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Attachment G — Design Analysis:
Processing Facilities

1. General

This attachment and the associated tables and calculations (Exhibits G-1.1 through G-8.1) present the rationale
for the selection and sizing of the various pieces of equipment and individual facilities that will collectively
comprise the sediment and water processing facilities at the Energy Park site. It presents the basis and results of

calculations used in the design, and incorporates the results of treatability studies, where appropriate.

The overall process flow diagram for the processing facility is presented in Sections 3.6.4.1 and 3.6.4.2 and
shown on Contract Drawings P-2002 and P-2003. This attachment presents the assumptions and calculations
used to size those components in the general order they are discussed in Section 3.6, but the reader is referred to

that section for a complete narrative of how the components interact with each other.

The Phase 1 Intermediate Design and treatability studies were both developed using examples of four dredged
sediment types, illustrating a range of conditions encountered horizontally and vertically in the river. Particle
size distributions were determined for samples or sample segments during the Year 1 and Year 2 SSAP
programs. The sample results were sorted by percent fines (% passing 0.074 millimeter [mm]) and the data set
was separated into four equal quadrants. The analyses within each quadrant were averaged and reported as
sediment types S1, S2, S3, and S4 (see Exhibit G-1.1). The particle size distributions for the Year 1 and Year 2
SSAP data are combined and presented in Exhibit G-1.1, while separate particle size distributions for the Year 1

and Year 2 data sets are displayed in Exhibit G-1.2.

During the treatability studies (see Treatability Study Appendix), samples of Hudson River sediments were
collected from areas where PSDs and PCB concentrations were representative of sediment types S1, S2, S3, and

S4. Summary analyses of these baseline sediment samples are shown in Exhibits G-1.3 and G-1.4.

The four different sediment types represent the range of properties that the processing facilities must be capable
of handling. It is not expected that equal quantities of each sediment type will be dredged. Estimated quantities

of each sediment type that will need to be processed will be developed during Phase 1 Final Design.
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2. Size Separation

Mechanical Unloader (Clam Shell)

Barge unloader configurations are presented in Attachment F (Design Analysis: Unloading and Waterfront

Facilities), along with unloading calculations and discussion of unloader sizes.

Hopper with Pipe Grizzly

Details pertaining to selection of bar screen (pipe grizzly), belt feeder, and inclined conveyor are presented in
Exhibit G-2.1.

Trommel Screen

Loading calculations, trommel component sizing, and selection of a fixed stack conveyor are presented in

Exhibit G-2.1. A screen opening size of 3/8 inch is the smallest size recommended by equipment suppliers.

Sediment Slurry Tank

The sediment slurry tank will be used to adjust the solids content of the trommel screenings to within the range
of 20 to 30% (w/w) solids. This will form the feed to the hydrocyclones, as discussed below. Recycle water
will be applied to both the trommel spray bars and the sediment slurry tank. The portion of recycle water added
to the slurry tank will be added in response to a mass analyzer signal from within the slurry tank. The trommel
sprays will add half or more of the required dilution water, so the recycle water added to the slurry tank will be a
final trim. The slurry tank hydraulic residence time of 5 to 8 minutes is a compromise between the need for
tankage large enough to equalize large short-term fluctuations in concentrations and a desire to minimize
settling of coarse material within the slurry tank. A residence time of 5 to 8 minutes will represent a mixture of

the contents of four to six clamshell swings.

Hydrocyclone System

The hydrocyclone system is sized to treat a continuous flow of sediment slurry. Type S1 sediments will create
the highest solids loadings to the system, as shown in Table 3-35 (Material Balances). Sizing calculations were

prepared by Krebs Engineers (Tucson, AZ), and are included in Exhibit G-2.1.

Treatability testing was performed to evaluate size separation technologies and the chemical properties of the
separated solid fractions. Samples of four sediment types were wet screened in sufficient quantity to analyze the
screened fractions for a number of parameters, including PCB, TOC, solids, pH, and specific gravity. Results
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are presented in Exhibit G-2.2. Other properties of the separated size fractions are presented on pages 227 to
238 of the appended Treatability Studies Report. These results show how solids and PCBs separate differently
by particle size for different sediment types. The amount of PCB in coarse fractions was likely associated with

the woody material observed in these samples.

Two hydrocyclone treatability testing campaigns were performed in August 2004 and December 2004. The
August 2004 tests applied sediment S4 (28% fines) at feed concentrations of 10 and 15% (w/w), while the
December 2004 tests applied sediments S2-2 (17% fines) and S3-4 (36% fines) at feed concentrations of 15 and
25% (w/w), respectively. Hydrocyclone testing in the December 2004 tests used a cyclostack and higher solid
feed concentration. In general, these runs achieved better performance than observed in the August 2004

hydrocyclone testing. Hydrocyclone testing results and material balances are shown in Exhibit G-2.3.
Based on the results of these tests and advice from Joseph Keene of KD Engineering (Tucson, AZ) and Krebs
Engineers, a hydrocyclone feed solids content in the neighborhood of 25% (w/w) was established as a target,

with a range of 20 to 30% considered acceptable.

Vibratory Dewatering Screens

For purposes of Phase 1 Intermediate Design, 120 square feet (ft?) of vibratory dewatering screens (to recover -
40 mesh x +400 mesh) was recommended by Derrick Corporation for dewatering the estimated 300 tons of
solids per day of hydrocyclone underflow resulting from the treatment of sediments generated from dredging

4,300 cy/day of type S1 material.

Treatability studies evaluated the drainage characteristics of the coarse fraction. Coarse settled solids (79%
solids) from S1 sediment gravity drained to 86% after 24 hours, while coarse solids (71% solids) from S2
sediment drained to 73% after 24 hours. Coarse solids (42% solids) from hydrocyclone underflow testing of
sediment S4 drained to 77% solids after 24 hours. Drainage results are summarized in Exhibit G-2.5. Some of
the water loss was likely due to evaporation. While this testing showed that separated coarse solids will release
additional water, the test was not representative of dryness that may be attained by vibratory dewatering screens.
For purposes of completing the Intermediate Design, it was assumed that hydrocyclone underflow will dewater
on a vibratory screen to a solids content of 85% by weight. This will be refined after further consultation with

the equipment vendors.
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Process Water Storage Tanks

The size separation process water storage tank will receive and store recycle water from solids processing for
use in trommel screen washing and addition to the sediment slurry tank. This tank, located at the waterfront,

will provide 1-hour residence time when type S1 sediment is processed, as presented in Exhibit G-2.1.

The treated water storage tank, also located at the waterfront, will provide treated water (from process filtration

and GAC treatment) for use as decontamination wash water, as presented in Exhibit G-2.1.

