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1.0 Scope of Work

Samples for treatability were obtained from Acid Brook Delta, in Pompton Lakes,
NJ. Waste Stream Technology, Inc (WST) conducted bench scale testing on sediment
and peat mixtures to evaluate its ability to be dewatered through use of geotextile tubes
and to determine if polymer could enhance sediment dewatering.

2.0 Initial Characterization

Sediment, peat, and water from various locations of the Acid Brook Delta (ABD)
site were sampled between November 3, 2008 and November 5, 2008. A total of 30 five-
gallon buckets of sediment and 10 five-gallon buckets of peat, along with 60 five-gallon
buckets of water were shipped to WST under chain-of-custody. Chain-of-custody
documents are in Appendix A. Upon receipt, all samples were logged in, weighed, and
stored at 4°C.

Two 50-gallon composite samples were created from the solids. The Primary
Sediment Composite was made up of 80% sediment and 20% peat. The Primary Peat
Composite was made up of 50% sediment and 50% peat. A 50-gallon site water
composite was also generated. Each of the various areas was proportionally added to the
composite. For example, 40 gallons of sediment were needed for the Primary Sediment
composite. Sediment samples were collected from ten different locations within the
ABD site. Therefore, 4 gallons from each location were used to generate the composite
sample.

Each mixture was homogenized and sampled for metals analyses, including

mercury, and Total Organic Carbon (TOC). Percent solids and moisture content were
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performed on the solid samples. The solids samples were also sent to GZA for
geotechnical analyses including specific gravity, grain size analysis, and Atterberg limits.
Geotechnical results are found in Appendix H. The site water composite was analyzed
for Total Suspended Solids (TSS), Dissolved Oxygen, turbidity, and pH. These analytic
results are in Appendix B. The analytic methods, utilized in the initial characterization
and treatability testing of the samples, are provided in Appendix C.
3.0 Elutriate Testing

Elutriate tests are often performed to evaluate the possible containments that may
be released into the water column during dredge operations. The Effluent Elutriate Test
(EET) and Dredge Elutriate Test (DRET) were performed on the samples obtained from
the ABD site. A summary of the EET and DRET tests are found in Appendix D. The
associate analytic results are found in Appendix B.

Effluent Elutriate Tests were performed on the Primary Sediment and Primary
Peat composites. Each composite sample was diluted with site water to an initial solids
concentration of 150g/L. The samples were homogenized before being aerated for one
hour. After an hour of aeration the samples were allowed to settle for 24 hours. The
sediment line was measured at 1, 2, 4, 8, and 24 hours. . The supernatant was removed
after 24 hours of settling and was sampled for TSS, turbidity, TOC, pH, and metals
analyses. The supernatant was very turbid and high in solids. See Table 1 for supernatant
volume, turbidity, and TSS. The solids were also sampled for specific gravity, water
content, percent solids, metals and TOC.

Dredge Elutriate Tests were also performed on the Primary Sediment and Primary

Peat composites. Each composite sample was diluted with site water to an initial solids
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concentration of 10g/L. The samples were homogenized and then aerated for one hour.
After an hour of settling, the sediment line was recorded and the supernatant was sampled
for TSS, turbidity, pH, TOC, and metals analyses. See Table 1 for supernatant volume,

turbidity, and TSS.

Table 1:
Supernatant Summary from Elutriate Tests
sample ID Supernatant Volume | Supernatant Turbidity Supernatant TSS

(mL) (NTV) (ppm)

Primary Peat EET 1900 >4000 2280
Primary Peat DRET 2000 1278 740
Primary Sediment EET 1600 1119 640
Primary Sediment DRET 1000 1382 840

4.0 Polymer Screening

Polymers are often used to enhance the dewatering of sediments. Polymer
selection is largely a method of trial and error. Several polymers were screened to
evaluate their potential effectiveness on the samples from the Acid Brook Delta site. The
Primary Sediment Composite and Primary Peat Composite were diluted, with site water,
to a 5-10% solids by weigh slurry before polymer screening was performed. Polymers
were also screened on the Primary Sediment Composite as is, which was 25-30% solids
by weight.

Polymers were judged using several criteria such as floc quality and water clarity.
If a polymer at a certain dose showed favorable results a Rapid Dewatering Test (RDT).
The RDT consists of mixing 100mL of sample with a selected polymer and dose. Once
the sample is mixed it is poured into a Buchner funnel containing a piece of geotextile
fabric. The test is used to evaluate the drainage potential of a sample, usually by

measuring the amount and quality of the filtrate at a specified time. The remaining solids
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are also analyzed for percent solids. Polymer screening results for each sample are
provided in Appendix E. RDT results are provided in Appendix F.

The low solids Primary Sediment and Primary Peat samples tested similarly
during polymer screening. In general a cationic or a combination of a solution polymer
and an anionic polymer produced a good floc that settled well, could withstand RDT tests
and generated clear filtrate. Anionic polymers alone produced a good floc that settled
well with a lot of filtrate. However, the filtrate was cloudy and high in solids. Solution
polymers produced a floc that settled well, leaving clear filtrate. However, the floc was
very fine and did not withstand RDT testing, as many solids passed through the geotextile
filter. A solution polymer such as Hychem CP 626 or CP 757 in combination with an
anionic polymer such as Hychem AE 843 or Nalclear 1689 created a floc that settled
well, could withstand RDT tests and left clear filtrate.

Lower charged cationic polymers, also produced desirable floc and filtrate on its
own. Higher charged cationic polymers may have been too strong for the test material.
The floc and filtrate was not as good with high charged cationic polymers as it was with
low and it was easy to over treat the samples with a high charged polymer.

5.0 Geotextile Testing

Geotube Dewatering Test (GDT) bags are used to evaluate the dewatering
potential of geotextile bags. GDT bags were placed on a stand and a standpipe was
placed inside the opening of the bag. Buckets were used to pour the slurry through the
standpipe and into the bag. Time officially began when the last slurry bucket was poured
into the bag. The test was considered complete at 24 hours. The filtrate volume was

measured at the end of each test. The filtrate was sampled for TSS, turbidity, pH, TOC,
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and metals analyses. These results are provided in Appendix B. Samples for percent
solids and moisture content were taken from the center of the bag and the four corners.
These results are provided in Appendix G. The remaining solids were also analyzed for
TOC, metals, and specific gravity.

It was planned that each GDT test would use 15 gallons of slurry material.
However, the first test was conducted with the high solids Primary Sediment and the bag
was full after 10 gallons of sample were used. To maintain consistency for comparative
purposes all further tests were performed using 10 gallons of slurry. Test ran on the
untreated samples resulted in low solids and turbid filtrate. The solids remaining from
the untreated Primary Peat and Primary Sediment at low solids were “soupy” when
sampled.

Tests ran on the samples treated with cationic polymers showed a slight
improvement. The percent solids were somewhat higher and the filtrate was slightly
clearer. A combination of a solution polymer and an anionic polymer with the
pretreatment step yielded the best test results. Initially, some solids passed through the
geotextile bags as the bags were being filled. Filtrate would generally become clearer as
the test continued. The filtrate is released at a faster rate during the beginning of the test
and tapers off over time. About /3 to % of the total filtrate was released during the first
hour of the test.

5.0 Results and Discussion

The treatment regime for the GDT’s was based on polymer screening and RDT’s.

Cup testing is done in order to observe what polymers are potentially effective for the

GDT. Treatments that demonstrate a good quality floc and clear, colorless filtrate, then
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undergo the RDT. The RDT does not fully simulate the GDT. There is no pressure
exerted on the sample during the RDT, while there is pressure during the GDT. Pressure
can force more water from the slurry, leaving less moisture in the solids. However,
pressure can also force more solids through the geotextile fabric. If the floc is not strong
and passes through the fabric during the RDT, it will not be able to with stand GDT
testing.

After the GDT test, remaining sediment from the samples treated with a
combination of Nalmet 1689, a solution polymer such as CP 626 or CP 757, and Nalclear
7763 had higher percent solids than those from the untreated and the samples treated with
the cationic polymer. Five sections from each bag were evaluated for percent solids and
moisture content. The averages of these are provided in Table 2.

Table 2:
Average Percent Solids/Moisture Content from Geotube Dewatering Tests

Average Percent Average Moisture

Sample ID Test # Solids Content

3 28.94 266.06

Low Solids Primary 5 26.87 272.54

Peat

8 31.57 218.56

Low Solids Primary 2 24.26 315.25

Sediment 4 28.19 259.59

7 31.57 218.56

1 34.92 186.50

High Squ_js Primary 6 34.21 192.33
Sediment

9 36.39 174.16

The low solids Primary Sediment and Primary Peat samples tested similarly in
regards to polymer screening, RDT and GDT tests. There is a noticeable improvement in

the percent solids and moisture content from the GDT test where the samples were



Arcadis- Acid Brook Delta Treatability Study
January 2009

treated with the combination of solution and anionic polymer as opposed to the untreated
samples.

While there was some improvement in the low solids samples, there is very little
difference in the treatment and testing of the high solids Primary Sediment. The high
solids Primary Sediment samples did not readily release water, even with the addition of
polymer. Besides, the high solids Primary Sediment not dewatering well, this sample
was difficult to work with in regards to the GDT. The material did not flow easily
through the standpipe while filling the GDT bags. The material is thick and not very
fluid and did clog the pipe several times throughout testing. There was no difficulty
passing the low solids samples through the standpipe.

Although there was little difference in percent solids from the GDT of the high
solids Primary Sediment, there was some improvement in the filtrate. In general, the
filtrate of the samples treated with the cationic and the solution and anionic combination
were lower in turbidity and TSS than the filtrate of the untreated samples. The filtrate of
the treated samples was also lower in metals and TOC. Those samples treated with the

solution and anionic combination showed the most improvement in filtrate quality.
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Arcadis- Acid Brook Delta
rec'd 11/7/08 & 11/10/08
Low Solids Primary Peat
Samle ID Primary Peat|Primary Peat| GDT 3- GDT 5- GDT 8-
Initial EET Solids Solids Solids Solids
WST Sample ID | 8L02009-02 | 8L05011-06 {8L11015-06|8L11015-10{8L19007-04
mg/kg mg/kg mg/kg mg/kg mg/kg
Barium 81.2 83.0 48 57.6 59.7
Copper 229 388 145 206 177
Mercury 77.4 59.7 39.1 61.2 59.3
Lead 125 233 75.5 105 103
Selenium 17.1 <7.00 <1.40 2.69 4.24
Zinc 111 199 78.7 92.9 91.8
TOC 5.46% 3.50% 3.46% 4.24% 3.51%
Low Solids Primary Sediment High Solids Primary Sediment
samle ID Szré?"maerz . Spegri"maé?" . | 6bT2- | DT GDT7- | GDT1- | GDTG6- GDT 9-
. . Solids Solids Solids Solids Solids Solids
Initial EET Solids
WST Sample ID| 8L02009-01 | 8L05011-02 8"13215' 8L11015-08 | 8L19007-06 8"13215' 8L11015-12 | 8L19007-02
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Barium 101 327 69.1 65.1 77.1 90.8 79.7 94.2
Copper 499 375 428 296 353 472 450 444
Mercury 168 204 98.5 82.1 111 129 124 127
Lead 289 40.8 216 154 197 249 236 250
Selenium 23.6 39.2 3.99 1.48 9.08 3.58 1.74 9.02
Zinc 235 727 180 139 159 215 195 204
TOC 5.84% 3.50% 3.92% 4.07% 4.59% 3.90% 4.42% 4.03%
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. . Primary .
Site Water Prlr_nary Prlr_nary Sediment [Primary Peat|Primary Peat Primary Peat
. Sediment Sediment DRET
Samle ID Composite DRET EET DRET .
L EET DRET . through Silt
Initial through Silt [ Supernatant | Supernatant
Supernatant | Supernatant Screen
Screen
WST Sample ID| 8L02009-03 | 8L05011-01 | 8L05011-03 | 8L05011-04 | 8L05011-05 | 8L05011-07 | 8L05011-08
mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Barium 0.026 0.254 0.217 0.13 0.140 0.088 0.139
Barium (Filtered) 0.017 0.08 0.025 - 0.029 0.019 -
Copper 0.033 1.00 0.839 0.0249 0.524 0.245 0.186
Copper <0.009 0.266 <0.009 - <0.009 <0.009 -
(Filtered)
Lead 0.017 0.851 0.573 0.398 0.341 0.154 0.299
Lead (Filtered) <0.015 0.256 <0.015 - <0.015 <0.015 -
Selenium <0.019 <0.095 <0.019 <0.019 <0.019 <0.019 <0.019
Selenium <0.019 <0.019 <0.019 - <0.019 <0.019 -
(Filtered)
Zinc 0.029 0.325 0.342 0.198 0.170 0.112 0.18
Zinc (Filtered) <0.013 0.097 <0.013 - <0.013 <0.013 --
TOC 41 10.8 6.0 - 12.4 6.0 -
TOC (Filtered) -- 8.1 4.2 -- 5.8 4.5 --
TSS 54 640 840 -- 2280 740 --
Dissolved
Oxygen 9.93 mg O./L - - - - - -
CEBA“stamp'e WST(;?SOL WST-0802-01|WST-0802-02|WST-0802-03|WST-0802-04|WST-0802-05|WST-0802-06
ng/L ng/L ng/L ng/L ng/L ng/L ng/L
Low Level
Mercury 6286.0 226720.3 138730.0 136246.6 363362.0 134243.0 125071.5
Low Level
Mercury 15.0 183.1 705.8 - 3322.7 2070.7 -
(Filtered)
Methyl Mercury 1.2 2.95 2.13 2.93 2.62 0.86 1.49
Methyl Mercury 0.3 0.33 0.07 . 0.11 0.03 -

(Filtered)
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Low Solids Primary Peat

Low Solids Primary Sediment

High Solids Primary Sediment

samle D | GDT3- | GDT5 | GDT8 | GDT2- | GDT4- | GDT7- | GDT1- | GDT6- | GDTO-
Filtrate Filtrate Filtrate Filtrate Filtrate Filtrate Filtrate Filtrate Filtrate
WST 8| 11015-05/8L11015-09|8L19007-03|8L.11015-03| B-11015- | 8L19007- g, 41015 01|81.11015-11|8L.19007-05
Sample ID 07 01
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Barium 1.07 0.133 0.036 0.167 0.034 0.036 0.085 0.083 0.111
Copper 0.335 0.238 0.024 0.465 0.027 0.011 0.176 0.177 <0.009
Lead 0.949 0.249 0.017 0.651 0.028 | <0.015 0.172 0.217 <0.015
Selenium | <0.019 <0.019 <0.019 <0.019 | <0.019 | <0.019 | <0.019 <0.019 <0.019
zZinc 1.24 0.204 <0.013 0.256 0.030 | <0.013 0.134 0.096 <0.013
TOC 11.8 9.6 6.1 9.2 10.2 5.7 17.7 19.6 0.8
TSS 10200 350 18.0 1020 25.0 10.0 440 810 10.0
CEBAM WST-0802- | WST-0802- WST-0802- | WST-0803- | WST-0802- | WST-0802-
Sample D 09 11 WST-0803-2 | WST-0802-8 10 1 07 12 WST-0803-3
ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L
L&Vgr'gﬁ‘r’;' 1513105.3 | 66712.3 | 4843.9 | 214613.9 | 12464.8 | 2209.7 | 79806.4 | 168474.0 | 960.9
Methyl 3.11 1.91 1.02 3.15 1.44 0.52 2.13 1.88 0.62
Mercury
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Summary of Analytic Methods

Analysis Matrix Method
Water Content Solid ASTM D2216
Specific Gravity Solid ASTM D854
Atterberg Limits Solid ASTM D4318

Grain-size Solid ASTM D422

distribution

Grain-size
distribution with Solid ASTM D1140

hydrometer
pH Solid EPA 9045C
TOC Solid EPA 9060
Mercury Solid SW-846 7471A
Metals: Ba, Se, 2N, |s it and Aqueous| SW-846 60108
Pb, Cu
TSS Aqueous ASTM D3977-97
Turbidity Aqueous USEPA 180.1
TOC Aqueous EPA 415.1/415.2
pH Aqueous SM 4500-H B
Dissolved Oxygen Aqueous Probe Measurement
Low-level Mercury Aqueous USEPA 1631
Methyl Mercury Aqueous USEPA 1630

18
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Dredge Elutriate Tests

Sediment I.D.: Primary Sediment

Sediment Volume/Weight: 164.32 g
Resulting Concentration (10g/L): 10 g solids/L
Test Volume: 4 L

Aeration Time : 60 min
Settling Time : 60 min

Visual Observations:

After 1 hour of settling, the sediment line was at the 3000mL mark, leaving 1000mL of supernatant.

The resulting supernatant was very cloudy. A portion of the supernatant was filtered through a 0.425mm
screen before being sampled for metals analyses. There was no residual material retained on this screen.

Supernatant Turbidity: 1382 NTU
Supernatant pH: 6.78

Sediment I.D.: Primary Peat

Sediment Volume/Weight: 112.72 g
Resulting Concentration (10g/L): 10 g solids/L
Test Volume: 4L

Aeration Time (60 min): 60 min
Settling Time (60 min): 60 min

Visual Observations:

After 1 hour of settling, the sediment line was at the 2000mL mark, leaving 2000mL of supernatant.

The resulting supernatant was very cloudy. A portion of the supernatant was filtered through a 0.425mm
screen before being sampled for metals analyses. There was no residual material retained on this screen.

Supernatant Turbidity: 1278 NTU
Supernatant pH: 6.91
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Effluent Elutriate Tests

Sediment I.D.: Primary Sediment

Sediment Volume/Weight: 2570.69 g

Resulting Concentration (150g/L): 150 g solids/L
Test Volume: 4 L

Aeration Time: 60 min
Settling Time : 24 hr

Visual Observations:

After 24 hours of settling, the supernatant is dark and cloudy.

Supernatant Turbidity: 1119 NTU

Supernatant pH: 6.79
Sludge % Solids: 17.94
Sludge pH: 6.80

Sludge Specific

Gravity (SM 2710F):  139/mb

Sediment I.D.: Primary Peat

Sediment Volume/Weight: 1690.62 g

Resulting Concentration (150g/L): 150 g solids/L
Test Volume: 4L

Aeration Time: 60 min
Settling Time : 24 hr

Visual Observations:

After 24 hours of settling, the supernatant is dark and cloudy.

Supernatant Turbidity: >4000 NTU

Supernatant pH: 6.61
Sludge % Solids: 21.69
Sludge pH: 6.78

Sludge Specific

1.13g/mL
Gravity (SM 2710F): gm

21
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Time | Sediment | Supernatant
(hours) | Line (mL) |Volume (mL)
0 4000 0
1 3500 500
2 3300 700
4 3050 950
8 2775 1225
24 2400 1600
Time | Sediment | Supernatant
(hours) | Line (mL) |Volume (mL)
0 4000 0
1 3050 950
2 2800 1200
4 2575 1425
8 2400 1600
24 2100 1900
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Sample ID Additive D(g‘;?ﬁ)e Comments
CE 814 uD to 700 Sample is noticeably thicker, but no free water
P is released.
CE 824 500 Sample is noticeably thicker. Releases some
free water after half hour of settling.
CE 864 D 1o 500 Sample is noticeable thicker, but no free water
P is released.
AE 843 D to 700 Sample is noticeably thicker, but no free water
P is released.
Sample is thicker. No free water is released.
AE 873 up to 700 Becomes slightly slimy, possibly over treated
CP 626 50* No noticeable difference.
300* Good floc, releases very little free water.
600 Noticeable floc. Releases free water after
settling.
Primary CP 757 ) ) .g .
Sediment D to 1000 Sample is noticeablythicker, very little free
(High P water is released.
Solids) 200 + 250 | S@mPles is noticeablyhicker, but no free water
is released.
CP 757 +AE 843! 300 + 300 Samples is noticeably thicker, but no free water
is released.
500 + 250 Samples is noticeably thicker, but no free water
is released.
150 Chunky floc, no free water.
Nalclear 7763 400 Sample becomes one large blob that holds
water.
1000 + 300* Sample gets thicker and chunkier. There is
CP 757 + very little free water after 30 minutes of settling.
Nalclear 7763 ——— " R
. unky floc, no free water at first. There is
LY e free water after half hour of settling.
Nalco Core Shell| up to 600 No noticeable difference.

* 5ppm of Nalmet 1689 was added to sample prior to polymer screening.

Dose used for GDT test.
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Arcadis-Acid Brook Delta Treatability Study
January 2009

Dosage

Sample ID Additive Comments
(PPm)
50 Slightly noticeable floc.
200 Floc more noticeable, some clear free water.
CE 803 300 Good floc, settles quick. Free, clear water with some
floating particles.
400 Chunky floc, but easily broken up. Lots of free, clear
water.
200 Slight floc, settles well leaving some clear, free water.
CE 814 300 Floc improves, but is loose. Water is more clear.
500 Floc starts to get chunky, but easily broken up.
300 Noticeable floc, very little free water.
CE 824 400-500 Good floc, some clear, free water.
700 Floc is never tight or strong. Clear water.
50 Noticeable floc, very little free water.
AE 843 100 Floc improves and more free water is released. Water
is cloudy.
400-500 Good floc with cloudy, free water.
. 300 Good floc. Free water with many suspended particles.
Primary NE 823
Sediment 600 Good floc. Water quality does not improve, still has
(Low Solids) many suspended patrticles.
CP 758 500 Noticeable floc, but no noticeable settling or free water.
CP 758 + AE 843| 200 + 150 Okay floc that settles slightly leaving some free, clear
water.
N .
CP 626 20 Good floc that settles well leaving clear, free water.
150 Good floc. Settles slightly leaving some clear water.
CP 626 + AE 843| 150 + 100 Floc settles better and faster t'han with CP 626 alone.
More clear water is released.
20 + 10* Good floc, settles quick, leaving clear free water. Floc
and water quality better than 20ppm of 626 alone.
CP 626 + - :
Nalclear 7763 40 + 30 Good floc, settles well. Cle_:ar water with some floating
particles.
50 + 10* Good floc, settles well. Lots of clear free water.
CP 757 150 Good floc. Very little free water.
CP 757 + AE 843| 150 + 100 Floc settles better and faster t.han with CP 757 alone.
More clear water is released.
Nalco Core Shell| up to 600 No noticeable difference.

* 5ppm of Nalmet 1689 was added to sample prior to polymer screening.

Dose used for GDT test.
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Arcadis-Acid Brook Delta Treatability Study

January 2009
Sample ID Additive Dosage Comments
(ppm)
50 Noticeable floc.
CE 803 200 Good floc with clear, free water released.
350 Good floc that settles fast. Lots of free, clear water.
200 Noticeable floc. Some free water, but water is not clear.
CE 814 — - .
300 Good floc, is tighter and thicker. More free water is
release and is clear.
300 Floc slightly noticeable, some cloudy, free water.
CE 824 400 Thicker floc, more clear water
450 Tighter floc. Lots of clear, free water.
500-700 Good floc but not as tight. Clear water.
100 Noticeable floc, that starts to settle. Water is cloudy.
Floc is thicker and settles well. More water is released
CE 864 150 and is clear.
Floc is loose and does not settle well. Possibly over
200
treated.
50 Good floc that settles well. Water is cloudy.
AE 843 ) . .
500 No improvement in water quality.
Primary Peat 50 Slightly noticeable floc.
(Low Solids) CP 758 100 Floc becomes more noticeable, very little free water.
up to 1000 No significant improvement in floc or water quality.
CP 758 + 843 | 100 + 100 Floc settles well with some free water.
CP 757 100 Good floc. Thin layer of free water.
100 + 75 Good floc that settles fast_er and leaves more clear, free
CP 757 + AE 843 — f\llvater thlan W|tr|1I CP 757 Ialolr:e. —
150 + 100 ood floc, settles well. Water looks slightly
cloudy...possibly over treated?
CP 626 150 Good floc that settles slightly. Some clear, free water.
Better than with CP 626 alone. Floc is good and settles
150 + 50 . .
quick. There is more clear, free water.
CP 626 + AE 843 - - - .
Some improvement in floc quality compared to previous
150 + 100
dose.
25* Noticeable floc. Cloudy, free water.
75* Good floc. Water is slightly cloudy.
Nalclear 7763 150* Floc is becoming looser. Water is still cloudy.
Floc is still soft and loose. Possibly over treated. Water
500* I
is slightly less cloudy.
CP 626 + 50 + 10* Good floc, settles well. Lots of clear free water.
Nalclear 7763
Nalco Core Shell | up to 600 No noticeable difference.

* 5ppm of Nalmet 1689 was added to sample prior to polymer screening.

Dose used for GDT test.
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Arcadis- Acid Brook Delta Treatability Study

Filtrate

- Cake % Filtrate
Sample ID |Test# Additive Solids V(()rlr:{r)]e TSS (ppm)
1 350ppm CE 803 15.26 66 76
2 300ppm CE 814 14.04 63 37
3 450ppm CE 824 15.16 50 14
4 550ppm CE 844 14.6 60 73
75ppm CP 758 + 150ppm
5 AE 843 13.38 54 57
Low Solids | ¢ | 100PPM CF 758 +100PM | 45 53 72 32
Primary Peat
5ppm Nalmet 1689 +
! 75ppm Nalclear 7763 15.93 - ”
10ppm Nalmet 1689 + _ _
8 60ppm Nalclear 7763 15.65
5ppm Nalmet 1689 +
9 50ppm CP 626 + 10ppm 12.58 49 35
Nalclear 7763
1 300ppm CE 803 16.86 49 31
2 450ppm CE 824 13.76 67 34
3 550ppm CE 844 13.61 80 38
4 100ppm C:E785fs+ 100ppm 14.91 57 30
Low Solids 150 CP 758 + 150
Primary 5 ppm PPM | 1516 51 29
Sediment 150 C'?DE682AE;3 100
ppm + ppm
6 AE 843 16.02 57 39
5ppm Nalmet 1689 +
7 50ppm CP 626 + 10ppm 17.20 53 34
Nalclear 7763
1 500ppm 626 + 300ppm 873| 27.04 -- --
2 500ppm CE 824 46.56 8 NA*
3 500ppm CE 834 26.95 - -
4 400ppm AE 873 27.38 -- --
500ppm CP 758 + 300ppm _ _
5 AE 843 26.14
Hi Solids 6 - 60N0p|pm '[715;89 . 27.52 8 NA*
Primary 7 bbm Naime 29.07 7 NA*
Sediment 4500pprrl1\|l\llalcleirsg7;63
ppm Nalmet + *
8 150ppm Nalclear 7763 30.25 0 NA
5ppm Nalmet 1689 +
9 |1000ppm CP 757 + 300ppm| 29.48 8 NA*
Nalclear 7763
5ppm Nalmet 1689 +
10 |300ppm CP 757 + 150ppm | 38.33 7 NA*

Nalclear 7763

NA*- Not enough filtrate to run TSS analysis.
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Arcadis- Acid Brook Delta Treatability Study

January 2009
Sample ID: Low Solids Primary Peat
GDT Filtrate
Volume Turbidity

Test ID Treatment (gallons) (NTU) pH

GDT 3 Untreated 7.3 >4000 7.14

GDT5 350 ppm CE 803 6.8 122 7.12

5ppm Nalment
1689, 50ppm
GDT 8 CP626 and 7.5 19.3 7.17
10ppm Nalclear
7763
GDT 3 GDT5 GDT 8
. . Moisture , Moisture : Moisture
0, 0, 0,

Location % Solids Content Y% Solids Content % Solids Content
Center 25.04 299.30 26.81 272.99 30.32 229.84
Corner 1 25.95 285.39 27.80 259.69 30.71 225.58
Corner 2 23.99 316.90 26.71 274.33 30.11 232.08
Corner 3 24.56 307.09 25.26 295.90 30.16 231.55
Corner 4 45.16 121.64 27.79 259.80 36.53 173.73
Average 28.94 266.06 26.87 272.54 31.57 218.56

10 gallons of sludge @ 9.24% solids were used for each GDT test.

29



Arcadis- Acid Brook Delta Treatability Study

January 2009
Sample ID: Low Solids Primary Sediment
GDT Filtrate
Volume Turbidity

Test ID Treatment (gallons) (NTU) pH

GDT 2 Untreated 6.9 1515 7.38

GDT 4 300 ppm CE 803 6.6 12.2 6.52

5ppm Nalment
1689, 50ppm
GDT 7 CP626 and 8.2 8.96 7.37
10ppm Nalclear
7763
GDT 2 GDT 4 GDT 7
. . Moisture . Moisture . Moisture
0, 0, 0,

Location % Solids Content % Solids Content % Solids Content

Center 21.70 360.90 26.71 274.41 30.32 229.84
Corner 1 22.54 343.69 26.25 280.95 30.71 225.58
Corner 2 23.78 320.61 27.18 267.98 30.11 232.08
Corner 3 26.61 275.80 25.61 290.45 30.16 231.55
Corner 4 26.65 275.26 35.19 184.15 36.53 173.73
Average 24.26 315.25 28.19 259.59 31.57 218.56

10 gallons of sludge @ 9.71% solids were used for each GDT test.
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Arcadis- Acid Brook Delta Treatability Study

January 2009
Sample ID: High Solids Primary Sediment
GDT Filtrate
Volume Turbidity

Test ID Treatment (gallons) (NTU) pH

GDT 1 Untreated 1.8 174 7.38

GDT 6 500 ppm CE 824 2.4 12.2 7.06

5ppm Nalment
1689, 300ppm
GDT 9 CP 757 and 2.7 15.9 7.60
150ppm Nalclear
7763
GDT 1 GDT 6 GDT9
. . Moisture . Moisture . Moisture
0, 0, 0,

Location % Solids Content 0% Solids Content % Solids Content
Center 34.70 188.20 33.86 195.37 36.35 175.10
Corner 1 35.66 180.40 34.33 191.29 36.13 173.20
Corner 2 35.86 178.86 34.71 188.06 35.68 180.29
Corner 3 34.40 190.71 34.67 188.41 36.24 175.91
Corner 4 33.98 194.33 33.50 198.51 37.55 166.29
Average 34.92 186.50 34.21 192.33 36.39 174.16

10 gallons of sludge @28.34% solids were used for each GDT test.
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LABORATORY TESTING DATA SHEET

Project Name Waste Stream Technology Location Arcadis Acid Brook Delta Reviewed By /{ VY
Project No. 19281.00 Assigned By N. O'Sullivan
Project Manager M. Polsky Report Date 12/11/2008 Date Reviewed
Identification Tests Strength Tests
Wate 51 . - — . G,-C ) tory L
Sample| Lab w3 | L Hieve | Hyd . |Dry unit Pe@e Toryape o |Failure| ' °|Strain Dabaretaey Log
Sample ™ Content % | % =200 [ -2p | Gs R ability | or Type ¢ | criteria] T | and
' % ! d % % P emssec|  Test | PS psf g Soil Description
[ Dark Brown Fine Grained
Primary Peat | 12/3/08| 13 92 | 63 61 13 |2.25 PEAT
Dark Brown Fine Grained
Primary Sediment| 12/3/08| 14 100 | 68 68 15 [2.41 PEAT

Ga GZA GeoEnvironmental, Inc.
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LABORATORY TESTING DATA SHEET

Project Name Waste Stream Technology Location Arcadis Acid Brook Delta Reviewed By </ % [/ //‘{“ﬂ’_c_//ff-z—
Project No. 19281.00 Assigned By N. O'Sullivan _
Project Manager M. Polsky Report Date 1/6/2009 Date Reviewed /"7/5?‘?
Identification Tests Strength Tests
W Sieve . - = ] - ; boratory L

Sample | Lab i Bl | PE sieve | Hyd Dry unit Peljn,le Lonyme o, | Failure 1 Strain Lahoeatoey. Lag
Sample Date |0 Content % | o <200 | -2p | Gs b nof ability | or Type ¢ lcriterial o7 | o and

’ % i ’ % % P cmysec|  Test ps psf ’ Soil Description

Primary Sediment
EET Solids 12/5/08] 1 2.40

Primary Peat
EET Solids 12/5/08

(8]
b
oy
(g

GDT I Solids | 12/9/08| 3 247
GDT 2 Solids [ 12/9/08( 4 2.52
GDT 3 Solids | 12/9/08]| 5 2.56
GDT 4 Solids [12/10/08] 6 2.37
GDT 5 Solids [12/10/08] 7 2.57
GDT 6 Solids [12/11/08] 8 2.20
GDT 7 Solids |12/18/08] 9 2.48
GDT 8 Solids |[12/18/08] 10 2.26
GDT 9 Solids |12/19/08[ 11 2.50

\\) GZA GeoEnvironmental, Inc.
GI\



Water Treatment Treatability Testing — Waste Stream Technology Revised Scope of Work
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

Based on the results obtained from the Geotube Dewatering Tests (GDT), the water treatment testing
will be revised (from that included in the November 2008 scope of work) to include additional filtration
and analysis of each of the GDT filtrates (i.e., GDT 1-Filtrate through GDT 9-Filtrate). Details on the
filtering and sampling are provided below. Note that, at this point, no additional testing will be
conducted on the Dredging Elutriate Test (DRET) and Effluent Elutriate Test (EET) supernatant, although
these should still be retained for potential future analysis.

