
 
Appendix D 
Results of 2004 Testing of ASB 
Sludges and Berm Sands  

 
This appendix describes the results of testing of sludges and berm sands at the  
aerated stabilization basin (ASB) facility located in Bellingham Bay in 
Bellingham, Washington.  This investigation was performed by RETEC 
during the summer of 2004 as part of the Whatcom Waterway Remedial 
Investigation/Feasibility Study (RI/FS). This work was prepared consistent 
with Agreed Order DE95TC-N399 and Work Plan Addendum 5. This testing 
was performed consistent with a sampling plan approved by the Department 
of Ecology (Ecology).   

D.1 Introduction and Background 
The primary objectives of this study were to collect additional chemical and 
physical testing data to support the RI/FS evaluations of the ASB sludges and 
berm areas. Field activities included a bathymetry survey, solids thickness 
probing, solids and berm sand sampling and dewatering tests of ASB sludges. 

GP has owned and operated a pulp and paper mill adjacent to the Whatcom 
Waterway since the 1960s.  Prior to 1971, facility wastewater was discharged 
to the Whatcom Waterway.  Facility primary wastewater treatment was 
initiated in 1972 and the direct discharge of wastewater to the Whatcom 
Waterway was discontinued in 1979 after construction and operation of the 
ASB secondary wastewater secondary treatment system.   

The ASB was designed to treat large quantities of process wastewater with 
continuous aeration.  Compressors provided air to static aerators tethered at 
elevation –7.0 feet (MLLW) across the lagoon bottom.  The ASB is separated 
into two sections by a panel wall to prevent short-circuiting.  In the first ASB 
section, sufficient oxygen is supplied to maintain aerobic conditions and 
sufficient energy is created to prevent deposition of solids.  Most organic 
stabilization occurs under this condition.  The second section of the basin 
facilitates settlement of solids and anaerobic decomposition.  A partially 
mixed condition is maintained by aerators to ensure oxidizing conditions exist 
in the surface waters.  Microbial metabolism is enhanced with ammonia and 
phosphoric acid additions due to the wastewater’s nutrient deficiency and lime 
is added for neutralization. 

Construction of the ASB was completed between 1978 and 1979.  Pre-
construction design borings were performed to evaluate the ASB location and 
selection of the outfall alignment.  A Phase II Geotechnical Exploration 
Report was prepared and summarized engineering conclusions and 
recommendations for the proposed ASB lagoon and outfall.  A Department of 
the Army Permit (No. 071-OYB-2-004368) was submitted in May 1978 and 
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presents the lagoon construction details.  Specific as-builts for the ASB are 
not available.   

The permit proposed the ASB bottom at an elevation of –12 feet MLLW.  
Generally, the interior of the lagoon berm consists of imported sand with rock 
placed under and along the exterior of the sand.  A combination of bentonite, 
lignin and sand was used as a seal along the inside of the berm surface and 
lagoon bottom to prevent wastewater from leaching into Bellingham Bay.   

Treated effluent from the ASB is discharged through an outfall chamber 
situated on the southwest wall.  The outfall and diffuser section run 
approximately 8,000 feet to the southwest.  The outfall consists of 60-inch 
inside diameter concrete pipe and is supported on a series of steel pile 
structures.  The diffuser section is approximately 2,000 feet with 1.5-inch 
diameter ports on either side of the pipe.  The scope of this investigation was 
limited to the interior of the ASB and no sampling was performed in the 
vicinity of the outfall. 

D.2  Investigation Methods 
This section describes the methods used to conduct the ASB sludges and berm 
soil investigations. Sections D.3 and D.4 present the results and conclusions of 
these investigations. 

D.2.1  Overview of Investigation 
All field activities were performed as outlined in the Sampling and Analysis 
Plan (RETEC, 2004) for each respective investigation.  Deviations from the 
SAP are described below.  Field activities were also conducted in accordance 
with procedures and actions defined in WAC 173-340-350 and the 
Washington State Sediment Management Standards (SMS) Chapter WAC-
173-204 (Washington State Department of Ecology [Ecology], 1995).  
Sediment sample collection followed the guidelines defined by the Puget 
Sound Dredged Disposal Analysis Program (PSDDA) and those presented in 
Puget Sound Estuarine Protocols (PSEP). 

Field sampling locations are presented on Figure 1.  All collected samples 
were submitted to Analytical Resources, Inc. (ARI) for chemical and physical 
testing and handled in accordance with PSDDA and PSEP testing protocols 
and QA/QC requirements. 

Field data collected during the investigation included the following: 

• Bathymetry: A bathymetric survey was conducted by Blue Water 
Engineering.  The survey consisted of tracks running perpendicular to 
the shore at approximately 50-foot spacing and measurements 
recorded every 10 to 20 feet per track line.  
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• Sludge Thickness Probing:  ASB solids thickness was estimated 
using a 30-foot aluminum pole marked at one-foot intervals.  Five 
transects were completed with five probing locations for each transect.  

• ASB Sludge Sampling: Surface samples were collected from the ASB 
lagoon by Van Veen surface grab and Ponar gravity core.  The grabs 
were deployed from an on-site motor vessel provided by GP.  Samples 
were submitted for physical testing and dewatering tests. 

• ASB Berm Sand Sampling:  Berm sand samples were collected from 
temporary Geoprobe borings completed along the ASB berm roadway.  
Samples were submitted and analyzed for chemical and physical 
parameters.  

D.2.2 General Work Requirements 

Health and Safety 
All site activities were conducted following procedures presented in the Site-
Specific Health and Safety Plan (HASP).  Before beginning work on the first 
day of field activities, a meeting was conducted to review the HASP.  The 
plan was kept at the site during any work and was available for review.  Safe 
work meetings were conducted on an as-needed basis to discuss planned work 
and review any safety issues. 

Prior to field activities, utilities were located.  No work activities were 
conducted in areas in the immediate vicinity of utilities.  No invasive testing 
was performed without prior location of all on-site utilities, including fiber 
optic lines. 

Prevention of Contaminant Releases 
To prevent contaminants from leaving the site, all equipment that came in 
contact with potentially contaminated soil or surface water/solids was 
decontaminated before it left the immediate area of the site.  Personal 
decontamination was also performed before leaving the immediate area.  The 
personal decontamination area included containers for disposal of used 
personal protective equipment, and additional fresh water for washing the 
skin.  The procedures for decontamination were presented in the HASP. 

Navigation, Positioning, and Location Control 
Positioning and navigation for sample locations was accomplished using a 
Real Time Kinematic (RTK) differential global positioning system (DGPS) 
that allowed for sub-meter horizontal and vertical accuracy.  A Trimble global 
positioning system (GPS) was also employed.  The objectives for the sample 
station positioning require an accuracy of plus or minus 3 meters with a 
minimum completeness of 90 percent of all sampling stations.  To meet these 
requirements, the instrument was calibrated over a known coordinate prior to 
the initiation of any field activities.  The datum for all survey data was 
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reported in SEDQUAL format in North American Datum 1983 (NAD83), 
South Zone. 

D.2.3 ASB Bathymetry and Solids Thickness Probing 
ASB bathymetry and solids thickness data were collected to estimate the 
volume of lagoon solids to be used for remedial alternative evaluations.  This 
data was used to confirm the volume of ASB sludges from prior volume 
calculations determined during the supplemental RI/FS. 

Bathymetry 
The bathymetric survey was conducted by Blue Water Engineering, in 
conformation with United States Army Corp of Engineers (USACE) Class 1 
survey standards (USACE, 2002).  Bathymetry was measured using a standard 
single beam echo sounder from a 10-foot Livingston with a small outboard.  
Echo sounder measurements were confirmed using a sounding pole at 
approximately 20 different locations.  Spatial coverage included the ASB 
lagoon and slope areas.  Survey transects ran perpendicular to the shore at 
approximately 50-foot spacing with measurements collected every 10 to 20 
feet per transect, adjusted as necessary.  Positioning was confirmed using a 
DGPS.  The survey data was edited for spikes and anomalies and then 
elevation-corrected. 