3. Thickening and Dewatering

Hydrocyclone overflow will be directed to the hydrocyclone wet well, where it will be pumped to the solids
thickening and dewatering system. The slurry pumps and piping from the hydrocyclone wet well are sized in
Exhibit G-3.1.

Dredge Slurry Holding Tanks

The dredge slurry holding tanks serve as flow equalization prior to thickening of the hydrocyclone underflow.
As developed in Exhibit G-3.1, two tanks with a storage volume of 700,000 gallons each will provide a storage
capacity for 8 hours of hydrocyclone underflow generated by processing type S1 sediment. Eight hours of
storage would also provide a buffer period of offloaded storage in the event a portion of the thickening or
dewatering facilities was under repair or maintenance. More importantly, these tanks are required to cope with
water imbalances that will likely occur when changes in sediment types are delivered for processing, and
especially when processing needs change as a result of intermixing inventory barge loads followed by residuals

barge loads (or vice versa).

Mixing energy studies were performed to determine the mixing energy needed to keep slurries in suspension.
Results of mixer studies in 5-gallon and 55-gallon containers are presented on pages 331 to 337 of the
Treatability Studies Appendix. The range of velocity gradients (G) from 200 to 800 sec™ all kept solids in
suspension for gravity-decanted fines from slurry types S1 to S4B. Vendors have recommended five 75-hp
mixers for each 700,000-gallon tank. These mixers can provide a velocity gradient of 205 sec™ when the tank is

at full capacity.

The sizing of dredge slurry holding tank transfer pumps is included in Exhibit G-3.1.
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Thickener Conditioning Tanks

Chemical screening tests were performed on 100 milliliter (mL) samples to evaluate the effects of polymer
treatment on thickening fine solids (<#200 sieve) from sediment S2-2-07. Coagulant polymer (GE Betz
Developmental E) doses of 9.7 pounds per dry ton (Ibs/dry T solids) achieved the fastest settling rates. See
Exhibit G-3.2a.

Additional settling tests with polymer screening were performed using 2 liter (L) samples of hydrocyclone
overflows from treatment of sediment type S2-2. The screening used combinations of cationic polymer
coagulants with cationic and anionic polymer flocculants. The results, shown in Exhibit G-3.2b, led to the
tentative selection of cationic coagulant GE Betz Developmental E at a dose of 6 Ib/dry T combined with
anionic flocculant GE Betz AE1115 at a dose of 3 lb/dry T.

Polymer preparation and addition systems will be developed to permit chemical-enhanced thickening, as
described above, for cationic and anionic polymer treatment. These details will be developed during Phase 1

Final Design, or in accordance with performance specifications.

Gravity Thickener System

Gravity thickener sizing calculations are presented in Exhibit G-3.1, using results of the 2-L cationic and anionic
polymer treatments with hydrocyclone overflow from treating S2-2-07 <#200 samples. These calculations

indicate the need for two 60-foot diameter thickeners. A water depth of 12 feet is recommended by vendors.

Dewatering Conditioning Tanks

Dewatering polymer screening and confirmation tests were performed to select polymers for use in filter press
testing. Screening test results are shown in Exhibits G-3.4 and G-3.5. These results indicated that various
cationic coagulant products performed similarly within dosage ranges of 2 to 13 Ibs/dry T for gravity-desanded
slurries. Optimum cake solids ranged between 60 to 70% at 4 to 9 lbs/dry T polymer doses, with no strong trend
from S1 to S4.

Comparison of thickened vs. unthickened filter press feeds and feed solids of 3 to 25% suggests some
improvement of cake solids concentrations with increasing feed solids concentrations. Polymer coagulant doses

of 6 to 10 Ibs/dry T solids were required for thickening.
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A mixing sub-study was performed to evaluate mixing needs and floc sensitivity to mixing or shear (see page
451 of the appended Treatability Studies Report. The results indicated that 3 minutes of over-mixing at 100
revolutions per minute (rpm) resulted in a loss of 10 to 12 % cake solids. This is typical of performance losses

that might be expected from excessive floc shear.

The polymer conditioning facilities at the processing facility should be designed with variable mixing speed

capability to allow the operator to avoid excessive mixing conditions.

Based on the results of polymer screening and the pilot scale tests described below, a cationic coagulant such as
GE Betz Developmental E will be used for Phase 1 dewatering within a dosage range of 7 to 19 Ibs/dry T. This
dosage range may be modified if polymer treatment will be used in the gravity thickeners. Additional testing of

thickened sediments will continue during Phase 1 Final Design.
Polymer preparation and addition systems will be developed to permit chemical-enhanced dewatering, as
described above, for cationic polymer treatment. These details will be developed during Phase 1 Final Design

or in accordance with performance specifications.

Recessed Chamber Filter Press Dewatering System

Dewatering treatability studies included bench-scale filter press simulations (BFPs or “hockey pucks”) using a
test apparatus from US Filter. These bench-scale tests were used to evaluate the effects of several variables.
The program also included tests using a 1 ft? pilot-scale plate and frame filter press (PFP). The PFP tests were
conducted to generate water for water treatment pilot tests. The main variable that changed for the PFP tests

was the feed sediment types. Exhibit G-3.6 is a listing of all the bench-scale and pilot-scale tests.

Exhibit G-3.7a lists results of treatments with GE Betz Developmental E polymer, 100 psi and 30- 60-minute
runs. The data were then divided into BFP and PFP for each matrix. For the BFP runs, the results were selected
for the dosage that produced highest cake solids when a series of dosages was performed. For PFP, it was
assumed that all dosages were close to optimal. The pilot-scale results did not significantly differ from similar
bench-scale tests. In general, it is expected that sediments can be dewatered to 55 to 65% solids (see

comparisons in Exhibit G-3.7b).

The filter press tests used “simulated” hydrocyclone overflow as feed. This simulated feed was produced by

settling the sediment slurry for 1 to 2 minutes to simulate the coarse solids removal expected during

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists G-6




hydrocyclone separation. Bench-scale filter press tests were also run on actual hydrocyclone overflow from
pilot tests (Exhibit G-3.8). The actual hydrocyclone overflows appear to require polymer doses higher than the
simulated feeds and produce cake solids of 45 to 55%, as compared to 55 to 65% for the simulated feeds. When
freshly-diluted sediment samples were passed across a #400 screen, the resulting fines required high polymer

doses and produced BFP cakes in the 45 to 55% range, similar to the hydrocyclone overflows.

Several BFP runs evaluated cake release screening for alternative fabric porosities. See Exhibit G-3.9. The tests
included fabrics with porosities ranging from 0.5 to 15 cubic feet per minute (cfm). All of the tested fabrics had
good release and clear filtrate; cake solids and filtrate volumes were similar within each of the two sediments

tested. Specific filter press vendors may need to perform similar testing for other media.