Results from this treatability study and other testing performed by DuPont has indicated that the
mercury is likely attached to the solids; therefore, it is anticipated that if the solids are removed from
the filtrate, mercury levels will decrease. As such, additional filtration will be performed followed by
analytical testing on each resulting filtrate to determine the effectiveness of various filter sizes and
techniques. In order to obtain adequate filtrate volume to run the testing included herein, additional
GDT tests may be required especially for the high solids primarily sediment GDT filtrates (1, 6, and 9). As
needed, the sediment, peat, and site water will be remixed to form the necessary composite and GDT
testing will be repeated using the same procedure and polymers followed during the initial testing in
December 2008.

The attached figure provides a flow diagram of the steps to be conducted for each GDT filtrate (GDT 1-
Filtrate through GDT 9-Filtrate). The bullets presented below summarize this process. This process will
be repeated for all 9 GDT filtrates.

1. Sample the initial GDT filtrate and submit for analysis.

2. Run the filtrate from Step 1 through a 5-micron screen to simulate a clarifier/finishing Geotube
step. Sample the filtrate and submit for analysis.

3. Run the filtrate from Step 2 through a 1-micron filter to simulate a sand filter. Sample the
filtrate and submit for analysis.

4. Divide the filtrate from Step 3 into two portions.

a. Run % of the filtrate through the carbon column. Sample the filtrate and submit for
analysis. This filtrate will not be used again based on this scope of work; however, the
filtrate should be retained for potential future analysis.

b. Run % of the filtrate through a 0.45-micron filter. Sample the filtrate and submit for
analysis.

5. Run the filtrate from Step 4b through a 0.1-micron filter and sample the filtrate and submit for
analysis.

6. Run the filtrate from Step 5 through the carbon column. Sample the filtrate and submit for
analysis.

A maximum of 63 samples (9 GDT filtrates and 7 different filtrations/testing) will be analyzed for each of
the following:

H20 Trtmnt Treatability Test — Rev WST Scope.doc Page 1 of 2 February 24, 2009



e Total suspended solids (TSS; USEPA Method 160.2, with modifications consistent with ASTM
D3977-97, Test Method B — filtration);

e Lead (USEPA 6010B; unfiltered); and

e Low-level mercury (USEPA Method 1631) and methyl mercury (USEPA Method 1630).

The analytical results will be evaluated to assess the success the different filtrations had in reducing
mercury concentrations. If mercury results are not lower than the water quality criteria, additional
testing using ultrafiltration (or an equivalent method) may be performed. This scope does not include

ultratfiltration testing, and if this is determined necessary, an additional scope of work will be
developed.

H20 Trtmnt Treatability Test — Rev WST Scope.doc Page 2 of 2 February 24, 2009



Water Treatment Treatability Testing — Waste Stream Technology Revised Scope of Work - Flow Chart
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

GDT Filtrate ~ ————>Sample for analysis

| s-micronfilter |

5-micron Filtrate ————> Sample for analysis

!

| 1-micronfilter |

1-micron Filtrate ————>Sample for analysis

L

\ \
| 0.45-micron filter Carbon |

Sample for analysis €——0.45-micron Filtrate Carbon Filtrate ——> Sample for analysis

| 0.1-micron filter |

Sample for analysis €«&—— 0.1-micron Filtrate

| carbon column |

Sample for analysis €«—— Carbon Filtrate

Potential for additional filtration (ultrafiltration or equivalent)
depending on results from the above

Additional information: Current GDT filtrate volume remaining:
Number of test cycles =9 Low solids primarily peat:
Maximum number of samples per test cycle = 7 GDT 3-Filtrate = 7.3 gallons
Analyses to be conducted on each sample and required sample volume: GDT 5-Filtrate = 6.8 gallons

TSS 100 mL GDT 8-Filtrate = 7.5 gallons
Lead 500 mL Low solids primarily sediment:
Low-level mercury 250 mL GDT 2-Filtrate = 6.9 gallons
Methyl mercury 250 mL GDT 4-Filtrate = 6.6 gallons
Total sample volume 1,100 mL GDT 7-Filtrate = 8.2 gallons
Maximum required sample volume per test cycle = 9,900 mL High solids primarily sediment:
26 gal GDT 1-Filtrate = 1.8 gallons
Maximum Number of Samples = 63 GDT 6-Filtrate = 2.4 gallons

GDT 9-Filtrate = 2.7 gallons

Current site water, sediment, and peat remaining:
Site water = ~230 gallons
Sediment = ~85 gallons
Peat = ~30 gallons

ABD - Water Treatment Testing.xls Page 1 of 1 2/24/2009



DRAFT

Additional Water Treatment Testing — Geotube Filtrate Test Results
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

Based on the results from the Geotube Dewatering Tests (GDT) conducted in January 2009, the water
treatment treatability testing was expanded to include additional filtration and analysis of each of the GDT
filtrates (i.e., GDT 1-Filtrate through GDT 9-Filtrate). The additional testing was performed by WST in July
2009 in accordance with ARCADIS’ November 30, 2008 scope. The bullets below summarize the testing
process and corresponding results and conclusions.

1. GDT Filtrates Used for Testing
e Filtrates from all nine GDTs performed in January 2009 were used as part of the additional filtration
testing; the filtrates along with the polymer treatment (where applicable) are listed below.

0 High Solids Primarily Sediment (80% sediment:20% peat; 28.3% initial solids to simulate
mechanical dredging):
= GDT1- No polymer
= GDT 6-500 ppm Hyperfloc CE824
= GDT9-5 ppm Nalmet 1689; 300 ppm Hyperfloc CP757 & 150 ppm Nalclear 7763
= Note that these GDTs were re-run to obtain adequate filtrate volume for this testing

0 Low Solids Primarily Sediment (80% sediment:20% peat; 9.7% initial solids to simulate
hydraulic dredging):
=  GDT 2 - No polymer
= GDT4-300 ppm Hyperfloc CE803
= GDT7-5ppm Nalmet 1689; 50 ppm Hyperfloc CP626; & 10 ppm Nalclear 7763

0 Low Solids Primarily Peat (50% sediment:50% peat; 9.2% initial solids to simulate hydraulic
dredging):
= GDT 3 - No polymer
= GDT5-350 ppm Hyperfloc CE803
= GDT 8-5 ppm Nalmet 1689; 50 ppm Hyperfloc CP626; & 10 ppm Nalclear 7763

e Initial filtrate results from the January 2009 treatability testing are presented in WST’s Treatability
Report, and are also provided on Table 1.

e Allfiltrate samples were re-analyzed prior to the initiation of the additional filtrate testing. The July
2009 results are shown in Table 1.

2. Filtration Testing Procedures

e GDT samples were sequentially passed across four filter media (approx. opening sizes of 5-um, 1-um,
0.45-um, and 0.1-um); the 1-um and 0.1-um filtrates were also passed across an activated carbon
media.

e Allintermediate and final filtrates were tested for:

8/7/2009
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DRAFT

0 Total suspended solids (TSS; USEPA Method 160.2, with modifications consistent with ASTM

D3977-97, Test Method B — filtration)

Lead (Pb; USEPA 6010B; unfiltered)

O Low-level mercury (HG; USEPA Method 1631) and methyl mercury (Me-Hg; USEPA Method
1630)

O TSS analysis was not performed on filtrate samples that passed through the 0.45 micron and
0.1 micron filters as results would be non-detect (ND) since the TSS filter has a larger pore size.

o

3. Results — TSS Correlations
e January 2009 GDT filtrate results and initial July 2009 GDT filtrate results are provided on Table 1
O Ratios of July/January results are at bottom of Table 1
= TSS, Pb and Hg mostly compared within 1 order of magnitude
0 Me-Hg was mostly higher in the July 2009 filtrate versus the January 2009 filtrate
= Asindicated above, GDT 1, 6, and 9 were freshly prepared and were not as elevated in
Me-Hg
0 July 2009 samples should represent more challenging conditions for treating Me-Hg

e All the sample results were pooled and plotted vs TSS (Tables 2A and 2B)
0 Table 2A quantified NDs as one-half the detection limit (DL)
0 Table 2B removed NDs from the analysis

0 Astrong correlation is evident between TSS vs Pb, Hg, and Me-Hg
= TSSvs Pb with R* of 0.84 t0 0.93
= TSSvs Hg with R® of 0.86 to 0.83
= TSSvs Me-Hg with R* of 0.89 to 0.85

0 Plots can be used to estimate the TSS which must be achieved to correspond to lead and
mercury water quality criteria
= Achieving Hg WQC criterion of 50 ng/L will require removal of TSS to reach levels of 1-
4 mg/L (these were determined by extrapolation and are below the TSS detection
level of 4 mg/L)
= Achieving Pb WQC criterion of 0.005 mg/L will require removal of TSS to reach levels
of 2-7 mg/L

0 Note that a plot of Me-Hg vs Hg is also provided (again with NDs as one-half the DL and with
NDs removed)
*  Me-Hg vs Hg had R* of 0.96 (both cases)

4. Results — Removal Rates
e Removal rates across each filter media are presented on Table 3; removal rates are calculated
separately across each filter and cumulative across all preceding filters
0 All GDT filtrates achieved Hg < WQC criterion of 50 ng/L after the 0.1-um filter and 0.1-um
filter plus carbon
0 Four of the GDT filtrates achieved Hg < WQC criterion of 50 ng/L after the 0.45-um filter
0 Most of the GDT filtrates achieved Pb below the DL of 0.015 mg/L after the 0.45-um filter; DL
is above the WQC criterion of 0.005 mg/L

8/7/2009
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DRAFT

e Table 4 presents a summary of the separate and cumulative removals using the average results from
all of the nine GDT filtrates

O Each of the filter media contributed significantly to the overall cumulative removals of TSS, Pb,
Hg, and Me-Hg

0 The carbon columns also contributed to Pb and Hg removals, but to a lesser extent than the
filters

0 In general, the tests suggest that filtration across 0.1-um media should be able to achieve Pb
and Hg WQCs without using activated carbon

8/7/2009
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Table 1 - January 2009 and July 2009 Initial GDT Filtrate Results
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

January 2009 GDT Filtrate Results

GDT TSS Pb Hg Me-Hg
mg/L mg/L ng/L ng/L
1 440 0.172 79806.4 2.13
6 810 0.217 168474 1.88
9 10 <0.015 960.9 0.62
2 1020 0.651 214613.9 3.15
4 25 0.028 12464.8 1.44
7 10 <0.015 2209.7 0.52
3 10200 0.949 1513105.3 3.11
5 350 0.249 66712.3 191
8 18 0.017 4843.9 1.02
July 2009 GDT Filtrate Results (Prior to Filtration)
GDT TSS Pb Hg Me-Hg
mg/L mg/L ng/L ng/L
1 328 0.139 16972.4 13.96
6 40 0.031 2132.1 2.96
9 184 0.078 9377.6 14.9
2 8580 4.32 524323.8 1156.63
4 400 0.164 23450.7 23.4
7 1660 0.592 169505.7 131.63
3 1860 4.32 105110.5 210.73
5 1160 0.823 43671.8 71.34
8 272 0.108 10952.8 15.04
Ratio of July 2009/January 2009 Results
GDT TSS Pb Hg Me-Hg
1 0.75 0.81 0.21 6.55
6 0.05 0.14 0.01 1.57
9 18.40 >5.2 9.76 24.03
2 8.41 6.64 2.44 367.18
4 16.00 5.86 1.88 16.25
7 166.00 >39.46 76.71 253.13
3 0.18 4.55 0.07 67.76
5 3.31 3.31 0.65 37.35
8 15.11 6.35 2.26 14.75

Notes:
Ratio <0.1 or >10 (outside 1 order of magnitude)
GDT composition and polymer:
High solids primarily sediment (80% sed:20% peat; 28.3% initial solids to simulate mechanical dredging):
GDT 1 - No polymer
GDT 6 - 500 ppm Hyperfloc CE824
GDT 9 - 5 ppm Nalmet 1689; 300 ppm Hyperfloc CP757 & 150 ppm Nalclear 7763
Note that the above GDTs were re-run to obtain adequate filtrate volume for this testing
Low solids primarily sediment (80% sed:20% peat; 9.7% initial solids to simulate hydraulic dredging):
GDT 2 - No polymer
GDT 4 - 300 ppm Hyperfloc CE803
GDT 7 - 5 ppm Nalmet 1689; 50 ppm Hyperfloc CP626; & 10 ppm Nalclear 7763
Low solids primarily peat (50% sed:50% peat; 9.2% initial solids to simulate hydraulic dredging):
GDT 3 - No polymer
GDT 5 - 350 ppm Hyperfloc CE803
GDT 8 - 5 ppm Nalmet 1689; 50 ppm Hyperfloc CP626; & 10 ppm Nalclear 7763
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Table 2A - Correlation of July 2009 GDT Filtrates - Results and Plots (ND = DL/2)
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

Low Level
Eilter 1SS Pb Ha Me-Hg
mg/L mg/L ng/L ng/L
High Solids Primarily Sediment
GDT 1 Initial 328 0.139 16972.4 13.96
< 5um 112 0.049 5058.7 4.37
<lum 44 0.044 25425 1.96
<lum Post Carbon 8.7 0.0075 2057.7 1.29
<0.45um 0.0075 79.8 0.17
<0.1um 0.0075 9 0.07
<0.1um Post Carbon 12.4 0.0075 6.8 0.04
GDT 6 Initial 40 0.031 21321 2.96
< 5um 22 0.0075 1055.1 1.79
<lum 18 0.0075 995.1 1.3
<1lum Post Carbon 13.3 0.016 617.7 0.89
<0.45um 0.0075 62.6 0.14
<0.1um 0.0075 11 0.1
<0.1um Post Carbon 2 0.066 3 0.07
GDT 9 Initial 184 0.078 9377.6 149
< 5um 46 0.025 2211.3 4.43
<lum 18.7 0.02 1404.1 2.46
<lum Post Carbon 7.3 0.0075 380.8 1.14
<0.45um 0.0075 40.1 0.17
<0.1um 0.0075 7.4 0.07
<0.1um Post Carbon 2 0.0075 1.7 0.04
Low Solids Primarily Sediment
GDT 2 Initial 8580 4.32 524324 1156.63
< 5um 1680 0.626 66384.5 74.28
<lum 1180 0.41 511511 52.61
<lum Post Carbon 570 0.278 242424 12.11
<0.45um 0.0075 156.8 0.23
<0.1um 0.0075 9 0.1
<0.1um Post Carbon 2 0.0075 5 0.04
GDT 4 Initial 400 0.164 23450.7 23.4
< 5um 68 0.022 3336.1 3.33
<lum 42.7 0.017 24488 2.05
<1lum Post Carbon 3.35 0.0075 490.7 0.43
<0.45um 0.0075 13.3 0.09
<0.1um 0.0075 8.2 0.02
<0.1um Post Carbon 2 0.0075 3 0.03
GDT 7 Initial 1660 0.592 169506 131.63
< 5um 18 0.0075 2716.4 6.98
<lum 14.7  0.0075 900.9 1.14
<lum Post Carbon 3.35 0.0075 3135 0.89
<0.45um 0.0075 6 0.03
<0.1um 0.0075 4 0.05
<0.1um Post Carbon 2 0.0075 2.1 0.02
Low Solids Primarily Peat
GDT 3 Initial 1860 4.32 105111 210.73
< 5um 2130 125 79579.5 127.97
<lum 1480 0.591 58254.6 51.48
<lum Post Carbon 960 0.352 48888.8 2451
<0.45um 0.0075  79.3 0.12
<0.1um 0.0075 8.7 0.07
<0.1um Post Carbon 2 0.0075 1.9 0.01
GDT 5 Initial 1160 0.823 43671.8 71.34
< 5um 200 0.129 12356 15.27
<lum 136 0.067 7046.1 4.2
<1lum Post Carbon 74 0.04 5068.9 2.32
<0.45um 0.0075 225 0.16
<0.1um 0.0075 10.3 0.08
<0.1um Post Carbon 2 0.0075 4.3 0.04
GDT 8 Initial 272 0.108 10952.8 15.04
< 5um 112 0.043 4380.3 4.01
<lum 86 0.037 3840.2 3.15
<lum Post Carbon 60 0.032 2489.1 1.58
<0.45um 0.0075 9.8 0.08
<0.1um 0.0075 6.7 0.07
<0.1um Post Carbon 2 0.0075 4 0.01
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High Solids Primarily Sediment (80% sed : 20% peat; 28.3% initial solids):
GDT 1 - No polymer

GDT 6 - 500 ppm Hyperfloc CE824
GDT 9 - 5 ppm Nalmet 1689; 300 ppm Hyperfloc CP757 & 150 ppm Nalclear 7763
Low Solids Primarily Sediment (80% sed : 20% :
GDT 2 - No polymer

GDT 4 - 300 ppm Hyperfloc CE803

GDT 7 - 5 ppm Nalmet 1689; 50 ppm Hyperfloc CP626; & 10 ppm Nalclear 7763
Low Solids Primarily Peat (50% sed : 50% peat; 9.2% initial solids):

GDT 3 - No polymer

GDT 5 - 350 ppm Hyperfloc CE803

GDT 8 - 5 ppm Nalmet 1689; 50 ppm Hyperfloc CP626; & 10 ppm Nalclear 7763

eat; 9.7% initial solids):
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Table 2B - Correlation of July 2009 GDT Filtrates - Results and Plots (NDs Removed)
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

Low Level
Eilter TISs Pb Ha Me-Hg

mg/L mg/L ng/L ng/L

High Solids Primarily Sediment

GDT 1 Initial 328 0.139 16972.4 13.96 1000000
<5um 112 0.049 5058.7 4.37 y =43.218x1022
<lum 44 0.044 25425 1.96 R?=0.8343
<1um Post Carbon 8.7 2057.7  1.29 100000
<0.45um 79.8 0.17
<0.1um 9 0.07 10000
<0.1um Post Carbon 12.4 6.8 0.04 |
GDT 6 Initial 40 0.031 21321 2.96 - 1000 y = 0.0664x0:965
< 5um 22 1055.1  1.79 3 R2 = 0.8467
<lum 18 995.1 1.3 £ 100
<1um Post Carbon 133 0016 617.7  0.89 ¥
<0.45um 62.6 0.14 E
<0.1um 1 0.1 E 10 _ 05047
<0.1um Post Carbon 0066 3 0.07 < Lol
GDT 9 Initial 184 0.078 9377.6 149 o 1 e
<5um 46 0.025 22113 4.43
<lum 18.7 0.02  1404.1 2.46 01 ®Pb
<1lum Post Carbon 7.3 380.8 1.14
<0.45um 40.1 0.17 BHg
<0.1um 74 0.07 0.01
<0.1um Post Carbon 17 0.04 Me-Hg
Low Solids Primarily Sediment 0.001
GDT 2 Initial 8580 432 524324 1156.63 1 10 100 1000 10000
<5um 1680 0.626 66384.5 74.28
<1lum 1180 041 511511 52.61 TSS (mg/L)
<1lum Post Carbon 570 0.278 242424 12.11
<0.45um 156.8 0.23
<0.1um 9 0.1 10000
<0.1um Post Carbon 5 0.04
GDT 4 Initial 400 0.164 23450.7 23.4 1000 Py
<5um 68 0.022 3336.1 3.33 y = 0.0107x07527
<lum 42.7 0.017 24488 2.05 % 100 € Zatl R?=0.9562
<1lum Post Carbon 490.7 0.43 £
<0.45um 13.3 0.09 2 10
<0.1um 8.2 0.02 B
<0.1um Post Carbon 3 0.03 F 1 @ Me-Hg
GDT 7 Initial 1660 0.592 169506 131.63 = L~
<5um 18 2716.4  6.98 0.1
<lum 14.7 900.9 1.14
<1lum Post Carbon 3135 0.89 0.01
<0.45um 6 0.03 1 10 100 1000 10000 100000 1000000
<0.1um 4 0.05
<0.1um Post Carbon 2.1 0.02 Hg (ng/L)
Low Solids Primarily Peat
GDT 3 Initial 1860 432 105111 210.73
<5um 2130 125 79579.5 127.97
<lum 1480 0.591 58254.6 51.48
<1lum Post Carbon 960 0.352 48888.8 24.51
<0.45um 79.3 0.12
<0.1um 8.7 0.07
<0.1um Post Carbon 1.9
GDT 5 Initial 1160 0.823 43671.8 71.34
< 5um 200 0.129 12356  15.27
<lum 136 0.067 7046.1 4.2
<lum Post Carbon 74 0.04 5068.9 2.32 GDT 1 - No polymer
<0.45um 22.5 0.16 GDT 6 - 500 ppm Hyperfloc CE824
<0.1um 10.3 0.08 GDT 9 - 5 ppm Nalmet 1689; 300 ppm Hyperfloc CP757 & 150 ppm Nalclear 7763
<0.1um Post Carbon 4.3 0.04 Low Solids Primarily Sediment (80% sed : 20% peat; 9.7% initial solids):
GDT 8 Initial 272 0.108 10952.8 15.04 GDT 2 - No polymer
< 5um 112 0.043 4380.3 4.01 GDT 4 - 300 ppm Hyperfloc CE803
<lum 86 0.037 3840.2 3.15 GDT 7 - 5 ppm Nalmet 1689; 50 ppm Hyperfloc CP626; & 10 ppm Nalclear 7763
<lum Post Carbon 60 0.032 2489.1 1.58 Low Solids Primarily Peat (50% sed : 50% peat; 9.2% initial solids):
<0.45um 9.8 0.08 GDT 3 - No polymer
<0.1um 6.7 0.07 GDT 5 - 350 ppm Hyperfloc CE803
<0.1um Post Carbon 4 GDT 8 - 5 ppm Nalmet 1689; 50 ppm Hyperfloc CP626; & 10 ppm Nalclear 7763

8/7/2009
ABD Add'l GDT Filtration Test Results - 080709.xls Table 2B Page 1 of 1



Table 3 - Removal Rates Across Each Filter (ND = DL/2)
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

Removal Rate Across 1 Filter (%)

Cum. Removal Rate (All Filters; %)

Sample ID TSS Pb Hg Me-Hg Fitum TSS Pb Hg Me-Hg TSS Pb Hg Me-Hg
mg/L mg/L ng/L ng/L
High Solids Primarily Sediment
GDT 1 Initial 328 0.139 16972.4 13.96
<5um 112 0.049 5058.7 4.37 5 65.9% 64.7% 70.2% 68.7% 65.9% 64.7% 70.2% 68.7%
<lum 44 0.044 25425 1.96 1 60.7% 10.2% 49.7% 55.1% 86.6% 68.3% 85.0% 86.0%
<lum Post Carbon 8.7 0.0075 2057.7 1.29 1+C 80.2% 83.0% 19.1% 34.2% 97.3% 94.6% 87.9% 90.8%
<0.45um 0.0075 79.8 0.17 0.45 83.0% 96.9% 91.3% 94.6% 99.5% 98.8%
<0.1um 0.0075 9 0.07 0.1 0.0% 88.7% 58.8% 94.6% 99.9% 99.5%
<0.1um Post Carbon 12.4 0.0075 6.8 0.04 01+C 0.0% 91.5% 76.5% 96.2% 94.6% 100.0% 99.7%
GDT 6 Initial 40 0.031 21321 2.96
< 5um 22 0.0075 1055.1 1.79 5 45.0% 75.8% 50.5% 39.5% 45.0% 75.8% 50.5% 39.5%
<lum 18 0.0075 995.1 1.3 1 18.2%  0.0% 57% 27.4% 55.0% 75.8% 53.3% 56.1%
<lum Post Carbon 13.3 0.016 617.7 0.89 1+C 26.1% -113.3% 37.9% 31.5% 66.8% 48.4% 71.0% 69.9%
<0.45um 0.0075 62.6 0.14 0.45 0.0% 93.7% 89.2% 75.8% 97.1% 95.3%
<0.1lum 0.0075 11 0.1 0.1 0.0% 82.4% 28.6% 75.8% 99.5% 96.6%
<0.1um Post Carbon 2 0.066 8 0.07 0.1+C -780.0% 95.2% 50.0% 95.0% -112.9% 99.9% 97.6%
GDT 9 Initial 184 0.078 9377.6 14.9
<5um 46 0.025 22113 4.43 5 75.0% 67.9% 76.4% 70.3% 75.0% 67.9% 76.4% 70.3%
<lum 18.7 0.02 1404.1 2.46 1 59.3% 20.0% 36.5% 44.5% 89.8% 74.4% 85.0% 83.5%
<lum Post Carbon 7.3 0.0075 380.8 1.14 1+C 61.0% 625% 729% 53.7% 96.0% 90.4% 95.9% 92.3%
<0.45um 0.0075 40.1 0.17 0.45 62.5% 97.1% 93.1% 90.4% 99.6% 98.9%
<0.1um 0.0075 7.4 0.07 0.1 0.0% 81.5% 58.8% 90.4% 99.9% 99.5%
<0.1um Post Carbon 2 0.0075 1.7 0.04 0.1+C 0.0% 95.8% 76.5% 98.9% 90.4% 100.0% 99.7%
Low Solids Primarily Sediment
GDT 2 Initial 8580 4.32 524324 1156.63
<5um 1680 0.626 66384.5 74.28 5 80.4% 85.5% 87.3% 93.6% 80.4% 855% 87.3% 93.6%
<lum 1180 0.41 511511 52.61 1 29.8% 345% 22.9% 29.2% 86.2% 90.5% 90.2% 95.5%
<lum Post Carbon 570 0.278 24242.4 1211 1+C 51.7% 322% 526% 77.0% 93.4% 93.6% 95.4% 99.0%
<0.45um 0.0075 156.8 0.23 0.45 98.2% 99.7% 99.6% 99.8% 100.0% 100.0%
<0.1um 0.0075 9 0.1 0.1 0.0% 94.3% 56.5% 99.8% 100.0% 100.0%
<0.1um Post Carbon 2 0.0075 5 0.04 0.1+C 0.0% 96.8% 82.6% 100.0% 99.8% 100.0% 100.0%
GDT 4 Initial 400 0.164 23450.7 23.4
< 5um 68 0.022  3336.1 3.33 5 83.0% 86.6% 85.8% 85.8% 83.0% 86.6% 85.8% 85.8%
<lum 42.7 0.017 2448.8 2.05 1 37.2% 22.7% 26.6% 38.4% 89.3% 89.6% 89.6% 91.2%
<lum Post Carbon 3.35 0.0075 490.7 0.43 1+C 922% 55.9% 80.0% 79.0% 99.2% 95.4% 97.9% 98.2%
<0.45um 0.0075 133 0.09 0.45 55.9% 99.5% 95.6% 95.4% 99.9%  99.6%
<0.1lum 0.0075 8.2 0.02 0.1 0.0% 38.3% 77.8% 95.4% 100.0% 99.9%
<0.1um Post Carbon 2 0.0075 8 0.03 0.1+C 0.0% 77.4% 66.7% 99.5% 95.4% 100.0% 99.9%
GDT 7 Initial 1660 0.592 169506 131.63
<5um 18 0.0075 27164 6.98 5 98.9% 98.7% 98.4% 94.7% 98.9% 98.7% 98.4% 94.7%
<lum 14.7 0.0075 900.9 1.14 1 18.3%  0.0% 66.8% 83.7% 99.1% 98.7% 99.5% 99.1%
<lum Post Carbon 3.35 0.0075 3135 0.89 1+C 772% 0.0% 652% 21.9% 99.8% 98.7% 99.8% 99.3%
<0.45um 0.0075 6 0.03 0.45 0.0% 99.3% 97.4% 98.7% 100.0% 100.0%
<0.1um 0.0075 4 0.05 0.1 0.0% 33.3% -66.7% 98.7% 100.0% 100.0%
<0.1um Post Carbon 2 0.0075 2.1 0.02 0.1+C 0.0% 65.0% 33.3% 99.9% 98.7% 100.0% 100.0%
Low Solids Primarily Peat
GDT 3 Initial 1860 4.32 105111 210.73
<5um 2130 1.25 79579.5 127.97 5 -145% 71.1% 24.3% 39.3% -145% 71.1% 24.3% 39.3%
<lum 1480 0.591 58254.6 51.48 1 30.5% 52.7% 26.8% 59.8% 20.4% 86.3% 44.6% 75.6%
<lum Post Carbon 960 0.352 48888.8 24.51 1+C 351% 404% 16.1% 52.4% 48.4% 91.9% 53.5% 88.4%
<0.45um 0.0075 79.3 0.12 0.45 98.7% 99.9% 99.8% 99.8% 99.9% 99.9%
<0.1um 0.0075 8.7 0.07 0.1 0.0% 89.0% 41.7% 99.8% 100.0% 100.0%
<0.1um Post Carbon 2 0.0075 1.9 0.01 0.1+C 0.0% 97.6% 91.7% 99.9% 99.8% 100.0% 100.0%
GDT 5 Initial 1160  0.823 43671.8 71.34
< 5um 200 0.129 12356 15.27 5 82.8% 843% 71.7% 78.6% 82.8% 843% 71.7% 78.6%
<lum 136 0.067 7046.1 4.2 1 32.0% 48.1% 43.0% 72.5% 88.3% 91.9% 83.9% 94.1%
<lum Post Carbon 74 0.04 5068.9 2.32 1+C 456% 40.3% 28.1% 44.8% 93.6% 95.1% 88.4% 96.7%
<0.45um 0.0075 225 0.16 0.45 88.8% 99.7% 96.2% 99.1% 99.9%  99.8%
<0.1lum 0.0075 10.3 0.08 0.1 0.0% 54.2% 50.0% 99.1% 100.0% 99.9%
<0.1um Post Carbon 2 0.0075 4.3 0.04 0.1+C 0.0% 80.9% 75.0% 99.8% 99.1% 100.0% 99.9%
GDT 8 Initial 272 0.108 10952.8 15.04
<5um 112 0.043 4380.3 4.01 5 58.8% 60.2% 60.0% 73.3% 58.8% 60.2% 60.0% 73.3%
<lum 86 0.037 3840.2 3.15 1 23.2% 14.0% 12.3% 21.4% 68.4% 65.7% 64.9% 79.1%
<lum Post Carbon 60 0.032 2489.1 1.58 1+C 302% 135% 352% 49.8% 77.9% 70.4% 77.3% 89.5%
<0.45um 0.0075 9.8 0.08 0.45 79.7% 99.7% 97.5% 93.1% 99.9% 99.5%
<0.1um 0.0075 6.7 0.07 0.1 0.0% 31.6% 12.5% 93.1% 99.9% 99.5%
<0.1lum Post Carbon 2 0.0075 4 0.01 0.1+C 0.0% 59.2% 87.5% 99.3% 93.1% 100.0% 99.9%

Note:
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Table 4 - Removal Rates Using Average Results from All Filtrates (GDT 1 to 9)

DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

4A - Average of GDT 1to 9

Initial

< 5um
<lum
<0.45um
<0.1lum

<lum Post Carbon
<0.1um Post Carbon

4B - Average Removal Rate Across 1 Filter

< 5um
<lum
<0.45um
<0.1lum

<lum Post Carbon
<0.1um Post Carbon

mm

100
5.00
1.00
0.45
0.1

1.00
0.1

mm

5.00
1.00

0.45
0.1

1.00
0.1

4C - Cumulative Remov. Rate across all filters

<5um

<lum

<0.45um
<0.1lum

<lum Post Carbon
<0.1um Post Carbon
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mm

5.00
1.00

0.45
0.1

1.00
0.1

Iss Pb Ha Me-Hg
mg/L mg/L ng/L ng/L
1,609.3 1.175 100,611 182.3
487.6 0.306 19,675 26.9
335.6 0.169 14,287 13.4
52.2 0.132
8.3 0.070
241.9 0.144 9,394 5.0
12.4 0.066 35 0.040
1SS Pb Ha Me-Hg
% Remov. % Remov. % Remov. % Remov.
69.7 73.9 80.4 85.2
31.2 44.7 27.4 50.4
99.6 99.0
84.2 47.1
27.9 15.2 34.2 62.5
57.2 42.9
1SS Pb Ha Me-Hg
Cum. Cum. Cum. Cum.
% Remov. % Remov. % Remov. % Remov.
69.70 73.93 80.44 85.22
79.15 85.58 85.80 92.66
99.95 99.93
99.99 99.96
84.97 87.78 90.66 97.25
99.23 94.38 100.00 99.98
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DRAFT —REV. 6

Assessing Resuspension Impacts to the Water Column — Scope of Work
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

Treatability testing was conducted previously by Waste Stream Technologies (WST) on sediment/peat
materials and site water collected from Acid Brook Delta (ABD) in November 2008. Those tests
evaluated the effectiveness of gravity drainage and geotube filtration and compared the use of various
polymers for dewatering. The elutriation tests performed as part of those studies evaluated the levels
of suspended and dissolved solids that may remain in waters after settling or dewatering. Specific
results from the previous dredge elutriate test (DRET) showed a high amount of total suspended solids
(TSS) (740 - 840 mg/L) and mercury (Hg) (134,000 - 139,000 ng/L) in the supernatant for both the
primarily sediment (80% sediment and 20% peat) and primarily peat (50% sediment and 50% peat)
simulations after a 1-hour settling time. After subsequent evaluation and discussion, it was determined
that additional testing could promote further understanding of the proposed remedial techniques and
reduce potential uncertainties during remedy design.