In conjunction with the bathymetry survey, Blue Water Engineering also 
surveyed the surface water elevation in the ASB. 

Solids Thickness Probing 
Solids thickness probing was performed to confirm the approximate sediment 
bottom (hard sediment) present during the ASB construction as proposed on 
the Army Corp permit.  A small barge-like motor vessel was provided by GP 
and a 30-foot marked aluminum pole was used.  Measurements were obtained 
by positioning the motor vessel along a transect line using DGPS, using the 
echo sounder to measure water depth and extending the aluminum pole from 
the top of solids to refusal (hard sediment).  The DGPS location, water depth 
and total depth to refusal were recorded.  Solids thickness measurements were 
recorded along five transects with five measurements taken along each 
transect line.  Results were used in conjunction with bathymetry data and 
previous mudline elevations (pre-ASB construction) to estimate the volume of 
sludges within the ASB. 

D.2.4 ASB Sample Collection 
The ASB investigation included two phases of sampling activities.  ASB 
sludges were collected for physical testing and ASB containment berm soil 
samples were collected for chemical and physical testing.  Sample collection 
methodologies are presented below. 
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ASB Sludge Sampling 
Eight locations were sampled for ASB sludges as shown in Figure 1.  Samples 
SS-01 through SS-07 were collected as surface grabs using a stainless steel 
Van Veen sediment grab sampler (0.025 m2).  Due to failed recovery attempts 
at sample location SS-08, a Ponar gravity core sampler and ten-pound weight 
were employed.  All sampling devices were deployed from a barge-like 
motorized vessel provided by GP. 

Grabs that did not meet acceptance requirements were rejected and additional 
attempts were made within a 20-foot radius.  Once accepted, the overlying 
water was siphoned off. Solids grabs were observed and described in 
accordance with the visual-manual description procedure (Method ASTM D-
2488 modified).       

Solids grab samples were submitted to ARI for physical testing and performed 
following PSEP and PSDDA procedures.  Physical testing included pH, total 
solids, total volatile solids, ash content, density, specific gravity and grain 
size.  Table D-1 presents a summary of physical testing performed at each 
solids sampling location. 

ASB Berm Sand Sampling 
Eight temporary Geoprobe borings were advanced on the perimeter of the 
ASB berm for chemical and physical testing of subsurface soils.  ASB berm 
sand sample locations are presented on Figure 1.  Two borings were advanced 
on each side of the ASB berm, including the landward area in the proximity of 
the GP warehouse. 

ASB berm sand samples were collected from locations BERM-01 (10-16 ft 
bgs), BERM-02 (10-16 ft bgs), BERM-03 (10-16 ft bgs), BERM-04 (8-14 ft 
bgs), BERM-05 (8-14 ft bgs), BERM-06 (10-16 ft bgs), BERM-07 (7-11 ft 
bgs), and BERM-08 (10-14 ft bgs).  Geoprobe sampling was conducted using 
continuous sampling to provide the best definition of subsurface conditions.  
Sand samples collected from the borings were field screened for the presence 
of gross contamination.  Sand samples were collected just below the water 
interface as observed at the time of sampling.  Geoprobe boring logs are 
included as attachments to this Appendix.    

Collected samples were submitted to ARI for chemical and physical testing 
and performed following PSEP and PSDDA procedures.  Table D-2 presents a 
summary of the chemical and physical testing performed at each berm sand 
sampling location. Chemical analyses included conventionals (pH, total 
solids, preserved total solids, ammonia, sulfide and total organic carbon), 
heavy metals, PCBs and SVOCs.  In addition, two composite samples were 
analyzed for dioxins-furans and submitted to STL for analysis.  The composite 
samples consisted of COMP-01 (BERM-01, BERM-04 and BERM-06) and 
COMP-02 (BERM-07 and BERM-08).  COMP-03 was also submitted for 
dioxins-furans analysis as a control sample composed of clean silicon dioxide 
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(particle size of 0.5-10 um) obtained from Sigma-Aldrich.  Physical testing 
included grain size analysis.     

D.3  Results of ASB Investigation 
This section describes the results of the ASB investigations consistent with the 
scope discussed in Section D.2 above.   Field sampling locations are presented 
on Figure 1.   Solids thickness probing details are provided in Table D-3 and a 
summary description of solids grab samples is presented in Table D-4.  
Chemical and physical testing results are summarized in Tables D-5, D-6 and 
D-7.  The laboratory analytical reports are attached as part of this appendix. 

D.3.1 Bathymetry and Solids Thickness Probing 
The bathymetric survey and solids thickness probing measurements are 
presented in Figure 2.  The bathymetry contour lines are shown in one-foot 
intervals The surface water elevation in the ASB lagoon was surveyed and 
measured at 19.27 feet MLLW. 

The sludge thickness probing measurement details are presented in Table D-3 
and shown in Figure 2 as distinct locations with the associated refusal 
elevation noted.  The depth to hard bottom was generally between -13 ft 
MLLW and -16 ft MLLW, which is consistent with the historical neat-line 
dredge elevation of -12 ft MLLW, after providing for typical historical over-
dredge allowances for production dredging. Excluding outlier measurements, 
the average hard sediment (refusal) elevation was approximately –14.3 feet 
MLLW as measured in the field. 

The sludge thickness was estimated at each location by subtracting the depth 
of water from the probing refusal depth.   Sludge thickness was consistent 
with the bathymetry data, as areas with greater sludge thickness showed a 
higher water/solids interface (mudline) elevation.  The average sludge 
thickness based on the 25 measurement locations was approximately 8.0 feet. 

D.3.2 Results of ASB Sludge Sampling 
The ASB sludges were sampled in eight locations (SS-01 to SS-08) and tested 
for physical parameters.  A summary of sample descriptions is presented in 
Table D-2.  The description summary includes field observations and recovery 
details.   

Physical testing included pH, total solids, total volatile solids, ash content, 
specific gravity, and grain size.  The results of the physical testing are 
presented in Table D-5.   

The samples consisted generally of silty sand with clay.  Gravel was not 
identified in any sample and very little course sand was identified in sample 
SS-08 (0.29%).  Samples collected on the east area of the panel wall showed 
an increase in silt and ash content.  Sample SS-08 showed a larger increase in 
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silt, ash, density and total solids results with a larger decrease in organic 
matter.  This sample was located adjacent the receiving outfall in the southeast 
area of the ASB. 

D.3.3 Results of ASB Sludge Dewatering Tests 
The results of ASB sludge dewatering tests are described in the attached 
memorandum from Veolia Water North America (Houston, TX). Results 
indicated that sludge dewatering using chemical and physical enhancements 
could achieve a dewatered solids concentration roughly twice the initial value. 
Results suggested that the degree of solids dewatering readily achievable with 
conventional separation technology will vary with the specific sludge sample, 
with final solids values ranging from about 20% to over 41% by weight. 
Cationic polymers enhanced the separation achievable with physical methods.   

D.3.4 Results of ASB Berm Sand Sampling  
Sampling of the ASB berm sand included advancing eight temporary 
Geoprobe boring around the perimeter of the ASB.  Two sample locations 
were completed on each side of the berm and are shown in Figure 1.  Berm 
sand samples were submitted for chemical and physical testing at each 
location and samples were collected just below the water interface as observed 
at the time of sampling.  The results of berm sand chemical testing are 
summarized in Tables D-6 and D-7. The physical testing results are 
summarized in Table D-8.  

