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1. DESCRIPTION OF TECHNOLOGY

The Cascade SeparatorE is a hydrodynamic sep
stormwater runoff. The device separates and traps trash, debris, sediment and hydrocarbons, even
at high flow rates, and provides easy access for maintenance.

The Cascade Separator is commonly used as a standalone stormwater quality control practice and
as pretreatment for filtration, detention/infiltration, bioretention, rainwater harvesting systems and
Low Impact Development designs.

The Cascad&eparatofFigure 1) accepts flow throughninlet. Water enters the inlet chamber
where a specially designed insert splits the flow into two flumes, creating vortices that rotate in
opposite directions in the center chamber. This creates high and |ayedgions in the center
chamberthat facilitates the settling of particles. As water travels downward through the center
chamber, sediment settles into the sump area where it is retained until maintenance is performed.
The slanted skirt provides scour protection during peak eventssaindline facilitates sediment
transport into the sump. Treated stormwater moves upwards, leaves the center cylinder through
the outlet windowand travels through the outlet channel before exiting the system. Refer to the
black flow arrows irFigure 2 for the treatment flow patfihe outlet deck incorporates types

that extend downward and allow the systendra@in tothe outlet pipe invert elevatoafter the

storm event has subsided, while also preventing captured hydrocarbons from leaving the system.
The green arrows iRigure 2 show the flow pththrough these components

Inlet Pipe

Outlet Pipe

. ] - Center Cylinder

Outlet Window

Figure 1. Model of the Cascade Separator

The Cascade Separator is designed to handle high flow rates without scouring previously captured
pollutants Theunit is designed taccept a specific treatment flow rategh aninternal flow bypass

for storm eventshat exceedhe treatment flow rateWhile in internal bypasshe unit continues

to treat the stormwater that enters the flusnedexcesslow passes over the flumes and exits the
system untreated his internal bypass feature allows the Cascade Separator to be installed online,
therefore elininating the need for additional bypass structurée. red arrows ifrigure 2 show

how excesdlow is bypassed over the flumes.



Figure 2: Cascade Separator Flow Paths

2. LABORATORY TESTING

All testing disclosed in this report was performed in accordance with the New Jersey Department
of Environmental Protection (NJDEP) Laboratory Protocol to Assess Total Suspended Solids
Removal by a HydrodynamisedimentatiorManufactured Treatment DevicRJDEP Protocol)

dated January 25, 2013.

All removal efficiencyand scourtesting for this projectvasc ar r i ed out at Cont e
Oregon laboratoryn April 2019. Independent thirgbarty observation waprovided byScott

Wells, Ph.D. andhis assodte Chris Berger, Ph.[Dr. Scott Wek and Dr. Chris Bergefrom

Portland State University, i@ extensive backgrousdn water quality Dr. Scott Wellsand Dr.

Chris Bergehave no conflict of interest that would disqualifigemfrom serving as independent
third-party observerduring this testing process.

Sampl es for particle size distribution (PSD)
observation, according to ASTM D253(2007) Standard Test Method for PartiSiee Analysis

of Soils. Test sediment samples for moisture content were analybhedise, under observation,
according to ASTM D22140 Standard Test Methods for Laboratory Determination of Water
(Moisture) Cotent of Soil and Rock by Mass. Samples for suspended solids concentration (SSC)
analysis were sent to Apex Labs, an independent analytical fafolitprocessing according to

ASTM D3977%97(2013) Standard Test Methods for Determining Sediment Concentiatio

Water Samples.



2.1. TESTUNIT

Laboratory testing used a fidtale, dimensionally accurate 4 ft diameter Cascade Separator (CS
4) lab model, whose components and material are comparable to the commercially available
product Figure 3). The Cascade Separatashoused in a 4 ft diameter aluminum manhole with
aluminum influent and effluent pipes, equivalent in inner diameter to 24 in. PVC pipe (22.5 in.
ID). The CS4 has a depth of 48 in. from housing floor to effluent pipe invédreé CS4 outlet
channel heighis 10.5in. above the outlet pipe inveithe effective treatment area is 12 %aitd

the maximum sediment storage capacity is 18,8oft a depth of 18 in. above the flo@oth
removal efficiencyand scour testing were conduct®cb0% of the maximumesliment storage

depth To accomplish this, an aluminum false flaeasinstalled at 50% of the sediment storage
depth duringemoval efficiencytesting, or 39 in. below the outlet pipe invert. For scour testing,
the false floowasadjusted to 43 in. belothe inverts to accommodate the addition of 4 in. of pre
loaded scour sediment. The @%$ermanent pool volume is 40.8 fitom 50% sediment storage
depth to outlet pipe invert. For this testing, the approxirditeperation volume of 58.6%(50%
sediment storage depth to internal bypass elevation, 56 in. height) will be used to calculate the
detention time as it is more conservative.
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2.2. TEST SETUP