The purpose of this additional testing is to obtain information on the settling time of resuspended solids
and the potential distribution of solids and contaminants to the water column both after dredging and
as a result of subsequent cover placement. It is intended that these tests will provide insight as to the
amount of time necessary for the water column to attain acceptable conditions prior to the removal of
silt containment and/or placement of a cover. During application of cover material for sediments
remaining in ABD it is anticipated that some fraction of sediment solids may resuspend when disturbed
by the placement of cover materials. In addition, some fraction of cover material fines will be
suspended in the water column as a result of placement. Some of the suspended solids and associated
contaminants may then redeposit on top of the cover material, others could remain suspended in the
water column for an extended period of time and may require treatment for removal from the water
column.

These additional treatability tests will estimate potential sediment disturbance that may occur during
various cover placement methods along with an assessment of settling time for resuspended dredge
and cover materials. These data are necessary for evaluating the remedial approach and equipment
selection during the remedial design. The objectives of the treatability testing are as follows:

e Determine the settling time requirements for redeposition of solids dispersed in the water column
as a result of dredging;

e Provide data for use in the evaluation of water treatment requirements that may be required for the
isolated water column after dredging;

e Compare potential methods of cover material placement with respect to the expected amount of
sediment contaminant disturbance;

e Determine the amount of solids and metals contaminants that might be disturbed from dredged
sediment surfaces when cover materials are applied;

e Determine the amount of cover material fine solids that become suspended in the water column
when cover materials are applied; and

e Evaluate findings in comparison to results from the previous treatability studies.

To achieve these objectives, additional sediment and water treatability testing are proposed to include
the following:
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DRAFT —REV. 6

e Preparation of new mixtures of sediments and peat similar to those described as “primarily
sediment” in the previous treatability tests by WST and testing of the site water composite sample
(Subtask 1);

e Performance of extended DRET to evaluate settling time of resuspended materials (Subtask 2);

e Preparation of test columns to allow simulations of sediment disturbance during placement of cover
materials (Subtask 3); and

e Simulations of placement of cover materials and sampling and testing of overlying water columns
(Subtask 4).

The remainder of this scope of work provides additional details on Subtasks 1 and 2; the scope for
Subtasks 3 and 4 will be provided under separate cover once results from the first two tasks are
evaluated.

Subtask 1 - Sediment Sample Preparation and Initial Testing

Representative sediment, peat, and water samples were collected by ARCADIS and delivered to WST in
Buffalo, New York in November 2008 for treatability testing, which was completed by January 2009.
Additionally ten gallons of primarily-sediment composite (P-Sed) was used for filtration testing described
in ARCADIS’ treatability scope of work dated March 11, 2009. It is estimated that WST has about 230
gallons of water, 85 gallons of sediment, and about 30 gallons of peat remaining. Of the formerly-
prepared sediment and peat composites, there remains about 5 gallons of each.

P-Sed consists of mixing 80% sediment and 20% peat by volume. WST will prepare five liters of P-Sed by
mixing four liters of sediment and one liter of peat. The composite samples will be used to perform the
testing outlined under Subtask 2. Primarily-peat composite (P-Peat) was tested in the previous DRET
test and results were similar to those for P-Sed. In addition, it is anticipated that dredged material will
be more similar to P-Sed than P-Peat. Therefore, these extended DRET tests will use only P-Sed
simulations.

Samples of P-Sed and P-Peat were previously submitted for analytical testing of physical properties and
analytical chemistry during the November 2008 studies. The composite P-Sed sample will be analyzed by
WST for:

e pH (probe measurement)

e TOC (EPA 9060)

e Water content (ASTM D2216)

e Metals: mercury, barium, selenium, zinc, lead, and copper (SW-846 Method 6010B/7471A)
e Visual observations

An untreated site water sample will be analyzed by WST for:

e TSS (USEPA 160.2)

e Turbidity (USEPA 180.1)

e TOC (EPA 415.1/415.2)

e Field pH (probe measurement)
e Field DO (probe measurement)
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e Filtered and unfiltered metals: barium, selenium, zinc, lead, and copper (USEPA Method 6010B), and
low-level mercury (USEPA Method 1631)
e Visual observations

Subtask 2 - Extended Dredge Elutriate Tests

Dredging Elutriate Tests (DRETs) will be performed in 4-liter cylinders using procedures described in
USACE, 1995 (Dredging Elutriate Test (DRET) Development; Contract Report D-95-1 by F.A. DiGiano, C.T.
Miller and J. Yoon). WST will create an initial slurry with suspended solids at a concentration of 10 g/L to
conduct the DRET; WST will send 1 gallon (approximately 4 liters) of this initial slurry to the DuPont
Experimental Station for centrifuge testing discussed in detail later on (address: DuPont Experimental
Station E304/B152D, Route 141 & Henry Clay, Wilmington, DE 19803 — Attention: J.G. Wood/A.S.
Trasatti).

Samples for the DRET will be mixed mechanically for 1 hour (rather than aerated) at no greater than 90
revolutions per minute. Instead of a settling time of 1 hour, the test will be extended to collect
additional data and settled supernatant samples at times of 12 hours, and 1, 2, 4, 8, 16 and/or 32 days
(test may be stopped after 16 days based on initial results and other testing). A test volume of 4-liters
will be required in order to have sufficient volume to perform the required analyses. The cylinder
should be maintained in a temperature controlled environment and covered for the longer settling tests
to mitigate water loss via evaporation.

DRET results provide an estimate of elutriation at an initial slurry suspended solids concentration of 10
g/L to estimate potential disturbance in the vicinity of dredging operations. Following settling over each
of the prescribed timeframes, supernatant volume will be measured and samples will be removed for
testing. Figure 1 summarizes the sampling/testing process. All supernatant samples (i.e., after settling
times of times of 12 hours, and 1, 2, 4, 8, 16 and/or 32 days) will be monitored/tested at WST for:

e Visual observations

e Field pH (probe measurement)

e Field DO (probe measurement)

e Turbidity (as described above; USEPA 180.1)

Supernatants will also be sampled after settling times of 12 hours, and 2, 8, and 16 or 32 days along with
one duplicate sample from one of the settling times (4 supernatant samples and one duplicate; total of 5
samples), for the following additional analysis at WST and CEBAM Analytical, Inc. (Seattle, Washington;
CEBAM) (specific laboratory for testing indicated below in brackets):

e Unfiltered metals: barium, selenium, zinc lead, copper (USEPA Method 6010B) [WST], and total low-
level mercury (USEPA 1631) [CEBAM]
e TSS analysis through a 0.45-um filter (USEPA 160.2) [WST]

Supernatant samples collected after settling times of 12 hours, and 2, 8, and 16 or 32 days will then be
sequentially filtered by WST through filters of pore sizes of 1-um, 0.45 um, and 0.1 um. A portion of
each filtrate will be retained for testing (as shown on Figure 1), while the remainder of filtrate will be
processed through the next finer filter. The following analytical testing will be performed at WST and
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CEBAM (specific laboratory for testing indicated below in brackets) on each filtered supernatant (i.e., 12
tests):

e Visual observations [WST]
e Unfiltered metals: barium, selenium, zinc, lead, and copper (USEPA Method 6010B) [WST], and low-
level mercury (USEPA Method 1631) [CEBAM]

All remaining samples will be retained by WST for potential future analysis.

Concurrent with the DRET testing at WST, centrifugation will be conducted at the DuPont Experimental
Station. The purpose of the centrifugation is to simulate a settled supernatant that could be achieved
following a long settling period (i.e., represents the best that could be achieved through extended
settling). The initial slurry provided by WST will be tested for the following (specific laboratory for
testing indicated below in brackets):

e TSS (USEPA 160.2) [DuPont]

e Turbidity (USEPA 180.1) [DuPont]

e Particle size distribution by laser light scattering using a Malvern Mastersizer [DuPont]

e Unfiltered metals: barium, selenium, zinc, lead, and copper (USEPA Method 6010B) [WST], and low-
level mercury (USEPA Method 1631) [CEBAM]

This slurry will then be centrifuged at approximately 6000xG in a Sorvall Super T21 fixed angle centrifuge
(with temperature control) for up to 10 minutes at 21 degrees Celsius. A centrifuge spin test control will
be conducted prior to centrifuging the slurry using water from a Barnstead EASYpure LF water purifier
system (equivalent to Type | reagent grade water) or equivalent to demonstrate that the equipment is
“clean” prior to testing with site water/P-Sed. The centrate and samples from spin test control will be
analyzed at DuPont, WST, and CEBAM (specific laboratory for testing indicated below in brackets) for:

* Visual observations [DuPont]

e TSS (USEPA 160.2) [DuPont]

e Turbidity (USEPA 180.1) [DuPont]

e Particle size distribution by laser light scattering using a Malvern Mastersizer [DuPont]

e Unfiltered metals: barium, selenium, zinc, lead, and copper (USEPA Method 6010B) [WST], and low-
level mercury (USEPA Method 1631) [CEBAM]

The samples to be tested at WST or CEBAM will be sent to WST by the DuPont Experimental Station
(address: Waste Stream Technology, 302 Grote Street, Buffalo, NY 14207 — Attention: N. O’Sullivan).
WST will handle shipment of samples to CEBAM. Based on these results and comparisons to expected
effluent target concentrations, the 16- and/or 32-day settling tests and filtration may be modified
and/or eliminated.

WST will conduct Subtask 1, and Subtask 2 will be performed by WST, CEBAM, and DuPont as indicated
above. Coordination with CEBAM will be performed by WST. Once WST has completed testing,
ARCADIS will transport the sediment/peat back to DuPont for disposal. Table 1 summarizes the
analytical testing to be performed as part of this scope of work.
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All sample handling and treatability testing will be conducted with proper contamination controls in
place. DuPont required sample ID nomenclature will be followed [POM-E-537-“x"; where x is a unique

identifier (with <10 additional characters) established by the laboratory]. Electronic data deliverable
packages will also be prepared.
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Table 1

Extended DRET - Summary of Analytical Tests

DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

P-Sed

Sediment
pH (probe measurement) 1
TOC (EPA 9060) 1
Water content (ASTM D2216) 1
Metals: mercury, barium, selenium, zinc, lead,
and copper (SW-846 Method 6010B/7471A) 1

Site Water | Initial Slurry DRET Filtered Centrifuge Totals
Water
TSS (USEPA 160.2) 1 1 5 2 9
Turbidity (USEPA 180.1) 1 1 7 2 11
TOC (EPA 415.1/415.2) 1 1
Field pH (probe measurement) 1 7 8
Field DO (probe measurement) 1 7 8
Metals: barium, selenium, zinc, lead, and
copper (USEPA Method 6010B) 1 1 5 12 2 21
Metals (filtered): barium, selenium, zinc, lead,
and copper (USEPA Method 6010B) 1 1
Low-level mercury (USEPA Method 1631) 1 1 5 12 2 21
Low-level mercury (filtered) (USEPA Method
1631) 1 1
Particle size distribution 1 2 3
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Figure 1

Extended DRET - Testing Overview and Flow Chart
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

Settling
Time
12 Hour  -----
1Day  ----
2 Days  -----

4 Days  -----

8 Days  -----

Notes:

Initial Testing

Turbidity

pH

Unfiltered Samples

WST CEBAM
Me'EIz_aISsSand LL Hg
Met_;’_alsssand LL Hg
Me'EIz_aISsSand LL Hg
Me'EIz_aISsSand LL Hg

lum
WST
Filtration
and Metals

Filtration
and Metals

Filtration
and Metals

Filtration
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CEBAM
LL Hg

LL Hg

LL Hg

Filtered Samples

0.45um
WST CEBAM

Filtration

and Metals LLHg
Filtration

and Metals LLHg
Filtration

and Metals LLHg
Filtration

and Metals LLHg

1. DRET to be conducted on P-Sed (80% sediment and 20% peat mixture) at 10 g/L mechanically stirred at 90 RPM for 1 hour.
2. All pre-filtered/unfiltered samples should be taken from the same large master batch, continually well-shaken between aliquots.
3. Filtered samples should be split, with WST and CEBAM receiving identical samples.
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Initial Testing Results
Additional DRET Studies

DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

P-SED
Sample ID: POM-E-537-InitialPS
WST Sample ID: 9K02014-01
Units: mg/kg
Barium 1210
Copper 58.5
Mercury 108
Lead 90.2
Selenium <7.00
Zinc 355
TOC 3.68%
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Site Water
Sample ID:
WST Sample ID:
Units:
Barium
Barium (Filtered)
Copper
Copper (Filtered)
Lead
Lead (Filtered)
Selenium
Selenium (Filtered)
Zinc
Zinc (Filtered)
TOC
DO

Turbidity
pH
TSS

CEBAM Sample ID:
Units:
Low Level Mercury
Low Level Mercury
(Filtered)

POM-E-537-InitialSW
9K02014-02
mg/L
0.024
0.052
0.020
<0.009
<0.015
<0.015
<0.019
<0.019
0.033
1.15
35
10.2

145
7.05
3.53

WST-0902-01
ng/L
1369.7

2.8

NTU

ppm
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Extended DRET - Observations and Physical Results
Additional DRET Studies
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

. . DO Turbidity TSS ) 100%
Settling Time H Observations 1000
¢ (mg/L) (NTU) P (ppm) N
Initial 10.2 14.5 7.05 3.53 Light brown, slightly cloudy water with some sediment.
12Hr 8.32 179 5.89 180 Sediment settles below_ 200mL mark and appears to be \
layered. Water is dark brown and cloudy. 100 "
Sediment settles below 200mL mark and appears to be = wn £ Y
1 Day 7:46 294 6.62 layered. Water is dark brown and cloudy. Ea \ ‘l'—: % 10%
Sediment settles below 200mL mark and appears to be - ® Seriesl X § & Seriesl
2 Day 7.18 71.3 6.23 62 layered. Water is dark brown and cloudy, but becoming 2 . .
. 10 —— Power (Series1) —— Power (Series1)
slightly more clear toward the top. *
Sediment settles below 200mL mark and appears to be y =0.6301x 072
4 Day 7.23 26.2 6.37 - layered. Water is dark brown and cloudy, but becoming y = 114.05x°719 R?=0.9212
slightly more clear toward the top. R2=0.9212 1%
1 .
8 Day 7.31 44.3 6.42 24 Sediment settles below 200mL mark and appears to be o1 10 100 0.1 1 10 100
8D layered. Water is brown and cloudy, but becomes more clear ’ Days
oy 7.51 411 6.53 32 toward the top. Days
Duplicate
16 Day 8.56 31.9 6.61 26 Sediment settles belqw 200mL marlf and appears to be
layered. Water is cloudy, but lighter in color.
32 Day 921 17.9 6.68 6 Sediment settles peloyv 200mL mark and‘appears to be
layered. Water is fairly colorless and slightly cloudy.
181
Predicted 181 Predicted Predicted
Note: Days TSS TSS Days TSS % Remain % Remain  TSS
1. Duplicate sample run during the 8 day settling time. The 8 day testing was performed in 2 cylinders, with the supernatant from each 0.5 180 188 0.5 180 99.45% 103.72% 188
cylinder combined into a clean 5-gallon bucket prior to sampling and/or filtration. 2 62 69 2 62 34.25%  38.28% 69
8 28 26 8 28 15.47%  14.13% 26
16 26 16 16 26 14.36% 8.58% 16
32 6 9 32 6 3.31% 5.21% 9
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Extended DRET - Analytical Results

Additional DRET Studies
DuPont, Acid Brook Delta, Pompton Lakes, New Jersey

Settling Time: Initial 12 hour 2 day 8 day 16 day 32 day EB
Sample ID: POM_—E-537- POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- [ POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- = POM-E-537- [ POM-E-537- = POM-E-537- | POM-E-537- A POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- | POM-E-537- [ POM-E-537- | POM-E-537- | POM-E-537-
InitialSW 12Hr 12Hr<1.0um [ 12Hr<0.45um| 12Hr<0.1um 2Day 2Day<1.0um | 2Day<.45um [ 2Day<.lum 8Day 8DayD 8Day<lum | 8Day<lumD [ 8Day<.45 8Day<.45D 8Day<.1 8Day<.1D 16Day 16Day<lum | 16Day<.45 16Day<.1 32Day 32Day<lum | 32Day<.45 32Day<.1 EB
Filtering: None None 1.0um 0.45 um 0.1 um None 1.0um 0.45 um 0.1 um None None 1.0um 1.0um 0.45 um 0.45 um 0.1um 0.1 um None 1.0um 0.45 um 0.1 um None 1.0um 0.45 um 0.1 um None
WST Sample ID: 9K02014-02 | 9K04028-01 | 9K04028-02 | 9K04028-03 | 9K04028-04 | 9K06016-01 | 9K06016-02 [ 9K06016-03 | 9K06016-04 | 9K10005-01 = 9K10005-02 | 9K10005-03 | 9K10005-04 | 9K10005-05 @ 9K10005-06 | 9K10005-07 = 9K10005-08 | 9K10005-01 9K10005-02 9K10005-03 9K10005-04 | 9K10005-05 | 9K10005-06 | 9K10005-07 [ 9K10005-08 -
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Barium 0.024 0.065 0.029 0.028 0.028 0.038 0.028 0.026 0.026 0.044 0.044 0.034 0.032 0.032 0.032 0.032 0.032 - - - - 0.036 0.033 0.032 0.031 -
Barium (Filtered) 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.020 0.117 <0.009 <0.009 <0.009 0.044 0.021 0.013 0.013 0.065 0.064 0.023 0.22 0.015 0.015 0.015 0.015 - - - - 0.038 0.025 0.019 0.018 -
Copper (Filtered) <0.009 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Lead <0.015 0.113 <0.015 <0.015 <0.015 0.047 0.299 <0.015 <0.015 0.037 0.039 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 - - - - 0.020 0.050 <0.015 <0.015 -
Lead (Filtered) <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 <0.019 - - - - <0.019 <0.019 <0.019 <0.019 -
Selenium (Filtered) <0.019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 0.033 0.056 <0.013 <0.013 <0.013 0.023 0.18 <0.013 <0.013 0.026 0.029 0.014 0.014 0.024 0.022 0.026 0.022 - - - - 0.021 0.017 0.018 0.024 -
Zinc (Filtered) 1.15 -- -- -- -- - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CEBAM Sample ID:  JWST-0902-01]WST-0902-02  WST-0902-03| WST-0902-04| WST-0902-05] WST-0902-06 | WST-0902-07 [ WST-0902-08 [ WST-0902-09|WST-0902-11 WST-0902-12|WST-0902-13 WST-0902-14[WST-0902-15 WST-0902-16| WST-0902-17 WST-0902-18] WST-0903-01 WST-0903-02 WST-0900-03 WST-0903-04|WST-0903-05|WST-0903-06 | WST-0903-07 | WST-0903-08] WST-0903-09
Units: ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L
Low Level Mercury 1369.7 29536.5 124.8 15.1 14.1 10841.9 346.6 26.5 10.3 8218.1 7768.6 1624.4 1687.4 65.0 74.2 28.1 29.4 5526.7 1286.2 44.6 10.9 3193.6 1048.4 32.1 11.5 0.5
Low Level Mercury 28 - ~ ~ ~ ~ ~ ~ - - . . . . . . - ~ ~ - - - - - - -
(Filtered) )
Notes:

1. Duplicate sample run during the 8 day settling time. The 8 day testing was performed in 2 cylinders, with the supernatant from each cylinder combined into a clean 5-gallon bucket prior to sampling and/or filtration. The duplicate sample is denoted with a "D" at the end of the Sample ID.
2. EB indicates equipment blank sample. Type 1 DI water ran through filtration vessel with 1um filter for Equipment Blank.

Low Level Mercury:

avg -->

Days

None
ng/L

29,536.5
10,841.9
7,993.4
5,526.7
3,193.6
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1.0 um
ng/L

124.8
346.6
1,655.9
1,286.2
1,048.4

0.45um
ng/L

15.1
26.5
69.6
44.6
321

0.1um
ng/L

141
10.3
28.8
10.9
115

100,000.0

y = 19209x 0488

R?=0.9622

10,000.0

1,000.0

y = 237.27x0-5837

R?=0.8115
4 None

B 10um

0.45um
X 0.1um

Low Level Hg

100.0

10.0

——Power (None)

——Power (1.0 um)

—— Power (0.45 um)

——Power (0.1 um)

1.0
0.1

10

Days

y =22.304x02377
R?=0.4818

y = 14.032x°0.005
R?=0.0003

100
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MEMORANDUM
November 18, 2010

To: Ed Seger; DuPont
From: Ted Schoenberg, Ph.D.; Parsons

Subject: Pompton Lakes Acid Brook Delta Sediment Solidification Study Results

EXECUTIVE SUMMARY

Parsons tested a number of solidification agents or combinations of agents on bottom lake
sediment samples collected from Acid Brook Delta, Pompton Lakes, New Jersey. The primary
objective of testing was to identify an optimum solidification process that passes acceptance
criteria for acceptance at an approved landfill while allowing for safe and environmentally sound
treatment, transport, and disposal. Testing was performed in accordance with the Junel0, 2010
work plan developed by Parsons, as modified in response to team discussions of interim test
results. Testing was performed in the following phases:

e Sample Preparation and Initial Characterization
e Round 1 Solidification: Cup Testing on Composite Area Samples
e Round 2 Solidification: Larger-Scale Testing on Composite Area Samples

e Round 3 Solidification: Focused Testing on Subarea Samples

Sample Preparation and Initial Characterization

Parsons received three 3.5-gallon containers containing sediment core samples from each of
18 subareas, including four subareas each from Areas X, Y, Z, and P, along with one subarea
each from Areas A and B. The three containers from each subarea were consolidated into a
single discrete subarea sample (e.g., X-1). The following summarizes initial characterization
results for the subarea samples, summarized by area:

Area Average . . :
+ Std g Moisture Organic Total Mercury Total Lead Percent Retained on
- (o) 0 ioye@
Deviation Content (%) Content (%) (ma/kg) (ma/kg) No. 200 Sieve
X 74 +4.5 10+1.8 117 £ 108 573 £375 41 +20
Y 75+£32 11+0.3 232+ 120 641+ 297 40+9.0
Z 75+2.9 11+£0.9 58 £45 260 £ 71 38+22
P 73+74 23+ 8.7 172 £ 94 448 + 278 73+ 16
A 70 8% 9.77 207 6
B 76 12% 8.82 117 65
Parsons

G:\Project_Data\Dupont - NNCMI WP - December 2010\Appendix D\Sediment Solidification Testing Report_Rev0.doc

November 23, 2010




Parsons

Memorandum to
Ed Seger

DuPont

November 23, 2010
Page 2

In the above table, moisture content is wet sediment basis; and organic content is dry sediment
basis. Total mercury and lead concentrations were as high as 341 and 1060 pg/L, respectively.

Round 1: Cup Testing of Composited Area Samples

Composite samples for Areas X, Y, Z, and P were prepared by combining equal volumes
from the consolidated subarea samples comprising each respective area. Cup testing involved
application of different solidification agents to small (~ 100 g) specimens of these composited
area sediment samples to (1) screen potentially effective agents; and (2) range-find appropriate
doses. The following solidification agents were tested:

1. Ordinary (Type I) Portland cement

2. Ground corn cobs

3. Flyash

4. Proprietary polymer products from (a) ZappaTec (McCleansville, NC) and (b) RTS
Services (Ontario), Inc. (London, ON).

Portland cement, fly ash, and ground corn cobs were added over a range of 5 — 20% by
weight. Polymer products were added over a range of approximately 0.5% - 2% by weight.
Analyses included paint filter test and strength index.

Round 2: Expanded Testing on Composite Area Samples

Based on cup testing, the following agents were retained for full testing: Cement, ground
corn cobs, ZappaTec Low End Polymer, and RTS-1 polymer. Cement was also paired with
ZappaTec polymer, FeCl, + Na,S (to form FeS), and alum. Round 2 testing was performed on
1,500 gram specimen sizes of composite samples from Areas X, Y, Z, and P. Analyses included
paint filter test; soil pH; moisture content; unit weight; strength index; and TCLP — metals. The
following summarizes the results obtained during this testing:

e Homogenized Area X, Y, and Z sediment had a soupy consistency, with the Y and Z
samples being thinner in texture. Area P samples were considerably thicker. All
samples were comprised predominantly of fines which precluded grain size analysis;
furthermore, the organic content precluded accurate hydrometer analysis.

e All treatments resulted in TCLP concentrations of target metals that were below the
respective EPA hazardous classification criteria for the metals.

e Cement applied at 20% (w/w) applied to Area X, Y, and Z composite samples resulted
in high strength index (approximately 300 — 500 psf) and low TCLP mercury and lead
concentrations; but exhibited pH approaching 11 and non-passage of PFT at the time of
application. Similar results were obtained at 10% (w/w) dose applied to Area P
sediment.

Parsons
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0 Adding alum resulted in immediate passage of PFT and provided some attenuation
of pH, while retaining high strength index.

0 Adding FeCl, and Na,S did not confer any significant advantage over cement
alone.

e Ground corn cobs applied at 15-20% (w/w) resulted in immediate passage of PFT and
low TCLP mercury concentrations, but resulted in low strength index (mostly
<100 psf) and unit weight. Ground corn cobs also resulted in sediment expansion
accompanied by a putrid odor, possibly due to an adverse biochemical reaction which
would potentially pose health and safety concerns for workers, site personnel, and the
local community.

e Polymer products applied at 1-2% (w/w) resulted in immediate passage of PFT and
circum-neutral pH, but had low strength index (< 50 psf for Area X, Y, and Z;
<100 psf for Area P), relatively high (although still acceptable) TCLP lead
concentrations, and high moisture content. Furthermore, the long-term integrity of
solidified sediment was questionable (i.e., water released over time).

e Cement combined with polymer applied at 10%/0.5% (w/w) to Area X, Y, and Z
composite samples benefitted from excellent TCLP lead concentrations, but retained
several disadvantages that characterized each agent separately. Conversely, applied at
5%/0.5% (w/w) to Area P, this combination of agents provided for decent strength
index (approaching 150 psf) and relatively low TCLP mercury and lead
concentrations, with lower moisture content and better consistency than Area P
sediment treated with cement alone.

Photographs from Round 2 Testing (taken at time of application of solidification agent(s) may be
found in Attachments 1 through 4.

Round 3: Individual Subarea Samples

Cement and ZappaTec Low End polymer were tested on the discrete subarea samples that
exhibited the highest total mercury / total lead concentrations from each Area. Cement was
tested at 10% and 20% (samples X-1, Y-2, and Z-1), and 5% and 10% (P-1). ZappaTec was
tested at 1.0% (all four samples). Analyses included paint filter test; soil pH; moisture content;
unit weight; strength index; and TCLP — metals. The following generalities are made based on
Round 3 tests:

ZappaTec Polymer: ZappaTec treated samples demonstrated the same advantages and
disadvantages as seen during Round 2 testing, including immediate solidification; near-neutral
pH; low strength index; and acceptable TCLP results, although the TCLP mercury and lead
concentrations for each subarea sample were generally an order of magnitude higher with TCLP
lead concentration exceeding 2 mg/L versus the EPA standard of 5 mg/L.
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Cement: Lower Dose:

Cement:

10% cement treatments for X-1, Y-2, and Z-1 all failed PFT at time zero but passed
after one day. Strength indices were generally an order of magnitude less than when
applied at 20%, and pH approached or exceeded 11. Moisture contents were lower
than polymer applications but higher than the 20% cement treatments. TCLP was not
measured.

5% cement treatment for P-1 passed PFT at time zero. Although pH exceeded 10, it
was a full pH unit below the 10% cement treatments of X-1, Y-2, and Z-1. The
strength index was approximately 40% of that achieved at 10% dose for P-1. Moisture
content was between those for polymer and the 10% cement dose for P-1.

Higher Dose:

20% (X-1, Y-2, Z-1): The 20% cement treatments for X-1, Y-2, and Z-1 also failed
PFT at time zero but passed after one day, and pH approached 11.5. Strength indices
at three days ranged from 340 — 560 psf, approximately an order of magnitude higher
than the 10% cement treatments for the same subarea samples. Moisture contents
were the lowest of the treatments tested. TCLP mercury concentrations were all <
0.000069 mg/L, with TCLP lead concentrations approximately one-tenth to one-half
the polymer treatments.

