Delaware River Channel Deepening Project
2010 Sediment Core Analysis
Reach B Contract (Station 137+000 to Station 176+000)

I. Scope of Work

The work under this contract includes collecting sediment cores from 21 locations within
Reach B of the Delaware River Philadelphia to the Sea navigation channel and
conducting bulk sediment analyses of 21 sediment samples collected from the cores and
modified elutriate analyses of two scdiment samples collected from the cores to evaluate
the extent of any sediment contamination. Sediment samples will be collected between
the Marcus Hook Range and the Cherry Island Range. Seventeen cores will be collected
in the navigation channel, two cores will be collected in a Sun Marcus Hook berthing
area and two sediment cores will be collected in a ConocoPhillips berthing area. Sample
location coordinates arc provided in Table 1. In addition to sediment cores, a sufficient
quantity of water will be collected from the sampling site to prepare filtered and
unfiltered modified elutriate samples for two sediment samples. The modified elutriate
analysis will be conducted on sediment samples collected from cores DRV-93 and DRV-
101. Sediments will be collected and appropriately preserved in the field and delivered to
a laboratory for analyses. Bulk sediment samples will be analyzed for grain size (Folk,
1980), TAL inorganics, total mercury, TCL pesticides, organo phosphorus pesticides,
PCB congeners/dioxin and furans, TCL volatile organic compounds, TCL semi-volatile
organic compounds, cyanide, particulate organic carbon, dissolved organic carbon and
total organic carbon. The filtered and unfiltered modified elutriate samples and the
Delaware River water used to prepare the elutriates will be analyzed for TAL inorganics,
total mercury, TCL pesticides, organo phosphorus pesticides, PCB congeners/dioxin and
furans, TCL semi-volatile organic compounds, cyanide, particulate organic carbon,
dissolved organic carbon, and total suspended sediment. Table 2 provides a list of the
number and type of samples to be analyzed for each contaminant group. Sediment
sampling and analysis will commence immediately after a Delivery Order is issued for
this work. The contractor will prepare a brief report that documents the sampling
procedures, sample preparation techniques, laboratory methods, QA/QC, test results and
data analysis.

II. Corps Point of Contact

Jerry Pasquale

USACE, Philadelphia

Environmental Resources Branch

100 Penn Square East

Philadelphia, Pennsylvania 19107

Office Phone: 215-656-6560

Cell Phone: (215) 313-1172

E-mail: Jerry.J.Pasquale(@usace.army.mil




III. Sediment Sample Collection

The work consists of furnishing all plant, labor, materials, supplies, and accessories
required to accomplish the investigation, together with all other operations incidental to the
work, in strict accordance with these specifications. Core sample locations and the
approximate water depth are provided in Table 1. Changes necessitated by field
conditions shall be approved by the Government over the telephone immediately prior to
vibrational coring.

The U.S. Coast Guard, River Pilots Association and the Maritime Exchange for the
Delaware River and Bay will have to be contacted for notification of working in and near
the channel and for channel closing or ship traffic diversion that may be required as the
vibracoring work proceeds. The vibracoring shall be performed during daylight hours and
the floating plant shall be removed from the immediate channel area to a safe location for
overnight mooring. The Sun Marcus Hook and ConocoPhillips facilities will also be
contacted to schedule the work in their berthing areas.

All equipment and supplies, as specified herein, are subject to approval by the Contracting
Officer prior to issuing notice to proceed. The vibracore subcontractor shall have a copy of
these specifications on the drill rig and shall be familiar with the applicable provisions of
the specifications governing the contract work at all times.

The work under this contract includes collecting sediment samples from twenty one (21)
vibrational core borings. The work shall be performed in the Delaware River channel off
the coast of Pennsylvania and Delaware. The areas to be sampled range in depth from
approximately forty (40) to fifty (50) feet below MLLW. All vibrational cores are to be
fifteen (15) feet long, with continuous samples obtained to the termination depth of the
vibracores for geotechnical analysis and contaminant testing.

The order in which the vibrational cores are drilled will be at the Contractor’s discretion,
unless otherwise stated by the Government.

Positioning — The vibrational cores will be collected from locations furnished by the
Government. These locations are or shall be designated by New Jersey state plane
coordinates (NAD 83). The positioning of the vessel relative to the sample site locations
shall meet standards outlined in the Corps of Engineers Hydrographic Surveying Manual,
EM 1110-2-1003, dated 1 April 2004 for Class 1 surveys. Differential GPS positioning
shall be determined immediately prior to the start of the vibrational core boring at each
location. Positioning systems used for sediment sampling activities must have an
accuracy of + 1 meter. Before each core is taken, the exact position and the water depth
at that point shall be recorded. Depths shall be corrected for tide and converted to North
American Vertical Datum (NAVD 88) elevations and presented in depth below MLLW
depth on the vibracores logs.

Vibrational core borings — Vibrational cores comprising the surface of the bottom and
sub-bottom sediments shall be obtained by pneumatic- or hydraulically-activated borings



having a minimum diameter of three (3) inches. The continuous samples recovered shall
be representative of the relative position of the bottom and sub-bottom strata. A
transparent plastic rigid tube of appropriate size that permits visual inspection of the
cored material will be placed inside the coring tool prior to operation. The same tube
shall be removed from the coring tool when the operation at a site has been completed. If
a core is to be transported to another location for processing, the plastic tube with the
sample shall be cut into five (5) foot length segments for ease of handling and
appropriately marked as to the sequence of segments and sample location. If necessary,
packing will be inserted at both ends of the tube to prevent disturbance of the core during
handling and shipping. Both ends of the segments will be sealed with plastic caps and
plastic pressure sensitive tape. The plastic segments will be identified as to top and
bottom of each core segment. The depth of the top and bottom shall be printed on the top
and bottom of each five (5) foot core segment. The core identification number and the
sample designation shall also be recorded on each core segment. This information shall
be clearly and coherently marked on each five (5) foot core segment with a water-proof
marking pen.

