PSD removal efficiency testingprotocol
specificatons A randbm sample from each test batch was analyzed in accordance with ASTM
D6913/D7928, by GeoTesting Express, an AALUSO/IEC 17025 accreditl independent
laboratory. The 50i 1000-micron sediment wagprocured in bulk from AGSCO asertified
material. The certification was performedby CTLGroup, an ISO/IEC 17025 accredited
independent laboratorand provided with the matal shipment

Sedimenttest batches of approraely 30-35 Ibs each were prepad in individual 5gallon
buckets, which were arbarily seleced for each removal test. A welixed sample was
collecied fran eachtest batch and analyzed for PSD by Gesting Express. The averagettod
samples was aedfor compliance to the protocol specification¥he specified lesthan (%
finer) vaues ofthe 3sample average were within the 2 percerfagat tolerancelisted in the
protocol. The PSD data of theamples are shown ihable 3 and the correspondingurves are
shown orFigure 9.
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Table 3 Removal EfficiencyTest SedimentParticle SizeDistrib ution

Test Batch Bucket 15 Bucket 10 Bucket 7 Bucket 1 Bucket 11 Bucket 8 Bucket 13 QA/QC
19.3gpm 38.6 gpm 55gpm 96.4 gpm 110 gpm 138 gpm 192.8 gpm Average NJCAT Campliant
(micron) %-Finer %-Finer %-Finer %-Finer %-Finer %-Finer %-Finer %-Finer %-Finer

1000 100 100 100 100 100 100 100 100 100 Y
500 96 96 96 96 96 96 96 96 95 Y
250 89 89 88 89 89 89 88 89 90 Y
150 73 74 73 74 74 73 73 73 75 Y
100 62 61 61 61 61 62 59 61 60 Y
75 55 53 53 54 54 54 52 54 50 Y
50 46 46 44 45 44 44 44 45 45 %
20 37 37 35 37 35 33 34 36 35 Y

8 24 22 23 26 20 22 21 23 20 Y

5 16 15 16 17 15 16 16 16 10 Y

2 8 8 9 9 7 7 8 8 5 Y
Dso 61 64 66 64 65 64 68 65 75 Y

The sediment particle size distribution (PSD) uedemoval eficiency testings finer thanthe
NJDEP P® sediment specificationg ble 1) across the dine distribution.The median(Dso) of
65 microns was less than the required 75 microns.
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Figure 9 Average Removal Efficiency Test Sediment PSD
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4.2 Removal Efficiency Testing

TestingSummary

Remova efficiency tests were conducted aflows ranging from16% to 161% MTFR. The
100% MTFR wad.20gpm The target influent sedimenbncentratiorwas200 mgL.

The measured flomemperatureand background datare shown inTable 4 and the injected
sedment catasummaryis shown inTable 5.

Table 4 Test Flow and Tenperature Summary

Measured Flow Maximum Maximum QA/QC Removal
Flow Measurement Temperature Background Compliant Efficiency
gpm cov Deg. F mg/L
19.3 0.002 65.4 1.9 Y 62.8%
38.6 0.002 66.8 51 Y 55.9%
55.2 0.002 74.3 25 Y 54.4%
96.4 0.001 65.4 7.9 Y 44.3%
110.1 0.002 68.6 7.8 Y 44.5%
137.8 0.002 67.8 9.3 Y 42.7%
193.2 0.002 65.8 104 Y 38.6%

Table 5 Injected Sediment Summary

Flow Target Injector Wis. Injector Mass/Volume | Total Injected [ QA/QC
Concentration | Concentration | Measurements | Concentration Mass Compliant

gpm mg/L mg/L cov mg/L Lbs.