10% (P-1): The 10% cement treatment for P-1 passed PFT at time zero but exhibited
an elevated pH above 1. The strength index approached 300 psf. Moisture content
was the lowest of the three treatments for P-1. TCLP mercury and lead concentrations
approximately one-third those from the polymer-treated P-1 sample.

Cement Set-Up Time

Cement applications of 10% and 20%, as well as 10% plus 2% alum, were applied to the
subarea samples tested in Round 3. PFT and strength index were measured at time of application
(0 hours) and at approximately 2 to 3 hour and 6 to 7 hour time points. The following was
observed during this testing:

Cement Only

0 Sample X-1 did not pass PFT at time of application; X-1 passed PFT within
7 hours but with no measurable strength.

O Y-2and Z-1 did not pass PFT within the timeframe of the test.

0 P-1 immediately passed PFT, with a measurable strength index of 50 — 100 psf
within the test timeframe.

Cement with Alum
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0 Sample X-1 passed the PFT at time of application, and led to a measurable
strength index of almost 50 psf within the timeframe of the test.

0 Sample Y-2 sample passed PFT within 2.2 hours, but there was no measurable
strength within the test timeframe.

0 The Z-1 sample did not pass the PFT within the timeframe of the test.

0 Alum applied to the Area P sample led to more rapid attainment of strength.

CONCLUSIONS

Based on the three rounds of testing plus the cement set-up test, the most favorable results
for Area X, Y, and Z sediment were obtained using cement combined with alum. Additional
testing would allow for optimization of the cement and alum doses that may allow for reduced
cement doses, a particularly important consideration due to the added transport costs for the
weight of cement added to the sediment. The most favorable results for Area P were obtained
using cement combined with ZappaTec Low End polymer. The combination of these two agents
provided for very effective treatment as measured by both physical attributes as well as TCLP
metals concentrations.
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1.0 INTRODUCTION

This report presents the results of Acid Brook Delta sediment solidification testing
performed at the Parsons Treatability Laboratory, Syracuse. All testing was performed in
accordance with the June 10, 2010 work plan developed by Parsons to plan, organize, develop,
and execute the solidification test procedures, supplemented with client-approved modifications
in response to interim test results. Procedures, results, and recommendations presented in this
report encompass the following treatability phases:

e Sample Preparation and Initial Characterization
e Round 1 Solidification: Cup Testing on Composite Area Samples
e Round 2 Solidification: Larger-Scale Testing on Composite Area Samples

e Round 3 Solidification: Focused Testing on Subarea Samples

20 OBJECTIVES

The primary objective of testing was to identify an optimum solidification process that
passes acceptance criteria for acceptance at an approved landfill while allowing for safe and
environmentally sound treatment, transport, and disposal. Test evaluation criteria included the
following:

1. Results in sufficiently solidified material that passes the Paint Filter Test (SW-846

Method 9095B);

2. Achieves toxicity characteristic leaching procedure (TCLP) concentrations of target
metals that are below EPA hazardous classification standards;

3. Is practicable in execution at the full scale; and

4. Eliminates or minimizes impacts on workers, other site personnel, and the community.
Solidification processes are intended to address problems associated with the generation,
treatment, and transportation which potentially include the following:

e Leakage of contaminated water from transport trucks.

e (QOdors associated with solidification processes.

e Leaching of heavy metals after transport and disposal.

e Effects of buried sediment at the landfill location (e.g., structural integrity).

* Time constraints associated with the solidification process.

Parsons, in consultation with DuPont, developed a phased approach to evaluate potential
solutions to sediment solidification that would be applied to excavated sediment at the source.
Several solidification agents or combinations of agent were identified and tested. This report
presents the results of each phase of testing using these agents. All results were documented in
laboratory notebooks. Measurements, analytical data, observations, and calculations were
entered into Excel spreadsheets and summarized in tables embedded within this report.
Conclusions based on quantifiable results and qualitative observations are presented.
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3.0 OVERVIEW OF RESEARCH METHODS

All sediment solidification testing was performed in the Parsons Treatability Laboratory,
Syracuse, on samples collected and delivered by others. All testing was performed in a
laboratory hood under negative pressure to prevent migration of vapors potentially containing
mercury or other noxious components.

3.1  Summary of Sediment Sample Locations

The following summarizes the locations within Acid Brook Delta from which sediment
samples were received by Parsons for testing:

Area Discrete Subarea Number of
Samples Subareas per Area
X X-1 through X-4 4
Y Y-1 through Y-4 4
Z Z-1 through Z-4 4
P P-1 through P-4 4
A One Area A Sample 1
B One Area B Sample 1
Total Number of Discrete Samples: 18

3.2 Sample Preparation and Characterization
Sample preparation and characterization consisted of the following steps:
1. Consolidation of sediment core samples from each subarea into discrete subarea samples;
2. Initial characterization of discrete subarea samples;

3. Preparation of composite samples from each primary area (X, Y, Z, and P) from their
respective discrete subarea samples;

3.1.1 Preparation of Discrete Subarea Samples

Three 3.5-gallon bulk containers containing sediment core samples were received from each
subarea. The entire contents of the three bulk containers from each subarea were combined in a
large flat plastic tub by hand into a single consolidated sample, which was then redistributed to
the bulk containers. A clean plastic tub was used to prepare each consolidated subarea sample.

3.1.2 Initial Characterization of Discrete Subarea Samples

After consolidation, each subarea sample was analyzed for the following:
e Water/moisture content.

e Organic content.

Parsons

G:\Project_Data\Dupont - N\CMI WP - December 2010\Appendix D\Sediment Solidification Testing Report Rev0.doc
November 23,2010
2



e Qrain size distribution including hydrometer analysis.

e Total mercury and total lead.

Analytical methods are described in Section 3.3.
3.1.3 Preparation of Composite Area Samples

Composite samples for Areas X, Y, Z, and P were prepared by combining equal volumes
from the consolidated subarea samples comprising each respective area. Four (4) liters was
transferred from each of the four consolidated subarea samples into a flat plastic tub. The
composited sediments were manually mixed and then stored in S5-gallon high-density
polyethylene (HDPE) buckets with sealing lids. The procedure was performed twice for each
area to provide approximately 8 gallons of composited sample for each area.

3.2  Sediment Solidification Test Methods
3.2.1 Round 1: Cup Testing of Composited Area Samples

Round 1 involved small scale “cup testing” on composite samples from Areas X, Y, Z, and
P. The purpose of cup testing was to select candidate solidification agents or combinations of
agents and to range-find likely doses for these agents/combinations of agent for the more
expanded Round 2 testing. During cup testing, different solidification agents were applied at
multiple mix ratios. The following solidification agents were tested:

e Ordinary (Type I) Portland cement
e Ground corn cobs
e Flyash
e Polymer products:
— ZappaTec “Low End” polymer
— Real-Time Solidification RTS-1 polymer blend

To perform cup testing, approximately 100 g sediment specimens were placed in a
translucent plastic drinking cup. A dose of solidification agent was added to the cup, which was
then blended into the specimen using a wooden Popsicle stick. A series of cups were prepared,
each with increasing doses of the solidification agent. Portland cement, fly ash, and ground corn
cobs were added in individual cups over a range of 5 — 20% by weight. Polymer was added over
a range of approximately 0.5% - 2% by weight. The following analyses were performed on the
cup-tested specimens:

e Paint Filter Test

e Strength Index

The methods for analyzing samples are described in Section 3.3. The Portland cement and
fly ash tested samples were allowed to cure for three (3) days before performing these analyses.

Parsons

G:\Project_Data\Dupont - N\CMI WP - December 2010\Appendix D\Sediment Solidification Testing Report Rev0.doc
November 23,2010
3



The corn cob and polymer tested samples were analyzed shortly after applying these
solidification agents since adsorption and set-up occurred rapidly.

3.2.2 Round 2: Expanded Testing on Composite Area Samples

Round 2 of testing involved the application of solidification agents or combinations of
agents to larger-size specimens of the Area X, Y, Z, and P composite samples at up to two (2)
mix ratios. The following solidification agents or combination of agents were selected, based on
Round 1 (Cup Testing) results along with on-going consultation with the project team:

e RTS-1 polymer blend

e ZappaTec Low End polymer

e Ordinary Portland cement

e Ordinary Portland cement with ZappaTec Low End polymer

e Ordinary Portland cement with ferrous chloride (FeCl,) and sodium sulfide (Na,S)

¢ Ordinary Portland cement with alum

e Ground corn cobs

e Ground corn cobs with alum

Sediment samples were re-homogenized prior to testing using a power drill mixer.
Specimen sizes of 1,500 g were transferred to plastic containers. Solidification agents were
mixed in by hand using a large stainless steel spoon. Samples treated with cement or cement in
combination with polymer or chemical agents were allowed to cure for three (3) days; all other

treated specimens were analyzed starting approximately five (5) minutes after application and
mixing. The following analyses were performed on the test specimens:

e Paint filter test
- pH

e Water content
e Unit weight

e Strength Index
e TCLP — Metals

Visual observations were also made and documented during each Round 2 test. Analytical
methods are described in Section 3.3.

3.2.3 Round 3: Individual Subarea Samples

Round 3 of testing was performed similarly to the testing for Round 2 except that the most
promising solidification agents determined from Rounds 1 and 2, based on analytical
measurements, qualitative observations, and project team discussions were applied to a discrete
set of individual subarea samples. The samples selected were those that exhibited the highest
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total lead and total mercury concentrations within each main area as determined during the initial
characterization. The following analyses were performed on the tested specimens:

e Paint filter test

- pH

e Water/moisture content
e Unit weight

e Strength Index

e TCLP — Metals

3.3  Analytical Methods

The methods to evaluate the efficacy of each test are described in this section. They include
measurements performed by Parsons as well as those performed by independent certified
laboratory analysis.

3.3.1 Analyses Performed at Parsons Treatability Laboratory

Paint Filter Test

The paint filter test was performed in accordance with SW-846 Method 9095B. The paint
filter test was used to determine the presence of free liquid to assess compliance with 40 CFR
264.314 and 265.314, and was one of the primary methods for evaluating the effectiveness and
optimum mix ratios of solidification agents. The test was performed by placing approximately
100 grams of material in a 60-mesh paint filter cone suspended within a glass vessel. The
sample was determined to contain free liquid if any liquid passed through and dropped from the
filter within 5 minutes.

Strength Index

The strength index was measured on each tested sample during all rounds of testing. The
strength index was measured using a Humboldt H-4200 penetrometer with H-4200F adapter
foot. The adapter foot increased the surface area of the penetrometer piston 16-fold; the
penetrometer reading was divided by 16 accordingly to give the actual strength index. Strength
index readings in tons per square foot (tsf) were converted to pounds per square foot (psf) in
Excel spreadsheets.

Unit Weight

The unit weight was measured using the set-up procedure for measuring unconfined
compressive strength described in ASTM D-5102, in which a 2-inch diameter x 4-inch high
mold is filled with solidified sediment. The empty mass of the cylinder M., was first measured
and recorded. Then the cylinder was filled in accordance with ASTM D-5102. The filled
cylinder was reweighed, giving M. The unit weight was calculated as follows:
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M., -M
UnitWeight(%) = %XIOO% Equation (1)

where: V¢ = empty volume of the cylinder.

Water Content and Moisture Content

Water content was measured in accordance with ASTM D-2216 for raw subarea samples as
well as test specimens during Rounds 2 and 3 testing. Water content was determined by
measuring the weight of sediment specimens before and after drying at 110 + 5°C. A sample of
moist sediment (approximately 50 g) was placed in a 70-mm disposable aluminum pan with
mass M. (weighed prior to adding specimen). The total mass of container + moist specimen Mcms
was measured and recorded. The pan was then placed in a drying oven at 110 + 5°C overnight to
ensure the sample dried completely. The pan was then placed in a dessicator and allowed to cool
down to room temperature. The mass of container + oven dry specimen Mcgs was measured and
recorded. All mass weight measurements were performed on a Mettler Toledo AT 261
DeltaRange” analytical balance with sensitivity set to 0.1 mg.

The water content was calculated as follows:

WaterContent = '\I\CIIW x100% Equation (2)

S
where: M,y = Mass of water in moist specimen = Mcms — Mcgs
M; = Mass of oven-dried specimen = M¢gs— M

Since it is possible for sediment samples to be predominantly water, the water content as
calculated by Equation (2) can be greater than 100%. To determine the actual percentage of
water with respect to the wet sediment mass, the moisture content was also calculated:

: M .
MoistureContent = M—W x100% Equation (3)

cms c

where Mcms — M¢ is the mass of moist sediment. Since the mass of moist specimen = My, + M,
the moisture content calculated per Equation (3) can range only from 0 — 100%.

Organic Content

Organic content was determined in accordance with ASTM D-2974 in the raw subarea
samples only. To make these measurements, each oven-dried sample from moisture content
determination was placed in a muffle furnace set at 440 °C for at least one hour. (This is
consistent with ASTM D-2974 in that samples are first oven-dried to obtain the dried sample
mass.) The pan was then placed in a dessicator to reach room temperature, after which it was
reweighed to give the mass of container + ignited residue M. The organic content (%) was
then calculated as follows:
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OrganicContent(%) = %XIOO% Equation (4)

S

where: Masn = Mass of ash residue = My — M¢

Ms was defined previously.

The organic content as calculated by Equation (4) provides the percent of organic material with
respect to the total sediment dry weight (i.e., the percent of oven-dried sediment that is organic in
nature based on ignition at 440 °C).

Soil pH

The pH of treated sediment samples during Rounds 2 and 3 of testing was performed in
accordance with ASTM D-4972-01, with slight modification as described below. Two separate
pH readings were performed for each sediment sample analyzed during Round 2 sampling:

e One using distilled water; and
e One using 0.01 M calcium chloride (CaCl,)

Distilled Water Preparation: Oven-dried sediment was sieved through a No. 10 (2 mm) sieve.
Approximately 10 grams of sieved dry sediment was placed in a 100 mL Pyrex beaker. 50 mL
of distilled water was added to the beaker. The contents in the beaker was mixed thoroughly
using a stainless steel spatula and allowed to stand for one hour. The pH of the mixture was then
measured using an Orion 720A multi-meter fitted with a pH electrode. The results were recorded
in the lab book and transferred to tables for review.

It should be noted that this methodology represents a departure from the ASTM-prescribed
procedure, which calls for addition of 10 mL of water to the 10g of soil. This was necessary
since addition of 10 mL resulted in a clump of moist sediment. The addition of 50 ml of distilled
water provided an aqueous slurry in which pH could be measured using a pH electrode.

CaCl, Preparation: The method described for measuring sediment pH using distilled water was
followed, except that 0.01 M CaCl, solution was used in place of distilled water. The 0.01 M
CaCl, solution was prepared by diluting 1.109 g of CaCl, (0.01 mol) per liter of distilled water.

The pH meter / electrode were calibrated before commencing pH readings and periodically
during pH readings. Standard pH 4, 7, and 10 buffer solutions were used. Two-point (pH 4 and
7 buffers) or three-point (pH 4, 7, and 10) calibrations were performed depending on the pH
range of the sediment pH values.

Observations

Observations provided a qualitative check on the quantitative results obtained during testing.
Observations were made on the visual appearance of treated versus untreated sediment; the
relative effort required to apply the solidification agents at the prescribed doses; the presence of
free water; the nature of solidified sediment over time (especially for cement-treated specimens);
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and other observations specific to each application. All observations were recorded during each
phase of testing and documented to help determine the most promising treatments or eliminate
certain treatment based on unacceptable qualitative characteristics (e.g., odor, difficulty of
application; presence of free water over time). Observations are included in reported results
summaries presented in this report.

3.3.2 Analyses Performed by Independent Certified Analytical Laboratories

Total Mercury and Total Lead

Total mercury and total lead was analyzed on the raw discrete subarea samples. Total
mercury and total lead was analyzed by Lancastar Laboratories, Lancaster, PA in accordance
with EPA 245.1 and EPA 200.7 / 200.8.

Toxicity Characteristic Leaching Procedure (TCLP)

TCLP testing was also performed by Lancastar Labs. The TCLP was performed in
accordance with EPA 1310 (leaching procedure) / 6010B (metals analysis). The TCLP analyses
included analysis for “RCRA 8 Plus” metals including arsenic (As), barium (Ba), cadmium (Cd),
chromium (Cr), copper (Cu), lead (Pb), mercury (Hg), selenium (Se), silver (Ag), and Zinc (Zn).
TCLP testing and analysis was performed on tested samples from Rounds 2 and 3.

Grain Size Distribution with Hydrometer Analysis

Grain size distribution including hydrometer analysis was performed by JLT Laboratories,
Canonsburg, PA. The grain size / hydrometer analyses were performed in accordance with
ASTM D-422 on raw discrete subarea samples only.

4.0 RESULTS AND FINDINGS
4.1 Initial Characterization

The results from analyses on consolidated as-received subarea samples are presented in
Table 1. The average and standard deviation within each area was calculated to illustrate the
relative values for the various parameters between areas as well as the variation within each area.

4.2  Round 1 Test Results: Cup Testing of Composited Area Samples

Table 2 presents a summary of results obtained during cup testing of sediment samples.
The results from Area Z only are presented to illustrate the factors that went into deciding how to
proceed in Round 2. Table 2 presents objective measurements (e.g., paint filter test results,
strength index) as well as descriptive observations that assisted in the selection or rejection of the
various treatments for Round 2.

4.3 Round 2 Solidification Testing: Expanded Testing of Composited Area Samples
4.3.1 Dosing
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Based on results from Round 1 — Cup Testing and subsequent discussions with the project
team, the following agents were tested at the doses indicated:

Dose
Solidification Treatment (% wiw)®
Areas X, Y,and Z Area P
RTS-1 Polymer Blend 1.0 and 2.0% 1.0 and 1.5%
ZappaTec Low End Polymer 1.0 and 1.5% 0.75 and 1.0%
Ordinary Portland Cement 10 and 20% 5.0 and 10%
i +
g;ilgzgnf;mand Cement + ZappaTec LOW | /6 95 and 10/0.5% 5.0/0.25 and 5.0/0.5%
Ordinary Portland cement + ferrous chloride
(FeCl,) + sodium sulfide (Na,S)® Note (2) Note (2)
Ordinary Portland cement + Alum 15/2.0% 7.5/1.0%
Ground Corn Cobs 10 and 20% 10 and 15%
Ground Corn Cobs + Alum 15/2.0% 7.5/1.0%

(1) Percentage by weight, wet sediment basis.

(2) FeCl, and Na,S were added to promote formation of ferrous sulfide (FeS) to promote binding of mercury. Cement
was dosed at 10% and 20% (Areas X, Y, and Z) and 5.0% and 10% (Area P). FeCl, and Na2g were dosed to target
1.5 mol FeS per mol mercury based on chemical reaction Na,S + FeCl, — FeS + 2 NaCl. Actual chemicals used were
Na,S-xH,0 (~38% water) and FeCl,-4H,0; dosing accounted for mass of hydration; anhydrous versions would be
prohibitively expensive.

4.3.2 Results

Round 2 solidification testing results are presented in Tables 3 through 6, respectively.
Each table is divided into two sections: (1) general test results; and (2) TCLP concentrations for
the RCRA 8 Plus metals. Each table presents the results of the various solidification agents or
combination of agents in alphabetical order. The general test results include primarily
measurements performed by Parsons including paint filter test; strength index; moisture content;
soil pH; density; along with detailed observations. The TCLP results for mercury and lead are
also presented. The TCLP concentrations portion of each table presents the reported
concentrations for each of the RCRA 8 Plus metals for each treatment, and also presented the
corresponding EPA hazardous waste standard for characteristic toxicity for each of the metals
analyzed.

The following sections present a discussion of the test results, and the potential implications
for full-scale handling.

4.3.2.1 Area X Results and Observations
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The homogenized, completely mixed Area X composite sample was soupy in nature with
very little apparent sand or gravel fraction. It was thicker and appeared less watery than the Area
Y and Z composites.

RTS-1 Polymer

RTS-1 polymer is a proprietary blend of polymer and clay. RTS-1 polymer tested at 1% and
2% doses resulted in immediate passage of PFT, indicating that this solidification process would
allow for immediate transport to a landfill. However, the low strength index and springy,
elastic/rubbery nature of the treated sediment could result in adverse structural conditions at a
landfill. The pH of the mixed agent and sediment was near neutral. The treated sediment was
under the RCRA thresholds for characteristic toxicity, although TCLP lead concentrations were
greater than 1 mg/L compared with < 0.01 mg/L for the most effective Area X treatments with
regard to this parameter.

Zappa Tec Low-End Polymer:

Zappa Tec polymer tested at 1% and 1.5% applied doses resulted in immediate passage of
the PFT. However, the strength index was only slightly higher than the RTS-1 treated sediment,
and was bouncy/rubbery in nature. The pH of the mixed agent and sediment was near neutral.
All TCLP results were acceptable, although the TCLP lead concentration was > 1 mg/L.

Ordinary Portland Cement

Except for pH, all parameters for cement were generally favorable including mercury and
lead encapsulation. Ordinary Portland cement (“cement” in Table 2) passed the PFT at the one
day point, it did not pass PFT at time zero at both 10% and 20%. The 10% application suffered
from low strength index even after three days curing; conversely, the 20% application was
among the highest of all Area X treatments.  Another potential concern is that the pH is
increased, reflecting lime as a key ingredient in Portland cement. Although the cement-treated
pH of 10.5 did not contravene the characteristically hazardous threshold for corrosivity, a pH at
this level could exceed limits imposed at the landfill for acceptance of the material.

Cement and Zappa Tec Low-End Polymer:

The combination of cement and Zappa Tec Low-End polymer was effective in binding the
target metals as indicated in the TCLP results. Otherwise, this treatment led to mostly
unfavorable results including low strength index (even with the presence of 10% cement); high
pH; failure of PFT at time zero; high moisture content; and an overall sticky, spongy nature that
was difficult to work with.

Portland Cement with FeCl, and Na2g

Application of 10% cement combined with FeCl, and Na,S (to form FeS) was of limited
effectiveness, particularly with respect to strength index. On the other hand, application of 20%
cement combined with FeCl, and Na,S provided favorable results for all parameters except pH
and provided for an improvement in strength index and unit weight (density) over the 20%
cement applied by itself. This treatment also provided some marginal improvement in TCLP
metal concentrations, although 20% cement alone resulted in acceptable TCLP concentrations.
The 20% cement + FeCl, + Na,S treatment did not pass the PFT at time zero, thereby subjecting
treated sediment to the same transport limits and staging requirements as for 20% cement applied
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alone. The mixture passed the PFT at the one day point, and the strength index was among the
strongest of any treatment during Round 2 testing.

Portland Cement with Alum

The 15% cement/2% alum mix resulted in the 2™ highest strength index measured during
Round 2 testing while also providing for some attenuation of pH versus cement applied by itself.
Additionally, this treatment passed the PFT at time zero. The TCLP results were also among the
best observed for binding lead and mercury. Based on these results, it appears this provided the
best performance of all treatments tested for Area X composite sediment during Round 2.
Further testing would allow for optimization of dosage while maintaining acceptable strength
and TCLP results and improving pH.

Ground Corn Cobs

Applied at 10%, corn cobs passed PFT and provided for acceptable results for TCLP;
however, this treatment resulted in a strength index of zero. The 20% application lowered the
moisture content, increased the strength index, and generally provided for improved binding of
the RCRA 8 Plus metals. Based solely on solidification and binding performance, corn cobs
would be an attractive option to consider. However, a major drawback to using corn cobs was an
observed expansion of treated sediment volume by approximately 20%, accompanied by a putrid
odor. The observed expansion appeared to be greater than what would be expected solely from
the corn cobs taking on water. It is hypothesized the expansion and accompanying putrescence
was caused by a biochemical reaction. The formation of gas, depression of pH, and putrescence
(due to possible formation of volatile fatty acids such as acetic, propionic, and butyric acids)
would be consistent with an anaerobic biochemical reaction, which might be expected given that
oxygen within the sediment may be limited. If this were the case, then it would pose serious
safety risks since methane (CH4) and possibly hydrogen sulfide (H,S) would also form, possibly
explaining at least in part the observed expansion.

The resulting treated sediment resembled dark topsoil in appearance and texture with no
odor. However, due to potential safety and aesthetic concerns for workers and the local
community, ground corn cobs were not considered for further testing.

Ground Corn Cobs with Alum

The combination of ground corn cobs with alum resulted in negligible improvements over
ground corn cobs alone, and resulted in low pH values. Due to concerns with the causes of
sediment expansion described above, treatment using ground corn cobs with alum was not
considered further.

4.3.2.2 Subarea Y Results and Observations

The homogenized Area Y composite sample was soupy with little apparent sand or gravel
and some vegetative debris. It was noticeably thinner and more watery than the X and P
composite samples.

Treated Sediment

Similar results obtained during application of the various agents or combinations of agents
to Area X composite sample specimens were also seen for the corresponding applications to
Area Y specimens, including:
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e RTS-1 Polymer: Immediate passage of PFT; very low strength index; springy/bouncy
nature; and neutral pH. All TCLP concentrations were acceptable, although the TCLP
lead concentration for the 2% application was > 2 mg/L (versus the EPA standard of
5.0 mg/L and over two orders of magnitude greater than the most effective Area Y
treatments for this parameter).

e ZappaTec Low End Polymer: Immediate passage of PFT; low strength index (though
higher than RTS-1 polymer at similar doses); neutral pH; and acceptable TCLP
concentrations, although the TCLP lead concentrations at greater than 1 mg/L were
among the highest of all Round 2 treatments for Area Y.

e Ordinary Portland Cement: Vastly improved strength index at 20% versus 10%
application, with superior strength index after curing compared to other treatments; non-
passage of PFT at time zero but passage after one day; acceptable TCLP results; and
elevated pH which, though not characteristically hazardous, could potentially limit
acceptance at a landfill.

e Cement and Zappa Tec Polymer: Decent strength index — much higher than
corresponding treatment for Area X, although not as high as 20% cement alone; high pH;
moderate moisture content; effective binding of metals as evidenced by TCLP
concentrations; and sticky, spongy nature that was difficult to work.

e (Cement with Ferric Chloride and Sodium Sulfide

0 10% cement + FeCl, + Na,S: Limited effectiveness particularly with respect to
strength index.

0 20% cement + FeCl, + Na,S: Generally favorable results for all parameters except
pH, although the strength index (250 psf) was only about half of that for 20% cement
applied by itself, rather than the improved strength index that had been seen when
applying this treatment versus 20% cement alone to Area X sediment. Acceptable
TCLP results were obtained; however, there was a decline in TCLP performance
versus 20% cement by itself rather than the slight improvement that had been seen
with Area X sediment. As with Area X (and both Area X and Y with 20% cement
alone), this treatment did not pass the PFT at time zero but passed at the one day
point.

e Cement with Alum: Provided for 2™ highest strength index in Round 2 for Area Y, with
a strength index similar to that provided by 20% cement; among the lowest TCLP
concentrations for lead and mercury; and apparent passage of PFT at time zero (based on
visual appearance; not confirmed).

e Ground Corn Cobs: Similar results at the 10% ap(Plication. Due to difficulty working
20% ground corn cobs into Area X sediment, the 2" dose applied to Area Y was reduced
to 15%. At this lower dose, strength index was still low but slightly improved over 10%
dose (31 psf). The pH was relatively low (5.60). The 15% application passed PFT at
time zero and provided for acceptable TCLP results. Due to sediment expansion and
accompanying odors then, for the reasons described for Area X, ground corn cobs were
not considered for additional testing.
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Ground Corn Cobs with Alum: No substantial difference in solidification performance
over ground cobs alone; lower pH to 4.25; similar safety and aesthetic concerns as
ground corn cobs alone; not considered for Round 3 testing.

4.3.2.3 Area Z Results and Observations

The homogenized Area Z composite sample was similar in consistency and other physical
parameters to the Y subarea sample. Mercury and lead concentrations were distinctly lower as
presented in Table 1, above.

Treated Sediment

Treated Area Z composite sample specimens generally behaved similarly to the
corresponding treated Area Y specimens. The similarities along with observed variations are
described as follows:

RTS Polymer: Low strength index; higher moisture contents than other treatments
(except similar to ZappaTec Low End polymer); acceptable TLCP concentrations,
although least effective for binding of lead and mercury of the Round 2 Area Z treated
samples; near neutral pH. The sample passed PFT within the time that would be
expected for full-scale treatment before treated sediment was loaded for transport.

ZappaTec Low End Polymer: Low strength index similar to that for RTS-1 polymer;
relatively high moisture content similar to RTS-1 polymer and higher than other
treatment; passage of PFT; acceptable TCLP results; little change in pH.

Ordinary Portland cement: Vastly improved strength index at 20% versus 10%
application, with superior strength index after curing compared to other treatments; non-
passage of PFT at time zero but passage after one day; acceptable TCLP results; and
elevated pH which, though not characteristically hazardous, could potentially limit
acceptance at a landfill.

Cement and Zappa Tec Polymer: Decent strength index similar to corresponding
treatment for Area Y and much higher than corresponding treatment for Area X, although
not as high as 20% cement alone; high pH; moderate moisture content similar to
corresponding treatment of Area Y sediment but improved compared to polymer alone as
also seen for Area Y; acceptable TCLP results; somewhat spongy and pasty.

Cement with FeCl, and Na,S: Limited effectiveness at 10% cement particularly with
respect to strength index; 20% cement provided favorable results for all parameters
except pH and provided for comparable strength index and unit weight to 20% cement
applied by itself and among the highest of all Area Z treatments; comparable to improved
(especially for lead) TCLP metal concentrations to 20% cement applied alone.

Cement with Alum: 15% cement + 2% alum improved strength index over 20% cement
alone; high pH; acceptable TCLP results among the best observed for lead and mercury;
apparent passage of PFT at time zero (based on visual appearance), unlike cement applied
alone.

Ground Corn Cobs: Generally similar results to those obtained during testing of Area Y
at both 10% and 15% applications; similar adverse effects regarding sediment expansion
and odor which, for reasons described previously, resulted in decision not to retain
ground corn cobs for Round 3 testing.
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e Ground Corn Cobs with Alum: No substantial difference in solidification performance
over ground cobs alone; lowered pH to around 4.0; similar safety and aesthetic concerns
as ground corn cobs alone; not considered for Round 3 testing.

4.3.2.4 Area P Results and Observations

The Area P composite sample had a slightly lower moisture content than the Area X, Y, and
Z composite samples but a much “thicker” appearance that was more difficult to homogenize. It
also had an average organic content approximately twice that of the Area X, Y, and Z composite
samples. Cup testing demonstrated that doses approximately half that required for the Area X,
Y, and Z samples would be required to obtain the same over solidification results (particularly
with respect to PFT passage and strength index), with the exception that polymer would cover a
range approximately 75% of that tested for the X, Y, and Z samples.