Chemical Testing 
Chemical testing of ASB berm sand samples included conventionals, heavy 
metals, PCBs, SVOCs and dioxins/furans.  Sample analyses followed 
PSEP/PSDDA protocols.  Chemical testing results are summarized in Tables 
D-6  and D-7.  Chemical concentrations were compared with applicable 
Sediment Management Standard (SMS) screening criteria including Sediment 
Quality Standards (SQS) and Minimum Cleanup Levels (MCUL).  Dioxins-
furans were compared to applicable Puget Sound Dredge Disposal Analysis 
(PSDDA) screening criteria and MTCA Method B cleanup levels for 
unrestricted land uses.. 

Conventionals 

A summary of analytical results for pH, total solids, preserved total solids, N-
ammonia, sulfide, and total organic carbon is presented in Table D-6.  pH 
values ranged from 9.07 (BERM-03) to 7.70 (BERM-05).  Total solids ranged 
from 97.20% (BERM-05) to 94.4% (BERM-06).  The range of preserved total 
solids values was 94.70% (BERM-01) to 89.50% (BERM-07).  N-ammonia 
values ranged from 0.64 mg/N-kg (BERM-08) to 0.13 mg/N-kg (BERM-04).  
The  total organic carbon values ranged from 0.320% (BERM-08) to 0.088% 
(BERM-02).  Sulfide values were all below laboratory detection limits which 
ranged from 6.4 mg/kg to 1.7 mg/kg,             
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Heavy Metals 

Heavy metals were analyzed by EPA methods 6010/7471.  Antimony, 
Arsenic, cadmium, mercury and silver were all at non-detect concentrations.  
Chromium, copper, nickel and zinc were detected in all of the berm sand 
samples analyzed.  Lead was detected in six of the eight samples submitted for 
chemical analyses.  Of these detected heavy metals, none exceeded the 
applicable SMS screening criteria. 

Chromium was detected at concentrations ranging from 25.7 mg/kg (BERM-
02) to 18.6 mg/kg (BERM-04 and BERM-06).  All detected concentrations 
were below the applicable SMS screening values of 260 mg/kg (SQS) and 270 
mg/kg (MCUL). Results are consistent with Puget Sound area background 
concentrations. 

Copper concentrations in berm sands ranged from 44.6 mg/kg (BERM-05) to 
27.3 mg/kg (BERM-04).  All detected concentrations were below the 
applicable SMS screening values of 390 mg/kg (SQS and MCUL). Results are 
consistent with Puget Sound area background concentrations. 

Nickel was detected at concentrations ranging from 22 mg/kg (BERM-08) to 
17 mg/kg (BERM-06 and BERM-07).  Nickel does not currently have an 
associated SMS screening criteria. Results are consistent with Puget Sound 
area background concentrations. 

Zinc concentrations ranged from 38.6 mg/kg (BERM-08) to 29.0 mg/kg 
(BERM-06).  All detected concentrations were below the applicable SMS 
screening values of 410 mg/kg (SQS) and 960 mg/kg (MCUL). Results are 
consistent with Puget Sound area background concentrations. 

Lead was detected in six of the eight berm sand samples, including BERM-01 
through BERM-04, BERM-07 and BERM-08.  The maximum concentration 
was detected in sample BERM-08 (4 mg/kg) and the remaining samples had a 
concentration of 2 mg/kg (BERM-01, -02, -03, -04, and -07).  All detected 
concentrations were below the applicable SMS screening values of 450 mg/kg 
(SQS) and 530 mg/kg (MCUL). Results are consistent with Puget Sound area 
background concentrations. 

Polychlorinated Biphenyls (PCBs) 

PCB mixtures (Aroclors) were at non-detect concentrations in all of the eight 
berm sand samples.  All PCB detection limits were well below applicable 
SMS screening criteria.   
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Semivolatile Organics Compounds (SVOCs) 

SVOCs analysiswas performed on each of the eight berm sand samples.  All 
SVOCs were at non-detect concentrations, except bis(2-Ethylhexyl)phthalate 
(BEP) was detected at sample location BERM-08 at a concentration of 0.340 
mg/kg. Because the sample has a very low TOC content (0.32% TOC) the 
concentration was compared directly to the dry-weight LAET for BEP (1.30 
mg/kg). The measured value was less than the corresponding LAET. This 
compound is also a common field and laboratory contaminant. The fact that 
this compound was not detected in any of the other samples, suggests that the 
detection may have been a false positive.  

Dioxins/Furans  

Two composite berm sand samples were submitted for dioxins-furans 
analyses.  Sample COMP-01 consisted of a composite of berm sand samples 
BERM-01, BERM-04 and BERM-06.  Sample COMP-02 consisted of a 
composite of berm sand samples BERM-07 and BERM-08.  COMP-03 was a 
control sample as described above.  Table D-7 presents a summary of dioxin-
furans results. 

Dioxin/furan compounds were below method detection limits in samples 
COMP-01 and COMP-03.  Sample COMP-02 had two detections including 
total HxCDD (2.9 ng/kg) and OCDD (19 ng/kg).  These concentrations were 
multiplied by the associated toxic equivalency factors (TEF) and summed to 
calculate a toxic equivalence concentration (TEC).  The total TEQ 
concentration was 1.19 ng/kg for sample COMP-02.  This value is well below 
the applicable PSDDA screening level of  15 ng/kg (parts per trillion) and is 
also below the MTCA Method B cleanup level for upland soil reuse under 
unrestricted land use scenarios (6.7 ng/kg).    

Physical Parameters Testing 
Physical testing of berm sand samples consisted of grain size analysis.  Grain 
size analysis results are presented in Table D-8. 

Grain Size 

Grain size analysis was performed on all berm sand samples submitted for 
testing and was performed following PSEP/PSDDA protocols.  All samples 
consisted of a gravelly sand with trace amounts of silt and clay.  These results 
are consistent with the ASB berm construction details presented in the Army 
Corp permit. 

D.4  Conclusions of Investigation 
The results of the supplemental ASB investigation provided additional 
chemical and physical data to evaluate potential remedial options for cleanup 
and redevelopment.    Bathymetry, solids thickness probing and solids 
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physical testing provided the data to estimate solids volumes and evaluate 
design specifications for cleanup.  Chemical testing of ASB berm soils 
indicated that concentrations of heavy metals, PCBs, SVOCs, and dioxins-
furans were below the applicable SMS, MTCA and PSDDA screening levels.   
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Table D-1.  Summary of Tests Performed on ASB Sludges

pH Total Solids Total Volatile 
Solids Ash Content Density Specific Gravity Grain Size

ASB Lagoon Solids Samples

SS-01-0704 X X X X X X X

SS-02-0704 X X X X X X X

SS-03-0704 X X X X X X X

SS-04-0704 X X X X X X X

SS-05-0704 X X X X X X X

SS-06-0704 X X X X X X X

SS-07-0704 X X X X X X X

SS-08-0704 X X X X X X X

WS-01-0704 -- -- X -- X X X

Note:
Sample lcoation WS-01-0704 is a water sample collected in the vicinity of SS-03-0704.

Sample ID

Physical Testing



Table D-2.  Summary of Testing Performed on ASB Berm Sands

Physical 
Analyses

Conventionals Metals PCBs SVOCs Doxins / Furans Grain Size

ASB Berm Sand Samples

BERM-01-10-16 X X X X COMP-01 X

BERM-02-10-16 X X X X -- X

BERM-03-10-16 X X X X -- X

BERM-04-8-14 X X X X COMP-01 X

BERM-05-8-14 X X X X -- X

BERM-06-10-16 X X X X COMP-01 X

BERM-07-7-11 X X X X COMP-02 X

BERM-08-10-14 X X X X COMP-02 X

Note:
Sample COMP-03 is a control sample comprised of silicon dioxide (particle size 0.5-10um) obtained from Sigma-Aldrich and was relinguished to STL-West.