19.3 200 198 0.06 202 27.31 Y
38.6 200 196 0.05 195 26.06 Y
55.2 200 200 0.01 191 24.77 N
96.4 200 206 0.04 207 28.09 Y
110.1 200 200 0.01 201 26.81 Y
137.8 200 200 0.01 199 26.35 Y
193.2 200 200 0.03 197 25.91 Y
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Removal Efficiency Summary

At theendof each test run, the captured sediment was collected and quardreall runs there
was zerosedment in the inlet pipeThe removal efficiency wadetermned by dividing the
sediment captured in the SAFL Baffle sump by the injected sadimass

Captured Sediment Mass

% Removal = x 100

Injected Sediment Mass

The removal efficienciesf the tested flowsanged from38.6% to 62.8%. The testdata was
plotted, and a'3-order polynomial curve and equatiovasapplied. The Rvalueof the curve
equation wa$.98, exceeding the 0.95 criten. The e@uation was used to select the 100%
MTFR (120 gpm, 6.12 gpmAx andcalculate the(NJDEP weightedemovals for the 25%, 50%,
75%, 100% and 125%ows. The calalated MTFR removal summary is showin Table 6.
The removal curvandcorrespondig equaion using the 7 testdata pointsareshown onFigure

10. The weighted removal at the target MTFRaBusng the curve equation wa8.3%.

Table 6 Removal Efficiency Summary

MTFR Flow (gpm) Removal Annual Weighted
Weighting Removal
Factor
25% 30 59.3% 0.25 14.8%
50% 60 51.7% 0.3 15.5%
75% 90 46.6% 0.2 9.3%
100% 120 43.4% 0.15 6.5%
125% 150 41.3% 0.1 4.1%
50.3%
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UT SAFL Baffle
Sediment Removal Efficiency Curve
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Figure 10 Upstream Technologies SAFL BaffleRemoval Efficiency Curve

16% MTFR (19 gpm)

Although this test was above the 10% MTFR flow, it was low enough to allow interpolation of
the 25% weighted removabpmt and therefore, deexd acepteble. The test was conducted

19.3 gpm over a period ofl4.5 hours The test flowwas aeragel and recorded ever$0
seconds throughout the test. The average recorded testwvlewi9.3 gpmwith a COV of
0.002. The ecorded temperature for thelftéd ranged fron 64.8to 65.4degreed-.

The injection feed rate df4.6 g/min was vefied by cdlecting timed weight samples from the
injector every 30 minutes The calculatedinfluent injection concentrations rfahe ful test
ranged froml81 mg/L to 218 mg/L, with a mean o£98mg/L and COV of 0.6. The total mass
injected into the nit was27.3L Ibs The calculated mas®lumeconcentration for the test was
202mg/L. Themeasured flow and influembncentrabn datafor the complete test is shovem
Figure 11.

Sixteen (16) background concentrations samples were collected throtigf®udest ad ranged
from 05to 1.9mg/L. The background curve is shownkigure 12.

The total mass collected from the unit vi&s16 Ibs, resulting in a removalfciency of 62.8%.
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UTSAFL Baffle
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Figure 1219 gpm Measured Background Concentrations

32% MTFR (39 gpm)

The test was conducteat 39 gpmover a period of7 hours The test flw was averaged and
recorded eery 30 secondshroughout the test. The average recorded test\ilas/ 38.6 gpm
with a COV of 0,002 The ecorded temperature for the full test ranged fie6n3 to 66.8
degrees-.

The injection feed rate ¢f9.2g/min was erified by collecting timedveight samples from the
injector every 30 minutes The calculatedinfluent injection cacentraions for the full test
ranged froml81 mg/L to 218 mg/L, with a mean 019 mg/L and COV of 0.B. The total mass
injected into thaunit was26.06 Ibs The calalated masgvolume concentration for the test was
195mg/L. Themeasured flow and inflentconcentation data for the complete test is shown on
Figure 13.

Eight (8) background concentrations samples were collected throudietedt and ranged from
2.2t05.1 mg/L. The background curve is shownkigure 14.

The total mass collected frothe unit was 1458 1bs, resulting in a removal efficiency 66.9%.
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46% MTFR (55 gpm)

The test was conducted 55 gpmover a period obpproximately 5 hours The test flow was
averaged and recorded ev@&yseconds throughout the test. The average recorded testdlow
55.2gpm, with a COV 0f0.002. Therecorded temperature for the full test ranged fio8r8to
74.3degrees-.

The injection feed ste of 41.7 g/min was verified by collecting timed weight samples from the
injector every 40 minutes The calculatedinfluent injection concentrations fohé full test
ranged from197 mg/L to 22 mg/L, with a mean 0200mg/L and COV of 0.0. The btal mass
injected into the unit wa24.77 Ibs, <1% of therequired25 Ibs (To be protocol compliant this
was increased to 25.00 Ibs for removal efficiency Watons, reducing the removal efficiency
percentag®.5%). The calculatednasgvolumeconcentration for the test wd91 mg/L, which
accoured for the ipected mass being lowThe measured flow and influemncentration data
for the complete test is siwa on Figure 15.