Generally similar observations were made for the treated Area P samples as for the
corresponding treated X, Y, and Z composite samples, although some improvements were
observed with polymer performance particularly with respect to strength index. The following is
a synopsis of observations:

e RTS Polymer: Passed PFT at time zero; near neutral pH; acceptable TCLP results,
although lead was among highest for all Area P treatment; much improved strength index
at 1.5% application compared to 2% applied to Area X, Y, and Z, with a resulting soil-
like consistency.

e ZappaTec Low End Polymer: Passed PFT at time zero; near neutral pH; acceptable
TCLPs, although TCLP lead was among highest of treated Area P samples; much
improved strength index at 0.75% and 1% applied doses compared to 1% and 1.5%
treatments of Area X, Y, and Z samples, with a less elastic, more soil-like consistency.

e Ordinary Portland Cement: The 10% application performed similarly with regard to
strength index as the 10% doses applied to Area X, Y, and Z samples, despite the
apparently thicker nature of the raw sample. The pH was < 10 and a full unit lower than
the X, Y, and Z 10% cement treatments; neither 5% not 10% passed PFT at time zero but
did pass at the one day point. TCLP results were favorable.

e Cement and Zappa Tec Low End Polymer: The 5% cement + 0.5% polymer treatment
resulted in a strength index of 144 psf, among the highest for the Area P treatments and
comparable to corresponding 10% cement + Zappa Tec polymer for the Area X and Y
samples. TCLP results were acceptable, with TCLP mercury and lead relatively low
compared to other treatments. Furthermore, the consistency of the treated sediment was
very favorable especially compared to sediment treated with cement alone. The pH of
the 5% cement + 0.5% polymer treatment exceeded pH 10, a potential drawback. The
mixture did not pass PFT at time zero but passed within one day of curing.

e Portland Cement with FeCl, and Na,S: Cement applied at 5% with FeCl, and Na,S had
similar performance to 10% cement applied alone with respect to strength index, PFT,
and pH. TCLP performance was better for mercury but resulted in the highest TCLP lead
concentration for all Area P treatment, though all TCLP results were well within EPA
limits for characteristic toxicity.
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e Portland Cement with Alum: The application of this combination of agents at 7.5%
cement + 1% alum resulted in a three-fold improvement in strength index over the 10%
cement applied alone, and two-fold over 5% cement + 0.5% polymer. Another advantage
was that this mixture passed the PFT at time zero, unlike most other cement treatments
tested across the different composite samples. TCLP results were acceptable, with
comparable mercury TCLP concentration but a higher TCLP lead concentration (though
on par with several other treatments). The resulting pH was around 10.

e Ground corn cobs: Ground corn cobs applied at 10% and 15% resulted in immediate
passage of PFT and a strength index approaching 100 psf. The ground corn cobs also
provided for effective binding of both mercury and lead, along with acceptable TCLP
results across all measured metals. As with the other composite samples, however,
application of ground corn cobs to Area P sediment resulted in sediment expansion and
purification and so was not considered for further testing.

e Ground corn cobs with Alum: Resulted in passage of PFT, a fair strength index, and
acceptable TCLP results but a pH of less than 5. Further testing was not considered
solely on the basis of potential concerns over apparently biochemical reactivity that was
observed for ground corn cobs applied alone.

e Photographs from Round 2 Testing (taken at time of application of solidification agent(s)
may be found in Attachments 1 through 4.

4.3.2.5 Summary of Advantages and Disadvantages

The various agents or combinations of agents showed generally similar advantages and
disadvantages across all composite areas tested. @A summary of the advantages and
disadvantages are provided in Table 7. Table 7 considers only factors determined during testing
and does not take into consideration other engineering considerations (e.g., facilities or
equipment required to perform the various applications at full scale; relative added costs for
materials; relative added costs for shipping additional weight owing to the various treatments).
The table includes criteria that are intended to highlight the relative differences between the
various treatments or, in the case of PFT, an absolute criterion of passage or failure as an
advantage or disadvantage, respectively.

4.4  Round 3 Testing: Individual Subarea Samples
4.4.1 Test Samples and Conditions

Round 3 of testing was performed on individual subarea samples (versus composited area
samples) using the solidification agents or combinations of agents deemed most effective in
Round 2. Although chemical properties of each individual subarea sample within a given area
varied widely, the physical attributes were relatively. Therefore, the focus on testing was on the
individual subarea sample within each area that exhibited the highest concentrations of total
mercury and total lead to provide for conservative TCLP results while obtaining representative
results for the other tested parameters. These samples included the following:

e X-1
e Y-2
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e Z-1
e P-1

Based on project team discussions, the following treatments were tested for Round 3:

e 10% (w/w) Ordinary Portland cement
e 20% (w/w) Ordinary Portland Cement
e 1.0% (W/w)

The following analyses were performed:
e Paint filter test (0, 1, and 3 day time points)
e Strength index (0, 1, and 3 day time points)
- pH
e Moisture content
e Unit weight
e Strength Index
e TCLP — Metals
e Visual observations

442 Results

The results and observations from Round 3 are summarized as follows:
e Day0: Table 8
e Day l: Table9
e Day 3: Table 10

The Day 0 and Day 1 results are intended to illustrate the time required to attain strength and
passage of PFT for the cement-based treatments. The Day 3 results include the comprehensive
set of analyses summarized above.

The following generalities are made based on the results presented in these tables:

4.4.2.1 ZappaTec Polymer

The ZappaTec treated samples demonstrated the same advantages and disadvantages as seen
during Round 2 testing, including immediate solidification; near-neutral pH; low strength index;
and acceptable TCLP results, although the TCLP mercury and lead concentrations for each
subarea sample were consistently higher than the corresponding cement treatments for the same
subarea samples, generally an order of magnitude higher with TCLP lead concentration
exceeding 2 mg/L versus the EPA standard of 5 mg/L.
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4.4.2.2 Cement: Lower Dose

10% (X-1, Y-2, Z-1): The 10% cement treatments for X-1, Y-2, and Z-1 all failed PFT at
time zero but passed after one day, similarly to Round 2 results. Another disadvantage was that
pH approached or even exceeded pH 11. Strength indices were 63 psf or less, versus several
hundred psf for 20% cement applications. Moisture contents were better than the polymer
applications but higher than the 20% cement treatments. TCLP was not measured for the 10%
cement treatments based on project team directives.

5% (P-1): The 5% cement treatment for P-1 passed PFT at time zero but exhibited an
elevated pH above 10.3, although this was nearly a full pH unit below the 10% cement
treatments of X-1, Y-2, and Z-1. The strength index was higher than those obtained at 10%
cement dose for the X-1, Y-2, and Z-1 samples, but still only a fraction of that achieved at 10%
dose for P-1. Moisture content was between those for polymer and the 10% dose for P-1.

4.4.2.3 Cement: Higher Dose

20% (X-1, Y-2, Z-1): The 20% cement treatments for X-1, Y-2, and Z-1 also failed PFT at
time zero but passed after one day, and pH approached 11.5. Strength indices were at three days
ranged from 340 — 560 psf, approximately an order of magnitude higher than the 10% cement
treatments for the same subarea samples. Moisture contents were the lowest of the treatments
tested. TCLP mercury concentrations were all < 0.000069 mg/L, with TCLP lead concentrations
approximately one-half to one-tenth the corresponding polymer treatments.

10% (P-1): The 10% cement treatment for P-1 passed PFT at time zero but exhibited an
elevated pH above 1. The strength index approached 300 psf. Moisture content was the lowest
of the three treatments for P-1. TCLP mercury and lead concentrations approximately one-third
those from the polymer-treated P-1 sample.

4.4.3 Cement Setup Time Study

The cement applications generally did not pass the paint filter test at the time of application,
but did pass at the one day point. It was therefore of interest to determine at which point
following application that these applications would be expected to pass PFT. Therefore the
cement applications performed in Round 3 testing were repeated for each of the subarea samples
(X-1,Y-2, Z-1, P-1). Additionally, a third cement application involving 10% cement + 2% alum
(X-1, Y-2, Z-1) or 5% cement + 1% alum (P-1) was tested. The following were measured at
time of application (0 hours) and at approximately 2-3 hour and 6-7 hour time points:

e Paint filter test
e Strength index

The results of this study are presented in Table 11. The study results are summarized as follows:
e Cement Only

0 The 10% and 20% applications to sample X-1 passed the PFT within the
timeframe of the test, with the 10% application passing within approximately 2 "2
hours and the 20% application passing in less than 7 hours. However, there was
no measurable strength within the test timeframe.
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0 The 10% and 20% applications to samples Y-2 and Z-1 did not pass the PFT
within the approximately 7 hour timeframe of the test.

0 The 5% and 10% applications to sample P-1 immediately passed the PFT, with
measurable strength of 50 — 100 psf within six hours.

Cement with Alum

0 The X-1 treated sample passed the PFT at time of application, versus 2.6 hours for
the corresponding treatment without alum and nearly 7 hours for the 20% cement
test. The alum also led to a measurable strength index of almost 50 psf within the
timeframe of the test.

0 The Y-2 treated sample passed PFT within 2.2 hours, versus not passing within
almost 7 hours without alum (both 10% and 20%). However, there was still no
measurable strength within the test timeframe.

The Z-1 sample did not pass the PFT within the timeframe of the test.

Alum applied to the Area P sample resulted in a more rapid attainment of strength
(63 psf by approximately 2.5 hours, versus 19 psf for the corresponding cement
application without alum). However, by approximately 6 hours this gap largely
closed.

Based on these results, cement applied alone to Area X sediment may results in passage of
PFT the same day it is applied, but may require overnight curing for Area Y and Z sediment.
Alum provided for more rapid passage of PFT for Area X and Y, although this was not
demonstrated for Area Z within the timeframe of the test. Area P would be expected to pass PFT
immediately upon application of cement with or without alum.

5.0 CONCLUSIONS

The following conclusions were drawn from the testing and analysis of the composite and
focused subarea samples during:

Homogenized Area X, Y, and Z sediment had a soupy consistency, with the Y and Z
samples being somewhat thinner in texture. Area P samples were considerably
thicker. All samples were comprised predominantly of fines which precluded grain
size analysis; furthermore, the organic content precluded accurate hydrometer
analysis. Total mercury and total lead concentrations up to 350 mg/kg and over
1000 mg/kg, respectively, were measured in discrete subarea samples.

All treatments resulted in TCLP concentrations of target metals (including mercury
and lead) that were below the respective EPA hazardous classification criteria for the
metals. TCLP metals concentrations varied between treatments, sometimes by orders
of magnitude.

Cement solidification at 20% (w/w) addition resulted in high strength index and low
TCLP mercury and lead concentrations, but led to potentially unacceptable soil pH
and also did not pass PFT at the time of application
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0 Adding alum resulted in immediate passage of PFT and provided some
attenuation of pH, while retaining high strength index. The aluminum sulfate
is a coagulant that reacts with free metals to form precipitants. It is also an
acidic salt that may help to reduce pH when mixed together with cement.

0 Adding FeCl, and Na,S did not confer any significant advantage over cement
alone

e Ground corn cob solidification at 15-20% (w/w) addition resulted in immediate
passage of PFT and low TCLP mercury concentrations, but had low strength index
and density; additionally, solidification using ground corn cobs was accompanied by
sediment expansion accompanied by a putrid odor, suggesting an adverse
biochemical reaction that would potentially expose workers and the community to
safety and aesthetic concerns.

e Polymer solidification using either ZappaTec Low End or Real-Time Solidification
(RTS) proprietary polymer products added at 1-2% (w/w) resulted in immediate
passage of PFT and circum-neutral pH, but had low strength index, relatively high
(although still acceptable) TCLP lead concentrations, and high moisture content.
Furthermore, the long-term integrity of solidified sediment was questionable (i.e.,
water released over time).

e Cement combined with ZappaTec Low End Polymer applied at 10%/0.5% (w/w) to
Area X, Y, and Z sediment resulted in excellent TCLP lead concentrations, but
retained several disadvantages that characterized each agent separately. Conversely,
applied at 5%/0.5% (w/w) to Area P, this combination of agents provided for decent
strength index and relatively low TCLP mercury and lead concentrations, with lower
moisture content and better consistency than Area P sediment treated with cement
alone.

Overall, the most favorable results for Area X, Y, and Z sediment were obtained using
cement combined with alum. Additional testing would allow for optimization of the cement and
alum doses that may allow for reduced cement doses, a particularly important consideration due
to the added transport costs for the weight of cement added to the sediment.

The most favorable results for Area P were obtained using cement combined with ZappaTec
Low End polymer. The combination of these two agents provided for very effective treatment as
measured by physical attributes and TCLP metals concentrations.
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Table 1. Initial Characterization Results

Water Moistur rgani Total Percen
Area Subarea Con?gﬁlt(l) Cocrjltsgzt(% C%ngiznt%) Vel RS Lg;?j RetZirfgdton
(%) (%) (%) (mg/kg) (mg/kg) No. 200 Sieve®

X-1 230 70 11 268 1070 30
X-2 360 78 12 110 577 59
X X-3 230 70 8 17.6 165 56
X-4 335 77 11 712 478 18

Area X Average® 289+ 69 74£4.5 10+£1.8 117 + 108 573 +375 41+20
Y-1 280 74 11 341 587 35
Y-2 250 72 11 327 1060 47
Y Y-3 375 79 11 149 557 47
Y-4 315 76 11 109 361 29

Area Y Average® 305 + 54 75432 11+0.3 232+ 120 641 + 297 40+9.0
Z-1 375 79 11 124 363 6
Z-2 325 76 12 41.6 251 44
z Z-3 260 72 10 26.4 216 45
Z-4 285 74 10 38.1 211 58

Area Z Average" 311+50 75£2.9 11£0.9 58 £45 260+ 71 38 +£22
P-1 300 75 25 163 799 63
P-2 405 80 33 101 395 55
P P-3 270 73 23 117 124 88
P-4 165 62 12 307 474 85

Area P Average"® 285+99 73+£7.4 23£8.7 172 + 94 448 £278 73+16
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Table 1. Initial Characterization Results (Continued)

W : :
Area Subarea Con::?l:(l) ('\:/écr):tsgﬁ{(% C%:ﬂzmg) LOEL MEransy [g;iil ReF;:{rfggton
(%) (%) (%) (mg/kg) (mg/kg) No. 200 Sieve®
A A-1 230 70 8 9.77 207 6
B B-1 325 76 2 8.82 7 65

) Water content = Mass of water in wet sediment divided by mass of dry solids, expressed as a percent.

@ Moisture content = Mass of water in wet sediment divided by total mass (wet + dry) of wet sediment, expressed as a percent.

@ Organic content = Percent of dry solids that are organic in nature based on ignition at 440 °C.

@ Results shown describe material other than organics retained on No. 200 sieve. Organic content precluded hydrometer analysis and precluded grain size test due
to material clogging sieves.

® Average + Standard Deviation calculated from subarea values to indicate relative values between areas and variation within areas.
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Table 2. Round 1: Cup Testing Results

. Recommended
Applied Dose . Strength
Agent Observations for Further
(wiw) Index (psf) T
0.5% Stiffens w/in 2 minutes; crumbly; elastic/rubbery; formed gelatinous particles. 0.0
ZappaTec 1.0% Similar observations as 0.5% 15.6 NO
Premium Polymer 20 Stiffens w/in 0.5 minutes; stiffer than 1%; crumbly; somewhat elastic; 313
° gelatinous particles. '
0.5% Stiffens within 1 min; somewhat rubbery/elastic; somewhat moist; no free 0
o water; hydrated gelatinous particles. 1-day: Pasty and moist
Stiffens quickly; stiffer than 0.5%; somewhat rubbery, but more crumbly than
ZappaTec 1.0% 0.5%; no free water; less moist than 0.5%; hydrated gelatinous particles. 1- 31.3 VES
Low End Polymer day: Moist; semi-pasty; crumbly after mixing
Stiffens almost immediately; stiffer than 1%; somewhat rubbery; more
1.5% crumbly than 0.5%; no free water; less moist than 1%; hydrated gelatinous 46.9
particles. 1 day: Moist; semi-crumbly upon remixing.
Stiffens in 0.5-1 minute; no free water at time of preparation; not as stiff, and
0.5% more moist than 1%. At 5 hours: Some free water; somewhat pasty; no 0
RTSSJ Poléme; l?lend improvement in strength. YES
ow Grade
1.0% Stiffens almost immediately; somewhat moist; no noticeable temp increase 0
e (by feel); rubbery; very little structural strength.
RTS-3 Polymer Blend 0.5% Stiffens somewhat, but marginal; more pasty and more moist than 1%. 0 NO
(Mid Grade) 1.0% Stiffens quickly; no free water; rubbery; very little structural strength. 0
RTS-5 Polymer Blend 0.5% Slop at 5 minutes; not binding free water. At 4.25 hours: No improvement. 0 NO
(High Grade) 1.0% Stiffens in 0.5-1 minute; slightly wet compared to RTS-1; no free water. 0
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Table 2. Round 1: Cup Testing Results (Continued)

: Recommended
Applied Dose . Strength
Agent T Observations s for Further
P Testing
General No noticeable heat generation; cement mixed easily with sediment; mixture
Observations | has uniform appearance; mixed sediment stiffens as % cement increases.
5oy 1 day: Moist, but no free liquid; stiff. 31.3
’ 3 day: Water squeezed when measuring S.1. 93.8
Ordinary Type I 0% 1day: A little free liquid; stiff. 156
Portl t YES
© ezr(;i(é;men ’ 3 day: Water squeezed when measuring S.1I. 344
150, 1 day: A little free liquid,; stiff. 313
’ 3 day: Water squeezed when measuring S.1I. > 563
1 day: Moist; stiff/hard 438
20% .
3 day: Water squeezed when measuring S.1I. > 563
General NOTE: Mixed cement in first; did not react as quickly as polymer alone; did
. not see hydration (globules); stiffer than cement alone; higher polymer doses: --
Observations .
Lost strength over time.
1 day: A little free liquid; stiff (firm underneath) 188
10/0.25%
3day: (Measured SI) 406
OPC + ZappaTec 1day: A little free liquid; softer than 10/0.25% 188 NO
Premium Polymer 5/0.50%
3 day: (Measured SI) 93.8
1 day: A little free liquid; stiff 313
10/0.50%
3 day: (Measured SI) 438
1 day: Lumpier; stiff; moister 188
5/1.0% —
3 day: Free liquid; pasty 0
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Table 2. Round 1: Cup Testing Results (Continued)

. Recommended
Applied Dose . Strength
Agent o Observations e e for Further
P Testing
General Temperature increase up to ~ 2.5°C; After 1 day: Higher polymer doses
Observations | —>less strength.

Time of Application: Pasty (though stiffer than baseline); moist; some free

5/0.25% | water.
1 day: Cakey, moist, some free water. 37.5
Time of Application: Pasty (not as much as 5/ 0.25%); moist; no free water

5/0.50% | (barely)
1 day: Cakey, some free water, pasty upon stirring. 0
Time of Application: Stiffens quickly; lumpy; somewhat rubbery; much

1 0/ . V) 1 . = -
OPC + ZappaTec 5/ Lo% ;lgle(:)ro‘zljlar; 5/0.52A), .resembles 1% polymer with no cement; temperature VES
Low End Polymer - after ~ 2 min.

1 day: Pasty; free water. 0
Time of Application: Pasty; somewhat stiffer than 5/0.25%; very moist;

10/0.25% minor free water.
1 day: Cakey; free water. 156
Time of Application: Pasty; moist; no free water; somewhat stiffer than

10/0.50% | 5/0-5%
1 day: Hard; cakey; some water separation 219
Time of Application: Similar to 5/1.0%; temperature = 26.8°C after ~ 3 min. --

10/ 1.0%
1 day: Moist; crumbly; some water release upon mixing. 31.3
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Table 2. Round 1: Cup Testing Results (Continued)

. Recommended
Applied Dose . Strength
Agent Observations for Further
(wiw) Index (psf) S
General Agent has low bulk density; potential concerns with ground corn dust if
Observations | stored.
Ground Corn Cobs 5% Readily worked in; pasty; very moist; borderline free water 0
YES
7.5% Somewhat difficult to work in; pasty; moist; no free water. 0
10% Difficult to work in; somewhat moist after intensive mixing; crumbly; 813
° temperature rise: 0.7°C. '
General No heat generation; mixed easily; uniform appearance; 5% had little change
Observations | in consistency; as % increased, became slightly thicker.
5% - lday 1 day: Soft, free liquid. 0
5% - 3day 3 day: No significant change. 0
o ] .
Fly Ash 10% - 1day 1 day: Soft, free liquid. 0 o
(Baghouse Outlet) 10% - 3day 3 day: No significant change. 0
15% - 1day 1 day: Somewhat stiffer than 10%; free liquid. 0
15% - 3day 3 day: No significant change. 0
20% - 1day 1 day: Stiffer still; a little free liquid. 0
20% - 3day 3 day: No significant change. 0
Parsons
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Table 3. Round 2 Test Results — Area X Composite Sample
S A TCLP TCLP Moisture ; @ :
Sample Solidification S Paint Filter - TCLP Lead o Soil pH Density Strength n
Application Characteristic Mercury Content . Observations and Remarks
ID Agent Test Waste (mg/L) (mg/L) (%) (Std Units) (g/mL) Index (psf)

X-5 Cement 10% Pass No 0.0014 0.177 64% 10.43 1.18 13 Some water separation, pasty (High pH)

X-6 Cement 20% Pass No 0.000064 <0.0069 56% 10.63 112 313 Ip)llii);, crumbly. No free standing water tightly packed after 1st mixing. (High

X-13 Cement, Alum 15%/2% Pass No 0.0006 <0.0069 58% 10.10 1.24 406 No standing water, very dry, very hard and stiff. Hardest sample to date. Once
it is mixed it crumbles into small clumps like dirt. (High pH)

X-11 | Cement, NayS, FeCl, 10% Pass No 0.00061 0.238 65% 10.77 1.19 0.0 Free standing water present, stiff at first, moist when mixed. Large clumps,
semi crumbly, semi moist, sticky. (High pH)

X-12 Cement, Na,S, FeCl, 20% Pass No <0.000056 <0.0069 550, 10.88 128 438 Standing water pr_esent, stiff effort to mix, dry when mixed. Breaks apart into
small clumps. (High pH)

X-7 Cement/ZappaTec 10%/0.25% Pass No 0.0085 0.142 63% 10.40 1.14 50 Cakey, no free standing water. Becomes pasty upon mixing (High pH)

X-8 Cement/ZappaTec 10%/0.5% Pass No 0.0022 0.11 63% 10.67 1.17 13 Some free standing water, cakey. Spongy, pasty upon remixing, some water
pressed out upon remix. (High pH)
Wetter than 1% polymer, almost like a wet soil, pasty, borderline free water.

X-3 Corn Cobs 10% Pass No <0.000056 0.517 69% 5.58 1.13 0.0 No hydrated granules. Holds its shape okay. NOTE: Expanded in TCLP
container - pressed against lid; putrid odor.
Stiffens quickly, not very forgiving for homogenization. Hard to set uniform.

X-4 Corn Cobs 20% Pass No 0.00014 0.352 63% 5.59 0.96 119 Quite dry relatively; clumpy, but no free water. Ground corn visible. NOTE:
Expanded in TCLP container - pressed against lid; putrid odor.

X-14 Corn cobs, Alum 15%/2% Pass No 0.000058 0.743 57% 4.18 1.15 31 Free standing water, sticky, moist, wet, large sticky clumps. Sticks to spoon.
Stiffens but somewhat forgiving. Homogenizes okay, Easy to mix, not as

- - 0, 0,

X-2 RTS-1 Polymer 1.0% Pass No 0.00017 1.23 74% 6.69 1.05 6.3 many hydrated globules. RTS-1 is 50% polymer and 50% clay.

X-10 RTS-1 Polymer 2.0% Pass No 0.00034 129 73% 7.18 1.09 6.3 Clumpy, small clumps, not real moist, springy, bouncy, some hydrated
globules, no free water, soft, moist to touch

X-1 ZappaTec Polymer 1.0% Pass No 0.00045 1.06 74% 6.81 1.02 13 St}ffens quickly but is forgiving. Homogenizes okay but requires 2 or 3
minutes manually. Hydrated globules present.

X-9 ZappaTec Polymer 1.5% Pass No 0.00034 1.13 74% 7.43 1.09 25 Clumpy, not sticky, fluffy, moist, bouncy, hydrated globules, no free water

KEY
Best

Relatively low or high value

Fail Paint Filter or TCLP




Table 3.

Round 2 Test Results — Area X Composite Sample (Continued)

TCLP Concentrations (mg/L)

Sample Solidification ..
ID Agent Application
SILVER ARSENIC BARIUM CADMIUM | CHROMIUM COPPER MERCURY LEAD SELENIUM ZINC
X-5 Cement 10% <0.0023 < 0.0098 0.658 0.0071 0.0152 0.118 0.0014 0.177 0.0114 1.21
X-6 Cement 20% <0.0023 <0.0098 0.295 0.002 0.0557 1.25 6.4E-05 <0.0069 0.0206 <0.0081
X-13 Cement, Alum 15%/2% <0.0023 <0.0098 0.452 <0.002 0.0062 0.218 0.0006 <0.0069 0.0094 0.0511
X-11 Cement, Na,S, FeCl, 10% <0.0023 < 0.0098 0.705 0.0051 0.0148 0.0758 0.00061 0.238 < 0.0089 1.25
X-12 Cement, Na,S, FeCl, 20% <0.0023 < 0.0098 0.315 <0.002 0.0451 0.656 < 0.000056 <0.0069 0.0179 <0.0081
X-7 Cement/ZappaTec 10%/0.25% <0.0023 <0.0098 0.622 0.0072 0.0176 0.202 0.0085 0.142 0.0184 1.3
X-8 Cement/ZappaTec 10%/0.5% <0.0023 <0.0098 0.624 0.0044 0.0153 0.141 0.0022 0.11 0.0098 1.07
X-3 Corn Cobs 10% <0.0023 0.0185 0.237 0.0075 <0.0034 0.543 < 0.000056 0.517 < 0.0089 1.12
X-4 Corn Cobs 20% <0.0023 <0.0098 0.151 0.0061 0.0052 0.482 0.00014 0.352 <0.0089 0.862
X-14 Corn cobs, Alum 15%/2% <0.0023 0.0149 0.127 0.009 0.0103 0.606 5.8E-05 0.743 < 0.0089 1.44
X-2 RTS-1 Polymer 1.0% <0.0023 0.0171 0.254 0.0102 0.0131 0.662 0.00017 1.23 < 0.0089 1.28
X-10 RTS-1 Polymer 2.0% <0.0023 0.0252 0.266 0.0056 0.0625 0.0707 0.00034 1.29 < 0.0089 0.753
X-1 ZappaTec Polymer 1.0% <0.0023 0.0201 0.266 0.0.0074 0.0191 0.538 0.00045 1.06 < 0.0089 1.02
X-9 ZappaTec Polymer 1.5% <0.0023 0.0273 0.278 0.0055 0.0186 0.0989 0.00034 1.13 < 0.0089 0.744
EPA Limits: 5.0 mg/Il 5.0 mg/Il 100 mg/l 1.0 mg/l 5.0 mg/l N/A 0.2 mg/l 5.0 mg/Il 1.0 mg/l N/A
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Table 4. Round 2 Test Results — Area Y Composite Sample
S A TCLP TCLP Moisture ; @ :
L L Soil pH .
Sa:‘rl:l)ple So"i'fg:na}[t'on Application Pal_rll_zSFtller Characteristic Mercury TCirI;]P /t()ead Content® std 8 it I(De/rrﬁg IrS](th;n(gt:f) Observations and Remarks
’ Waste (mg/L) g (%) (Std Units) 9 p
Y-1 Cement 10% Pass No 0.000058 <0.0069 65% 10.33 1.15 106 No free standing water, moist, semi- pasty, cakey. (High pH)
Y-2 Cement 20% Pass No 0.000058 <0.0069 57% 10.85 1.11 531 Dry, very stiff, crumbly upon remix, no free standing water.(High pH)
Y-13 Cement, Alum 15%/2% Pass No <0.000056 <0.0069 59% 10.40 121 450 gﬁggg%ﬁ‘fﬁtﬁ?ﬁfg; élf_‘lr)d and stiff. Once it is mixed it crumbles into small
Y-11 | Cement, NayS, FeCl, 10% Pass No <0.000056 0.753 63% 10.87 118 0.0 Stjii:iinf;‘gif?ﬁfgpﬁ e;ﬁl‘;t’ sticky, moist, wet, Large clumps, semi crumbly,
v-12 Cement, Na,S, FeCl, 20% Pass No 0.00017 0182 57% 11.15 108 250 Very httle standing water present, stiff, effort to mix, dry when mixed. Breaks
apart into small clumps. (High pH)
Y-3 Cement/ZappaTec 10%/0.25% Pass No 0.0025 0.115 64% 10.47 1.16 56 No free standing water. Cakey and somewhat moist. Spongy, crumbly upon
remixing and somewhat pasty. (High pH)
Y-4 Cement/ZappaTec 10%/0.5% Pass No 0.0126 0.143 63% 10.57 1.16 125 No free standing water. Stiff (High pH). NOTE: Expanded in TCLP
container - pressed against lid; putrid odor.
Pasty, cakey, moisture. No free water, soft texture, semi stiff . NOTE:
- 0, o > > > )
Y7 Corn Cobs 10% Pass No 0.000075 0.549 68% 382 1135 0.0 Expanded in TCLP container - pressed against lid; putrid odor.
Y-8 Corn Cobs 15% Pass No 0.00027 0.389 65% 5.60 1.15 31 Clumpy, semi-dry, corn cobs present in mix.
Y-14 Corn cobs, Alum 15%/2% Pass No <0.000056 0.703 64% 425 113 25 g}‘(’)gfe sgzﬂd;‘f‘gsggg‘:’ sticky, moist, wet, large sticky clumps. Sticks to
Y-6 RTS-1 Polymer 1.0% Pass No 0.00048 1.06 73% 7.03 1.08 13 Crumbly but pasty, sticks to spoon. No free water.
Y-10 RTS-1 Polymer 2.0% Pass No 0.0011 204 72% 705 1.09 31 Real Sprlngy, bouncy, semi dr}{, some hydrated globules, less moist. No
standing water, crumbly, not sticky
Y-5 ZappaTec Polymer 1.0% Pass No 0.0016 1.3 73% 7.26 1.03 25 Stiffens quickly, crumbly, spongy, no free water, hydrated globules present.
Y-9 ZappaTec Polymer 1.5% Pass No 0.0036 1.28 72% 7.10 1.11 38 ?ri‘;;lgy i%rt“slﬁzi(;em‘ dry, some hydrated globules, less moist, no free water,
KEY
Best
Relatively low or high value
Fail Paint Filter or TCLP
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Table 4. Round 2 Test Results — Area Y Composite Sample (Continued)

TCLP Concentrations (mg/L)

Sample Solidification ..
ID Agent Application
SILVER ARSENIC BARIUM CADMIUM | CHROMIUM COPPER MERCURY LEAD SELENIUM ZINC
Y-1 Cement 10% <0.0023 <0.0098 0.277 <0.0020 0.0291 0.804 0.000058 < 0.0069 0.0145 <0.0081
Y-2 Cement 20% <0.0023 <0.0098 0.391 <0.0020 0.0464 1.06 0.000058 < 0.0069 0.009 <0.0081
Y-13 Cement, Alum 15%/2% <0.0023 <0.0098 0.318 <0.0020 0.0348 0.229 < 0.000056 < 0.0069 0.0107 <0.0081
Y-11 Cement, Na,S, FeCl, 10% <0.0023 0.0147 0.133 0.0089 0.0089 0.595 < 0.000056 0.753 < 0.0089 1.45
Y-12 Cement, Na,S, FeCl, 20% <0.0023 <0.0098 0.696 0.005 0.0122 0.0661 0.00017 0.182 <0.0089 1.28
Y-3 Cement/ZappaTec 10%/0.25% 0.0023 <0.0098 0.717 0.0048 0.0118 0.144 0.0025 0.115 < 0.0089 1.2
Y-4 Cement/ZappaTec 10%/0.5% <0.0023 <0.0098 0.687 0.0049 0.015 0.178 0.0126 0.143 < 0.0089 1.26
Y-7 Corn Cobs 10% <0.0023 0.0158 0.354 0.0087 0.0123 0.826 0.000075 0.549 <0.0089 1.47
Y-8 Corn Cobs 15% 0.0024 0.0158 0.304 0.0074 0.0064 0.828 0.00027 0.389 < 0.0089 1.26
Y-14 Corn cobs, Alum 15%/2% <0.0023 0.0165 0.115 0.0083 0.0085 0.595 < 0.000056 0.703 <0.0089 1.48
Y-6 RTS-1 Polymer 1.0% <0.0023 0.0321 0.352 0.0051 0.0148 0.316 0.00048 1.06 < 0.0089 0.991
Y-10 RTS-1 Polymer 2.0% <0.0023 0.0413 0.382 0.0052 0.0219 0.14 0.0011 2.04 < 0.0089 0.891
Y-5 ZappaTec Polymer 1.0% <0.0023 0.037 0.383 0.0049 0.0191 0.291 0.0016 1.3 < 0.0089 0.951
Y-9 ZappaTec Polymer 1.5% <0.0023 0.0382 0.346 0.0038 0.0187 0.197 0.0036 1.28 < 0.0089 0.801
EPA Limits: 5.0 mg/l 5.0 mg/l 100 mg/l 1.0 mg/l 5.0 mg/l N/A 0.2 mg/l 5.0 mg/l 1.0 mg/l N/A
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Table 5. Round 2 Test Results — Area Z Composite Sample
e A TCLP TCLP Moisture . @ .
Sa:r;)ple So“i'fgﬁtlon Application Pal_r|1_tesFt|Ier Characteristic Mercury TCer;]P /tgad Content® gg&lg H ¢ I(De/r:s::c;/ |r?:jre§<n(gt2f) Observations and Remarks
g Waste (mg/L) g (%) ( nits) g P
Z-1 Cement 10% Pass No 0.00044 0.073 65% 10.40 1.14 63 zfngiegsé‘;‘)"f;“(ﬂi;aﬁe;’H“)‘OISt’ pasty, spongy. Seems to lose strength when
Z-2 Cement 20% Pass No 0.000056 <0.0069 57% 10.81 1.15 469 Dry, stiff, crumbly, no free standing water. (High pH)
Z-13 Cement, Alum 15%/2% Pass No 0.00014 <0.0069 61% 10.52 125 538 Eﬁi;:iﬁfggte(rﬁ?g{ ;ﬁ)d and stiff. Once it is mixed it crumbles into small
o o No free standing water present, semi dry, not too stiff, easy to mix, semi

Z-11 Cement, Na,S, FeCl, 10% Pass No <0.000056 0.058 66% 10.88 1.20 13 sticky, gets moist when mixed.(High pH)

Z-12 | Cement, NayS, FeCl, 20% Pass No <0.000056 <0.0069 58% 10.99 1.29 406 g&:ﬁfgﬁﬁfﬁfﬁﬁﬁg ?ﬂ%ﬁgﬁ)"ff‘m to mix, dry when mixed,
7-3 Cement/ZappaTec |  10%/0.25% Pass No 0.000065 <0.0069 64% 1037 1.09 156 1‘;f;g;i@‘;‘i‘t“fazgte(rgli\gﬁsga)‘1ry’ cakey. Spongy, crumbly upon remixing
Z-4 Cement/ZappaTec 10%/0.5% Pass No 0.000059 <0.0069 64% 10.27 1.05 131 iﬁif:g;i@‘;‘;“igjiﬁ%ﬁ%ﬁ)dry > cakey. Spongy, crumbly upon remixing

Wet, moist, smooth, creamy, soft texture, not stiff, no standing water.
_ 0, 0 > ) ] ) £ )
Z-7 Corn Cobs 10% Pass No < 0.000056 0.0965 65% 1L 114 0.0 NOTE: Expanded in TCLP container - pressed against lid; putrid odor.
Dry, clumpy, semi-sticky, smooth surface area. Feels like bread dough. No
Z-8 Corn Cobs 15% Pass No <0.000056 0.0917 66 5.67 1.15 31 standing water. NOTE: Expanded in TCLP container - pressed against lid;
putrid odor.