Most BFP runs and all PFP runs were conducted at filter feed pressures of 100 psi. Within tests BFP-82 to BFP-
92, several feed pressures of 125 and 225 psi were performed. Improvements of cake solids at the higher
pressures were inconsistent. Run BFP-84 at 125 psi had cake solids of 71.5% vs 67.1% for BFP-83 at 100 psi.
However, curiously, BFP-88 at 100 psi produced cake solids of 59.2%, compared to BFP-90 at 125 psi, which
had cake solids of 58.9% and BFP-91at 225 psi, which had cake solids of 54.6%.

Cake solids vs. time were evaluated in runs BFP-144, BFP-133, and BFP-145. Cake solids improved around
10% solids points from 45 to 60 minutes, with little further cake dryness achieved by increasing the time to 60
to 90 min. Similar time trends can be observed by plotting filtrate volumes from individual BFP and PFP tests

(no BFP tests went beyond 90 minutes, but some PFP tests went to 120 to 150 minutes).

The pooled data in Exhibit G-3.6 were evaluated by multiple regression, with results presented and discussed in
Exhibit G-3.10. Cake solids were best predicted by the fines content in the matrix, next by filter press feed %
solids, and then by scale of the test (bench vs. pilot). Curiously, polymer dose was not statistically significant —

see discussion in Exhibit G-3.10.

For several of the PFP runs, filtrate samples were analyzed. These analyses are summarized in Exhibit G-3.11.
Suspended solids ranged 2 to 42 milligrams per liter (mg/L), with an average of 13.4 mg/L. TOC and dissolved
organic carbon (DOC) ranged 3 to 14 mg/L, with an average of 7.8 mg/L. Total PCB ranged 430 nanograms per
liter (ng/L) to 46 micrograms per liter (pug/L), with an average of 17.6 pg/L.
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Alternatives to dewatering by plate and frame filter press include belt presses and centrifuges. Some screening
tests were performed to estimate polymer consumption and cake solids achievable by these processes. Test
results are shown in Exhibit G-3.12. The belt press screening tests achieved average 52% solids, only slightly
lower than the 55 to 65% solids produced by PFP tests. Centrifugation achieved average 49% cake solids. It is
notable that the centrate suspended solids and PCB concentrations were approximately 100 times that of PFP
filtrate.

Filter press sizing calculations are presented in Exhibit G-3.1. Phase 1 processing will require 12 plate and
frame filter presses, each with a capacity of 600 cubic feet. Press cake (55 to 65% solids) will discharge to roll-

off boxes located below each press.

Press filtrate will discharge to the recycle water equalization tank, where it will mix with overflow from the
thickeners. Sizing of the recycle water equalization tank is included in Exhibit G-3.1. Water from this tank is

used to supply the size separation process water storage tank located at the waterfront.

4. Solidification and Stabilization

Stabilization/solidification treatability testing was performed to evaluate the effectiveness of various dosages of
solidification agents on raw slurries and filter cake. The test data and observations are summarized on pages
759 to 760 in the Treatability Studies Appendix. Generally, it is noted that quicklime performed better at lower
doses than other reagents tested. Dosages of 15 to 25+% were required, with very high dosages for S4
sediments. Typically, stabilization/solidification is performed at dosages of 7 to 10%. Filter press cakes all
passed the paint filter test and did not require stabilization/solidification. Based on treatability testing,

quicklime would be the material of choice for stabilizing off-spec batches of filter press cake.

Storage/transport stability tests were performed to ascertain the potential for water to be released from processed
material during transport. A shaker test was used to simulate motion during transport that might result in water
release from dewatered or solidified sediments. Results are presented in the appended Treatability Studies

Report. All mixes were stable, and only three samples had a detectable amount of free water released.
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5. Process Water Treatment

Process water treatment was tested during treatability studies. The treatment train included settling, filtration,
and carbon adsorption. The processes were tested at a range of commonly applied hydraulic loading rates using
filtrates produced during pilot tests by dewatering each of the sediment types (S1, S2, S3, and S4B) with PFPs.
Results of the testing are included in Tables 23 and 24 of the appended Treatability Studies Report. These
results are also summarized in Exhibits G-4.2 (Settled Filtrate) and G-4.3 (Process Water Filtration and
Granular-Activated Carbon Adsorption). The tests were not designed to follow the processes through full cycles
of headloss development or carbon exhaustion. Rather, the tests were intended to represent a snapshot of the
process removal capabilities when treating waters from various sediments over a range of hydraulic loadings.

The column tests were equilibrated for at least 10 bed volumes of flow before sampling.

After settling for 2 hours, the supernatants were used to feed the process filter and two GAC columns in series.
Settled dewatering process effluents from the four sediment types were applied to the process filter (4-inch

diameter x 4-foot bed height) at hydraulic loadings of 2, 6, and 10 gallons per minute per square foot (gpm/ft?).

The process filter was connected in series to a train of two GAC columns (4-inch diameter x 5-foot bed height
each), also in series. Sampling between the GAC columns and after the lag column allowed evaluation of two
hydraulic loadings during each run. The three applied flow rates achieved carbon loading rates of 19 and 38

minutes, 6 and 13 minutes, and 4 and 8 minutes empty-bed contact times (EBCTS).

Exhibit G-3.11 shows PFP filtrate suspended solids ranging from 2 to 42 mg/L (13.4 mg/L average) and PCBs
ranging from 0.43 to 46 pg/L (17.6 pg/L average). Exhibit G-4.2 shows settled PFP filtrates with suspended
solids undetectable (at a detection limit of about 2 mg/L) in four of the five tests, and 13 mg/L for settled H1S4B
filtrate. The settled filtrates had PCBs ranging from 40 to 1,100 ng/L. Heavy metals in the settled PFP filtrates

were all well below the WQC Substantive Requirements.

Exhibit G-4.3 shows removals across the process filter and GAC columns. The feed PCBs were low for all
sediment types, ranging from 22 to 56 ng/L. The process filter showed consistent further removals of PCBs,
with filter effluents ranging from 12 to 46 ng/L (discounting a 76 ng/L outlier). The lead and lag GAC effluents
were undetectable for PCBs at a detection limit of 9.3 to 9.8 ng/L (except for H1S4B with 17 ng/L from the lead

column and undetectable from the lag column).
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Even though feed heavy metals were all below WQC Substantive Requirements, there were consistent
reductions of chromium, copper, and lead across the GAC, and to a lesser extent across the process filter.
Cadmium and mercury were below detection levels in feeds and effluents. In other tests, effluent from RSSCT
carbon columns was tested for mercury using EPA Method 1631. Mercury was not present at detection levels of
0.00051 pg/L. When present in feed streams, there were also expected reductions in COD, 5-day BOD5, TOC,
DOC, TKN, and nitrate, typically to non-detectable levels from the lag GAC.

