
TABLE 2-8 (Continued) 

SAMPLING LOCATION SAMPLE ID 

PPL Org(a) 
ELUTRIATES 

Swan Point SWPEL X 

Craighill Entrance/Craighill CRE/CREL X 
Craighill Angle CRAEL X 

Craighill Upper Range/Cutoff Angle CRU/CUTEL X 
Tolchester (Van Veen) TLCEL X 
Tolchester (Gravity Core) TLVEL X 
Brewerton, Eastern Ext. (Van Veen) BEEL X 
Brewerton Eastern Ext. (Gravity Core) BEVEL X 

Brewerton/Brewerton Angle BR/BRAEL X 
Curtis Bay CBEL X 
Ft. McHenry FMHEL X 
Ferry Bar FBEL X 
Northwest Branch East/NW Branch West NBE/NBWEL X 

PPL Metals 

PPL VOAs (b)    & Al, Fe, Mn(c) 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

Total Total 

Sulfide(d)    Phosphorus(e) 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

TKN(e) 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 
X 

X 
X 

N02& 

N03(e) Ammonia(e) TOC 

X X X 

X X X 

X X X 

X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

BOD(f)      COD(e)      Cyanide(g) 

X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 
X 

X 

X 

X 

X 

(a) Samples were placed in 2 (40 ml) glass VOC containers (for volatiles) and 4 (1 liter) clear glass containers (pest/pcbs, semivolatiles). 

(b) Samples were placed in 2 (40 ml) glass containers. 

(c) Samples were placed in a "C" bottle preserved with HN03. 

(d) Samples were placed in an "I" bottle preserved with zinc acetate. 

(e) Samples were placed in a 500 ml "B" bottle preserved with H2S04. 

(f) Samples were placed in a 500 ml "A" bottle (no preservative). 

(g) Samples were placed in a "G" bottle preserved with NAOH. 

(h) Sample IDs and volumes used in elutriate preparation are listed in Table 2-6. 
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TABLE 2-5. CHEMICAL ANALYSES FOR CHESAPEAKE BAY AND BALTIMORE HARBOR SEDIMENT SAMPLES 

SAMPLING LOCATION 

BRA1  Blind split 
BRA2 
Curtis Bay 
CB1 
CB2 
CB3 
CB4 
Ft. McHenry 
FMH1 
FMH2 
FMH3 
FMH4 

Ferry Bar 
FBI 
FB2 
FB3 
Northwest Branch East 
NBE1 
NBE2 
Northwest Branch West 
NBW1 
NBW2 
NBW3 

SAMPLE ID PPL PCB PPL Metals Total Total N02& Alterberg, MoisL, Elutriate 
Org(a) PAHs(b) Congeners(b)       TBT(b)     & A], Fe, Mn(b) Sulfide{b) Phos. (b) TKN(b) N03(b) Ajninoma(b) TOC(b) BOD(b) COD(b) Cyanide(b) Grain size(b) Prep(d) 

BRA1SEDBS* X X X(e) X X X X X X X X X X X 
BRA2SED X X X X X X X X X X X X X BR/BRAEL 

CB1SED X X X X X X X X X X X X X CBEL 
CB2SED X X X X X X X X X X X X X CBEL 
CB3SED X X X X X X X X X X X X X CBEL 
CB4SED X X X X X X X X X X X X X CBEL 

FMH1SED X X X X X X X X X X X X X FMHEL 
FMH2SED X X X X X X X X X X X X X FMHEL 
FMH3SED X X X X X X X X X X X X X FMHEL 
FMH4SED X X X X X X X X X X X X X FMHEL 

FB1SED X X X X X X X X X X X X X FBEL 
FB2SED X X X X X X X X X X X X X FBEL 
FB3SED X X X X X X X X X X X X X FBEL 

NBEISED X X X X X X X X X X X X X NBE/NBWEL 
NBE2SED X X X x X X X X X X X X X NBE/NBWEL 

NBW1SED X X X X X X X X X X X X X NBE/NBWEL 
NBW2SED X X X X X X X X X X X X X NBE/NBWEL 
NBW3SED X X X X X X X X X X X X X NBE/NBWEL 

(a) Sample aliquot* were placed in 2 (60 ml) glan VOC container* (for volatile*) and ) (I gal) dear wide-mouth glass containers (pert/pcbs, temivolatilet). 

(b) Sample aliquot* were placed in 2 (1/2 gal) clear widemouth glass containen. 

(c) Two blind splits (of 3) were selected randomly in the field and fubmitted to EA Lab* for analysii. 

(d) Samples were placed in 1 gal clear wide-mouth glass containers. Samples with the same elutriate designation (e.g., CRE/CR) were composited by the lab to provide one sediment sample that was used in elutriate preparation. 

(e) Samples were analyzed only if the total PCB concentration was > 11.6 nucrognmi /kilogram. 
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TABLE 2-5. CHEMICAL ANALYSES FOR CHESAPEAKE BAY AND BALTIMORE HARBOR SEDIMENT SAMPLES 

SAMPLING LOCATION 

Poplar Island 

PI1 

PI2 

PI3 

P14 

PIS 

Deep Trough 

DTI 

DT2 

DT3 

Kent Island Deep 

KM 

KI2 

KI3 

Pooles Island 

POLI 

Swan Poinl 

SWPl 

S\VP2 

SWP3 

Craighill Entrance 

CRE1 

CRE2 

CRE3 

Craighill 

CR1 

CR2 

CR2 Field Duplicate 

CR3 

Craighill Angle 

CRA1 

CRA2 

Craighill Upper Range 

CRLil 

CRU2 

CRU3 

SAMPLE ID 

PI1SED 

PI2SED 

PI3SED 

PI4SED 

PISSED 

DT1SED 

DT2SED 

DT3SED 

KI1SED 

KI2SED 

KI3SED 

POL1SED 

SWP1SED 

SWP2SED 

SWP3SED 

CRE1SED 

CRE2SED 

CRE3SED 

CR1SED 

CR2SED 

CR2SEDFD 

CR3SED 

CRA1SED 

CRA2SED 

CRUISED 

CRU2SED 

CRU3SED 

PPL 

Org(a) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

PAHs(b) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

PCB 

Congeners(b) 

X(e 

X(e 

X(e 

X(e 

X(e 

X(e; 

X(e 

X(e 

X(e: 

X(e: 

X(e 

X(e; 

X(e 

X(e: 

X(e: 

X(e: 

X(e: 

X(e: 

X(e: 

X(e: 

X(e: 

X(e: 

X(e: 

x(c; 

X(e: 

xcc: 
X(e 

PPL Metals Total Total N02& Atterberg, Moist., Elutriate 

TBT(b) & Al, Fe, Mn(b) Sufflde(b) Phos. (b) TKN(b) N03(b) Aininonia(b) TOC(b) BOD(b) COD(b) Cyanide(b) Grain size(b) PreP(d) 

X X X X X X X X X X X X 

X X X X X X X X X X X 
X X X X X X X X X X X 
X X X X X X X X X X X 

X X X X X X X X X X X X 

X X X X X X X X X X X 

X X X X X X X X X X X X 

X X X X X X X X X X X 

X X X X X X X X X X X 
X X X X X X X X X X X X 

X X X X X X X X X X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SWPEL 

SWTEL 

SWPEI. 

CRE/CREL 

CRK/CREL 

CRE'CREL 

CR1-7CREL 

CRK.'CREL 

CRK/CREL 

CRAEL 

CRAEL 

C.RU/CUTEL 

CR17CUTEL 

CRU/CUTEL 

2-24 



TABLE 2-5. CHEMICAL ANALYSES FOR CHESAPEAKE BAY AND BALTIMORE HARBOR SEDIMENT SAMPLES 

SAMPLING LOCATION 

Cutoff Angle 
CUT1 
CUT2 
CUT3 
Tolchester 
TLC1 
TLC2 
TLC2 Field Duplicate 
TLC3 
TLV1 
TLV2 
TLV3 
TLV4 
TLV5 
Brewerton, Eastern Ext. 
BE1 
BE2 
BE3 
BE4 
BEV1 

BEV2 
BEV3 
BEV4 
BEV5 
BEV6 
Brewerton 
BR1 
BR1 Blind split 

BR2 
BR2 Blind split 

BR3 
BR3 Blind split 
BR4 
BR4 Blind split 
Brewerton Angle 
BRA1 

SAMPLE ID PPL PCB PPLMeUls Total Total N02& 

Org(a)      PAHs(b)      Congeneis(b)      TBT(b)    & Al, Fe, Mn(b)        Sulfide(b)   Phos. (b) TKN(b)      N03(b)      Ammonia(b)      TOC(b)     BOD(b)     COD(b)      Cyanide(b) 

CUTISED X X 
CUT2SED X X 
CUT3SED X X 

TLC1SED X X 
TLC2SED X X 
TLC2SEDFD X X 
TLC3SED X X 
TLV1SED X X 
TLV2SED X X 
TLV3SED X X 
TLV4SED X X 
TLV5SED X X 

BE1SED X X 
BE2SED X X 
BE3SED X X 
BE4SED X X 
BEV1SED X X 
BEV2SED X X 
BEV3SED X X 
BEV4SED X X 
BEV5SED X X 
BEV6SED X X 

BR1SED X X 
BLIND SPLIT 1A (e) (c) 
BR2SED X X 
BR2SEDBS * (c) (c) 
BR3SED X X 
BLIND SPLIT 2A (c) (c) 
BR4SED X X 
BR4SEPBS * (c) (c) 

BRAISED X X 

X(e) 
X(e) 
X(e) 

X(e) 
X(e) 
X(e) 
X(e) 
X(e) 
X(e) 
X(e) 
X(e) 
X(0 

X(e) 
X(e) 
X(e) 
X(e) 
X(e) 
X(e) 
X(e) 
X(e) 

XCe) 
X(e) 

X(e) 

X(e) 

X(e) 

X(e) 

X 

X 

X 

(c) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(c) 
X 

(c) 
X 

(c) 
X 

(O 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(c) 

X 

(c) 

X 

(0 
X 

(c) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(c) 
X 

(c) 
X 

(c) 
X 

(c) 

X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 

(c) (c) 
X X 

(0 (c) 
X X 

(0 (<0 
X X 

(c) (c) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(c) 

X 

(c) 
X 

(c) 

X 

(c) 

X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 

(c) (<=) 
X X 

(c) (c) 
X X 

(c) (0 
X X 

(c) (c) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(c) 

X 

(0 
X 

(<=) 
X 

(c) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(c) 

X 

(=) 
X 

(c) 

X 

(c) 

Atterberg, Moist, Elutriate 
Grain size(b) Prep(d) 

X CRU/CUTEL 
X CRU/CUTEL 
X CRU/CUTEL 

X TLCEL 
X TLCEL 
X TLCEL 
X TLCEL 
X TLVEL 
X TLVEL 
X TLVEL 
X TLVEL 
X TLVEL 

X BEEL 
X BEEL 
X BEEL 
X BEEL 
X BEVEL 
X BEVEL 
X BEVEL 
X BEVEL 
X BEVEL 
X BEVEL 

X BR/BRAEL 
(c) 
X BR/BRAEL 
(c) 
X BR/BRAEL 

(<=) 
X BR/BRAEL 
(c) 

BR/BRAEI. 
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TABLE 2-8. CHEMICAL ANALYSES FOR CHESAPEAKE BAY AND BALTIMORE HARBOR REFERENCE WATER AND ELUTRIATE WATER SAMPLES 

SAMPLING LOCATION 

WATER CHEMISTRY 

Poplar Island 

PI1 

PI1 Field Duplicate 

PIS 

Deep Trough 

DTI 

Kent Island Deep 

KI3 

KI3 Field Duplicate 

Pooles Island 

POL1 

TRIP BLANKS 

Dayl 

Day 2 

Day 3 

Day 4 

Day 5 

Day 6 

Day? 

Day 8 

Day 9 

Day 10 

Day 11 

SAMPLE ID PPL Metals Total Total 
PPL Org(a) PPL VOAs (b) &A1, Fe, Mn(c) Suiride(d) Phosphorus(e) 

PI 1 WAT X X X X 

PIlWATtU X X X X 
PI5WAT X X X X 

DTI WAT X X X  ' X 

KDWAT X X X X 
KI3WATFD X X X X 

POL 1 WAT X X X X 

TB102695 X 
TB102795 X 
TB103095 X 
TB103195 X 

TB110695 X 
TB111095 X 
TB111395 X 
TB111795 X 

TB111895 X 

TB112895 X 
TB112995 X 

TKN(e) 

X 

X 

X 

X 

X 

X 

N02& 

N03(e)       Ammonia(e)      TOC(e)      BOD(f)      COD(e)      Cyanide(g) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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DEPARTMENT OF THE ARMY 
BALTIMORE DISTRICT, U.S. ARMY CORPS OF ENGINEERS 
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March 25,   1996 
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Baltimore, Maryland 21224-6621 

HAR30R DEVELOPMEHl 
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regarding the proposed Fiscal Year 1996 - 1997 maintenance 
dredging of the Baltimore Harbor & Channels, 42 and 50-Foot 
Federal navigation projects. 

Enclosed for your information is the Draft Data Report   - 
FY 1995 Sediment  Sampling and Chemical  Analysis for Baltimore 
Harbor and Chesapeake Bay, Maryland,  February 1996.     Since the 
report is still in draft form, any comments which are received 
before April 10, 1996, will be addressed in the final report. 

Please call me at (410) 962-5657 if you have any questions 
regarding this information. 

Sincerely, 

Enclosures 

'     //• 
c •"^- !Xcc_ 

Jeffrey A. McKee 
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Operations Division 
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1. INTRODUCTION 

1.1 BACKGROUND 

Section 404 of the Federal Water Pollution Control Act of 1972 (FWPCA), Public Law 92-500, 
as amended by the Clean Water Act of 1977 (CWA), Public Law 95-217, requires the 
Environmental Protection Agency (EPA), in conjunction with the U.S. Army Corps of Engineers 
(USAGE), to promulgate guidelines for the discharge of dredged or fill material to ensure that the 
proposed discharge will not result in unacceptable adverse impacts to U.S. waters. The Draft 
Evaluation of Dredged Material Proposed for Discharge in Inland and Near Coastal Waters - Test 
Manual (EPA 1994), commonly referred to as the Inland Testing Manual (ITM), establishes 
procedures applicable to the potential contaminant-related environmental impacts associated with 
the discharge of dredged material in inland waters, near coastal waters, and surrounding environs. 
The technical guidance in the ITM is consistent with the Guidelines [CWA Section 404 (b)(1)]. 
Results obtained from dredge material testing are used within the context of regulatory 
requirements to facilitate decision-making with regard to management of the dredged material. 

1.2 SCOPE OF THIS PROJECT 

The Baltimore District of the USAGE required characterization of chemical concentrations in 
sediment proposed for dredging in FY96 and FY97 consistent with the Guidelines and technical 
guidance of the ITM. Approach channels considered for maintenance dredging and/or widening 
or realignment include the Craighill Entrance Channel, the Craighill Channel, the Craighill Angle, 
the Craighill Upper Range, the Cutoff Angle, the Brewerton Channel Eastern Extension, the Swan 
Point Channel, and the Tolchester Channel. Within Baltimore Harbor, the channels proposed for 
maintenance dredging include the Brewerton Channel, the Brewerton Angle, the Ft. McHenry 
Channel, the Curtis Bay Channel, the Ferry Bar Channel, the Northwest Branch East Channel, and 
the Northwest Branch West Channel. This project included analysis of sediments from the 
approach channels in Chesapeake Bay and the shipping channels within Baltimore Harbor. In 
addition, sediments from the proposed dredge material placement sites were characterized. 
Reference sediments and waters were collected from near Poplar Island, the Kent Island Deep 
Site, the proposed Deep Trough Placement Site, and the Pooles Island area. 

This data report presents summaries of sediment sampling/analysis. A description of sample 
collection procedures is included in Chapter 2. A complete description of the sampling protocols 
is included in the Final Sampling Plan (EA 1995a) (Appendix A). Chapter 3 outlines the QA/QC 
protocols used for this project. Comprehensive QA/QC guidelines and procedures are addressed 
more specifically in the Quality Assurance Project Plan (QAPP) (EA 1995b) (Appendix B). 
Summaries of volatile, semivolatile, PCB, pesticide, metal, general chemistry, grain size, percent 
moisture, and Atterberg limit analyses for sediments collected from within the shipping channels 
and from the proposed disposal areas in Chesapeake Bay are included in Chapter 4 (section 4.1). 
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Chapter 4 also includes summaries of volatile, semivolatile, PCB, pesticide, metal, and general 
chemistry analyses for reference site water and for elutriate water prepared from sediment and 
water collected within each sampling reach (section 4.2). Results of QA/QC sample analyses will 
be presented in a Chapter 5 addendum. Summaries of Laboratory Reports for all analyses, Chain- 
of-Custody forms, and Field Data Sheets are included in Appendices C, D, E, F, and G. 

1-2 



2. SAMPLE COLLECTION 

2.1 SAMPLING LOCATIONS 

A total of sixty-nine stations (in 20 sampling reaches) were sampled during the period of October 
26 to November 29, 1996 : 47 stations outside of Baltimore Harbor and 22 stations inside 
Baltimore Harbor. Because chemical concentration gradients were expected in Chesapeake Bay 
sediments, sampling began with the stations anticipated to contain the lowest chemical 
concentrations. Samples were collected first from the most southerly stations (Mid-Chesapeake 
Bay) and easterly stations, and sampling proceeded sequentially to the north and west from four 
reference locations: (Poplar Island, Kent Island Deep, Deep Trough, and Pooles Island). The last 
samples were recovered in the Inner Harbor area of Baltimore City. Station locations for each 
sampling reach are illustrated in Figures 2-1 through 2-13. Latitude/longitude of each station, 
collection technique, and station depths are presented in Tables 2-1 and 2-2. Sampling locations 
were determined in the field using a Magellan® GPS with a differential beacon receiver. All field 
data sheets are included in Appendix G. 

2.2 SAMPLING EQUIPMENT AND PROCEDURES 

Detailed sampling procedures are included in the Final Sampling Plan (EA 1995a) (Appendix A). 

2.2.1 Sediment/Elutriate Sediment 

Surface sediments were collected at reference sites and channel reaches (58 stations) using a 
Kahlsico® stainless steel Van Veen sampler (40 liter capacity). One grab sample was collected 
from each station. Samples for volatiles analysis were transferred directly from the grab sampler 
to sample containers, and headspace was eliminated from the volatiles sample containers by 
completely filling the container to the rim prior to capping. After the volatiles samples were 
removed, approximately one gallon of sediment was homogenized with a pre-cleaned stainless 
steel spoon in a pre-cleaned stainless steel mixing bowl. The homogenized sample was transferred 
to sample containers using a stainless steel spoon. 

Gravity coring took place at 11 stations within the two reaches where undisturbed sediments may 
be dredged (Brewerton Eastern Extension and Tolchester). A Benthos® Model 2171, 8ft. Gravity 
Corer with polycarbonate core liners (2 Va inch diameter) was deployed to collect cores of 
consolidated material. Up to three cores were collected at each station in order to obtain the 
volume of sediment required for chemical and elutriate analyses.   For each core, the 
unconsolidated surface layer was measured and discarded (approximately the top 2-18 inches of 
sediment), and the remaining consolidated material from each core was measured with a 
measuring tape and recorded to the nearest inch. The material from each core was then combined 
and homogenized in a pre-cleaned stainless steel bowl. All samples were transferred to holding 
containers using a pre-cleaned stainless steel spoon. The depth of bottom sediment sampled by 
each core is summarized in Table 2-3. 
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Volatiles samples were collected from the middle section of the first gravity core and transferred 
directly to the volatiles sample containers before homogenizing. Headspace was eliminated from 
volatiles sample containers by filling the container to the rim prior to capping. Sample container 
types, preservation techniques and holding times are presented in Table 2-4. A synopsis of 
analyses required at each station and the associated sample ID is presented in Table 2-5. 

All sediment sampling equipment was decontaminated between samples, according to the 
procedures described in Section 2.3. Sampling inside of Rock Point/North Point was conducted 
under level D conditions. Gloves, coveralls and goggles were worn by all technicians handling 
samples. 

Pre-selected sediment samples were used by the analytical laboratory to prepare elutriate samples 
that consisted of composites of sediments collected from one or two reaches. Instructions for 
elutriate composites and resulting sample IDs are presented in Table 2-6. Elutriate sediments 
were composited in the laboratory in pre-cleaned stainless steel bowls and approximately 3 L of 
the homogenized sample was removed and placed in the appropriate test container using a pre- 
cleaned stainless steel spoon. 

2.2.2 Site Water/Elutriate Water 

Reference water samples were collected from the proposed placement sites in the Bay: Poplar 
Island, Deep Trough, Kent Island, and Pooles Island (Table 2-2). These samples were analyzed 
for chemical constituents and were collected using dedicated (1.5 inch diameter) Teflon® bailers. 
Because water depth at the Deep Trough site exceeded 100 ft., a 1 liter, Teflon®-coated General 
Oceanics® niskin bottle was deployed by a hydraulic winch to collect water within this reach. The 
niskin bottle was deployed approximately 6-8 times to obtain the required sample volume. All 
water samples were poured directly into holding containers supplied by EA Laboratories which 
contained appropriate preservatives. To avoid loss of volatile chemicals, volatiles sample 
containers were filled first. 

Elutriate water samples were collected from each reach using a peristaltic pump with polyethylene 
tubing (Table 2-2). Within each reach, four gallons of site water were collected from 
approximately 5 ft. above the bottom. If water depth was less than 5 ft, a mid-depth sample was 
collected. At each station, the tubing was flushed with the equivalent of 10 times the collection 
tubing volume prior to sample collection. Water samples were dispensed directly into appropriate 
holding containers. Sample container types, preservation techniques and holding times for water 
samples are presented in Table 2-7. A synopsis of analyses required for each station and the 
associated sample ED number are presented in Table 2-8. 
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2.3 EQUIPMENT DECONTAMINATION 

To minimize cross-contamination, all non-dedicated sediment sampling equipment (stainless steel 
Van Veen, mixing bowls, and spoons) was rinsed with site water, scrubbed with a bristle brush, 
rinsed a second time with site water, and rinsed with deionized water between samples. For 
gravity coring, a dedicated polycarbonate liner was used at each station, and the exterior of the 
corer was scrubbed with a bristle brush and rinsed with site water to remove excess sediment. All 
dedicated sampling equipment was protected from contamination with covering (e.g. plastic 
wrapped, boxed) until employed for sampling. 

2.4 FIELD QC SAMPLES 

2.4.1 Trip Blanks 

Trip blanks are samples that originate as analyte-free water placed in volatile organic vials 
(preserved with HC1) in the laboratory and analyzed for volatile organic compounds. Trip blanks 
(also called transport blanks) were analyzed to evaluate the effect of ambient site conditions and 
sample shipment on sample integrity and to ensure proper sample container preparation and 
handling techniques. For this program, trip blanks were analyzed for volatile organic compounds 
only. A total of eleven trip blanks were analyzed; one trip blank was analyzed per group of 
samples per day. All volatile samples (both water and sediment) collected on each sampling day 
were stored in the same cooler as the trip blank.   Results of trip blanks will be presented in 
Chapter 5 and Appendix E. 

2.4.2 Field Duplicates 

Field duplicates are samples collected simultaneously from the same sampling location and are 
used as measures of matrix homogeneity and sampling precision. Two field duplicate samples 
were collected for each matrix (sediment and water). Duplicate samples were collected as 
individual, co-located samples. These samples were homogenized separately, or placed directly 
into sample containers in the case of volatiles samples. Stations where field duplicates were 
collected are listed in Table 2-5 (sediment) and Table 2-8 (water). Results are presented in 
Chapter 4 summary tables with the associated reach and sample ID. 

2.4.3 Field Blind Duplicate Samples 

A blind duplicate sample is a sample collected simultaneously from the same sampling location 
and is re-labeled as a unique sample to obscure its identity/origin. At five locations, EA collected 
a duplicate set of samples. Two of the five samples were blind selected, relabeled to obscure 
their identity, and delivered to EA Laboratories. These results were tracked as separate, unique 
samples. The remaining three duplicate samples were delivered to EA Laboratories and retained 
in storage. Stations where sediment blind duplicate samples were collected are listed in Table 2.5. 
(Note: Laboratory results label these samples as blind splits and these samples are referenced as 
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blind splits in Chapter 4 summary tables). 
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Figure 2-1.     Sampling stations in the Poplar Island reach. 
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Figure 2-2.     Sampling stations in the Deep Trough reach. 
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Figure 2-3.     Sampling stations in the Kent Island reach. 
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Figure 2-4.     Sampling stations near Pooles Island. 
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Figure 2-5.     Sampling stations in the Swan Point reach. 
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Figure 2-6.     Sampling stations in the Craighill Entrance and Craighill reaches. 
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Figure 2-7.     Sampling stations in the Craighill Angle and Craighill Upper Range reaches 
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Figure 2-8.     Van Veen sampling stations in the Cutoff Angle and Brewerton Eastern Extension reaches. 
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Figure 2-9.     Gravity core sampling stations in the Brewerton Eastern Extension. 
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Figure 2-10.   Van Veen sampling stations in the Tolchester reach. 

