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1. Scope of Work

WaterSolve, LLC was tasked to perform a Geotube® dewatering performance trial and Rapid
Dewatering Test (RDT) and Geotube® Dewatering Test (GDT) on sediment samples collected
by CCA, LLC. The objectives of these dewatering trials were to identify chemical conditioning
program(s), identify polymer flocculent(s), and dosing rate(s) for a potential Geotube®
dewatering application. The objectives of subsequent RDTs were to measure total solids (TS) of
the flocculated, contained, and dewatered residual after passage through a GT500D Geotube®
filter. The objectives of the GDT were to further evaluate the dewatering process with the
recommended chemical conditioning program, to analyze the clarity and characteristics of the
filtrate, and to predict the achievable percent solids concentrations over time.

A gravity settling analysis was also completed to evaluate the potential for dewatering the
sediments without using Geotube® containers or mechanical dewatering methods.



2. Materials & Methods

Five five-gallon samples were received at WaterSolve’s Laboratory (Grand Rapids, MI) on
November 5, 2009. The samples were labeled as follows:

1. Fine Sediment- 3 containers

2. Coarse Sediment- 1 container

3. River Water- 1 container

This testing was completed as a part of a study comparing various dewatering technologies. The
fine sediment sample was used for this portion of the analysis. Similar samples, diluted 2:1
(water:sediment by weight) were sent to various vendors to complete suitability testing for
mechanical dewatering technologies.

Dilution of the samples was required to facilitate an appropriate dewatering floc. Dilution was
completed with potable water and compared with the diluted samples with river water to
determine if the chemical conditioning program would flocculate and dewater the sediment with
the same effectiveness. The diluted sediments were homogenized and 150-mL samples were
then placed in graduated, glass jars.

Twenty four cationic and anionic polymers and organic coagulants were “made-down™ (200-mL)
at a 0.5% concentration for this dewatering trial. Polymer and coagulant (1 to 15-mL; 33 to 500-
ppm) was added to a sample with a 10-mL plastic syringe and moderately tumbled five to seven
times. Observations of water release rate, water clarity, and flocculent appearance were recorded
on appropriate data sheets (Appendix A). Polymer(s) that flocculated and dewatered these
residuals most effectively were re-evaluated with lower doses in order to isolate the most
efficient dewatering and flocculating polymer(s). Dual polymer conditioning programs were
also evaluated for this Geotube® dewatering application in order to improve water clarity and
release volume compared to single product applications.

Percent total solids (dry weight) of the initial residual sample, test sample, dewatered cake
sample (captured on GT500D Geotube® filters), filtrate sample (passed through the filter) and
dewatered GDT samples were measured according to U.S. EPA Methods 160.2 and 160.3.
Turbidity of the filtrate was measured with a portable meter. Filtrate samples were collected and
sent to ALS Laboratories for Total Suspended Solids and Total Lead concentrations.

The gravity dewatering evaluation was completed by placing 1,000-mL samples on a gang
stirrer. One of the samples was conditioned with the recommended chemical conditioning
program and the other was not. The samples were evaluated over time and re-agitated to
determine the potential effectiveness of this method.



3. Results

3.1 Initial Chemical Conditioning Evaluation

Chemical conditioning with a dual product application of Solve 416 (100-ppm) followed by
Solve 9330 (67-ppm) was determined to flocculate and dewater the diluted river sediments most
effectively compared to the other chemical conditioning programs (Appendix A). Water release
volume and flocculent appearance were good to excellent. Results were comparable when
dilution was completed with either potable water or river water sample provided.

The sample provided was 35.6-percent dry weight solids. The diluted (2:1, water:sample) and
homogenized sample provided was 14.6-percent dry weight solids. After passing a 150-mL test
sample conditioned with Solve 416 (100-ppm) and Solve 9330 (67-ppm) through a GT500D
Geotube® filter, percent solids increased to 24.5-percent after thirty minute drying time
(Appendix C). From this 150-mL conditioned sample, 30-mL and 90-mL of water was released
in one minute and thirty minutes, respectively, after passage through the filter. The filtrate was
0.3-percent dry weight solids. The turbidity of the RDT filtrate was 6.7-NTU.

3.2 Geotube® Dewatering Tests (GDTs)

Twenty gallons of diluted sediment were homogenized and conditioned with 100-ppm Solve 416
and 67-ppm Solve 9330. The conditioned test samples were poured into the GDT apparatus
(Appendix B). Filtrate samples were collected for further analyses. Dewatered solids samples
were collected from various points in the GDT container at 3, 5 and 10 days after the start of the

test.

The percent dry weight solids results for the GDT is listed below:

Time After Test Percent Dry Weight Solids
3 days 44.0%
5 days 47.7%
10 days 48.0%

The analytical testing for the filtrate collected from the GDT was completed and the results were
as follows:

Total Suspended Solids= 8.0-mg/L

Total Lead = 0.31-mg/L

3.3 Gravity Settling Evaluation

As requested, an evaluation of gravity settling was completed to determine the potential for
dewatering the sediment without the use of Geotube® containers or mechanical dewatering
equipment. The evaluation was completed using 1,000-mL samples on a gang-stirrer. One
diluted sample was placed next to a diluted and conditioned sample and photographed over
several hours. After 24 hours, the samples were agitated and allowed to settle again. A sample
of the supernatant from the unconditioned settled sample was collected and forwarded to ALS

Laboratory Group for analytical testing.

The results from the analytical testing for the unconditioned supernatant are as follows:



Total Suspended Solids= 210-mg/L
Total Lead = 4.9-mg/L

If adequate space is available to allow settling of the dredged slurry, gravity settling may be an
option to be considered. Under controlled laboratory conditions, chemical conditioning was not
necessary to facilitate solids and water separation. However, when the samples were re-agitated
after twenty-four hours, the water in the conditioned sample remained clear and separate from
the floc solids and the unconditioned sample went back into solution.



4. Recommendations

We recommend a dual product application of Solve 416 followed by Solve 9330 for dewatering
sediments in a Geotube® application in order to pass a paint filter test for subsequent removal
and disposal. The dose of each product will vary based on the characteristics of the in situ
material.

Solve 9330 is required to be made-down at 0.5% with a polymer make-down unit or aged in
batch/feed tanks prior to injection into the residual line. Solve 416 should be fed neat prior to the
Solve 9330 injection. Moderate to high mixing energy is required between the injection points
and between the final injection point and the Geotube® containers (e.g., two to three bends in the
discharge line and/or inline static mixers).

From these experiments, we recommend a 1:1 to 3:1 (water:sediment) inline ratio during
pumping in order to facilitate sufficient mixing and a floc suitable for dewatering in Geotube®
containers. As the project objectives for water clarity, flocculent appearance and water release
rate are evaluated, dilution of the sediments may be modified.