The Cascade Separatwastested on a recirculating system capable of delivering flow rates up to
5 cfs. Two distinct flow pathaereutilized, one for removal efficienagsting(Figure 4) and the
other, with additional flow capacityfor scourtesting Eigure 8).

During removakfficiency tests, clean water wdsawn from &3,500gal influent tank using a 15
HP, Bakeley B6ZPL<entrifugalpump(Pumpl). Closed loop flowcontrolwasmaintained with

a proportionaintegratderivative (PID)-controlled variable frequency drive (VFO)he feedbak
signalto the VFD wagprovidedfrom a Seametrics IMAG 4708 in. flowmeter. All flow from
Pump 1to the test untvasmeasured by the flowmeter and logged at Sr#ecvals. Influent flow
traveledinto a surge tankvhich dampensariation in inlet water surtelevel (WSL) To ensure

a steadystateflow condtion andconfirm the accuracy of the flow meteahe WSL in the surge
tank was measured and logged at 5 sec intervals by@AGE T30WXICQS8 ultrasonic level
sensor. Water travellddom the surge taniato the influent pipe where background SSC samples
were taken from a % in. PVC pipe sampling port atbtbgom of the influent pipe, upstream of
the sediment injection poiEigure 5). Influent water washendosed with sedimeratt the crown

of the pipefrom an Auger Feeders VF2 volumetric sediment feddeated112.5 in. upstream of
the test unitigure 6). Influent water entered the manhole hogsimastreated by the Cascade
Separatgrand exied the unit via the effluent pipeWater exied the effluent pipe in a fretall
stream, where effluent SSC grab samplesetakenby making a single sweeping pass through
thecross section of theffluent streanbefore it entered the 2,350 gal effluent télRigure 7).

Effluent water traveledhrough an array of bag filters located inside the effluent tankvasthen
pumped through cartridge filter housingsing a25 HP Berkeley B5ZPBHS$entrifugalpump
(Pump 2).To maintain water balance between the isolated influene#hdant tanks, a closed
looped flowcontrol on Pump 2 was maintained using feedback from a Seametrics IMAG 4700 8
in. flowmeter. The filtered water was discharged into the influent tank-faseeWhen necessary,
clean water was brought into the systemdilution while excess effluent water was sent to an
offline storage tank or drain. Flocculants were not used to reduce background SSC at any time.

The test water temperature wamintained using a Coates 32024CP4 kW heater, which
recirculatedinfluent water. Water temperature waseasured in theurge tankwith an Omega
HSRTD-3-100-B-80-E resistance temperature detector and logged at 5 sec intervals.
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To achieve the higher flow rates required for scour testing, the flow path shéugune 8 was
utilized. Target flow was achieved lirectingthe fow from Pump 1 and Pump 2teithe surge
tank. Theflow meterson each lineneasuredlow from their respective pumps and the logged data
was summed, representing the total flow to the test unit. Sediment was not injected into the influent
stream with thdeeder. Effluent water from the test unit was discharged into the effluent tank. At
this point, watewaseither drawn by Pump 2 or directed to the influent tank via the transfer pumps
andopen connection pipé.was necessary to diredflaent waterto the influent tank to maintain
water balance in the test system. While the transfeffédentwaterwas unfiltered background
SSCremainedbelow 20 mg/L because the effluent water concentratias alsdelow 20 mg/L.