2-14 



Figure 2-11.   Gravity core sampling stations in Tolchester reach. 
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Figure 2-12.   Sampling stations in the Brewerton and Brewerton Angle reaches. 
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Figure 2-13.   Sampling stations in the Curtis Bay, Ft. McHenry, Ferry Bar, Northwest 
Branch East and Northwest Branch West reaches. 
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TABLE 2-1  SEDIMENT SAMPLING LOCATIONS 

Sampling Reach Station Latitude Longitude 
Sampling 
Method 

Approximate 
Station Depth 

-     (ft) 
Poplar Island PI1 38° 44'05" N 76° 22' 16" W Van Veen 11 

PI 2 38° 44" 59" N 76° 23'29" W Van Veen 7 

PI 3 38° 46'14" N 76° 23'07" W Van Veen 7 

PI 4 38° 46' 40" N 76° 21'55" W Van Veen 7 

PIS 38° 45'43" N 7602r4I" W Van Veen 9 
Deep Trough DTI 38° 54'48" N 76° 23' 13" W Van Veen 97 

DT2 38° 54'59" N 76° 23'10" W Van Veen 105 

DT3 38° 55'12" N 76° 23' 18" W Van Veen 100 
Kent Island Deep KI1 38° 59'42" N 76° 20'48" W Van Veen 20 

KI2 39° 00'51" N 76° 20'26" W Van Veen 30 

KI3 39o0r31"N 76° 19'54"W Van Veen 17 
Pooles Island POL1 39° 16'11"N 76° 13'34"W Van Veen 26 
Swan Point SWP1 39° 05' 11" N 76° 18'27"W Van Veen 34 

SWP2 39° 05'47" N 76° 18'04"W Van Veen 35 

SWP3 39° 06' 32" N 76° 18'H"W Van Veen 36 
Craighill Entrance CRE1 39° 02' 34" N 76° 23' 03" W Van Veen 51 

CRE2 39° 03' 18" N 76° 23'20" W Van Veen 57 

CRE3 39° 04' 00" N 76° 23" 36" W Van Veen 58 
Craighill CR1 39° 04' 48" N 76° 23'42" W Van Veen 52 

CR2 39° 05' 44" N 76° 23'41" W Van Veen 53 

CR3 39° 06'35" N 76° 23'41" W Van Veen 57 
Craighill Angle CRA1 39° 07' 24" N 76° 23' 48" W Van Veen 54 

CRA2 39° 08'05" N 76° 24' 09" W Van Veen 54 
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TABLE 2-1 (Continued) 

Sampling Reach Station Latitude Longitude 
Sampling 
Method 

Approximate 
Station Depth 

(ft) 

Craighill Upper Range CRU1 39° 08' 43" N 76° 24' 36" W Van Veen 52 

CRU2 39° 09'23" N 76° 25'03" W Van Veen 53 

CRU3 39° 10'07"N 76° 25' 36" W Van Veen 55 

Cutoff Angle CUT1 39° lO'ie-N 76° 25'53" W Van Veen 54 

CUT 2 39° 10,38"N 76° 26'09" W Van Veen 52 

CUT 3 39° 10'45"N 76° 26" 27" W Van Veen 52 

Tolchester 
(Van Veen) 

TLC1 39° 09'39" N 76° 18'24" W Van Veen 35 

TLC2 39° 10,44"N 76° 17'12"W Van Veen 38 

TLC3 39° 11,53"N 76° 15'29"W Van Veen 40 

Tolchester 
(Gravity Core) 

TLV1 39° 11'32"N 76° 16'23"W Gravity Core 33 

TLV2 39° 11,46"N 76° 16'07"W Gravity Core 26 

TLV3 39° ll'SQ-N 76° 15'51"W Gravity Core 24 

TLV4 39° 12' 13" N 76° 15'33" W Gravity Core 22 

TLV5 39° i^e-N 76° 15'16"W Gravity Core 24 

Brevverton, Eastern Ext. 
(Van Veen) 

BE1 39° 08' 50" N 76° 20'01" W Van Veen 42 

BE 2 39° 09' 23" N 76° 21'47" W Van Veen 41 

BE 3 39° 09' 54" N 76° 23'27" W Van Veen 41 

BE 4 39° 10' 24" N 76° 25' 10" W Van Veen 39 

Brewerton, Eastern Ext. 
(Gravity Core) 

BEV1 39° 08' 57" N 76° 19'47"W Gravity Core 28 

BEV2 39° 09'21" N 76° 21'12" W Gravity Core 20 

BEV3 39° 09' 50" N 76° 22* 35" W Gravity Core 20 

BEV4 39° 10'03"N 76° 23' 22" W Gravity Core 20 

BEV5 39° lO'lS-N 76° 24" 15" W Gravity Core 19 

BEV6 39° 10'41"N 76° 25' 37" W Gravity Core 19 
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TABLE 2-1 (Continued) 

Sampling Reach Station Latitude Longitude 
Sampling 
Method 

Approximate 
Station Depth 

(ft) 

Brewerton BR1 39° 11'04"N 76° 27'22" W Van Veen 53 

BR2 39° 11'19"N 76° 28'12" W Van Veen 53 

BR3 39° ll'SS'N 76° 29'06" W Van Veen 53 

BR4 39° 11'52"N 76° 30" 01 "W Van Veen 53 

Brewerton Angle BRA 1 39° 12'03"N 76° 30' 31" W Van Veen 53 

BRA 2 39° 12' 15" N 76° 30'52" W Van Veen 53 

Curtis Bay CB1 39° 13'18"N 76° 32' 20" W Van Veen 50 

CB2 39° 13'21"N 76° 32' 59" W Van Veen 50 

CB3 39° 13'17"N 76° 33'36" W Van Veen 50 

CB4 39° 13'18"N 76° 34' 18" W Van Veen 50 

Ft. McHenry FMH1 39° ITAVK 76°31'3r W Van Veen 50 

FMH2 39° 13'32"N 76° 32' 20" W Van Veen 51 

FMH3 39° 14' 16" N 76° 33'02" W Van Veen 50 

FMH4 39° 15'03"N 76° 33' 50" W Van Veen 50 

Ferry Bar FBI 39° 15' 18" N 76° 34'47" W Van Veen 35 

FB2 39° IS'IPN 76° 35'06" W Van Veen 40 

FB3 39° IS^O'^ 76° 35' 28" W Van Veen 42 

Northwest Branch East NBE1 39° 15'57"N 76° 34' 30" W Van Veen 51 

NBE2 39° le^rN 76° 34'31" W Van Veen 50 

Northwest Branch West NBW1 39° Iff 19" N 76° 34' 50" W Van Veen 40 

-NBW2 39° 16'38"N 76° 35' 17" W Van Veen 38 

NBW3 39° 16'38"N 76° 35' 55" W Van Veen 26 

#' 
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TABLE 2-2   REFERENCE WATER AND ELUTRIATE PREPARATION WATER 
SAMPLING LOCATIONS 

Sampling Reach Latitude Longitude 
Sampling 
Method 

Approximate Sample 
Depth (ft) 

Reference Locations 

Poplar Island 38° 44' 05" N 76° 22' 16" W Teflon® bailer 6   , 

38° 45'43" N 7602r41"W Teflon   bailer 4 

Deep Trough 38° 54'48" N 76° 23' 13" W Niskin 9 

Kent Island Deep 39o0r31"N 76° 19'54"W Teflon® bailer 12 

Pooles Island 39° 16'11"N 76° 13'34"W Teflon® bailer 20 

Elutriate Preparation Water 

Swan Point 39° 05' 47" N 76° 18'04" W Pump 25 

Craighill Entrance/Craighill 39° 04' 27" N 76° 23' 41" W Pump 51 

Craighill Angle 39° 08'05" N 76° 24' 09" W Pump 48 

Craighill Upper Range/ Cutoff Angle 39° itne-N 76° 25' 44" W Pump 27 

Tolchester (Van Veen) 39° 10'44" N 76° 17'12"W Pump 32 

Tolchester (Gravity Core) 39° 11'32"N 76° \6'23"W Pump 27 

Brewerton East. Ext. (Van Veen) 39° 10,24"N 76° 25" 10" W Pump 34 

Brewerton East. Ext. (Gravity Core) 39° 10'18"N 76° 24'15" W Pump 15 

Brewerton/Brewerton Angle 39° 11'56"N 76° 30' 14" W Pump 48 

Curtis Bay 39° 13'17"N 76° 33' 36" W Pump 45 

Fort McHenry 39° 12'47"N 76° 31' 31" W Pump 45 

Ferry Bar 39° 15'20"N 76° 35' 28" W Pump 38 

Northwest Branch East/ 
Northwest Branch West 

39° 16'09"N 76° 34' 33" W Pump 38 

* 

2-21 



2-3   GRAVITY CORER SAMPLING DEPTHS 

Sample ID 
Number of 

Composited 
Cores 

Average Depth of 
Sediment Core (inches) 

Average Depth of 
Unconsolidated Surface 

Layer (inches) 

TLV1SED 1 50 2.5 

TLV2SED 2 46 3.1 

TLV3SED 3 40.3 2.2 

TLV4SED 2 37.5 4.5 

TLV5SED 2 46.5 8.5 

BEV1SED 2 55.5 17.5 

BEV2SED 2 47.5 8.8 

BEV3SED 2 40 6.5 

BEV4SED 2 45.5 8.5 

BEV5SED 2 44 6.5 

m 
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TABLE 2-4 REQUIRED CONTAINERS, PRESERVATION TECHNIQUE, AND 
HOLDING TIMES(a) FOR SEDIMENT SAMPLES 

Parameter Mass 
Required 

Container*0' Preservative Holding Time 

Inorganics 

Mercury 5 P s20C 30 days 

Other Metals 5 P S20C 6 months 

Cyanide 50 P,G 4C 14 days 

Sulfide 10 P,G 4C 7 days 

Biochemical Oxygen Demand 10 G 4C 48 hours 

Chemical Oxygen Demand 50 P,G s20C 28 days 

Nitrogen (Ammonia, Total 
Kjeldahl, Nitrate + Nitrite) 

Phosphorus 

150 P.G 4C 28 days 

Physical Parameters 

Total Moisture, Atterberg Limits, 
Grain Size 

1000 P,G 5 20C 6 months 

Organics 

Tributyltin 50 Solvent 
rinsed glass 

jar with 
Teflon-lined 

lid 

5 20C 6 months 

Total Organic Carbon 5 Heat treated 
glass vial 

with Teflon- 
lined lid 

4C 14 days 

Pesticides 

PCB Congeners 

Semivolatile Organics 

400 Solvent 
rinsed glass 

jar with 
Teflon-lined 

lid 

s20C 10 days until 
extraction 

40 days after 
extraction 

Volatile Organics 50 Heat treated 
glass vial 

with Teflon- 
lined lid 

s20C 10 days 

(a) From time of sample collection per USACE/EPA. 1991. Evaluation of Dredged Material Proposed for Ocean 
Disposal. 

(b) 3 liters of sediment will be collected for laboratory preparation of each elutriate sample. 
(c) P = plastic; G = glass. National Oceanographic and Atmospheric Administration. July, 1993. Sampling and 

Analytical Methods of the National Status and Trends Program. National Benthic Surveillance ana Mussel 
Watch Projects. 1984-1992. NOSORCA71. NOAA, Silver Spring, Maryland. 
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Sampling Reach Station Sediment 
Sample 

IDs 

Sediment 
Aliquot to be 

Used for 
Elutriate 

Elutriate Watei 
Samples 

Water Vol.      Sample ID for 
to be Used          Resulting 

for Elutriate       Composited 
Elutriate 

1                                        Samnlp 
Swan Point SWP1 SWP1SED 666 ml SWPEW 8 liters SWPEL 

SWP2 SWP2SED 666 ml (1 composite) 

SWP3 SWP3SED 666 ml 
Craighill Entrance CREI CRE1SED 333 ml CRE/CREW 8 liters CRE/CREL 

CRE2 CRE2SED 333 ml (1 composite) 

CRE3 CRE3SED 333 ml 
Craighill CR1 CR1SED 333 ml 

CR2 CR2SED 333 ml 

CR3 CR3SED 333 ml 
Craighill Angle CRA1 CRA1SED 1000 ml CRAEW 

(1 composite) 
8 liters CRAEL 

CRA2 CRA2SED 1000 ml 
Craighill Upper Range CRU1 CRUISED 333 ml CRU/CUTEW 

(1 composite) 
8 liters CRU/CUTEL 

CRU2 CRU2SED 333 ml 

CRU3 CRU3SED 333 ml 
Cutoff Angle CUT1 CUT1SED 333 ml 

CUT 2 CUT2SED 333 ml 

CUT 3 CUT3SED 333 ml 
Tolchester TLC1 TLC1SED 666 ml TLCEW 

(1 composite) 
8 liters TLCEL   . 

TLC2 TLC2SED 666 ml 

TLC3 TLC3SED 666 ml 

TLV1 TLV1SED 400 ml TLVEW 
(1 composite) 

8 liters TLVEL 
TLV2 TLV2SED 400 ml 

TLV3 TLV3SED 400 ml 

TLV4 TLV4SED 400 ml 

TLV5 TLV5SED 400 m] 
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TABLE 2-6   (CONTINUED) 

Sampling Reach Station Sediment 
Sample 

IDs 

Sediment 
Aliquot to be 

Used for 
Elutriate 

Elutriate Water 
Samples 

Water Vol. 
to be Used 

for Elutriate 

Sample ID for 
Resulting 

Composited 
Elutriate 
Sample 

Brewerton, Eastern Ext. BE1 BE1SED 500 ml BEEW 
(1 composite) 

8 liters BEEL 

BE 2 BE2SED 500 ml 

BE 3 BE3SED 500 ml 

BE 4 BE4SED 500 ml 

BEV1 BE VISED 333 ml BEVEW 
(1 composite) 

8 liters BEVEL 

BEV2 BEV2SED 333 ml 

BEV3 BEV3SED 333 ml 

BEV4 BEV4SED 333 ml 

BEV5 BEV5SED 333 ml 

BEV6 BEV6SED 333 ml 

Brewerton BR1 BR1SED 333 ml BR/BRAEW 
(1 composite) 

8 liters BR/BRAEL 

BR2 BR2SED 333 ml 

BR3 BR3SED 333 ml 

BR4 BR4SED 333 ml 

Brewerton Angle BRA1 BRAISED 333 ml 

BRA 2 BRA2SED 333 ml 

Curtis Bay CB 1 CB1SED 500 ml CBEW 
(1 composite) 

8 liters CBEL 

CB2 CB2SED 500 ml 

CB3 CB3SED 500 ml 

CB4 CB4SED 500 ml 

Ft. McHenry FMH1 FMH1SED 500 ml FMHEW 
(1 composite) 

8 liters FMHEL 

FMH2 FMH2SED 500 ml 

FMH3 FMH3SED 500 ml 

FMH4 FMH4SED 500 ml 
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TABLE 2-6 (CONTINUED) 

Sampling Reach Station Sediment 
Sample 

IDs 

Sediment 
Aliquot to be 

Used for 
Elutriate 

Elutriate Water 
Samples 

Water Vol. 
to be Used 

for Elutriate 

Sample ID for 
Resulting 

Composited 
Elutriate 
Sample 

Ferry Bar FBI FB1SED 666 ml FBEW 
(1 composite) 

8 liters FBEL 

FB2 FB2SED 666 ml 

FB3 'FB3SED 666 ml 

Northwest Branch East NBE1 NBE1SED 400 ml NBE/NBWEW 
(1 composite) 

8 liters NBE/NBWEL 

NBE2 NBE2SED 400 ml 

Northwest Branch West NBW1 NB WISED 400 ml 

NBW2 NBW2SED 400 ml 

NBW3 NBW3SED 400 ml 

Total No. Samples 57 13 13 
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TABLE 2-7 REQUIRED CONTAINERS, PRESERVATION TECHNIQUE, AND HOLDING 
TIMES (a) FOR SITE WATER AND ELUTRIATE WATER SAMPLES 

Parameter Volume 
Required 

(rnL)w 

Container*0 Preservative Holding Time 

Inorganics 

Mercury 100 P pH <2 with HNO, 

Cool, 4 C 

14 days 

Other Metals 100 P pH <2 with HNO, 

Cool, 4 C 

6 months 

Cyanide 500 P.G NaOHtopH>12 

Ascorbic Acid 

Cool, 4 C 

14 days 

24 hours in 
presence of S2' 

Sulfide 500 P,G NaOHtopH>9 

Zinc Acetate 

Cool, 4 C 

7 days 

Biochemical Oxygen Demand 1000 P.G Cool, 4 C 48 hours 

Chemical Oxygen Demand 50 P.G H,S04 to pH <2 28 days 

Nitrogen (Ammonia, Total 
Kjeldahl, Nitrate + Nitrite) 

Total Phosphorus 

1050 P.G H2S04 to pH <2 

Cool, 4 C 

28 days    . 

Organics 

Tributyltin 2000 G Cool, 4 C 6 months 

Total Organic Carbon 50 P.G H2S04 or HC1 to pH 
<2 

Cool. 4 C 

28 days 

Pesticides 

PCB Congeners 

Semivolatile Organics 

2000 G, teflon- 
lined cap 

Cool, 4 C 7 days until 
extraction 

40 days after 
extraction 

Volatile Organics 80 G, teflon- 
lined septum 

Cool, 4 C 14 days 

(a) From time of sample collection per USACE/EPA. 1991. Evaluation of Dredged Material Proposed for Ocean 
Disposal. 

(b) 16 liters (4 gal) of water will be collected for preparation of each elutriate sample. 
(c) P = plastic; G = glass. National Oceanographic and Atmospheric Administration. July 1993. Sampling and 

Analytical Methods of the National Status and Trends Program. National Benthic Surveillance and Mussel 
Watch Projects.  1984-1992. NOSORCA71. NOAA, Silver Spring, Maryland. 
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3. LABORATORY ANALYSIS 

Laboratory procedures for sample handling, analyte detection, quality assurance, and data 
reduction/handling are detailed in the Final Quality Assurance Project Plan (EA 1995b) 
(Appendix B). Summaries of analytical and QA/QC procedures are presented below. 

3.1   SAMPLE ANALYSES 

Upon receipt at EA Laboratories, all samples were logged for tracking purposes and stored at 
40C until processing. Copies of all laboratory Chain-Of-Custody sheets are provided in 
Appendix F. Aliquots of the appropriately preserved sample were distributed to each analytical 
group (ex. Metals, GC/MS) for analysis. The methods used for each analysis are summarized in 
Table 3-1 (sediments) and Table 3-2 (reference waters/elutriates). Sample preparation techniques 
for each matrix are also included in Tables 3-1 and 3-2. Some samples, particularly waters, had to 
be concentrated to achieved the target detection limits in the ITM. All cases where samples were 
concentrated prior to analysis are indicated in the laboratory data summary sheets in Appendices 
C and D. 

To meet program specific regulatory requirements for chemicals of concern, all analytical methods 
were followed as stated in Tables 3-1 and 3-2 with exceptions as noted below: 

3.1.1 PCB Congeners 

For all sediment samples taken outside of Baltimore Harbor and all split samples, PCB 
concentrations were determined separately from pesticides and the PCB extract was acidified to 
remove interfering compounds. This procedure was expected to lower the MDL to 
approximately 10 /ug/kg for all Aroclors that would otherwise have MDL's greater than 10 /ug/kg. 

The Baltimore District USAGE determined that if total PCB concentration was greater than 11.6 
/^g/kg, congeners would be determined. Only samples from outside of Baltimore Harbor were 
subject to the 11.6 Mg/kg test. The laboratory determined this cutoff using a wet weight criteria. 
Samples taken inside the Harbor (22 samples) were not subjected to congener analysis. 

In order to achieve the required detection limits for PCB Aroclors in the sediment samples taken 
outside the harbor, pesticides and PCBs were extracted separately using two aliquots of sample. 
The pesticide fraction, extracted with only one surrogate, tetrachloro-m-xylene, was analyzed in 
the usual manner and the extract was saved for PCB Congener analysis, if required. The PCB 
extract was concentrated to 2 ml (five times less than the volume specified in the standard 
method), subjected to acid cleanup according to SW846 Method 3665 to eliminate possible 
interferences, and analyzed by dual-column gas chromatography. Total arochlor concentrations in 
the PCB extract (from outside the Harbor) were not detected, so no congener analyses were 
conducted for this project. 

£A 
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3.1.2 Elutriate Test 

Each elutriate was prepared by sub-sampling approximately 1 L of the dredged material from the 
well-mixed original sample. The dredged material and unfiltered site water are then combined in a 
sediment-to-water ratio of 1:4 on a volume basis at room temperature (22° ± 2°C). This was 
accomplished by volumetric displacement. After the correct ratio was achieved, the mixture was 
stirred vigorously for 30 min with a magnetic stirrer. At 10-min intervals, the mixture was also 
stirred manually to ensure complete mixing. After the 30-min mixing period, the mixture was 
allowed to settle for 1 hour. The supernatant was then siphoned off and filtered through a 
0.45-nm-mesh filter to remove particulates prior to chemical analysis. 

3.1.3 Semivolatile Organics - PAHs 

In order to achieve the target detection limits (TDLs) referenced in QA/QC Guidance for 
Sampling and Analysis of Sediments, Water, and Tissues for Dredged Material Evaluations - 
Chemical Evaluations (EPA 823-B-95-001, April 1995) for sediment samples, PAHs were 
analyzed utilizing the alternative SW846 Method 8310 (HPLC). 

3.1.4 Pesticides 

For sediment samples only, a surrogate sample was prepared for pesticides analysis using TCX, a 
spiking compound used in QA/QC for pesticide/PCB analyses. This was done to allow for a 
separate PCB analysis. Several pesticides that are not typically analyzed using the standard 
USEPA SW-846, Method 8080 were also required for compliance with ITM requirements. 
These include: methyl parathion, malathion, ethyl parathion, dacthal, chlorbenside, mirex, 
demeton, aziphos (methyl-extraction). Water/elutriate samples had to be concentrated to meet 
the target detection limits for these compounds. All additional pesticides, except demeton and 
aziphos methyl, were analyzed using a modified Method 8080 from the original semivolatile 
extraction for each matrix. Demeton and aziphos methyl were analyzed using Method 8140 from 
the original semivolatile extraction.   Further details of these methods are included in the 
Analytical Narratives included in the Appendices C and D. 

3.2   LABORATORY QA/QC SAMPLES 

Quality control measurements for analytical protocols were designed to evaluate laboratory 
performance, and measurement biases resulting from the sample matrix and field performance. 

•   Laboratory method performance: All quality control criteria for method performance must be 
met for all target analytes for data to be reported. These criteria generally apply to instrument 
tune, calibration, method blanks, laboratory control samples (LCS), MDL verification sample, 
and Standard Analytical Reference Materials (SARM). In some instances where method 
criteria fail, useable data can be obtained and reported with client approval. The Analytical 
Narrative (Appendices C and D) includes a thorough discussion of the impact on data quality. 
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• Sample performance: The accuracy and precision of sample analyses are influenced by both 
internal and external factors. Internal factors are those associated with sample preparation and 
analysis. Internal factors were monitored by the use of internal quality control samples. 
Quality control field samples were analyzed to determine any measurement bias due to the 
sample matrix based on evaluation of matrix spikes (MS) and matrix spike duplicates (MSD). 
If acceptance criteria were not met, matrix interferences were confirmed either by reanalysis or 
by inspection of the LCS results to verify that laboratory method performance was within 
control limits. Data were reported with appropriate qualifiers or discussion. 

• Field performance: Quality control samples were used to evaluate the effectiveness of the 
sampling program to obtain representative samples, eliminating any cross contamination. 
These include trip blanks (for volatile organics), field replicates and field blanks. 

Detailed QA/QC procedures are included in the QAPP (Appendix B). The various QA/QC 
analyses utilized for this project are outlined briefly in the following section. Results of these 
analyses will be provided in the Chapter 5 Addendum to this report. 

3.2.1 Standard Analytical Reference Material (SARM) 

Standard Analytical Reference Materials (SARM) represent performance-based QA/QC.   A 
standard analytical reference material is a soil/solution with a certified concentration that is 
analyzed as a sample and is used to monitor analytical accuracy. Standard Analytical Reference 
Materials (SARMs) were obtained from National Institute of Standards and Technology (NIST). 
Acceptance criteria are listed in QAPP (Appendix B). With concurrence of the U.S. Army Corps 
of Engineers, Baltimore District, a single SARM was acquired for all available target analytes for 
sediments only and was analyzed using the metnods in Table 3-1. SARM results will be provided 
in the Chapter 5 Addendum to this report.^ 

3.2.2 Method Blanks 

The method (reagent) blank is used to monitor laboratory contamination. This is usually a sample 
of laboratory reagent water processed through the same analytical procedure as the sample 
(i.e., digested, extracted, distilled). One method blank was prepared and analyzed every day that 
samples were prepared. 

The method blank must contain less than or equal to three times the method detection limit 
(MDL) limit for the compounds of interest. If this criteria was not met, then all sample processing 
was halted until corrective measures are taken and documented. All samples processed with the 
out-of-control method blank were reprocessed and reanalyzed. All instances of out-of control 
performance are detailed in the Analytical Narratives (Appendices C and D) and are flagged (if 
necessary) in the data summaries (Chapter 4). 
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3.2.3 Laboratory Control Sample (LCS) 

The Laboratory Control Sample is a fortified method blank analyzed with each analytical batch of 
twenty (20) or fewer samples. These samples generally consist of reagent water or solid fortified 
with the analytes of interest for single-analyte methods and selected analytes for multi-analyte 
methods according to the appropriate analytical method. Laboratory Control samples were 
prepared and analyzed with the associated sample batch. The analyte recovery from each LCS 
was used to monitor analytical accuracy. 

The percent recovery was calculated and plotted onto control charts with warning limits at two 
(2) standard deviations (95% confidence limit), and control limits at three standard deviations 
(99% confidence limit). Control charts are used to alert the laboratory of the need to check 
method procedure through trend analysis of the charts (EAL-SOP-247). Laboratory control 
results are detailed in Analytical Narratives in Appendices C and D. 

3.2.4 Matrix Spike/Matrix Spike Duplicate (MS / MSD) 

A matrix spike (MS) is a field sample to which a known amount of analyte is added before sample 
preparation and analysis to evaluate the potential effects of matrix interference. Analyte 
concentrations in the spiked and unspiked sample were used to calculate percent recovery as a 
measure of the extent of matrix interference. Five percent of the samples collected within each 
matrix (sediment and water) were designated for MS analysis (U.S. EPA 1995). 