Additional evaluation is recommended for determining optimal inline percent solids thresholds
for Geotube® performance including filtrate release and solids consolidation over time.
Expected time to being able pass a Paint Filter Test is unpredictable in a Geotube® container
from these bench-scale experiments. An onsite or laboratory hanging bag or Geotube®
dewatering trial (GDT) may be used and is recommended if the timeline for achieving project
goals of dry weight solids and Geotube® filtrate characteristics are in question for this
application. Additional dewatering evaluations over time are recommended if project objectives
for consolidation are greater than passing a Paint Filter Test for subsequent excavation and/or

disposal.

Additional evaluation would be required to determine the area and engineering requirements for
the gravity settling option. If several acres of land for gravity settling are available at or near the
project site, it should be considered further. If land is not readily available, gravity settling
should not be considered a viable option. Chemical conditioning should be included in the
gravity settling evaluation if considered further.

Due to potential variability of the material, daily on-site testing and chemical conditioning
verification are recommended during dredging operations.
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Appendix B- Photographs

Diluted (2:1) river sdimentsor to polymer addition (left). One hundred fifty ililif
sediment sample conditioned with 3.0-mL (100-ppm) Solve 416 and 1.0-mL (67-ppm) Solve
9330 (right).

One hundred and fifty milliliter diluted and conditioned sediment was poured through a GT500D
Geotube® filter (left). The cake captured on the RDT filter and the RDT filtrate are shown on
the right.

Conditioned sediment was poured into the GDT apparatus (left). The complete apparatus is
shown on the right.



Gravity Settling Photographs

One-thousand milliliters of diluted sediment was placed in the left container. One thousand
milliliters of diluted and conditioned (100-ppm Solve 416 followed by 67-ppm Solve 9330)
sediment was placed in the right container. In the left photograph, the samples are agitated. The
right photograph is one minute after agitation was stopped.

Sixty minutes. Six hours.



Gravity Settling Photographs (Continued)
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One minute after re-agitation. Thirty minutes after re-agitation.
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Appendix E- Laboratory Results

ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

21-Dec-2009

Randy Wilcox, PE
WalerSolve LLC

4964 Starr St SE

Grand Rapids, I 49546

Tel: (616) 282-2666
Fax: (B16)575-9031

Re: Sample Analyses Work Order: 0912352

Dear Randy,

ALS Laboratory Group received 5 samples on 14-Dec-200% for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Laboratory Group and for
only the analyses requested.

QC sample results for this data met laboratory specifications. Any exceptions are noted in the Case
Narrative, or noted with qualifiers in the report or QC batch information.  Should this taboratory report

need to he reproduced, it should be reproduced in full uniess written approval has been obtained from
ALS Laboratory Group. Samples will be disposed in 30 days unless storage armangements are made.

The tofal number of pages in this report is 13.
If you have any questions regarding this repert, please feel free to contact me,
Sincerely,

G e Braniak,

Etctror g7 XEreved 5 TE Bessh

Tom Beamish
Praject Kanager

Certificate ot IL100452

ALS UsA mMI, CORP
Fart of the ALS Laboratory Group
3352 1286 Avernue Hol and, Michigan 48434.02¢3
Phone: [$18) 388-5070 Fax; (516 20g-0185
www.plsglobal com
A Canpbell Brathers Limted Company



ALS Laboratory Group Date: 21-Dec-09

Client: WaterSolve LLC

Project: Sample Asalyses Work Order Sample Sumnmary
Work Order: 09123z2

Lab Samp ID Client Sample ID Matrix Tag Number Collection Date Date Received Hold
09012372-01  GDT Filtrate Water 12/14/00 12714409 16:00 O
0912352-02  Gravity Settling Water 12:14/00 121400 1600 O
0912352-03  FKC - Screw Press Water 121409 121409 16:00 O
0012352-04  Ashbrook - Belt Fitter Press Water 1214400 12:14:00 16:00 O
0812352-05  Siemens - Plate & Frame Water 1271400 121400 1600 O

§S Page 1 of 1



ALS Laboratory Group

Date: 21-Dec-f19

Chent: WaterSolve LLC ,
= ik QUALIFIERS,
Project: Sample Analvses . VMS. UN
WorkQuder: 09123352 ACRONYMS, UNITS
Qualifier Description
* Valve exceeds Regulatory Linut
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Lt
E Value above quantitation range
H Analyzed ourside of Holding Time
I Analyte detected below quantitation Limit
n Not offered for accreditation
ND Not Detected at the Reporting Limit
8] Sample amount (s - 4 times amount spiked
P Dual Column results percent difference - 40%
R RPD above laboratory control lumit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronvm Descriptien
DUP Method Duplicate
LCS Labosatory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matnx Spike
MSD Matrx Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitation Limit
SD Sezial Dilution

Units Reported Description

mg/L

Milligeams per Liter

QF Page { of ]



ALS Laboratory Group

Date: 21-Dec-09

Client: WaterSolve LLC
Project: Sample Analyses Work Order: 0912352
Sample ID: GDT Filtrate Lab ID: 0912352-01
Collection Date: 12/14:09 Matix: WATER
Report Dilution
Analyses Result  Qual Limit Units Factor Date Analvzed
METALS BY ICP-MS E200.8 Prep Date: 12/16/09 Analyst: RH
Lead 0.3 0.0050 mgiL 1 12/18/09 D9:56 &M
TOTAL SUSPENDED SOLIDS A2540 D Analyst: MB
Total Suspended Solids 8.0 6.0 mgiL 1 12019109

Note: See Quaifiers page for a list of quasifiers and their defintions.
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ALS Laboratory Group

Darte: 21-Dec-09

CHenr: WaterSolve LLC

Project: Sample Analyses Work Order: 0912352

Sample ID: Gravity Settling Lab ID: 0012352-02

Collection Date: 12:14/09 Matrix: WATER

Report Dilution

Analyses Result  Qual  Limitr TUhaits Factor Date Analyzed

METALS BY ICP-MS E200.8 Prep Date: 12/16/09 Analyst: RH
Lead 49 0.050 mo/L 10 12417109 03:1C PM

TOTAL SUSPENDED SOLIDS A2540 D Analyst: MB
Total Suspended Solids 210 6.0 mg/L 1 121809

Note: See Qualfiers page for a list of qualifiers and their defintions

AR Page 2 of 5



ALS Laboratory Group Dare: 2/-Dec-09

Client: WaterSolve LLC
Project: Sample Analyses Work Ovder: 0912352
Sample ID: FKC - Screw Press Lab ID: 0912352-03
Collection Date: 121409 Matrix: WATER
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
METALS BY ICP-MS E200.8 Prep Date: 12/16/09 Analyst: RH
Lead 0.64 0.0050 mg/iL 1 1217109 03:15 PM
TOTAL SUSPENDED SOLIDS A2540D Analyst: MB
Total Suspended Solids 92 6.0 mg/L 1 12/18/038
Note: See Quaiifiers page for 8 list of guatifiers and their defintions
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ALS Laboratory Group Date: 21-Dec-09