When located over a boring site, the Contractor shall make every reasonable effort to
reach the required depth or to reach penetration refusal. Penetration refusal shall be
completed when less than one tenth of one foot of advance is accomplished after one (1)
minute of vibration with vibrating-type coring tool. Sample penetration of less than ten
(10) feet will not be accepted as a complete sample. The depth of penetration shall be
determined by measuring the depth to the vibrating core head and comparing it to the
depth to the sediment surface. An estimate of the penetration resistance will be
determined by timing the rate of penetration of the vibracore sampler during sampler
penetration into the sediment. Depth of penetration beneath the surface of the bottom
must be known to within plus or minus 0.5 feet of actual penetration. The desired depth
of penetration is fifteen (15) feet. It is recognized, however, that maximum penetration
may not be achieved at all sample locations. When refusal is met at less than ten (10)
feet, the Contractor will remove the sampled portion from the pipe, and a new liner will
be inserted into the core pipe. One retry will be accomplished in an attempt to reach at
least ten (10) feet of penetration. The coring device shall recover a minimum of eighty
(80) percent of the unconsolidated strata through which it has penetrated. The percent
recovery will be measured by placing a tape measure, with a weighted end, down the top
of the retrieved core to measure the distance to the top of the sediment in the core. This
value will be comparcd to the measured depth of penetration to calculate percent
recovery.

Upon completion of the sample collection activities, the Contractor shall provide a table
that lists the individual sediment core sample identification numbers, the actual
latitude/longitude and New Jersey State Plane coordinates where the individual sediment
core samples were collected, and the actual water and sampling depths (i.e. core lengths)
for each individual sediment core sample. This table shall also list any strata identified
within each core sample. The Contractor shall also provide figures that identify the
actual locations where the individual core samples were collected.



Upon retrieval, each sediment core will be inspected and a core log will be prepared.

This work will be done by a geologist provided by the Government. When the core log is
completed a sediment sample for contaminant testing will be collected. The sample will
represent the portion of the core from the surface of the bottom to a depth of -46 feet
below Mean Low Water (MLW). The geologist will determine the location of any
distinct sediment strata greater than two fect in length within the core. If distinct
sediment strata greater than two feet exist within the portion of the core representing the
surface of the bottom to -46 feet MLW, the Corps Point of Contact will be contacted by
telephone before any sample is collected. For cost estimating purposes, it is assumed that
only one sediment sample will be analyzed in the laboratory per core. Material will be
removed from the core(s) with stainless steel knives and spoons, thoroughly
homogenized in a stainless steel container and stored in appropriate containers. All
utensils and containers shall be appropriately washed to minimize any sample
contamination. Enough sediment will be collected to provide sufficient material for later
chemical and geotechnical analysis. Samples for analysis of volatile and semi-volatile
organic contaminants will be collected with as little disturbance to the sediments as
possible (ie. prior to homogenization).

When collecting individual sediment core samples, the Contractor must ensure that a
sufficient volume of sediment is collected to conduct all of the tests specified in Table 2.
This may entail the collection of additional individual core samples co-located with those
specified in Table 1. If this occurs, the Contractor shall document how and where these
additional core samples were collected.

Individual sediment core samples shall be homogenized consistent with the requirements
specified in Chapter I11-Section D(2)d & € of NJDEP The Management and Regulation of
Dredging Activities and Dredged Material in New Jersey s Tidal Waters (1997) and
USEPA Methods for Collection, Storage and Manipulation of Sediments for Chemical
and Toxicological Analyses: Technical Manual EPA-823-B-01-002 (2001). Provided
they are of uniform consistency (i.e. apparent grain size distribution and visual
characteristics), individual sediment core samples six (6) feet or less in length may be
homogenized. Individual sediment core samples greater than six (6) feet in length may
be homogenized unless there are distinct visual strata in grain size and composition
which are at least two (2) feet in depth. For those individual sediment core samples that
show grain size stratification, each strata with a depth of two (2) feet or greater must be
tested and analyzed separately (i.e. the entire core must not be homogenized for testing
purposes if distinct strata are present). For cost estimating purposes, it is assumed that
only one sediment sample will be analyzed in the laboratory per core. If distinct
sediment strata greater than 2 feet occur in a core the Contractor will contact the Corps
Point of Contact prior to compositing a sample.

For DRV-102, DRV-103, DRV-104 and DRV-105 the bottom six (6) inches of the
sediment core sample shall be visually inspected to determine if the sediments are
predominantly sand, gravel, silt or clay. If the bottom six (6) inch sample of a core is
similar in grain size and visual characteristics to the overlying material in that core, these



sediments may then be homogenized with the rest of the sediment core (or appropriate
core strata) sample for analysis. Otherwise, unless the bottom six (6) inch sample is
greater than 90% sand (as determined by grain size analysis), Bulk Sediment Chemistry
(only) analysis of the bottom six (6) inch sample shall be required. For cost estimating
purposes, it is assumed that the bottom 6 inch samples from these cores will be similar in
grain size to the overlying matcrial.

The sample preservation requirements and holding times for each analysis, as specified in
the analytical methods, must be adhered to. The sample handling, preservation, and
storage procedures (including achieved holding times) shall be summarized in a report.
Chain of custody documentation for each individual sediment core sample shall be
maintained and provided to the Corps. Storage and preservation procedures for sediment
samples are provided as Appendix A. These procedures are from: The Management and
Regulation of Dredging Activities and Dredged Material in New Jersey’s Tidal Waters
(NJDEP, 1997). All analyses shall be conducted within the specified holding times.
Samples to be analyzed for metals should not come in contact with metal sampling
equipment, and samples to be analyzed for organic compounds should not come into
contact with plastics. All sample containers should be appropriately cleaned: acid-rinsed
(10% nitric acid) for metal analysis, and solvent-rinsed (acetone is preferred; however,
other approved solvents such as methanol and hexane can be used as well) for organic
analysis. When equipment will be used to take samples for both metal and organic
compound analysis, the acid rinse must be conducted first, and the solvent rinse second.
Samples should completely fill the storage container, leaving no head space, except for
expansion volume required for potential freezing. Samples should be refrigerated or
frozen with dry ice immediately after sample collection.

One equipment blank will be created in the field by pouring laboratory grade water over
all sampling equipment that comes in contact with the sediments (e. g., stainless steel
spoons, knives and bowls). The equipment blank will be created in the middle of the
sampling, immediately after the equipment has been cleaned. The water will be collected
into an appropriate sample container after it has been poured over the equipment, and
analyzed for TAL inorganics, total mercury, TCL pesticides, organo phosphours
pesticides, PCB congeners/dioxin and furans, TCL semi-volatiles, TCL volatiles and
cyanide.