7-14 Corn cobs, Alum 15%/2% Pass No <0.000056 0213 66% 4.07 1.15 38 I;;?)(ffe standing water, sticky, moist, wet, large sticky clumps. Sticks to
Z-6 RTS-1 Polymer 1.0% Pass No 0.00054 0.138 73% 7.15 1.14 13 Stlilélf(fsyatoslg;%;';hrirrlgszelj; r;t::sdmg water, hydrated globules present. Sticky,

Z-10 RTS-1 Polymer 2.0% Pass No 0.00011 0.576 68% 7.19 1.08 31 Eyrgf;’elgagslg%ﬁ% springy, does not stick to spoon, semi moist, no free water,
7-5 ZappaTec Polymer 1.0% Pass No 0.0012 0213 73% 7.20 1.10 25 Sgtffzzssg‘;‘;;yg;gzgg ;’llgésuﬂ”;: and dries sediment quickly. Crumbly but
79 ZappaTec Polymer 1.5% Pass No 0.0005 0.367 71% 7.22 1.08 31 fé’;?gnyl (’)icslt“mpy’ springy, hydrated globules present. No standing water,

KEY
Best
Relatively low or high value
Fail Paint Filter or TCLP

Parsons
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Table 5. Round 2 Test Results — Area Z Composite Sample (Continued)

TCLP Concentrations (mg/L)

Sa:wl"njple Soliiigf;r;]zattion Application
SILVER ARSENIC BARIUM CADMIUM | CHROMIUM COPPER MERCURY LEAD SELENIUM ZINC
Z-1 Cement 10% <0.0023 < 0.0098 0.811 0.0062 0.0162 0.085 0.00044 0.073 < 0.0089 1.42
Z-2 Cement 20% <0.0023 <0.0098 0.375 <0.0020 0.031 0.41 0.000056 <0.0069 <0.0089 <0.0081
Z-13 Cement, Alum 15%/2% <0.0023 <0.0098 0.344 <0.0020 0.0105 0.275 0.00014 <0.0069 0.009 0.0085
Z-11 Cement, Na,S, FeCl, 10% <0.0023 <0.0098 0.69 0.0028 0.0101 0.0543 < 0.000056 0.058 < 0.0089 1.16
Z-12 Cement, Na,S, FeCl, 20% <0.0023 <0.0098 0.307 <0.0020 0.0399 0.209 < 0.000056 <0.0069 <0.0089 <0.0081
Z-3 Cement/ZappaTec 10%/0.25% 0.0035 <0.0098 0.219 <0.0020 0.0404 0.59 0.000065 <0.0069 <0.0089 <0.0081
Z-4 Cement/ZappaTec 10%/0.5% <0.0023 <0.0098 0.22 <0.0020 0.0342 0.451 0.000059 <0.0069 <0.0089 <0.0081
Z-7 Corn Cobs 10% <0.0023 0.0195 0.28 0.0068 0.0049 0.18 < 0.000056 0.0965 <0.0089 1.4
Z-8 Corn Cobs 15% <0.0023 0.0175 0.189 0.0063 0.0065 0.198 < 0.000056 0.0917 <0.0089 1.3
Z-14 Corn cobs, Alum 15%/2% <0.0023 0.0149 0.143 0.0071 0.0093 0.229 < 0.000056 0.213 <0.0089 1.55
Z-6 RTS-1 Polymer 1.0% <0.0023 0.0285 0.381 0.0042 0.0108 0.0848 0.00054 0.138 <0.0089 1.05
Z-10 RTS-1 Polymer 2.0% <0.0023 0.032 0.313 0.0034 0.0275 0.0658 0.00011 0.576 <0.0089 0.882
Z-5 ZappaTec Polymer 1.0% <0.0023 0.0291 0.444 0.003 0.186 0.0805 0.0012 0.213 <0.0089 0.925
Z-9 ZappaTec Polymer 1.5% <0.0023 0.0274 0.295 0.0027 0.0226 0.0801 0.0005 0.367 < 0.0089 0.781
EPA Limits: 5.0 mg/l 5.0 mg/Il 100 mg/l 1.0 mg/l 5.0 mg/l N/A 0.2 mg/l 5.0 mg/Il 1.0 mg/l N/A
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Table 6. Round 2 Test Results — Area P Composite Sample

e A TCLP TCLP Moisture . @ -
Sa:rg)ple So“i'f;it'on Application Palq_tesFtller Characteristic Mercury T(ErI;P /II__e)zad Content® 2?(;' 8 H i I(De/?s:gl Ir‘:’;;in?t?f) Observations and Remarks
g Waste (mg/L) g (%) ( nits) g P
P-1 Cement 5% Pass No 0.00021 <0.0069 66% 9.45 1.18 13 ?ﬁﬁgg Stﬁl")ky’ wet, clumpy, spongy, slight fishy odor, sticks to spoon, mushy
P Cement 10% Pass No 0.0003 0.182 61% 9.87 119 94 Crumbly, semi-dry b}lt somewhat moist. Does not stick to spoon. Small
clumps no free standing water. (High pH)
P13 Cement, Alum 7 59%/1% Pass No 0.0002 0341 65% 9.98 1.20 275 No stand.mg water, (.1ry, hard and stiff. Once it is mixed it crumbles into small
clumps like dirt. (High pH)
No free standing water present, stiff at first, but easy to mix. Moist and sticky
_ 0 0
P-11 Cement, Na,S, FeCl, 5% Pass No 0.00008 0.401 69% 10.22 1.15 94 after mixed. Large clumps. Sticks to spoon. (High pH)
P-12 | Cement, Na,S, FeCl, 10% Pass No 0.00025 0.133 63% 10.58 1.20 188 No standing water present, dry, hard, effort to mix, dry when mixed. Breaks
apart into small clumps.(High pH)
P-3 Cement/ZappaTec 5%/0.25% Pass No 0.000088 0.135 71% 6.07 1.15 0.0 Standing water present, wet, mushy, pasty
P-4 Cement/ZappaTec 5%/0.5% Pass No 0.00035 0.096 60% 10.05 1.21 144 Hard, clumpy, crumbly, and dry
p-7 Corn Cobs 10% Pass No 0.00061 0.0998 66% 5.8 1.14 94 Clumpy, sticky, moist, not bouncy, not springy, easy to pack and mold. No
free standing water. Note: Expanded; putrid odor.
P-8 Corn Cobs 15% Pass No 0.00029 0.0922 63% 5.54 0.91 63 Crumbly, dry, not sticky, not springy, packs good, no free standing water.
Note: Expanded; putrid odor.
P-14 Corn cobs, Alum 75%/1% Pass No <0.000056 0.156 65% 477 115 75 IS\II)(; glee standing water, sticky, moist, wet, large sticky clumps. Sticks to
P-6 RTS-1 Polymer 1% Pass No 0.001 0377 71% 6.69 1.08 44 Bounf:y, clumpy, semi-dry, breaks apart into small pieces when stirred. No
standing water, some hydrated globules.
P-10 RTS-1 Polymer 1.5% Pass No 0.0005 0.349 72% 6.74 1.10 04 Small clumps, breaks up easy, does not stick to spoon, .seml-mmst, hydrated
globules present. No free water, very good results, similar to top soil.
P-5 ZappaTec Polymer 1% Pass No 0.0022 0.356 70% 6.85 1.05 94 Crumbly, dry, fluffy, lighter weight, not too springy, looks like top soil, no
standing water, hydrated globules present.
P9 ZappaTec Polymer 0.75% Pass No 0.00053 0.22 70% 6.57 111 75 Clumpy, big clumps, sticky, less bouncy, a little spongy, less hydrated
globules, no free water, semi-moist.
KEY
Best
Relatively low or high value
Fail Paint Filter or TCLP

Parsons
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Table 6. Round 2 Test Results — Area P Composite Sample (Continued)

TCLP Concentrations (mg/L)

Sa:rlljple Soliig:acnattion Application
SILVER ARSENIC BARIUM CADMIUM | CHROMIUM COPPER MERCURY LEAD SELENIUM ZINC
P-1 Cement 5% <0.0023 0.0119 0.24 <0.0020 0.0059 0.0596 0.00021 <0.0069 0.013 0.0139
P-2 Cement 10% <0.0023 <0.0098 0.521 0.0045 0.0348 0.187 0.0003 0.182 0.0163 0.829
P-13 Cement, Alum 7.5%/1% <0.0023 <0.0098 0.571 0.0056 0.0411 0.301 0.0002 0.341 < 0.0089 1.05
P-11 Cement, Na,S, FeCl, 5% <0.0023 <0.0098 0.548 0.0051 0.0325 0.2 0.00008 0.401 < 0.0089 0.881
P-12 Cement, Na,S, FeCl, 10% <0.0023 <0.0098 0.538 0.0034 0.0193 0.263 0.00025 0.133 <0.0089 0.644
P-3 Cement/ZappaTec 5%/0.25% <0.0023 < 0.0098 0.167 <0.0020 <0.0034 0.0733 0.000088 0.135 <0.0089 0.357
P-4 Cement/ZappaTec 5%/0.5% <0.0023 <0.0098 0.504 <0.0020 0.034 0.158 0.00035 0.096 0.0131 0.615
P-7 Corn Cobs 10% <0.0023 0.0136 0.2 <0.0020 <0.0034 0.142 0.00061 0.0998 <0.0089 0.366
P-8 Corn Cobs 15% <0.0023 0.0166 0.246 <0.0020 0.0046 0.19 0.00029 0.0922 <0.0089 0.305
P-14 Corn cobs, Alum 7.5%/1% <0.0023 0.0135 0.235 <0.0020 <0.0034 0.155 < 0.000056 0.156 <0.0089 0.369
P-6 RTS-1 Polymer 1% <0.0023 0.0183 0.22 <0.0020 0.0095 0.0777 0.001 0.377 <0.0089 0.279
P-10 RTS-1 Polymer 1.5% <0.0023 0.0185 0.182 <0.0020 0.0062 0.0678 0.0005 0.349 <0.0089 0.22
P-5 ZappaTec Polymer 1% <0.0023 0.0184 0.182 <0.0020 0.0091 0.108 0.0022 0.356 <0.0089 0.301
P-9 ZappaTec Polymer 0.75% <0.0023 0.0172 0.193 <0.0020 0.0057 0.07 0.00053 0.22 <0.0089 0.241
EPA Limits: 5.0 mg/l 5.0 mg/l 100 mg/l 1.0 mg/l 5.0 mg/Il N/A 0.2 mg/l 5.0 mg/l 1.0 mg/l N/A
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Table 7. Advantages and Disadvantages for Various Solidification Treatments Based on Round 2 Testing of Area Composite Samples®)

Paint Filter Test

TCLP

Moisture

Agent Content Soil pH Unit Weight Strength Index
Time Zero Ultimate Mercury Lead
Criteria A:. Pas_s A:. Pas_s A <0.0001 mg/L A < 0.1 mg/L A < 60% . A: 6-9 e = 1| il A:>200 psf
D: Fail D: Fail D:>0.01 mg/L D:>1 mg/L D:>70% D:<50r>10 D: <50 psf
Cement D A A AP AP D < AP
Cement + Alum A A o A A D® - A
Cement + FeCl, + Na,S D A A A - D - A®
Cement + ZappaTec Low End D A —©® /A — D > D
Ground Corn Cobs A A /A > > > D D
Ground Corn Cobs + Alum A A A > > D > D
RTS-1 Polymer A A - D D A > D
ZappaTec Low End Polymer A A - D D A > D

() Criteria established to assist in comparison of performance between alternatives. “A” = Advantage; “D” = Disadvantage; “—” = Between the criteria for Advantage and Disadvantage (or > 1 g/mL for Unit Weight)

@ All treatments resulted in acceptable TCLP concentrations for all metals

) 20% application (Area X, Y, and Z)

@ Alum provides some pH attenuation

) 20% cement

©® Results varied by area




Table 8. Round 3 Testing: Day 0 Results and Observations

Test Area Sample ID Agent Application Time Zero Paint Filter Test Time Zero (?Jtsrgngth It Time Zero Observations
ZappaTec Polymer 1% Pass 0.0 Semi dry, large clumps when stirred, spongy, hydrated globules present
Area-X X-1
rea Cement 20% Fail 0.0 Wet, mushy, soft, with some standing water.
Cement 10% Fail 0.0 Wet, mushy, soft, and sticky.
ZappaTec Polymer 1% Pass 0.0 Moist, spongy, sticky, large clumps when stirred, semi-stiff, hydrated
globules present
Area-Y Y-2
red Cement 20% Fail 0.0 Wet, soupy, mushy, soft, some standing water present
Cement 10% Fail 0.0 Wet, mushy, soft, with standing water present.
ZappaTec Polymer 1% Pass 0.0 Wet at first but dried quickly after addition of polymer. The sediment
clumped up and became spongy.
Area-Z Z-1 Cement 20% Fail 0.0 Wet, mushy, soft, muddy looking, with standing water present.
Cement 10% Fail 0.0 ;Zfé; cement made very little difference in the sample appearance at time
ZappaTec Polymer 1% Pass 93.8 Dry, clumpy, hard to mix, not sticky, some hydrated globules present.
Area-P P-1 . .. . . . .
Cement 10% Pass 12.5 Stiff when mixing, sticky, semi-moist, not clumpy, no standing water present.
Cement 5% Fail 0.0 Wet, mushy, sticky, soft, no standing water present.
KEY
Best
Relatively low or high value
Fail Paint Filter or TCLP




Table 9. Round 3 Testing: Day 1 Results and Observations

Test Area Sample ID Agent Application =t Day_lli_’gtn IRy 1st Day Strength Index (psf) 1st Day Observations
ZappaTec Polymer 1% Pass 0.0 Still moist, sticky, springy, bigger hydrated globules, and wetter than at time zero.
Area-X X-1 Cement 20% Pass 2188 Standing wate.r on the hardened surfape. Stiff, hard, strong, when mixed makes small
clumps, not sticky, and crumbles easily.
. . 0
Cement 10% Pass 313 Stgndlng water on surface when opened. Easy to mix, wetter and softer than 20%
mixes.
ZappaTec Polymer 1% Pass 0.0 Moist, wet, mushy, sticky, enlarged hydrated globules present.
Area-Y Y-2 Cement 20% Pass 2500 Standing wate'r on the hardened surfape. Stiff, hard, strong, when mixed makes small
clumps, not sticky, and crumbles easily.
. . 0
Cement 10% Pass 313 Stgndlng water on surface when opened. Easy to mix, wetter and softer than 20%
mixes.
ZappaTec Polymer 1% Pass 0.0 Mushy, wet, wetter than the time zero mix, sticky, big clumps.
Arca-7 7-1 Cement 20% Pass 1563 Standing wate'r on the hardened surfape. Stiff, hard, strong, when mixed makes small
clumps, not sticky, and crumbles easily.
Cement 10% Pass 12.5 Standing water on top of surface, sticky, moist, big clumps.
ZappaTec Polymer 1% Pass 93.8 Clumpy but not sticky, globules present.'No ghange frqm tlme Zero, although the
sample appears bouncy, spongy, and springy it feels fairly stiff when mixed.
Area-P P-1
Cement 10% Pass 3125 Dry, crumbles easily when mixed. Not sticky, small clumps after mixing.
Cement 5% Pass 93.8 No standing water present.
KEY
Best
Relatively low or high value
Fail Paint Filter or TCLP

G:\Project_Data\Dupont - N\CMI WP - December 2010\Appendix D\Sediment Solidification Testing Report Rev0.doc

November 23, 2010

36

Parsons



Table 10. Round 3 Testing: Final Results and Observations

3rd Day TCLP TCLP TCLP | Average | Soil pH g{ifiﬁ
Test Area | Sample ID Agent Application | Paint Filter | Characteristic Mercury Lead Moist Distilled Density (g/mL) g 3rd Day Observations
Index
Test Waste (mg/L) (mg/L) [ Content Water (psh)
ZappaTec Polymer 1.0% Pass No 0.034 2.23 67% 6.94 1.19 0.0 Wet, mushy, sticks to the spoon, big wet clumps when mixed.
Area-X X-1 Cement 20% Pass No <0.000056 <0.069 549 11.24 132 468.7 Fairly .dry,.small clumps when mixed, stiff, requires some effort to break up
and mix with a large spoon.
Cement 10% Pass No N/A N/A 60% 10.99 1.29 62.5 Semi dry, moist, sticky, but stiff. Clumps when mixed.
ZappaTec Polymer 1.0% Pass No 0.0017 193 69% 713 112 00 Mushy, wet, sticky, large sticky clumps when mixed. Large hydrated
globules present. Spongy and bouncy
Area-Y Y-2 Cement 20% Pass No <0.000056 0.231 56% 11.31 1.29 562.5 Dry, hard, stiff, small clumps, easy to crush, no odors, good sample results.
Cement 10% Pass No N/A N/A 62% 11.13 1.22 50.0 Mushy, sticky, wet, soft, and not clumpy
ZappaTec Polymer 1.0% Pass No 0.0005 0.55 77% 725 1.09 0.0 ft‘i’g(’ym“hy’ wet, bouncy, fluffy, hydrated globules present, not stiff,
Area-Z z-1 Cement 20% Pass No <0.000056 | 0.349 63% 11.43 125 343.8 i)frﬁy)’rf“ff’ hard, small clumps when mixed. Breaks up but requires some
Cement 10% Pass No N/A N/A 70 11.19 1.18 31.2 Sticky, moist, clumpy, semi dry. Very easy to break into clumps.
Flufty, spongy, bouncy, not sticky. Crumbles into small clumps. Large
0, o
ZappaTec Polymer 1.0% Pass No 0.0012 0.669 73% 6.60 1.05 100.0 hydrated globules present. Semi stiff
Area-P P-1 Cement 10% Pass No 0.00047 0.208 65% 11.13 1.19 293.8 rsne;?slt-dry’ clumpy, easier to break up. Small clumps, semi-stiff, not too
Cement 5% Pass No N/A N/A 71% 10.34 1.16 112.5 Semi-soft, sticky, large clumps when mixed. Sticks to mixing spoon.
KEY
Best
Relatively low or high value
Fail Paint Filter or TCLP
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Table 10. Round 3 Testing: Final Results and Observations (Continued)

TCLP Concentrations (mg/L)
Test Area Sample ID Agent Application LAB SI%MPLE
SILVER ARSENIC BARIUM | CADMIUM | CHROMIUM | COPPER MERCURY LEAD SELENIUM ZINC

ZappaTec Polymer 1.0% <0.0023 0.0298 0.393 0.0083 0.0216 1.04 0.034 2.23 <0.0089 1.13 X-1ZT-1
Area-X X-1

Cement 20% <0.0023 <0.0098 0.67 <0.002 0.0395 0.956 <0.000056 <0.069 0.0198 <-0.0081 X-120C-1

ZappaTec Polymer 1.0% <0.0023 0.0392 0.356 0.0075 0.0199 0.825 0.0017 1.93 <0.0089 1.25 Y-2ZT-1
Area-Y Y-2

Cement 20% <0.0023 <0.0098 0.421 <0.002 0.0515 1.15 <0.000056 0.231 0.02 <-0.0081 Y-220C-1

ZappaTec Polymer 1.0% <0.0023 0.033 0.426 0.0056 0.0265 0.219 0.0005 0.55 <0.0089 1.19 Z-1ZT-1
Area-Z Z-1

Cement 20% <0.0023 <0.0098 0.461 <0.002 0.038 0.409 <0.000056 0.349 <0.0089 <-0.0081 Z-120C-1

ZappaTec Polymer 1.0% <0.0023 0.0204 0.199 <0.002 0.0069 0.27 0.0012 0.669 0.0114 0.354 P-1ZT-1
Area-P P-1

Cement 10% <0.0023 <0.0098 0.776 0.0045 0.0221 0.188 0.00047 0.208 0.177 0.812 P-120C-1

EPA Limits: 5.0 mg/I 5.0 mg/l 100 mg/I 1.0 mg/l 5.0 mg/I N/A 0.2 mg/l 5.0 mg/l 1.0 mg/Il N/A

Parsons
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Table 11. Cement Short-Term Solidification Test Results

Cemenltoig;cigp Test X1 V-2 71 p-1
Cement % 10% 20% 10% 10% | 20% 10% 10% | 20% 10% 5% 10% 5%
Alum % = = 2% = = 2% - = 2% - = 1%
PFT FAIL | FAIL | PASS | FAIL | FAIL | FAIL | FAIL | FAIL | FAIL | PASS | PASS | PASS
A SI (psf) 0 0 0 0 0 0 0 0 0 0 0 0
Elapsed (hr) 2.6 2.6 2.5 2.4 23 22 2.9 2.8 2.7 2.6 25 23
T, PFT PASS | FAIL | PASS | FAIL | FAIL | PASS | FAIL | FAIL | PASS - - -
SI (psf) 0 0 6 0 0 0 0 0 0 19 88 63
Elapsed (hr) 6.8 6.7 6.6 6.5 6.3 6.3 6.2 6.1 6.1 5.9 5.8 5.7
T, PFT ~ PASS - FAIL | FAIL = FAIL | FAIL = - = =
SI (psf) 0 0 44 0 0 0 0 0 50 50 94 62.5

NOTE: Once sample passed paint filter test, it was not tested at subsequent time points (exception: X-1, 10% cement/2% alum, T, and T, time points) and was considered

to pass paint filter test at all subsequent time points.



Attachment 1

Photographs from Round 2 Testing
Area X



ROUND 2 TESTING

Area X Composite Sample

Area X Raw Composite Sample Area X Raw Composite Sample




ROUND 2 TESTING

Area X Composite Sample

X-1*% X-2*
ZappaTec Low End Polymer, 1.0% RTS-1 Polymer, 1.0%

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area X Composite Sample

X-3* X-4*
Ground Corn Cobs, 10% Ground Corn Cobs, 20%

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area X Composite Sample

X-5 X-6
Ordinary Portland Cement (OPC), 10% OPC, 20%




ROUND 2 TESTING

Area X Composite Sample

X-7 X-8
10% OPC + 0.25% ZappaTec Low End Polymer 10% OPC + 0.5% ZappaTec Low End Polymer

KX=7
Area X
107, Cement
0257 Folymer

TiME REROC




ROUND 2 TESTING

Area X Composite Sample

X-9 X-10
ZappaTec Low End Polymer, 1.5% RTS-1 Polymer, 2.0%




ROUND 2 TESTING

Area X Composite Sample

X-11 X-12
OPC (10%) + FeCl, + Na2; OPC (20%) + FeCl, + Na2;




ROUND 2 TESTING

Area X Composite Sample

X-13 X-14
15% OPC + 2.0% Alum 15% Ground Corn Cobs + 2.0% Alum




ROUND 2 TESTING

Area X Composite Sample
Dried Treated Sediment

’ . X-8
X-17




Attachment 2

Photographs from Round 2 Testing
AreaY
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ROUND 2 TESTING

Area Y Composite Sample

Area Y Raw Composite Sample Area Y Raw Composite Sample




ROUND 2 TESTING

Area Y Composite Sample

Y-1* Y-2*
Ordinary Portland Cement (OPC), 10% OPC, 20%

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area Y Composite Sample

Y-3* Y-4*
10% OPC + 0.25% ZappaTec Low End Polymer 10% OPC + 0.5% ZappaTec Low End Polymer
 No Pictures available  No pictures available

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area Y Composite Sample

Y-5 Y-6
ZappaTec Low End Polymer, 1.0% RTS-1 Polymer, 1.0%




ROUND 2 TESTING

Area Y Composite Sample

Y-7 Y-8
Ground Corn Cobs, 10% Ground Corn Cobs, 15%




ROUND 2 TESTING

Area Y Composite Sample

Y-9 Y-10
ZappaTec Low End Polymer, 1.5% RTS-1 Polymer, 2.0%

Y-9 zarpa

Tec 1.59%
2h2ha




ROUND 2 TESTING

Area Y Composite Sample

Y-11 Y-12
OPC (10%) + FeCl, + Na2; OPC (20%) + FeCl, + Na2;

y-n Ve

IS0y Cement

10mR - NegS
“Felle




ROUND 2 TESTING

Area Y Composite Sample

Y-13 Y-14
15% OPC + 2.0% Alum 15% Ground Corn Cobs + 2.0% Alum

By E

1SR Conn €,
2% Alum




ROUND 2 TESTING

Area Y Composite Sample
Dried Treated Sediment
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Attachment 3

Photographs from Round 2 Testing
Area Z
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ROUND 2 TESTING

Area Z Composite Sample

Area Z Raw Composite Sample Area Z Raw Composite Sample




ROUND 2 TESTING

Area Z Composite Sample

Z-1* Z2-2*
Ordinary Portland Cement (OPC), 10% OPC, 20%

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area Z Composite Sample

Z-3* Z-4*
10% OPC + 0.25% ZappaTec Low End Polymer 10% OPC + 0.5% ZappaTec Low End Polymer

Aree T
"y

(oL (;em'f“
0.5k Rolymer
TIME TSRO

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area Z Composite Sample

Z-5 Z-6
ZappaTec Low End Polymer, 1.0% RTS-1 Polymer, 1.0%




ROUND 2 TESTING

Area Z Composite Sample

Z-7 Z-8
Ground Corn Cobs, 10% Ground Corn Cobs, 15%

No pictures available  No picture available



ROUND 2 TESTING

Area Z Composite Sample

Z-9 Z-10
ZappaTec Low End Polymer, 1.5% RTS-1 Polymer, 2.0%

 No picture available




ROUND 2 TESTING

Area Z Composite Sample

z-11 Z-12
OPC (10%) + FeCl, + Na2; OPC (20%) + FeCl, + Na2;




ROUND 2 TESTING

Area Z Composite Sample

Z-13 Z-14
15% OPC + 2.0% Alum 15% Ground Corn Cobs + 2.0% Alum

Z" I"{ 1iv/e

ISR Corw C,
7% Alum




ROUND 2 TESTING

Area Z Composite Sample
Dried Treated Sediment

T

2 ﬁg&* afa '




Attachment 4

Photographs from Round 2 Testing
Area P
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ROUND 2 TESTING

Area P Composite Sample

pP-1* p-2*
Ordinary Portland Cement (OPC), 10% OPC, 20%

|
"

-
emen!

v I';-‘

TiME CERC

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area P Composite Sample
P-1* AND P-2*

N\

P- /
S ComenT

TImE PEROC

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area P Composite Sample

pP-3* P-4*
5% OPC + 0.25% ZappaTec Low End Polymer 5% OPC + 0.5% ZappaTec Low End Polymer

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area P Composite Sample
P-3* AND P-4*

G

* Designation refers to treated sample ID, not subarea



ROUND 2 TESTING

Area P Composite Sample

P-5 P-6
ZappaTec Low End Polymer, 1.0% RTS-1 Polymer, 1.0%

"!’