CHenr: WaterSolve LLC
Project: Sample Analyses Work Order: 0912352
Sample ID: Ashbrook - Belt Filter Press Lab ID: 0912352-04
Collection Date: 12:14:09 Matrix: WATER
Report Dilution
Analvses Result Qual  Limit TUhnits Factor Date Analyzed
METALS BY ICP-MS E200.8 Prep Date: 12/16/09 Analyst: RH
Lead 13 0.0050 mg/L 1 12/17108 03:20 PM
TOTAL SUSPENDED SOLIDS A2540 D Analyst: MB
Total Suspended Solids 360 8.0 mgil 1 1219109
Mote: See Quaifiers page for a list of qualifiars and their defindicns.
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ALS Laboratory Group Dare: 2/-Dec-09

Client: WaterSolve LLC
Project: Sample Analyses Work Order: 0012352
Sample ID: Siemens - Plate & Frame Lab ID: 0912352-05
Collection Date: 12/14/09 Matrix: WATER
Report Dilution
Analyses Result  Qual  Limit  Units Factor Date Analyzed
METALS BY ICP.MS E200.8 Prep Date: 12/16/09 Analyst: RH
Lead 0.4 0.0050 mgiL 1 12417109 03:25 PM
TOTAL SUSPENDED SOLIDS A2540D Analyst: MB
Tota! Suspended Solids ND 8.0 mgl 1 1218109
Note: See Qua!fiers page for a list of guaiifiers and their definitions
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ALS Laboratory Group

Client: WaterSolve LLC
Work Order: 0912352
Project: Sample Analyses

Date: 21-Dec-08
QC BATCH REPORT

Baich IC: 25826

Instrapent |2 ICPMS2

Method: E200.8

MBLK Semple [0 MB-25826-25826 Units: mg/L Analysis Date: 12/16/09 01:00 PM
Cliant IC: Run iD: ICPMS2_091216A Seq'lo: 1269176 Frep Date: 12116709 OF: 1

SPx Ret Contral  RPD Ref RPL
Anayte Resut POL  SFK Ve Value wREC  Lmit Volue  gppp  UTE gyl
Lsad NC 0.00%C
LCS Sample [0 LCS-25826-25826 Units: mgilL Analysis Date: 12/16/09 01:05 PM
Cisnt f0. Run 1D ICPMS2_041216A Seqhic: 1269176 Prep Date; 12/16/09 DF.1

SPK Ref Control RPD Ref RFE_i
Snaiyte Result FOL  SPKuva  Velve wreq  Limit Vatue %RPD  HME oual
Lead 0.0e008 3.0050 0.1 g g0.1  65-115 0
LCSD Sample ID° LCSD-25826-25826 Units: mg/L Analysie Date: 12/46/09 01:09 PM
Client ID: Run IC: ICPMS2_091216A SeqiNo: 1268177 Prep Date: 42116509 OF 9

SPK Ref Contrel  RPD Ref RPD
Anaiyte FResuit POL  SPK va  Value wREC  Limit Vrlue wrpo  UME gyg)
Lead 008154 0.005C 0.1 3 $18  B5-115 002008 1.71 20
MSs Sample D 0912387-02A MS Units: mg/L Analysie Dofe: 12:/46/09 01:24 PM
ClartiD: Run 10 ICPMS2_091216A Seqhic 1268181 Frep Date: 12/16/08 CF 1

SPH Ref Contral RPD Ref RED
Analyte Resut POL_ SPK va  Valve %REC  Limit vaive  wrpp  UWE qual
Lead 008908 0.0050 0.1 0001846 871 70-130 Q
MS Sample I 0912354-01B MS Urits: mg/L Anaiysis Datel 12/17/09 0118 PM
Chient ID Run ID: ICPMSZ_0912178B Seqiio: 1260089 Prep Date: 12/16/09 DF. 4

SF‘_K. Ref Cunhpi RPL Ref RPD
Lnaiyte Resut FOL  SPK v Volus wreEc Uit velue wppo  UME gy
Lead 0.0e722 J.0080 0.1 06004852 887 70-130 0
MSD Sample 10 0912387-02A MSD Units: mg/L Anaysis Diste: 12116709 01:28 PM
Client ID: Run iD: ICPMS2_081216A Seqiic: 1269183 Frep Date: 12/18/09 GF- ¢

SPK Ref Cuflhtcf RPL Ref RPD
knalyte Fesult FOL  SPKve:  Vaie %REC  Limit Value  ggpn UMt gy
Lead 008145 9.0030 0.1 3.001048 £9.5 70130 C.08e05 265 20
MSD Sample ID° 0912354-01B MSD Urite: mg'L Anafysis Date: 12717100 01:41 PM
Client IO Run I0: ICPMS2_091217B Seqiie: 1260144 Prep Date: 12/16/09 GF: 1

SPK Ref Contral RPD Ref RED
Analyie Resuit FOL SPKuva  Rle wrec  Lmit velve  wppy  Umk gy
Lead 0.GE56T 9.0050 0.1 00004832 86.2 70130 G6.08723 £.578 20
Note: See Qualifierz Fape for 2 bst of Qualifier and diew explananion
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Client: WaterSolve LLC QC BATCH REPORT
Work Order: 0912352

Project: Sample Analyses

Batch 1D. 25826 Instrument 1D ICPMS2 Method: E200.8

The foowing samples were analyzed in thie batch: 0912352-01B 0812352-02B 0912352-03B
0812352-04B 0912352058

Note: See Qualifiers Page for a st of Qualifiers and their explanation

QC Page; 2of 2



Clieur WaterSolve LLC QC BATCH REPORT
Work Order 0212352
Project: Sample Analyses
Bach iD RT363%4 imstument IC TSS Methoz AZS20 D
MBLK Eanple D MB-RTIBS4-RTI6H nits mglL Analys's Cate. 1211908
Client [T RAur (2n TSS_0%1219A Szt 1261933 Frep Cate. OF: 1

SPr. Ref Control R0 Ref RFC
Analyte Pesuift PO SFRal  Vaue sz Limi ialue oo Umit Uz
Tetal Syspendes Sods HC 8g
pue Zample [ 0912084154 DUP Lnitsi mgll Analys's Date: 12119409
Client i Fun 1D: TSS_0912194 Seahe 1261937 Prez Do oF:1

5P Ref Conirol  RPD Ref REQ
Analyze Result P GRRVal  YRue wmEn  Limd alue sarnp UMt gya
Tota' Suspender 5o ds 158 6.4 H [ 0 &0 184 314 30
Dup Sanpie Tt 0912411-01B DUP units: mg'lL fnalys's Dater 12M19)08
Client IC Run [D: TS5_091219A Seghe 1261350 Srep Cate. OF: 1