Eight (8) background concentrations samples were collected throughout the test and ranged from
0.4to 2.5mg/L. The backgund curve is shown dfigure 16.

The total mass collected from the unit vi&s@) Ibs, resulting in a removal B€iency of 54 4%.
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Figure 1555 gpmMeasured Flow and Influent Concentrations
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UT SAFL Baffle
55 gpm, 200 mg/L
Background vs. TIme
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Figure 16 55 gpm Measured Backgraund Concentrations

80% MTFR (96 gpm)

The test was conducted 96 gpmover a period ohpproximately 3 hours The test flow was
averaged rad recorded every30 seconds throughout the test. The averag@rded test flowvas
96.4 gpm with a COV of 0.01. The recorded temperatufor the full test rangeftom 65.3to
65.4degrees-.

The injection feed rate af3.0g/min was verified by cadcting timed weight samples from the
injector every 25 minutes The calculatedinfluent injection concentrations fahe full test
ranged fron 190 mg/L to 2L6 mg/L, with a mean 0206 mg/L and COV of 0.9. The total mass
injected into the unit wa28.09 Ibs The calculated magsolume concentration for the test was
207mg/L. Themeasured flow and influebncentrathn data for the completest is shown on
Figure 17.

Eight (8) background concentrations samples were collected throughout the testgaod iam
0.3to 7.9mg/L. The background curve is shownkigure 18.

The total mass collected from the unit wi2s43 Ibs resulting in a nmoval efficiency o#4.3%.
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92% MTFR (110 gpm)

The test was conducted 96 gpmover a period oapproximately2.5 hours The test flow was
averaged and recorded eyé&0 seconds throughout the test. The average recorded testdlow
110.1gpm, with aCOV of 0.002. The recorded temperature for the full test ranged 88mto
68.6 degreed-.

Theinjection feed ate 0f83.3 g/min was veried by collecting timed weight samples from the
injector every 2 minutes The calculatedinfluent injection conenrations for the full test
ranged froml97 mg/L to 23 mg/L, with a mean 0200 mg/L and COV of 0.0. The totalmass
injected into the unitvas26.81 Ibs The calclated massolume concentration for the test was
201 mg/L. Themeasured flow and inflent concentration data for the complete test is shown on
Figure 19.

Eight (8) background concentrations samplesenvasllected throughout thedt and ranged from
0.8to 7.8 mg/L. The background curve is shownkigure 20.

The totl mass collected froitine unit was11.9 Ibs, resulting in a removal efficiency é#5%.
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UT SAFL Baffle
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Background vs. Time
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Figure 20110 gpmMeasured Backgraind Concentration

115% MTFR (138gpm)

The test was conducteat 138 gpmover a periof 2 hous. The test flow was averaged and
recorded eveni0 seconds throughout the test. The average recorstetiow® was 137.8 gpm
with a COV of 0.2 The recorded temperature for the full test ranged 637 to 67.8
degrees-.

The injection fed rate o 104.1g/min was verified by collecting timed weight samples from the
injector every 17 minutes The calaulated influent injection cooentrations dr the full test
ranged froml94 mg/L to 3 mg/L, with a mean 0200mg/L and COV of 0.0. The bttal mass
injected into the unitvas26.35Ibs The calculated mas®lumeconcentration for the test was
199 mg/L. Themeasured flow and influt concentrabn data for the complete test is shown on
Figure 21.

Eight (8) background concentrations samplese collected throughout the test and ranged from
0.3t09.3mg/L. The background curve is shownkigure 22.

The total mass collected frotne unit wasl1.24 Ibs, resulting in a removal efficiency dR.7%.
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161% MTFR (193 gpm)

The test was condwsd at 193 gpmover a period 090 minutes The test flow was averaged and
recorded even0 seconds throughout the test. The average redoest flow was ©3.2gpm,
with a COV of 0.02 The recorded temperature for the full test ranged 6 to 65.8
degrees-.