Sample ID

Chemical Analyses



Table D-3. Results of ASB Sludge Thickness Measurements

1 1239925.7 642189.5 23.1 -3.8 30.0 -10.7* 6.9
2 1239842.4 642313.9 23.8 -4.5 33.0 -13.7 9.2
3 1239747.9 642458.5 23.5 -4.2 34.0 -14.7 10.5
4 1239616.7 642685.0 25.1 -5.8 34.5 -15.2 9.4
5 1239514.3 642846.6 24.5 -5.2 33.0 -13.7 8.5

6 1239593.3 642947.9 25.9 -6.6 33.5 -14.2 7.6
7 1239752.8 642832.0 23.7 -4.4 35.0 -15.7 11.3
8 1239896.2 642693.3 17.9 1.4 32.5 -13.2 14.6
9 1240003.0 642530.6 18.4 0.9 34.0 -14.7 15.6
10 1240105.5 642426.2 17.7 1.6 35.5 -16.2 17.8

11 1240305.7 642573.6 27.1 -7.8 34.5 -15.2 7.4
12 1240176.6 642737.3 32.2 -12.9 35.0 -15.7 2.8
13 1240039.6 642860.5 27.8 -8.5 36.0 -16.7 8.2
14 1239915.2 643007.4 29.8 -10.5 35.0 -15.7 5.2
15 1239800.8 643140.5 29.1 -9.8 35.5 -16.2 6.4

16 1239903.8 643280.3 28.3 -9.0 33.0 -13.7 4.7
17 1240170.1 643035.6 26.2 -6.9 32.5 -13.2 6.3
18 1240053.3 643151.5 26.0 -6.7 33.0 -13.7 7.0
19 1240288.0 642878.8 26.4 -7.1 32.0 -12.7 5.6
20 1240445.2 642755.6 24.2 -4.9 30.0 -10.7 5.8

21 1240565.1 642903.5 23.1 -3.8 27.0 -7.7* 3.9
22 1240374.6 643112.8 27.1 -7.8 33.5 -14.2 6.4
23 1240336.9 643179.8 24.1 -4.8 32.0 -12.7 7.9
24 1240229.9 643304.8 26.3 -7.0 33.0 -13.7 6.7
25 1240098.2 643439.5 27.5 -8.2 32.0 -12.7 4.5

Average Measurements -14.3 8.0

Notes:
ASB lagoon water was surveyed at 19.27 feet MLLW.
*: Excluded from average elevation measurement.
1.  Mudline (solids) elevation was calculated by subtracting water depth from surveyed water level (19.27 feet MLLW).
2.  Pole refusal depth is the depth from the water line (MLLW) to the hard sediment measured using a 30-foot marked aluminum pole.
3.  Hard sediment elevation was calculated by subtracting the pole refusal depth from the surveyed water level (19.27 feet MLLW).

[4] Solids 
Thickness (ft)

1

2

Easting (ft) Northing (ft) Water Depth 
(ft)

[2] Pole Reusal 
Depth (ft)

Transect Number

3

4

5

[3] Hard 
Sediment  

Elevation (ft)

[1] Mudline 
Elevation (ft)



Table D-4. Description of ASB Sludge Samples

Color Texture Odor Sheen Debris Notes Analysis Replicate Grabs Water Depth (ft)
Sample 

Elevation 
(MLLW)

SS-01 7/28/2004 V V darkish olive 
green to black organinc silt slight hydrogen 

sulfide like odor
sligth purple-green 

sheen

5-10% black 
fragments (<1 

mm) 
none physical

testing 4 grabs 23.5 to 24.0 -4.5

SS-02 7/28/02004 V V dark olive green 
to black organinc silt

moderate to strong 
hydrogen sulfide 

like odor
slight spotty sheen 1-5% very fine 

black fragments soupy physical
testing 1 grab 28.5 -9.2

SS-03 7/28/2004 V V dark olive green 
to black organinc silt slight hydrogen 

sulfide like odor

very slight, spotty 
purple - green 

sheen

1-2 % very fine 
black fragments (> 

0.5 mm)
soupy physical

testing 1 grab 29.2 -9.9

SS-04 7/28/02004 V V dark olive green 
to black organinc silt

moderate to strong 
hydrogen sulfide 

like odor

very slight spotty 
sheen

1 % black 
fragments soupy physical

testing 3 grabs 22.2 to 22.7 -3.2

SS-05 7/28/2004 V V dark olive green 
to black organinc silt

moderate to strong 
hydrogen sulfide 

like odor
slight spotty sheen none soupy physical

testing 1 grab 22.4 -3.1

SS-06 7/28/02004 V V dark olive green 
to black organinc silt

moderate 
hydrogen sulfide 

like odor
spotty sheen

woody-like black 
fragments (up to 4 

mm)
soupy physical

testing 1 grab 25.3 -6.0

SS-07 7/28/2004 V V dark olive green 
to black organinc silt slight hydrogen 

sulfide like odor slight spotty sheen

5 % black 
fragments   (<1 
mm) and woody 
material (25 mm)

soupy physical
testing 3 grabs 23.8 to 26.1 -5.7

SS-08 7/28/02004 P NR organinc silt slight hydrogen 
sulfide like odor none

chunks of clayey 
silt and 10 % black 

fragments (1-2 
mm)

none physical
testing

3 refused van 
Veen and 3 

accepted Ponar
19.5 to 21.1 -1.0

Notes:
Elevations based on survey elevation of ASB lagoon water at 19.27 feet MLLW.
V V = Van Veen Surface Grab Sampler
P = Pondar grab plus 10 pound weight
NR = Not Reported

Sample ID

Field Observations of Sample Sample Recovery Details

Date 
Collected

Sample 
Method



Table D-5.  Physical Testing Results for ASB Sludges

Coarse       
Sand

Medium      
Sand Fine Sand Total Sand Very Coarse 

Silt Coarse Silt Medium      
Silt Fine Silt Very Fine     

Silt

Sieve Size       
(microns)

>4750 4750-2000 2000-425 425-75 4750-75 75-32 32-22 22-13 13-9 9-3.2 <3.2

SS-01-0704 0.00 0.00 9.33 30.93 40.26 5.65 19.47 10.82 3.25 9.74 10.82

SS-02-0704 0.00 0.00 61.47 11.67 73.14 3.24 4.72 3.54 2.36 3.54 9.45

SS-03-0704 0.00 0.00 36.22 32.06 68.29 4.28 6.58 3.29 2.19 8.78 6.58

SS-04-0704 0.00 0.00 65.20 14.11 79.31 1.45 3.21 4.28 1.07 6.41 4.28

SS-05-0704 0.00 0.00 67.50 10.61 78.11 1.45 0.21 2.89 4.33 7.22 5.78

SS-06-0704 0.00 0.04 17.79 26.54 44.36 11.05 16.01 9.15 3.43 9.15 6.86

SS-07-0704 0.00 0.00 35.22 28.23 63.45 4.93 4.86 7.30 2.43 7.30 9.73

SS-08-0704 0.00 0.29 4.43 25.39 30.12 28.02 18.32 9.59 2.62 6.11 5.23

Sample ID Dry Density 
(pcf)

Wet Density 
(pcf)

% Total 
Solids

% Organic 
Matter % Ash Specific 

Gravity
pH

(in DI water)

SS-01-0704 554.4 7.4 66.5 15.3 40.7 59.3 1.97 6.92

SS-02-0704 640.9 5.0 64.7 13.5 72.1 27.9 1.97 6.88

SS-03-0704 688.0 5.7 65.2 12.7 64.2 35.8 1.99 6.89

SS-04-0704 1065.1 5.6 65.5 8.6 49.2 50.8 1.88 6.90

SS-05-0704 538.0 4.5 64.7 15.7 81.2 18.8 1.76 6.83

SS-06-0704 520.9 10.3 68.2 16.1 47.1 52.9 2.09 6.96

SS-07-0704 901.6 6.3 65.9 10.0 54.2 45.8 1.84 6.91

SS-08-0704 215.4 24.6 77.9 31.7 13.5 86.5 1.32 7.11

Note:  All grain size results reported in %.