The background anefffluent SSC sampling points and all other functions of the test systeen
identical to the removal efficiency configuration
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Figure 8: Lab Setup for Scour Test

2.3. TEST SEDIMENT

The sediment used for removal efficiency tesésa custom silicablend with a specific gravity

of 2.65 provided by AGSCO corporatioediment sampling and analysis were conducted in
house, under third party observation prior to tesfige test sediment was batched, labeled and
stored in covered bins for the duration of this projéegtelve subsamples, taken from icars
locations witlin the test sedimeitinswere composited-rom the composite, three samples were
taken for PSD analysis and three samples for moisture content anahgsiaverage PSWas

7



used to determine compliance with the target PSD, outlined in Table 1, coluntheNIiDEP
Protocol.The average sediment moisture conteasused infeed ratecalculationgEquation 1)
and influent massalculations Equation 2).

The sediment used foraar testingwas acustomsilica blendwith a specific gravity of 2.65lso

provided by AGSCO corporatiosediment sampling and analysis were conductéduse, under

third party observation prior to testing. The test sediment was labeled and stored itheither

ma n uf a cbags orecovéred bucketSwelve subsamples were takéom three randomly
choserbagsand bucketaindthencompositedFrom the composite, three samples were taken for
PSD analysis and three samples for moisture content analysis. The average PSD was used to
determine compliance with the target PSD, outline@iahle 1, column 3 of the NDEP Protocol.
Moisture content was not used in any calculations.

2.4. REMOVAL EFFICIENCY TESTING PROCEDURE

Removal efficiency testinfpllowed the effluentgrabsampling test methodutlined in Section 5
of the NJDEP ProtocoDiscrete removal efficiency testgere performed atargets25%, 50%,
75%, 100%and 125% othe 4-ft Cascade Separataraximum treatment flow rate (MTFRY
1.80 cfs. All removal testsvereconducted on a clean unit

For each trial, testingommencd once the flow rate veastabilized at the target valder a
minimum of three detention time§he flow ratewasheld steady during the test at +10% of the
target value with a coeffient of variation (COV)ess than the allowe@.03. Water temperature
remairedbelow 80°F during all testing.

For each flow rate testegedimentvasinjected at &nownrateto produce a targewveragenfluent
concentratiorof 200 mg/L (x 10%)with a COV of less than the allowed 0.18ampleswere
collected in clean, 1 L bottles. Each sampiagstimed to the nearest 0.01 second with a Thomas
Scientific 1235026raceablestopwatch andvasa minimum of 0.1 L or collected for 1 minute,
whichevercamefirst. The samplesvere weighed (iRhouse) to the nearest mg on a calibrated
Ohaus AR3130 balance and feed ma#scalculated usingquation 1. The influent mass per test
wasdetermined by measuring the sediment mass in the feeder before and aftersigstiagting
the mas<ollected for feed rate sampjemnd correcting for moisture contgiquation 2). The
feedersediment mass was measured to the nearest 0.01 kg on a calibrated Fairk83470
scale Average influent SS@ascalculated by dividing the influent mass thye volume of water
sent to the test unit during sediment injection ugiggation 3.

0Q 'V 0 Bdugé OE P YQQQEED DHEEQE O
Y'Qa Q i —
o
(Equation 1)
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(Equation 3)

Fifteen effluent grab samples were collecteceatnly spacedntervals during each removal
efficiency test. When the sediment stream was interrupted for feed rate sampling, effluent sampling
began after a minimum of three detention times passed. Eaclesashpne was a minimum of

0.5 L. Samples were collected in clean, 1 L bottles by sweeping the bottle through tisectioss

of the freedischarge effluent stream in a single pass.

Fifteen background SSC samplesretaken at paired sampling times wéffluent SSC samples
during each removal efficiency teach samplevas aminimum of 0.5 L and collected in a clean,
1 L bottle from the background sampling port. Samplese collected after the posalve was
opened and the lineas flushed. Average background concentratiich not exceed 20 mg/L
during any test. In cases wheSSCwas reported as noedetect, a value of half the reported
detection limitwassubstituted. Paired background S®&sused to adjust effluent SSfhd he
adjusted effluent SSC valuegreaveragedEquation 4).