The injection fed rate 0fl45.9 g/min was verified by collecting timed weight samples from the
injector every B minutes The calculated influent injecton concentrations for the full test
ranged froml93 mg/L to 208 mg/L, with a mean 0200 mg/L and COV of 0.8. The btal mass
injected into the unitvas25.91 Ibs The calculated mas®lume concentration for the test was
197 mg/L. The measured flow anthfluent concentration data for the complete test is shown on
Figure 23.

Eight (8) background concentrations samplesre collected throuwut the test and ranged from
0.5t010.4mg/L. The background curve is shownkigure 24.

The total mass collected from the unit weE.Q Ibs, resulting in a removal efficiency 88.6%.
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Figure 24 193 gpm Measured Background Concentrations

4.3 Scour Test

The commerciallyavailable AGSCO NJDEP5@.000 certified sediment mix was utilized for the
scour test. Three samples of the batck were analyzed inc@ordance vih ASTM D42263
(2019), by CTLGroup, an ISO/IEC 17025 accredited independent laboyatodyprovided with
the sedment shipment The specified lesthan (%finer) values of the sample average were
within the specification$isted in Column 3 of Table 1, as defined by the protocol. TBgo of

the 3-sample average was 202 microns. The PSD data of the sangxésven in Table 7 and
the corresponding curves, including the initial AGSChanise analysis, are shown Bigure

25.
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Table 7 PSD Analyses of AGSCO NJEP 50-1000 BatchMix

Test Sediment Particle Size (%-Finer)
Particle size | NJDEP %-Finer
(& m) | Specifications| gample 1 Sample 2 Sample 3 Average
1000 100 100 100 100 100
500 920 95 95 95 95
250 55 58 58 59 58
150 40 41 41 42 41
100 25 23 23 23 23
75 10 10 10 11 10
50 0 1 1 1 1

50-1000>m NJDEP and AGSCO
Sediment Mix PSD

100%
oo ///
2013 NJDEP PSD

80% e //

70% —=— CTLGroup Analysis
60%

—o— AGSCO In-house
50% Analysis

% Finer

40%
30% /
20%

10%

0% T T T
10 100 1000

Microns

Figure 25 Scour Sedimemn PSD Curves

The scour test was conducted with the unit preloaded 4vitlches of sediment to tke 50%
capacity level The false floorwas lowered 4 nches to allow for the addition of the test
sediment
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The test was condtetd at 1218gpm, which is equato 1013% MTFR. This flow was selected by
UT based on previously condudtdaests. The flow datawas recorded every seconds
throughout the test dnis shown onFigure 26. The target flow was reached witi@minutes of
initiating the test. The averageoeded steadgtate flow wasl218gpm, with a COV of 0.02.
The recorédwater temperaturevas 75.8 degrees F.

Eight background samples were ledled throughout the duration of the test. The measured
concentrations raedfrom 2.5to 3.0mg/L, with anaverage concentration 218 mg/L.

A total of 15 effluent samples wecellected throughout tle test. Thealcublted concentrations
adjusted fotbackground,ranged from0D to 1.7 mg/L, with an average concentration@i mg/L.
The effluent and backgrodrconcentration dat@reshown inTable 8and onFigure 27.
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Figure 26 1015% MT FR Scour Tes Recorded Flow Data
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UT SAFL Baffle
1015% MTFR Scour Test
Background and Effluent Concentration Data
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Figure 27 1015% MTFR Measured Background and Effluent Concentrations

Table 8 1015% MTFR Effluent Concentration Data

Sample ID Timestamp Effluent. Backgrour?d Adjusted Efﬂuent
Concentration Concentration Concentration

(minutes) (mg/L) (mg/L) (mg/L)
EFF1 1 2,04 254 0.00
EFF 2 3 31 2.67 0.44
EFF 3 5 249 2.79 0.00
EFF 4 7 2.65 2.89 0.00
EFF 5 9 2.19 3.00 0.00
EFF 6 11 2.62 2.83 0.00
EFF7 13 3.06 2.66 0.40
EFF 8 15 3.24 281 0.42
EFF9 17 2.99 2.97 0.02
EFF 10 19 3.05 2.87 0.18
EFF 11 21 2.88 2.77 0.11
EFF 12 23 2.44 2.72 0.00
EFF 13 25 2.04 2.66 0.00
EFF 14 27 1.66 2.66 0.00
EFF 15 29 1.29 2.65 0.00