%  Moisture 
Content 
Range

Clay

Silt
Percent Retained in 
Each Size Fraction Gravel

Sand



Table D-6.  Chemical Testing Data
          for ASB Berm Sands

Sample ID
Sample Date 8/12/2004 8/12/2004 8/12/2004

Sample Depth (feet bgs) 10-16 10-16 10-16
Analysis SQS MCUL
Conventionals (units testing specific)

pH (std units) NV NV 8.29 8.54 9.07
Total Solids (%) NV NV 96.40 95.90 95.90
Preserved Total Solids (%) NV NV 94.70 93.80 93.30
N-Ammonia (mg/N-kg) NV NV 0.31 0.42 0.33
Sulfide (mg/kg) NV NV < 2.7 < 2.0 < 1.9
Total Organic Carbon (%) NV NV 0.171 0.088 0.091

Metals (6010/7471) - mg/kg
Antimony NV NV < 5 < 5 < 5
Arsenic 57 93 < 5 < 5 < 5
Cadmium 5.1 6.7 < 0.2 < 0.2 < 0.2
Chromium 260 270 19.9 25.7 21.7
Copper 390 390 36.7 38.6 41.4
Lead 450 530 2 2 2
Mercury 0.41 0.59 < 0.05 < 0.04 < 0.04
Nickel NV NV 18 21 19
Silver 6.1 6.1 < 0.3 < 0.3 < 0.3
Zinc 410 960 32.9 34.8 32.6

PCBs (PSDDA by GC/MS) - mg/kg
Aroclor 1016 12 * 65* < 0.020 < 0.020 < 0.019
Aroclor 1242 12 * 65* < 0.020 < 0.020 < 0.019
Aroclor 1248 12 * 65* < 0.020 < 0.020 < 0.019
Aroclor 1254 12 * 65* < 0.020 < 0.020 < 0.019
Aroclor 1260 12 * 65* < 0.020 < 0.020 < 0.019
Aroclor 1221 12 * 65* < 0.020 < 0.020 < 0.019
Aroclor 1232 12 * 65* < 0.020 < 0.020 < 0.019

SVOCs (PSDDA by GC/MS) - mg/kg
Phenol 0.42 1.2 < 0.019 < 0.020 < 0.019
Bis-(2-Chloroethyl) Ether NV NV < 0.039 < 0.040 < 0.039
2-Chlorophenol NV NV < 0.019 < 0.020 < 0.019
1,3-Dichlorobenzene NV NV < 0.019 < 0.020 < 0.019
1,4-Dichlorobenzene 3.1 * 9 * < 0.019 < 0.020 < 0.019
Benzyl Alcohol 0.057 0.073 < 0.019 < 0.020 < 0.019
1,2-Dichlorobenzene 2.3 * 2.3 * < 0.019 < 0.020 < 0.019
2-Methylphenol 0.063 0.063 < 0.019 < 0.020 < 0.019
2,2'-Oxybis (1-Chloropropane) NV NV < 0.019 < 0.020 < 0.019
4-Methylphenol 0.67 0.67 < 0.019 < 0.020 < 0.019
N-Nitro-Di-N-Propylamine NV NV < 0.039 < 0.040 < 0.039
Hexachloroethane NV NV < 0.019 < 0.020 < 0.019
Nitrobenzene NV NV < 0.019 < 0.020 < 0.019
Isophorone NV NV < 0.019 < 0.020 < 0.019
2-Nitrophenol NV NV < 0.097 < 0.099 < 0.097
2,4-Dimethylphenol 0.029 0.029 < 0.019 < 0.020 < 0.019
Benzoic Acid 0.65 0.65 < 0.190 < 0.200 < 0.190
bis-(2-Chloroethoxy) Methane NV NV < 0.019 < 0.020 < 0.019
2,4-Dichlorophenol NV NV < 0.058 < 0.060 < 0.058
1,2,4-Trichlorobenzene 0.81 * 1.8 * < 0.019 < 0.020 < 0.019
Naphthalene 99 * 170 * < 0.019 < 0.020 < 0.019
4-Chloroaniline NV NV < 0.058 < 0.060 < 0.058
Hexachlorobutadiene 3.9 * 6.2 * < 0.019 < 0.020 < 0.019
4-Chloro-3-methylphenol NV NV < 0.039 < 0.040 < 0.039
2-Methylnaphthalene 38 * 64 * < 0.019 < 0.020 < 0.019
Hexachlorocyclopentadiene NV NV < 0.097 < 0.099 < 0.097
2,4,6-Trichlorophenol NV NV < 0.097 < 0.099 < 0.097
2,4,5-Trichlorophenol NV NV < 0.097 < 0.099 < 0.097

BERM-03-10-16BERM-01-10-16 BERM-02-10-16SMS Screening 
Criteria



Table D-6.  Chemical Testing Data
          for ASB Berm Sands

Sample ID
Sample Date 8/12/2004 8/12/2004 8/12/2004

Sample Depth (feet bgs) 10-16 10-16 10-16
Analysis SQS MCUL

BERM-03-10-16BERM-01-10-16 BERM-02-10-16SMS Screening 
Criteria

2-Chloronaphthalene NV NV < 0.019 < 0.020 < 0.019
2-Nitroaniline NV NV < 0.097 < 0.099 < 0.097
Dimethylphthalate 53 * 53 * < 0.019 < 0.020 < 0.019
Acenaphthylene 66 * 66 * < 0.019 < 0.020 < 0.019
3-Nitroaniline NV NV < 0.120 < 0.120 < 0.120
Acenaphthene 16 * 57 * < 0.019 < 0.020 < 0.019
2,4-Dinitrophenol NV NV < 0.190 < 0.200 < 0.190
4-Nitrophenol NV NV < 0.097 < 0.099 < 0.097
Dibenzofuran NV NV < 0.019 < 0.020 < 0.019
2,6-Dinitrotoluene NV NV < 0.097 < 0.099 < 0.097
2,4-Dinitrotoluene NV NV < 0.097 < 0.099 < 0.097
Diethylphthalate 61 * 110 * < 0.019 < 0.020 < 0.019
4-Chlorophenyl-phenylether NV NV < 0.019 < 0.020 < 0.019
Fluorene 23 * 79 * < 0.019 < 0.020 < 0.019
4-Nitroaniline 15 * 58 * < 0.097 < 0.099 < 0.097
4,6-Dinitro-2-Methylphenol NV NV < 0.190 < 0.200 < 0.190
N-Nitrosodiphenylamine 11 * 11 * < 0.019 < 0.020 < 0.019
4-Bromophenyl-phenylether NV NV < 0.019 < 0.020 < 0.019
Hexachlorobenzene 0.38 * 2.3 * < 0.019 < 0.020 < 0.019
Pentachlorophenol 0.36 0.69 < 0.097 < 0.099 < 0.097
Phenanthrene 100 * 480 * < 0.019 < 0.020 < 0.019
Carbazole NV NV < 0.019 < 0.020 < 0.019
Anthracene 220 * 1200 * < 0.019 < 0.020 < 0.019
Di-n-Butylphthalate 220 * 1700 * < 0.019 < 0.020 < 0.019
Fluoranthene 160 * 1200 * < 0.019 < 0.020 < 0.019
Pyrene 1000 * 1400 * < 0.019 < 0.020 < 0.019
Butylbenzylphthalate 4.9 * 64 * < 0.019 < 0.020 < 0.019
3,3'-Dichlorobenzidine NV NV < 0.097 < 0.099 < 0.097
Benzo(a)Anthracene 110 * 270 * < 0.019 < 0.020 < 0.019
bis (2-Ethylhexyl) phthalate 47 * 78 * < 0.019 < 0.020 < 0.019
Chrysene 110 * 460 * < 0.019 < 0.020 < 0.019
Di-n-Octyl phthalate 58 * 4500 * < 0.019 < 0.020 < 0.019
Benzo(b)Fluoranthene NV NV < 0.019 < 0.020 < 0.019
Benzo(k)Fluoranthene NV NV < 0.019 < 0.020 < 0.019
Benzo(a)Pyrene 99 * 210 * < 0.019 < 0.020 < 0.019
Indeno(1,2,3-cd)Pyrene 34 * 34 * < 0.019 < 0.020 < 0.019
Dibenzo(a,h)Anthracene 12 * 33 * < 0.019 < 0.020 < 0.019
Benzo(ghi)Perylene 31 * 78 * < 0.019 < 0.020 < 0.019
Aniline NV NV < 0.019 < < 0.019

Notes:
All results are expressed in units of mg/kg dry weight. 
*: SQS/MCUL value is expressed as TOC-normalized concentration (ppm TOC). 
NV: No value currently available.