IV. Sediment and Water Sample Analysis

The Contractor shall prepare a table for the Methods Section of the report that provides
the following:

* Target Analyte List (TAL)

* Analytical Method (for each target analyte)

* Analyte Method Detection Limits (MDL; for each target analyte)
* Required sample volume/mass

* Identify the certified laboratory that will perform the test



Sediment and water samples will be analyzed using the following procedures: TAL
inorganics (SW846-6020), total mercury (USEPA Method 1631E), total cyanide
(SW846-9012A), TCL pesticides (Low Level SW846-8081A), organo phosphorus
pesticides (SW846-8141A), TCL volatiles (SW846-8260B) and TCL semi-volatile
organic compounds including PAHs (Low Level SW846-8270C). Samples will also be
analyzed for particulate organic carbon (POC) using USEPA Method 440.0, dissolved
organic carbon (DOC) using USEPA Method 415.2 and total organic carbon analyses
will follow the procedure provided as Attachment 2 to Appendix B. Total organic carbon
will not be analyzed on the four elutriate water samples and one Delaware River water
sample. These parameters are essential for partitioning calculations. In addition,
sediment and water samples will be analyzed for PCB congeners using USEPA Method
1668A and a dioxin/furan analysis (USEPA Method 1613). Table 2 provides a complete
summary of the analyses to be conducted for each of the tests. Attachment 1 of
Appendix B provides a complete list of contaminant parameters and the required
detection limits for sediment samples. The 21 bulk sediment samples will also be
analyzed for grain size following the methods described by Folk (1980).

The modified elutriate test procedure can be found on the web at:
www.wes.army.mil/el/dots/eedptn.html#sectiond Environmental Effects of Dredging
Technical Note EEDP-04-2. A slurry concentration of 150 grams of sediment per liter of
river water (dry weight basis) will be used. After aeration the samples will be allowed to
settle for 24 hours. Both filtered and unfiltered water samples will be obtained and
analyzed from the modified elutriate test. In addition, the Delaware River water sample
collected for preparation of the elutriates will be analyzed to represent background river
conditions. All five samples will be analyzed for total suspended sediment.

All analytical laboratory procedures must be conducted by a laboratory certified by the
New Jersey Department of Environmental Protection to conduct that procedure pursuant
to the Regulations Governing the Certification of Laboratories and Environmental
Measurements (NJ.A.C. 7:18) or the National Environmental Laboratory Accreditation
Program (NELAP). Analytical detection limits for all target analytes must be below the
applicable regulatory criteria or the analytical detection limit must not exceed the PQL.

To minimize, or otherwise address, analytical errors in the data to be collected, a Quality
Assurance/Quality Control (QA/QC) Program shall be implemented in support of all
sediment sample collection, testing, and analytical activities. The goal of this QA/QC
program is to ensure the collection and analysis of sediment samples to provide accurate
and high quality data. This will include the use of state-of-the art analytical methods for
all sediment analyses. Analytical laboratories must follow all of the required QA/QC
procedures specified in the analytical methods used. Any deviations from these
procedures must be documented and justified. The sample preservation requirements and
holding times for each analysis, as specified in the analytical method, must be adhered to.




The following Quality Control (QC) samples and procedures are required for the
collection and chemical analysis of sediment and water samples:

* Field Blanks: one (1) with every batch of 1-20 samples.

Method Blanks: one (1) with every batch of 1-20 samples or every twelve (12)
hours, whichever is less.
* Matrix Spike/Duplicate: one (1) with every batch of 1-20 samples.
* Surrogate Spike Recovery: each sample (organic compounds only).
* Duplicate/Split Samples: analyses to be conducted as per method requirements.
*  Minimum Detection Limit (MDL) Verification: within last two (2) years, to be
submitted to the NJDEP upon request.

The accuracy of the analytical methods used must be within + 20 per cent compared to a
certified reference material, standard reference material, or another standard with a
known concentration. The precision of analytical laboratory replicates must be within +
20 per cent (20%), and the precision of field duplicate samples within + 30 per cent
(30%), calculated using relative per cent difference.

All routine procedures associated with the sampling, handling, transport, storage,
preservation, and analysis of the sediments must be specified in Standard Operating
Procedure (SOP) documents maintained by the parties actually collecting and/or
analyzing the sediments. These SOPs must be followed when collecting, handling,
transporting, storing, preserving, and analyzing the sediments. Any deviations from these
SOPs must be documented and justified. These SOPs must be available for review, if so
requested.

Sample handling, storage, preservation, and transport procedures must be implemented so
as to maintain sample integrity and minimize potential contamination from external
sources. Samples must be preserved immediately after collection, homogenization,
and/or compositing.

Sample chain of custody must be documented, beginning with sample collection and
continuing through all sample handling, transport, preservation, and storage activities,
ending with laboratory analysis of the sample. The sample custody documentation must
identify the condition of the sample (temperature/preservation status, etc.). The NJDEP
Field Sampling Procedures Manual (NJDEP, 2005) presents and discusses the NJDEP's
sample chain of custody requirements (http://www.state.nj.us/dep/srp/guidance/fspm/).

V. Report Format and Content

The Contractor shall provide electronic copies of the summary analytical data reports
prepared by the analytical laboratories. These reports will include, at a minimum, the
following information:



* Laboratory certification number for all performed analyses;

* A summary of all sample handling, storage, preparation, and analysis methods.
* A summary of sample preservation methods, sample conditions, and actual
sample holding times (before and after extraction);

*  Sample analytical results for all required parameters and target analytes, including

method detection limits and practical quantitation levels (PQLs), and laboratory QA
flags;

*  QA/QC program summary;

* A discussion of any analytical problems, corrective actions taken, and potential
effects on interpretation of the sample data.

Laboratory reports shall be provided as they become available from the laboratory rather
than after completion of a report.