600 6006 isammeevs % L ooon ovdc? s oo wedd  (Equation 4)

[OV]

Removal efficiency at each flow rateas calculated usingEquation 5). Thediscrete removal
efficiencieswere thenweighted, using the weighting factors outlined in Table 1 of Appendix A,
Section A in the NJDEP Protocdlhe weighted removal efficienci@geresummed and reported
as theannualized weightegemoval efficiency at the MTER

o L 0001 o ve’h? 800 e iosam 6D
YQa ¢ DEBQ QM IQ & — - -0 p T ;
50 Q1 DR YYD (Equation 5)

2.5. SCOUR TESTING PROCEDURE

The Cascade Separatarastested undeonline installationconditionsfollowing the procedure
described in Section 4 of the NJDEP Prototbk false floowasadjusted to 4 in. below the 50%
sediment storage capacity height andlpesled with 4 in. of levelescourtest sediment. The unit
was filled with tap water and testing commendaeithin 72 hrs

The testbeganwhen flow wasdirected to the proaded unit. Theléw rate was gradually
increased over a ®in period until it reachethe targetof 4.0 cfs (2226 of the MTFR. For the
remainder of the teghe flow ratewasheld steady at £10% of the targate with aCQOV less than
the allowed 0.03Water temperature remaithbelow 80°F during the test.

Oncethetarget flow wagseached at 5 min after the start of the test,sdmaplng period bega
Effluent wassampledat the beginning of the sampling period awery2 min after,until a total
of 15 samplesveretaken.The duration of the sampling periacis 28 minEach grab sampleas
at least0.5 L andwascollected in aclean, 1L bottle by sweeping the bottle through ttress
section of the freglischarge effluent stream in a single pass



Fifteen background SSC samples were taken at paired sampling times with effluent SSC samples
during the scour test. Each sample \wasinimum of 0.5 L and collected in a clean, 1 L bottle

from the background sampling port. Samples were collected after theapartvas opened and

the line was flushed. In cases where SSC was reported afetent, a value of half the reported
detection limit was substituted. Paired background SSC was used to adjust effluent SSC. The
adjusted effluent SSC values were averadgsuétion 4) and the average value did not exceed

20 mg/L In addition, average background concentration did not exceed 20 mg/L.

3. PERFORMANCE CLAIMS

The following performance claimege specific to the 4 ft Cascade Separdba model size
tested following the NJDEP Protocol. Additional information for all available models is provided
in Table A-1.

VERIFIED TOTAL SUSPENDEDSOLIDS REMOVAL RATES

The CS4 excee@dthe annualizedveightedtotal suspended solids (TS®moval rate of 50% at

an MTFR of 1.8 cfs. The removal rate d4.8% was determined according to the procedure and
calculationsdescribed in the NJDEP Protocol and roundedrdeav50% per Section C ifne
Procedure for Obtaining Verification of a Stormwater Manufactured Treatment Device from New
Jersey Corporation for Advaed Technology NJDEP Verification Proceduyelated January 25,
2013.

MAXIMUM TREATMENTFLOW RATE

The4-ft Cascade SeparatMTFR was determined to be D.8fs or 808 gpm. The corresponding
hydraulicloading ratds 64.3 gpm/ft of effectivetreatmentrea.

MAXIMUM SEDIMENT STORAGEDEPTH ANDVOLUME

The maximum sediment storage depth is 18 in. on all Cascade Separator modélS4Thes a
maximum sedimergtorage volume of 18#®° and a 50% full sediment storage volume of $4 ft

EFFECTIVETREATMENTAREA
The effective treatment area, or sedimentation area is 326 tfiheCS-4.

DETENTIONTIME AND VOLUME

Thepermanent poatolume of theCS-4is 40.8 ff from the 50% maximum sediment storage depth
to invert The full operation volume is approximately 58.6ffom the 50% maximum sediment
storage depth to the internal bypass heiDbtention time will vary by flow rate[able 4 shows
the detention timegusing the full operation volumé&r theaveragdlow rates tested according to
the NJDEP Protocol.

ONLINE OROFFLINE INSTALLATION

The Cascade Separator qualifies for online installatiombgtingthe NJDEP Protocol scour
requirements at.0 cfs,over 200% of the C8 MTFR.

10



4. SUPPORTING DOCUMENTATION

The NJDEPVerification ProcedureSection 5.00 e q u i rcepses df thedaboratory test reports,
including all collected and measured data; all data from performance evaluation test runs;
spreadsheets containing original data from all performance test runsrtalept calculations;

etco be included in this section. This was disc
such documentation could be made availableti®y New Jersey Corporation for Advanced
Technology(NJCAT) upon request that it would hbe prudent or necessary to include all this
information in this verification report.