Table D-6.  Chemical Testing Data
          for ASB Berm Sands

Sample ID
Sample Date

Sample Depth (feet bgs)
Analysis SQS MCUL
Conventionals (units testing specific)

pH (std units) NV NV
Total Solids (%) NV NV
Preserved Total Solids (%) NV NV
N-Ammonia (mg/N-kg) NV NV
Sulfide (mg/kg) NV NV
Total Organic Carbon (%) NV NV

Metals (6010/7471) - mg/kg
Antimony NV NV
Arsenic 57 93
Cadmium 5.1 6.7
Chromium 260 270
Copper 390 390
Lead 450 530
Mercury 0.41 0.59
Nickel NV NV
Silver 6.1 6.1
Zinc 410 960

PCBs (PSDDA by GC/MS) - mg/kg
Aroclor 1016 12 * 65*
Aroclor 1242 12 * 65*
Aroclor 1248 12 * 65*
Aroclor 1254 12 * 65*
Aroclor 1260 12 * 65*
Aroclor 1221 12 * 65*
Aroclor 1232 12 * 65*

SVOCs (PSDDA by GC/MS) - mg/kg
Phenol 0.42 1.2
Bis-(2-Chloroethyl) Ether NV NV
2-Chlorophenol NV NV
1,3-Dichlorobenzene NV NV
1,4-Dichlorobenzene 3.1 * 9 *
Benzyl Alcohol 0.057 0.073
1,2-Dichlorobenzene 2.3 * 2.3 *
2-Methylphenol 0.063 0.063
2,2'-Oxybis (1-Chloropropane) NV NV
4-Methylphenol 0.67 0.67
N-Nitro-Di-N-Propylamine NV NV
Hexachloroethane NV NV
Nitrobenzene NV NV
Isophorone NV NV
2-Nitrophenol NV NV
2,4-Dimethylphenol 0.029 0.029
Benzoic Acid 0.65 0.65
bis-(2-Chloroethoxy) Methane NV NV
2,4-Dichlorophenol NV NV
1,2,4-Trichlorobenzene 0.81 * 1.8 *
Naphthalene 99 * 170 *
4-Chloroaniline NV NV
Hexachlorobutadiene 3.9 * 6.2 *
4-Chloro-3-methylphenol NV NV
2-Methylnaphthalene 38 * 64 *
Hexachlorocyclopentadiene NV NV
2,4,6-Trichlorophenol NV NV
2,4,5-Trichlorophenol NV NV

SMS Screening 
Criteria 8/12/2004 8/11/2004 8/11/2004

8-14 8-14 10-16

8.91 7.70 7.11
96.40 97.20 95.90 *
94.60 94.30 94.50
0.13 0.17 0.20

< 1.7 < 4.9 < 6.4
0.127 0.133 0.120

< 5 < 10 < 5
< 5 < 10 < 5
< 0.2 < 0.5 < 0.2

18.6 23 18.6
27.3 44.6 30.9

2 < 5 < 2
< 0.05 < 0.04 < 0.05

19 21 17
< 0.3 < 0.7 < 0.3

30.0 37 29.0

< 0.019 < 0.019 < 0.020
< 0.019 < 0.019 < 0.020
< 0.019 < 0.019 < 0.020
< 0.019 < 0.019 < 0.020
< 0.019 < 0.019 < 0.020
< 0.019 < 0.019 < 0.020
< 0.019 < 0.019 < 0.020

< 0.019 < 0.019 < 0.019
< 0.039 < 0.038 < 0.039
< 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
< 0.019 < 0.019 < 0.019
< 0.039 < 0.038 < 0.039
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.097 < 0.096 < 0.096
< 0.019 < 0.019 < 0.019
< 0.190 < 0.190 < 0.190
< 0.019 < 0.019 < 0.019
< 0.058 < 0.058 < 0.058
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.058 < 0.058 < 0.058
< 0.019 < 0.019 < 0.019
< 0.039 < 0.038 < 0.039
< 0.019 < 0.019 < 0.019
< 0.097 < 0.096 < 0.096
< 0.097 < 0.096 < 0.096
< 0.097 < 0.096 < 0.096

BERM-04-8-14 BERM-05-8-14 BERM-06-10-16



Table D-6.  Chemical Testing Data
          for ASB Berm Sands

Sample ID
Sample Date

Sample Depth (feet bgs)
Analysis SQS MCUL

SMS Screening 
Criteria

2-Chloronaphthalene NV NV
2-Nitroaniline NV NV
Dimethylphthalate 53 * 53 *
Acenaphthylene 66 * 66 *
3-Nitroaniline NV NV
Acenaphthene 16 * 57 *
2,4-Dinitrophenol NV NV
4-Nitrophenol NV NV
Dibenzofuran NV NV
2,6-Dinitrotoluene NV NV
2,4-Dinitrotoluene NV NV
Diethylphthalate 61 * 110 *
4-Chlorophenyl-phenylether NV NV
Fluorene 23 * 79 *
4-Nitroaniline 15 * 58 *
4,6-Dinitro-2-Methylphenol NV NV
N-Nitrosodiphenylamine 11 * 11 *
4-Bromophenyl-phenylether NV NV
Hexachlorobenzene 0.38 * 2.3 *
Pentachlorophenol 0.36 0.69
Phenanthrene 100 * 480 *
Carbazole NV NV
Anthracene 220 * 1200 *
Di-n-Butylphthalate 220 * 1700 *
Fluoranthene 160 * 1200 *
Pyrene 1000 * 1400 *
Butylbenzylphthalate 4.9 * 64 *
3,3'-Dichlorobenzidine NV NV
Benzo(a)Anthracene 110 * 270 *
bis (2-Ethylhexyl) phthalate 47 * 78 *
Chrysene 110 * 460 *
Di-n-Octyl phthalate 58 * 4500 *
Benzo(b)Fluoranthene NV NV
Benzo(k)Fluoranthene NV NV
Benzo(a)Pyrene 99 * 210 *
Indeno(1,2,3-cd)Pyrene 34 * 34 *
Dibenzo(a,h)Anthracene 12 * 33 *
Benzo(ghi)Perylene 31 * 78 *
Aniline NV NV

Notes:
All results are expressed in units of mg/kg dry weight. 
*: SQS/MCUL value is expressed as TOC-normalized concentration (ppm T
NV: No value currently available.