For organic methods, the MS was duplicated, providing a matrix spike duplicate (MSD). For 
inorganic analytes, a method duplicate was analyzed in addition to the MS. Five percent of the 
samples collected for each matrix (sediment and water) were designated for MSD or duplicate 
analysis (U.S. EPA 1995). For this sampling program, EA Laboratories analyzed four MS/MSD 
sediment samples and one MS/MSD water sample. Samples designated for MS/MSD analysis 
(organic analyses) or MS and duplicate analysis (inorganic analyses) were collected in duplicate. 
Sampling locations where MS/MSD samples were collected are indicated to Table 2-5 (sediment) 
and Table 2-8 (water). Recoveries for matrix spike and matrix spike duplicates will br presented 
in the Chapter 5 Addendum to this report. 

3.2.5 Surrogates 

Surrogates are organic compounds that are similar to analytes of interest in chemical composition, 
extraction, and chromatography, but are not normally found in environmental samples. These 
compounds were spiked into all blank, standards, samples, and spiked samples prior to analysis 
for organic parameters. Generally, surrogates are not used for inorganic analyses. Percent 
recoveries were calculated for each surrogate. Surrogates were be spiked into samples according 
to the appropriate analytical method (Section 7 of the QAPP) (Appendix B). Surrogate spike 
recoveries should fall within the control limits set in accordance with procedures specified in the 
method. Surrogate recoveries were calculated if sample dilution caused the surrogate 
concentration to fall below the quantitation limit. Results of surrogate analyses are included in 
Analytical Narratives in the Appendices C and D. 
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TABLE 3-1. ANALYTICAL PARAMETERS AND ANALYTICAL METHODS 

Parameter 

FOR SEDIMENTS 

SAMPLE PREPARATION 

Semivolatile Organics Extraction 

Metals Digestion 

ORGANICS 

Acid Extractable Organic 
Compounds 

Base-Neutral Extractable 
Organic Compounds 

Biochemical Oxygen Demand 

Chemical Oxygen Demand 

Halogenated Hydrocarbon   Pesticides 

Polychlorinated Biphenyls 

Polynuclear aromatic hydrocarbons (PAH) 

Total Organic Carbon 

Volatile Organic Compounds 

Method 

Soxhlet Extraction 

Nitric Acid - Hydrogen Peroxide 

Gas Chromatography/Mass Speclromelry 

Gas Chromatography/Mass Spectrometry 

BOD (5 day, 20C) 

Colorimetric - Manual 

Gas Chromatography - ECD 

Gas Chromatography - ECD 

High Performance Liquid Chromatography 
UV, fluorescence 

Oxidation - Infrared 

Gas Chromatography/Mass Spectrometry 

Method Number        Matrix 

3540 

3050 

8270 

SO 

SO 

SO 

Page I of 3 

Reference 

(2) 

(2) 

(2) 

8270 SO (2) 

405.1 SO (1) 

410.4 SO (1) 

8080 SO (2) 

8080 SO (2) 

8310 SO (2) 

9060 SO (2) 

8240 SO (2) 



TABLE 3-1. ANALYTICAL PARAMETERS AND ANALYTICAL METHODS FOR SEDIMENTS 
Page 2 of 3 

Parameter Method Method Number Matrix Reference 

METALS 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium, Total 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

Atom 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Absorption - Cold Vapor 

c Emission - ICP 

c Emission - ICP 

c Emission - ICP 

c Absorption - Furnace 

6010 SO (2) 

6010 SO (2) 

6010 so (2) 

6010 so (2) 

6010 so (2) 

6010 so (2) 

6010 so (2) 

6010 so (2) 

6010 so (2) 

6010 so (2) 

6010 so (2) 

7471 so (2) 

6010 so (2) 

6010 so (2) 

6010 so (2) 

7841 so (2) 



Zinc 

TABLE 3-1. ANALYTICAL METHODS 

Atomic Emission - ICP 6010 SO 

Page 3 of 3 

(2) 

INORGANIC NONMETALS 

Cyanide, Total and Amenable 

Nitrogen, Ammonia 

Nitrogen, Total Kjeldahl 

Nitrogen, Nitrate+Nitritc 

Phosphorus, Total 

Sulfidc, total 

Colorimetric - Automated UV 

Colorimetric - Automated Phenate 

Colorimetric - Autoanalyzcr II 

Colorimetric - Cadmium Reduction 

Pcrsulfate Digestion 

Titrimetric 

9012 SO (2) 

350.1 SO (1) 

351.2 SO (1) 

353.2 SO (1) 

365.1 SO (1) 

9030 SO (2) 

PHYSICAL DETERMINATIONS 

j Atlcrburg Limits 
j 

Percent Moisture 

Physical Measurement 

Gravimetric 

D4318 

D4959 

SO 

SO 

(3) 

(3) 

Matrix codes: 

SO -Soils, sludges, sediments, wastes 

References: 

1. United States Environmental Protection Agency.  1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020. U.S. EPA, Cincinnati, Ohio. 

2. United States Environmental Protection Agency. August 1993. Test Methods for Evaluating Solid Waste. Physical/Chemical Methods. EPA SW-846, 3rd 
edition, including Final Update I. U.S. EPA, Washington, D.C. 

3. American Society for Testing and Materials. Annual Book of ASTM Standards. Volume 4.08. ASTM, Philadelphia, PA. 



TABLE 3-2. ANALYTICAL PARAMETERES AND ANALYTICAL METHODS FOR REFERENCE WATER AND ELUTRIATE WATER 
 Page I of 3 

Parameter Method Method Number        Matrix Reference 

SAMPLE PREPARATION 

Organics Extraction 

Total Metals Digestion (FAA/ICP) 
Total Metals Digestion (GFAA) 

ORGANICS 

Acid Extractable Organic 
Compounds 

Base-Neutral Extractable 
Organic Compounds 

Biochemical Oxygen Demand 

Chemical Oxygen Demand 

Halogenated Hydrocarbon   Pesticides 

Polychlorinated Biphenyls 

Total Organic Carbon 

Volatile Organic Compounds 

METALS 

Aluminum 

Continuous Extraction 

Nitric Acid - Hydrochloric Acid 
Nitric Acid 

Gas Chromatography/Mass Spectrometry 

Gas Chromatography/Mass Spectrometry 

BOD (5 day, 20C) 

Colorimetric - Manual 

Gas Chromatography - ECD 

Gas Chromatography - ECD 

Oxidation - Infrared 

Gas Chromatography/Mass Spectrometry 

Atomic Emission - ICP 

3520 

3010 
3020 

8270 

W 

W 
W 

W 

(2) 

(2) 
(2) 

(2) 

8270 W (2) 

405. IM W (1) 

4I0.4M W (1) 

8080 W (2) 

8080 W (2) 

9060 W (2) 

8240 W (2) 

6010 W (2) 



TABLE 3-2. ANALYTICAL PARAMETERES AND ANALYTICAL METHODS FOR REFERENCE WATER AND ELUTRIATE WATER 
 Page 2 of 3 

Parameter Method Method Number        Matrix Reference 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium, Total 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Atomic Emission - ICP 

Atomic Absorption - Furnace 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Absorption - Furnace 

Atomic Emission - ICP 

Atomic Absorption - Cold Vapor 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

6010 

7060 

6010 

6010 

6010 

6010 

6010 

6010 

7421 

6010 

7470 

6010 

6010 

6010 

6010 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

w 

w 

w 

w 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 



TABLE 3-2. ANALYTICAL METHODS 
Page 3 ol 3 

Zinc 

INORGANIC NONMETALS 

Cyanide, Total and Amenable 

Nitrogen, Ammonia 

Nitrogen, Total Kjeldahl 

Nitrogen, Nitratc+Nitritc 

Phosphorus, Total 

Sull'ide, total 

Atomic Emission - ICP 

Colorimetric - Automated UV 

Colorimetric - Automated Phenatc 

Colorimetric - Autoanalyzer II 

Colorimetric - Cadmium Reduction 

Persulfate Digestion 

Titrimetric 

6010 W (2) 

9012 W (2) 

350.1 W (1) 

351.2 W 0) 

353.2 W (1) 

365.1 W (1) 

9030 W (2) 

Matrix codes: 

W     -    Estuarine water, ground water, leachates, ocean water, surface water, and wastewater 

References: 

1. United States Environmental Protection Agency.  1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020. U.S. EPA, Cincinnati, Ohio. 

2. United States Environmental Protection Agency. August 1993. Test Methods for Evaluating Solid Waste. Physical/Chemical Methods. EPA SW-846, 3rd 
edition, including Final Update I. U.S. EPA, Washington, D.C. 



4. SAMPLE RESULTS 

Results of all analyses are presented in tabular format in the following chapter. 

The qualifiers associated with these data tables are described in Table 4-1 (organic compounds) 
and Table 4-2 (inorganic compounds). 

The analytical results are presented by matrix in the following subsections. Summaries of 
laboratory results are provided in Appendices C, D, and E.   This chapter is organized as follows: 

4.1 Sediment Analyses 

4.1.1 Volatiles 
4.1.2 Semivolatiles 
4.1.3 Semivolatile PAHs 
4.1.4 Pesticides and PCBs 
4.1.5 Metals 
4.1.6 Organotins 
4.1.7 General Chemistry 
4.1.8 Grain Size, Atterberg Limits, Moisture Content 

4.2 Reference Water/Elutriate Water 

4.2.1 Volatiles 
4.2.2 Semivolatiles 
4.2.3 Pesticides and PCBs 
4.2.4 Metals 
4.2.5 General Chemistry 
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TABLE 4-1. ORGANIC DATA QUALIFIERS FOR ANALYTICAL RESULTS 

ND or U   Indicates a compound on the target compound list (TCL) was analyzed for but not detected. The sample quantitation limit must be 
corrected tor dilution and. if a soil sample, for percent moisture. For example, 10 U is used for phenol in water if the sample final 
volume is the protocol-specified final volume. If a l-to-10 dilution of the extract was necessary, the reported limit is (10 x 10 U) or 
100 U. For a soil sample, the value is also adjusted for percent moisture. For example, if the sample had 24% moisture and a 
l-to-10 dilution factor, the soil sample quantitation limit for phenol (330 U) would be corrected as follows: 

Reported limit = (330 U) x df / D 

where:  df = dilution factor = 10 
D = (100-% moisture)/ 100 (At 24% moisture, D = (100-24)/ 100 = 0.76) 
Reported limit = (330 U) x 10 / 0.76 = 4300 U (rounded to two significant figures) 

For soil samples subjected to gel permeation chromatography (GPC) cleanup procedures, the contract required quantitation limit 
(CRQL) is also multiplied by 2 to account for the fact that only half of the extract is recovered. Note: If GPC procedures are 
employed, the factor of 2 is not included in the dilution factor reported; a "Y" is entered for GPC (Y/N). 

TR or J    Indicates an estimated value. This flag is used under the following circumstances: I) when estimating a concentration for tentatively 
identified compounds where a 1:1 response is assumed, 2) when the mass spectral and retention time data indicate the presence of a 
compound that meets the volatile and semivolatile GC/MS identification criteria, and the result is less than the CRQL but greater 
than zero, 3) when the retention time data indicate the presence of a compound that meets the pesticide/Aroclor identification criteria 
and the result is less than the CRQL but greater than zero. Note: the "J" code is not used and the compound is not reported as being 
identified for pesticide/Aroclor results less than the CRQL, if the technical judgement of the pesticide residue analysis expert 
determines that the peaks used for compound identification resulted from instrument noise or other interferences (column bleed, 
solvent contamination, etc.). For example, if the sample quantitation limit is 10 ug/L but a concentration of 3 ug/L is calculated, 
report it as 3 J. The sample quantitation limit must be adjusted for dilution as discussed for the U flag 

C This flag applies to pesticide results where the identification has been confirmed by GC/MS. Single component pesticides with 
concentration equal to or greater than 10 ng/uL in the final extract must be confirmed by GC/MS. 

B This Hag is used when the analyte is found in the associated blank as well as in the sample. It indicates possible/probable blank 
contamination and warns the data user to take appropriate action. This (lag is used for a TIC as well as for a positively identified 
TCL compound. 

E This flag identifies compounds whose concentrations exceed the calibration range of the GC/MS instrument for that specific 
analysis. This flag does not apply to pesticides/PCBs analyzed by GC/EC methods. If one or more compounds have a response 
greater that full scale, the sample or extract must be diluted and reanalyzed according to the specifications listed in the SOW. 
All such compounds with a response greater than full scale should have a concentration (lagged with an "E" on Form I for the 
original analysis. If the dilution of the extract causes any compounds identified in the first analysis to be below the calibration range 
in the second analysis, then the results of both analyses are reported on separate Forms I. The Form I for the diluted sample will 
have the "DL" suffix appended to the sample number. NOTE: For total xylenes. where three isomers are quantified as two peaks, 
the calibration range of each peak is considered separately; e.g., a diluted analysis is not required for total xylenes unless the 
concentration of either peak separately exceeds 200 ug/L. 

D This tlag identifies all compounds identified in the analysis at a secondary dilution factor. If a sample or extract is reanalyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is appended to the sample number on the Form I for the diluted 
sample, and all concentration values reported on that Form I are flagged with the "D" flag. 

A This tlag indicates that a TIC is a suspected aldol-condensation product. 

X Other specific Hags may be required to properly define the results. If used, they are fully described and such description attached to 
the Sample Data Summary Package and the Case Narrative. The flags begin by using "X". If more that one flag is required. "Y" and 
"Z" are used, as needed. For instance, the "X" flag might combine the "A", "B", and "D" flags for some sample. 

N Indicates presumptive evidence of a compound. This tlag is only used for tentatively identified compounds, where the identification 
is based on a mass spectral library search. It is applied to all TIC results. For generic characterization of a TIC, such as chlorinated 
hydrocarbon, the N code is not used. 

P This tlag is used for GC analyses when there is greater than 25% difference for detected concentrations between the two GC 
columns. The lower of the two values is reported on Form 1 and flagged with a "P". 



TABLE 4-2. INORGANIC DATA QUALIFIERS FOR ANALYTICAL RESULTS 

(Concentration^ qualifiers: 

B        Reported value is less than the Contract Required Detection Limit (CRDL), but 
greater than the Instrument Detection Limit (IDL). 

U        Analyte analyzed for but not detected (concentration is less than IDL). 

(Quality control) qualifiers: 

E Reported value is estimated because of presence of interference. 
M Duplicate injection precision not met. 
N Spiked sample recovery is not within control limits. 
S Reported value is determined by the method of standard additions (MSA). 
W Postdigestion spike for furnace AAS analysis is out of control limits (85-115%) 

and sample absorbance is less than 50% of spike absorbance. 
* Duplicate analyses is not within control limits. 
+ Correlation coefficient for MSA is less than 0.995. 

M       (Method) qualifiers: 

P Inductively Coupled Plasma (ICP) 
A Flame Atomic Absorption Spectrophotometric (AAS) 
F Furnace AAS 
CV Cold Vapor AAS 
AV Automated Cold Vapor AAS 
AS Semiautomated Spectrophotometric 
C Manual Spectrophotometric 
T Titrimetric 
NR Analyte is not required to be determined. 



4.1 SEDIMENT ANALYSES 



TABLE 4-3 SEDIMENT SAMPLE IDS, COLLECTION DATES, LABORATORY ACCESSION NUMBERS, AND 
LABORATORY REPORT NUMBERS. 

REACH STATION/ 
SAMPLE TYPE 

SAMPLE ID COLLECTION 
DATE 

LABORATORY 
ACCESSION NUMBER 

LABORATORY 
REPORT NUMBER 

Poplar Island PI1 

PI2 

PI3 

PI4 

PIS 

PIISED 

POSED 

PI3SED 

PI4SED 

PISSED 

10-26-95 

10-26-95 

10-27-95 

10-27-95 

10-27-95 

9515621 

9515620 

9515671 

9515672 

9515673 

951703 

951703 

951703 

951703 

951703 

Deep Trough DTI 

DT2 

DT3 

DT1SED 

DT-'SED 

DT3SED 

10-30-95 

10-30-95 

10-30-95 

9515769 

9515770 

9515771 

951721 

951721 

951721 

Kent Island Deep ,  KJ1 

KI2 

KB 

KI1SED 

KI2SED 

KBSED 

10-31-95 

10-30-95 

10-30-95 

9515820 

9515772 

9515773 

951721 

951721 

951721 

Pooles Island POL1 POL1SED 11-13-95 9516355 951789 

Swan Point SWP1 

SWP2 

SWP3 

SWPISED 

SWP2SED 

SWP3SED 

10-31-95 

11-06-95 

11-06-95 

9515821 

9516025 

9516026 

951721 

951753 

951753 

Craighill Entrance CREl 

CRE2 

CRE3 

CREISED 

CRE2SED 

CRE3SED 

11-17-95 

11-17-95 

11-17-95 

9516701 

9516702 

9516703 

951820 

951820 

951820 



TABLE 4-3   CONTINUED. 

REACH STATION/ SAMPLE ID COLLECTION LABORATORY LABORATORY 
SAMPLE TYPE DATE ACCESSION NUMBER REPORT NUMBER 

Craighill CR1 CR1SED 11-17-95 9516704 951820 

CR2 CR2SED 11-17-95 9516705 951820 

CR2FD (Field Duplicate) CR2SEDFD 11-17-95 9516706 951820 

CR3 CR3SED 11-17-95 9516707 951820 

Craighill Angle CRA1 CRA1SED 11-17-95 9516711 951822 

CRA2 CRA2SED 11-17-95 9516712 951822 

Craighill Upper Range CRU1 CRUISED 11-17-95 9516715 951824 

CRU2 CRU2SED 11-17-95 9516716 951824 

CRU3 CRU3SED 11-18-95 9516734 951824 

CutofT Angle CUT1 CUT1SED 11-18-95 9516735 951824 

CUT2 CUT2SED 11-18-95 9516736 951824 

CUT3 CUT3SED 11-18-95 9516737 951824 

Tolchester (Van Veen) TLC1 TLC1SED 11-13-95 9516350 951752 

TLC2 TLC2SED 11-13-95 9516351 951752 

TLC2FD (Field Duplicate) TLCS2SEDFD 11-13-95 9516352 951752 

TLC3 TLC3SED 11-10-95 9516214 951752 

Tolchester (Gravity Core) TLV1 TLV1SED 11-10-95 9516211 951752 

TLV2 TLV2SED 11-10-95 9516212 951752 

TLV3 TLV3SED 11-10-95 9516213 951752 

TLV4 TLV4SED 11-06-95 9516022 951752 

TLV5 TLVSSED   ' 11-06-95 9516023 951752 



TABLE 4-3   CONTINUED. 

REACH STATION/ SAMPLE ID COLLECTION LABORATORY LABORATORY 
SAMPLE TYPE DATE ACCESSION NUMBER REPORT NUMBER 

Brewerton, Eastern Ext. BE1 BE1SED 11-28-95 9517142 951885 

(Van Veen) BE2 BE2SED 11-28-95 9517143 951885 

BE3 BE3SED 11-28-95 9517144 951885 

BE4 BE4SED 11-28-95 9517145 951885 

Brewerton, Eastern Ext. BEV1 BEVISED 11-28-95 9517147 951886 

(Gravity Core) BEV2 BEV2SED 11-28-95 9517148 951886 

BEV3 BEV3SED 11-28-95 9517149 951886 

BEV4 BEV4SED 11-28-95 9517150 951886 

BEV5 BEV5SED 11-28-95 9517151 951886 

BEV6 BEV6SED 11-28-95 9517152 951886 

Brewerton BR1 BRISED 11-28-95 9517173 951882 

BR2 BR2SED 11-28-95 9517129 951882 

BR3 BR3SED 11-28-95 9517130 951882 

BR4 BR4SED 11-28-95 9517131 951882 

BR1 (Blind Duplicate) BLINDSPLIT1A 11-28-95 9517136 951883 

BR3 (Blind Duplicate) BLINDSPLIT2A 11-28-95 9517137 951883 

Brewerton Angle BRA1 BRAISED 11-28-95 9517132 951882 

BRA2 BRA2SED 11-28-95 9517133 951882 



TABLE 4-3   CONTINUED. 

REACH STATION / SAMPLE ID COLLECTION LABORATORY LABORATORY 
SAMPLE TYPE DATE ACCESSION NUMBER REPORT NUMBER 

Ft. McHenry FMH1 FMH1SED 11-29-95 9517175 951893 

FMH2 FMH2SED 11-29-95 9517176 951893 

FMH3 FMH3SED 11-29-95 9517177 951893 

FMH4 FMH4SED 11-29-95 9517178 951893 

Curtis Bay CB1 CB1SED 11-29-95 9517180 951894 

CB2 CB2SED 11-29-95 9517181 951894 

CB3 CB3SED 11-29-95 9517182 951894 

CB4 CB4SED 11-29-95 9517183 951894 

Ferry Bar FBI FB1SED 11-29-95 9517187 951896 

FB2 FB2SED 11-29-95 9517188 951896 

FB3 FB3SED 11-29-95 9517189 951896 

Northwest Branch East NBE1 NBE1SED 11-29-95 9517192 951898 

NBE2 NBE2SED 11-29-95 9517193 951898 

Northwest Branch West NBW1 NBW1SED 11-29-95 9517194 951898 

NBW2 NBW2SED 11-29-95 9517195 951898 

NBW3 NBW3SED 11-29-95 9517196 951898 



Table 4-4. Volatilcs results for Chesapeake Bay and Baltimore Harbor sediments presented by sampling reach. 

POPLAR ISLAND 

Analylc 
uu/kK 

PllSliD(a) PI2SF.D(a) PI3SED PI4SED PISSLD 
Oual.        Dil. 

Ix 

~;^^~~~ 
Kesull Qua).       Oil. IJmit Result Qual.       Dil. Limit Result Qual.       Dil. Limit _R£sy!L_ Qual.        DU, Limit Result . Umit. 

1,1-Dichloroclhanc ND Ix 0.6 ND Ix 2 ND Ix 0.5 ND Ix 0.6 ND 0.6 
1,1-Dichloroethene ND Ix 0.6 ND Ix ND Ix 0.5 ND Ix 0.6 ND Ix 0.6 
1,1,1-Trichloroelhanc ND Ix 0.4 ND Ix ND Ix 0.4 ND Ix 0.4 ND Ix 0.5 
1,1,2-Trichloroelhane ND Ix 0.9 ND Ix ND Ix 0.8 ND Ix 0.9 ND Ix 1 
1,1,2,2-TelracWoroelhane ND Ix 0.6 ND Ix ND Ix 0.5 ND Ix 0.6 ND Mx 0.6 
1,2-Dichloroethane ND Ix 0.9 ND Ix ND Ix 0.8 ND Ix 0.9 ND Ix 1 
1,2-Dichloropropane ND Ix 1 ND Ix ND Ix 0.9 ND Ix 1 ND Ix 1 
2-nulanonc ND Ix 1 ND Ix ND Ix 1 ND Ix 1 ND Ix 1 
2-Chloroelhyl vinyl elhcr ND Ix 0.6 ND Ix ND Ix 0.5 ND Ix 0.6 ND Ix 0.6 
Acrolein ND Ix 7 ND (b)          Ix 22 ND Ix 6 ND Ix 7 ND Ix 7 
Acrylonilrile ND Ix 5 ND Ix IS ND Ix 4 ND Ix 4 ND Ix 5 
lienzene ND Ix 0.6 ND Ix ND Ix 0.5 ND Ix 0.6 ND Ix 0.6 
Hrumodichloromclhane ND Ix 0.7 ND Ix ND Ix 0.6 ND Ix 0.7 ND Ix 0.8 
Dromofonn ND Ix 0.6 ND Ix ND Ix 0.5 ND Ix 0.6 ND Ix 0.6 
Bromomelhanc ND Ix 0.7 ND Ix ND Ix 0.6 ND Ix 0.7 ND Ix 0.8 
Carbon telrachloride ND Ix 0.3 ND Ix ND Ix 0.3 ND Ix 0.3 ND Ix 0.3 
Chlorobenzene ND Ix 0.4 ND Ix ND Ix 0.4 ND Ix 0.4 ND Ix 0.5 
Chloroclhane ND Ix 1 ND Ix ND Ix 1 ND Ix 1 ND Ix 1 
CMororfoim ND Ix 0.6 ND Ix ND Ix 0.5 ND Ix 0.6 ND Ix 0.6 
Chloromcthane ND Ix 1 ND Ix ND Ix 1 ND Ix 1 ND Ix 1 
cis-1,3-Dichloropropenc ND Ix 0.4 ND Ix ND Ix 0.4 ND Ix 0.4 ND Ix 0.5 
Dibromochloromclhanc ND Ix 0.9 ND Ix ND Ix 0.8 ND Ix 0.9 ND Ix 1 
Dichlorodilluoromclhanc ND Ix 0.9 ND Ix ND Ix 0.8 ND Ix 0.9 ND Ix 1 
Mlhylbcnzcnc ND Ix 0.7 ND Ix ND Ix 0.6 ND Ix 0.7 ND Ix 0.8 
Mclhylcnc chloride ND Ix 0.9 ND Ix ND Ix 0.8 ND Ix 0.9 ND Ix 1 
Tclrachlorcthcne ND Ix 0.7 ND Ix ND Ix 0.6 ND Ix •0.7 ND Ix 0.8 
Toluene ND Ix 0.4 ND Ix ND Ix 0.4 ND Ix 0.4 ND Ix 0.5 
Irans-1,2-Dichloroethenc ND Ix 0.9 ND Ix ND Ix 0.8 ND Ix 0.9 ND Ix 1 
irans-1,3-Dichloropropene ND Ix 0.7 ND Ix ND Ix 0.6 ND Ix 0.7 ND Ix 0.8 
Trichloroethene ND Ix 0.4 ND Ix ND Ix 0.4 ND Ix 0.4 ND Ix 0.5 
Trichlorofluoromelhane ND Ix 0.7 ND Ix ND Ix 0.6 ND Ix 0.7 ND Ix 0.8 
Vinyl chloride ND Ix 0.6 ND Ix ND Ix 0.5 ND Ix 0.6 ND . Ix  0.6 

ND=Not detected 
(a)=Samplcs analyzed one day beyond project specified holding time(IO days from collection date). 