There were no outstanding differences in removals owing to the three hydraulic loadings tested.

The DRET tests provide some additional perspective on the potential solubilization of heavy metals from
Hudson River sediments within the processing facilities, although that is not the intent of the DRET test. See
Exhibit G-4.4. Settled (unfiltered) DRET water was observed to contain cadmium, chromium, lead, and
mercury concentrations exceeding WQC Substantive Requirements; however, none of the filtered waters
contained heavy metals above the WQC Substantive Requirements. Note that the DRET test uses a 1%
sediment slurry, mixed, then settled. The sediment concentrations in the processing facility will be on the order
of 25%. The metals in the PFP filtrates (Exhibit G-4.2) and the filter/GAC tests (Exhibit G-4.3) were not
significantly different from the DRET test filtrates, indicating that dissolved metal concentrations are not

sensitive to original slurry concentrations.

Process Water Equalization Tanks

The METSIM material balances (presented in Table 3-35) indicate that processing of inventory dredging barges
during the 1-month Phase 2 demonstration period (conducted during Phase 1) will produce 300 to 409 gpm
(0.43 to 0.59 [mgd]) of water to be treated, depending on the sediment type being processed. The material
balances further indicate that processing of residuals dredging barges will generate 780 to 860 gpm (1.1 to 1.2
mgd) of water. Based on these expected flow rates, two water treatment trains of 500 gpm each will be

constructed for Phase 1.

Excess water will be directed from the recycle water equalization tank (T-21001) to the process water
equalization tank (T-30101). The 60,000-gallon process water equalization tank will provide a 60-minute
retention/equalization time at the design flow rate of 1,000 gpm (Exhibit G-4.1). Either one or both process

water treatment trains will draw from this tank.
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Rapid/Mix and Flocculation Tanks

During the pilot studies, solids present in the PFP filtrate settled readily without further chemical treatment.
However, to provide flexibility, chemical feed, rapid mix, and flocculation tanks will be provided with each 500

gpm train. These will be available for polymer addition and/or metal coagulant.

As presented in Exhibit G-4.1, a 1,500-gallon rapid mix basin (3 minutes) and a 2,500-gallon flocculation basin

(5 minutes) will be provided along with appropriate mixers, to be specified during Phase 1 Final Design.

Clarifiers
The flocculation basins will each lead to a high-rate clarifier. A number of clarifiers are available that operate at
hydraulic loading rates of 0.23 to 0.25 gpm/sf. Clarifiers are often supplied with integral rapid mix and

flocculation facilities. Other clarifier systems (e.g., Krofta) may be integrated with filter media.

Process Filter Systems

Process filter systems are discussed in Exhibit G-4.1. A design hydraulic loading of 3.9 gpm/ft® is suggested.
This rate is consistent with the screening tests done during treatability studies. Two filter units per process train

are suggested.
Backwash water will be provided for an upflow rate of 15 gpm/ft® (1,000 gpm) and a backwash time of 15
minutes per filter once per day, for a total backwash requirement of 60,000 gallons per day. This is 4% of the

forward flow at design loading.

Granular Activated Carbon Systems

As described in Exhibit G-4.1, four GAC vessels are recommended for each 500 gpm process water treatment
train. Each GAC vessel will be designed for a recommended EBCT of 20 minutes, with two trains of two GAC
vessels in series. Each vessel will contain 20,000 pounds of GAC, with a bed volume of 700 cubic feet. Piping

will allow reversal of lead and lag columns in each train.

RSSCTs have been conducted to allow prediction of GAC bed life and breakthrough profiles. The results are
currently being compiled and will be reported during Phase 1 Final Design. Available test results indicate that
at typical loadings, the bed life is likely to last well beyond a single dredging season. Bag filters or cartridge

filters will be provided at the end of each GAC train. Bag filter media will likely be 5 or 10 microns.
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Backwash Holding Tank
A single 200,000-gallon backwash holding tank (T-30901) will serve the backwash needs of all filter columns

and GAC columns. In addition, this tank will provide holding for decontamination and plant wash waters at all
process areas, including rail yard decontamination needs. A listing of plant water needs is included in Exhibit
G-4.1.

6. Stormwater Treatment

Design Storms
Three types of stormwater runoff are described in Section 3.6 of the Phase 1 IDR. These include Type |

stormwater, which has the potential to contact PCB-containing materials; Type Il stormwater, which has the
potential to collect non-PCB sediments as a result of peripheral site activities; and Type 11l stormwater, which

runs across areas of the site which are undisturbed and/or not involved in site activities.

Exhibit G-8.1 presents a tally of the Type | runoff areas and presents runoff volume calculations associated with
10-, 25-, and 100-year return interval storms. Type | stormwaters will be collected, stored, and treated as
described below. Type Il stormwaters will be gravity-drained to four stormwater sediment basins. These grass-
surfaced basins will allow sedimentation and recharge, but will overflow to surface waters during higher-flow

periods. Type Il stormwaters will follow current recharge or discharge patterns.

Stormwater Treatment Systems

Type | stormwaters will be collected and routed as described in Section 3.6 of the Phase 1 IDR. Three types of
storage systems will be used. Above-ground tanks will contain runoff (3.5 MG) from a 10-year 24-hour storm.
Curbing and piping will contain additional storm volume (0.6 MG) generated from a 25-year 24-hour storm (4.1
MG), while curbing will contain additional storm volume (1.0 MG) generated from a 100-year 24-hour storm
(5.1 MG).

A third water treatment train (in addition to the two described in Section G.5 [Process Water Equalization
Tanks]) will be used to treat Type | stormwaters. This will be an additional 500 gpm train identical to the two
500 gpm process water treatment trains. Stormwater treatment will use available capacity, as needed, from the

two process trains. |If dredging is discontinued for any period, the process water treatment trains can be fully
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utilized for stormwater treatment. Similarly, when not needed to treat stormwater, the stormwater train can be

available to address non-routine process treatment needs.

7. Processed Material Staging and Load-out Facilities

Waterfront Staging

Four types of materials will be staged and managed at the waterfront facility. These include:

e Large debris removed separately by grapple or sling. This may include logs and rocks, as well as large
cultural debris, such as tires, appliances, or shopping carts;

e Debris greater than 6 inches in diameter rejected from the pipe grizzly;

o Debris greater than 3/8 inch in diameter rejected from the trommel screen; and

e Coarse solids from hydrocyclone underflow and dewatering screen.