SPX Ref Control  RPC Ref RED
Anslye Result POL  SFRVal W VEue HREg Lt Walue sEen MMt gy
Tatal Suspended 5o ds 182 8.c Iy i o 0 208 704 30
The following samples were analyzed in this batch: D162 014 Je 12862024 OF125EE034

J212552-044 Q12583054

See Qriabifiers Fage for 2 st of Qualifie: mad deir explendon

2C Page: 3of &



ALS [aboratory Group

Sample Receipt Checklist
Cliart Memie WATERSOLVE DaksTime ecsived: 14-Dec-08 16:00
Wok Order. 0B12362 Reosived by: bs
Checklist completed by 3,'\"- m”)k-«»“ o _ i4necag Reviensd by  150es00

[t e Fabs
Wb iy Wate!
Cacdet satne ALSHN
Shipping antalmericocie it gou sardiion? Yeu ¥ N3l NetPresent ]
Cistody seats intact on shipping containervear? Yes No L Nt Present o
Cugtody seats imand on sample Hutlies? Yes | Mol Nol Frexent ¥
Chaen of cuptoey poesent? Yes b No
“hain of custody signed whea relinguished and recamved? Yee W/ N L
Shade of custody agrees with sample isbels? Yoz Mo _
Sernphiss in proger comakngSbatie? Yor W Ny |
S GOEIRE IHACH? Yen W No
Sutien sample velume o indsaatad test? Yer el
Allssmples recehed witha balding nme™ Yer W Na
ContainerTemy: Blank temparsture m copwhance” No
Temparaturers) Thermorreter sk N
Copte syt B T
ater - VOB visl heve zemn headspacs Yes | NoLl NoVOAviels subwitied
Water - ot acceptabie upon receipt? Yes o Ne i | paiA
sk pdusted® _ Mo Wiwa
pH adjustad by, ~
Logir: Mg
Clierd Comlicias Dt Contasieds: Parsen Gorigoted
Coraced By, Rugardisg.
Commants SR S "m}
Coreclivehatix, i o - i
; SRC Page 1 of






Appendix F- MSDS

PPN

WaterSolve
Organic Cationic Coagulant
Solve 416
Material Safety Data Sheet Date Issied:  10:01:2006
Date Revised:  09:26/2006

1. ﬁH}ZMICAI_ PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: SOLVE 416

CHEMICAL FAMILY: Quatenary ammonium homopolymes

SYNONYMS: Polvdimethiyldially ammonivm chloride

Molecular Formula: Polvimer

Molecular Weight: Pelymer

COMPANY: WaterSolve, LLC, Starr St. SE, . Grand Rapids. MI 49546, USA

For Product information call 616-375-8693.

EMERGENCY PHONE: For emergency involving spill, leak, fire, exposure or accident call
CHEMTREC: 1-800-424-9300 OQutside the USA and Canada call 703-527-

3887

% 'OMPOS h ] b
QSHA Regulated Components
Ko Permissible Exposure Linits (PELTLV} have been established by OSHA or ACGIH
Component CAS # %
Polydiallvidimethyl ammonimn 5 2.3 Ty
SHIB e Q26062-79-3 10-707%
Water DGFT32-18-05 30-007%
Drailyidinethyl ammonium b 3
chlorite 007398608 1%
Sodivm Chloride OG7647-14-3 1%
Ammoninn Sulfate GOTT83-2¢-2 0.4 %

3 HAZARDS IDENTIFICATION
Emergency Overview
Appearance and odor: Straw Liguid, characteristic odor,
Statement of Hazard: Cantion! May cause skin itritation
Important! Spills of this product are very slippery when wet.

Potential Health effects

Effects of oversxposure:

The acute oral (rat) LD 50, acute dermal {rabbit) LD30 and 4-hour inhalation {rat) LC 50 values are
~10.000 mgkg. 10000 mg'ke. and ™ 20 mg'L, respectively. Direct contact with this material may cause

minimal eye or skin irritation
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FIRST AID MEASURES

Ingestion:
Material 15 not expected to be harmful by mgeston. No specific first ad measuses are required.

Skin Contact.
Wash immediately with plenty of water and soap.

Eve Contact:
Rinse immediately with plenty of water for at leass 15 minutes.

Inhalation:
Material is not expected to be harmful if inhaled  Remowe to fresh air.

Suitable Extingunishing Media:
Use water spray, carbon dioxide or diy chemical,

Protective Equipment:
Firefighters, and others exposed, wear self-contained breathing apparatus,

Special Hazards:
Keep containers cool by spraying with water if exposed to fire.

ACCIDENTAL RELEASE MEASURES

Personal precautions.
Refer to Section § {Exposure Controls ‘Personal Protection) for appropriate personal protective equipment

Methods For Cleaning Up:

Products may cause a slip hazard. Spilied marerial should be absorbed onto an inert material and scooped
up. Flush spill area thoroughly with water and scrub to remove restdue.  If slipperiness remains apply
mare dry-sweeping compound.

HANDLING AND STORAGE

HANDLING

Precautionary Measures: Spills should be scooped up or wiped up immediately. and the spill area flushed
with water.

Special Handling Statements: None

STORAGE
To avoid product degradation and eguipment corrosion. do ot use iron. coppes or aluminum containers or

equipment.

EXPOSURE CONTROLSPERSONAL PROTECTION
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Engineeriag Measures:
Engineering centrels are not usually necessary if good hiygiene practices are followed.

Respiratory Protection:
Not reconunended.

Eve Protection:

Wear eve/face protection.

Skin Protection:

Avoid skin contact, Wear impermeable gloves.

Additional Advice:
Before eating, drinking. or smokiag. wash face and hands thoroughly with soap and water.

PHYSICAL AND CHEMICAL PROPERTIES

Appearance and Qdor: Straw colored Liqud, characreristic odor
Boiling Point: -100°C  212°F
Melting Point: Not applicable
Vapor Pressure: Not applicable
Specific Gravity: 108-109
Vapar Densiry: Not applicable
¢ Volarile (By Wty 60

pH: -7

Saturation in Air (% by Vel): Not applicable
Evaporation Rate: Not applicable
Solubility 1 Water: Complete
Volatile Organic Content: Not available
Flash point: Not applicable
Flanumiable Limits (%o by vol): Not available
Autoignition temp: Nof available
Decotnposition temp: Not avaitable
Odor Threshold Not available
Partition coefficient Not available

{n-octanol/water)

STABILITY AND REACTIVITY

Stabality: Stable

Conditions o avord: None known
Polymerization: Wil not occu
Conditions e Avoid: None known
Incompauble hMaterials: Strong oxidizing agents.
Hazardous Decomposition Oxides of nitrogen
Products: Hydrogen chloride

Oxides of carbon
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- A ON

Toxicological information for the product is found uader Section 3.
Texicological information on the OSHA regulated components of this product is as follows:

ECOLOGICAL INFORMATION LC50

Harmful to aquatic organisms, may cause long-termn adverse effects in the agquatic environment.
All ecological information provided was conducted on a structurally similar product. Acute
toxicity tests conducted on the polymer using envirommentally representative water gave the
following results:

Green Algae (Selenastrum capricomnsnan’y, 72w IC50 = 10 - 100 mgl

Wat a {Da aznat 481w 50 =10-100 mg

st COT Evoluti

Duration: 28 day

v 1

rransport across biclogical membranes and diffusion; the bioconcentration factor is therefore considered to

be zero,

The information on RCRA waste classification and dispasal methodology provided below applies oaly to
the product, as applied. If the material has been altered or contamunated. or it has exceeded its
reconunended shelf life, the guidance may be inapplicable. Hazardous waste classification uader federal
regulations {40 CFR Part 261 et seq; 15 dependent upon whether a material is a RCRA “listed hazardous
waste” or has any of the fonr RCRA “hazardous waste characteristics.” Refer to 40 CFR Part 261.33 to
determine if a given material to be disposed of is 2 RCRA “listed hazardous waste'””; information contained
in Section 15 of tis MSDS is not intended to indicated if the product is a “listed hazardous waste.” RCRA
Hazardous Waste Characteristic. There are fowr characteristics defined in 40 CFR Section 261.21-61.24:
Ignitability, Corrosivity, Reactivity. and Toxicity  To determine Ignitability, See Section 5 of this MSDS
(flash point). For Corrosivity, see sections 9 and 14 (pH and DOT coorosivify). For Reactivity, see Section
10 {incompatible materials). For Toxicity. see Section 2 {composition). Federal regulations. may also
apply to the classification of the material to be disposed. WaterSolve enconrages the recycle, recovery and
reuse of materials classified as RCRA hazardous wastes to be disposed of by thermal treatment or
incineration at EPA approved facilities. WaterSolve has provided the foregoing for information only. the
person geperating the waste s responsible for defermining the waste classification and disposal method.

TRANSPORT INFORMATION

This section provides basic shipping classification information. Refer to appropriate trapsportation
regulations for specific requirements.
UsDoT
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Proper Shupping Name: Not applicableNot regulated
Hazardous Substances: Not apphicable

TRANSPORT CANADA
Proper Shipping Name: Not applicable Not regulated

ICADTIATA

Proper Shipping pame: Not applicable/Not regulated
Packing instructions ‘maximum net guantity per package:
Passenger Aucraft:

Cargo Afreraft:

MO
Proper shipping name: Not applicable Not regulated

REGULATORY INFORMATION

INVENTORY INFORMATION

USA Al components of this product are included on the TSCA Chemucal Inventory of are not required
fo be Listed on the TSCA Chemucal I inventory.

Canada: All components of this product are inclnded on the Domestic Substances List (DSL) or are not
required fo be listed on the DSL

European Union (EU): All components of this product are included on the Evropean Inventory of Existing
Chemical Substances (ETNECS) or are not required to be listed on EINECS.

Austratia: All components of this product are mncloded in the Australiag Inventory
of Chemical Substances(AICA).

China: Al components of this product are included on the Chinese inventory or are not required fo be
listed on the Chinese Inventory.

Japan: All components of tdus product are included on the Japaneze (ENCS) inventory or are not required
1o be listed jon the Japanese Inventory.

Korea: All components of thus product are inchuded on the Korean (ECL) inventory or are not required to
be listed on the Korean inventory

Philippines. All components of this product are incinded on the Philippie (PICCS) inventory or are not
required to be listed on the Philippine inventory.

OTHER ENVIRONMENTAL INFORMATION
The following components of this product may be subyect to reporting requirements pursuant to
Section 313 of CERCLA (40 CFR 272}, Section 1 2(b) of TSCA. or may be subject to release
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reporting requirements (40 CFR 307, 40 CFR 311 etc ) See Section 13 for information on
waste classification and waste disposal of this product. This product deh not contain amy
compenents regulated under sections of the EPA

Product Clagsification under section 311 of SARA
Not applicable

OTHER INFORMATION
NFPA HAZARD RATING {National Fire Protection Association)

Health 2- Materials that, under emetgency conditions, can cause temporary incapacitation or
residual injury.

Fire 1 — Materials that must be preheated before ignition can occur.

Reactiviry U -Materials that in themselves are normally stable. even under fire exposive

conditions

REASON FOR ISSUE: New Format

This information 1= for the specific nztaial deseribad oaly and may not be valid if the matentzl 5 wied i combination with anY other
materizlt o in any provess, Thevzer is responsible o deterniine the cowpletenes: of the infonnztgon and smitability for the user's
own paticuiar use, The hm“l&dgu and béhéf of WatexSolve, LLC, du information 15 zcenrate and reliable a: of the dare indécased
but WaterSolve, LI.C makes po express or inphi bilitr for the material or the informanion. WaterSelve. LLC
make s3 Op Jmapli s for thn material o; for the mformation
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Organic Anionic Flocculant
Solve 9330

Material Safety Data Sheet Date Issued: L0:07 2008
Date Revised: 100772008

1 CHE_\IICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: SOLVE 9330

CHEMICAL TYPE: Anionic emulsion polymer.

COMPANY: WaterSolve, LLC, 4964 Starr ST. SE. Grand Rapids. MI 49546. USA
For Product information call 616-575-8603
EMERGENCY NUMBER (800) 424-9300 CHEMTEC

2 HAZARDS IDENTIFICATION

Emergescy overview
Appearance.  Hquid. wiate

o  CAUTION! MAY CAUSE EYE IRRITATION. MAY CAUSE SKIN AND RESPIRATORY
TRACT IRRITATION. PROLONGED OR REPEATED CONTACT MAY DRY SKIN AND
CAUSE DERMATITIS AND BURNS. NOTICE: WHILE THIS MATERIAL HAS A LOW
LEVEL OF TOXICITY, GOOD INDUSTRIAL HYGIENE PRACTICES ARE INCOURAGED
TO MINIMIZE EXPOSURE.

Potential health effects

Route of exposure
Inhialation. skin absorption. skin contacl, eye confact. ingestion

Eve contact
Can cause eve iritation. Syaproms include stinging. tearing. redness. and swelling of eves

Skin contact

Can cause skin irriftstion Symptoms may iuciude redness and burming of skin. and other skin damage.
rolonged or repeated contact may dry the skin. Symptoras may include redness. buning. and diving and

cracking of skit. skin burns. and other skin damage

Ingestion

Swallowing small amounts of this material during normal handling 15 not likely ro cause harmful effects.
Swallowing large amounts may be harmful

Iuhalation

It is passible to breatlhe this matersal under certain conditions of handling and use (for example during
heating, spraving, or sursing). Symptoms are ot expected at air concentrations below the recommended
exposure limits, if applicable (see Section§).