4.1. TeESTSEDIMENT PSD

The averageremoval efficiency test sedime®SD andNJDEP specificationare presented in
Table 1 For a clear comparison, the percent finer value® wserpolated to match the particle
diameters listed iTable 1of the NJDEP Protocol. The test sediment distributias finer than
thespecificationwith a d50 particle size &7 um. The average moisture content was determined
to be 01%.

The averagescour test sedimemSD and NJDEP specified requirements are presentEabie

2.For a clear comparison, the percent finer values were interpolated to match the particle diameters
listed in Table 1 of the NJDEP Protocol. The test sediment distribution was finer than the
specification, with a d50 particle size 182 um.

Table 1: AverageRemoval Efficiency Test Sediment PSD

PercentFiner by Mass (%)

Particle Diameter L NJDEP Minimum | Average Removal Efficiency
(hm) MRS il Allowable Test Sediment
1000 100 98 99
500 95 93 96
250 90 88 91
150 75 73 81
100 60 58 65

75 50 48 55

50 45 43 47

20 35 33 36

8 20 18 25

10 8 18

2 5 3 8
d50 <75 um - 57 um

11
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Figure 9: Average Removal EfficiencyTest Sediment PSD

Table 2: Average Scour Test Sediment PSD

Particle Diameter Percent Finer by Mass (%)
(um) NJDEP NJDEMMinimum Average_Scour Test
Specification Allowable Sediment

1000 100 98 100
500 90 88 91
250 55 53 59
150 40 38 44
100 25 23 26

75 10 8 15

50 0 0 2

20 0 0 0

8 0 0 0

5 0 0 0

2 0 0 0
d50 - - 192 um
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Figure 10: Average Scour TestSediment PSD

4.2. REMOVAL EFFICIENCY TESTING

The Cascade Separator achieved an annualized weighted removal effici@h&ydt an MTFR
of 1.80 cfsThe removal efficiency results are summarize@lable 3 andFigure 11. All tests met
the NJDEP Protocol requirements and Q&/@arametergTable 4).

Table 3: Summary of Removal Efficiency Results

PERFORMANCE SUMMARY
Average Average Av.erage N it
TestID | FlowRate | Influent | Adusted | Removal | :Weighting | Removal
(ft¥s) SSC (mgL) Effluent | Efficiency (%) Factor Efficiency
SSC (mg/L) (%)
25% 0.46 199 63.7 68.1 0.25 17.0
50% 0.91 199 80.2 59.6 0.30 17.9
75% 1.36 198 97.1 51.0 0.20 10.2
100% 1.81 200 116 42.0 0.15 6.3
125% 2.26 191 127 335 0.10 3.3
Annualized Weighted Removal Efficiency at MTFR of 1.8Q%)s 54.8

13



100

80

60

40

20

Removal Efficiency (%)

0.00 0.45 0.90 1.35 1.80 2.25 2.70
Flow Rate (f¥/s)
Figure 11: Removal Efficiency Results
Table 4: Summary Removal Efficiency QA/QC Results
FLOW RATE AND WATER TEMPERATURE
Target . .
Average Flow| Detention | Flow Rate Maximum Water

TIESt p ESAS?IS Al I;Igg Rate (fé/s) Time cov Svl\J/rng gg%( Temperature (F)

(ft%s) (= 10%) (min) (<0.03) (<80 °F)
25% PASS 0.45 0.46 2.14 0.01 0.002 75.7
50% PASS 0.90 0.91 1.08 0.01 0.003 75.7
75% PASS 1.35 1.36 0.72 0.01 0.006 76.0
100% PASS 1.80 1.81 0.54 0.01 0.007 73.8
125% PASS 2.25 2.26 0.43 0.01 0.009 75.2

INFLUENT AND BACKGROUND CONCENTRATION

Target Average Feed Rate Average | Minimum SSC

Test QAQC | Influent Influent SSC CcoV Background Sample
ID | PASS/FAIl SSC (mg/L) (<0.10 SSC Volume (mL)

(mg/L) (= 10%) ' (<20mg/L) | (>500mL)
25% PASS 200 199 0.03 0.72 692
50% PASS 200 199 0.02 0.68 659
75% PASS 200 198 0.01 0.62 710
100% PASS 200 200 0.01 0.89 741
125% PASS 200 191 0.02 7.74 722