L TsER

1A
'?/‘1 }; b




ROUND 2 TESTING

Area P Composite Sample

P-7 P-7
Ground Corn Cobs, 10% Ground Corn Cobs, 10%

p-7

N /0% coaw o3
7/9/ 10




ROUND 2 TESTING

Area P Composite Sample

P-8 P-8
Ground Corn Cobs, 15% Ground Corn Cobs, 15%




ROUND 2 TESTING

Area P Composite Sample

P-9 P-10
ZappaTec Low End Polymer, 0.75% RTS-1 Polymer, 1.5%




ROUND 2 TESTING

Area P Composite Sample

P-11 P-12
OPC (5%) + FeCl, + Na2, OPC (10%) + FeCl, + Na2;

No picture available  No picture available



ROUND 2 TESTING

Area P Composite Sample

P-13 P-14
7.5% OPC + 1.0% Alum 7.5% Ground Corn Cobs + 1.0% Alum

No picture available




ROUND 2 TESTING

Area P Composite Sample

AREA P DRY
P—1 rP-2 § ;
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Appendix H

Pompton Lakes Treatability Study

Chemical Analyses of “As Received” Water Decant and Lake Water Samples




Sevenson Treatability Studies Project: Pompton Lakes
2749 Lockpont Road Project Number: Pompton Lukes
Niagara Falls NY, 14305 Project Manager: Jim Hyzy

Reported:
09/23/15 11:24

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory 1D Matrix Date Sampled Drate Recelved

Mechanical Dredge Area Decant Composite of Area 1-01-1-05 5HO5019-12 Water 08/06/15 08:00  0B/03/15 08:00
tsland Area Dredge Materiat Decant Composite of Area-01-05 5H05019-13 Water 08/06/15 08:00  08/03/15 08:00
Lake Water Composite of -01-05 5H05019-14 Water 08/06/15 08:00  08/03/15 08:00
Lead Area Compasite 01-03 Decant SHO5019-21 Water 08/13/1500:00  08/03/15 08:00

The restlts in this report apply to the samples analyzed in accordance with the chain of
custody document, This analytical report must be reproduced i its entirery.

Page 2 of 7




Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14303

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
09/23/15 11:24

Metals by EPA 6000/7000 Series Methods
Waste Stream Technology

Analyte

Result

Reporting

Limit MDL Units  Dilution

Batch

Prepared

Analyzed

Meshod Notes

Mechanical Dredge Area Decant Composite of Area 1-01-1-05 (SH05019-12) Water

Sumpled: 08/06/15 08:00 Received: 08/03/15 08:

Mercury
Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Lead

Island Area Dredge Material Decant Composite of Area-01-08 (SH05019-13) Water

0.0005

ND
0021
0.412
0.005
0.055
2,96
0.007
2.96

0.0002 mg/L 1

0.005 " " AH50603

0.010 " "
0.003 " "
0.001 " "
0.005 " "
0.010 " "
0.020 ! "
0.0i0 " "

Al52235

09/22/15
UBA6/15

(9/22/15
0B/06/15

EPA 7470A
EPA 6010B**

Sampled: 08/06/15 08:00 Received: 08/03/15 08

Mercury ND 0.0002 mg/L 1 Al52235 09722115 (922115 EPA 7470A
Silver ND 0.005 " " AH50605  08/66/15  OR/06/15 EPA 60108B**
Arsenic ND 0.010 " W " " " w
Barium 0.285 0.005 " " " " " "
Cadmium ND 0.001 " " " " " "
Chromiumn 0.009 0.005 " " " “ » "
Lend 0.025 0.010 " " " " " "
Selenium 0.M6 0.020 " n " " " "
Lead 1025 0.010 " " " L " "
Lake Water Composite of -01-05 {(SH05019-14) Water  Sampled: 08/06/15 08:00 Reccived: 08/03/15 08:00

Mercury ND 0.0002 my/L I AI52235  09/22/15 09722715 EPA 7470A
Silver ND 0.005 " " AHSDG0S  08/06/15  0B/06/15 EPA 66101**
Arsenic ND 0.010 " " " " " "
Barium 0.030 0.005 " " " " " "
Cadmium ND 0.001 " " " n " "
Chromium 0,602 0.005 " n " u n "

Lead ND 0.010 " v " " " "
Selenium 0.008 0.020 " " " " " "

Lead ND 0.010 " " " " " "

The results in this report apply to the samples analyzed in decordance with the chain of
custody document, Tis analytical report must be reproduced in its emtirery.
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Sevenson Treatability Studies Project: Pompton Lakes
2749 Lockport Road Proiect Number: Pompton Lakes
Niagara Falls NY, 14305 Project Manager: Jim Hyzy

Reported:
09/23/15 11:24

Metals by EPA 6000/7000 Series Methods
Waste Stream Technology

Reporting
Analyte Result Limit MDL Units Dilution Batch  Prepared  Amalyzed Method Notes
Eead Area Composite 81-03 Decant (5H05019-21) Water  Sampled: 08/13/15 00:00 Reccived: 08/03/15 08:00
Mercury 0.0008 0.0002 mg/l. 1 Al52235  09722/15 9/22/15 EPA 7470A
Silver 0.005 0.005 " " AHS51302 0813715 0B/13/15 EPA 6010B**
Arsenie 0.034 0.010 * " " " " "
Barium 0.816 0.005 N " " " " "
Cadmium 4.017 0.001 " " " " " "
Chromium 0.268 0.005 N " " " " *
Lead 5.81 0.010 " " " " " "
Selenium ND 0.020 " " " " " "
Lead 581 0.010 * " * " -

The rexults in this report apply to the samples analyzed in accordance with the chain of

custody document, This analytical report must be reproduced in its entirvety.
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
09/23/15 11:24

Metals (Dissolved) by EPA 6000/7000 Series Methods
Waste Stream Technology

Reporting
Analyte Result  Limit MDL Units Dilution Batch  Prepared  Analyzed Method Notes
Mechanical Dredge Aren Decant Composite of Area 1-01-1-05 (SH05019-12) Water Sampled: 08/06/15 08:00 Received: 08/03/15 08:
Silver ND 0.005 mg/L i AHS50604  08/06/15 0B/06/15 EPA 60103** U
Arsenic ND 0.0100 " " " " " " u
Barium 0.212 0.003 " " " " " "
Cadmium ND 0.001 " " " " " "
Chromium ND 0.005 " " " # " "
Mercury 0.0002 {.0002 " " Al52237  09/22/15 09/22/15 EPA 7470A
Lead 0.009 0.010 " " AHS50604  0B/06/15 08/06/15 EPA 6010B**
Selenium ND 0.020 “ " " " " "
Island Area_Dredge Material Decant Compaosite of Area-01-05 (SHO5019-13) Water _Sampled: 08/06/15 08:00 Received: 08/03/15 04
Silver ND G.005 mg/L 1 AH50604 08/06/15 08/06/15 EPA 6010B** U
Arsenic ND 0.0100 " " " " - " u
Barium 0.213 0.005 " " " " " "
Cadmium ND 0.001 n n " " " "
Chromium ND 0.005 " " " " " »
Mercury ND 0.0002 " " AIS223T  (9/22/15 09122715 EPA 7470A
Lead ND 0.010 " " AHS50604  OBAG6/15 0B/06/15 EPA 6310B**
Selentum 0.008 0.020 " " " " " "
Lake Water Composite of -01-05 (5H05019-14) Water Sampled: 08/06/15 08:00 Received: 08/03/15 08:00
Silver ND 0.005 mg/L t AH50604 0B/06/15 08/06/15 EPA 6010B** U
Arsenic ND 0.0100 " " " " " " u
Barium 0.043 0.005 " " " " " "
Cadmium ND 0.00¢ " " " " " "
Chromium ND 0.003 " " " " " "
Mereury ND 0.0002 " " Al52237  09/22/15 09/22/15 EPA 7470A
Lead 0.003 0.01¢ " " AH50604  08/06/15 08/06/15 EPA 6010B%*
Selenium ND 0.020 " " " " " "

The results in this repart apply to the samples analyzed in aecordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Sevenson Treatability Studies

Project: Pompton Lakes

2749 Lockport Road Project Number: Pompton Lakes Reported:
Niagara Falls NY, 14305 Project Manager: Jim Hyzy 09/23/15 11:24
Metals (Dissolved) by EPA 6000/7000 Series Methods
Waste Stream Technology
Reporting

Analyte Resuit Limit MDL Units Dilution Baich  Prepared  Analyzed Method Naotes
Lead Area Composite 01-03 Decant (SH05019-21) Water  Sampled: 08/13/15 00:00 Received; 08/03/15 08:00
Silver ND 0.005 mg/L 1 AHS51301  OB/13/15 08713415 EPA 6010B** u
Arsenic ND 0.0100 " " " " " " u
Barium 0.105 0.005 " " " " " "
Cadmium ND 0.001 " " " " " "
Chromium ND 0.005 " “ " " " -
Mercury 0.00007 0.0002 " " Al52237  09722/15 09/22/15 EPA T470A
Lead 0.005 0.010 " " AMS31301  08/1315 08/13/15 EPA 6010B**
Sclenium ND 0'020 " u " n n n

The restilts in this report apply 1o the samples analyzed in accordance with the chain of
custody dociment. This analytical report must be reproduced in its entirety.
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Client Sample Results

Client: Sevenson Environmental Services, Inc.
Project/Site: Pomton Lakes

Client Sample ID: LAKE SURFACE WATER 1
Date Collected: 08/04/15 13:00
Date Racelved: 08/04/15 16:23

. General Chemistry

TestAmerica Job ID: 480-85012-1

L.ab Sample 1D: 480-85012-1
Matrin: Water

Analyte Resuit Qualifiar RL MDL Unit D Prepared Analyzod Dil Fac
© Ammonia as NH3 ND F1 0024 G.011 ma/l - 08/0711510:22 1
© Sulfide ND a10 0.052 mg/l 08/11/15 03:30 1
Client Sample 1D: MECHANICAL DREDGE AREA 1,2 Lab Sample ID: 480-85012-2
Date Collected: 0B/04/15 13:00 Matrix: Water
Date Recelved: 08/04/15 16:23

General Chemistry

Analyte Resuit Qualifier RL MDL Unit D Prepared Analyzed Dii Fac
¢ Ammonia as NA3 o 88 012~ 0.055 mafl. - 08712715 12:31 5
Sulfide ND 0.10 0.082 mg/L 08/11/15 43:30 1

Page 6 of 15

TestAmerica Buffalo

8/13/2015




Client Sample Results

Client: Sevenson Environmental Services, Inc. TestAmerica Job |D: 480-85263-1
Project/Site; Pomton Lakes

Client Sample iD: island Dredge Lab Sample 1D: 480-85263-1
Date Collectad: 08/08/15 1300 Matrix: Water
Date Received: 08/07/15 14:48

" General Chemistry

© Analyte Result Qualifier RL MDL Unit 0 Prepared Analyzed Dil Fac
. Ammornia as NH3 212 0.48 022 mgi. oo "~ DBIBITE 12:14 20
Sulfide ND 0.10 0.052 mgll 08/11/15 03:30 1

TestAmerica Buffalo
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Client Sample Results

Client: Sevenson Environmental Services, Inc. TestAmerica Job iD: 480-85593-1
Project/Site: Sevenson Environmental Services, inc.

Client Sample {D: LEAD AREA DECANT Lab Sample 1D: 480-85593-2
Diate Collected: O0B/13/15 13.00 Matri: Water

Date Recelved: 08/13/15 16:30

General Chemistry

Analyte Resuit Quaiifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia 33 0.046 0618 mg/l 0871815 11:58 2
Sulfide ND 1.0 0.67 mgil 08/18/15 05:15 1

TestAmerica Buffalo
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Appendix |

Pompton Lakes Treatability Study

Chemical Analyses of Filter Press Feed, Filter Cake, and Filtrate




SEVENSON ENVIRONMENTAL SERVICES, INC.

2701 Lockport Road
Niagara Falls, NY 14305
(716) 282-24869

Analytical Data Report
Report Date: 09/24/15
Work Order Number: 5{15025

Prepared For
Jim Hyzy

Sevenson Treatability Studies
2749 Lockport Road
Niagara Falis, NY 14305
Fax: (716) 284-1796

Site: Pompton Lakes

Enclosed are the results of analyses for samples received by the laboratory on 09/15/15. If you have any
questions concerning this report, please feel free to contact me.

DISCLAIMER: The Sevenson Laboratory is not certified by any State or Federal agency - these
results are for informational purposes only.

Sincerely,

James B. Hyzy, Ph.D., Director of Operations

c SavRnson
Environmantal
Services, ine,

The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14303

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
(9/24/15 10:43

ANALYTICAL REPORT FOR SAMPLES

Sample 1D Laboratory 1D Matrix Date Sampled Date Received
Filter Press Feed Material 5115025-01 Soil 09/14/15 00:00  09/15/15 09:37
Filter Press Filtrate 5115025-02 Water 09/14/15 00:00  09%/15/15 09:37
ABD Filter Cake 5115025-03 Soil 09/14/15 00:00  09/15/15 09:37

The resuits in this report apply ta the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirery.
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
10/15/15 10:27

Metals by EPA 6000/7000 Series Methods
Waste Stream Technology

Reporting
Analyte Result Limit MDL uUnits Dilution Batch Prepared  Analyzed Method Notes
Filter Press Feed Material (5115025-01) Soil Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
Copper 828 1.12 mg/kg dry 1 Al51629  09/16/15 09/17/15 EPA 6010B**
Iron 21300 8.93 " " " " " "
Mercury 938 6.80 " 400 AlI51706  09/17/15 09/17/15 EPA 7471A**
Silver ND 0.446 " 1 AI51629  09/16/15  09/17/15 EPA 6010B**
Arsenic 7.47 1.79 " " " " " "
Barium 130 0.893
Cadmium 0.905 0.446
Chromium 55.7 0.893
Lead 679 1.79
Selenium 14.7 1.79
Nickel 24.3 0.89
Zinc 471 1.79
Filter Press Filtrate (5115025-02) Water Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
Copper 0.004 0.012 mg/L 1 Al51526  09/15/15 09/15/15 EPA 6010B**
Iron 1.05 0.100 " " " " " "
Mercury 0.0006 0.0002 Al52235  09/22/15 09/22/15 EPA 7470A
Silver ND 0.005 " " Al51526  09/15/15 09/15/15 EPA 6010B**
Arsenic 0.010 0.010 " " " " " "
Barium 0.076 0.005
Cadmium ND 0.001
Chromium 0.0005 0.005
Lead ND 0.010
Selenium ND 0.020
Nickel 0.002 0.010
Zinc 0.041 0.020 " " " " " "

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Sevenson Treatability Studies Project: Pompion Lakes
2749 Lockport Road Project Number: Pompton Lakes
Niagara Falls NY, 14305 Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

TCLP Metals by 1311/6000/7000 Series Methods
Waste Stream Technology

Reporting
Analyte Result  Limit MDL Units Dilution Batch  Prepered  Analyzed Method Notes
ABD Filter Cake (5115025-03) Soil _Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
Mercury 0.00009  0.0002 mg/L ] Al52236  09/22/15 09/22/13 EPA 7470A U
Silver ND 0.025 ) S AISI634  O0916/15 091715 G010B** U
Arsenic ND 0.050 " " " " " " U
Barium 0.569 0.025 " n ” " " n
Cadmium 0.008 0.005 » " " " " "
Chromium 0.025 0.025 " " " " " "
Lead 1.67 0.050 " " " . " "
Selenium ND 0.100 " " " " " " U

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report miust be reproduced in its entirery.
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14303

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
09/24715 10:43

Polychlorinated Biphenyls by EPA Method 8082
Waste Stream Technology

Reporting
Analyte Result  Limit MDL Units  Dilution Batch  Prepared  Analyzed Method Notes
Filter Press Feed Muterial (5115025-01) Soil  Sampled: 09/14/15 (10:00  Received: 09/15/15 09:37
Aroclor 1016 ND 6.59 ugkgdry 1 AISEI0Z 091515 09/22/15 B0B2** U
Aroclor 1221 ND 6.59 " ! " " . " u
Aroclor 1232 ND 6.59 " . " " " “ U
Aroclor 1242 ND 6.59 “ “ " “ " " U
Aroclor 1248 ND 6.59 " " a " " " U
Aroclor 1254 ND 6.59 o " " " " " U
Aroclor 1260 ND 6.59 " n a " " " U
Aroclor 1262 ND 6.59 a " " " " a U
Aroclor 1268 ND 6.59 “ " . " “ U
Surrogate: Tetrachloro-meta-xylene 85.3 % §0-125 " " " "
Surrogate: Decachlorobipheny! 80.8 % 60-130 " " " "
Fikter Press Filtrate (5115025-02) Water  Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
Aroclor 1016 ND 0.050 ug/l 1 AISIT03  09%/16/15 09722415 8082+ U
Aroclor 1221 ND 0.050 ” " " " " u U
Arocior 1232 ND 0,050 " " " " " " U
Aroclor 1242 ND 0.050 " " " " " " U
Aroclor 1248 ND 0.050 " " " " " " U
Aroclor 1254 ND 0.050 " " " n " u U
Aroclor 1260 ND 0.050 . " o " " " U
Aroclor 1262 ND 0.050 " " " " " " U
Aroclor 1268 ND 0.050 - " “ n " " u
Surrogate: Tetrachloro-meta-xylene 84.2 % 45-135 " n " e
Surrogate: Decachlorobiphenyl 103 % 55-120 " o " u

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in ils entirery.
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

Volatile Organic Compounds by EPA Method 8260B

Waste Stream Technology

Reporting
Analyte Resut  Limit MDL Units  Dilution Batch  Prepared  Analyzed Method Notes
Filter Press Feed Material (5115025-01) Soil  Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
chloromethane ND 10 agkgdry 1 AISIS24 O9IS/ES 0972415 8260B** U
viny! chloride ND 10 " " " " " " U
bromomethane ND 10 " " “ " a " U
chloroethane ND 10 " " o " " " U
1, 1-dichloroethene ND 3 " " " " " » U
acetone 189 10 " " " " u »
carbon disulfide 12 2 “ " " " " "
methytens chloride 347 10 " " " " " "
trans-{,2-dichloroethene ND ) = u ® " " . U
I, 1-dichloroethane ND 2 " " " " " " u
vinyl acetate ND 10 " " " " " " U
2-butanore ND 10 v " " " " " u
cis-1,2-dichloroethene ND 2 " o " n " " U
chlaroform 12 2 " a " " " n
1,1, i-trichloroethane ND 2 " a " " " " U
carbon tetrachloride ND 2 " a " " " B U
benzene ND 2 " " " “ " " U
1,2-dichloroethane ND 2 " " " " " a U
trichloroethene ND 2 " " " " " a U
1,2-dichlorepropane Nb 2 " " " " " " U
bromodichloromethane ND 2 " " " “ " " U
4-Methyl-2-pentanone {MIBK) ND 10 " " " " " " u
cis-1,3-dichloropropene ND 2 “ " " " " " U
toluene ND 2 " " " " " " U
trans- 1,3-dichioropropene ND 3 " n « " " " U
1.1,2-trichloroethane ND 3 " " " " " . Y
2-hexanone ND 10 " " " " B " U
tetrachlorosthene ND b " " " » " " u
1,3-dichloropropane ND ) " " " " a o u
dibromochloromethane ND 2 " " a “ " " U
chiorobenzene ND 2 " " " " " " U
ethylbenzene ND ) " " " " “ " U
m,p-xylene ND 4 " " " " " " u
o-xylene ND 2 " " “ " " u U
styrene ND 2 " " " n " " U
bromoform ND 2 " a " " " u U
1,1,2,2-tetrachloroethane ND 2 " a " " " " U
1.3-dichlorobenzene NI 2 " “ " " " " U
1,4-dichlorobenzene NI ) " " " " " " u
1.2-dichlorobenzene ND ) " " " " " " u
Surrogate: Dibromofluoromethane 944 % 90-113 " " " "

The results in this report apply to the samples aralyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety,
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Sevenson Treatabiity Studies
2749 Lockport Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes

Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

Volatile Organic Compounds by EPA Method 8260B
Waste Stream Technology

Reporting
Analyte Result Limit MDL Units Dilution Batch  Prepared  Analyzed Methoed Notes
Filter Press Feed Material (5115025-01) Soitf  Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
Surrcgate: 1,2-Dichloroethane-d4 79.9 % 90.120 Al51524 0915715 89/24/15 J60B** 5-04
Surrogate: Toluene-d8 107 % 80-110 " " " "
Surrogate: Bromofluorobenzene 106 % 90-120 " " " "
Filter Press Filtrate (5115025-02) Water Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
chloromethane ND 2 ug I AISIS2S OUISAS 092415 §260B** U
vinyl chloride ND 1 " " " " " " U
bromomethane ND 3 " " " " " " U
chlorocthane ND 3 " " i " U
1,1-dichloroethena ND 1 " " " " " " U
acetone ND 10 " a " n u " U
carbon disuifide ND I " " " " " " U
methylene chloride ND 10 * " " " " " U
trans-1,2-dichloroethene ND 1 " " " " " " U
1,1-dichloroethane ND 1 " " “ " " a u
vinyl acetate ND 10 " " " “ . " U
2-butanone ND 10 " " " " " " U
cig-1,2-dichloroethene ND 1 " " " " " " U
chloroform ND 1 n " " " " " U
1,1, I-trichloroethane ND 1 “ " " " " " U
carbon tetrachloride ND 1 " " " o " u
benzene ND 1 “ " a " " " U
1,2-dichloroethane ND s " " " " " R U
trickloroethene ND 1 ! " " " " " U
1,2-dichloropropane ND 1 " " " " " v u
bromodichloromethane ND 1 " a " " " . U
2-chloroethylvinyl ether ND 10 v " " " » " u
4-Methyl-2-pentanone (MIBK) ND 1o . " " " " " U
cis-1,3~dichloropropene ND 1 " " " " " “ U
toluene ND 1 ” " v " n " u
trans-1,3-dichloropropene ND 1 " " " " " i U
1,1, 2-trichloroethane ND 1 " " " " " . U
2-hexanone ND 10 " " ! " “ " U
tetrachloroethene ND 1 " " " " " " U
dibromochicromethane ND i " " " " " " U
chlorobenzene ND 1 " " “ " " " u
ethytbenzene ND i " " “ . " " U
m,p-xylene ND 3 " " " " " " U
o-xylene ND 1 " " " u " " U
styrene ND 1 o " " n " a u
bromoform ND 1 " " " “ " " U

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in irs entirety.
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Sevenson Treatability Studies
2749 Lockport Road
Niagsra Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:

09/24/15 10:43

Volatile Organic Compounds by EPA Method 8260B
Waste Stream Technology

Reporting

Analyte Result Limit MDL Units Dilution Batch  Prepared  Analyzed Methad Notes
Filter Press Filteate (5115025-02) Water  Sampled: 09/14/15 00:00 Received: 09/15/15 09:37

1,1,2,2-tetrachloroethune ND 1 ugt I AISIS2S D9/15/15  09/24/15 82608+* U
1,3-dichlorobenzene ND 1 " " " " o W U
1,4-dichlorobenzene ND 1 " " " " " " U
llz-dichlorobenzcnc ND 1 " " “ " " " U
Surrogate: Dibromofluoromethane 101 % 90-110 " " " "

Surrogate: 1,2-Dichloroethane-dd 164 % 80-120 " " " "

Surrogate: Toluene-d8 98.4 % 90-110 " " " "

Surrogate: Bromofluorobenzene 98.3 % 85-120 " " " "

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirelp.,
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Sevenson Treatability Studies Project: Pompton Lukes
2749 Lockport Road Project Number: Pompton Lakes Reported:
Niagara Falls NY, 14305 Project Manager: Jim Hyzy 09/24/15 10043

Semivolatile Organic Compounds by EPA Method 8270C
Waste Stream Technology

Reporting
Analyte Result Limit MDL Units  Dilgtion Bateh  Prepared  Analyzed Method Notes

Filter Press Feed Material (5115025-01) Soil  Sampled: 09/14/15 00:00 Received: 09/15/15 09:37

N-Nitrosodimethylamine ND 134 ugkgdry 1 AISIZO1 09/15/15  0924/15 B270C** U
bis(2-chloroethyl)ether ND 67 " v " " . " U
Aniline ND 134 " " “ " " " u
phenol ND 134 " " " " . " U
2-chlorophenol ND 134 " " " " " " U
benzy! alcohol ND 67 " " “ " " " U
bis(2-chloroisopropy lether ND 67 " " " " " " u
2-methylphenot ND 67 " " u " " " U
hexachloroethane ND 67 i " - “ . U
N-Nitresodi-n-propylamine ND 67 " W B " " " u
3 & 4-methylphenol ND 134 " " " " " " U
nitrobenzene ND 67 " u " " " " u
isophorone ND 67 " " 5 " " " u
2-nitrophenol ND 134 " " " " " " U
2,4-dimethylphenc} ND 134 " " " " " " U
Bis{2-chloroethoxy)methane ND 67 " " 0 " " " U
benzoic neid 2550 333 " " " " " "

2.4-dichlorophenol ND 134 " " " " " " u
I,2,d-trichlorobenzene ND 67 " " " " " " U
naphthalene ND 67 " " " " " " U
4-chloroaniline ND 67 " " " " " " U
hexachlorobutadiene ND 67 " " " " . " u
4-chloro-3-methy lphenol ND 134 " " " " . " U
2-methynaphthalene ND 67 " " " " v " U
hexachlorocyclopentadiene ND 130 u " " " " " U
2.,4,6-trichlorophenol ND 134 " o " " " " U
2,4,5-trichlorophenol ND &7 " " " " " " U
2-chloronaphthalene ND 67 " " a " " " U
2-nitroaniline ND 67 " " " " n " U
acenaphthylene ND &7 " " " " B " U
Dimethyl phthalate ND 67 " " 0 " " " u
2,6-dinitrotloluene ND 67 " " " " . " u
acenaphthene ND 67 " " “ " u " u
J-nitroaniline ND 67 " . " . . " U
2, 4-dinitrophenol ND 333 " " " " “ . U
dibenzofuran ND 67 " n " " a " u
24-dinitrotoluene ND 67 " n " " n " U
4-nitrophenol ND 134 o " " " " . U
fluorene ND 67 " " " " " " U
4-Chlorophenyl phenyl ether ND 67 * " " " " “ U

Diethyl phthalate 4370 67 " " " " " u

The results in this report apply to the samples analyzed in accordance with the chain of
custody doctment. This analytical report must be reproduced in its entirety.
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

Semivelatile Organic Compounds by EPA Methed 8270C
Waste Stream Technology

Reporting
Analyte Result  Limit MDL Usits  Dilation Batch  Prepared  Analyzed Method Notes
Filter Press Feed Materinl (5115025-01) Soil _Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
4-nitroaniline ND 67 ugkgdry 1 AISI701 O09/IS/1S 09/24115 8270C** U
4,6-Dinitro-2-methy Iphenol ND 134 " " " " " " U
n-nitrosodiphenylamine ND &7 " " " " " " U
4-bromophenyiphenylether ND 61 " n " “ " " U
hexachlorobenzene ND 67 ! " " " " " U
pentachlorophenol ND 134 " " " " " " u
phenanthrene ND &7 “ " " " " " U
anthracene ND 67 . " " " " " U
carbazole N 67 8 " " “ - " U
Di-n-butyl phthalate 287 67 " " " " " "
benzidine ND 330 " " " " " " U
fluoranthene 375 67 " i " " " "
3,¥ -Dichlorobenzidine ND 134 " " v " n " U
pyrene 396 67 " . " " .. .
Buty! benzyl phthalate ND 67 " " " " n " u
Benzo {(a) anthracene ND 67 " " " a " “ U
chrysene ND 67 " " " n " " U
bis(2-ethythexyl)phthalate ND &7 " " " " " " U
Dii-n-octyt phthalate ND 67 . " " o " " U
Benzo (b) fluoranthene 396 67 " " " " " "
Benzo (k) fluoranthene ND 67 " " - “ " N U
Benzo (&) pyrene ND 67 " " " “ " " U
Indeno (1,2,3-cd) pyrenc ND 67 n " " " " " U
Dibenz (a,h) anthracene ND 67 " n " " " o U
Benzo (g,h,i) perylene ND 67 “ ” - “ " " U
Surrogate: 2-Fluorophenol 845% 40-95 " " " -
Surragate; Phenol-d6 384 % 55-95 " " " "
Surrogate: Niwrobenzene-dd 69.1 % 40-93% * " " "
Surrogate: 2-Fluorobiphenyl 91.4% 60-100 " " " "
Surrogate: 2,4,6-Tribromophenol! 60.9 % 60-125 " " “ "
Surrogate: Terphenyl-did 85.8 % 50-125 " " » "

The resuits in this report apply to the samples analyzed in accordance with the chain of
custody document, This analytical report nust be reproduced in its entirery.
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Sevenson Treatability Studies Project: Pompton Lakes
2749 Lockport Road Project Number: Pompton Lakes Reported:
Niagara Falls NY, 14305 Project Manager: Jim Hyzy 09/24/15 10:43

Semivelatile Organic Compounds by EPA Method 8270C
Waste Stream Technology

Reporting
Analyte Result Limit MDL Units Dilution Batch  Prepared  Analyzed Method Notes

Filter Press Filtrate (5115025-02) Water  Sampled: 09/14/15 00:00 Received: 09/15/15 09:37

n-pitrosodimethylamine ND 10 ug/l 1 AIS1704  O9/16/15  09/24/13 8270C** u
bis{2-ChloroethyDether ND ) " " " " n " U
Phenol ND 4 L " " " " " u
2-Chlorophenol ND 4 " ’ " " " " U
Benzy! alcohol ND 2 " n " " " " U
bis{2-chloroisopropyl)ether ND 2 " " " " " o U
2-Methylphenol ND ) " " " " " " U
Hexachioroethane ND 2 " " " “ " a U
N-Nitrosodi-n-propylamine ND 2 ‘ " * . ; . U
3 & 4-methylphenol ND 4 " " " " " ) U
Nitrobenzene ND 2 “ " " " " " U
Isophorone ND 2 " " " " " " U
2-Nitrophenol ND 4 “ " " " n " U
2.4-Dimethylphenol ND 4 “ " " " " " U
Bis(2-chloroethoxy)methane ND 2 a " . " " " U
Benzoic acid 7 10 n " " " " " U
2.4-Dichlorophenol ND 4 “ " " " " " u
1,2, 4-Trichlorobenzene ND 2 " » " " " .. U
Naphthalene ND 2 " " ] " " " u
3,3"-Dichlorobenzidine ND 4 " " " " " ) U
4-Chloroaniline ND ) " " " " " » U
Hexachlorobutadiene ND 2 " " " " " " u
4-Chloro-3-methylphenol ND 4 " " “ " " " U
2-Methylnaphthalene ND 3 " " “ " “ o U
Hexachlorocyclopentadiene ND 2 " . 0 " a . U
2,4,6-Trichlorophenol ND 4 " " " " ) . U
2,4,5-Trichlorophenol ND ) " n " " " . U
2-Chloronaphthalene ND ) " " " " " " u
2-Nitroaniline ND 2 " " " " " " u
Acenaphthylene ND 5 v " " " “ " U
Dimethy! phthalate ND 2 + " " " " " U
2,6-Dinitrotoluene ND 3 " " " a " " U
Acenaphthene ND 2 " " " " " " U
J-Nitroaniline ND ) " " " " " " u
2,4-Dinitrophenol ND 16 n " " " " " U
Dibenzofuran ND 2 " " " " " " U
2,4-Dinitrotoluene ND 2 " " " " " " U
4-Nitrophenol ND 4 " " " " " " U
Fluorene ND 2 n " " " " ) U
4-Chloropheny| pheny! cther ND 2 ' " " n " " U
Diethyl phthaiate 3 2 " " " " "

The results in this veport apply to the samples analyzed in accordance with the chain of
custody documens. This analytical report must be reproduced in irs entirety.
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Sevenson Treatability Studies
2749 Lockport Road
Niagarz Falls NY, 14303

Project: Pompton Lakes
Project Number: Pompton Luakes

Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

Semivolatile Organic Compounds by EPA Method 8270C
Waste Stream Technology

Reporting
Anatyte Result Limit MDL Units Dilution Batch Prepared  Analyzed Method Nodes
Filter Press Filtrate (5115025-02) Water Sampled: 09/14/15 00:00 Received: 09/15/15 09:37
4-Nitroaniline ND 2 ug! 1 AISITO4 0916115 09/24/15 8270C** U
4,6-Dinitro-2-methyiphenol ND 4 " " n " " " u
n-Nitrosodiphenylamine ND 2 " » n " " " U
4-bromapheny iphenylether ND 2 " " " " " " U
Hexachlorobenzene ND 2 " " " " " " U
Pentachlorophenol ND 4 o " v " " " U
Phenanthrene ND 3 “ " . " " " U
Anthracene ND 9 u " " " " " U
Carbazole ND 2 " : ¢ “ # i U
Di-n-butyl phthalate ND 9 " " " " " " U
Benzidine ND 10 u " “ “ " " U
Fluoranthene ND ) " " " o " " U
Pyrene ND ) " " " a " " U
Buty! benzyl phthalate ND 2 " " " " " " u
Benzo (1) anthracene ND 2 " " .. " " " U
Chrysene ND 2 " " o a " " U
bis(2-EthylhexyBphthalate 15 2 N " " “ " "
Di-n-octy] phthalate ND 2 " " " " " " U
Benzo (b) fluoranthene ND ) " “ " a " " U
Benzo (k) fluoranthene ND 2 " n " n " » U
Benzo (a) pyrene ND 7 n o " M " W U
Indeno (1,2,3-cd) pyrene ND 2 " " " “ " " u
Dibenz (a,h) anthracene ND ) " " " a " " U
Benzo (g,h,i) peryiene ND 2 " " " " " " u
Aniline ND 4 u " " " " " U
Surrogate: 2-Fluorophenol 736 % 20-65 " " ” " G
Surrogate: Phenol-d6 456 % 10-45 " " " " G
Surrogate: Nitrobenzene-d3 HH % 45-105 " " » "
Surrogate: 2-Fluorobiphenyl 122% 50-105 " " " » G
Surrogate: 2,4,6-Tribromophenol 102 % 46-120 " " “ "
Surrogate: Terphenyl-di4 H7 % 50-120 " " a "

The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in ils entirery.
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Sevenson Treatability Studies
2749 Lockport Road
Niggara Falls NY, 14303

Project: Pompton Lakes
Project Number: Pompton Lakes Reported:
Project Manager: Jim Hyzy 09/24/15 10:43

Conventional Chemistry Parameters by EPA Methods
Waste Stream Technology

Reporting
Result Limit MDL Units Dilution Batch  Prepared  Analyzed =~ Method Notes

Filter Press Feed Materinl (S115025-01) Soil  Sampled: 09/14/15 00:08 Received: 09/15/15 (19:37

9.8 0.1 Ya 1 Al52401 09724115 09/24/15 %% calculation

The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document, This analytical report must be reproduced in its entivety.
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Client Sample Results
Client: Sevenson Environmental Services, Inc. TestAmerica Job 10: 480-85593-1
Project/Site; Sevenson Environmental Services, Inc.