Aggravated Medical Conditions
Preexisting disorders of the following organs (or organ systenns) may be aggravared by exposure to this
material: Skin Iung (for example. asthma-like conditions), skin upper respiratory tract.
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Symptoms

Signs and symptoms of exposure to this material through breathing, swallowing, and or passage of the
materizl through the skin may include: stomach or intestinal upset {navsea. vomitng, diarthea) irritation
(nese, throat, airways). lung irritation, cough, difficnity breathing, central nervous system depression
(dizziness. drowsiness, weakness, fatigue, nausea, headache, unconsciousness) lack of coordination,
confiusion, irregular heartbeat, narcosis { dazed or sluggish feeling). convulsions, coma.

Target Organs

Exposure fe this material {or 3 component} has been fouad to cause kiduey damage in mate rats, The
mechanism by which this toxicity ocours is specific to the male rat and the kidnev effects are not expected
to ocous in munans. Studies with rabbirs indicate that sustained, included skin contact with undiluted
swfactant may result in the development of inflammatory changes in the lung. Overexposure to this
materiat (or ifs components) hag been suggested as a cause of the following effects in laboratory animals:
nmild, reversible liver effects mild. reversible kidnev affects.

Carcinogenicity

This product (or a component) is a patroleum-derived material. Similar materials and certain compounds
occurmnng natusally i petroleum oils have been shown to cause skin cancer in laboratory animals following
repeated exposure without washing or removal. 2-Ethylhexanol did not cause cancer in male mice or i
niale or female rats whea given to the animals through a stomach tube. It caused a possible increase in liver
Tumors (n female mice. This material 15 not listed as a carcinogen by the International Agency for Research
ou Cancer (TARC), the National Toxicology Program (NTP), or the Occupational Safety and Health
Administration (OSHA).

Reproductive hazard

There aze no Dara available for assessing risk to the fetus from material exposure to this material. Based on
the available information. risk to the fetus from maternal exposure to this material cannot be assessed,

COMPOSITION/INFORMATION ON INGREDIENTS

Cas# Component Percent
254504001-5181 | Polymer F=30-40%
35404001-5164 | Aliphatic ivdrocarbon ==20-230%
Nontonic snrfactant =] 5-w5%
127087-87-0 Ethoxvlated nonviphenot se]oat] 5%
polvoxyaikylene
S hY SURES

Eve Conract:  If symptoms develop, immediately move individual away from exposure and info fresh
air. Flush eyee gently with water for at least 15 minutes. while holding evelids open.
Consult a physician.

Skin Contact: Remove contaminated clothing. Flush exposed area with large amounts of water. If skin
15 damaged. seek immediate medical artention. If skin is not damaged and symptoms
persist, seek medical attention. Launder clothing before rense

Ingestion: Seek medical artention. If individual is drowsy or unconscious. do fiot give anything by
mouth; place individual on the left side with the hiead down. Contact a physician,
medical faclity. or peison control center for advice about whether to induce vomiting If
possible, do not leave individual unattended.

Inhalation: If symptoms develop, move individual away from exposure and into fresh air. If
Symptoms persist. seek medical attention. If breathing is difficelt. administer oxygen.
Keep person warm and quiet: seek immediate medical attention.
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Notes to physician
Hazards: This marerial is an aspwation hazard, Potential danges from aspiration must
be weighed against possible oral toxicity whea deciding whether to induce vomiting,
Treatment: No information available.

FIRE FIGHTING MEASURES

Hazardous combustion products: Hydrocarbons, carbon dioxide and carbon monoxide aitrogen
oxides(NOxY.
Suitable extinguishing media:  Dry chemical, carbon dioxide (CO,), water spray

Profective equipment for firefighters: Wear full firefighting tum-out gear (full Buuker gear), and
Respiratory protection (SCBA). DO NOT direct a solid stream of water or foam inte hot. burning pools of
liguid since this may canse frothing and increase fire intensity. Frothing can be violent and possibly
endanger any firefighter standing too close to the burning liquid. Use water spray to cool fire exposed
containers and stractures vatil fire is out if it can be done with minimal risk. Avoid spreading burning
liguid with water used for cooling purpeses.

Flammability Class for Flammable Liguids:
Combustible Liquid Class IIIB.

Persomal precautions

For personal protection see Section & Persons not wearing protective
equipment should be excluded from area of spill until elean-up has
been completed.

Environmental precautions: revent spreading over a wide area {e.g. by containnient or ofl barriers).
Do not let produci enter draine. Do not flush into surface water or
sanitary sewer system

Methods for ¢leaning up: Eeep m suitable. closed containers for disposal. Soak up with iner
absorbent material (e.g. sand, silica gel acid binder, nniversal binder,
sawdust).

Other information: Comply with all applicable federal, state, and local regulations.

HANDLING AND STORAGE

Handling: Containers of this matenial may be hazardous when emptied  Since emptied contaiiers

retain product residues (vapor. iquid. andror solid). alt hazard precautions given in the
data sheet must be observed.

Storage: Store mi a cool, dry ventilated area
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EXPOSURE CONTROLS/PERSONAL PROTECTION
ALTPHATIC HYDROCARBOXN NJITS# 254504001-5164
ACGIH Tine weighted average 200 mgrm? Non-agrosol
NIOSH Recommended exposure Jimit | 100 mg'm?
(REL)
ACGIH Time weighted average 200 mg'mn® Nop-aerosol

General advice: These recommendations provide general guidance for handling this product. Personal
Protective Equipment should be selected for individual for individual applications and should consider
factors wluch affect exposure potential, such as handling practices, chemical concentrations and ventilation.
Iris ultimately the responsibility of the employer to fellow regulatory guidelines established by local

authorities.

Exposure controls:

Personal protection equipment

Respiratory protection:

Hand Protection:

Eve protection;

Skin/body protection:

Provide sufficient mechanical (general and’or local exhaust) ventilaton
to maintain exposure below exposure guidelines ( if applicable) or
below levels that cause known. suspected of apparent adverse effects

A NOISH-approved air-purifying respirator with an appropriate
cartridge and-or filter may be permissible under cerfain circumstances
where airhome concentrations are expected to exceed exposure limits
(if applicable) or if overexposure has otherwise been determined.
Protection provided by air-purifying respirators is hiited. Usea
positive pressure. air-supplied respirator if there is any potential for
uncontrolied release, exposure levels are not known or any other
circunistances where an air-purifving respirator may not provide
adequate profection,

Impervious gloves (rubber or neopreae) are recommended, Discard
gloves that show tears, pinheles. or signs of wear.

Wear chemical splash goggles when there is the potential for exposure
of the eves to hiquid, vapor or mist. Maintain eye wash station near
work area,

Wear resistant gloves (consult your safety equipment supplies), Wear
normal work clothing including long pants, long-sleeved shirt and foot
covering to prevent direct contact of the product with the skin. Launder
clothing before reuse. If skin irritation develops, contact your facility
health and safety professional or vour lecal safety equipment supplier
to deftermine the proper personal profective equipment for your use,
Discard gloves that show tears, pinholes, or signs of wear.