A brief report will be prepared that describes all methodologies and the data obtained.
The intent of the report is to document the sampling procedures, sample preparation
techniques, laboratory methods, QA/QC and test results. The report will include figures
that show the core sample locations. The report will also include tables that display the
concentrations of detected parameters. The bulk sediment tables will display New Jersey
Department of Environmental Protection residential and non-residential soil remediation
criteria. The bulk sediment tables will include the particulate organic carbon, dissolved
organic carbon and total organic carbon data. The report shall include all laboratory data
sheets. Grain size curves will also be provided for each of the 21 sediment samples.

Bulk sediment data collected from the berthing areas of Sun Oil Marcus Hook and
ConocoPhillips and the navigation channel will be analyzed for the potential impact on
Delaware River water quality during deepening of these berthing areas from 40 to 45 feet
using the methodology provided in: Greene, Rick 2010. An Evaluation of Toxic
Contaminants in the Sediments of the Tidal Delaware River and Potential Impacts
Resulting from Deepening the Main Navigation Channel in Reach C. Delaware DNREC
Division of Water Resources, Watershed Assessment Branch. Dover, DE. Both data
analysis and report preparation will follow the approach presented in the referenced
report. Analyses will include inorganics, pesticides, semi-volatile organics and PCBs.
Three separate analyses will be prepared (Sun Oil Marcus Hook, ConocoPhillips, and the
navigation channel).

VI. Period of Performance
One electronic copy of a draft report will be submitted to the Corps within three months

of issuing a Delivery Order for this work. The draft report must be a polished product
and an accurate representation of the content of the final report. The draft must be clean-



typed, complete with all figures, tables and sections of the report. All graphics will
appear in the same format and general location in the draft report as they will in the final
report.

The Corps will provide the Contractor with comments on the draft report. The
Contractor will then have an additional week to revise and submit the final report. The
Contractor shall submit five bound copies and a pdf file of the final report. When the
Corps accepts the final report the Delivery Order will be complete.

This Delivery Order must be complete by 31 October 2010.
VII. Inspection

All work will be conducted under the general discretion of the Contracting Officer and
shall be subject to inspection by his appointed inspectors to insure strict compliance with
the terms of the contract. The presence of the inspector shall not relieve the Contractor of
responsibility for the proper execution of the work in accordance with the above
specifications.




VN

VN

VN

VN

Iy
90~
L6t
et
L1y
vep-
vvv-
I'ly-
v
6’19
6'Ch-
£Th
0ty
["€p-
v
é
6’1y

(MTIN 3395 )
ydoQq J9rep
ewrxorddy

06°LL98S9
0T 100659
86°LT9YS9
26798559
LY080C
07680C
06480C
$6160C
00v11C
sCITIT
PL6ETT
a99ric
889L1C
9v20ce
LL80TT
8vCice
885CTT
80¢CCC
[6L£CC
118¥CC
6685CC

Sunseq

60°50L659
080099
0v°8¥0LS9
S1'1£08S9
[S61CE
615CC¢
L86ETE
LOYSTE
9Iveee
£L9T¢tE
clesee
8CvLee
1399443
| X419 43
P06SPe
1334149
STrore
196LYE
105343
SStove
P810S¢

SuTpIoN

dd
4d
4d
4da
IN
(N
[N
IN
IN
N
N
N
(N
N
(N
N
(N
(N
N
IN
N

eI

¢-dO
[-dO
CHIAS
[-HIAS
SOI-A¥d
rO1-Add
t01-Add
c0I-Add
101T-A¥d
001-A¥d
66-AYd
86-AYdd
L6-Add
96-Add
S6-Add
Y6-Add
£6-Add
¢6-Add
[6-Add
06-AYdd
68-Add

310)

"$9)JRUIPI00)) UONEI0] d[dweg 3.10)) JUdWIPIS *[ Iqe].

(000+9LT UonEIS 03 )OO+LET UCHEIS) JDEHUO) g YoEY
sisAjeuy a10)) yuamipag (107
13foag Sutuades( pPuuey)) JoAry dsemepq




|14
9t
9¢
IC
LT
LT
L7
[0
LT
LT
LZ
LT
LT

0]

0

I¢C
1c
[T
1T
1T
1c
1¢C
|14
1C
|14
1Z
Ic
IC

e e e e — - O OO OO0

iy v nmn O wnmwuynmnymownmnyon

juepg *IELONY
yuwdwmdinby

JRWIpos
PALIPOI Ang

POYISAl 1]t

0861 Miod

C'S1Y POISIN VdASN
0°0vY POUISIN VAHSN
Zwdunpe)ny g xipuaddy
VZ106-9¥8MS

€191 POUISIA VddSN
V8991 POYRIN VdIdSN
d0978-9¥8MS
D0LC8-9F8MS [9A97] MO
VIvI8-9P8MS
VI1808-9Y8MS [9A9] MO
HI€91 POYISIA VIS
0209-9Y8 M\ S

POYIdIN ATojeaoqer|

"sareln[d 3y dredoid 01 pasn Iajem ISATY dIeME[(] JO d[dUres Suo Sapn[du] ,

JuowIpag papuadsng [e10],
az1g uleln)

uoqie)) stuedi) pIA[osSI(]
uoqre)) o1uesi() e[noiIe
uoqre)) ose3i() B0
aprued)

suein,] pue urxou
suaduo) gOd

SaleoA TOL
SOINEB[OA-TWSS TOL
sapronsag snuoydsoyd-ouediQ
Sapnsad TO.L

AINDISA]

somediou] TV L

‘3unsa . paambay jo xupep Arewwng -7 sjqe ]

(000+9LT wone)s 03 0O+LET WONEIS) JOBIIUC) g YIBIY

sisA[Buy 310D JudumIpag 0107

19044 Sutuadaa( [Puuey)) JIAR dIeMeP(



APPENDIX A
SUMMARY OF RECOMMENDED PROCEDURES FOR
SAMPLE COLLECTION, PRESERVATION AND
STORAGE
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1.0

(1)

(2)

ATTACHMENT 1

Exhibit C -- Section 1
Medium Level CRQLs

TARGET ANALYTE LIST AND CONTRACT REQUIRED QUANTITATION LIMITS

Aqueous and Soil Medium Level CRQLs

Target Analyte Metals and Cyanide for Medium Level Aqueous Samples and
Soil/Sediment/Solid Samples

Medium Level
Contract Required
Quantitation Limits®-?