Average 2.52 2.79 0.10




4.4 Hydraulics

Piezometer taps were installed in tiinéet and outlet pipe invertand esttank as describedh
Section2.2 Flow (gpm) and water levelft) within the systemwere measured fot5 flows
ranging from50 gpmto 2500gpm (5.6 cfs). The recordeelevationdataand system losare
shown inTable 9 and on Figure 28. The presswe dita for the inlet ad outlet pipes were
corrected for energgvelocity head. The greatest calculated los80.37 ftwasmeasued atthe

highestfl ow.

Table 9 Recorded Flow and Etvation Data

cioy | IMetEL () outet L. (¢ Erf’e{ztfross
gpm Corrected for| Corrected for

V-head V-head A-C

ft ft ft

50.9 0.188 0.186 0.002
100.3 0.250 0.261 -0.011
201.7 0.359 0.370 -0.010
301.9 0.444 0.454 -0.010
404.1 0.519 0.531 -0.012
486.0 0.573 0.585 -0.013
599.1 0.640 0.656 -0.016
754.7 0.727 0.742 -0.014
901.6 0.803 0.811 -0.008
1118.0 0.911 0.914 -0.004
1303.0 1.021 0.998 0.023
1500.0 1.162 1.087 0.075
1754.7 1.344 1.199 0.145
2004.3 1.524 1.311 0.213
2497.7 1.925 1.555 0.370
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UT SAFL Baffle Hydraulic Characteristics
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Figure 28 Measured Flow vs Water Elevations

5. DesignLimitations

Upstream Echnologies, Inc. has engineers to assist with stddaifor every project. This
includes selecting the corre&AFL Baffle model to meet theproject requirements. Many
factors impact the SAFL Baffles performanceluding inlet pipe diaméer, slope of the inlet
pipe, slope of the site, drege area contributing to the SAFL Baffle, impervious area draining to
the SAFL Baffle, infiltration rate ofthe pervious areasand particle sizalistribution of the
sediment The following is a discusion of design limitations for the SAFL Baffle.

Slope

The SAFL Baffle performs optimally with inlet pipe slopes from n@#r to 3%. At slopes
above 3%, the parmance will be impacted and may require increasing the size of theoun
meet propct reqirements. Upstream Technologies engineers cant agdsquestions on pipe
slope and whether a larger size usiheeded

Maximum Flow Rate

The SAFL Baffle $ available inr6 madels to achieve the required treatment rate. Initaaid
multiple SAFL Bdfles can be installed on larger sitesee blleted items below) The SAFL
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Baffle is designed to be installetline. At high flows exceedinghe MTFR, the SAE Baffle
will retain previously captured sediment in the sump but camgtuadditional sedimat will be
reduced.

1 Multiple SAFL Baffles can beised if they are installed in parallel. An example of a
parallel instaktionis when a site &s more than onleranch (separate pipe runs) on the
storm sewer system. One SAFL Baftknbeuseal per branclor pipe run.

1 Do not install multiple SAFL Balés in series.For example,wo SAFL Bafflestructures
placeddownstreamo ea&h other on thesame storm sewer pip®ar the outlet of the
storm sewer will not work. The upstream BAbdfle structure will perform all the
sediment capture and any remainingisesht will be too fine to be captured in the
downstream SAFL Baffle

In some cases, maxinm flow rate will be ggerned by structural capacity of the SAFL Baffle.
A bracing kitis awailable b alow the SAR Baffle to withstand higher flows, and the Upsine
Technologies websiteontainsguidance on maximum flows for urdwed ad braced SAFL
Bafflesat: https://www.upstreamteatmologies.us/docs/SAFBaffle-BracingDetail.pdt

Installation Limitations

The SAFL Baffle is installed in aatdad precast concre&t manhole purchased logall It is
shipped in a flat box, and all parts fit through air2z¢h inside dianeter manholeasting. It can
be installedbefore the top slabsiplaced on the manhol@fter the manhole is constructemt
even dter pavement is in place. SAFL Baffles canalso be retrofitted into existing sump
manholesThe retrofit must adére to the sizing tables in théerification Appendix.Installation
instrudionsare shpped in the boxvith each SAFL Baffle.