PHYSICAL AND CHEMICAL PROPERTIES

Form:

Color:

Qdor;

pH:

Sclubility (H:O).
Evaporation Rate:
Explosior: Limits:
Vapor pressure:
Vapor Density:
Density:

liguid
white
oily
8.0@ 20gL
soluble i water
“1 (butyl acetate=1}
No data.
No data.
No data.
1.03giem3 @ 68°F 20°C
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Partition coefficient: n-octanol water:
Log Pow

Auteignition temperature

Boiling pointboiling range:

Melting Point {°C):

Flash pomt:

STABILITY AND REACTIVITY

Sclve 9330
Page S of7

No data.

No data.

No data,

96.00°C 205°F
22°F 6370
=312°F ¢ -190°C

Stability: Stable uader usual application conditions
Condifions to avoid: Heat. flames and sparks.

Hazardous Decomposition Products:

Hydrocarbons, carbon dioxide and carbon monoxide. nitrogen oxides
NOx). Acid. smoke and fumes.

Incompatibility: Strong oxrdizing agents. acids sfrong reducing agents.
Hazardous Polymerization: Product will niot nnderge hazardous polymerization.
Thermal Decomposition: No data..

Acute oral toxicity

Polvmer No data available.
ALTPHATIC HYDROCARBON LD30 Rat: -8 000 me'ke
NONIONIC SURFACTANT NODATA AVAILABLE
ETHOXYLATED NONYLPHENCL NO DATA AVAILABLE.
POLYOXYALKYLENE

Acute inhalaton toxicity

Polymer No data available
ALIPHATIC HYDROCARBON LD 50 Rat: =2.500ppm 4h
ETHOXYLATED NONYLPHENOL NODATA AVAILABLE
POLYOXYALKYLENE

NONIONIC SURFACTANT NO DATA AVAILABLE
Acute dermal toxicity

Polymer No data available,
ALTPHATIC HYDROCARBON LD50 Rabbut: -4.000meg/ke
ETHOXYLATED NONYLPHENCL NODATA AVAILABLE
POLYOXYALEYLENE

NONIONIC SURFACTANT NODATA AVAILABLE
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ECOLOGICAL INFORMATION
Aguatic toxicity

Acute and Prolonged Toxicity to Fish
26 b LC50 leuciscus idus (Golden orfe) cal7imgL
This mfermation given is based on data on the components and the ecotoxicology of similar products,

Acute Toxicity to Aguatic Invertebrates
No datz,
Environmental Fate and Pathways:
Cad470mgg
Based on similas product information.

Ca 1020 mg'g
Based on simular product information

DISPOSAL CONSIDERATIONS

Disposal Instructions:
Contain and collect using absorbent material if needed. Follow all federal, State and local lawe,

TRANSPORT INFORMATION

Dangerous goods descriptions (if indicared above) may not reflect quantity, end-use or region specific
exceptions that can be applied  Consult shipping documents for descriptions that are specific to the
shipment

GU I M N

Califernia Prop. 6%
WARNING! This product contams a chemnical known in the State of California to cause cancer,

ACRYLAMIDE
ETHYLENE OXIDE
ACETALDEHYDE
FORMAILDEHYDE
1. 4-DIOXANE

WARNING! This product confams a chemical knowm i the State of California to cause birth defects or
other reproductive harm

ACRYLAMIDE
ETHYLENE OXIDE
ACETALDEHYDE
1. 4-DIOXANE

WARNING! This product contains a chemical known in the State of Californis to cause birth defects or
other reproductive harm.
ETHYLERE OXIDE

SARA Hazard Classification: Acute Health Hazard
SARA 313 Components
Reportable quandty- Components
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Cas# Component
254504001-5181 | Polymer NONE
25404001-5164 | Aliphatic hydrocarbon NONE

Nowounic surfactant NONE
127087-87-0 Ethoxylated nonviphenol NONE

polyvoxyalkylene
HMIS / NFPA HEALTH FLAMMIBILTIY | REACTIVITY other

1 1 0 No data

OTHER INFORMATION

Reasonable care hias been taken in the preparation of this mnformation, but the manufactnrer makes no
watyanty of merchantability or any other warranfy, expressed or implied, with respect t¢ this information.
The manufacturer makes no representations and assumes no Hability for any direct, incidental or
consequential damages resulting from its use. The information accnmulated herein 15 believed to be
accurate but is niot warranted o be whether originating with the company or not. Recipients are advised to
confirm in advance of need that the informartion is current. applicable. and suitable to therr circumstances

Thi: mfermation it for the specific material dezeribed plv and may not ba valid of fhe material 11 wsed in combmation with axy other
materials o th aNY procass, The user 35 vesponsible to determine the completeness of the naiomuau.i and sizability for the user’s
ow: particuisr use. The bnonledge :..Ldbtllcfo: WaterSolve, ELC. ﬂu mioriation v sccute and relizble az of the date imdicazed
bt Wate: 3 : auty of sy ility for the suaterial or the mfonmation. WaterSolve LLC
makes s for the material or for the uformsation







«  WaterSolve LLC
el ) 4964 Starr St.SE
WaterSonve  Grand Rapids, MI 49546
ph - 616-575-8693

LG

fax - 616-575-9031

Mill River, Fairfield, Connecticut

River Sediments Dredged to Geotube® Containers
Ralph Klass, CCA, LLC

Budget Pricing 12/16/09

TO: CCA,LLC
Attn: Ralph Klass, P.E., L.E.P.
40 Old New Milford Road
Brookfield, CT 06804
(203)775-6207

Fax (203)775-3628

SHIP TO: Project Site

Fairfield, CT

Assumptions: 20,000-c.y. of sediment at 35% dry weight solids dewatered in Geotube® containers
10.2-MG dredged at 15% solids to Geotube® containers. Flow rate = 1,500 gpm
Conditioned with 100-ppm Solve 416 followed by 67-ppm Solve 9330
Excavation for lay-down area and removal of dewatered solids is not included with this budget pricing.