Water Soi1t
Analyte (ug/L) (mg/Kg)
Aluminum 200 40
Antimony 60 12 .
Arsenic 10 2
Barium 200 40
Beryllium S 1
Cadmium 5 1
Calcium 5000 1000
Chromium 10 2
Cobalt 50 10
Copper 25 5
Iron 100 20
L.ead E] 0.6
Magnesium 5000 1000
Manganese 15 3
Mercury 0.2 0.1
Nickel 40 8
Potassium 5000 1000
Selenium 5 1
Silver 10 2
Sodium S000 1000
Thallium 10 2
Vanadium 50 10
Zinc 20 4
Cyanide 10 2.5

Method detection limits must be less than or equal to one-third of the
Contract Required Quantitation Limits {CRQLs) .

Sub{ect to the restrictions specified in Exhibits D and E, any
analytical method specified in the REAP Inorganic SOW, Exhibit D, may be
utilized as long as the documented method detection limits achieve the
CROL requirements (MDLs must be less than or equal to one-third of the
CRQLs) . © Higher ‘detection limits may only be used in the following
circumstance:

If the sample concentration exceeds five times the method detection
limit, the value may be reported even though the method detection limit
may not meet the Contract Required Quantitation Limit requirement. This
is illustrated in the example below:

Cc-3 IREAP-01.0



U.S. Environmenial Protection ﬁgyarscy
Superfund Analytical Services/Contract

Laboratory Program (C LP)
Recent Additions | Contact Us | Print Version ~ Search: I

EPA Home > Superfund > Programs > Superfund Analytical Services/Contract Laboratory Program (CLP) >
Services > Analytica) Services > Taiget Commpounds and Analytes > Pesticides and Aroclors

Services

Products About | Benefits | CLP 8 AOC Contacts | Frequently Asked Questions | site Map

Tools

s hedauling, Tracking, - Pesticides/Aroclors Target Com pound List and
Reporting Corresponding CRQLs

Analytical Methods

[CONTRACT REQUIRED QUANTITATION LIMITS]
COMPOUND OLC03.2 oLM04.2 OLM04.2
Water Water Soil
(ug/L) (ug/L) (ug/Kg)

[ alpha-BHC [SqFTse" —]L uol jL 0.05 _” 1.7
| beta-BHC ', 001 | oos | EE
. oos | 17

7[ 1.7
l 1.7
T
. B 1.7
s | 17
][ 33
]L 33

o T
| _][ 3.3
~DDD | | |
LEndosulfan sulfate 5wy , 0.10 j[_ 3.3
| 4aoDT] 1 oo L l 33
| Methoxychlor ETTTTE ‘}E 0.10 —”_ 0.50 | 17.0
| Endiin ketone [FTTzrE" oto | 3.3
Endrin aldehyde 1 0.10 jL 33
‘L alpha-Chlordane {SHFF 0.05 1[ 1.7

o005 | 1.7
so | 1700
10 | s30
20 || e70

Toxaphene |

|
[ Aroclor-1016
l

J_____JL__J__J__J__‘___L_JL_J___J_J__J__‘;__J__J_L_J__J




| Aroclor1232 7 o0 | 10 | o |
| Aroclor-1242 o20 | 10 | s30 |
[ 020 | 10 | 330 |
B 020 | 10 || s30 ]
[ 020 | 1.0 [ 330 ]

» DISCLAIMER: The following links are pointers to other hosts and Jocations on the

Intemer This information is provided as a service; however, the U.S. Environmental
Protection Agency (EPA) does not endorse, approve, or otherwise support the non-EPA

sites.

OSWER Home | Superfund Home | il Spill Home

E£PA Home | Privacy and Security Notice | Contact Us

Last updated on Friday, July Sth, 2002

URL: hitp/iwww epa gov/superfund/programs/clp/ptarget.htm




Volatile Target Compound List

Services
Products

Tools

Scheduling, Tracking,

&
Reporting

Analytical Methods

Page 1 of 3

U.S. Environmental Protection Agency
Superfund Analytical Services/Contract

Laboratory Program (CLP)
Recent Additions | Conlact Us | Print Version  Search: , GO

EPA Home > Superfund > Programs > Superfund Analytical Sewlces/Conlracl Laboratory Program
(CLP} > Serwces > Analylical Services > Target Compounds and Analytes > Volatiles

About l Benefits l CLP & AOC Contacts l Frequently Asked Questions [ Site Map

Volatile Target Compound List and
Corresponding CRQLs

CONTRACT REQUIRED QUANTITATION
LIMITS
COMPOUND - ===
0LCD3.2 OLMO04.2 OLM04.2 oLmo4.2
Water Water Low Soil Medium Soit
(ug/L) {ug/L} (ug/Kg}) (ug/Kg)

J[ o5 || 10 ﬁ]| 0 ][ 1200
[Wos | 10 1__710 ]r 1,200
[EE ]{710 | 10 “ 1200
JLos J w0 J 10 | 1200

@lchlorodlfluoromethane
[Chloromethane EXITdischaimiry]

!‘Bromometha_@e EXIT

disclaimer»

'Gnyl.chlor)de [Xi}'di;rhimrr)

J
I N TR S O
|Trichlorofiucromethane 7 j[_wcwj[ 0 || 10 [ 1,200
PR Joos | oo | o | e

h/lethm_(:hlonde FXTT dircla s 0 | IR I 1,200

|Acetone FXTTacizime:>] I s [ o ] 1o | 1200

oo o o

[Carbon Disulfide

[Vethyl Acetate | o5 ] [ 10 7[ 1,200
!M—Dichloroethéiig ErEsms] ][ os TE 10 | 10 | 1200
[1.1-Dichlorcethane i sseimer>] | os I o 1 10 || 1200