8/12/2004 8/11/2004 8/11/2004
8-14 8-14 10-16

BERM-04-8-14 BERM-05-8-14 BERM-06-10-16

< 0.019 < 0.019 < 0.019
< 0.097 < 0.096 < 0.096
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.120 < 0.120 < 0.120
< 0.019 < 0.019 < 0.019
< 0.190 < 0.190 < 0.190
< 0.097 < 0.096 < 0.096
< 0.019 < 0.019 < 0.019
< 0.097 < 0.096 < 0.096
< 0.097 < 0.096 < 0.096
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.097 < 0.096 < 0.096
< 0.190 < 0.190 < 0.190
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.097 < 0.096 < 0.096
< 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
< 0.097 < 0.096 < 0.096
< 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
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019
< 0.019 < 0.019 < 0.019



Table D-6.  Chemical Testing Data
          for ASB Berm Sands

Sample ID
Sample Date

Sample Depth (feet bgs)
Analysis SQS MCUL
Conventionals (units testing specific)

pH (std units) NV NV
Total Solids (%) NV NV
Preserved Total Solids (%) NV NV
N-Ammonia (mg/N-kg) NV NV
Sulfide (mg/kg) NV NV
Total Organic Carbon (%) NV NV

Metals (6010/7471) - mg/kg
Antimony NV NV
Arsenic 57 93
Cadmium 5.1 6.7
Chromium 260 270
Copper 390 390
Lead 450 530
Mercury 0.41 0.59
Nickel NV NV
Silver 6.1 6.1
Zinc 410 960

PCBs (PSDDA by GC/MS) - mg/kg
Aroclor 1016 12 * 65*
Aroclor 1242 12 * 65*
Aroclor 1248 12 * 65*
Aroclor 1254 12 * 65*
Aroclor 1260 12 * 65*
Aroclor 1221 12 * 65*
Aroclor 1232 12 * 65*

SVOCs (PSDDA by GC/MS) - mg/kg
Phenol 0.42 1.2
Bis-(2-Chloroethyl) Ether NV NV
2-Chlorophenol NV NV
1,3-Dichlorobenzene NV NV
1,4-Dichlorobenzene 3.1 * 9 *
Benzyl Alcohol 0.057 0.073
1,2-Dichlorobenzene 2.3 * 2.3 *
2-Methylphenol 0.063 0.063
2,2'-Oxybis (1-Chloropropane) NV NV
4-Methylphenol 0.67 0.67
N-Nitro-Di-N-Propylamine NV NV
Hexachloroethane NV NV
Nitrobenzene NV NV
Isophorone NV NV
2-Nitrophenol NV NV
2,4-Dimethylphenol 0.029 0.029
Benzoic Acid 0.65 0.65
bis-(2-Chloroethoxy) Methane NV NV
2,4-Dichlorophenol NV NV
1,2,4-Trichlorobenzene 0.81 * 1.8 *
Naphthalene 99 * 170 *
4-Chloroaniline NV NV
Hexachlorobutadiene 3.9 * 6.2 *
4-Chloro-3-methylphenol NV NV
2-Methylnaphthalene 38 * 64 *
Hexachlorocyclopentadiene NV NV
2,4,6-Trichlorophenol NV NV
2,4,5-Trichlorophenol NV NV

SMS Screening 
Criteria 8/13/2004 8/13/2004

7-11 10-14

8.87 8.43
94.40 * 96.10
89.50 91.60
0.63 0.64

< 2.0 < 2.8
0.128 0.320

< 5 < 5
< 5 < 5
< 0.2 < 0.2

19.9 22.3
39.9 32.1

2 4
< 0.05 < 0.05

17 22
< 0.3 < 0.3

30.9 38.6

< 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
< 0.038 < 0.038
< 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
< 0.038 < 0.038
< 0.019 < 0.019
< 0.019 < 0.019
< 0.019 < 0.019
< 0.096 < 0.094
< 0.019 < 0.019
< 0.190 < 0.190
< 0.019 < 0.019
< 0.057 < 0.056
< 0.019 < 0.019
< 0.019 < 0.019
< 0.057 < 0.056
< 0.019 < 0.019
< 0.038 < 0.038
< 0.019 < 0.019
< 0.096 < 0.094
< 0.096 < 0.094
< 0.096 < 0.094

BERM-07-7-11 BERM-08-10-14



Table D-6.  Chemical Testing Data
          for ASB Berm Sands

Sample ID
Sample Date

Sample Depth (feet bgs)
Analysis SQS MCUL

SMS Screening 
Criteria

2-Chloronaphthalene NV NV
2-Nitroaniline NV NV
Dimethylphthalate 53 * 53 *
Acenaphthylene 66 * 66 *
3-Nitroaniline NV NV
Acenaphthene 16 * 57 *
2,4-Dinitrophenol NV NV
4-Nitrophenol NV NV
Dibenzofuran NV NV
2,6-Dinitrotoluene NV NV
2,4-Dinitrotoluene NV NV
Diethylphthalate 61 * 110 *
4-Chlorophenyl-phenylether NV NV
Fluorene 23 * 79 *
4-Nitroaniline 15 * 58 *
4,6-Dinitro-2-Methylphenol NV NV
N-Nitrosodiphenylamine 11 * 11 *
4-Bromophenyl-phenylether NV NV
Hexachlorobenzene 0.38 * 2.3 *
Pentachlorophenol 0.36 0.69
Phenanthrene 100 * 480 *
Carbazole NV NV
Anthracene 220 * 1200 *
Di-n-Butylphthalate 220 * 1700 *
Fluoranthene 160 * 1200 *
Pyrene 1000 * 1400 *
Butylbenzylphthalate 4.9 * 64 *
3,3'-Dichlorobenzidine NV NV
Benzo(a)Anthracene 110 * 270 *
bis (2-Ethylhexyl) phthalate 47 * 78 *
Chrysene 110 * 460 *
Di-n-Octyl phthalate 58 * 4500 *
Benzo(b)Fluoranthene NV NV
Benzo(k)Fluoranthene NV NV
Benzo(a)Pyrene 99 * 210 *
Indeno(1,2,3-cd)Pyrene 34 * 34 *
Dibenzo(a,h)Anthracene 12 * 33 *
Benzo(ghi)Perylene 31 * 78 *
Aniline NV NV

Notes:
All results are expressed in units of mg/kg dry weight. 
*: SQS/MCUL value is expressed as TOC-normalized concentration (ppm T
NV: No value currently available.

8/13/2004 8/13/2004
7-11 10-14

BERM-07-7-11 BERM-08-10-14

< 0.019 < 0.019
< 0.096 < 0.094
< 0.019 < 0.019
< 0.019 < 0.019
< 0.110 < 0.110
< 0.019 < 0.019
< 0.190 < 0.190
< 0.096 < 0.094
< 0.019 < 0.019
< 0.096 < 0.094
< 0.096 < 0.094
< 0.019 < 0.019
< 0.019 < 0.019
< 0.019 < 0.019
< 0.096 < 0.094
< 0.190 < 0.190
< 0.019 < 0.019
< 0.019 < 0.019
< 0.019 < 0.019
< 0.096 < 0.094
< 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
< 0.096 < 0.094
< 0.019 < 0.019
< 0.019 0.340
< 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