The invet elevation ofthe outlet pipe must be at or no more than 6 inches below thetinver
elevation of the inlet pipeThe SAFL Baffle does not work properly with a larger drop between
the inlet andbutlet.

The SAFL Baffle isinstalled perpendicular to the inleipp. Makesure ladder rungs are in a
location whee they will not interfere wh the installation of the SAFL Ba#. Upsteam
Technologies engineers are available to review a proposet Baffle structure and prove a
drawing of the orientation/stalation of he SAFL Baffle.

Load Limitations
The SAFL Baffle is installed in aandard, locally sourced precastusture. The required load
rating or DOT standard needs to be identifoedthe stormsewer drawing$or the project. It is

the responsility of the contractor to supplha structue tha mees the load rating or DOT
standard provided on the projectmdaand specifications.
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Accessibility

The SAFL Baffle must be installed anlocation that can be accessed by a vactuck. The
depth of the structve must not exceed the reach thie hose on tke vacuum truck that will be
used for maintenance.

6. Maintenance

The SAFL Baffle is a stainless stdmffle installed in a concretergtture to capture sediment
from stormwaterrunoff, and toretain the sedimenin the structure ding high fows. Once
installed, the SAFL Baffle requires maintenance to perforopgnly. There are two mar
maintenanceactivitiesas detailed in the Upgtam TechnologieSAFL Baffle O&M manual at

https://www.upstreamtecbiogies.us/docs/SAFL_Baffle Operations_and_Maintenance_Manual_NJDEP.pdf

1 Visud Inspection
1 Sump Cleaning

Tools Neded

1 Vacuum truck wih jetpowerwasher
1 Measuring tape with attached flat disk
1 Rake orbroom

Visual Inspection

Visual inspectio needs to take place @msure the SAFL Baffle is functioning pely and
shoud take place 3 times per year for thestf two yearsthenonceeach bllowing year. Key
inspection questions

1 Previous Inspeatnsi Whenwas the last time this structuresvinspected?

1 Access Is the structure accessiBl# not, removehe obgruction.

1 Debris- Is trash or vegetation ithe structure? If sayhattypesof trashor vegetatiorare
presentds there so much debribatit is difficult to see water? If so, sp cleaning is
required

1 Structuralintegrity i Push and pull on top @affle to insure it is still solidly andred to
the walls.Are therepieces othe Baffle that have become dislodged? Do any parts of the
Baffle appear weakdamagedr loosé If so, retighten as needed. If parts are needed,
contact Upstream Technologiats51-237-5123.

1 Clogging- Is anything cloggig theBaffle? If sq whatis causing the clogging? Attempt
to remove debris stuck to the Baffle withake o broom.

1 Sediment Accumudtioni Several measureznts should be taken to generate an average
sedimen deph. If average sediment depth is@ataove 18 inchesfrom the sump floor,
the sump needs to be cleaned oBump depth is measured from the pipe invert to the
sump floor.
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Sump Cleaning

Sump cleaning needs to take place to ensure maximumreapsedment from stormwater and
should be pedrmed at minimunonce per yearThe structuranay needmore frequensump
cleaningif sedimentdepthis consistentlymore than 18 inas above the sump fladdump depth
is mesurel from the pipe invert to the sump flo@ump cleaning involves:

Vacuum water, debrignd seiment
Jda wash debris from Baffle
Jet wash anyemaining debris and sedimdaotvards vacuum hes

= =4 =

7. Statemens

The following signed statements from thenanufcturer (Upstream Technologs, Inc),
independent esting laboratory(Alden Research Laboratoy) and NJCA are required to
compleethe NLAT veification process.