25%MTFRRESULTS

The Cascade Separator remo88dl% of influent mass at an average flow rate o6@# (Table
3). All NJDEP Protocol requirements aQd\/QC parameters were m@iable 4). Background

SSC, &luent SSC and feed rate measurements along with their corresponding sampling times are

shown inTable 5.
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Table 5: 25% MTFR Background SSC Effluent SSCand Feed Rate Measurements

Background T_est REPENEE Corregpondin_g Background
Sample ID Tlme Background | DetectionLimit SSC (mg/L
(mm:ss) | SSC (mg/L) (mg/L)
BACK 1 07:45 ND 1.29 0.65
BACK 2 08:00 ND 1.28 0.64
BACK3 08:15 ND 1.25 0.63
BACKL 16:15 ND 1.30 0.65
BACI6 16:30 ND 1.28 0.64
BACIK6 16:45 ND 1.28 0.64
BACK/ 24:45 ND 1.19 0.60
BACK 25:00 ND 1.29 0.65
BACHKO 25:15 ND 1.22 0.61
BACKLO 33:15 ND 1.43 0.72
BACKL1 33:30 ND 1.33 0.67
BACKL2 33:45 ND 1.30 0.65
BACKL3 41:45 ND 1.11 0.56
BACKL4 42:00 1.25 1.25 1.25
BACKL5 42:15 1.21 1.21 1.21
Average 0.72
Effluent Sample| 1S | Effiuent ssc| _ Paired Adjusted
D Tlme (mg/L) Background Effluent

(mm:ss) SSC (mg/L) | SSC (mg/L
EFF 1 07:45 64.0 0.65 63.4
EFF 2 08:00 63.3 0.64 62.7
EFR3 08:15 65.1 0.63 64.5
EFH 16:15 63.3 0.65 62.7
EFF 16:30 60.5 0.64 59.9
EFF6 16:45 61.3 0.64 60.7
EFF 24:45 64.2 0.60 63.6
EFF 25:00 62.7 0.65 62.1
EFFP 25:15 65.7 0.61 65.1
EFFLO 33:15 65.8 0.72 65.1
EFFR1 33:30 67.2 0.67 66.5
EFFL2 33:45 67.1 0.65 66.5
EFFA3 41:45 66.2 0.56 65.6
EFFL4 42:00 66.3 1.25 65.1
EFF5 42:15 62.8 1.21 61.6
Average 63.7
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Test MEHITE . Calculated
Feed Rate . Corrected Sampling Feed Rate
Sample ID Tlme Sample Mass| Duration (s) (g/min) Iilieit e
(mm:ss) () (mg/L)
FEED 1 00:00 140.155 55.19 152370 196
FEED 2 08:30 138.976 55.22 151.006 194
FEED 3 17:00 143388 55.22 156.343 201
FEED 4 25:30 140121 55.10 152582 196
FEED 5 34:00 148.123 55.12 161.236 207
FEED 6 42:31 144796 55.09 157.01 203
Average 155.207
Injection Influent Average
UCEHRELES DlJJration Water InfluenthSC
(k) (min) | Volume (L) (mg/L)
5.88 37.92 29,468 199

50%MTFRRESULTS

The Cascade Separator removed%9of influent mass at an average flow rate 8fl@fs (Table

3). All NJDEP Protocol requirements and QA/QC parameters werdTabte 4). Background

SSC, effluent SSC and feed rate measurements along with their corresponding sampling times are
shown inTable 6.

Table 6: 50% MTFR Background SSC, Effluent SSC and Feed Rate Measurements

Background T.ESt REPEMise Corre;pondin_g Background
Sample ID Tlme Background | DetectionLimit SSC (mg/L
(mm:ss) | SSC (mg/L) (mg/L)