Client Sample 1D: 400 PPM 757 FILTER PRESS Lab Sample I1D: 480-85593-1
Date Collected: 08/13/15 13:00 Matrin: Water
Date Received: 08/13/15 16:30

~ General Chemistry

Analyte Result Qualifler RL MDL. Unit D Prepared Analyzed DIl Fac
Ammonia 12 B T 0020 0.0050 mgll - T DBHEA5TET 7
Sulfide ND 1.0 0.67 mgll 08/18/15 05:35 1

TestAmerica Buffaio

Page 6 of 16 B/20/2015




Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number; Pompton Lakes

Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

Metals by EPA 6000/7000 Series Methods - Quality Control
Waste Stream Technology

Reporting Spike Source YREC RPD
Analyte Result Limit  Units Level Result  %REC  Limits Limit Notes
Batch AIS1526 - EPA 3015
Blank {AI51526-BLK1) Prepared & Analyzed; 09/15/15
Silver ND 0005  mgl
Arsenic ND Q.010 "
Barium ND 0.005 "
Cadmium ND 0.0061 "
Chromium ND 0.063 "
Lead ND 0.010 "
Selenium ND 0.020 "
LCS (AI51526-BS1) Prepared & Analyzed: 09/15/15
Sifver 0.564 0005 mg/l 0.556 101 BO-120
Arsenic 1.14 0010 " 1.11 103 80-120
Barium 121 0.005 " 1.11 109 80-120
Cadmium 1.13 0.001 " 1.11 102 §0-120
Chromium 1.13 0.005 " 1.11 102 80-120
Lead 1.14 0.610 " 11 103 80-120
Sefenium 1.18 0.020 " P11 107 80-120
Batch AI51629 - EPA 3051
Blank (AIS1629-BLK1) Prepared: 09/16/15 Analyzed: 09/17/15
Silver ND 0.500 mgkg wet
Assenis ND 200 "
Barium ND 1.00 "
Cadmium ND 0.500 "
Chromium ND 1.00 "
Lead ND 200 "
Selenium ND 2.00 "

The results in this report apply to the samples analyzed in accordance with the chain of
custody document, This analvtical report must be veproduced in its entirety.

Page 14 of 25




Sevenson Treatability Studies Project: Pompton Lakes
2749 Lockport Road Project Number: Pompton Lakes Reported:
Niagara Falls NY, 14305 Project Manaper: Yim Hyzy 09/24/15 10:43

Metals by EPA 6000/7000 Series Methods - Quality Control
Waste Stream Technology

Reporting Spike Source %REC RPD
Analyte Result Limit  Units Level Result  %REC  Limits RPD Limit Notes
Batch AI51629 - EPA 3051
LCS (AI51629-BS1) Prepared: 09/16/15 Analyzed: 09/17/15
Silver 50.3 0500 mgkgwet 500 101 75120
Arsenic 104 2.00 " 106 104 80-120
Barium 13 1.00 " 106 [13 BO-£20
Cadmium 109 G.500 " 100 149 80-£20
Chromium 108 1.00 " [0G 108 80-£20
Lead 380 2.00 " 106 110 BO-E20
Sefeniugm 137 200 " U 197 80-{2G
Batch AI51706 - EPA 7471A
Blank (AI51706-BLK1) Prepared & Analyzed: 09/17/15
Mercury ND 0.017 mgfkp wet
LCS (A151766-BS1) Prepared & Analyzed: 09/17/15
Mercury 0.1667 0017 mpkgwet 0.167 100 §9-120
Batch A152235 - EPA 7470A
Blank {AIS2235-BLK1) - Prepared & Analyzed: 09/22/15
Mercury ND 00002 mg/l
LCS (A152235-BS81) ‘ Prepared & Analyzed; 09/22/15 o
Mercury 0.002 0.0002  mgl 0.00250 160 80-120

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical repert must be reproduced in its entirety.
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Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14305

Reported:
09/24/15 10:43

TCLP Metals by 1311/6000/7000 Series Methods - Quality Control
Waste Stream Technology

Reporting Spike Source WREC RPD
Analyte Result Limit  Units Level Result  #REC Limits RPD Limit Nuotes
Batch AI51634 - EPA 3015 Leachate
Blank (AI51634-BLK1) Prepared: 09/16/15 Analyzed: 09/17/15
Silver ND 0025 mg/ll U
Arsenic ND 0.050 * U
Berium ND 0.G25 " u
Cedmium ND 0.005 " u
Chromium ND 0.025 " U
Lead ND 0.050 " U
Selenium ND 2.140 * U
LCS {AI51634-BS1) Prepared: 09/16/15 Analyzed: 09/17/15
Silver £.602 0025 mgl. 0.556 [08 80-120
Arsenic 120 0.050 v 111 108 80-120
Barium 1.24 0.025 " 111 mn 80-120
Cadmium 1.24 0.005 " 1.4t [EE 80-120
Chromium 1.16 0.025 " 1.4t 105 806-120
Lead 1.23 0.050 " 1.1t i 806-120
Selenium 122 0.100 " 1.11 1i0 80-120
Bateh A152236 - EPA 7T470A Leachate
Blank (A152236-BLK1) Prepared & Analyzed: 09/22/15
Mercury ND 00002  mp/lL u
LCS (AI52236-BS1) - Prepared & Analyzed: 09/22/15 -
Mercury 0.00247 00002 mgl. 0.00250 98.8 80-120

The results in this repart apply to the samples analyzed in aecordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Sevenson Treatability Studies Project: Pompton Lakes
2749 Lockport Road Project Number: Pompton Lakes
Niagara Falls NY, 14305 Project Manager: Jim Hyzy

Reparted:
09/24/15 10:43

Polychlorinated Biphenyls by EPA Method 8082 - Quality Control
Waste Stream Technology

Reporting Spike  Source %REC RPD
Analyte Result Limit  Units Level Result  2%REC  Limits RPD Limit Notes
Batch AIS1702 - EPA 35508
Blank (AI51702-BLK1) Prepared: 09/15/15 Analyzed: §9/22/15
Aroclor 1016 ND 6,60 ug/kg wet u
Aroclor 1221 ND 6.60 " U
Araclor 1232 ND 6.60 " U
Aroclor 1242 ND 6.60 " u
Aroclor 1248 ND 6.60 " u
Aroclor 1254 ND 6.60 " u
Aroclor 1260 NI 6.60 " u
Aroctor 1262 ND 6.60 " u
Aroclor 1268 ND 6.60 " u
Surrogate: Tetrachioro-meta-xylene 9.5 i h 313 §8.6 8125
Surrogate: Decachlorobipheny! 39.5 " 333 18 6130
Batch AI51703 - EPA 3510C
Blank (AI51703-BLK1) Prepared; 09/16/13 Analyzed: 09/22/15
Araclor 1016 ND 0050  ugll U
Aroctor 1221 ND 0.056 " u
Aroclor 1232 ND 0.050 " U
Aroclor 1242 ND 0.050 " u
Aroctor 1248 ND 0,050 " u
Aroctor 1254 ND 0.050 " u
Aroctor 1260 ND 0.056 " U
Aroclor 1262 ND 0.050 " U
Aroclor 1268 ND 0.050 " U
Surrogate: Tetrachloro-meta-xylene 0467 " 0.500 934 45135 o
Surrogate: Decachliorobiphenyl 0.541 " 0.500 108 35120

The results in this report apply to the samples analyzed in accordance with the chain of
eustody document, This analytical report must be roproduced in its entirety.
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes Reported:
Project Manager: Jim Hyzy 09/24/15 10:43

Volatile Organic Compounds by EPA Method 82608 - Quality Control

Waste Stream Technology

Analyte Result

Reporting Spike Source YREC RPD
Limit  Units Level Result  %eREC Limits RPD Limit Notes

Batch AI51524 - EPA 5030/5035 Seil MS

Biank (AIS1524-BLK1)

Prepared:; 09/15/15 Analyzed: 09/24/15

citloromethane ND
vinyi chioride ND
bromomethane ND
chioroethane ND
1,1-dichloroethene ND
acetone ND
carbon disulfide ND
methylene chloride ND
trans- |, 2-dichloroethene ND
1,1-dichloroethane ND
viny! acetate ND
2-hutanone ND
cis-f,2-dichtoroethene ND
chloroform ND
1,1,1-trichloroethane ND
carbon tetrachloride ND
benzese ND
1 2-dichloroethane ND
trichloroethene ND
1,2-dichloropropane ND
bromaodichloromethane ND
4-Methyl-2-pentanone {MIBK) ND
cis-1,3-dichloropropene ND
{oluene ND
trans-1,3-dichloropropene ND
1,1,2-trickloroethane ND
2-hexasnone ND
tetrachloroethene ND
1.3-dichloropropane ND
dibromochioromethane ND
chlorobenzene ND
ethylbenzene ND
m,p-xylene ND
o-xylene ND
styrene ND
bromoform ND
1,1,2.2-tetrachloroethine ND
1,3-dichiorobenzene ND

10 ugfg wet

(8
coocdUdcaoooIDaooooooa

Dot 0 B NS 19 M M B b2 B RN B
=

coCcooo oo o CccCcoooa
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The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety,
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Sevenson Treatability Studies
2749 Lockpori Road
Niagara Falls NY, 14303

Project: Pompton Lakes
Project Number: Pompton Lakes

Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

Volatile Organic Compounds by EPA Method 8260B - Quality Control
Waste Stream Technology

Reporting Spike Source %REC RPD
Analyte Result Limi¢  Units Level Result  %REC  Limits RPD Limit Notes
Batch AI151524 - EPA 5030/5035 Soil MS
Blank (AI51524-BLK1) Prepared: 09/15/15 Analyzed: 09/24/15
1,4-dichlorobenzene ND 2 ugfkg wet U
1,2-dichlorobenzene ND 2 " U
Surrogate: Dibromofluoromethane 227 ng/ml 30.0 98.9 90-115
Surrogate: 1,2-Dichioroethane-d4 30.6 " 300 102 90-120
Surrogate: Toluene-d8 9.6 " 30.0 98.6 o-11
Surrogate: Bromaofluorobenzene 30.2 i 30.0 1 90120
LCS (AI51524-BS1) Prepared: 09/15/15 Analyzed: 09/24/15
chicromethane 298 10 upfkg wet 300 99.4 60-125
vinyl chloride 299 Hij “ 300 99.5 63-113
bromemethane 294 Hij “ 300 979 55-145
chtaroethane 28.5 1} " 300 951 65-130
1,1-dichloroethene 314 2 " 300 105 80-115
acetone 408 10 " 70-135
carbon disutfide 288 2 " 65-110
methylene chloride 279 4] " 30.0 93.0 754135
trans-1,2-dichloroethene 302 2 " 360 106 85-110
1,1-dichloroethane 30.2 2 " 300 101 80-115
vinyl acetate 2659 10 " 65-115
2-butancne 07 10 " 65-115
cis-1,2-dichioroethene 67 2 " 300 102 80-115
chloroform 308 2 " 300 103 45-115
1,1, E-trichloroethane 189 2 " 300 96.4 85-115
carbon tetrachloride 296 2 " 300 98.6 75-125
benzene 314 2 “ 300 105 90-110
I,2-dichloroethane 323 2 " 300 108 85-115
trichloroethene s 2 " 300 105 85-115
I, 2-dichlaropropane 34 2 " 300 1015 B5-110
bromodichieromethane 34 2 " 300 145 B5-110
4-Methyl-2-pentanone (MIBK) 305 10 " 75-115
cis-1,3-dichloropropene 3L2 2 " 300 104 B5-115
toluene 30t 2 " 300 100 90-105
trans-1,3-dichloropropene 30.5 2 " 300 102 83110
1,1,2-trichioroethane 306 2 " 300 102 85-105
2-hexanone 302 10 " 75-120
tetrachloroethene 3L6 2 " 30.0 165 85-115
1, 3-dichleropropane 314 2 " K 105 85-105
dibromachloromethane 31.0 2 " 300 103 853-115

The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in ifs entirery,
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Sevenson Treatability Studies
2749 Lockpori Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
09/24/15 10043

Volatile Organic Compounds by EPA Method 82608 - Quality Control
Waste Stream Technology

Analyte Result

Reporting Spike
Limit  Units Level

Source
Result

%REC

%REC
Limits

RPD

RPD
Limit Notes

Batch A151524 - EPA 5030/5035 Soil MS

LCS (AI51524-BS1)

Prepared: 09/15/15 Analyzed: 09/24/15

chlorobenzene 3t 2 ughkg wet 300 104 90-105
ethylbenzene 300 2 " 30.0 100 80-F10
mp-xylene 61.0 4 " 60.0 102 80110
o-xylene o3 2 “ 30.0 104 85-110
styrene 302 2 " 30.0 104 90-110
bromoform 311 2 " 30.0 104 85-105
i,1,2,2-tetrachlorcethane 238 z - 360 G568 85105
1, 3-dichlorobenzens 314 2 " 300 105 OG-110
| d-dichlorobenzene 326 2 " 30,0 199 o0-1E(}
1,2-dichlorobenzens 311 2 " 300 194 O0-1E(
Surragate: Dibromofluoromethane 295 n‘;,'/mi 30.0 94.3 90-115
Swrrogate: 1,2-Dichlorvethane-d4 29.7 " 0.4 09.9 90-128
Surrogate: Toluene-d8 296 " 0.0 98.8 90-110
Surrogate: Bromofluorobenzene 36! " 36 100 90-120

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in irs entirety.
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Sevenson Treatability Studies Project: Pompton Lakes
2749 Lockport Road Project Number: Pompton Lakes Reported:
Niagara Falls NY, 14305 Project Manager: Jim Hyzy 09/24/15 10:43

Semivolatile Organic Compounds by EPA Method 8270C - Quality Control
Waste Stream Technology

Reparting Spike Source SREC RPD
Analyte Result Limit  Units Level Result  %WREC  Limits RPD Limit Notes
Batch A151701 - EPA 35508
Blank (AIS1701-BLK1) Prepared; 09/15/15 Analyzed: 09/24/135
N-Nitrosodimethylamine NI 134 ug/kg wet U
bis(2-chloroethylether N[ 67 " u
Aniline ND 134 " u
phenol ND 134 " U
2-chlorophenol ND 134 " u
benzyl alcohol NB 67 " U
bis(2-chioreisopropyijether NP 67 " 8]
2-methylphenol NP a7 " U
hexachloroethane ND 67 " u
N-Nitrasodi-n-propytamine ND 67 " u
3 & 4-methylphenol ND £34 " u
nitrobenzene ND 67 " U
isophorone ND 67 " u
2-nitrophenol ND £34 " U
2.4-dimethyiphenol ND £34 " u
Bis(2-chioroethoxy)methane ND 67 " U
benzoic acid ND 333 " 0]
2 4-dichlorophenol ND £34 " U
1,2 A-trichlorobenzene ND 67 " U
naphthalene ND 67 " u
4-chloroaniline ND 67 " u
hexachlorobutadiene ND 67 " U
4-chloro-3-methylphenol ND £34 " u
2.methylnaphthalene ND a7 " U
hexachlorocyclopentadiene ND 130 " U
2.4, 6-trichlorophenol ND 134 " U
2.4, 5richlorophenol ND 67 " B
2-¢hioronaphthalene ND 67 " U
2-nitroaniline ND 67 " U
acenaphthylene ND 67 " U
Dimethyl phthalate ND 67 " 3]
2,6-dinitrolofuene ND 67 " U
scenaphthene ND 67 ! U
J-nitroaniline ND 67 " U
2,4-dinitrophencl ND 333 " U
dibenzofuran ND 67 " U
2 4-dinitrotoluene ND 67 " U
4-nitrophenol ND 134 " U

The resulls in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in ils entirely.
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes
Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

Semivolatile Organic Compounds by EPA Method 8270C - Quality Control

Waste Stream Technology

Reporting Spike Source %REC RPD
Analyte Resuft Limit  Units Level Result  %REC  Limits Limit Notes
Batch AI51701 - EPA 3550B
Blank (A151701-BLK1) Prepared: 09/15/15 Analyzed: 09/24/15
fluorene ) ND 67 ug/'kg wet u
4-Chioropheny| phenyl ether NB 61 " [
Diethy! phthalate 202 67 "
4-nitroaniline ND 67 " u
4.6-Dinitro-2-methylphenol ND 134 " U
n-pitrosodiphenylamine NB 67 " u
4-bromophenylphenyiether ND &7 ” y
hexachlorobenzene ND 67 " U
pentachlorophienal ND 134 " U
phenanthrene ND 67 " u
anthracene ND 67 " [H
carbazale ND 67 " U
Di-n-butyl phthalate ND 67 " U
benzidine ND 330 " u
fluoranthene ND a7 " u
3,3 -Dichiorobenzidine ND 134 " U
pyreng ND 67 " U
Butyl benzyl phthalate ND 67 " u
Benzo (a) anthracene ND 67 " U
chrysene ND 67 " u
bis(2-ethylhexyijphthalate ND 67 " U
Di-n-octyl phthalate ND 67 " U
Benzo {b) flucranthene NB 67 " U
Benzo (k) flusranthene ND 67 " U
Benzo {a) pyrene ND 67 " U
Indeno (1,2,3-cd) pyrene ND 67 " U
Dibenz (a.h) anthracene ND 67 * ]
Benzo (g.hi) perylene ND 67 “ t
Surrogare: 2-Fluorophenol 5400 " 6670 811 4095
Surrogate: Phenol-d6 6420 " 6670 96.3 55-95 G
Surrogate: Nitrobenzene-ds 3190 " 3330 45.8 40-95 G
Surrogate: 2-Fluorobiphenyl 4030 " 3330 21 60-108 G
Surragate: 2,4,6-Tribromophenol! 1350 " 6671} 20.2 60-125 L
Surrogate: Terphenyl-di4 3990 " 3330 120 30-125

The results in thix report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety,
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Sevenson Treatability Studies
2749 Lockport Road
Niagara Fulls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes Reported:
Project Manager: Jim Hyzy 09/24/15 1043

Semivolatile Organic Compounds by EPA Method 8270C - Quality Control

Waste Stream Technology

Analyte Result

Reporting Spike Source %REC RPD
Limit  Units Level Resuit  %REC  Limits RPD Limit Notes

Batch AI51704 - EPA 3510C

Hank (AIS51704-BLK]1)

Prepared: 09/16/15 Analyzed: 09/24/15

n-gitrosodimethylamine ND
bis(2-Chloroethyl)ether ND
Pherol ND
2-Chiorophenol ND
Benzyl alcohol ND
bis{2-chloroisopropylyether ND
L-Methylphenol MND
Hexachloroethane ND
N-Nitrosodi-n-propylamine ND
3 & 4-methyiphenol ND
Nitrobenzene ND
Isophorone ND
2-Nitrophenol ND
2 4-Dimethylphenol ND
Bis(2-chloroethoxy )methane ND
Benzoic acid ND
2 4-Bichlorophenol ND
1,2, 4-Trichlorobenzene ND
Naphthalene ND
3,3-Dichiorobenzidine ND
4-Chloroaniline ND
Hexachlorobutadicne NB
4-Chloro-3-methylphenol ND
2-Methylnaphthalene NB
Hexachlorocyclopentadiene ND
2.4.6-Trichlorophenol ND
2.4.5-Trichlorophenol NI
2-Chloronaphthalene ND
2-Nitroaniline ND
Acenaphthylene ND
Dimethy( phehaiate ND
2.6-Dinitrotoluene ND
Acenaphthene ND
3-Nitroanitine ND
2,4-Dinitraphenol ND
Dibenzofuran ND
2 4-Dinitrotoluene ND
4-Nitropherol ND

0 ugl U
2 . U
4 " u
4 " u
2 " u
2 " u
2 " U
2 " v
2 " U
4 " U
2 " U
2 " U
4 " U
4 " u
2 . u

10 " U
4 " U
2 " U
3 " U
4 - u
2 U
2 u
4 0 u
2 u
2 U
4 o U
2 1}
2 " U
2 " u
2 " U
2 " u
2 " U
2 " u
2 " u

10 ' U
o u
o u
4 0 U

The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Page 23 of 25




2749 Lockport Road
Niagara Falls NY, 14305

Sevenson Treatability Studies

Project: Pompton Lakes
Project Number: Pompton Lakes

Project Manager: Jim Hyzy

Reported:
09/24/15 10:43

Semivolatile Organic Compounds by EPA Method 8270C - Quality Control

Waste Stream Technology

Reporting Spike Source %REC
Analyte Result Limit  Units Level Result  %REC  Limits Limit Notes
Batch A151704 - EPA 3510C
Blank (AI51704-BLEK1) Prepared: 09/16/15 Analyzed: 09/24/15
Fluorene ND b ug/l u
4-Chlorophenyl phenyl ether ND 2 " U
Diethy] phthalate 3.9 2 "
4-Nitroaniline ND 2 " u
4,6-Dinitro-2-methylphenol ND 4 " U
n-Nitrosodiphenylamine ND 2 " U
4-bromophenyiphenylether wRD z * u
Hexachlorobenzene ND 2 N U
Pentachlorophenol ND 4 " u
Phenanthrene ND 2 " U
Anthracene ND 2 " U
Carbazole ND 2 " U
Di-n-butyl phthalate ND 2 i U
Benzidine ND 10 " U
Fluoranthene ND 2 " U
Pyrene ND 2 " U
Butyl benzyl phthatate ND 2 " U
Benzo (a) anthracene ND 2 " U
Chrysene ND 2 " U
bis(2-Ethylhexyl)phthalate ND 2 " U
Di-n-octyl phthalate ND 2 " U
Benzo (b) fluoranthene ND 2 " 3]
Benzo (k) fluoranthene ND 2 " 3]
Benzo (a) pyrene ND 2 " U
Indeno (1,2,3-cd) pyrene ND 2 " U
Dibenz (a,h) anthracene ND 2 " U
Benzo (g,h,i) perylene ND 2 " i
Aniling ND 4 " U
Surrogate; 2-Fluorophenol 151 " 200 75.6 20-65 G
Surrogate: Phenol-d6 837 " 200 419 145
Surrogate: Nitrobenzene-ds 14 " 160 114 45-105 g
Surrogate: 2-Fluorobiphenyl iy " 160 119 50-105 G
Surrogate: 2,4,6-Tribromopheno! 208 " 200 e 40-120
Surrogate: Terphenyl-dl4 18 " 100 118 30-120

The results in this report apply o the samples analyzed in accordance with the chain of
custody docunment. This analytical report must be reproduced in its entirery,
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Sevenson Treatability Studies Project: Pompton Lakes
2749 Lockport Road Project Number: Pompton Lakes
Niagara Falls NY, 14303 Project Manager: Jim Hyzy

Reparted:
09/24/15 10:43

5.04

DET
ND
NR
dry
RPD

»

Notes and Definitions

Analyie included in the analysis, but not detected at or above the reporting limit,

The surrogate recovery for this sample is outside of established control limits due to a sample matrix effect.

L. denotes analyte recovery is less than the lower quality control limit,

G denotes analyle recovery is greater than the upper quality control limit,
Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Denotes & promulgeted method, but not the most updated version.

The results in this report apply 1o the samples analyzed in accordance with the chain af
custody document. This analytical report must be reproduced in its entirery.
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SEVENSON ENVIRONMENTAL SERVICES, INC.

2701 Lockport Road
Niagara Falls, NY 14305
(716) 282-2469

Analytical Data Report
Report Date: 09/24/15
Work Order Number: 5115025

Prepared For
Jim Hyzy

Sevenson Treatability Studies
2749 Lockport Road
Niagara Falls, NY 14305
Fax: (716) 284-1796

Site: Pompton Lakes

Enclosed are the results of analyses for samples received by the laboratory on 09/15/15. If you have any
questions concerning this report, please feel free to contact me.

DISCLAIMER: The Sevenson Laboratory is not certified by any State or Federal agency - these
results are for informational purposes only.

Sincerely,

James B. Hyzy, Ph.D., Director of Operations

C Sevenson
, Eaviresmental

Services, ine.

The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document. This analytical repart must be reproduced in its entirety.
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Sevenson Treatability Studies

2749 Lockport Road

Niagara Falls NY, 14303

Project: Pompton Lakes
Project Number; Pompton Lakes Reported:

Project Manager: Jim Hyzy

09/24/15 10:43

Items for Project Manager Review

LabNumber Analysis Analyte Exception
Metals RCRATCLPICP  (Soil) U-Flags used
Default Report (not modifted)
3E15025-02 8270C 2-Fluorobiphenyl G: G denotes analyte recovesy is greater than the upper
quatity control limit,
5115025-1 8260 TCL 1,2-Dichloroethane-d4 8-04: The surrogate recovery for this sample is outside of
established control limits due to a sampl
Al51524-B81 8260 TCL vinyl acetate No spike level
Al51524-BS1 8260 TCL carbon disulfide No spike level
Al51524-BS1 8260 TCL acetone No spike level
Al51524-B81 8260 TCL 4-Methyl-2-pestanone (MIBK) No spike level
5115025-02 8276C Phenoi-d6 G: G denotes anatyte recovery is greater than the upper
quality control limit.
Al51524-BS1 8260 TCL. 2-butanong No spike level
AI51701-BLKI 8270C 2,4,6-Tribromophenol L. L denotes analyte recovery is less thas the lower guality
control limit,
Hg TCLP CVAA (Soil) U-Flags used
82710C {Water) U-Flags used
8270C {Soil} U-Flags used
8260 TCL {Water) U-Flags used
8260 TCL (Soil} U-Flags used
PCBs by 8082 (Water) U-Flags used
PCBs by 8082 (Soil) Li-Flags used
VERSION 6.14:2004
Al5E524-B51 8260 TCL 2-hexanong No spike level
5[15025-02 8270C 2-Fluorephenol Exceeds upper control limit
AISETOE-BEKI 8270C Diethyl phthalate Blank >1 x MRL
Al31704-BLK1 8270C Nitrobenzene-d3 Exceeds upper control limit
Al51704-BLK1 8270C 2-Fluorophenol Exceeds upper control limit
Al51704-BLK1 8276C 2-Fluorobiphenyl Exceeds upper control limit
AlS1708-BLK] 8270C Phenol-db Exceeds upper control limit
AlF1T0E-BLEKY 8270C Nitrobenzene-d3 Exceeds upper conirol limit
Al31701-BLK1 827060 2-Fluorobiphenyl Exceeds upper control limit
5E15025-02 8270C 2-Fluerophenol G: G denotes nnalyte recovery is greater than the upper
quality control timit.
5H15025-02 8270C Phenol-d6 Exceeds upper control limit
Al51704-BLK1 8270C Diethyl phthalate Blank >} x MRL
5E15025-02 8276C 2-Fluorobiphenyl Exceeds upper control limit
SH5025-01 3260 TCL 1,2-Dichloroethane-d4 Exceeds lower control Himit
AlS1704-BLK T 82706C Nitrobenzene-d3 (i G denotes analyte recovery is greater than the upper
quatity contrel Hmit.
AlS1704-BLKY 8276C 2-Fluorephenol (G G denotes analyte recovery is greater than the upper
quality eontrol fimit.
Al51704-BLK]1 8276C 2-Fluorobiphenyl Gi: G denotes analyte recovery is greater than the upper

quality control fimit.

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirely.
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Sevenson Treatability Studies

2749 Lockport Road

Niagara Falls NY, 14305

Project: Pompton Lakes
Project Number: Pompton Lakes Reported;

Project Manager: Jim Hyzy 009/24/15 10:43

Items for Project Manager Review

EabNumber Analysis Analyte Exception

AES1701-BLK1 8276C Phenol-dé G G denotes analyte recovery is greater than the upper
quality control limit.

AISETH-BLK1 8270C Nitrobenzene-d3 G: G denotes analyte recovery is greater than the upper
quality control timit.

AlS1701-BLKY 8270C 2-Fluorobiphenyl Gi: G denotes analyte recovery is greater than the upper
quality control limit.

AlS170E-BLK] 8270C 2.4.,6-Tribromophenal Exceeds lower control Hmit

The results bt this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirery,

Page 3 of 3




	Appendix I. 2008, 2009, 2010, and 2015 Treatability Testing Results
	Appendix I1. 2008-2009 Treatability Testing
	Appendix I2. Spring 2010 Solidification/ Stabilization Testing
	Appendix I3. Spring 2010 Solidification/Stabilization Testing Addendum
	Appendix I4. 2015 Treatability Testing Results