Table 4-4. Continued. 

DKEP TROUCII 

Analylc 
ug/kg 

DT1SED DT2SED 
Limit 

0.9 
0.9 

Result 
ND 
ND 

""  DTSSLD 
Qual.        Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. 

1,1-Dichlorocthane 
1,1 -Dichloroelhene 

ND 
ND 

Ix 
Ix 

2 
2 

ND 
ND 

Ix 
Ix 

Ix 
Ix 

1,1,1-Trichloroelhanc ND Ix 2 ND Ix 0.7 ND Ix 
1,1,2-Trichloroclhane 
1,1,2,2-Telrachloroethane 
1,2-Dichloroclhanc 
1,2-Dtchloropropanc 
2-nutanonc 

NU 
Nl) 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 

3 
2 
3 
4 
4 

ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 

1 
0.9 

1 
2 
2 

ND 
ND 
ND 
ND 
110 

Ix 
Ix 
Ix 
Ix 
Ix 

2-Chloroethyl vinyl ether 
Acrolein 

ND 
ND 

Ix 
Ix 

2 
24 

ND 
ND 

Ix 
Ix 

0.9 
10 

ND 
ND 

Ix 
(b)          Ix 22 

Acrylonitrile 
Benzene 

ND 
ND 

Ix 
Ix 

16 
2 

ND 
ND 

Ix 
Ix 

7 
0.9 

ND 
ND 

Ix 
Ix 

15 

Dromodichloromethane 
Hromoform 

ND 
ND 

Ix 
Ix 

2 
2 

ND 
ND 

Ix 
Ix 

1 
0.9 

ND 
ND 

Ix 
Ix 

Dromomelhane ND Ix 2 ND Ix 1 ND Ix 
Carbon letrachloride ND Ix 1 ND Ix 0.4 ND Ix 
Chlorobenzcne ND Ix 2 ND Ix 0.7 ND 1.x 
Chloroelhanc 
Chlororform 
Chloromclhanc 

ND 
ND 
ND 

Ix 
Ix 
Ix 

4 
2 
4 

ND 
ND 
ND 

Ix 
Ix 
Ix 

2 
0.9 

2 

ND 
ND 
ND 

Ix 
Ix 
Ix 

cis-l,3-t)ichloropropcnc 
Dibromochloromethanc 

ND 
ND 

Ix 
Ix 

2 
3 

ND 
ND 

Ix 
Ix 

0.7 
1 

ND 
ND 

Ix 
Ix 

Dichlorodilluoromethanc 
Ethylbcnzenc 
Meihylcnc chloride 
Tclrachlorcthene 
Toluene 

ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 

3 
2 
3 
2 
2 

ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 

1 
1 
1 

0.7 

ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 

trans-1,2-Dichloroethene 
Irans-1,3-Dichloropropene 
Trichlorocthene 

ND 
ND 
ND 

Ix 
Ix 
Ix 

3 
2 
2 

ND 
ND 
ND 

Ix 
Ix 
Ix 

1 
1 

0.7 

ND 
ND 
ND 

Ix 
Ix 
Ix 

Trichlorofluoromelhane 
Vinvl chloride 

ND 
ND 

Ix 
Ix 

2 
2 

ND 
ND 

Ix 
Ix 

1 
0.9 

ND 
ND 

Ix 
Ix 

2 
 _2 

ND=Not detected 
(b)=Analyte not recovered in MS/MSD. 



Table 4-4. Continued. 

KENT ISLAND DEKI' 

Analylc K11SEU KI2SED ' KJ3SF.I) 
.-... 

ufi/kfi Result     Oual. Dil. Limil Result Oual.       Dil. Limit _Rcsull.. Qual.        DU. .Limit 
1,1 -Dichloroelhanc Nl> Ix 0.5 ND Ix 1 ND Ix 0.6 
1,1-Dichloroclhenc ND Ix 0.5 ND Ix 1 ND Ix 0.6 
1,1,1-TricWoroelhanc NU Ix 0.4 ND Ix 0.9 ND Ix 0.4 
1,1,2-Trichloroclhane ND Ix 0.8 ND Ix 2 ND Ix 0.9 
1,1,2,2-Tctrachlorocthane ND Ix 0.5 ND Ix 1 ND Ix 0.6 
1,2-Dichloroelhanc ND Ix 0.8 ND Ix 2 ND Ix 0.9 
1,2-DicWoropropanc ND Ix 0.9 ND Ix 2 ND Ix 1 
2-Dutanonc ND Ix 1 ND Ix 2 ND- Ix 1 
2-Chloroelhyl vinyl ether ND Ix 0.5 ND Ix 1 ND Ix 0.6 
Acrolcin ND Ix 6 ND Ix 14 ND Ix 7 

Acrylonitrilc ND Ix 4 ND Ix 9 ND Ix 4 
Benzene ND Ix 0.5 ND Ix 1 ND Ix 0.6 
Dromodichloromethane ND Ix 0.7 ND Ix 1 ND Ix 0.7 
Bromofonn ND Ix 0.5 ND Ix 1 ND Ix 0.6 
Bromomelhane ND Ix 0.7 ND Ix 1 ND Ix 0.7 
Carbon letrachloride ND Ix 0.3 ND Ix 0.6 ND Ix 0.3 
Chlorobenzene ND Ix 0.4 ND Ix 0.9 ND Ix 0.4 
Chloroelhane ND Ix 1 ND Ix 3 ND Ix 1 
Chlororform ND Ix 0.5 ND Ix 1 ND Ix 0.6 
Chloromclhanc ND Ix 1 ND Ix 3 ND Ix 1 
cis-1,3-Dichloropropene ND Ix 0.4 ND Ix 0.9 ND Ix 0.4 
Dibromochloromethane ND Ix 0.8 ND Ix 2 ND Ix 0.9 
Dichlorodifluoromclhane ND Ix 0.8 ND Ix 2 ND Ix 0.9 
F.lhylbenzenc ND Ix 0.7 ND Ix 1 ND Ix 0.7 
Melhylenc chloride ND Ix 0.8 ND Ix 2 ND Ix 0.9 
Telrachlorclhenc ND Ix 0.7 ND Ix 1 ND Ix 0.7 
Toluene ND Ix 0.4 ND Ix 0.9 ND Ix 0.4 
trans-1,2-Dichloroelhene ND Ix 0.8 ND Ix 2 ND Ix 0.9 
Irans-l,3-Dichloropropcnc ND Ix 0.7 ND Ix 1 ND Ix 0.7 
Trichloroclhene ND Ix 0.4 ND Ix 0.9 ND Ix 0.4 
Trichlorolluoromclhane ND Ix 0.7 ND Ix 1 ND Ix 0.7 

Vinvl chloride ND Ix 0.5 _ND   Ix__  L ND   . ̂ ^^,J^= 0.6 

ND=Not detected 



Table 4-4. Continued. 

I'OOI.KS ISLAM) 

Analytc HOUSED 

"S^g Result Qual.     . Dil. 
Ix 

Limit 
1,1 -Dichloroethane ND 
1,1 -Dichlorocthcnc ND Ix 1 
l,l,l-TrichJoroc(hanc ND Ix 0.8 
1,1,2-Trichloroethane ND Ix 2 
1,1,2,2-Tetrachloroelhane ND Ix 1 
1,2-Dichlorocthanc ND Ix 2 
1,2-Dichloropropare ND Ix 2 
2-Dutanonc ND Ix 2 
2-Chloroclhyl vinyl ether ND Ix 1 
Acrolein ND Ix       - 12 
Aciylonitrile ND Ix 8 
Benzene ND Ix 1 
Bromodichloromethane ND Ix 1 
Dromoform ND Ix 1 
Bromomcthane ND Ix 1 
Carbon tctrachloridc ND Ix O.g 
Chloro benzene ND Ix 0.8 
Chloroelhane ND Ix 2 
Chlororfonn ND Ix 1 
Chloromethanc ND Ix 2 
cis-1,3-Dichloropropcnc ND Ix 0.8 
Dibromochloromethanc ND Ix 2 
Dichlorodifluoromcthane ND Ix 2 
Elhylbenzenc ND Ix 1 
Methylcne chloride ND Ix 2 
Tetrachlorethenc ND Ix 1 
Toluene ND Ix     • 0.8 
lrans-l,2-Dicliloroclhene ND Ix 2 
trans- l,3-I)ichloropropene ND Ix 1 
Trichloroelhene ND Ix 0.8 
Trichlorofluoromethane ND Ix 1 
Vinvl cWoride ND Ix 1 

ND=Not detected 



Table 4-4. Continued. 

SWAN POINT CHANNEL 

Analyte 

1,1 -Dichloroclhanc 
l.l-Dichlorocthene 
1,1,1 -Trichlorocthane 
1,1,2-Trichloroethane 
1,1,2,2-TelracWoroethanc 
1,2-Dichloroclhanc 
l,2-l)ichloropropanc 
2-Bulanonc 
2-Chloroelhyl vinyl clher 
Acrolcin 
Actylonitrilc 
Benzene 
BromodichJoromcthane 
Bromoform 
Bromomelhane 
Carbon tctrachloride 
Chlorobenzcne 
Chloroethanc 
Chlororfomi 
Chloromelhane 
cb-l,3-Dichloropropene 
Dibromochloromethanc 
Dichlorodilluoromethanc 
Fthylbcnz.ene 
Melhylene chloride 
Tetrachlorethcne 
Toluene 
Irans-1,2-Dichloroethene 
irans-1,3-lDichloropropene 
Trichlorocthcne 
Trichlorolluoromelhane 
Vinyl chloride __-^  

Ke|!!!L 
"ND 

NU 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NU 

SWPISED 
Qual.        Dil. J.imil Resull 

Ix 2 ND 
Ix 2 ND 
Ix 1 ND 
Ix 3 ND 
Ix 2 ND 
Ix 3 ND 
Ix 3 ND 
Ix 3 ND 
Ix 2 ND 
Ix 20 ND 
Ix 13 ND 
Ix 2 ND 
Ix 
Ix 

..      2 

2 
ND 
ND 

Ix 2 ND 
Ix 0? ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 
Ix ND 

.„.lx ND 

SWP2SKD 
Qua!. .jjji 

" Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

 Ix. 

swi'ssi-iiV 
...LumL Resuh. 

Nl5 
Qua). ..    Dil, 

ix 
L-Jmil. 

2 
ND Ix 2 
ND Ix 1 
ND Ix 2 
ND Ix 2 
ND Ix 2 
ND Ix 3 
140 Ix 3 
ND Ix 2 

21 ND Ix 19 
14 ND Ix 12 

ND Ix 2 
ND Ix 2 
ND Ix 2 
ND Ix 2 
ND Ix 1 
ND Ix 1 
ND Ix 4 
ND Ix 2 
ND Ix 4 
ND Ix 1 
ND Ix 2 
ND Ix 2 
ND Ix 2 
ND Ix 3 
ND Ix 2 
ND Ix 1 
ND Ix 2 
ND Ix 2 
ND Ix 1 
ND Ix 2 

 _. .2. -ML. _^.,..,,,UL. . ..? 

ND=Nol detected 



Table 4-4. Continued. 

CRAIGIIIl.l, ENTRANCK 

Analyle 

--• •--...-.. ^.=_   -H&Si 
l.l-DitKIoroclhant 
l,l-l)ichloroelhcnc 

l,l,l-'l'richloroelhanc 
1,1,2-rrichloroclhanc 
1,1,2,2-'rc(rachloroclhanc 
l,2-l)ichloroc(hanc 
1,2-DichIoropropanc 
2-Bulanonc 

2-Chloroclhyl vinyl clhcr 
Acrolcin 

Acrylonilrilc 
Benzene 

Hromodichloromclhane 
nromoform 
Dromomcthanc 

Carbon Ictrachloridc 
Chlorobenzene 
ChJorocthane 
Chlororfoim 
Chloromclhanc 
ci5-l,3-Dichloropropcnc 
Dibromochloromclhanc 
Dcchlorodiiluoromclhanc 
Elhylbenzenc 
Mclhylcnc chloride 

Tctrachlorelhene 
Toluene 

Irans-1,2-Dichlorocthcne 
Irans-1,3-Dichloropropcne 
Trichloroclhcnc 

Trichlorofluoronicthane 
Vinyl chloride        

  CREISEI) 
.R«"!t—-QugL Oil.. 

Nl) 
ND 
N13 
ND 
Nl) 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 

Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

l.imjl_ 
I 
I 

0.8 
2 
1 
2 
2 
2 
I 

12 
8 
I 
I 
1 
1 

0.5 
0.8 

2 
I 
2 

0.8 
2 
2 

2 
I 

0.8 
2 
I 

0.8 
I 

._..Ji. 

CRE2SED 
Resull. yyai 

" ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

'l.x 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

l.x 

Ijjnil   I 

I 
0.7 

1 
1 
I 
2 
2 
I 

II 
8 
I 

I 
I 
1 

0.5 
0.7 

2 
1 
2 

0.7 
I 
1 
I 
I 
I 

0.7 
1 
1 

0.7 
I 
I 

Kcsull 
I ! ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

CRE 
Qual. 

ISED 
Dil. 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 

Ix 
Ix 
Ix 

Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

..Ix 

l.-irnil. I 
"" as*)! 

o.yi' 
0.7 

I 
0.9 

1 
2 
2 

0.9 
II 

7 
0.9 

1 
0.9 

I 
0.5 
0.7 

2 
0.9 

2 
0.7 

1 
1 
I 
I 
I 

0.7 
1 
1 

0.71! 

1 0.9 

ND=Not deteclcd 



Table 4-4. Continued. 

CRAIGHILLCIIANNKI. 

[Analytc 

     JjgM 
I, I -Oichloroelhanc 
1,1-I>ichloroclhcnt: 
1,1,1 -Trichloroclhanc 
1,1,2- Trichloroclhanc 
1,1,2,2-Tctrachloroclhane 
1,2-Dichlorocthanc 
1,2-Dichloropropanc 
2-Bulanonc 
2-Chloroclhyl vinyl clhcr 
Acrolcin 
Acrylonilrile 
Ilenzcnc 
BromodicWoromclhanc 
Bromofonn 
Bromomclhane 
Carbon Ictrachloridc 
Chlorobcnzcne 
Chloroclhane 
ChJororform 
Chloromcthanc 
cis-1,3-Dichloropropcne 
Dibromochloromclhane 
Dichlorodifluoromclhanc 
Elhylbcnzcnc 
Mcthylcnc chloride 
Telrachlorclhcnc 
Toluene 
Irans-1,2-Dichlorocthcne 
trans-1,3-Dichloropropcne 
Trichloroelhene 
1 richlorofluoromclhanc 

IVinyl chloride  

CK1SKI) 
Result     Qual. 

NI) 
Nl) 
N1J 
Nl) 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix" 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 

Ix 

Limit 
0.6 
0.6 
0.4 
0.9 
0.6 
0.9 

1 
1 

0.6 
7 
4 

0.6 
0.7 
0.6 
0.7 
0.3 
0.4 

1 
0.6 

1 
0.4 
0.9 
0.9 
0.7 
0.9 
0.7 
0.4 

 CR2SED 
.ResuJLJguaK       Dil. 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.9 ND Ix 
0.7 ND Ix 
0.4 ND Ix 
0.7 ND Ix 
0.6 ND Ix 

0.9 
I 
I 
2 

0.9 
10 

7 
0.9 

I 
0.9 

I 
0.4 
0.6 

2 
0.9 

2 
0.6 

1 
I 
I 
I 
1 

0.6 
1 
I 

0.6 
I 

0.9 

CR2SED1:D 
fesull.   Qua). m. 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

..Limit 

V 
I 
1 
2 
1 
2 
2 
3 
I 

16 
10 

I 
2 
I 
2 

0.7 
I 
3 
1 
3 
I 
2 

2 
2 
2 
2 
1 
2 
2 
I 
2 
1 

 _ cRssini 
_R<j5Hjt_    Qual. DiJ. 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
ix 

Liinjl 

1 
0.7 

I 
I 
I 
2 
2 
I 

II 
8 
I 
1 
I 

0.5 
0.7 

2 
I 
2 

0.7 
I 

I 
I 
I 
1 

0.7 

1 
I 

0.7 

.... 

ND=-Not detected 



Table 4-4. Continued. 

CRAICIIIU. ANGLE 

Analyte 
                                   "B^g 

CRA1SED 
Limit Result 

CRA2SF.D 
Oual.       Dil. 

" " 
Result Oual.       Dil. _ ymrt.. 

1,1 -Dichlorocthane ND Ix 1 ND Ix 1 
1,1 -Dichlorocthcnc ND Ix 1 ND Ix 1 
1,1,1 - Trichloroclhane ND Ix 0.9 ND Ix 1 
1,1,2-Trichloroelhane ND Ix 2 ND Ix 2 
1,1,2,2- Tclrachloroethane ND Ix 1 ND Ix 1 
1,2-Dichloroclhanc ND Ix 2 ND Ix 2 
1,2-Dichloropropanc ND Ix 2 ND Ix 3 
2-13utanonc 140 Ix 2 ND Ix 3 
2-Chloroclhyl vinyl elhcr ND Ix 1 ND Ix 1 
Acrolein ND Ix 14 ND Ix 17 
Acrylonilrilc ND Ix 9 ND Ix 11 
Benzene ND Ix 1 ND Ix 1 
Bromodichloromcthane ND Ix 2 ND Ix 2 
Bromoform ND Ix 1 ND Ix 1 
Bromomelhane ND Ix 2 ND Ix 2 
Carbon letrachloride ND Ix 0.6 ND Ix 0.7 
Chlorobenzene ND Ix 0.9 ND Ix 1 
Chloroelhane ND Ix 3 ND Ix 3 
Chlororfonn ND Ix 1 ND Ix 1 
Chloromethane ND Ix 3 ND Ix 3 
cU-l,3-Dichloropropene ND Ix 0.9 ND Ix 1 
Dibromochloromelhane ND Ix 2 ND Ix 2 
DichlorodUluoromclhanc ND Ix 2 ND Ix 2 
Ethylbenzene ND Ix 2 ND Ix 2 
Methylene chloride ND Ix 2 ND Ix 2 
retrachlorethene ND Ix 2 ND Ix 2 
Toluene ND Ix 0.9 ND Ix 1 
lrans-l,2-DichloroeIhene ND Ix 2 ND Ix 2 
lrans-l,3-Dichloropropcne ND Ix 2 ND Ix 2 
rrichloroethenc ND Ix 0.9 ND Ix 1 
rrichloronuoromethane ND Ix 2 ND Ix 2 
Vinyl chloride ND   . Ix  1 ND Ix 1 

ND=Nol delected 



Table 4-4. Continued. 

CRA1GII1LL UPPKR RANGK 

Analyte CRUISED CRU2SED CRU3SKD 
UE/KR Result     Oual.        Dil. Limit Result yual.       Dil. Limit JAesulL 

ND Ix 
_JJnuL. 

0.9 1,1 -Dichlorocthanc ND Ix ND Ix 0.6 
1,1 -Dichloroclhcnc Nl) Ix ND Ix 0.6 ND Ix 0.9 
1,1,1-Trichloroclhanc NU Ix ND Ix 0.5 ND Ix 0.7 
1,1,2-Trichloroclhane NB Ix ND Ix ND Ix 1 
1,1,2,2-Tclrachloroclhane NI) Ix ND Ix 0.6 NI) Ix 0.9 
l,2-l)ichloroclhane ND Ix ND Ix ND Ix 
1,2-Dichloropropane ND 1.x ND Ix ND Ix 
2-nulanonc ND Ix ND Ix ND- Ix 
2-Chlorocthyl vinyl ether ND Ix ND Ix 0.6 ND Ix 0.9 
Acrolcin ND Ix 17 ND Ix ND Ix II 
Acrylonitrilc ND Ix 11 ND Ix ND Ix 
Benzene ND Ix ND Ix 0.6 ND Ix 0.9 
liromodichloromclhanc ND Ix ND Ix 0.8 ND Ix 
Bromoform ND Ix ND Ix 0.6 ND Ix 0.9 
Bromomelhanc ND Ix ND Ix 0.8 ND Ix 
Carbon (etrachloridc ND Ix 0.7 ND Ix 0.3 ND Ix 0.5 
Chlorobcnzcnc ND Ix ND Ix 0.5 ND Ix 0.7 
Chloroelhane ND Ix ND Ix 1 ND Ix 
Chlororfonn ND Ix ND Ix 0.6 ND Ix 0.9 
Chloromcthane ND Ix ND Ix 1 ND Ix 
cis-1,3-Dichloropropene ND Ix ND Ix 0.5 ND Ix 0.7 
Dibromochloromethane ND Ix ND Ix 1 ND Ix 
Dichlorodifluoromethane ND Ix ND Ix 1 ND Ix 
Elhylbenzene ND Ix ND Ix 0.8 ND Ix 
Mcthylcnc chloride ND Ix ND Ix 1 ND Ix 
Tetrachlorelhene ND Ix ND Ix 0.8 ND Ix 
Toluene ND Ix ND Ix 0.5 ND Ix 0.7 
trans-1,2-Dichloroethcne ND Ix ND Ix 1 ND Ix 
trans-1,3-Dichloropropene ND Ix ND Ix 0.8 ND Ix 
Trichloroethene ND Ix ND Ix 0.5 ND Ix 0.7 
Trichlorofluoromelhane ND Ix ND Ix 0.8 ND Ix 1 
Vinvl chloride ND Ix ND Ix 0.6 ND Ix 0.9 

ND=Not detected 



Table 4-4. Continued. 

CUTOFF ANGLE 

Analyte 
ug/kg 

I                   CUT1SED CUT2SED 
Limit Result 

CUT3SED 
Oual.        Dil. 

  
Result     Qual. DU. Limit Result Qual.       Dil. Limit 

1,1 -Dichlorocthanc N13 Ix ND Ix 2 ND Ix . 
1,1 -Dichlorocthenc ND Ix ND Ix 2 ND Ix 
1,1,1 - Trichloroclhane ND Ix ND Ix 1 ND Ix 0.9 
1,1,2-'I nchloroelhanc NI> Ix ND Ix 2 ND Ix 
1,1,2.2-Tetrachloroclhanc Nl) Ix ND Ix 2 ND Ix 
l,2-I)ichloroelhanc N1J Ix ND Ix 2 ND Ix 
1,2-Dich!oropropane ND Ix ND Ix 3 ND Ix 
2-Uutanonc NO Ix ND Ix 3 ND Ix 
2-C:hJoroclhyl vinyl clher ND Ix 1 ND Ix 2 ND Ix 
Acrolcin ND Ix 16 ND Ix 19 ND Ix 15 
Aciylonilrilc ND Ix 10 ND Ix 12 ND Ix 10 
[)cn/.cnc ND Ix ND Ix 2 ND Ix 
Hromodichloromethane ND Ix ND Ix 2 ND Ix 
Dromoform ND Ix ND Ix 2 ND Ix 
nromomcthanc ND Ix ND Ix 2 ND Ix 2 
Carbon (ctrachloride ND Ix 0.7 ND Ix 0.8 ND Ix 0.6 
Chlorobcnzcnc ND Ix ND Ix 1 ND Ix 0.9 
Chlorocthanc ND Ix ND Ix 4 ND Ix 3 
Chlororfonn ND Ix ND Ix 2 ND Ix 1 
Chloromelhane ND Ix ND Ix 4 ND Ix 3 
cis-1,3-Dichloropropenc ND Ix ND Ix 1 ND Ix 0.9 
DibromocWoromelhane ND Ix ND Ix 2 ND Ix 2 
Dichlorodiiluoromcthane ND Ix ND Ix 2 ND Ix 2 
Ethylbenzcnc ND Ix ND Ix 2 ND Ix 2 
Mclhylene chloride ND Ix ND Ix 2 ND Ix 2 
Tctrachlorethcne ND Ix ND Ix 2 ND Ix 2 
Toluene ND Ix ND Ix 1 ND Ix 0.9 
trans-1.2-I)ichlorocthcnc ND Ix ND Ix 2 ND Ix 2 
trans-1,3 -Dichloropropcnc ND Ix ND Ix 2 ND Ix 2 
Trichloroethene ND Ix ND Ix 1 ND Ix 0.9 
Trichlorolluoromclhanc ND Ix ND Ix 2 ND Ix 2 
Vinyl chloride ND Ix ND Ix 2 ND Ix 1 

ND"-Not detected 



Table 4-4. Continued. 

TOLCHESTER CHANNEL-VAN VEEN 

Analyte 
ue/ke 

TLC1SF.D T1.C2SED TLC2SKDI-D 
Limit KesuL 

TLC3SF.D 
Result Oual.       DU. Limit Result Oual.       DU. Limit. Result _fliiaL__.DJL.. Oual.        DU. 