Ic;s12chh!oroethene rmﬂ[ o5 | 10 | 10 | 1200
1 N
I B M

0.5 [E[ | 1.200
TL_][_m [ 10 1200
Jos JL o J o J e
B E na ] na [ Na

[trans 1.2-Dichloroethene [EX1Tdiscs

[Methyi tert-Butyl Ether

lChloroform EXITdisclsimrr >
| —

EQ—Drchloroethane EA T disclaimer

’Z.Bu(anone FX3 TV disclaimer

‘Bromoch!oromethane




Volatile Target Compound List Page 2 of 3

|1.1.1-Trchloroethane EXTTiasine] ][105“ 0 | 10 | 1,200
[Cyclohexane 7 erﬁ ” 10 Jl 10 " 1,200

[Earbon Tetrachloride [EXIT dindaimer> J, 0.5 l 10 TFO " 1,200

[Bromodlchloromclhane EXIT disclatmer> [[__0_5 ” N 10 J[ 1200

[12D|Ch!oropropanem H 05 Jl 10 " ” 1,206_

I os | 10 | 10 || 1200

[Lms 1.3-Dichloropropene EXitTdisclainiery,

[Trichloroethene [XTFdboaimer>] [ os | 10 || 10 | 1200
[Methylcyclohexane Jl 0.5 H 10 ” 10 Jr 1,200
[Dibromochloromethane “ 0.5 “ 10 “ 10 ” 1,200
[1,1,2-Trichloroethane I os | 10 | 10 | 120
|Benzene FXiioncrim3] | os || 10 ]| 10 ]| 1200
{‘@igéﬁ;g&f’ommpe”e I 05 10 } 10 1,200
Ié-rvo“rr;oﬂfror'm‘ iTisasmee] _ “, 05 || 10 “ 10 ""']Lmzoo
[Vlrsrob}op)ﬂt‘)?nzréine - I os | 0 | 10 [ 1200
[4<Melhyl-2—pentanone 'r 5 ” 10 ” 10 “ 1,200 B

Lo J o JL 10 || rewo
I T
|1.2.Dibromoethane [FiTarei [ os | 10 | 1o | 1200

1Toluen9 [ ﬂ o mr - ~‘H"W 05 ” 10 ” 10 ” 1,200

1[ 0.5 10 10 [ 1,200

[Chlorobenzg;e EN1T dis chaimer
. [Ethylbenzene XD dndeimey] ” 05 H 0 ][— s J oo
!Sv{yrene FN1T disclaimer

lelenes (Total) EXivasdsimer>

[?. Hexanone if\ﬂﬁdis} Yaimrr

[Tetrachloroethene {"\‘”' Jaimer

@?;?Sg_ﬁ)-chloropropane 05 10 10 J 1.200
[1.3-Dichlorobenzene | [ os | 10 J[ 10 || 1200
[i,‘:ﬁjD}chlorobenzene X7 dirchimer>) H 0.5 J[ 10 ”—T_ ][_—TZ(A)(_)_
[1.2-Dichlorobenzene | os | 10 || 10 || 1200
[1,2,3-Trichlorobenzene [ os J ~a [ na || Na
[‘1,2_4-Trich|orr06éazene ” 0.5 ”710 J[ 10 J 1,200

SWER Horne | Superdund Home | Qil Program Home




Services
Products

Tools

Scheduling, Tracking,

&
Reporting

Analytical Methods

1.5, Environmental Protection )ﬁgeﬁcy
Superfund Analytical Services/Contract '
Laboratory Program (CLP)

Recent Additions | Contact Us | Pont Version  Search: GO

EPA Home > Superfund > Programs > Superfund Analylical Services/Contract Laboratory Program (CLP) >
Services > Analylical Services > TJarget Compounds and Analytes > Semivolaliles

R

About l Benelits ] CLP & AOC Contacts ’ Frequently Asked Questions l Site Map

Semivolatile Target Compound List and
Corresponding CRQLs

CONTRACT REQUIRED QUANTITATION

LIMITS
COMPOUND ’
OLC03.2 OLMO04.2 OoLMo04.2 OLM04.2
Water Water Low Soil Medium Soil
(ug/L) (ugn) (ug/Kg) (ug/Kg)

[@mzaldehyde B E 0 | 330 ][ 10000 ]
[Phenol [ST7F I s [ 1o | 330 ][ 10,000 |
@v(z Chioroethyl) ether s T 0 L 330 [ 10,000 ]
[2 Chlorop‘t’venolﬁ - jL??A 1[ - 10 _}r 330 ” 10,0007
[2 Methylphenol J[ 5 [L 10 ][ 330 [l 10,000 |

s [ 0o 330 Il 10,000 ]

[/\ce taphenone

2
la- PﬂethylPhenol 7[ 5
W-‘Nilroso»di»n-pmpylérmne —” 5 ][ 10 ““ 330 -“ 10,000 ]
5

(H‘exachloroeth?ne ‘}[ o

Bphorone ;j_j;_; y s o 30 [ 10000 |
[2-Nitrophenol e s 0 e | 10,000 _|
[2.4-Dimethylphenol E T[ 10 330 [ 10000 |
lgis(Z-Chloroethoxy)melhaneAMJL 5 | 10 [ 330 ][ 10,000 |

2,4-Dichlorophenol ' ]r s )l 10 ][ 330 [ 10,000 ]

[Nahthalene [Tz [ s [ 1o | 33 ]Lw ooo |
[4-Chloroaniline ' I s | o | 33 | 10,000 |
Pexachlorobutadlene E& J 5 j 10 l 330 10,000
[Eaprolactam ] I s ] o [ 330 J[ " 10,000
[4-Chioro-3 methylphenol s T 0 ) 30 | 10000

[2:Methyinaphthalene 53 I s ] o 0 | 10000

|
%
I D e B



LH(X ac hlorocycloperﬂadlene _JL 5 - J[ 10 330 ] 10,000 }
[2.4.6-Tnchlorophenol TE" : ][ ][“‘” 330 || 10000 |
[2 4.5- TnchloroLhenol """ ]L 20 ”_ 05 ) H"_ 3 w 25,000 ,
[1.1 Biphenyl s | 1 330 [ 10,000 ]
2 Chloronapthalene s [ 10 ] 33 J[ 10000 |
[2-Nitroaniine 20 | es e Jl_25.000 ]
@nethylpmhalate E- I -J[ 10,000 ]
[Acena i | s | 1o [ 30 | 10000 ]
[_6 Dinitrotoluene s | 10 330 | 10,000 ]
@ltroanlhne 25 ]| 830 [ 25000 |
ficenaphfhene ECTEss 10 “ 330 1[ 10,000 ]
[2,4-Dinitrophenol 25 ]| 830 | 25000 ]
|4-Nitrophenol EXFERk 25 | 830 | 25000 |
Lleenzoluran TL 5 ][ 10 _j[ 3130 IL10,000 l
[2.4 Dinitrtotuene [ s [ e Il 230 ][ 10000 ]
[—m‘aaé“ ]L s | 1o ][ 330 ][ 10,000 ]
[4-Chiorophenyl-phenylether _][ 5j[ 10 J[ 330 I 10000 |