BACK 1 04:15 ND 1.21 0.61
BACK 2 04:30 ND 1.35 0.68
BACK3 04:45 ND 1.24 0.62
BACKI 09:15 ND 1.39 0.70
BACIS 09:30 ND 1.21 0.61
BACIK6 09:45 ND 1.28 0.64
BACK/ 14:15 ND 1.22 0.61
BACK 14:30 ND 1.35 0.68
BACIKO 14:45 ND 1.36 0.68
BACKLO 19:15 ND 1.30 0.65
BACKL1 19:30 1.21 1.21 1.21
BACKL2 19:45 ND 1.20 0.60
BACKL3 24:15 ND 1.35 0.68
BACKL4 24:30 ND 1.27 0.64
BACKL5 24:45 ND 1.30 0.65
Average 0.68
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Effluent Sample T_est Effluent SSC Fllich AT
D Tlme (mg/L) Background Effluent
(mm:ss) SSC (mg/L) | SSC (mg/L
EFF 1 04:15 77.6 0.61 77.0
EFF 2 04:30 75.5 0.68 74.8
EFR3 04:45 77.3 0.62 76.7
EFH 09:15 82.0 0.70 81.3
EFF 09:30 80.1 0.61 79.5
EFFG 09:45 86.1 0.64 85.5
EFF 14:15 78.3 0.61 77.7
EFRB 14:30 83.6 0.68 82.9
EFP 14:45 82.0 0.68 81.3
EFFLO 19:15 78.4 0.65 77.8
EFF1 19:30 83.4 1.21 82.2
EFFL2 19:45 78.6 0.60 78.0
EFFA3 24.15 83.7 0.68 83.0
EFFL4 24:30 83.3 0.64 82.7
EFFL5 24:45 83.3 0.65 82.7
Average 80.2
Moisture
Feed Rate T_est Corrected Sampling Feed Rate celeuEte
Sample ID Tlme Sample Mass| Duration (s) (g/min) il SEe
(mm:ss) @ (mg/L)
FEED 1 00:00 180368 35.10 309176 200
FEED 2 05:00 185.801 35.03 318.244 206
FEED 3 10:00 177.832 35.13 303.214 196
FEED 4 15:00 188480 35.16 321.638 208
FEED 5 20:00 180.20 35.03 309883 201
FEED 6 25:00 179492 35.09 306.914 199
Average 311.512
Injection Influent Average
[MET HEES D:Jration Water InfluenthSC
(ka) (min) | Volume (L) (mg/L)
6.77 22.08 34,087 199
75%MTFRRESULTS

The Cascade Separator remo®&d?6 of influent mass at an average flow rate o6Xf3 (Table
3). All NJDEP Protocol requirements and QA/QC parameters werd Tabte 4). Background

SSC, effluent SSC and feed rate measurements along with their corresponding sampling times are

shown inTable 7.
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Table 7: 75% MTFR Background SSC, Effluent SSC and Feed Rate Measurements

Background T_est REPENEE Corregpondin_g Background
Sample ID Tlme Background | DetectionLimit SSC (mg/L
(mm:ss) | SSC (mg/L) (mg/L)
BACK 1 02:45 ND 1.16 0.58
BACK 2 03:00 ND 1.16 0.58
BACK3 03:15 ND 1.16 0.58
BACKL 06:15 ND 1.18 0.59
BACI6 06:30 ND 1.27 0.64
BACIK6 06:45 ND 1.13 0.57
BACK/ 09:45 ND 1.25 0.63
BACK 10:00 ND 1.30 0.65
BACHKO 10:15 ND 1.35 0.68
BACKLO 13:15 ND 1.31 0.66
BACKL1 13:30 ND 1.32 0.66
BACKL2 13:45 ND 1.33 0.67
BACKL3 16:45 ND 1.11 0.56
BACKL4 17:00 ND 1.14 0.57
BACKL5 17:15 ND 1.28 0.64
Average 0.62
Effluent Sample| 1S | Effiuent ssc| _ Paired Adjusted
D Tlme (mg/L) Background Effluent

(mm:ss) SSC (mg/L) | SSC (mg/L
EFF 1 02:45 89.2 0.58 88.6
EFF 2 03:00 94.5 0.58 93.9
EFR3 03:15 92.2 0.58 91.6
EFH 06:15 94.3 0.59 93.7
EFF 06:30 102 0.64 101
EFF6 06:45 105 0.57 104
EFF 09:45 93.4 0.63 92.8
EFF 10:00 98.5 0.65 97.9
EFP 10:15 98.8 0.68 98.1
EFFLO 13:15 97.0 0.66 96.3
EFFL1 13:30 96.5 0.66 95.8
EFFL2 13:45 96.5 0.67 95.8
EFFR3 16:45 98.3 0.56 97.7
EFFR4 17:00 105 0.57 104
EFF5 17:15 104 0.64 103
Average 97.1