1,1 -Dichlorocthane ND Ix 0.8 ND Ix 0.8 ND Ix 0.9 ND Ix 
1,1 -Dichloroclhenc ND Ix .   0.8 ND Ix 0.8 ND Ix 0.9 ND Ix 
1,1,1 -Trichlorocihanc ND Ix 0.6 ND Ix 0.6 ND Ix 0.7 ND Ix 
1,1,2-Trichloroe(hane ND Ix I ND Ix 1 ND Ix 1 ND Ix 
1,1,2,2-Tctrachlorocthane ND Ix 0.8 ND Ix 0.8 ND Ix 0.9 ND Ix 
1,2-Dichloroelhanc ND Ix 1 ND Ix 1 ND Ix 1 ND Ix 
1,2-Dichloropropane ND Ix 1 ND Ix 1 ND Ix 2 ND Ix 
2-Butanonc ND Ix 2 ND Ix 2 88 Ix 2 160 Ix 
2-Chloroclhyl vinyl elher ND Ix 1 ND Ix 1 ND Ix 1 ND Ix 
Acrolcin ND Ix 9 ND Ix 10 ND Ix 10 ND Ix 
Acrylonilrilc ND Ix 6 ND Ix 6 ND Ix 7 ND Ix 
Benzene ND Ix 0.8 ND Ix 0.8 ND Ix 0.9 ND Ix 
Bromodichloromcthane ND Ix 1 ND J      ,x 1 ND Ix 1 ND Ix 
Bromofonn ND Ix 0.8 ND Ix 0.8 ND Ix 0.9 ND Ix 
Bromomcthanc ND Ix 1 ND Ix 1 ND Ix 1 ND Ix 
Carbon letrachloride ND Ix 0.6 ND Ix 0.6 ND Ix 0.7 ND Ix 
Chlorobenzenc ND Ix 0.6 ND Ix 0.6 ND Ix 0.7 ND Ix 
Chloroelhanc ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
Chlororform ND Ix 0.8 ND Ix 0.8 ND Ix 0.9 ND Ix 
Chloromelhane ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
cis-l,3-Dichloropropene ND Ix 0.6 ND Ix 0.6 ND Ix 0.7 ND Ix 
Dibromochloromelhane ND Ix 1 ND Ix ND Ix ND Ix 
Dichlorodifluoromethanc ND Ix 1 ND Ix ND Ix ND Ix 
Ethylbcnzene ND Ix 1 ND Ix ND Ix ND Ix 
Methylene chloride ND Ix 1 ND Ix ND Ix ND Ix 
Tetrachlorethene ND Ix 1 ND Ix ND Ix ND Ix 
Toluene ND Ix 0.6 ND Ix 0.6 ND Ix 0.7 ND Ix 
trans-1,2-Dichloroelhene ND Ix 1 ND Ix ND Ix ND Ix 
trans-1,3-Dichloropropene ND Ix 1 ND Ix ND Ix ND Ix 
Trichlorocthenc ND Ix 0.6 ND Ix 0.6 ND Ix 0.7 ND Ix 
Trichloronuoromelhanc ND Ix 1 ND Ix 1 ND Ix ND Ix 
Vinvl chloiide ND Ix 0.8 ND Ix 0.8 ND Ix 0.9 _NU_.._ ....   Ix 

J jmit .. 
1 

0.9 
2 
1 
2 
2 
2 
1 

14 
9 
I 

I 
1 
1 

0.9 
0.9 

3 
1 
3 

0.9 
2 
2 
1 
2 
1 

0.9 
2 
1 

0.9 
I 
1 

ND=Not detected 



Table 4-4. Continued. 

TOLCIIESTER CHANNEL-GRAVITY CORE 

Analytc 

_ugfrR 
1,1 -Dichloroethanc 
1,1-Dichloroelhene 
1,1,1-Trichlorocthanc 
1, 1,2-1 richloroclhane 
1,1,2,2-Te(rachIoroclhanc 
1,2-Dichlorocthanc 
l,2-l)ichloropropanc 
2-I)utanonc 
2-Chloroclhyl vinyl elher 
Acrolcin 
Acrylonilrile 
Dcn/cnc 
Uromodichloromclhanc 
Hromofonn 
Uromomclhanc 
Carbon tctrachloridc 
Chlorobcnzene 
Chloroclhanc 
Chlororform 
Chloromclhane 
cis-l,3-Dichloropropenc 
Dibromochloromclhanc 
Dichlorodifluoromcthanc 
Elhylbenzcne 
Methylcne chloride 
Tctrachlorclhenc 
Toluene 
Irans-1,2-Dichloroclhenc 
tram-1,3-Dichloropropcnc 
Trichloroethene 
Trichlorofluoromclhanc 
Vinyl chloride  

TLV1SED 
Resull     QuaL Oil. Limit 

ND 
ND 
NW 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix  

0.8 
0.8 
0.6 

I 
0.8 

1 
1 
2 
1 

10 
6 

0.8 
1 

0.8 
I 

0.6 
0.6 

2 
08 

2 
0.6 

1 
1 
I 
I 
1 

0.6 
1 
1 

0.6 
I 

0.8 

TLV2SF.D 
Result     Oual.       Dil. Limit 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND  

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Jx  

0.8 
0.8 
0.6 

I 
0.8 

1 
I 
2 
I 
9 
6 

0.8 
1 

0.8 
I 

0.6 
0.6 

2 
0.8 

2 
0.6 

1 
1 
I 
1 
I 

0.6 
1 
I 

0.6 
1 

0.8 

TL 
.Result     Oual. 

yBSED 
Dil. JLimit 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Jx 

0.8 
0.8 
0.6 

1 
0.8 

I 
1 
2 
I 
9 
6 

0.8 
1 

0.8 
I 

0.6 
0.6 

2 
0.8 

2 
0.6 

I 
1 
I 
I 
I 

0.6 
I 
1 

0.6 

.0.8 

TI. 

R-«H!! -Q-M.4,    J2JL     Jj•'    J* 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

.V4SKD_ 
[2L 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ijmit. -Resull . 
0.9 ND 
0.9 ND 
0.7 ND 

1 ND 
0.9 ND 

1 ND 
2 ND 
2 ND 
1 ND 

10 ND 
7 ND 

TI 
Quil 

0.9 
I 

0.9 
I 

0.7 
0.7 

2 
0.9 

2 
0.7 

I 
1 
I 
2 
I 

0.7 
I 
1 

0.7 
1 

09 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

VSSKD 

Ix' 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Limit 
"0.9 
0.9 
0.7 

1 
0.9 

2 
2 
I 

10 
7 

0.9 
I 

0.9 
I 

0.7 
0.7 

2 
0.9 

2 
0.7 

I 
I 
1 
2 
I 

0.7 
I 
1 

0.7 
I 

- Q.9 

ND=Nol detected 



Table 4-4. Continued. 

BREWERTON EASTERN EXTENSION-VAN VEEN 

Analytc 
ua/kR 

BEISED BE2SED BE3SED BE4SED 
Result Dual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.        Dil. Limit 

1,1 -DicKloroclhanc ND Ix 2 ND Ix 1 ND Ix ND Ix . 
1,1 -Dichloroclhenc ND Ix 2 ND Ix 1 ND Ix ND Ix 
1,1,1-Trichloroclhane ND Ix 1 ND Ix 0.9 ND Ix 0.9 ND Ix 
l,l,2-'rrichloroc(hane ND Ix 2 ND Ix 2 ND Ix ND Ix 
1,1,2,2-Tetrachloroelhanc ND Ix 2 ND Ix 1 ND Ix ND Ix 
1,2-Dichloroelhane ND Ix 2 ND Ix 2 ND Ix ND Ix 
1,2-Dichloropropanc ND Ix 3 ND Ix 2 ND Ix ND Ix 
2-Butanonc ND Ix 3 ND Ix 2 ND Ix ND Ix 
2-Chloroethyl vinyl elhcr ND Ix 2 ND Ix 1 ND Ix ND Ix 
Acrolcin ND Ix 20 ND Ix 14 ND Ix 14 ND (b)          Ix 17 
Acrylonilrile ND Ix 13 ND Ix 9 ND Ix ND Ix || 
Benzene ND Ix 2 ND Ix 1 ND Ix ND Ix 
Rromodichloromethane ND Ix 2 ND Ix 2 ND Ix ND Ix 
Bromofonn ND Ix 2 ND Ix 1 ND Ix ND Ix 
Bromomcthanc ND Ix 2 ND Ix 2 ND Ix ND Ix 
Carbon tctrachloridc ND Ix 0.8 ND Ix 0.6 ND Ix 0.6 ND Ix 0.7 
Chlorobcnzcnc ND Ix 1 ND Ix 0.9 ND Ix 0.9 ND Ix 
Chloroclhanc ND Ix 4 ND Ix 3 ND Ix ND Ix 
Chlororfbrm ND Ix 2 ND Ix 1 ND Ix ND Ix 
Chloromclhanc ND Ix 4 ND Ix 3 ND Ix ND Ix 
cis-1,3-Dichloropropene ND Ix 1 ND Ix 0.9 ND Ix 0.9 ND Ix 
Dibromochloromelhane ND Ix 2 ND Ix 2 ND Ix ND Ix 
Dichlorodifluoromclhanc ND Ix 2 ND Ix 2 ND Ix ND Ix 
Ethylbenzenc ND Ix 2 ND Ix 2 ND Ix ND Ix 
Methylene chloride ND Ix 2 ND Ix 2 ND Ix ND Ix 
Telrachlorethenc ND Ix 2 ND Ix 2 ND Ix ND Ix 
Toluene ND Ix 1 ND Ix 0.9 ND Ix 0.9 ND Ix 
lrans-l,2-Dichloroelhene ND Ix 2 ND Ix 2 ND Ix ND Ix 
lrans-l,3-L>ichloropropcnc ND Ix 2 ND Ix 2 ND Ix ND Ix 
Trichloroelhene ND Ix 1 ND Ix 0.9 ND Ix 0.9 ND Ix 
Trichloronuoromethane ND Ix 2 ND Ix 2 ND Ix ND Ix 
Vinyl chloride ND Ix 2 ND Ix 1 ND Ix 1 . ND_ Ix 1 

ND=Not detected 
(b)-Analyte not recovered in MS/MSD. 



Table 4-4. Continued. 

BREWERTON EASTERN EXTENSION -GRAVITY CORE 

Analytc 
ug^g 

BEV1SF.D BEVlSEDRF.(c) BEV2SED BEV2SEDRE(c) 
Result 

BEV3SED 
Oual.        Dil. Limit __Resuit 

""ND " 

BEV3^pM("cJ 
.Qua!,_... Dil.. 

Ix 
Result Dual        Dil. Limit Result Qual.       Dil. Limit Result dual.       Dil. Limit Result Ouat.       Dil. Ijmil 1 .imit 

1,1 -Dichloroclhanc ND Ix ND Ix ND Ix 0.9 ND Ix 0.9 ND Ix 
..   ..- 

1.1 -Uichloroclhcnc ND Ix ND Ix ND Ix 0.9 ND Ix 0.9 ND Ix ND Ix 
1,1,1 -Trichlorocrtiane ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 
1,1,2-Trichloroclhane ND Ix ND Ix ND Ix 1 ND Ix 1 ND Ix ND l.\ . 
1,1,2,2-'rclrachloroclhanc ND Ix ND Ix ND Ix 0.9 ND Ix 0.9 ND Ix ND Ix 
1,2-Dichloroclhanc ND Ix ND Ix ND Ix 1 ND Ix 1 ND Ix ND l.\ 
1,2-Dichloropropanc ND Ix ND Ix ND Ix 2 ND Ix 2 ND Ix ND Ix 
2-13utanonc 190 Ix ND Ix ND Ix 2 ND Ix 2 ND Ix ND Ix 
2-Chloroclhyl vinyl ether ND Ix ND Ix ND Ix 0.9 ND Ix 0.9 ND Ix ND Ix 
Acrolcin ND Ix 11 ND Ix II ND Ix 11 ND Ix 11 ND Ix 11 ND Ix II 
Acrylonilrilc ND Ix ND Ix ND Ix 7 ND Ix 7 ND Ix ND Ix 
Benzene ND Ix ND Ix ND Ix 0.9 ND Ix 0.9 ND Ix ND Ix 
Drnmndiehloromethanc ND Ix ND Ix ND Ix 1 ND Ix 1 ND Ix ND Ix 
Bromoform ND Ix ND Ix ND Ix 0.9 ND Ix 0.9 ND Ix ND Ix 
Uromomcthane ND Ix ND Ix ND Ix 1 ND Ix 1 ND Ix ND Ix 
Carbon Iclrachloridc ND Ix 0.5 ND Ix 0.5 ND Ix 0.5 ND Ix 0.5 ND Ix 0.5 ND Ix 0.5 
Chlorobcn/cne ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 
Chloroclhanc ND Ix ND Ix ND Ix ND Ix 2 ND Ix ND Ix 
Chlororform ND Ix ND Ix ND Ix 0.9 ND Ix 0.9 ND Ix ND Ix 
Chloromcthanc ND Ix ND Ix ND Ix ND Ix 2 ND Ix ND Ix 
cis-1, J-Dichloropropenc ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 
Dibromochloromcthane ND Ix ND Ix ND Ix ND Ix 1 ND Ix ND Ix 
Dichlorodifluoromclhanc ND Ix ND Ix ND Ix ND Ix 1 ND Ix ND Ix 
F.thylbenzenc ND Ix ND Ix ND Ix ND Ix 1 ND Ix ND Ix 
Mclhylenc chloride ND Ix ND Ix ND Ix ND Ix 1 ND Ix ND Ix 
Tclrachlorcthcnc ND Ix ND Ix ND Ix ND Ix 1 ND Ix ND Ix 
Toluene ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 
lrans-l,2-I>ichJoroelhene ND Ix ND Ix ND Ix ND Ix 1 ND Ix ND Ix 
trans-1,3-Dichloropropenc ND Ix ND Ix ND Ix ND Ix 1 ND Ix ND Ix 
Trichloroclhene ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 
Trichlorofluoromethane ND Ix ND Ix ND Ix ND Ix 1 ND Ix ND Ix 
Vinyl chloride ND Ix ND Ix ND Ix 0.9 ND Ix 0.9 ND Ix _NP._     !x    .. 

ND=Not detected 
(c)=Sample reanalyzed because recoveries of surrogates were outside of QC limits. 



Table 4-4. Continued. 

BREWERTON EASTERN EXTENSION -GRAVITY CORE 

E Analyle 
_U6Jj& 

1,1-Dichloroclhanc 
1,1-Dichlorocthcnc 
1,1,1 -Trichloroclhanc 
1,1,2-Trichloroclhanc 
1,1,2,2-Tclrachlorocthane 
1,2-I^icKlorocthanc 
1,2-Dichloropropanc 
2-nutanonc 
2-Chloroelhyl vinyl ether 
Acrolein 
Acrylonilrile 
Benzene 
Hromodichloromethane 
Dromoform 
nromomcthanc 
C>arbon telrachloride 
Chlorobenzene 
Chloroclhane 
Chlororfotm 
Chloromelhanc 
cis-1,3-Dic Woropropcnc 
Dibromochloromcthane 
Dichlorodilluoromethanc 
Klhylbcnzene 
Mclhylene chloride 
Tctrachlorethcne 
Toluene 
trans-1,2-Dichloroclhene 
trans-1,3-Dichloropropene 
Trichloroclhene 
Trichlorofluoromethane 
Vinyl chloride  

BEV4SED 
Result     Oual. Da- Limit 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.9 
0.9 
0.7 

I 
0.9 

I 
2 
2 

0.9 
10 
7 

0.9 
1 

0.9 
1 

0.4 
0.7 
2 

0.9 
2 

0.7 
1 
1 
I 
1 
1 

0.7 
1 
I 

0.7 
1 

0.9 

BEV4SEDRE(c) 
Result     Oual.       Dfl.        Ijmit 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.9 
0.9 
0.7 

1 
0.9 

1 
2 
2 

0.9 
10 

7 
0.9 

1 
0.9 

1 
0.4 
0.7 

2 
0.9 

2 
0.7 

1 
1 
1 
1 
1 

0.7 
1 
1 

0.7 
1 

0.9 

BEV5SED 
Result     Oual. Dil. Limit 

BEV6SED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix  

1 
I 

0.8 
2 
1 
2 
2 
2 
1 

12 
8 
1 
I 
1 
1 

0.5 
0.8 

2 
I 
2 

0.8 
2 
2 
I 
2 
I 

0.8 
2 
1 

0.8 
1 
 L 

Jtesul'     Oual. Dil. Limit 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND- 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

I 
1 

0.8 
2 
1 
2 
2 
2 
1 

12 

8 
I 

I 

I 
1 

0.5 
0.8 

2 
I 
2 

0.8 
2 
2 

2 
I 

0.8 
2 
I 

0.8 
1 
1 

Result 
BEV6SEDRE"(c) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
_ND 

_&uaL DiL Lj 
Ix 1 
Ix 1 
Ix 0.8 
Ix 2 
Ix 1 
Ix 2 
Ix 2 
Ix 2 
Ix I 
Ix 12 
Ix 8 
Ix 1 
Ix 1 
Ix 1 
Ix 1 
Ix 0.5 
Ix 0.8 
Ix 2 
Ix 1 
Ix 2 
Ix 0.8 
Ix 2 
Ix 2 
Ix I 
Ix 2 
Ix 1 
Ix 0.8 
Ix 2 

1 
0.8 

I 
ix i 

ND=Not detected 
(c)=Sample reanalyzed because recoveries of surrogates were outside of QC limits. 



Table 4-4. Continued. 

BREVVKRTON REACH 

Analyte 
up/kg 

BR1 SEI) BR2 SED BR3 SED 
Result Oual.       Dil. Limit Result Qual.       Dil. Limit Result Oual.       Dil. Limit 

1,1 -Dichloroethane ND Ix 1 ND Ix 1 ND Ix 1 
1,1 -Dichloroethene ND Ix 1 ND Ix 1 ND Ix 1 
1,1,1-Trichlorocthane ND Ix 1 ND Ix 0.9 ND Ix 0.9 
1,1,2-Trichloroethane ND Ix 2 ND Ix 2 ND Ix 2 
1,1,2,2-Tetrachlorocthane ND l.\ 1 ND Ix 1 ND Ix 1 
1,2-Dichloroethane ND Ix 2 ND Ix 2 ND Ix 2 
1,2-Dichloropropane ND Ix 2 ND Ix 2 ND Ix 2 
2-Butanone ND Ix 3 ND Ix 2 ND Ix 2 
2-Chloroethyl vinyl ether ND Ix 1 ND Ix 1 ND Ix 1 
Acrolein ND Ix 16 ND Ix IS ND Ix 14 
Acrylonitrile ND Ix 10 ND Ix 10 ND Ix 9 
Ucn/ene ND Ix 1 ND Ix 1 ND Ix 1 
Hromodichloromelhane ND Ix 2 ND Ix 2 ND Ix 2 
Hromoform ND Ix 1 ND Ix 1 ND Ix 1 
Bromomcthane ND Ix 2 ND Ix 2 ND Ix 2 
Carbon tetrachloride ND Ix 0.7 ND Ix 0.6 ND Ix 0.6 
Chlorobenzene ND Ix 1 ND Ix 0.9 ND Ix 0.9 
Chloroethane ND Ix 3 ND Ix 3 ND Ix 3 
Chlororfortn ND Ix 1 ND Ix 1 ND Ix 1 
Chloromethane ND Ix 3 ND Ix 3 ND Ix 3 
cis-1,3-Dichloropropene ND Ix 1 ND Ix 0.9 ND Ix 0.9 
Dibromochloromethane ND Ix 2 ND Ix 2 ND Ix 2 
Dichlorodifluoromelhanc ND Ix 2 ND Ix 2 ND Ix 2 
Ethylbenzene ND Ix 2 ND Ix 2 ND Ix 2 
Methylene chloride ND Ix 2 ND Ix 2 ND Ix 2 
Tctrachlorelhene ND Ix 2 ND Ix 2 ND Ix 2 
Toluene ND Ix 1 ND Ix 0.9 ND Ix 0.9 
trans-1,2-Dichloroethene ND Ix 2 ND Ix 2 ND Ix 2 
trans-1,3-Dichloropropene ND Ix 2 ND Ix 2 ND Ix 2 
Trichloroethene ND Ix 1 ND Ix 0.9 ND Ix 0.9 
Trichlorofluoromethane ND Ix 2 ND Ix 2 ND Ix 2 
Vinvl chloride ND Ix 1 ND Ix 1 ND „„lx. 1 

BR4 SKI) 
Result     Qual.       Dil.. 

ND                         Ix 
.-Limit... 

l" 
ND Ix 1 
ND Ix 1 
ND Ix 2 
ND Ix 1 
ND Ix 2 
ND Ix 2 
ND Ix 3 
ND Ix 1 
ND (b) Ix 16 
ND Ix II 
ND Ix 1 
ND Ix 2 
ND Ix 1 
ND Ix 2 
ND Ix 0.7 
ND Ix 1 
ND Ix 3 
ND Ix 1 
ND Ix 3 
ND Ix 1 
ND Ix 2 
ND Ix 2 
ND Ix 2 
ND Ix 2 
ND Ix 2 
ND Ix 1 
ND Ix 2 
ND Ix 2 
ND Ix 1 
ND Ix 2 

_ND_. .     Ix  I 

ND=Not detected 

(b)-Analyte not recovered in MS/MSD. 



Table 4-4. Continued. 

BLIND SPLITS 

Analyle 
ue/kg 

BLINDSPLIT1A<BR1) BLINDSPL1T2A(BR3) -1 
Result     Oual.       Dil.       Limit Result     Oual.       Dil.       Limit 1 

1,1-Dichloroethane ND Ix 1 ND Ix 1 
1,1 -Dichloroethene ND Ix 1 ND Ix 1 
1,1,1 -Trichloroclhane ND Ix 0.9 ND Ix 0.8 
1,1,2-Trichlorocthane ND Ix 2 ND Ix 2 
1,1,2,2-'retrachloroelhane ND Ix 1 ND Ix 1 
1,2-Dichloroclhanc ND Ix 2 ND Ix 2 
1,2-Dichloropropanc ND Ix 2 ND Ix 2 
2-Butanonc ND Ix 2 120 Ix 2 
2-Chloroe(hyl vinyl ether ND Ix 1 ND Ix 1 

Acrolein ND Ix 14 ND Ix 13 

Acrylonilrile ND Ix 9 ND Ix 8 

Benzene ND Ix 1 ND Ix 1 
Bromodichloromethane ND       •-'" Ix 2 ND Ix 1 

Bromoform ND Ix 1 ND Ix 1 
Bromomethane ND Ix 2 ND Ix 1 
Carbon telrachloride ND Ix 0.6 ND Ix 0.5 

Chlorobenzene ND Ix 0.9 ND Ix 0.8 
Chloroethane ND Ix 3 ND Ix 2 

Chlororform ND Ix 1 ND Ix 1 
Chloromelhane ND Ix 3 ND Ix 2 
cis-1,3-Dichloropropene ND Ix 0.9 ND Ix 0.8 
Dibromochloromethane ND Ix 2 ND Ix 2 
Dichlorodifluoromethane ND Ix 2 ND Ix 2 

Ethylbenzene ND Ix 2 ND Ix 1 
Melhylene chloride ND Ix 2 ND Ix 2 
Telrachlorelhene ND Ix 2 ND Ix 1 

Toluene ND Ix 0.9 ND Ix 0.8 
trans-1,2-Dichloroethene ND Ix 2 ND Ix 2 
trans-1,3-Dichloropropeiie ND Ix 2 ND Ix 1 
Trichloroethene ND Ix 0.9 ND Ix 0.8 
Trichloronuoromethane ND Ix 2 ND Ix 1 

Vinvl chloride ND Ix 1 ND Ix 1 

ND=Not detected 



Table 4-4. Continued. 

BREWERTON ANGLE REACH 

Analyte 
up/kg 

BRAlSED BRA1 SEDRE(c) BRA2 SKIJ BRA2 SEDRI-Cc) 
Limit. Result Oual.       Dil. Limit Result Qual.       Dil. Limit Result Oual.       Dil. Limit -ResulL 

"  ND 
Qual.       Dil. 

1,1 -Dichlorocthane ND Ix 1 ND Ix ND Ix 1 Ix 
1,1-Dichloroethcnc ND Ix 1 ND Ix ND Ix 1 ND Ix 
1,1,1-Trichloroethanc ND Ix 1 ND Ix ND Ix 1 ND Ix 
1,1,2-Trichloroethane ND Ix 2 ND Ix ND Ix 2 ND Ix 
1,1,2,2-Tetrachloroclhane ND Ix 1 ND Ix ND Ix 1 ND Ix 
1,2-Dichlorocthane ND Ix 2 ND Ix ND Ix 2 ND Ix 
1,2-Dichloropropanc ND Ix 3 ND Ix ND Ix 2 ND Ix 
2-Butanone 320 Ix 3 280 Ix ND Ix 3 ND Ix 
2-Chloroethyl vinyl ether ND Ix 1 ND Ix ND Ix 1 ND Ix 
Acrolein ND Ix 17 ND Ix 17 ND Ix 17 ND Ix 17 
Acrylonitrile ND Ix 11 ND Ix 11 ND Ix 11 ND Ix II 
Benzene ND Ix 1 ND Ix ND Ix 1 ND Ix 
Bromodichloromcthane ND Ix 2 ND Ix ND Ix 2 ND Ix 
Bromoform ND Ix 1 ND Ix ND Ix 1 ND Ix 
Bromomethane ND Ix 2 ND Ix ND Ix 2 ND Ix 
Carbon telrachloridc ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 ND Ix 0.7 
Chlorobenzene ND Ix 1 ND Ix ND Ix 1 ND Ix 
Chloroethanc ND Ix 3 ND Ix ND Ix 3 ND Ix 
Chlororform ND Ix 1 ND Ix ND Ix 1 ND Ix 
Chloromethane ND Ix 3 ND Ix ND Ix 3 ND Ix 
cis-1,3-Dichloropropcne ND Ix 1 ND Ix ND Ix 1 ND Ix 
Dibromochloromethanc ND Ix 2 ND Ix ND Ix 2 ND Ix 
Dichlorodifluoromcthanc ND Ix 2 ND Ix ND Ix 2 ND Ix 
Ethylbenzene ND Ix 2 ND Ix ND Ix 2 ND Ix 
Methylene chloride ND Ix 2 ND Ix ND Ix 2 ND Ix 
Tctrachlorethene ND Ix 2 ND Ix ND Ix 2 ND Ix 
Toluene ND Ix 1 ND Ix ND Ix 1 ND Ix 
trans-1,2-Dichloroethcne ND Ix 2 ND Ix ND Ix 2 ND Ix 
tram-1,3 -Dichloropropene ND Ix 2 ND Ix ND Ix 2 ND Ix 
Trichloroethene ND Ix 1 ND Ix ND Ix 1 ND Ix 1 
Trichlorofluoromethane ND Ix 2 ND Ix ND Ix 2 ND Ix 2 
Vinyl chloride ND Ix 1 ND Ix ND Ix 1 ND Ix  ! 

ND=Not detected 

(c)=Sample reanalyzed because internal standards were below laboratory QC limit. 



Table 4-4. Continued. 