Estimated quantities and temporary staging areas are presented in Exhibit G-5.1. Calculations of transport
vehicles and trip cycles are also included. In the calculations a 16-hour work day is intended to represent a 67%
utilization rate over a 24-hour day. Downtime is anticipated for truck maintenance, fueling, shift changes, and

potential waiting time if loading or unloading operations experience delays.

Filter Cake Staging

At peak Phase 1 production, 12 filter presses will each produce a drop of 22 cy of 55% solids filter cake every 3
hours, for a total of 105 drops per day. These solids will drop into 30 cy roll-off containers. Two roll-off trucks
will each need to transport two containers per hour from the filter press building to the fine sediment staging

area.

Railside Staging

Exhibit G-5.1 presents five Phase 1 train scenarios. These scenarios list the weekly barged and processed
sediment amounts, and calculate load-out volumes in accordance with assumed numbers of unit trains shipped
each week. The net difference between each week’s input and output becomes the additional cumulative storage
volume. Each scenario reaches a maximum peak storage volume that declines as dredging production is

reduced or as rail service is increased. The two principal scenarios were:
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e Three trains per week (Scenarios 4 and 5) require 22,000 to 34,000 cy storage.

e Two trains per week (Scenario 1) require 83,000 cy storage.

The scenario utilizing two trains per week was selected as the basis for storage sizing because it minimizes the
potential effects of rail service unreliability on processing facility operations. The 83,000-cy storage scenario
can be accommodated in the four to five storage cells/structures shown on the Contract Drawings. This scenario
will require the use of stackers to attain 20-foot high storage cells. The storage cells would include two for fine

sediment cake, two for coarse sediments, and one for debris.

Exhibit G-5.1 also includes calculations for loading staged materials into rail cars. Four 8.7 cy wheel loaders
(two loading coarse materials from the north staging cells and two loading fine sediments from the south staging

cells) can load one 81-car unit train in 8 hours, not including train movement times.

8. Site Work, Roads, Utilities, and Administrative Areas

Stormwater

Stormwater handling was discussed in Section G.6 in connection with treatment requirements. The sizing of the
Type Il Stormwater Sediment Basins is being finalized in conjunction with the site grading plan. These basins
will be modified during Phase 1 Final Design. Similarly, the curbed Type | stormwater impounded areas and

piping systems are being finalized along with the site grading plan, and will be presented in the Phase 1 FDR.

Site Grading
The site grading plan will continue during Phase 1 Final Design. Approximate earthwork and fill quantities

developed to date are presented in Exhibit G-8.1. These preliminary calculations indicate a need for an
estimated 100,000 cy of net differential to be supplied by imported fill during the beginning of the Phase 1

construction period.
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General Electric Company

Hudson River PCBs Superfund Site
Phase 1 Intermediate Design Report

Attachment G.1.1 - SSAP Sediment Characteristics - Years 1 + 2

Solids
Cum. % passing size (mm) - Quartile Average D50 % Fines | Sp. Grav. | Solids PCB TOC
0.005 0.074 0.425 2.0 475 76.2 (mm) | <74um | @mL) | %ww) | mgkg mgkg
Yr1l |S-1 Coarsest quartile 1.0 4.6 425 72.7 84.4 100.0 0.81 4.6 2.68 716 33.9 5,200
Yrl |S-2 Coarse-fine 25 11.9 52.8 76.9 86.2 100.0 0.40 11.9 2.60 719 49.3 12,800
Yr1l |S-3Fine-coarse 9.7 32.8 80.4 92.4 95.6 100.0 0.20 32.8 248 59.7 159 26,700
Yr1l |S-4 Finest quartile 34.5 76.4 96.1 98.8 99.3 100.0 0.03 76.4 2.39 50.1 196 39,000
Yr1l |Overall Average 11.8 311 67.7 85.1 91.3 100.0 0.26 31.1 2.54 64.9 106.9 20,800
0
Yr2 |S-1 Coarsest quartile 2.1 5.2 43.4 79.3 86.9 99.3 0.71 5.2 2.70 79.0 9.4 5,500
Yr2 |S-2 Coarse-fine 8.4 28.3 82.7 93.5 95.9 100.0 0.21 28.3 2.56 63.2 58.9 24,400
Yr2 |S-3 Fine-coarse 16.0 55.0 94.1 98.5 99.1 100.0 0.07 55.0 247 54.6 117 34,400
Yr2 |S-4 Finest quartile 26.4 81.0 98.1 99.9 99.9 100.0 0.03 81.0 242 48.2 124 38,900
Yr2 |Overall Average 13.2 42.3 79.5 92.8 95.5 99.8 0.15 423 2.54 61.3 84.9 25,800
0
Yr 1+2 |S-1 Coarsest quartile 1.6 4.8 41.7 76.7 85.7 99.5 0.80 4.8 2.70 79.1 15.1 4,900
Yr 1+2 |S-2 Coarse-fine 7.0 233 75.6 90.2 94.0 100.0 0.25 23.3 2.56 64.9 772 21,400
Yr 1+2 |S-3 Fine-coarse 15.1 51.2 93.2 98.1 98.8 100.0 0.07 51.2 248 55.6 110 33,500
Yr 1+2 |S-4 Finest quartile 28.1 80.7 97.9 99.8 99.9 100.0 0.03 80.7 242 48.5 138 39,200
Yr 1+2|Overall Average 12.9 40.0 77.0 91.1 94.6 99.9 0.17 40.0 2.54 62.0 90.0 24,700
Years 1 + 2 SSAP
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General Electric Company
Hudson River PCBs Superfund Site
Phase 1 Intermediate Design Report

Exhibit G.1.1 - SSAP Sediment Characteristics - Years 1 + 2

Solids

Cum. % passing size (mm) - Quartile Average D50 % Fines | Sp. Grav. Solids PCB TOC

0.005 0.074 0.425 2.0 4.75 76.2 (mm) <74um (g/mL) % (wiw) mg/kg mg/kg

Yril S-1 Coarsest quartile 1.0 4.6 42.5 72.7 84.4 100.0 0.81 4.6 2.68 77.6 33.9 5,200
Yril S-2 Coarse-fine 25 11.9 52.8 76.9 86.2 100.0 0.40 11.9 2.60 71.9 49.3 12,800
Yril S-3 Fine-coarse 9.7 32.8 80.4 92.4 95.6 100.0 0.20 32.8 2.48 59.7 159 26,700
Yril S-4 Finest quartile 34.5 76.4 96.1 98.8 99.3 100.0 0.03 76.4 2.39 50.1 196 39,000
Yrl Overall Average 11.8 31.1 67.7 85.1 91.3 100.0 0.26 31.1 2.54 64.9 106.9 20,800