In addition, it should be noi@ tha this report has been subjectéd public review(e.g,
stormwater industry) and all commentgl@oncernsave been satisfactorilyldressd.
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Upstreams

Technologies

5201 East River Road, Suite 303
Fridley, MN 55421
July 27, 2022

Dr. Richard Magee, Sc.D., PE, BCEE

Executive Director

New Jersey Corporation for Advanced Technology
c/o Center for Environmental Systems

Stevens Institute of Technology

One Castle Point on Hudson

Hoboken, NJ 07030

Re: Verification of SAFL Baffle
Dear Dr. Magee,

Upstream Technologies Inc. has tested the SAFL Baffle hydrodynamic separator at
Alden Research Laboratory Inc. The testing was in accordanc e wi t h t he
Department of Environmental Protection (NJDEP) Laboratory Protocol to Assess Total
Suspended Solids Removal by a Hydrodynamic Sedimentation Manufactured
Treat ment Da 20R1c eThis ldtiert i® being sent to you required by the
AProcedur e f orcatobdf a Stormwatgr Meneifactufed Treatment Device
from New Jersey Corporation for Advanced Techn o | o gy 0202l .a tTledtesting
conducted at Alden Research Laboratory met or exceeded this protocol. Mr. James
Mailloux oversaw and conducted all water quality tests of our 60x36 unit. Sediment
samples were sent by Alden to a third-party lab for particle size analysis. The testing
verification report enclosed is supported by the protocol and procedure documents for
approval.

Feel free to reach out with any questions you may have.

Sincerely,

Artbwsn. Ao

Arthur Schwidder
Chairman & CTO
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MALDEN

luty 25, 2022
Dr. Richard Magee, P.E., BCEE
Executive Director
MNew Jersey Corporation for Advanced Technology
Center for Environmental Systems
Stevens Institute of Technology
One Castle Point
Hoboken, M) 07030

Conflict of Interest Statement

Alden Research Laboratory [ALDEM) is a non-bizsed independent testing entity which receives
compensation for testing services rendered. ALDEN does not have any vested interast in the
products it tests or their affiliated companies. There is no financial, personal, or professional
conflict of interest between ALDEM and Upstream Technologies, Inc.

Protocol Compliance Statement

Alden performed the verification testing on the Upstream Technologies SAFL Baffle treatment
system. The Technical Report and all reqguired supporting data documentation has been
submitted to MICAT as required by the protocol.

Testing performed by ALDEM on the Upstream Technaologies SAFL Baffle met or exceeded the
reguirements as stated in the “Mew Jersey Department of Envirenmental Protection Laboratory
Protocol to Assess Total Suspended Solids Removal by a Hydrodynamic Sedimentation
Manufactured Treatment Device”, (January 1, 2021). One test was below the specified injected
mass by 1% and was identified in the technical report.

Jlames T. Mailloux

Principal Engineer
Alden Research Laboratory
imzilloux@aldenlab.com

(508) 829-6000 xo446

R

ALDEM Research Laboratory, LLC,

a Verdantaz Company Massachusettz | Colorado | Oregon | Washington
30 Shrewsbury Street, Holden, Massachusetts 01520-1843 LO8-58253-6000 = www_aldenlab.com
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Center for Environmental Systems
Stevens Institute of Technolay
One Cadle Point
Hoboken, NJ 0703G0000

August20, 2023

Gabriel Malon, Chief

Bureau of NJPDES Stormwateermitting& Water QualityManagement
Division of WaershedProtecion and Restoration

New Jerseyepartment of Enviramental Protection

P.O. Box 420Mail Code501-02A

Trenton,NJ 086250420

DearMr. Mahon,

Based onmy review, evaluation and assessment of the testiogdacted onthe Upstream
Technologis SAFL Baffle Sormwater Treatment Un(SAFL Baffle) - Model 60 x36, at the
Alden Regarch Laboratoryinc. (Alden), tblden Massachusettsinder the direct supesion of
Alde n 6 s s e nateoangingdr, darmaailloux, the st protocol requirement®ntained in
theiNew Jer sey IngRraiocohtb Assestotdl Sugperded Solds Removal by a
Hydrodynamic Sethenfation Manufactured TreatmerDevice (Janary 1, 202) o(NJDEP
HDS Prdocol) were met or exceedleSpecifially

Test Sediment Feed

The mean PSDfahe test sedimeist complywith the PSD criteria esblished by the NDEP
HDS protocol. The removal eficiency test sedimenPSD analysis was plotte against the
NJDEPremoval éficiency test PSD pecification The test sediment was showa be slightly
finer than the sediment blesgecified by the protml (<75 microng; the tes sedimenDso was
65 microns. Thescou test sediment PSDhalysis was plottedgainst the NJDEP scour te2SD
specification and shvan to meetthe protocolspecificatins