FT MclIKNRY RKACII 

Analytc 

ug/kB 

FMHISKD FMH2 SED FMH3 SED 
Oual.       Dil. Limit . Result 

ND 

KM1I4SKD 
-_QHaL_ DiL. 

Ix 
. Luni!.. 

i 
Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result 

1,1 -Dichloroethanc NfD Ix 1 ND Ix 2 ND Ix 1 
l,l-Dichloroc(hene ND Ix 1 ND Ix 2 ND Ix 1 ND Ix 1 
1,1,1 -Trichloroelhane ND Ix 1 ND Ix 1 ND Ix 0.9 ND Ix 0.8 
1,1,2-Trichloroelhane ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
1,1,2,2-Tclrachlorocthane ND Ix 1 ND Ix 2 ND Ix 1 ND Ix 1 
1,2-Dichloroethanc ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
1,2-Dichloropropane ND Ix 2 ND Ix 3 ND Ix 2 ND Ix 2 
2-Dutanone ND Ix 3 ND Ix 3 ND Ix 2 ND Ix 2 
2-Chloroethyl vinyl ether ND Ix 1 ND Ix 2 ND Ix 1 ND Ix I 
Acrolein ND Ix 16 ND Ix 18 ND Ix 14 ND (b)           Ix 12 
Acrylonilrile ND Ix 10 ND Ix 12 ND Ix 9 ND Ix 8 
Benzene ND Ix 1 ND Ix 2 ND Ix 1 ND Ix 1 
Bromodichloromethane ND Ix 2 ND Ix 2 ND Ix 1 ND Ix 1 
Bromoform ND Ix 1 ND Ix 2 ND Ix 1 ND Ix 1 
Bromomethane ND Ix 2 ND Ix 2 ND Ix 1 ND Ix 1 
Carbon tetrachloride ND Ix 0.7 ND Ix 0.8 ND Ix 0.6 ND Ix 0.5 
Chlorobenzene ND Ix 1 ND Ix 1 ND Ix 0.9 ND Ix 0.8 
Chlorocthanc ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 2 
Chlororform ND Ix 1 ND Ix 2 ND Ix 1 ND Ix 1 
Chloromethanc ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 2 
cis-l,3-Dichloropropene ND Ix 1 ND Ix 1 ND Ix 0.9 ND Ix 0.8 
Dibromochloromcthane ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
Dichlorod j fluoromethane ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
Ethylben/.ene ND Ix 2 ND Ix 2 ND Ix 1 ND Ix 1 
Methylcnc chloride ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
Tctrachlorethcne ND Ix 2 ND Ix 2 ND Ix 1 ND Ix 1 
Toluene ND Ix 1 ND Ix 1 ND Ix 0.9 ND Ix 0.8 
Irans-1,2-Dichloroclhenc ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
trans-l,3-Dichloropropene ND Ix 2 ND Ix 2 ND Ix 1 ND Ix 1 
Trichloroethene ND Ix 1 ND Ix 1 ND Ix 0.9 ND Ix 0.8 
Trichloronuoromethane ND Ix 2 ND Ix 2 ND Ix 1 ND Ix 1 
Vinvt chloride ND Ix 1 ND Ix 2 ND Ix 1 ND Ix 1 

ND=Not detected 

(b)=Analyte not recovered in MS/MSD 



Table 4-4. Conlinucd. 

CURTIS BAY REACH 

Analyte 
ug/kg 

CHISKD CB2 SED cn3 SliD CB4 SED 
Result Oual.       Dil. Limit Result Qual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit 

1,1 -Dichlorocthanc ND Ix 2 ND Ix 0.8 ND Ix 2 ND Ix 2 
1,1 -Dichtorocthcnc NI) Ix 2 ND Ix 0.8 ND Ix 2 ND Ix 2 
1,1,1-Trichloroelhaiie ND Ix 1 ND Ix 0.6 ND Ix 1 ND Ix 1 
1,1,2-Trichloroethanc ND Ix 3 ND Ix 1 ND Ix 2 ND Ix 3 
l,l,2,2-Ti;trachlorocthane ND Ix 2 ND Ix 0.8 ND Ix 2 ND Ix 2 

|l,2-Dichloroethane ND Ix 3 ND Ix 1 ND Ix 2 ND Ix 3 
1,2-Dichloropropanc ND Ix 3 ND Ix 1 ND Ix 3 ND Ix 3 
2-I3utanone ND Ix 3 ND Ix 2 220 Ix 3 160 Ix 3 
2-Chlorocthyl vinyl ether ND Ix 2 ND Ix 0.8 ND Ix 2 ND Ix 2 
Acrolein ND Ix 20 ND Ix 10 ND Ix 19 ND Ix 20 
Acrylonitrile ND Ix 13 ND Ix 6 ND Ix 12 ND Ix 13 
Benzene ND Ix 2 ND Ix 0.8 ND Ix 2 ND Ix 2 
Bromodichloromethanc ND Ix 2 ND Ix 1 ND Ix 2 ND Ix 2 
Bromoform ND Ix 2 ND Ix 0.8 ND Ix 2 ND Ix 2 
Bromomcthane ND Ix 2 ND Ix 1 ND Ix 2 ND Ix 2 
Carbon tetrachloridc ND Ix 0.9 ND Ix 0.4 ND Ix 0.8 ND Ix 0.9 
Chlorobenzene ND Ix 1 ND Ix 0.6 ND Ix 1 ND Ix 1 
Chlorocthane ND Ix 4 ND Ix 2 ND Ix 4 ND Ix 4 
Chlororform ND Ix 2 ND Ix 0.8 ND Ix 2 ND Ix 2 
('hloromclhane ND Ix 4 ND Ix 2 ND Ix 4 ND Ix 4 
cis-1,3-Dichloropropene ND Ix 1 ND Ix 0.6 ND Ix 1 ND Ix 1 
Dibromochloromcthane ND Ix 3 ND Ix 1 ND Ix 2 ND Ix 3 
Dichlorodifluoromcthane ND Ix 3 ND Ix 1 ND Ix 2 ND Ix 3 
Ethylbenzcne ND Ix 2 ND Ix 1 ND Ix 2 ND Ix 2 
Methylene chloride ND Ix 3 ND Ix 1 ND Ix 2 ND Ix 3 
Tetrachlorethene ND Ix 2 ND Ix 1 ND Ix 2 ND Ix 2 
Toluene ND Ix 1 ND Ix 0.6 ND Ix 1 ND Ix 1 
trans-1,2-Dichlorocthcne ND Ix 3 ND Ix 1 ND Ix 2 ND Ix 3 
trans- 1,3-Dichloropropene ND Ix 2 ND Ix 1 ND Ix 2 ND Ix 2 
Trichloroethcnc ND Ix 1 ND Ix 0.6 ND Ix 1 ND Ix 1 
Trichlorofluoromethane ND Ix 2 ND Ix 1 ND Ix 2 ND Ix 2 
Vinvl chloride ND Ix 2 ND Ix 0.8 ND Ix 2 ND Ix  l] 

ND=Nol detected 



Table 4-4. Continued. 

KERRYBARRKACII 

Analytc FBI SEl) FB2 SED 
. —   . 

TB3S"KD'' •   -• 

ug/kK Result Oual.       Dil. Limit Result Oual.       Dil. Limit Resujl Jjual.       Dil. ..Limit 
1,1-Richloroethane N15 Ix ND Ix 2 ND Ix 2 
1,1-Dichlorocthene ND Ix ND Ix 2 ND Ix 2 
1,1,1 -TrichloroeUiane ND Ix ND Ix 2 ND Ix 1 
1,1,2-Trichloroethane ND Ix ND Ix" 3 ND Ix 2 
1,1,2,2-Tctrachloroethane NT) Ix ND Ix 2 ND Ix 2 
1,2-Dichloroclhanc ND Ix ND Ix 3 ND Ix 2 
1,2-Dichloropropanc ND Ix ND Ix 4 ND Ix 3 
2-Butanone 290 Ix 350 Ix 4 220 Ix 3 
2-Chlorocthyl vinyl ether ND Ix ND Ix 2 ND Ix 2 
Acrolein ND Ix 21 ND Ix 24 ND Ix 19 
Acrylonitrile ND Ix 14 ND Ix 16 ND Ix 12 
Benzene ND Ix ND Ix 2 ND Ix 2 
Bromodichloromcthane ND Ix ND Ix 2 ND Ix 2 
Bromoform ND Ix ND Ix 2 ND Ix 2 
Bromomclhane ND Ix ND Ix 2 ND Ix 2 
Carbon telrachloride ND Ix 0.9 ND Ix 1 ND Ix 0.8 
Chlorobenzcne ND Ix ND Ix 2 ND Ix 1 
Chloroelhane ND Ix ND Ix 4 ND Ix 4 
Chlororform ND Ix ND Ix 2 ND Ix 2 
Chloromcthanc ND Ix ND Ix 4 ND Ix 4 
cis-1,3-Dichlorupropene ND Ix ND Ix 2 ND Ix 1 
Oibromochloromethane ND Ix ND Ix 3 ND Ix 2 
Dichlorodinuoromelhane ND Ix ND Ix 3 ND Ix 2 
Klhylbenzenc ND Ix ND Ix 2 ND Ix 2 
Methylenc chloride ND Ix ND Ix 3 ND Ix 2 
Tetrachlorelhene ND Ix ND Ix 2 ND Ix 2 
Toluene ND Ix ND Ix 2 ND Ix 1 
trans-1,2-Dichloroethene ND Ix ND Ix 3 ND Ix 2 
trans-1,3-Dichloropropene ND Ix ND Ix 2 ND Ix 2 
Trichloroelhene ND Ix ND Ix 2 ND Ix 1 
Trichlorofluoromethane ND Ix ND Ix 2 ND Ix 2 
Vinvl chloride ND Ix ND Ix 2 ND Ix. 2 

ND=Not detected 



Table 4-4. Continued. 

NORTHWEST BRANCH EAST 

Analyte 
ug/kf! 

NUE1SED NHF.2 SED 
Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

1,1-Dichlorocthane ND Ix 2 ND Ix 2 
1,1 -Dichloroethene ND Ix 2 ND Ix 2 
1,1,1 -Trichloroethane ND Ix 1 ND Ix 2 
1,1,2-Trichloroethane NI5 Ix 3 ND Ix 3 
1,1,2,2-Telrachloroethane ND Ix 2 ND Ix 2 
1,2-Dichloroclhane ND Ix 3 ND Ix 3 
1,2-Dichloropropane ND Ix 3 ND Ix 4 
2-Butanone 260 Ix 4 330 Ix 4 
2-Chloroelhyl vinyl ether ND Ix 2 ND Ix 2 
Acrolein ND Ix 21 ND Ix 25 
Acrylonitrile ND Ix 14 ND Ix 16 
Benzene ND Ix 2 ND Ix 2 
Bromodichloromclhane ND Ix 2 ND Ix 3 
Bromoform ND Ix 2 ND Ix 2 
Bromomethane ND Ix 2 ND Ix 3 
Carbon tetrachloride ND Ix 0.9 ND Ix 1 
Chlorobenzenc ND Ix 1 ND Ix 2 
Chloroethane ND Ix 4 ND Ix 5 
Chlororform ND Ix 2 ND Ix 2 
Chloromelhane ND Ix 4 ND Ix 5 
cis-1,3-Dichloropropene ND Ix 1 ND Ix 2 
Dibromochloromcthane ND Ix 3 ND Ix 3 
Dichlorodifluoromelhane ND Ix 3 ND Ix 3 
Ethylbenzene ND Ix 2 ND Ix 3 
Methylene chloride ND Ix 3 ND Ix 3 
Tetrachlorcthene ND Ix 2 ND Ix 3 
Toluene ND Ix 1 ND Ix 2 
trans-1,2-Dichloroethcne ND Ix 3 ND Ix 3 
trans-l,3-Dichloropropene ND Ix 2 ND Ix 3 
Trichloroethene ND Ix 1 ND Ix 2 
Trichlorofluoromethane ND Ix 2 ND Ix 3 
Vinyl chloride ND Ix 2 ND Ix 2 

ND^Not detected 



Table 4-4. Continued. 