0
Yr2 S-1 Coarsest quartile 2.1 5.2 43.4 79.3 86.9 99.3 0.71 5.2 2.70 79.0 9.4 5,500
Yr2 S-2 Coarse-fine 8.4 28.3 82.7 93.5 95.9 100.0 0.21 28.3 2.56 63.2 58.9 24,400
Yr2 S-3 Fine-coarse 16.0 55.0 94.1 98.5 99.1 100.0 0.07 55.0 2.47 54.6 117 34,400
Yr2 S-4 Finest quartile 26.4 81.0 98.1 99.9 99.9 100.0 0.03 81.0 2.42 48.2 124 38,900
Yr 2 Overall Average 13.2 42.3 79.5 92.8 95.5 99.8 0.15 42.3 2.54 61.3 84.9 25,800
0

Yr 1+2 |S-1 Coarsest quartile 1.6 4.8 41.7 76.7 85.7 99.5 0.80 4.8 2.70 79.1 15.1 4,900
Yr 1+2 |S-2 Coarse-fine 7.0 23.3 75.6 90.2 94.0 100.0 0.25 23.3 2.56 64.9 77.2 21,400
Yr 142 |S-3 Fine-coarse 15.1 51.2 93.2 98.1 98.8 100.0 0.07 51.2 2.48 55.6 110 33,500
Yr 1+2 |S-4 Finest quartile 28.1 80.7 97.9 99.8 99.9 100.0 0.03 80.7 2.42 48.5 138 39,200
Yr 1+2|Overall Average 12.9 40.0 77.0 91.1 94.6 99.9 0.17 40.0 2.54 62.0 90.0 24,700

Years 1 + 2 SSAP
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General Electric Company
Hudson River PCBs Superfund Site
Phase 1 Intermediate Design Report

Exhibit G.1.2 - SSAP Sediment Characteristics - Year 1 & Year 2

Year 1 SSAP
100 7
90 /j; /‘/;
. VA4
70
_ 60 —o—5S1
5 / —@—S2
L 50
< / — A S3
40 —xX—S4
30 /
20
10 A& /i/
. — /0/
0.001 0.01 0.1 1 10 100
Size (mm)
Year 2 SSAP
100 //M;/I——/
i / /K/
80 e /
70
—%—s1
5 60 / —e—52
T 50 —+— 53
X / —S4
40
30 7 /
20 /
10 o \—’/K/
0 X
0.001 0.01 0.1 1 10 100

Size (mm)

Page 1 of 1




General Electric Company
Hudson River PCBs Superfund Site
Phase 1 Intermediate Design Report

Exhibit G.1.3 - Baseline Sediment Sample Data

Sample ID: S1 S1-DUP S2 S3 S4B S4B-DUP

Date Collected: 6/10/2004 6/10/2004 5/19/2004 5/19/2004 6/24/2004 6/24/2004
Total PCBs mg/kg 8 11.3 138 101 490 466
Total PAHs mg/kg 0.316 J 0.581J 0.245 7 197 0.656 J 0.496 J
Ammonia Nitrogen mg/kg 27.4 13.1 96.7 213 390 384
Bulk Density glcc 1.3 1.5 0.75 0.79 0.41 0.37
Total Kjeldahl Nitrogen mg/kg 891 X 822 X 1,480 X 1,680 X 4,320 4,140
TOC mg/kg 7,800 8,600 30,000 33,000 85,000 73,000
Total Phosphorous (PO4) |mg/kg 532 78 690 828 1,170 1,270
Total Phosphorous (as P)  |mg/kg 174 26 225 270 382 414
Percent Solids % 79.1 79.1 53.1 56.8 33 33
Finer than #200 % 10.1 8.8 30.2 40.8 59.2 78.6
Total TEQs (WHO TEFs) mg/kg 2.8E-06 NA 4.73E-06 0.00000377 0.00013 0.00012
Aluminum mg/kg 5,330 5,270 8,380 9,360 14,000 14,100
Antimony mg/kg 0.1 XN 0.11 XN 2.4 NE 1.4 NE 5.5 NE 6.5 NE
Arsenic mg/kg 1.9 NE 1.5 NE 2.1 2 3.9 4
Barium mg/kg 585N 62.7 N 81 74.9 129 134
Beryllium mg/kg 0.31 0.29 0.42 0.38 0.65 0.64
Cadmium mg/kg 0.44 E 0.46 E 12.3 7 39.2 NE 36.8 NE
Calcium mg/kg 1600 1590 2220 4340 5530 5540
Chromium mg/kg 248 N 274N 235 121 518 518
Cobalt mg/kg 4.9 4.5 5.8 6.2 8.6 8.4
Copper mg/kg 12.2 15.4 37.8 26.5 78.3 88.3
Iron mg/kg 10200 9900 11900 13400 18600 18500
Lead mg/kg 19.1 22.3 219 E 144 E 637 639
Magnesium mg/kg 1980 1870 2230 3610 3410 3470
Manganese mg/kg 121 N 123 N 107 159 184 183
Mercury mg/kg 0.066 0.072 1.6 0.79 3.9 4.1
Nickel mg/kg 8.4 7.9 12.8 12.4 215 20.9
Potassium mg/kg 898 957 835 762 1280 1360
Selenium mg/kg 0.47 X 0.44 X 0.74 XN 0.72 XN 15N 1.5 XN
Silver mg/kg 0.048 X 0.053 X 0.26 0.21 0.91 0.87
Sodium mg/kg 116 E 995 E 148 E 140 E 279 E 269 E
Thallium mg/kg 0.22 * 0.077 X* 0.097 X 0.075 X 0.32 0.56
Vanadium mg/kg 149 E 156 E 339 E 26.6 E 735 E 715 E
Zinc mg/kg 529 E 513 E 194 E 147 E 521 NE 510 NE
Notes:

1. Samples were collected by Blasland, Bouck & Lee, Inc., and submitted to Severn Trent Laboratories, Inc. (Pittsburgh and Burlington), Paradigm

2.
3.

No oM

Analytical Laboratories, and Northeast Analytical Services, Inc. for analysis.

Results have not yet been validated. Additional qualifiers will be added, as needed, following validation.

Total 2,3,7,8-TCDD toxicity equivalents (TEQs) were calculated using Toxicity Equivalency Factors (TEFs) derived by the World Health Organization
(WHO) and published by Van den Berg et al. in Environmental Health Perspectives 106(2), December 1998.

Results are presented in dry weight.

mg/kg = milligrams per kilogram.

g/cc = grams per cubic centimeter.

NA - Not analyzed.