RemovakEfficiency Testing

In accordane with the NJDEP HDSProtocol, removal efficiency esting was executed dhe
SAFL Baffle 5-ft. diameterconmercidly available unit, to establish the ability of th&AFL
Baffle to remae the specified testedment at 25%, 8%, 75%, 100% and 125% of tkelected
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MTFR (120 gpn). The tested SAFLBaffle demmstrated50.3% annualzed weighted solids
remova as defined in theNJDEP HDS Protool. The flow rates,feed rates and ihfent
concentration all met the NJDE HDS test prat ¢ o doéffient of varianceequrements and
the backgroundconcentation for all five test runs nevesxceeded 20 mg/L (maximum df0.4
mg/L).

Scaur Tesing

To damonstrate the abtly of the SAFL Baffle to be sed as an online treatnteshevice scour
tesing was conducted d@t013% of the MTFR. The scair tess were conductedwith the unit
preloaded withtd 0 sediment to the 50%apacity level 180 .) The averge unadjusted and

adjusted background sedamt concemations were 2.5 mg/L an@.1 mg/L. respctively. These
resultsconfirm thatthe SAFL Baffle meetsthe criteria for online use.

Maintenancd-requency

The predicted maintenance frequencydbiSAFL Baffle models i65 yeas.

Sincerely,

Hellew o logee

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

T

Manufactureii Upstream Tebnologies Inc. 5201 BaRiver Road, Suit803,Fridley, MN
55421 www.upstreamtechnologies.l51-237-5123.

Upstream Technologs SAFL Baffleverified models are shown ihable A-1 andTable
A-2.

TSS Remuwal Ratel 50%

Onlineor offline installaton

Detailed Specitation

T

NJDEP sizing tableand physicd dimensions ofthe SAFL Baffle verified malels are
atached Table A-1 andTable A-2).

New Jersey requirethat the pak tow rate of the NJWQ Bsgn Stom event of 1.25 inch
in 2 hours shall be ad b determine the approjate size for the NID. The60 x 36 SAFL
Baffle model ha a maxmum treatnent flow rae (MTFR) of 027 cfs (120 gpm), which
correspmdsto a surfacdoadng rate of6.1 gpm/ft of sedimetation area.

The maximumrecommended sedent cepth prior to adanout is50% of the maxnum
sedimen storage deptehavn in Table A-2.

SAFL Baffle Operdionsand MaintenareManual is at:
https://www.upstreamtechnologies.us/docs/SABaffle Operations _and MaintenandManual NJDEP.pdf

Thesediment removahtenal for all the SAFL Baffle models i65 years.

Under N.J.A.C. 7:&.5, NJDEP stormwaterdesign requremerts do not allow a
hydrodynamic separator suds the SAFL Bdfle to be used in series with another
hydrodynamicseparator toachievean emancedl SSremoval rate.
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Table A-1 MTFRs and Ssdiment Removal Intervals for SAFL Baffle Models

. 50%
el Treatment : Sedment :
— Diameter | Treatment s Hydrauli c s Sediment
ode (ft o Sk rea Loading torage3 Removal
(cfs) (ft) Rate Capacity Interval 2
(gpm/ft?) (ft?) (years)
60x 36 5 0.27 19.6 6.1 294 65
72 x 36 6 0.30 28.3 6.1 42 .5 65
84 x46 7 0.53 38.5 6.1 57.8 65
96 x 46 8 0.9 50.3 6.1 75.5 65
108 x 46 9 0.87 63.6 6.1 95.4 65
120 x57 10 1.08 78.5 6.1 117.8 65

1. Based on aerified loadim rae of 6.1 gpm/ff for test sediment with B50 of 66 pm and ar]
annualized wighted TSS remal of atleast 50% ging the methodology in the current NJD

HDS protocol.

2. SedimentRemoal Interval (years) 50% HDS MID Max Saliment Stoege Volume) /
(3.366 * MTFR * TSS Removal Effiiency) calculated using equation in Appendix B, Pa

of the NJDEP HDS Praocol.

3. 50% Sdiment Storage Capacity is equathe manhde area X0.5x sedimen storage depdh

shown inTableA-2.
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