B o | e | oo ]
[4-Nitroaniine ] | 20 2? [ w0 [ 25000 ]
46 Di:it.r_o—Q-melhylphennAo‘lr j” 20 ’]’i zsjﬁ 830 }[ 25,000 |
|[4-Bromophenyt- phenylelher' J[ 5 Jr 10 | 33 ]| 10000 |
LHLX%»Chlorobenzen»e ][ s | o [ 330 ]Lm,ooo_j
[Atazine ][ 5 I 1977:_77_J[ 330 |[ 10000 |
Er]t_ac_hl_or_ophenol PA u_5 H 25 ‘” 830 ] 25,000 l
[gh,en anthrene [ [[ 5 —Jr' 10 TI 330 j] 10 oooj
[A_m_h_r_am 7[ 5 :" 0 | 330 || 10.000 '
[carbazote j[ NAa b 10 330 ][ 10,000 |
[Di:n-buty phthalate [T 1L 5 [ 10 || 330 ] 10000 |
(Fluoranlhene 53 - —}L _____ JL 10 ]r 3130 T[ 10'0007
[Pyrene EAETTE _ jL_ “][;“j[ 330 ]| 10000 |
btyxben?ylpmhalate [ s 0 _]{ 330 || 10,000 |
[2.3-Dichlorobenzidine s Jr——lL 330 [ 10000 |
memcene EXTEr R J[ 5| [ 330 ][ 10000 |
F:i 1]} 5 J}[L 10 :” 330 | 10,000 |

i T tl'{———ﬁf—_ﬁ




| 10 ]| 30 | 10000

Lo ] 0 ][ 10000
s | o 330 | 10000
o ] me ][ 10000

5][ 10 | 330 ][ 10000 |

L

|Di-n-octylphthalate

lB_eﬁz_o(b fluoranthene
lEanz_ojk)ﬂ;oranthene XY ET
[Benzo@pyrene [
IILndeno(LZ__Cs-od)pwene Bt

—
\n i 8,
| ST ——| — | —

5 l 10 330 10,000 ll

3 10,000 |

l1,2,4,5-Tetrachtorobenzene . J[ 5 ” NA l[ NA " NA ]

[genzo(a.h.i)perytene 5T

4 DISCLAIMER: The following links are pointers to other hosts and locations on the
Infernel This information is provided as a service; however, the U.S. Environmental
Protection Agency (EPA) does not endorse, approve, or otherwise support the non-EPA
sites.

OSWER Home | Superfund Home | Oil Spili Home

EFA Home | Privacy and Secutity Notice | Contact Us

Last updated on Friday, July Sth, 2002
URL http /Awvww epa gov/superfund/progsams/clp/svtarget htm



Attachment 2

DETERMINATION OF TOTAL ORGANIC CARBON

1.0  APPLICATION AND SCOPE

This method, developed by the U.S. Envirornmental Protection Agency, Region 11, Envirormental Services
Division laboratory in Edison, New Jersey, describes protocols for the determination of organic carbon
in ocesn sediments. Although the detection limit may vary with procedure or instrument, s minimam
reporting value of 100 mg/kg will be required for the ocesn durping/dredping program. Several types
of determinations, which are considered equivalent, are presented fn this procedure. However, wet
combustion methods are not considered to be equivalent to the pyrolytic methods described.

In this method, inorganic carbon from carbonstes and bicarbonates is removed by acid treatment. The
organic compounds are cecomposed by pyrolysis in the presence of oxygen or eir. The carbon dioxide
that is formed is determined by direct nondispersive infrered detection, flame fenization gas
chromatography sfter catalytic conversion of the carbon dicxide to methane; thermsl conductivity gas
chromatography, differential thermal conductivity detection by sequential removel of water and carbon
dioxide; or thermal conductivity detection following removal of vater with magnesium perchlorate.

Water content is determined on @ separste portion of sediment and dats are reported in mg/kg on a dry
weight basis.

2.0 DEFINITIONS

The following terms and scronyms are associated with this procedure:
Laboratory record book
Total organic carbon

LRB
T0C

3.0 PROCEDURE

3.1 sample collection

Collect sediments in glass jars with lids Lined with Teflon or aluminum foil. Cool samples and
msintain st 4°C. Analyze samples within 14 days. If unrepresentative material is to be
removed from the sample, it should be removed in the field under the supervision of the chief

scientist and noted in the LR on the field log sheet.

3.2 Apparatus snd Reagents

prying oven maintained at 103°* to 105°C.

Anslytical instrument. Mo specific TOC analyzer is recommended as superior. The following
listing is for information on instrument options only, snd is not intended to restrict the
use of other unlisted instruments capable of anslyzing TOC. The instrument to be used must

meet

(1.}

@.o

the following specifications:

A combustion boat that is heated in a stream of oxygen or sir in 8 resistance or
induction-type furnace to completely convert orgenic substances to coz ond water.

A means to physically or by measurement technique to separate water snd other
interferants from coz.

A means to gquantitatively determine coz with sdequate sensitivity (100 mg/kg), and
precision (25% st the 95X confidence lével as demonstrated by repetitive messurements
of 8 well-mixed ocean sediment sample).