Proposal Terms REP Ship Date VIA F.O0.B. Date
CCA121609 Net 30 RW 2-4 week lead time Common Carrier Delivered 16-Dec-09
Quantity Item Code Description Unit Price Amount
1 Mobilization _|2-men, setup, piping, plumbing, for chemical feed system $5,000.00 $5,000.00
1,800 1.f. Geotube® 100" circ. GT500D Geotube® container (11.79 c.y./Lf. capacity) $96.80/1.1. $174,240.00
3 totes Polymer Solve 9330 (67 ppm) - totes (2,290#), make-down required $1.60/1b $10,992.00
4 totes Polymer Solve 416 (100-ppm) - totes (2,2504), fed neat $1.80/1b. $16,200.00
103,400 s.f. Liner 15-mil polyethylene liner (220 x 470") - if necessary $0.45/s 1. $46,530.00
48 rolls Geotube® Geotube® filtration fabric, 6.5' W x 150’ L, if necessary $475.00/roll $22,800.00
1 month Equipment  |WSLP-2400 polymer make down unit, rental* $2,500.00/month $2,500.00
1 month Equipment  |10-gph chemical feed pump w/ high viscosity head, rental $325.00/month $325.00
1 each Piping 8" manifold/injection assembly with valves to all containers $40,000.00 $40,000.00
3 days Tech Service |Onsite optimization, daily testing, training operators $1,250.00/day $3,750.00

WaterSolve, LLC Standard Terms and Conditions apply.

Total Budget Price = $322,227.00

*Rental includes polymer injection ports, mixing manifold, sampling ports, and geoports (4)- all with 8" cam-lock fittings
Preparation of lay-down area and grading verification by others (max. 0.5% end-to-end and max. 0.25% side-to-side).

Randy Wilcox, P.E.
randyw@gowatersolve.com
www.gowatersolve.com

Order acknowledgement/PO#:

Thank you for this opportunity to provide this budget pricing.
A change in project design or material character resulting in a change order is responsibility of the client.
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Geotube® Estimator
G e ot u b e English Units Input - Known Volume
Version 9.1
Licensed to: WaterSolve, LLC

Project Name: Mill River
Location: Fairfield, Connecticut
Contact: Ralph Klass, CCA
Date: 12/16/2009
Type of Material: Sandy Silt
Input Units Output Units
Volume 20,000 Cubic Yards Total Volume Pumped 10,240,480 Gallons
Specific Gravity 1.60 Wet Volume per day 864,000 Gallons
% Solids in Place 35.0% Wet Volume per day 4,277.2 cY
% Solids During Pumping 15.0% Total Bone Dry Tons 6,787.7 Tons
Target dewatered % Solids 35% Estimated Pumping Days 11.9 Days
% Coarse grain & sand* 5.0% Estimated Dewatered Volume 20,000.0 CY
* % Coarse grain & sand is removed from the calculation for volume reduction Estimated Dewatered Weight 19,393.4 Tons
due to dewatering and added back in at the end in required Geotube® volume.

Production: Estimated Geotube® Quantity:

Pumping Rate (GPM) 1,500 CircumferenceX Max Fill Ht. Feet
Hours per Day 12.0 100' X 8.5 1,913
% Efficiency 80%

Material type:

[Silts and/or Organics |

Percent of Maximum Filled Capacity

. 80%

Estimated MDS Geotube® Units:
For MDS Applications: MDS Dimension Each
[Le_gal Hauling Capacity | [ Tons ] 22.5' X 22' #DIV/01

Disclaimer: No warranty or guarantee expressed or implied is made regarding the performance of any product since the manner of handling and use is
beyond our control. This document should not be construed as engineering advice, and the final design should be the responsibility of the project engineer
and/or the project manager.
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Geotube® Estimator
G e ot u b e English Units Input - Known Volume
Licansed\:::s\:::t:;olve, LLC

Project Name: Mill River
Location: Fairfield, Connecticut
Contact: Ralph Klass, CCA
Date: 12/16/2009
Type of Material: Sandy Silt
Input Units Output Uni
Volume 20,000 Cubic Yards Total Volume Pumped 10,240,480 Gallons
Specific Gravity 1.60 Wet Volume per day 864,000 Gallons
% Solids in Place 35.0% Wet Volume per day 4,277.2 cY
% Solids During Pumping 15.0% Total Bone Dry Tons 6,787.7 Tons
Target dewatered % Solids 50% Estimated Pumping Days 11.9 Days
% Coarse grain & sand” 5.0% Estimated Dewatered Volume 13,438.8 CYy
* % Coarse grain & sand is removed from the calculation for volume reduction Estimated Dewatered Weight 13,575.4 Tons
due to dewatering and added back in at the end in required Geotube® volume.
Production: Estimated Geotube® Quantity:
Pumping Rate (GPM) 1,500 CircumferenceX Max Fill HL Feet
Hours per Day 12.0 100' X 8.5' 1,285
% Efficiency 80%

Material type:
{Silts and/or Organics %

Percent of Maximum Filled Capacity

| 80% |

Estimated MDS Geotube® Units:
For MDS Applications: MDS Dimension Each
|Legal Hauling Capacity | | Tons | 22.5' X 22' #DIVIO0!

Disclaimer: No warranty or guarantee expressed or implied is made regarding the performance of any product since the manner of handling and use is
beyond our control. This document should not be construed as engineering advice, and the final design should be the responsibility of the project engineer
| and/or the project manager.
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S l E M E N S WaterSolve, LLC

Mill River Project
Lab Test #9361

Dewatering Evaluation

Testing was requested to evaluate the dewatering characteristics of a sample of river sediment from the
Mill River Project. The slurry sample was submitted by Randy Wilcox.

Description of Slurry:  River Sediment
Application Code: W135

The purpose of the testing is to generate relevant data to be used to size the dewatering equipment as
well as to confirm key process parameters such as maximum feed pressure and cake thickness.

Test Method

Testing was performed as indicated below to determine the amenability of the slurry to pressure filtration.
Conditioning of the sludge was required prior to testing to enhance or improve dewatering.

Benchtop pressure filtration tests were performed with a 3" Lab Filter Press. Slurry was placed in the
sample reservoir, which was subsequently pressurized with compressed air. The feed pressure was
started at 25psig and staged to a final pressure of 225psig. Completion of the filtration cycle was
determined when the filtrate flow reached an approximate rate of 0.01 gpm per square foot of filtration
area. Cake air blowdown was performed prior to discharging the filter cake.

3” Lab Filter Press
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Sl E M E N S WaterSolve, LLC

Mill River Project
Lab Test #9361

Conclusions/Recommendations

The testing performed produced an acceptable filter cake that did not contain any free liquids, which
therefore, would pass the “paint filter test”. The dry solids content of the filter cake is expected to be from
50-60% by weight with a wet cake density of approximately 95 Ibs/ft’. Total cycle time, excluding cake
discharge, is estimated to be 1.25-1.5 hours. The time required for cake discharge would be determined
by the type of plate shifting selected, if any, and/or the size of the filter press.

Conditioning of the slurry was required to achieve these results. Solve 416 and 9330, supplied by
WaterSolve, were added to the slurry to improve its dewaterability. The dosages of any conditioning
agents used are included in the summary of the results. Optimization of the chemical dosages was not
performed.

The outcome of the test was based on the characteristics of the sample submitted. Actual performance
may change if the future sludge characteristics are different or vary. The performance of the full-scale
application will be dependent on the slurry being relatively similar to the sample tested.

g:::\
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