NORTHWKST BRANCH WKST 

Analytc 
  

NBW1 SED 
~~~'~ 

NBW2 SliD 
..,   . 

N»W3\SKI) 
_ r. :„.. . 

Ufi4& Result Oual.       Dil. Limit Result ..Qual.       Dil.. .. JLimU-- icsulT _".Qual,. 'jML- . J-imi!. 
l,l-I)ichloroethanc N» Ix 1 ND Ix 0.9 ND '""ix" 

_._._ 

1,1-Dichloroethcne NfD Ix 1 ND Ix 0.9 ND Ix 2 
1,1,1 -Trichloroethane ND Ix 0.9 ND Ix 0.7 ND Ix 1 
1,1,2-Trichloroelhane ND Ix 2 ND Ix 1 ND Ix 3 
1,1,2,2-Tetrachloroethane ND Ix 1 ND Ix 0.9 ND Ix 2 
1,2-Dichloroethane ND Ix 2 ND Ix ND Ix 3 
1,2-Dichloropropane ND Ix 2 ND Ix ND Ix 3 
2-Butanone ND Ix 2 50 Ix 350 Ix 3 
2-Chloroclhyl vinyl ether ND Ix 1 ND Ix 0.9 ND Ix 2 

Acrolein ND Ix 14 ND Ix II ND (b)           Ix 20 

Acrylonilrile ND Ix 9 ND Ix ND Ix 13 

Benzene ND Ix 1 ND Ix 0.9 ND Ix 2 
Bromodichloromelhane ND Ix -f     1 ND Ix ND Ix 2 

Bromororm ND Ix 1 ND Ix 0.9 ND Ix 2 
Bromomclhane ND Ix 1 ND Ix ND Ix 2 
Carbon tclrachloride ND Ix O.o ND Ix 0.5 ND Ix 0.9 

C:hlorobcnzene ND Ix 0.9 ND Ix 0.7 ND Ix 1 

Chlorocthane ND Ix .1 ND Ix ND Ix 4 

Chlororfonn ND Ix 1 ND Ix 0.9 ND Ix 2 
Chloromclhanc ND Ix 3 ND Ix ND Ix 4 
cis-1,3-Dichloropropcne ND Ix 0.9 ND Ix 0.7 ND Ix 1 
Dibromochloromethane ND Ix 2 ND Ix ND Ix .    3 

Dichlorodifluoromelhane ND Ix 2 ND Ix ND Ix 3 

Klhylbenzene ND Ix 1 ND Ix ND Ix 2 
Mclhylenc chloride ND Ix 2 ND Ix ND Ix 3 
1'ctrachlorcthene ND Ix 1 ND Ix ND Ix 2 

Toluene ND Ix 0.9 ND Ix 0.7 ND Ix 1 
trans-1,2-Dichloroelhene ND Ix 2 ND Ix ND Ix 3 

trans-1,3-Dichloropropene ND Ix 1 ND Ix ND Ix 2 

Trichloroethene ND Ix 0.9 ND Ix 0.7 ND Ix 1 
Trichlorofluoromelhane ND Ix 1 ND Ix ND Ix 2 

Vinvl chloride ND Ix 1 ND Ix 0.9 ND Ix 2 

ND=Not detected 

(b)=Analyte not recovered in MS/MSD 



Table 4-5. Semivolatiles results for Chesapeake Bay and Baltimore Harbor sediments presented by sampling reach. 

POPLAR ISLAND 

Analytc 
ue/kfi 

PI1 SED PI2 SED PI3 SED PI4 SED PIS SED                      1 
Result Oual        Dil. Limit Result (Jual        Dil. Result Oual.       Dil Limit Result .flual        Dil. Limit Result Limit 

1,2-Dichlorobenzene ND Ix 280 ND Ix 900 ND Ix 240 ND Ix 270 ND Ix 300 
1,2-Diphenylhydrazme ND Ix 53 ND Ix 170 ND Ix 46 ND Ix 51 ND Ix 57 
1,2,4-Trichlorobcnzcne ND Ix 210 ND Ix 670 ND Ix 180 ND Ix 200 ND Ix 220 
1,3-Dichlorobcnzenc ND Ix 280 ND Ix 900 ND Ix 240 ND Ix 270 ND Ix 300 
1,4-Dichlorobenzcne ND Ix 260 ND Ix 860 ND Ix 230 ND Ix 260 ND Ix 290 
2-Chloronaphthalene ND Ix 87 ND Ix 280 ND Ix 76 ND Ix 84 ND Ix 94 
2-Chlorophenol ND Ix 180 ND Ix 570 ND Ix 150 ND Ix 170 ND Ix 190 
2-MethyM,6-<linitrophenol ND Ix 91 ND Ix 300 ND Ix 79 ND Ix 89 ND Ix 98 
2-Methylphcnol ND Ix 120 ND Ix 400 ND Ix 110 ND Ix 120 ND Ix 130 
2-Nitroanilinc ND Ix 85 ND Ix 280 ND Ix 74 ND Ix 83 ND Ix 92 
2-Nitrophcnol ND Ix 160 ND Ix 520 ND Ix 140 ND Ix 160 ND Ix 170 
2,2'-oxybis(l -Chloropropane) ND Ix 180 ND Ix 570 ND Ix 150 ND Ix 170 ND Ix 190 
2,4-Dichlorophenol ND Ix 90 ND Ix 290 ND Ix 78 ND Ix 87 ND Ix 97 
2.4-Dimethylphcnol ND Ix 240 ND Ix 760 ND Ix 210 ND Ix 230 ND Ix 250 
2,4-Dinitrophcnol ND Ix 160 ND Ix 520 ND Ix 140 ND Ix 160 ND Ix 170 
2,4.Dinitrotolucne ND Ix 76 ND Ix 250 ND Ix 67 ND Ix 74 ND Ix 83 
2,4,5-Trichlorophenol ND Ix 47 ND Ix 150 ND Ix 41 ND Ix 46 ND Ix 51 
2,4,6-Trichlorophenol ND Ix 88 ND Ix 290 ND Ix 77 ND Ix 86 ND Ix 95 
2.6-Dinitrotoluene ND Ix 100 ND Ix 330 ND Ix 90 ND Ix 100 ND Ix 110 
3-Nitroaniline ND Ix 310 ND Ix 1000 ND Ix 270 ND Ix 300 ND Ix 340 
3+4-Methylphaiol ND Ix 120 ND Ix 380 ND Ix 100 ND Ix 110 ND Ix 130 
3,3'-Dichlorobenzidine ND Ix 430 ND Ix 1400 ND Ix 370 ND Ix 410 ND Ix 460 
4-Bromophenyl phenyl ether ND Ix 46 ND Ix 150 ND Ix 40 ND Ix 44 ND Ix 49 
4-Chloro-3-methylphenol ND Ix 71 ND Ix 230 ND Ix 62 ND Ix 69 ND Ix 76 
4-Chloroaniline ND Ix 390 ND Ix 1300 ND Ix 340 ND Ix 380 ND Ix 420 
4-Chlorophenyl phenyl ether ND Ix 96 ND Ix 310 ND Ix 83 ND Ix 93 ND Ix 100 
4-Nitroaniline ND Ix 130 ND Ix 410 ND Ix 110 ND Ix 120 ND Ix 140 
4-Nitrophenol ND Ix 91 ND Ix 300 ND Ix 79 ND Ix 89 ND Ix 98 
Benzidine ND Ix 410 ND Ix 1300 ND Ix 360 ND Ix 400 ND Ix 440 
Benzoic acid ND Ix 560 ND Ix 1800 ND Ix 490 ND Ix 550 ND Ix 610 
Benzyl alcohol ND Ix 130 ND Ix 430 ND Ix 120 ND Ix 130 ND Ix 140 
Benzyl butyl phthalate ND Ix 130 ND Ix 410 ND Ix 110 ND Ix 120 ND Ix 140 
bis(2-Chloroethoxy)methane ND Ix 120 ND Ix 390 ND Ix 100 ND Ix 120 ND Ix 130 
bis(2-Chloroethyl) ether ND Ix 210 ND Ix 670 ND Ix 180 ND Ix 200 ND Ix 220 
Ibisr2-Ethvlhexvn phthalate ND Ix 190 ND Ix 620 ND Ix 170 ND Ix 190 ND Ix 210 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Semivolatiles results for Chesapeake Bay and Baltimore Harbor sediments presented by sampling reach. 

POPLAR ISLAND 

Analyte 
ue/ke 

PI1 SED PI2 SED PI3 SED PI4 SED PI5 SED                     1 
Result Oual.       Dil. Result Qual.       Dil. _2i'?'     _DiL> Result _2u2L.    Dil Result Oual.       Dil. Limit 

Carbazolc ND Ix 72 ND Ix 230 ND Ix 63 ND Ix 70 ND Ix 78 
Cyclohcxanone ND Ix 290 ND Ix 940 ND Ix 250 ND Ix 280 ND Ix 310 
Dibcnzofuran ND Ix 65 ND Ix 210 ND Ix 56 ND Ix 63 ND Ix 70 
Diethyl phthalate ND Ix 71 ND Ix 230 ND Ix 62 ND Ix 69 ND Ix 76 
Dimethyl phthalate ND Ix 60 ND Ix 200 ND Ix 53 ND Ix 59 ND Ix 65 
Din-butyl phthalate ND Ix 72 660 Ix 230 180 Ix 63 150 Ix 70 ND Ix 78 
Di-n-octyl phthalate ND Ix 50 ND Ix 160 ND Ix 44 ND Ix 49 ND Ix 54 
Hexachlorobenzene ND Ix 88 ND Ix 290 ND Ix 77 ND Ix 86 ND Ix 95 
Hexachlorobutadiene ND Ix 220 ND Ix 710 ND Ix 190 ND Ix 210 ND Ix 240 
Hexachlorocyclopentadiene ND Ix 110 ND Ix 350 ND Ix 95 ND Ix no ND Ix 120 
Hexachloroethane ND Ix 260 ND Ix 860 ND Ix 230 ND Ix 260 ND Ix 290 
Isophorone ND Ix 110 ND Ix 360 ND Ix 97 ND Ix 110 ND Ix 120 
Nitrobenzene ND Ix 180 ND Ix 570 ND Ix 150 ND Ix 170 ND Ix 190 
N-Nitrosodimethylamine ND Ix 240 ND Ix 760 ND Ix 210 ND Ix 230 ND Ix 250 
N-Nitrosodi-n-propylamine ND Ix 120 ND Ix 380 ND Ix 100 ND Ix 110 ND Ix 130 
N-Nitrosodiphenylamine ND Ix 90 ND Ix 290 ND Ix 78 ND Ix 87 ND Ix 97 
PenUchlorophenol ND Ix 100 ND Ix 330 ND Ix 88 ND Ix 99 ND Ix no 
Phenol ND Ix 130 ND Ix 430 ND Ix 120 ND Ix 130 140 1            Ix 140 
Pvridine ND Ix 170 ND Ix 560 ND Ix 150 ND Ix 170 ND Ix 190 



Table 4-5. Continued 

DEEP TROUGH 

Analytc 
ua/ke 

DTI SED DT2SED DT3 SED                     I 
Qual        Dil. Limit Qual.       Dil. 

1,2-Dichlorobcnzenc ND Ix 950 ND Ix 410 ND Ix 900 
1,2-Diphenylhydrazine ND Ix 180 ND Ix 78 ND Ix 170 
1,2,4-Trichlorobenzcne ND Ix 700 ND Ix 300 ND Ix 670 
1,3-Dichlorobenzene ND Ix 950 ND Ix 410 ND Ix 900 
1,4-Dichloroben2cnc ND Ix 900 ND Ix 390 ND Ix 860 
2-Chloronaphthalcnc ND Ix 300 ND Ix 130 ND Ix 280 
2-ChIorophcnol ND Ix 600 ND Ix 260 ND Ix 570 
2-Melhyl-4,6-dinitrophenol ND Ix 310 ND Ix 130 ND Ix 300 
2-Methylphenol ND Ix 420 ND Ix 180 ND Ix 400 
2-Nitroanilinc ND Ix 290 ND Ix 130 ND Ix 280 
2-Nitrophcnol ND Ix .      550 ND Ix 240 ND Ix 520 
2,2'-oxybis( 1 -Chloropropane) ND Ix J      600 ND Ix 260 ND Ix 570 
2,4-Dichlorophcnol ND Ix 300 ND Ix 130 ND Ix 290 
2.4-Dimethylphcnol ND Ix 800 ND Ix 350 ND Ix 760 
2,4-DiniUophenol ND Ix 550 ND Ix 240 ND Ix 520 
2,4-Dinitrotoluene ND Ix 260 ND Ix 110 ND Ix 250 
2,4,5-Trichlorophenol ND Ix 160 ND ix 70 ND Ix 150 
2,4,6-Trichlorophcnol ND Ix 300 ND Ix 130 ND Ix 290 
2,6-DiniUotolucne ND Ix 350 ND Ix 150 ND Ix 330 
3-Nitroaniline ND Ix 1100 ND Ix 460 ND Ix 1000 
3+4-Methylphcnol ND Ix 400 ND Ix 170 740 Ix 380 
3,3'-Dichlorobenzidine ND Ix 1400 ND Ix 630 ND Ix 1400 
4-Bromophenyl phenyl ether ND Ix 160 ND Ix 67 ND Ix 150 
•l-Chloro-S-methylphenol ND Ix 240 ND Ix 100 ND Ix 230 
4-Chloroaniline ND Ix 1300 ND Ix 580 ND Ix 1300 
4-Chlorophenyl phenyl ether ND Ix 320 ND Ix 140 ND Ix 310 
4-Nitroaniline ND Ix 430 ND Ix 190 ND Ix 410 
'J-Nitrophenol ND Ix 310 ND Ix 130 ND Ix 300 
Benzidine ND Ix 1400 ND Ix 610 ND Ix 1300 
Benzoic acid ND Ix 1900 ND Ix 830 ND Ix 1800 
Benzyl alcohol ND Ix 450 ND Ix 200 ND Ix 430 
Benzyl butyl phthalate ND Ix 430 ND Ix 190 ND Ix 410 
bis(2-Chloroethoxy)inethane ND Ix 400 ND Ix 180 ND Ix 390 
bis(2-Chloroethyl) ether ND Ix 700 ND Ix 300 ND Ix 670 
bisf 2-Ethvlhexvn ohthalate ND Ix 650 ND Ix 280 ND Ix 620 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

DEEP TROUGH 

Analyte 
ue/ke 

DTI SED DT2 SED DT3 SED                    I 
Result Oual.       Dil. Oual.       Dil. Oual.       Dil. Limit 

Carbazole ND Ix 240 ND Ix 110 ND Ix 230 
Cyclohexanone ND Ix 990 ND Ix 430 ND Ix 940 
Dibcnzofuran ND Ix 220 ND Ix 96 ND Ix 210 
Diethyl phthalate ND Ix 240 ND Ix 100 ND Ix 230 
Dimethyl phthalate ND Ix 200 ND Ix 89 ND Ix 200 
Di-n-butyl phthalate ND Ix 240 190 Ix 110 ND Ix 230 
Di-n-octyl phthalate ND Ix 170 ND Ix 74 ND Ix 160 
Hexachlorobcnzene ND Ix 300 ND Ix 130 ND Ix 290 
HexachlorobuUdiene ND Ix 750 ND Ix 330 ND Ix 710 
HexachlorocyclopenUdiene ND Ix 370 ND Ix 160 ND Ix 350 
Hexachloroethane ND Ix 900 ND Ix 390 ND Ix 860 
Isophorone ND Ix 380 ND Ix 170 ND Ix 360 
Nitrobenzene ND Ix 600 ND Ix 260 ND Ix 570 
N-NiUosodimethylamine ND Ix 800 ND Ix 350 ND Ix 760 
N-Nitrosodi-n-propylamine ND Ix 400 ND Ix 170 ND Ix 380 
N-Nitrosodiphenylamine ND Ix 300 ND Ix 130 ND Ix 290 
Pentachlorophenol ND Ix 340 ND Ix 150 ND Ix 330 
Phenol ND Ix 460 ND Ix 200 ND Ix 430 
Pyridine ND Ix 590 ND Ix 260 ND Ix 560 



Table 4-5. Continued 

KENT ISLAND DEEP 

Analytc 
ue/ke 

KI1 SED K12 SED K13SED                     I 
Result Oual.       Dil. Oual.       Dil. Result Limit 

1,2-Dichlorobenzene ND Ix 250 ND Ix 560 ND Ix 280 
1,2-Diphenylhydfiizine ND Ix 48 ND Ix no ND Ix 52 
1,2,4-Trichlorobcnzcnc ND Ix 190 ND Ix 410 ND Ix 200 
1,3-Dichlorobenzene ND Ix 250 ND Ix 560 ND Ix 280 
1,4-Didilorobenzene ND Ix 240 ND Ix 530 ND Ix 260 
2-Chloronaphthalcnc ND Ix 79 ND Ix 170 ND Ix 86 
2-Chlorophenol ND Ix 160 ND Ix 350 ND Ix 170 
2-Mcthyl-4,6-dinitj'ophcnol ND Ix 83 ND Ix 180 ND Ix 90 
2-Mcthylphenol ND Ix 110 ND Ix 250 ND Ix 120 
2-Nitroaniline ND Ix 77 ND Ix 170 ND Ix 84 
2-Nitrophenol ND Ix 150 ND Ix 320 ND Ix 160 
2,2'-oxybis( 1 -Chloropropane) ND Ix 160 ND Ix 350 ND Ix 170 
2.4-Dichlorophenol ND Ix 81 ND Ix 180 ND Ix 88 
2.4-Dimethylphenol ND Ix 210 ND Ix 470 ND Ix 230 
2,4-DiniUophcnol ND Ix 150 ND Ix 320 ND Ix 160 
2,4-DiniUolo\\>enc ND Ix 69 ND Ix 150 ND Ix 75 
2,4,5-Trichlorophcnol ND Ix 43 ND Ix 94 ND Ix 46 
2,4,6-Trichlorophenol ND Ix 80 ND Ix 180 ND Ix 87 
2,6-Dinitrotolucnc ND Ix 93 ND Ix 210 ND Ix 100 
3-Nitroaniline ND Ix 280 ND Ix 630 ND Ix 310 
3+4-Melhylphenol ND Ix no 390 Ix 240 ND Ix 120 
3,3'-Dichlorobenzidine ND Ix 390 ND Ix 850 ND Ix 420 
4-Bromophenyl phenyl ether ND Ix 41 ND Ix 91 ND Ix 45 
4-Chloro-3-melhylphenol ND Ix 64 ND Ix 140 ND Ix 70 
4-Chloroaniline ND Ix 350 ND Ix 780 ND Ix 390 
4-Chlorophenyl phenyl ether ND Ix 87 ND Ix 190 ND Ix 94 
4-Nitroaniline ND Ix no ND Ix 250 ND Ix 120 
4-Nitrophenol ND Ix 83 ND Ix 180 ND Ix 90 
Benzidine ND Ix 370 ND Ix 820 ND Ix 410 
Benzoic acid ND Ix 510 ND Ix 1100 ND Ix 560 
Benzyl alcohol ND Ix 120 ND Ix 260 ND Ix 130 
Benzyl butyl phthalale ND Ix 110 ND Ix 250 ND Ix 120 
bis(2-Chloroethoxy)methane ND Ix 110 ND Ix 240 ND Ix 120 
bis(2-Chloroethyl) ether ND Ix 190 ND Ix 410 ND Ix 200 
bisf2.EthvlhexvnDhthalate ND Ix 170 ND Ix 380 ND Ix 190 

analytc list continued on following page 

ND=Not detected 



Table 4-5. Continued 

KENT ISLAND DEEP 

Analytc 
ue/ke 

KII SED KI2 SED KI3SED                      I 
Result Dual.       Dil. Dual        Dil. Limit Result dual        Dil 

Carbazole ND Ix 65 ND Ix 140 ND Ix 71 
Cyclohexanone ND 1x 260 ND Ix 580 ND Ix 290 
Dibcnzofuran ND Ix 59 ND Ix 130 ND Ix 64 
Diethyl phthalate ND Ix 64 ND Ix 140 ND Ix 70 
Dimethyl phthalate ND Ix 55 ND Ix 120 ND Ix 59 
Di-n-butyl phthalate ND Ix 65 ND Ix 140 ND Ix 71 
Di-n-octyl phthalate ND Ix 45 ND Ix 100 ND Ix 49 
Hexachloro benzene ND Ix 80 ND Ix 180 ND Ix 87 
Hexachlorobutadiene ND Ix 200 ND Ix 440 ND Ix 220 
HexachlorocyclopenUdiene ND Ix 99 ND Ix 220 ND Ix 110 
Hexachloroethane ND Ix 240 ND Ix 530 ND Ix 260 
Isophorone ND Ix 100 ND Ix 220 ND Ix 110 
Nitrobenzene ND Ix 160 ND Ix 350 ND Ix 170 
N-Nitrosodimethylamine ND Ix 210 ND Ix 470 ND Ix 230 
N-Nitrosodi-npropylamine ND Ix 110 ND Ix 230 ND Ix 110 
N-Nitrosodiphenylamine ND Ix 81 ND Ix 180 ND Ix 88 
Pentachlorophenol ND Ix 92 ND Ix 200 ND Ix 100 
Phenol ND Ix 120 ND Ix 270 ND Ix 130 
Pvridine ND Ix 160 ND Ix 350 ND Ix 170 



Table 4-5. Continued 

POOLES ISLAND 

Analyte 
ue/ke 

POLISED                      I 
Result 

1,2-Dichlorobenzene ND Ix 480 
1,2-Diphenylhydrazine ND Ix 90 
1,2,4-Trichlorobcnzcne ND Ix 350 
1,3-Dichlorobenzene ND Ix 480 
1,4-Dichlorobcnzcne ND Ix 450 
2-Chloronaphthalene ND Ix 150 
2-Chlorophenol ND Ix 300 
2-Methyl-4,6-dinitrophenol ND Ix 160 
2-Mcthylphcnol ND Ix 210 
2-NiU,oanilinc ND Ix 140 
2-Nitrophcnol ND Ix 280 
2,2'-oxybi5( 1 -Chloropropane) ND Ix 300 
2,4-Dichlorophenol ND Ix 150 
2,4-Dimcthylphcnol ND Ix 400 
2,4-Dinitrophenol ND Ix 280 
2,4-Dinitrotolucne ND Ix 130 
2,4,5-Trichlorophenol ND Ix 80 
2,4,6-Trichlorophenol ND Ix 150 
2,6-DinitrotoIuene ND Ix 180 
3-Nitroaniline ND Ix 530 
3+4-Methylphenol ND Ix 200 
S.B'-Dichlorobenzidine ND Ix 720 
•^Bromophcnyl phenyl ether ND Ix 78 
4-Chloro-3-methylphenol ND Ix 120 
4-Chloroaniline ND Ix 660 
4-Chlorophenyl phenyl ether ND Ix 160 
4-Nitroaniline ND Ix 220 
4-NtUophenol ND Ix 160 
Benzidine ND Ix 700 
Benzoic acid ND Ix 960 
Benzyl alcohol ND Ix 220 
Benzyl butyl phthalate ND Ix 220 
bis(2-Chloroethoxy)methane ND Ix 200 
bis(2-Chloroethyl) ether ND Ix 350 
bisf2-Ethvlhexvll ohthalate ND Ix 320 

analyte list continued on lollowing page 

ND=Not detected 



Table 4-5. Continued 

POOLES ISLAND 

Analyte 

ue/ke 

POLISED                       1 

Result dual.        Dil. Limit 
Carbazole ND Ix 120 
Cyclohcxanonc ND Ix 500 
Dibenzofuran ND Ix 110 
Diethyl phlhalate ND Ix 120 
Dimethyl phlhalate ND Ix 100 
Di-n-butyl phlhalate ND Ix 120 
Di-n-octyl phthalate ND Ix 85 
Hexachlorobenzene ND Ix 150 
Hexachlorobutadiene ND Ix 380 
Hexachlorocyclopentadiene ND Ix 180 
Hexachloroethane ND Ix 450 
Isophorone ND Ix 190 
Nitrobenzene ND Ix 300 
N-NiUosodimethylamine ND Ix 400 
N-Nitrosodi-n-propylamine ND Ix 200 
N-NiUosodiphenylamine ND Ix 150 
Pentachlorophenol ND Ix 170 
Phenol ND Ix 230 
Pyridine ND Ix 300 



Table 4-5. Continued 

SWAN POINT CHANNEL 

Analyte SWP1 SED SWP2 SED SWP3 SED                   I 
Oual.       Dil. Oual        Dil Limit Result Oual.       Dil. 

1,2-Dichlorobenzene ND Ix 440 ND Ix 830 ND Ix 760 
1,2-Diphenylhydrazine ND Ix 84 ND Ix 160 ND Ix 140 
1,2,4-Trichlorobenzene ND Ix 330 ND Ix 610 ND Ix 560 
1,3-Dichlorobenzene ND Ix 440 ND Ix 830 ND Ix 760 
1,4-Dichlorobenzene ND Ix 420 ND Ix 780 ND Ix 720 
2-Chloronaphthalene ND Ix 140 ND Ix 260 ND Ix 240 
2-Chlorophenol ND Ix 280 ND Ix 520 ND Ix 480 
2-Mcthyl-4,6-dinitrophenol ND Ix 140 ND Ix 270 ND Ix 250 
2-Mcthylphenol ND Ix 200 ND Ix 370 ND Ix 340 
2-Nitroaniline ND Ix 130 ND Ix 250 ND Ix 230 
2-Nitrophenol ND Ix 260 ND Ix 480 ND Ix 440 
2,2'-oxybis( 1 -Chloropropane) ND Ix  "' 280 ND Ix 520 ND Ix 480 
2,4-Dichlorophenol ND Ix 140 ND Ix 270 ND Ix 240 
2.4-Dimethylphenol ND Ix .370 ND Ix 700 ND Ix 640 
2,4-Dinitrophenol ND Ix 260 ND Ix 480 ND Ix 440 
2,4-Dinitrotolucne ND Ix 120 ND Ix 230 ND Ix 210 
2,4,5-Trichlorophenol ND Ix 74 ND Ix 140 ND Ix 130 
2,4,6-Trichlorophcnol ND Ix 140 ND Ix 260 ND Ix 240 
2,6-Dinitrotolucne ND Ix 160 ND Ix 300 ND Ix 280 
3-Nilroaniline ND Ix 500 ND Ix 930 ND Ix 850 
3+4-Methylphenol 170 J           Ix 190 310 J            Ix 350 310 J            Ix 320 
3,3'-Dich!orobcn2idinc ND Ix 670 ND Ix 1300 ND Ix 1200 
4-Bromophenyl phenyl elher ND Ix 72 ND Ix 130 ND Ix 120 
4-Chloro-3-mclhylphenol ND Ix 110 ND Ix 210 ND Ix 190 
4-Chloroaniline ND Ix 620 ND Ix 1200 ND Ix 1100 
4-Chlorophenyl phenyl ether ND Ix 150 ND Ix 280 ND Ix 260 
4-NiU-oaniline ND Ix 200 ND Ix 370 ND Ix 340 
4-Nitrophenol ND Ix 140 ND Ix 270 ND Ix 250 
Benzidine ND Ix 650 ND Ix 1200 ND Ix 1100 
Benzoic acid ND Ix 890 ND Ix 1700 ND Ix 1500 
Benzyl alcohol ND Ix 210 ND Ix 390 ND Ix 360 
Benzyl butyl phthalate ND Ix 200 ND Ix 370 ND Ix 340 
bis(2-Chloroethoxy)methane ND Ix 190 ND Ix 350 ND Ix 320 
bis(2-Chloroethyl) ether ND Ix 330 ND Ix 610 ND Ix 560 
bisf2-Ethvlhexvh nhthalate ND Ix 300 ND Ix 570 ND Ix 520 

analyte list continued on following page 

ND=Not detected J=Estimated 



Table 4-5. Continued 

SWAN POINT CHANNEL 

Analytc 

Carbazole 
Cyclohexanone 
[Dibcnzofuran 
Dicthyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Isophorone 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenol 
Pvridine 



Table 4-5. Continued 

CRAIGHILL ENTRANCE 

Analyte 
ue/ke 

CRE1 SED CRE2 SED CRE3 SED                    1 
Result Result Oual        Dil. Limit Result Oual.        Dil. Limit 

1,2-Dichlorobenzene ND Ix 490 ND Ix 460 ND Ix 440 
1,2-Diphenylhydra2ane ND Ix 92 ND Ix 88 ND Ix 84 
1,2,4-Trichlorobenzene ND Ix 360 ND Ix 340 ND Ix 330 
1,3-Dichlorobenzene ND Ix 490 ND Ix 460 ND Ix 440 
1,4-Dichlorobenzene ND Ix 460 ND Ix 440 ND Ix 420 
2-Chloronaphthalene ND Ix 150 ND Ix 140 ND Ix 140 
2-Chlorophenol ND Ix 310 ND Ix 290 ND Ix 280 
2-Methyl-4,6-diiutrophcnol ND Ix 160 ND Ix 150 ND Ix 140 
2-Mcthylphenol ND Ix 220 ND Ix 200 ND Ix 200 
2-Nitroanilme ND Ix 150 ND Ix 140 ND Ix 130 
2-Nitrophenol ND Ix 280 ND Ix 270 ND Ix 260 
2,2'-O)cybis0-Chloropropane) ND Ix 310 ND Ix 290 ND Ix 280 
2,4-Dichlorophenol ND Ix 160 ND Ix 150 ND Ix 140 
2,4-Diniethylphenol ND Ix 410 ND Ix 390 ND Ix 370 
2,4-Dinitrophcnol ND Ix 280 ND Ix 270 ND Ix 260 
2,4-Dinitrotoluene ND Ix 130 ND Ix 130 ND Ix 120 
2,4,5-TrichlorophenoI ND Ix 82 ND Ix 78 ND Ix 74 
2,4,6-Trichlorophcnoi ND Ix 150 ND Ix 150 ND Ix 140 
2,6-Dinitrotoluene ND Ix 180 ND Ix 170 ND Ix 160 
3-Nilroaniline ND Ix 550 ND Ix 520 ND Ix 500 
3+4-Methylphenol ND Ix 210 ND Ix 200 ND Ix 190 
3,3'-Dichlorobenzidine ND Ix 740 ND Ix 710 ND Ix 670 
4-Bromophenyl phenyl ether ND Ix 79 ND Ix 76 ND Ix 72 
4-Chloro-3-methylphenol ND Ix 120 ND Ix 120 ND Ix 110 
4-Chloroanilme ND Ix 680 ND Ix 650 ND Ix 620 
4-Chlorophenyl phenyl ether ND Ix 170 ND Ix 160 ND Ix 150 
4-Nitroaniline ND Ix 220 ND Ix 210 ND Ix 200 
4-NiUophenoI ND Ix 160 ND Ix 150 ND Ix 140 
Benzidine ND Ix 720 ND Ix 680 ND Ix 650 
Benzoic acid ND Ix 980 ND Ix 940 ND Ix 890 
Benzyl alcohol ND Ix 230 ND Ix 220 ND Ix 210 
Benzyl butyl phthalate ND Ix 220 ND Ix 210 ND Ix 200 
bis(2-Chloroethoxy)methane ND Ix 210 ND Ix 200 ND Ix 190 
bis(2-Chloroethyl) ether ND Ix 360 ND Ix 340 ND Ix 330 
bisf2-Ethvlhexvn phthalate ND Ix 330 ND Ix 320 ND Ix 300 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

CRAIGHILL ENTRANCE 

Analyle 
ue/ke 

CRE1 SED CRE2 SED CRE3 SED                   1 
Result Dual.       Dil. Limit Result Result Oual        Dil Limit 

Carbazole ND Ix 130 ND Ix 120 ND Ix 110 
Cyclohexanonc ND Ix 510 ND Ix 480 ND Ix 460 
Dibcnzoftiran ND Ix 110 ND Ix 110 ND Ix 100 
Diethyl phlhalatc ND Ix 120 ND Ix 120 ND Ix 110 
Dimethyl phthalate ND Ix 110 ND Ix 100 ND Ix 95 
Di-n-butyl phthalate 270 Ix 130 ND Ix 120 ND Ix 110 
Di-n-octyl phthalate ND Ix 87 ND Ix 83 ND Ix 79 
Hexachlorobenzene ND Ix 150 ND Ix 150 ND Ix 140 
Hexachlorobutadiene ND Ix 380 ND Ix 370 ND Ix 350 
Hexachlorocyclopentadiene ND Ix 190 ND Ix 180 ND )x 170 
Hcxachloroethane ND Ix 460 ND Ix 440 ND Ix 420 
Isophorone ND Ix 190 ND Ix 190 ND Ix 180 
Nitrobenzene ND Ix 310 ND Ix 290 ND Ix 280 
N-NiUosodimethylamine ND Ix 410 ND Ix 390 ND Ix 370 
N-Niuosodi-n-propylamine ND Ix 200 ND Ix 190 ND Ix 180 
N-Nitrosodiphenylamine ND Ix 160 ND Ix 150 ND Ix 140 
Pentachlorophenol ND Ix 180 ND Ix 170 ND Ix 160 
Phenol ND Ix 230 ND Ix 220 ND Ix 210 
Pvridine ND Ix 300 ND Ix 290 ND Ix 2701 