A strip chart or other permsnent recording device to document the analysis.

rkin r Model 240 ntal A ror In this {nstrument, the

sample from Section 3.5 is pyrolyzed under pure oxygen, vater s removed by magnesium
perchiorate and the carbon dioxide is removed by ascarite. The decrease in signal
obtained by differentisl thercal conduct{vity detectors placed between the combustion
gas stream before and sfter the sscarite tube is a measure of the organic carbon

content.

rio Erf Mogel 11 HN_AN r,or fval In this apparatus, the sample is
pyrolyzed in sn induction-type furmnace, and the resultant carbon dioxide is
chromatographically separated and sralyzed by a differential thermal conductivity

A2



3.4

detector.,

3.) CO Models WR12, WR112, or CR-1 rbon determinators, or Model or 800 CHN
andlyzers. In the LECO WR-12, the sample is burned in high frequency induction
furnace, and the carbon dioxide is selectively absorbed st room tempersture in a
molecular sieve. It is subsequently released by heating and is measured by s thermal
conductivity cetector. The WR-112 is an upgraded WR-12 esploying microprocessor
electronics and a printer to replace the electronic digital voltmeter,

In the LECO CR-12 carbon determinator, the sample fs combusted in oxypen, moisture
snd dust sre resoved by appropriste traps, and the carbon dioxide {s measured by a
selective, solid state, infrared detector. The signal from the cetector is then
processed by s microprocessor and the carbon content {s displayed on a digital resdout
and recorded on sn integral printer.

In the LECO CHN-600 snd CHN-800 elemental snalyzers, the sample is burned under cxygen
in 8 resistance furnace and the carbon dioxide is measured by a selective infrared

detector,

C4.) pohrman ™ c8S i h re 70C Al er, In this {nstrument, the
sarple is burned in resistance furnace under oxygen, the interfering gases are removed

by a sparger/scrubber system, and the carbon dioxide is measured by a non-dispersive
infrared detector and shown on 8 digital displey {n concentration units.
Reagents

(1.) Distilled water used in prepsration of standards and for dilution of samples should be
ultrapure to reduce the carbon concentration of the blank.

(2.) Potassium hydrogen phthalste, stock solution, 1000 mg carbon/L: Dissolve 0.2128 ¢ of
potassium hydrogen phthalate (Primery Standard Grade) in distilled water and dilute to

100.0 mL.
NOTE: Sodium oxalate and acetic acid are not recommended as stock solutions.

(3.) Potassium hydrogen phthalate, standard solutions: Prepare standard solutions from the
stock solution by dilution with distilled water.

(4.) Phosphoric acid solution, 1:1 Ry volume.

Interferences

3.3.1 volatile organics in the sediments may be lost in the decarbonation step resulting in

a low biss.

3.3.2 gacterial decomposition and volatilization of the organic compounds sre minimized by

maintaining the sample at 4 °C, analyzing within the specified holding time, and
nrjuly:ing the wet sample.

Sanple Preporstion
3.4.1 Allow frozen samples to werm to room temperature. Homogenize each sample

mechanically, incorporating any overlying water.

3.4.2 Weigh the well-mixed sample (up to 500 mg) into the combustion boat or cup. Add 1:1

phosphoric acid dropwise until effervescence stops. Heat to 75°C.

NOTE: This procedure will convert inorganic carbonates and bicarbonates to carbon
dioxide snd eliminate it from the sample.

Sample Analysis

Analyze the residue according to the instrument manufacturer’s instructions.
Percent Residue Determination

Determine percent residue on a sepsrate sanple aliquot as follows:

3.6.1 Heat » clean 25-ml besaker at 103° to 105°C for 1 h. Cool in 8 desiccator, weigh to
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the nearest mg, and store in desiccator until use.
3.6.2 Add 1 g, weighed to the nearest mg, of an aliquot of the well-mixed sample .

3.63 Ory and heat in the 103° to 105°C oven for 1 h. Cool in a desiccator. Weigh to the
nesrest ng.

Calibrstion

-~ Follow instrument manufacturer’s instructions for calibration. Prepare s calibration curve by

plotting mg carbon vs. instrument response using four standards and a blank, covering the
snalytical range of interest.

Data Recording
Record all data and sample informstion in LRBs or on project-specific dats forms,

All transfers of dats to forms and dats reductions (e.g., concentration cslculations, meesns,
standard deviations) should be checked by the snalyst and spproved by s lab sanager, project
manager, or principsl fnvestigstor. Hard copies of sample data and spreadsheet reports
should be kept {n the testing laboratory’ s central files.

QA/QC Procedures

3.9.1 Precision and Accuracy The precision and accursey will differ with the various
instruments and matrices, and must be determined by the laborastories reporting data.
A representative sample of well-mixed, meshed, sediment should be analyzed in
quadruplicate for & days to determine the snalytical precision.

3.9.2 It is critical that each sample be thoroughly homogenized in the laboratory before a
subsample s taken for snalysis. Laboratory homogenization should be conducted even if

semples were homogenized in the field.

3.9.3 Dried samples should be cooled in a desiccator and held there unt{l they sre weighed.
1f a desiccator is not used, thé sediment will accumulate ambient moisture and the
sample weight will be overestimsted. A color-indicating desiccant {s reconmended so
that spent desiccant can be detected easily. Also, the seal on the desiccator should
be checked periodically and, {f necessary, the ground glass rims should be greased or

the *0° rings replaced.

DATA REDUCTION, DOCUMENTATION, AND REPORTING

4.1

4.2

Data Reduction

Data analysis and calculations will be performed whenever possible on computers using
commercial spreadsheet software such as Lotus 1-2-3, Quattro Pro, or Microsoft Excel.
Documentation

Keep all lasboratory records, test results, measurements, other and supporting documentatien for
each sediment test in @ LRB or project file dedicated to that purpose.

Reporting
A report should be prepsred including, but not limited to, the following information:

Sources of samples

Description of methods

Sumary of sample analysis results

Summary of any deviations from the project test plan
Copies raw cdats, cbservations, or data forms

Total organic carbon should be reported ss a percentage of the dry weight of the unacidified
sample to the nesrest 0.1 unit. The laboratory should report the results of all samples
(including @C replicates, method blanks, and standard reference messurements) #nd should note

any probtems that may have influenced sample quality. The laboratory should also provide a
sumary of the cal{bration procedure and results (e.g9., range covered, regression equation,

coetficient of determination).

Al

Source: U.S. Army Corps of Engineers - New York District and Envirommental

Protection Agency -Region II, 1992, "Guidance for Performing Tests
on Dredged Material Proposed for Ocean Disposal," Draft-18 Dec 1992.