18



Test MEHITE . Calculated
Feed Rate . Corrected Sampling Feed Rate
Sample ID Tlme Sample Mass| Duration (s) (g/min) Iilieit e
(mm:ss) () (mg/L)
FEED 1 00:00 194.252 25.22 462.139 200
FEED 2 03:30 190.581 25.00 457.395 198
FEED 3 07:00 188.105 25.15 448.760 194
FEED 4 10:30 192.013 25.05 459.912 199
FEED 5 14:00 195.787 25.13 467.458 202
FEED 6 17:30 193.037 25.06 462.180 200
Average 459.641
Injection Influent Average
UCEHRELES DlJJration Water InfluenthSC
(k) (min) | Volume (L) (mg/L)
7.07 15.41 35,659 198

100%MTFRRESULTS

The Cascade Separator remo¥@d?6 of influent mass at an average flow rate oflTable 3).

All NJDEP Protocol requirements and QA/QC parameters weréTrable 4). Background SSC,
effluent SSC and feed rate measurements along with their corresponding sampling times are shown
in Table 8.

Table 8: 100% MTFR Background SSC, Effluent SSC and Feed Rate Measurements

Background T.ESt REPEMise Corre;pondin_g Background
Sample ID Tlme Background | DetectionLimit SSC (mg/L
(mm:ss) | SSC (mg/L) (mg/L)

BACK 1 02:15 ND 1.14 0.57
BACK 2 02:30 ND 1.22 0.61
BACK3 02:45 ND 1.27 0.64
BACKI 05:15 ND 1.20 0.60
BACIKS 05:30 ND 1.27 0.64
BACI6 05:45 ND 1.17 0.59
BACK/ 08:15 ND 1.15 0.58
BACHK8 08:30 ND 1.23 0.62
BACHKO 08:45 ND 1.33 0.67
BACKLO 11:15 1.13 1.13 1.13
BACKL1 11:30 ND 1.33 0.67
BACKL2 11:45 1.37 1.25 1.37
BACKL3 14:15 1.70 1.14 1.70
BACKL4 14:30 1.70 1.14 1.70
BACKL5 14:45 1.27 1.27 1.27
Average 0.89
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Effluent Sample T_est Effluent SSC Fllich AT
D Tlme (mg/L) Background Effluent
(mm:ss) SSC (mg/L) | SSC (mg/L
EFF 1 02:15 109 0.57 108
EFF 2 02:30 117 0.61 116
EFR 02:45 121 0.64 120
EFH 05:15 114 0.60 113
EFF 05:30 115 0.64 114
EFFG 05:45 115 0.59 114
EFF 08:15 115 0.58 114
EFRB 08:30 123 0.62 122
EFP 08:45 115 0.67 114
EFFLO 11:15 121 1.13 120
EFF1 11:30 117 0.67 116
EFFL2 11:45 113 1.37 112
EFFA3 14:15 115 1.70 113
EFFL4 14:30 129 1.70 127
EFFL5 14:45 118 1.27 117
Average 116
Moisture
Feed Rate T_est Corrected Sampling Feed Rate celeuEte
Sample ID Tlme Sample Mass| Duration (s) (g/min) il SEe
(mm:ss) @ (mg/L)
FEED 1 00:00 206.718 20.00 620.155 201
FEED 2 03:00 204.366 19.91 615.870 200
FEED 3 06:00 203.260 20.09 607.049 197
FEED 4 09:00 210.922 20.09 629.931 205
FEED 5 12:00 261.014 25.40 616.567 200
FEED 6 15:00 206.091 20.12 614.585 200
Average 617360
Injection Influent Average
[MET HEES D:Jration Water InfluenthSC
(ka) (min) | Volume (L) (mg/L)
8.17 13.24 40,769 200
125%MTFRRESULTS

The Cascade Separator remo88d3 of influent mass at an average flow rate 06212 (Table
3). All NJDEP Protocol requirements and QA/QC parameters wetq Taéle 4). Background

SSC, effluent SSC and feed rate measurements along with their corresponding sampling times are

shown inTable 9.
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