Laboratory Data Qualifiers:
Organics (PAHs, PCDD/PCDFs)
E - Analyte exceeded calibration range.
J - Indicates an estimated value less than the practical quantitation limit (PQL).
Q - Indicates the presence of quantitative interferences.
DPE - Polychlorinated Diphenyl Ether (PCDPE) Interference.
Inorganics (TAL Metals, Total Kjeldahl Nitrogen)
B - Indicates an estimated value between the lower calibration limit and the target detection limit.
E - Matrix interference.
N - Indicates sample matrix spike analysis was outside control limits.
X - Method blank contamination.
* - Serial dilution results not within 10%. Applicable only if analyte concentration is at least 50X the IDL in original sample.
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Exhibit G.1.4 - Baseline Sediment Sample Data

General Electric Company
Hudson River PCBs Superfund Site
Phase 1 Intermediate Design Report

Sample ID: S4 S4A S2-2 S3-2 S3-3 S3-4 S4B-2
Date Collected: 5/19/2004 6/10/2004
Total PCBs mg/kg 162 100 73 13 156 89 351
Total PAHs mg/kg 1451 1.09J 0.567 U 0.537 U 4.15 177 0.874 U
Ammonia Nitrogen mg/kg 75.2 37.5 37.7 56.5 116 45.4 121
Bulk Density glcc 0.78 0.82 0.74 0.87 0.78 0.88 0.42
Total Kjeldahl Nitrogen mg/kg 1.83 1,730 X 1,110 1,170 1,270 X 1,390 2,580
TOC mg/kg 34,000 33,000 56,000 17,000 19,000 27,000 53,000
Total Phosphorous (PO4) |mg/kg 671 147 648 887 622 964 26 U
Total Phosphorous (as P)  |mg/kg 219 48 211 289 203 315 9
Percent Solids % 56.9 58.5 58.1 61.6 55 59.6 37.4
Finer than #200 % 28.1 29.6 16.8 30.3 20.4 36.4 69.1
Total TEQs (WHO TEFs) mg/kg 8.4E-06 2.6E-05 3.5E-05 8.3E-06 4.9E-05 3E-05 9.1E-05
Aluminum mg/kg 7,760 7,240 4,760 6,240 8,150 6,860 11,000
Antimony mg/kg 1.4 0.97 N 0.67 E 0.27 B 2.6 0.87 2.6
Arsenic mg/kg 1.8 1.3 NE 1.3 0.98 2.2 1.5 4.3
Barium mg/kg 64.6 67.7 N 63.8 447 66.6 60.5 120
Beryllium mg/kg 0.36 0.38 0.26 0.35 0.38 0.29 0.66
Cadmium mg/kg 6.3 16.3 E 5.2 1.5 15.4 6.1 18.9
Calcium mg/kg 2,560 2,750 1,700 2,950 2,220 3,230 5,550
Chromium mg/kg 195 130 N 157 38.4 287 X 97.4 X 303
Cobalt mg/kg 5.9 6.6 4.4 4.1 5.8 4.2 8.1
Copper mg/kg 38 28.3 26 10.1 38.2 21 58.9
Iron mg/kg 10,500 10,500 7,580 8,670 9,760 9,770 17,800
Lead mg/kg 192 J 151 146 X 36.6 X 280 105 355 X
Magnesium mg/kg 2,100 2,090 1,340 X 1,800 X 2,450 1,950 3,450 X
Manganese mg/kg 105 206 N 53.9 62.5 86.4 82.4 189
Mercury mg/kg 0.9 1.3 0.94 0.21 1.5 0.7 2.2
Nickel mg/kg 12.4 11.2 9.5 6.4 115 8.6 18.7
Potassium mg/kg 788 828 437 507 687 714 1300
Selenium mg/kg 0.66 J 0.79 X 0.760 B 0.86 091 B 0.65 B 1.7
Silver mg/kg 0.25 0.54 0.180 0.051 B 0.46 X 0.2 0.54
Sodium mg/kg 167 J 169 E 130 162 177X X 164 234
Thallium mg/kg 0.074 0.14 X 0.440 XE 0.0980 XB 0.530 0.420 0.200 XB
Vanadium mg/kg 30.7J 224 E 16.8 16.2 40.2 X 26.3 40.2
Zinc mg/kg 1730 130 E 148 E 66 259 X 113 313
Notes:
1. Samples were collected by Blasland, Bouck & Lee, Inc., and were submitted to Severn Trent Laboratories, Inc. (Pittsburgh and Burlington),
Paradigm Analytical Laboratories, and Northeast Analytical Services, Inc. for analysis.
2. U = Indicates the constituent was not detected. The value preceding the U indicates the laboratory quantitation limit.
3. Results have not yet been validated. Additional qualifiers will be added, as needed, following validation.
4. Total 2,3,7,8-TCDD toxicity equivalents (TEQs) were calculated using Toxicity Equivalency Factors (TEFs) derived by the World Health
Organization (WHO) and published by Van den Berg et al. in Environmental Health Perspectives 106(2), December 1998.
5. Results are presented in dry weight.
6. mg/kg = milligrams per kilogram.
7. glcc = grams per cubic centimeter.
8. Laboratory Data Qualifiers:

Organics (PAHs, PCDD/PCDFs)

E - Analyte exceeded calibration range.

J - Indicates an estimated value less than the practical quantitation limit (PQL).

Q - Indicates the presence of quantitative interferences.

DPE - Polychlorinated Diphenyl Ether (PCDPE) Interference.

Inorganics (TAL Metals, Total Kjeldahl Nitrogen)

B - Indicates an estimated value between the lower calibration limit and the target detection limit.

E - Matrix interference.

N - Indicates sample matrix spike analysis was outside control limits.
X - Method blank contamination.
* - Serial dilution results not within 10%. Applicable only if analyte concentration is at least 50X the IDL in original sample
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Exhibit G.2.1

Size Separation Design Calculations
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Rotary Trommel Screen
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Sediment Slurry Tank
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Hydrocyclone System
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FW: Drawings Page 1 of 3

MATTHEW RYAN - RE: Pump Calcs and 10" Hydrocyclones
L o ]

From: "Mike Wilkins" <mwilkins@KREBS.COM>

To: "MATTHEW RYAN" <MRYAN@bbi-inc.com>
Date: 8/4/2005 10:49 AM

Subject: e L R S
Matthew,

For discussion I am looking at the 8/4/05 GMAX6 run (corrected from the 7/19/05 run) and the 7/27/05 run that
were both done on the 51 (107 HC Feed) data.

Each GMAX6 (6 inch) cyclone is able to handle 145 gpm with a 2 inch vortex at a 15 psi pressure drop. The
total estimated recovery based on the PSD was 93.3% of the material in the feed. This was based on this
cyclone having a d50 of 19.5 microns. The d50 defines the point were a particle has a 50/50 chance of going
out the top or the bottom of the cyclone. After reviewing the recovery sheets, this cyclone had 100% recovery
of all particles 200 mesh (75 microns) and courser that had a density of 2.7 or heaver. - The cyclone also had a
97.7% recovery at 400 mesh (37 microns) of all 2.7 SG and heavier particles.