Table D-7.  Dioxin & Furan Testing Data for ASB Berm Sands

Analysis 8/12/2004 8/13/2004 8/13/2004
ng/kg ng/kg ng/kg

Dioxins-Furans (EPA 8290) - ng/kg
2,3,7,8-TCDD 1.0 5 < 0.25 < 0.17 < 0.16
Total TCDD 1.0 NA < 0.25 < 0.88 < 0.16
1,2,3,7,8-PeCDD 0.5 NA < 0.62 < 0.33 < 0.32
Total PeCDD 0.5 NA < 0.62 < 0.97 < 0.43
1,2,3,4,7,8-HxCDD 0.1 NA < 0.31 < 0.20 < 0.18
1,2,3,6,7,8-HxCDD 0.1 NA < 0.29 < 0.18 < 0.16
1,2,3,7,8,9-HxCDD 0.1 NA < 0.28 < 0.17 < 0.16
Total HxCDD 0.1 NA < 0.31 2.9 < 0.20
1,2,3,4,6,7,8-HpCDD 0.01 NA < 0.32 < 2.3 < 0.32
Total HpCDD 0.01 NA < 0.32 < 2.3 < 0.32
OCDD 0.001 NA < 1.3 19 < 4.6
2,3,7,8-TCDF 0.1 NA < 0.22 < 0.15 < 0.15
Total TCDF 0.1 NA < 0.22 < 0.15 < 0.15
1,2,3,7,8-PeCDF 0.05 NA < 0.33 < 0.23 < 0.20
2,3,4,7,8-PeCDF 0.5 NA < 0.33 < 0.23 < 0.21
Total PeCDF 0.5 NA < 0.44 < 0.29 < 0.30
1,2,3,4,7,8-HxCDF 0.1 NA < 0.17 < 0.50 < 0.11
1,2,3,6,7,8-HxCDF 0.1 NA < 0.17 < 0.13 < 0.10
2,3,4,6,7,8-HxCDF 0.1 NA < 0.19 < 0.14 < 0.11
1,2,3,7,8,9-HxCDF 0.1 NA < 0.20 < 0.15 < 0.12
Total HxCDF 0.1 NA < 0.20 < 0.50 < 0.12
1,2,3,4,6,7,8-HpCDF 0.01 NA < 0.19 < 0.97 < 0.13
1,2,3,4,7,8,9-HpCDF 0.01 NA < 0.23 < 0.36 < 0.16
Total HpCDF 0.01 NA < 0.23 < 0.97 < 0.16
OCDF 0.001 NA < 0.46 < 3.6 < 0.22

Dioxin/furan Concentration as 2,3,7,8-TCDD Equivalents (TEC)
Total Equivalent Concentration 15 0.90 U 1.19 0.57 U

Notes:
All results are expressed as ng/kg dry weight (parts per trillion).
Sample COMP-01 is a composite of locations BERM-06-10-16, BERM-04-8-14 and BERM-01-10-16.
Sample COMP-02 is a composite of locations BERM-07-7-11 and BERM-08-10-14.
Sample COMP-03-0804 consisted of laboratory grade silica sand and was submitted as a control blank.
PSDDA screening value of 15 ng/kg obtained from PSDDA Guidance Manual (2000 edition).

COMP-01-0804
PSDDA 

Screening 
Value (ng/kg)

Compound 
Toxicity 

Equivalency 
Factor

COMP-02-0804 COMP-03-0804



Table D-8. Grain Size Testing Data for ASB Berm Sands

Very Coarse 
Sand

Coarse     
Sand

Medium    
Sand Fine Sand Very Fine 

Sand Coarse Silt Medium    
Silt Fine Silt Very Fine   

Silt

Sieve Size       
(microns) (%) > #10

(2000)
10-18 

(2000-1000)
18-35

(1000-500)
35-60

(500-250)
60-120

(250-125)
120-230
(125-62) 62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

BERM-01-10-16 96.6 22.7 10.9 17.6 24.7 15.8 4.2 1.4 0.7 0.5 0.5 0.3 0.3 0.5

BERM-02-10-16 96.8 14.2 15.2 20.9 27.1 15.3 4.2 1.1 0.6 0.3 0.3 0.2 0.2 0.3

BERM-03-10-16 95.6 18.2 11.2 19.2 27.0 16.7 4.1 1.2 0.6 0.5 0.4 0.3 0.2 0.3

BERM-04-8-14 96.3 22.5 14.1 21.6 26.0 10.9 2.4 0.7 0.5 0.3 0.3 0.2 0.2 0.3

BERM-05-8-14 97.1 28.2 13.7 20.1 21.6 11.5 2.8 0.9 0.3 0.2 0.2 0.1 0.2 0.3

BERM-06-10-16 95.9 29.1 11.8 17.0 21.7 14.6 3.8 0.6 0.3 0.3 0.2 0.1 0.2 0.2

BERM-07-7-11 94.4 16.4 10.4 17.9 28.0 19.2 4.5 1.2 0.7 0.4 0.4 0.2 0.3 0.4

BERM-08-10-14 96.8 21.1 10.5 15.5 22.0 14.9 5.4 2.9 2.1 1.5 1.3 0.9 0.6 1.3

Note:  All grain size results reported in %.

Silt

ClayPercent Retained in 
Each Size Fraction GravelTotal Solids

Sand



 

 

Sludge Dewatering Test Results 
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87 Oates Rd, Building One, Houston, TX 77013 
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INTRODUCTION 
 
Process Solutions’ corporate Technical Services Laboratory received four, one gallon 
samples of sludge from The RETEC Group, Inc. in Seattle, WA. The samples were 
labeled; SS-01-0704, SS-03-0704, SS-04-0704 and SS-08-0704. The accompanying 
Chain of Custody Record sheets indicated that dewatering testing was requested for 
samples 03, 04 and 08. Sample 01was marked as hold. Dewatering tests were not 
conducted on sample SS-01-0704. In addition to dewatering testing, pH and Dry Solids 
Content (DSC) tests were conducted on all samples. The results of this testing showed 
DSC for centrifuge cake of 29%, 20% and 42% for samples 03, 04, and 08 respectively.  
 
 
PROCEDURES 
 
A. DSC’s were determined by drying measured samples of as received sludge and 

centrifuge cake in a conventional drying oven at 103°C to 105°C to constant weight.  
 
B. pH’s were measured using pH indicator test strips in the range of 0 – 14. 
 
C. Dewatering testing was conducted by diluting the sludges with water at a rate of one 

part sludge to two parts of tap water. This was done because the as received 
samples were gelatinous and did not mix well with flocculants. Polymer solutions 
were prepared at 1% in tap water and added in 100 ppm increments until a floc 
acceptable for centrifuging was obtained. 

 
D. Cake samples were prepared by flocculating a sample and filtering the solids through 

a piece of belt-press cloth using a Buchner Funnel and vacuum pump. A second 
piece of belt-press cloth was placed on top of the solids and a latex sheet was 
stretched across the top of the funnel. Vacuum applied to the funnel drew the latex 
sheet tight onto the top belt-press cloth pressing the water from the cake to simulate 
the beach section of the production centrifuge. The DSC of cake samples prepared 
from bio-sludges has, in the past, agreed very well with DSC’s obtained from field 
produced samples using the production scale centrifuge. 

 
 
RESULTS 
 
The pH of all samples was in the range of 7 – 8 using the indicator strips. DSC’s of the 
as received sludges are shown in the table below. 
 
Sample Number % Dry Solids by Weight 
SS – 01 – 0704 12.3 
SS – 03 – 0704 10.2 
SS – 04 – 0704 9.2 
SS – 08 – 0704 34.4 
 



 
 
All samples produced a good floc with the same high molecular weight, medium charge 
density, cationic polymer. Dilutions of samples 03 and 04 required 1000 ppm to produce 
a good floc and a diluted sample 08 required 700 ppm to make a good floc. The DSC of 
the cakes produced from each sample is shown in the table below. 
 
Sample Number % DSC of Centrifuge Cake 
SS – 03 – 0704 28.7 
SS – 04 – 0704 20.0 
SS – 08 – 0704 41.9 
 
 
CONCLUSIONS / RECOMMENDATIONS 
 
The DSC’s obtained from simulated centrifuge cakes agreed well with the consistency of 
the as received sludge samples. Sample 04 produced the lowest solids content cake, 
20% DSC. This sample was very gelatinous, similar to thickened bio-sludge. Sample 03 
was less gelatinous and produced a dryer cake, 29%. Sample 08 appeared to contain a 
high concentration of course, gritty solids. This sample had a layer of cloudy water on its 
surface and the solids were packed hard. After mixing the sample remained stable for 
about 5 – 10 minutes. After that time a water layer appeared. This material produced the 
highest solids content cake, 42%.  



 

 

Boring Logs for ASB Berm Investigation 
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