Each DS10LB-GMAX (10 inch) cyclone is able to handle 341 gpm with a 4 inch vortex at a 14.4 psi pressure
drop. The total estimated recovery based on the PSD was 93.0% of the material in the feed. . This was based
on this cyclone having a . d50 of 27.6 microns. The d50 defines the point were a particle has a 50/50 chance of
going out the top or the bottom of the cyclone. After reviewing the recovery sheets, this cyclone had 100%
recovery of all particles 100 mesh (150 microns) and courser that had a density of 2.7 or heaver. The cyclone
also had a 82.1% recovery at 400 mesh (37 microns) of all 2.7 SG and heavier particles.

U.5.D.A. Classification

Gravel = 2.0-100 mm (2000+ microns)

Very Coarse Sand = 1.0=2.0 mm (1000-2000 microns)
Coarse Sand = 0.5-1.0 mm {500-1000 microns)
Medium Sand = 0.25-0.5 mm (250-500 microns)

Fine Sand = 0.1-0.25 mm (100-250 microns)

Very Fine Sand = 0.05-0.1 mm (50-100 microns)

Silt = 0.002-0.05 mm (2-50-micrens)

Clay = <0.002 mm {<2 microns)

As you can see from above, both cyclones are more than capable of having a strong recover of all three
classifications of sand. If you have any further questions, please let me know.

Sincerely,

Mike Wilkins
Regional Sales Manager
Krebs Engineers

(520) 829-5303 phone
(520) 909-7831 cell
(520) 844-1962 fax
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SHEET: 1
DATE: 19- July-05
BY: MWW

Client: Blasland, Bouck & Lee, Inc.

Problem: Cyclone recovery of $1 (107 HC Feed) Data at the 16HR hour rate based on
Table 2 - Loadings METSIM Material Balances Phase 2 Basis of Design.

Number, Model Krebs Cyclones: 33 operating GMAX6-3193-SRC Krebs Cyclones

Inlet Area Vortex Finder Apex Pressure Drop
| Orifices: 2.20 sq. in. ' 2.00 in. 1.25 26.5 PSI

Specific Gravity: Solids: 2.700 Liquid: 1.000 Temperature: Amb.°F Viscosity: 1 Cps

FEED OVERFLOW UNDERFLOW CYCLOWASH

STPH Solids 307.22 19.47 287.75 0.00
STPH Liquids 1082.68 1075.02 123.32 115.67
STPH Slurry 1389.89 1094.49 411.07 115.67
Wt Solids 2210 1.78 70.00 0.00
S.G. Slurry 1.162 1.011 1.788 1.000
Vol% Solids 9.51 0.67 46.36 0.00
GPM Slurry 4779.00 4322.74 918.26 462.00
M3/Hr. Slurry 1085.42 981.79 208.56 104.93
——Ref:-145.4 4.0 53.0
FEED OVERFLOW UNDERFLOW ACT.
Mesh | Micron| Cum. | Ind. STPH [ Cum. | Ind. | STPH | Cum. | Ind. | STPH | REC.
% + % + % + % + % + % +

40 4250 50.50 50.500 1551 0.000 0.00 0.00 5392 53.92 1551, 100.0

60 250.00 62.80 12.30 37.8 0.00 0.00 0.00 67.05 13.13 37.8 100.0

1000 150.00 75.10 12.30| - 37.8 0.00 0.00 0.00 80.18 13.13 37.8 100.0

200 75.0 91.80, 16.70 51.3 0.00 0.00 0.00 98.01 17.83 51.3 100.0
400 37.0 92.700 0.90 28 004 0.04 0.00 9897 0.96 2.8 99.7
-400  -37.0/ 100.00, 7.30: 22.4 100.00 99.96 19.5 100.000 1.03 3.0 13.2
TOTAL 307.22 19.47 287.75 93.7

KREBS ENGINEERS
5505 WEST GILLETTE ROAD TUCSON, AZ 85743
TEL: (520) 744-8200 FAX: (520) 744-8300
www.krebs.com




SHEET: 1
DATE: 27-July-05
BY: MWW

Client: Blasland, Bouck & Lee, Inc.
Problem: Cyclone recovery of 81 (107 HC Feed) Data at the 16HR hour rate based on

Table 2 - Loadings METSIM Material Balances Phase 2 Basis of Design.
Number, Model Krebs Cyclones: 14 operating DS10LB-GMAX-SRC

Inlet Area Vortex Finder Apex Pressure Drop
Orifices: 7.80 sq. in. 4.00 in. 2.0 14.4 PSI
Specific Gravity: Solids: 2.700  Liquid: 1.000 Temperature: Amb.°F Viscosity: 1 Cps
| FEED OVERFLOW UNDERFLOW CYCLOWASH
STPH Solids 307.22 21.65 285.56 0.00
STPH Liquids 1082.68 1075.96 122.38 115.67
STPH Slurry 1389.89 1097.61 407.95 115.67
Wt Solids 22.10 1.97 70.00 0.00
S.G. Slurry 1.162 1.013 1.788 1.000
Vol% Solids 9.51 0.74 46.36 0.00
GPM Sturry 4779.00 4329.71 911.29 462.00
M3/Hr. Slurry 1085.42 983.38 206.97 104.93
- --Ref:-27:6-4.0-53:0
FEED OVERFLOW UNDERFLOW ACT.
Mesh |Micron| Cum. | Ind. | STPH | Cum. | Ind. | STPH | Cum. | Ind. | STPH | REC.
%+ | %+ %+ | %+ %+ | %+
40 425.00 50.50) 50.500 1551} 0.000 0.00 0.0 5433 54.33 1551, 100.0
600 250.00 62.80 12.30 37.8 0.00 0.00 0.00 67.56( 13.23 37.8 100.0
100 150.00 75.10/ 12.30 378 000 0.00 0.0 80.79 13.23 37.8 100.00
200 75.0 91.80 16.70 51.337 0.22 0.22 0.0 98.74 17.9 51.3 99.9
400 37.0 92.70 0.90 28 251 2.29 0.5 99.54 0.79 2.3 82.1
-4000 -37.00 100.00 7.30] 22.4 100.000 97.49 21.1 100.00, 0.46 1.3 5.9
TOTAL 307.22 21.65 285.56 93.0

KREBS ENGINEERS
5505 WEST GILLETTE ROAD TUCSON, AZ 85743
TEL: (520) 744-8200 FAX: (520) 744-8300
www. krebs.com ’




Vibratory Dewatering Screens
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