Table 4-5. Continued 

CRAIGHILL CHANNEL 

Analytc 
ue/ke 

CR1 SED CR2 SED CR2FD SED CR3 SED                    ll 
Result qual.       Dil Limit Result dual.       Dil Limit Result .•M.—RIL- _Limit_ Result , Qual.       Dil Limit 

1,2-Dichlorobciizene ND Ix 280 ND Ix 400 ND Ix 630 ND Ix 460 
1,2-Diphenylhydrazine ND Ix 52 ND Ix 77 ND Ix 120 ND Ix 88 
1,2,4-Trichlorobenzene ND Ix 200 ND Ix 300 ND Ix 470 ND Ix 340 
1,3-Dichlorobenzene ND Ix 280 ND Ix 400 ND Ix 630 ND Ix 460 
1,4-Dichlorobcnzcnc ND Ix 260 ND Ix 380 ND Ix 600 ND Ix 440 
2-Chloronaphlhalene ND Ix 86 ND Ix 130 ND Ix 200 ND Ix 140 
2-Chlorophenol ND Ix 170 ND Ix 260 ND Ix 400 ND Ix 290 
2-Methyl-4,6-dinilrophenol ND Ix 90 ND Ix 130 ND Ix 210 ND Ix 150 
2-Methylphenol ND Ix 120 ND Ix 180 ND Ix 280 ND Ix 200 
2-Nitroaniline ND Ix 84 ND Ix 120 ND Ix 190 ND Ix 140 

2-Nitrophenol ND Ix 160 ND Ix 230 ND Ix 370 ND Ix 270 
2,2'-oxybis( 1 -Chloropropane) ND Ix 170 ND Ix 260 ND Ix 400 ND Ix 290 
2,4-Dichlorophenol ND Ix 88 ND Ix 130 ND Ix 200 ND Ix 150 

2,4-Dimethylphenol ND Ix 230 ND Ix 340 ND Ix 530 ND Ix 390 
2,4-Dinitrophenol ND Ix 160 ND Ix 230 ND Ix 370 ND Ix 270 

2,4-Dinitrotolucnc ND Ix 75 ND Ix 110 ND Ix 170 ND Ix 130 

2,4,5-Trichlorophenol ND Ix 46 ND Ix 68 ND Ix no ND Ix 78 
2,4,6-Trichlorophenol ND Ix 87 ND Ix 130 ND Ix 200 ND Ix 150 

2,6-Dinitrotoluene ND Ix 100 ND Ix 150 ND Ix 230 ND Ix 170 

3-Nitroaniline ND Ix 310 ND Ix 450 ND Ix 710 ND Ix 520 
3+4-Methylphenol ND Ix 120 ND Ix 170 940 Ix 270 ND Ix 200 
3,3'-Dichlorobenzidine ND Ix 420 ND Ix 620 ND Ix 970 ND Ix 710 

4-Bromophenyl phenyl ether ND Ix 45 ND Ix 66 ND Ix 100 ND Ix 76 
4-Chloro-3-methylphenol ND Ix 70 ND Ix 100 ND Ix 160 ND Ix 120 

4-Chloroaniline ND Ix 390 ND Ix 570 ND Ix 890 ND Ix 650 
4-Chloropheiiyl phenyl ether ND Ix 94 ND Ix 140 ND Ix 220 ND Ix 160 

4-Nitroaniline ND Ix 120 ND Ix 180 ND Ix 290 ND Ix 210 

4-Nitrophenol ND Ix 90 ND Ix 130 ND Ix 210 ND Ix 150 

Benzidine ND Ix 410 ND Ix 600 ND Ix 930 ND Ix 680 

Benzoic acid ND Ix 560 ND Ix 820 ND Ix 1300 ND Ix 940 

Benzyl alcohol ND Ix 130 ND Ix 190 ND Ix 300 ND Ix 220 

Benzyl butyl phthalate ND Ix 120 ND Ix 180 ND Ix 290 ND Ix 210 
bis(2-Chloroethojty)7ncthane ND Ix 120 ND Ix 170 ND Ix 270 ND Ix 200 
bis(2-Chloroethyl) ether ND Ix 200 ND Ix 300 ND Ix 470 ND - Ix 340 

3isr2-Ethvlhe)tvh ohthalale ND Ix 190 ND Ix 280 ND Ix 430 ND Ix 320 
analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

CRA1GHILL CHANNEL 

Analyte 
ue/ta 

CR1 SED CR2SED CR2FD SED CR3 SED                    1 
Result Dual.       Dil Limit Result Result Dual.       Dil. Result dual        Dil Limit 

Carbazole ND Ix 71 ND Ix 100 ND Ix 160 ND Ix 120 
Cyclohexanone ND Ix 290 ND Ix 420 ND Ix 660 ND Ix 480 
Dibenzofuran hfD Ix 64 ND Ix 94 ND Ix 150 ND Ix 110 
Diethyl phthalate ND Ix 70 ND Ix 100 ND Ix 160 ND Ix 120 
Dimethyl phthalate ND Ix 59 ND Ix 87 ND Ix 140 ND Ix 100 
Di-n-butyl phthalate 780 Ix 71 1100 Ix 100 ND Ix 160 ND Ix 120 
Di-n-octyl phthalate ND Ix 49 ND Ix 72 ND Ix 110 ND Ix 83 
Hexachlorobenzene ND Ix 87 ND Ix 130 ND Ix 200 ND Ix 150 
Hexachlorobutadiene ND Ix 220 ND Ix 320 ND Ix 500 ND Ix 370 
HexachlorocyclopenUdiene ND Ix 110 ND Ix 160 ND Ix 250 ND Ix 180 
Hexachloroethane ND Ix 260 ND Ix 380 ND Ix 600 ND Ix 440 
Isophorone ND Ix 110 ND Ix 160 ND Ix 250 ND Ix 190 
Nitrobenzene ND Ix 170 ND Ix 260 ND Ix 400 ND Ix 290 
N-Nitrosodimethylamine ND Ix 230 ND Ix 340 ND Ix 530 ND Ix 390 
N-Nitrosodi-n-propylamine ND Ix 110 ND Ix 170 ND Ix 260 ND Ix 190 
N-Nitrosodiphenylamine ND Ix 88 ND Ix 130 ND Ix 200 ND Ix 150 
Pentachlorophenol ND Ix 100 ND Ix 150 ND Ix 230 ND Ix 170 
Phenol ND Ix 130 ND Ix 190 ND Ix 300 ND Ix 220 
Pvridine ND Ix 170 ND Ix 250 ND Ix 390 ND Ix 290 



Table 4-5. Continued 

CRAIGHILL ANGLE 

Analyte 
ue/ke 

CRA1 SED CRA2 SED                   1 
Result dual.       Dil. Result 

1,2-Dichlorobenzene ND Ix 580 ND Ix 700 
1,2-Diphenylhydrazine ND Ix 110 ND Ix 130 
1,2,4-Trichlorobenzene ND Ix 420 ND Ix 520 
1,3-Dichlorobcnzcnc ND Ix 580 ND Ix 700 
1,4-Dichlorobenzene ND Ix 550 ND Ix 670 
2-Chloronaphthalene ND Ix 180 ND Ix 220 
2-Chlorophenol ND Ix 360 ND Ix 440 
2-Methyl-4.6-dinilfophenol ND Ix 190 ND Ix 230 
2-Mcthylphenol ND Ix 250 ND Ix 310 
2-Nitroaniline ND Ix 180 ND Ix 210 
2-Nitrophenol ND Ix 330 ND Ix 410 
2,2'-oxybis( 1 -Chloropropane) ND"' Ix 360 ND Ix 440 
2,4-Dichlorophenol ND Ix 180 ND Ix 230 
2,4-Dimethylphenol ND Ix 480 ND Ix 590 
2,4-Dinitrophenol ND Ix 330 ND Ix 410 
2,4-Dinitrotolucne ND Ix 160 ND Ix 190 
2,4,5-Trichlorophenol ND Ix 97 ND Ix 120 
2,4,6-Trichlorophenol ND Ix 180 ND Ix 220 
2,6-Dinitrotoluene ND Ix 210 ND Ix 260 
3-Nitroaniline ND Ix 650 ND Ix 790 
S+^Methylphcnol 720 Ix 240 460 Ix 300 
3,3'-Dichlorobenzidine ND Ix 880 ND Ix 1100 
4-Bromophenyl phenyl ether ND Ix 94 ND Ix 110 
4-Chloro-3-methylphenol ND Ix 150 ND Ix 180 
4-Chloroaniline ND Ix 810 ND Ix 990 
4-Chlorophenyl phenyl ether ND Ix 200 ND Ix 240 
4-Nitroaniline ND Ix 260 ND Ix 320 
4-Nitrophenol ND Ix 190 ND Ix 230 
Benzidine ND Ix 850 ND Ix 1000 
Benzoic acid ND Ix 1200 ND Ix 1400 
Benzyl alcohol ND Ix 270 ND Ix 330 
Benzyl butyl phthalate ND Ix 260 ND Ix 320 
bis(2-Chloroethoxy)methane ND Ix 250 ND Ix 300 
bi5(2-Chloroethyl) ether ND Ix 420 ND Ix 520 
lbi^2-Ethvlhexvn ohthalate ND Ix 390 ND Ix 480 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

CRAIGHILL ANGLE 

Analylc 

Carbazolc 
Cyclohexanonc 
jDibcnzofuran 
Diclhyl phlhalatc 
Dimethyl phthalate 
[Di-n-butyl phthalate 
Di-n-octyl phthalate 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Isophorone 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenol 
Pyridine       

tWtg 
CRA1 SEP 

Result 
ND 
ND 
ND 
ND 
ND 
210 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Oual. Dil. 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Limit 
150 
600 
130 
150 
120 
150 
100 
180 
450 
220 
550 
230 
360 
480 
240 
180 
210 
280 
360 

CRA2 SEP 
Result     Oual Dil. 

ND 
ND 
ND 
ND 
ND 

1500 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

^mit 
180 

730 
160 
180 
150 
180 
130 
220 
560 
270 
670 
280 
440 
590 
290 
230 
260 
340 
440 



Table 4-5. Continued 

CRAIGHILL UPPER RANGE 

Analytc 
ue/ke 

CRU1SED CRU2 SED CRU3 SED                   I 
Result Oual.       Dil Limit Result Oual.       Dil. Limit Result Oual.       Dil Limit 

1,2-Dichloroben2ene ND Ix 680 ND Ix 300 ND Ix 440 
1,2-Diphenylhydrazine ND Ix 130 ND Ix 57 ND Ix 84 
1,2,4-Trichlorobenzene ND Ix 500 ND Ix 220 ND Ix 330 
1,3-Dichlorobenzcne ND Ix 680 ND Ix 300 ND Ix 440 
1,4-Dichlorobenzene ND Ix 640 ND Ix 290 ND Ix 420 
2-Chloronaphthalene ND Ix 210 ND Ix 94 ND Ix 140 
2-Chlorophenol ND Ix 430 ND Ix 190 ND Ix 280 
2-Melhyl-4,6-dinitrophenol ND Ix 220 ND Ix 98 ND Ix 140 
2-Methylphenol ND Ix 300 ND Ix 130 ND Ix 200 
2-Nitioaniline ND Ix 210 ND Ix 92 ND Ix 130 
2-Nitiophenol ND Ix 390 ND Ix 170 ND Ix 260 
2,2'-oxybis( 1 -Chloropropane) ND Ix 430 ND Ix 190 ND Ix 280 
2.4-Dichlorophenol ND Ix 220 ND Ix 97 ND Ix 140 
2,4-Dimcthylphenol ND Ix 570 ND Ix 250 ND Ix 370 
2,4-Dinitrophcnol ND Ix 390 ND Ix 170 ND Ix 260 
2,4-Dinilrotolucnc ND Ix 190 ND Ix 83 ND Ix 120 
2,4,5-Trichlorophenol ND Ix 110 ND Ix 51 ND Ix 74 
2,4,6-Trichlorophenol ND Ix 210 ND Ix 95 ND Ix 140 
2,6-Dinilrotoluene ND Ix 250 ND Ix 110 ND Ix 160 
3-Nitroaniline ND Ix 760 ND Ix 340 ND Ix 500 
3+4-Methylphenol 350 Ix 290 110 J           Ix 130 ND Ix 190 
3,3'-Dichlorob«nzidine ND Ix 1000 ND Ix 460 ND Ix 670 
4-Bromophenyl phenyl ether ND Ix 110 ND Ix 49 ND Ix 72 
4-Chloro-3-melhylphenol ND Ix 170 ND Ix 76 ND Ix 110 
4-ChloroaniIine ND Ix 950 ND Ix 420 ND Ix 620 
4-Chlorophenyl phenyl ether ND Ix 230 ND Ix 100 ND Ix 150 
4-Nitroaniline ND Ix 310 ND Ix 140 ND Ix 200 
4-Nitrophenol ND Ix 220 ND Ix 98 ND Ix 140 
Benzidine ND Ix 1000 ND Ix 440 ND Ix 650 
Benzoic acid ND Ix 1400 ND Ix 610 ND Ix 890 
Benzyl alcohol ND Ix 320 ND Ix 140 ND Ix 210 
Benzyl butyl phthalate ND Ix 310 ND Ix 140 350 Ix 200 
bis(2-Chloroethoxy)methane ND Ix 290 ND Ix 130 ND Ix 190 
bis(2-Chloroethyl) ether ND Ix 500 ND Ix 220 ND Ix 330 
hisf2-EthvlhexvhDhthalate ND Ix 460 ND Ix 210 180 J            Ix 300 

analyte list continued on following page 

ND=Not detected J=Estimated 



Table 4-5. Continued 

CRAIGH1LL UPPER RANGE 

Analyte 
UR/kE 

CRU1SED CRU2 SED CRU3 SED                   | 
Result Oual        Dil. Result Oual        Dil Limit Result Oual.       Dil. Limit 

Carbazole ND Ix 180 ND Ix 78 ND Ix no 
Cyclohexanone ND Ix 710 ND Ix 310 ND Ix 460 

Dibcnzofuran ND Ix 160 ND Ix 70 ND Ix 100 

Dielhyl phthalate ND Ix 170 ND Ix 76 ND Ix no 
Dimethyl phlhalate ND Ix 150 ND Ix 65 ND Ix 95 

Di-n-butyl phthalate ND Ix 180 ND Ix 78 ND Ix 110 

Di-n-octyl phthalate ND Ix 120 ND Ix 54 ND Ix 79 

Hexachlorobenzene ND Ix 210 ND Ix 95 ND Ix 140 

Hexachlorobutadiene ND Ix 540 ND Ix 240 ND Ix 350 

Hexachlorocyclopentadiene ND Ix 260 ND Ix 120 ND Ix 170 

Hexachloroelhane ND Ix 640 ND Ix 290 ND Ix 420 

Isophorone ND Ix 270 ND Ix 120 ND Ix 180 
Nitrobenzene ND Ix 430 ND Ix 190 ND Ix 280 
N-Nitrosodimcthylamine ND Ix 570 ND Ix 250 ND Ix 370 
N-Nitrosodi-n-propylamine ND Ix 280 ND Ix 130 ND Ix 180 

N-Nitrosodiphenylamine ND Ix 220 ND Ix 97 ND Ix 140 

Pentachlorophenol ND Ix 250 ND Ix 110 ND Ix 160 

Phenol ND Ix 320 ND Ix 140 ND Ix 210 

Pvridine ND Ix 420 ND Ix 190 ND Ix 270 



Table 4-5. Continued 

CUTOFFANGLE 

Analyte 
ue/ke 

CUT1 SED CUT2 SED CUT3 SED                   || 
Result Oual.       Dil. dual        Dil. Limit Result Oual.       Dil. 

1.2-Dichlorobenzenc ND Ix 630 ND Ix 760 ND Ix 590 
1,2-Diphenylhydrazinc ND Ix 120 ND Ix 140 ND Ix no 
1,2,4-Trichlorobenzcne ND Ix 470 ND Ix 560 ND Ix 440 
1,3-Dichlorobcnzene ND Ix 630 ND Ix 760 ND Ix 590 
1,4-Dichlorobenzene ND Ix 600 ND Ix 720 ND Ix 560 
2-Chloronaphlhalene ND Ix 200 ND Ix 240 ND Ix 180 
2-Chlorophenol ND Ix 400 ND Ix 480 ND Ix 380 
2-Mclhyl-4>6-dinitrophenol ND Ix 210 ND Ix 250 ND Ix 190 
2-Methylphenol ND Ix 280 ND Ix 340 ND Ix 260 
2-Nitroaniline ND Ix 190 ND Ix 230 ND Ix 180 
2-Nilrophenol ND Ix 370 ND Ix 440 ND Ix 340 
2,2'-oxybis(l-Chloropropane) ND Ix 400 ND Ix 480 ND Ix 380 
2,4-Dichlorophcnol ND Ix 200 ND Ix 240 ND Ix 190 
2,4-Dimethylphenol ND Ix 530 ND Ix 640 ND Ix 500 
2,4-DiniUophcnol ND Ix 370 ND Ix 440 ND Ix 340 
2,4-Diniliotoluene ND Ix 170 ND Ix 210 ND Ix 160 
2.4,5-Trichlorophenol ND Ix no ND Ix 130 ND Ix 100 
2,4,6-Trichlorophcnol ND Ix 200 ND Ix 240 ND Ix 190 
2,6-Dinilrotolucnc ND Ix 230 ND Ix 280 ND Ix 220 
3-Nitroanilinc ND Ix 710 ND Ix 850 ND Ix 670 
3+4-Methylphenol 360 Ix 270 430 Ix 320 370 Ix 250 
3,3'-Dichlorobenzidine ND Ix 970 ND Ix 1200 ND Ix 910 
4-Bromophenyl phenyl ether ND Ix 100 ND Ix 120 ND Ix 97 
4-Chloro-3 -methylphenol ND Ix 160 ND Ix 190 ND Ix 150 
4-Chloroaniline ND Ix 890 ND Ix 1100 ND Ix 830 
4-Ch!orophenyl phenyl ether ND Ix 220 ND Ix 260 ND Ix 200 
4-Nitroaniline ND Ix 290 ND Ix 340 ND Ix 270 
4-NiUophenol ND Ix 210 ND Ix 250 ND Ix 190 
Benzjdine ND Ix 930 ND Ix 1100 ND Ix 880 
Benzoic acid ND Ix 1300 ND Ix 1500 ND Ix 1200 

Benzyl alcohol ND Ix 300 ND Ix 360 ND Ix 280 
Benzyl butyl phthalate ND Ix 290 ND Ix 340 ND Ix 270 
bis(2-Chloroethoxy)methane ND Ix 270 ND Ix 320 ND Ix 250 

bis(2-Chloroethyl) ether ND Ix 470 ND Ix 560 ND Ix 440 
birf2.EthvlhexvnDhthalate ND Ix 430 ND Ix 520 ND Ix 410 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

CUTOFF ANCLE 

Analytc 
ue/ka 

CUT1 SED CUT2 SED CUT3 SED                   I 
Result Oual.       Dil L'mit Oual.       Dil. Oual        Dil. Limit 

Ca/bazole ND Ix 160 ND Ix 200 ND Ix 150 
Cyclohexanone ND Ix 660 ND Ix 790 ND Ix 620 
Dibenzofuran ND Ix 150 ND Ix 180 ND Ix 140 
Dicthyl phthalate ND Ix 160 ND Ix 190 ND Ix 150 
Dimethyl phthalate ND Ix 140 ND Ix 160 ND Ix 130 
Di-n-butyl phthalate 370 Ix 160 270 Ix 200 ND Ix 150 
Di-n-octyl phthalate ND Ix 110 ND Ix 140 ND Ix 110 
Hexachlorobenzene ND Ix 200 ND Ix 240 ND Ix 190 
Hexachlorobutadiene ND Ix 500 ND Ix 600 ND Ix 470 
Hexachlorocyclopentadiene ND Ix 250 ND Ix 300 ND Ix 230 
Hexachloroethane ND Ix 600 ND Ix 720 ND Ix 560 
Isophorone ND Ix 250 ND Ix 300 ND Ix 240 
Nitrobenzene ND Ix 400 ND Ix 480 ND Ix 380 
N-Nitrosodimethylamine ND Ix 530 ND Ix 640 ND Ix 500 
N-Nitiosodi-n-propylamine ND Ix 260 ND Ix 320 ND Ix 250 
N-Nilrosodiphenylamine ND Ix 200 ND Ix 240 ND Ix 190 
Pentachlorophenol ND Ix 230 ND Ix 280 ND Ix 220 
Phenol ND Ix 300 ND Ix 360 ND Ix 280 
Pvridine ND... Ix 390 ND Ix 470 ND Ix 370 



Table 4-5. Continued 

TOLCHESTER CHANNEL-VAN VEEN 

Analytc 

1,2-Dichlorobenzene 
1,2-Diphenylliyclrazine 
' .2,4-Trichlorobcnzene 
1,3-Dichlorobenzene 
1,4-Dichlorobcnzene 
2-Chloronaphthalenc 
2-Chlorophenol 
2-Methyl-4,6-dmitiophenol 
2-Methylphenol 
2-Nitroaniline 
2-NiUophcnol 
2,2'-oxybis( 1 -Chloropropane) 
2,4-Dichlorophenol 
2,4-Dimelhylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotolucnc 
2,4,5-Trichlorophcnol 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3+4-Methylphenol 
3,3'-DichIorobcnzidinc 
4-Bromophenyl phenyl ether 
4-Chloro-3-inethylphenol 
4-ChloroaniIine 
4-Chlorophenyl phenyl ether 
4-Nitroaniline 
4-Nitrophenol 
Benzidine 
Benzoic acid 
Benzyl alcohol 
Benzyl butyl phthalate 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl) ether 

|lbisr2-Ethvlhexvn phthalate 

"Rfrg 

analyte list continued on following page 

ND=Not detected J=Estimated 



Table 4-5. Continued 

TOLCHESTER CHANNEUVAN VEEN 

Analyte 
uB/ka 

TLC1SED TLC2 SED TLC2FD SED TLC3 SED                   1 
Result Limit Result Oual.       Dil Result Oual.       Dil. Oual.        Dil. Limit 

Caibazolc ND Ix 94 ND Ix 100 ND Ix no ND Ix 140 
Cydohcxanonc ND Ix 380 ND Ix 410 ND Ix 440 ND Ix 580 
Dibenzofuran ND Ix 85 ND Ix 92 ND Ix 98 ND Ix 130 
Diethyl phthalate ND Ix 92 ND Ix 100 ND Ix no ND Ix 140 
Dimethyl phthalate ND Ix 79 ND Ix 85 ND Ix 91 ND Ix 120 
Di-n-butyl phthalate ND Ix 94 ND Ix 100 ND Ix 110 ND Ix 140 
Di-n-octyl phthalate ND Ix 65 ND Ix 71 ND Ix 76 ND Ix 100 
Hexachlorobenzene ND Ix 120 ND Ix 120 ND Ix 130 ND Ix 180 
HexachlorobuUdiene ND Ix 290 ND Ix 310 ND Ix 330 ND Ix 440 
HexachlorocyclopenUdiene ND Ix 140 ND Ix 150 ND Ix 160 ND Ix 220 
Hexachloroethane ND Ix 350 ND Ix 380 ND Ix 400 ND Ix 530 
Isophorone ND Ix 150 ND Ix 160 ND Ix 170 ND Ix 220 
Nitrobenzene ND Ix 230 ND Ix 250 ND Ix 270 ND Ix 350 
N-Nitrosodimethylamine ND Ix 310 ND Ix 330 ND Ix 360 ND Ix 470 
N-Nitrosodi-n-propylamine ND Ix 150 ND Ix 160 ND Ix    • 180 ND Ix 230 
N-Nitrosodiphenylamine ND Ix 120 ND Ix 130 ND Ix 140 ND Ix 180 
Pentachlorophenol ND Ix 130 ND Ix 140 ND Ix 150 ND Ix 200 

Phenol ND Ix 180 ND Ix 190 ND Ix 200 ND Ix 270 
Pvridine ND Ix 230 ND Ix 250 ND Ix 260 ND Ix 350 



Table 4-5. Continued 

TOLCHESTER CHANNEUGRAVITV CORE 

Analyte 
ue/ke 

TLV1 SED TLV2 SED TLV3 SED TLV4 SED TLV5 SED                   li 
Result Oual        Dil. Limit Result 9ual.       Dil _Liinit_ Result Oual.       Dil. Limit Result Qual        Dil Result _2H,.     Dil 

1,2-Dichlorobenzene ND Ix 390 ND Ix 370 ND Ix 380 ND Ix 420 ND Ix 410 
1,2-Diphenylhydrazine ND Ix 73 ND Ix 69 ND Ix 72 ND Ix 80 ND Ix 78 
1 ^ATrichlorobenzene ND Ix 290 ND Ix 270 ND Ix 280 ND Ix 310 ND Ix 300 

1,3-Dichlorobenzene ND Ix 390 ND Ix 370 ND Ix 380 ND Ix 420 ND Ix 410 
1,4-Dichlorobenzene ND Ix 370 ND Ix 350 ND Ix 360 ND Ix 400 ND Ix 390 
2-Chloronaphlhalene ND Ix 120 ND Ix 110 ND Ix 120 ND Ix 130 ND Ix 130 

2-Chlorophenol ND Ix 240 ND Ix 230 ND Ix 240 ND Ix 270 ND Ix 260 
2-Methyl-4,6-<Jinitrophenol ND Ix 130 ND Ix 120 ND Ix 120 ND Ix 140 ND Ix 130 

2-Melhylphenol ND Ix 170 ND Ix 160 ND Ix 170 ND Ix 190 ND Ix 180 

2-Nitroaniline ND Ix 120 ND Ix 110 ND Ix 120 ND Ix 130 ND Ix 130 

2-Nitrophenol ND Ix 220 ND Ix 210 ND Ix 220 ND Ix 240 ND Ix 240 
2,2'-oxybis(l-Chloropropane) ND Ix 240 ND Ix 230 ND Ix 240 ND Ix 270 ND Ix 260 

2,4-Dichlorophenol ND Ix 120 ND Ix 120 ND Ix 120 ND Ix 140 ND Ix 130 

2,4-Dimethylphenol ND Ix 330 ND Ix 310 ND Ix 320 ND Ix 360 ND Ix 350 

2.4-Dinitiophenol ND Ix 220 ND Ix 210 ND Ix 220 ND Ix 240 ND Ix 240 

2,4-Dinitrotoluene ND Ix 110 ND Ix 100 ND Ix 100 ND Ix 120 ND Ix 110 

2,4,5-Trichlorophenol ND Ix 65 ND Ix 62 ND Ix 64 ND Ix 71 ND Ix 70 

2,4,6-Trichlorophenol ND Ix 120 ND Ix 120 ND Ix 120 ND Ix 130 ND Ix 130 

2,6-Dinitrotoluene ND Ix 140 ND Ix 130 ND Ix 140 ND Ix 160 ND Ix 150 

3-Nitroanilme ND Ix 430 ND Ix 410 ND Ix 430 ND Ix 470 ND Ix 460 

3+4-Methylphenol 680 Ix 160 460 Ix 150 500 Ix 160 430 Ix 180 590 Ix 170 

3,3'-Dichlorobenzidine ND Ix 590 ND Ix 560 ND Ix 580 ND Ix 640 ND Ix 630 

4-Broinophenyl phenyl ether ND Ix 63 ND Ix 60 ND Ix 62 ND Ix 69 ND Ix 67 

4-Chloro-3-methylphenol ND Ix 98 ND Ix 92 ND Ix 96 ND Ix 110 ND Ix 100 

4-Chloroaniline ND Ix 540 ND Ix 510 ND Ix 530 ND Ix 590 ND Ix 580 

4-Chlorophaiyl phenyl ether ND Ix 130 ND Ix 120 ND Ix 130 ND Ix 140 ND Ix 140 

4-Nitroaniline ND Ix 180 ND Ix 170 ND Ix 170 ND Ix 190 ND Ix 190 

4-Nitrophenol ND Ix 130 ND Ix 120 ND Ix 120 ND Ix 140 ND Ix 130 

Benzidine ND Ix 570 ND Ix 540 ND Ix 560 ND Ix 620 ND Ix 610 

Benzoic acid ND Ix 780 ND Ix 740 ND Ix 770 ND Ix 850 ND Ix 830 

Benzyl alcohol ND Ix 180 ND Ix 170 ND Ix 180 ND Ix 200 ND Ix 200 

Benzyl butyl phthalate ND Ix 180 ND Ix 170 ND Ix 170 ND Ix 190 ND Ix 190 

bis(2-Chloroethoxy>nethane ND Ix 170 ND Ix 160 ND Ix 160 ND Ix 180 ND Ix 180 

bi5(2-Chloroethyl) ether ND Ix 290 ND Ix 270 ND Ix 280 ND Ix 310 ND Ix 300 

bisf2-Ethvlhexvn nhthalate ND Ix 270 ND Ix 250 ND Ix 260 ND Ix 290 ND Ix 280 
analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

TOLCHESTER CHANNEL-GRAVITY CORE 

Analyte 
ua/ka 

TLV1SED TLV2 SED TLV3 SED TLV4 SED TLV5 SED                    1 
Result Ouil.       Dil. Limit Result Oual.       Dil. Result Oual.       Dil. Limit Result Oual.       Dil _Limit_ Result Oual.        Dil 

Carbazole ND Ix 100 ND Ix 94 ND Ix 98 ND Ix 110 ND Ix no 
Cyclohexanone ND Ix 400 ND Ix 380 ND Ix 400 ND Ix 440 ND Ix 430 
Dibcnzofuran ND Ix 90 ND Ix 85 ND Ix 88 ND Ix 98 ND Ix 96 
Diethyl phthalate ND Ix 98 ND Ix 92 ND Ix 96 ND Ix 110 ND Ix 100 
Dimethyl phthalate ND Ix 84 ND Ix 79 ND Ix 82 ND Ix 91 ND Ix 89 
Di-n-butyl phthalate ND Ix 100 ND Ix 94 ND Ix 98 770 Ix no ND Ix 110 
Di-n-octyl phthalate ND Ix 69 ND Ix 65 ND Ix 68 ND Ix 76 ND Ix 74 
Hexachlorobenzene ND Ix 120 ND Ix 120 ND Ix 120 ND Ix 130 ND Ix 130 
HexachlorobuUdiene ND Ix 310 ND Ix 290 ND Ix 300 ND Ix 330 ND Ix 330 
Hexachlorocydopentadiene ND Ix 150 ND Ix 140 ND Ix 150 ND Ix 160 ND Ix 160 
Hexachloroethane ND Ix 370 ND Ix 350 ND Ix 360 ND Ix 400 ND Ix 390 
Isophorone ND Ix 160 ND Ix 150 ND Ix 150 ND Ix 170 ND Ix 170 
Nitrobenzene ND Ix 240 ND Ix 230 ND Ix 240 ND Ix 270 ND Ix 260 
N-Nitrosodimethylantine ND Ix 330 ND Ix 310 ND Ix 320 ND Ix 360 ND Ix 350 
N-Nitrosodi-n-propylamine ND Ix 160 ND Ix 150 ND Ix 160 ND Ix 180 ND Ix 170 
N-Nitrosodiphenylamine ND Ix 120 ND Ix 120 ND Ix 120 ND Ix 140 ND Ix 130 
Pentachlorophenol ND Ix 140 ND Ix 130 ND Ix 140 ND Ix 150 ND Ix 150 
Phenol ND Ix 190 ND Ix 180 ND Ix 180 ND Ix 200 ND Ix 200 
Pvridine ND Ix 240 ND Ix 230 ND Ix 240 ND Ix 260 ND Ix 260 



Table 4-5. Continued 

BREWERTON EASTERN EXTENSION-VAN VEEN 

Analyte 
ue/ks 

BE1 SED BE2 SED BE3 SED BE4 SED                    1 
Result . <M        Dil Result .fiual.       Dil. Result Qual        Dil. Qual        Dil 

1,2-Dichlorobenzene ND Ix 790 ND Ix 580 ND Ix 560 ND Ix 680 
1,2-Diphenylhydrazine ND Ix 150 ND Ix 110 ND Ix no ND Ix 130 
1,2,4-Trichloroben2cnc ND Ix 580 ND Ix 420 ND Ix 410 ND Ix 500 
1,3-Dichlorobcnzcnc ND Ix 790 ND Ix 580 ND Ix 560 ND Ix 680 
1,4-Dichlorobenzene ND Ix 750 ND Ix 550 ND Ix 530 ND Ix 640 
2-Chloronaphthalcnc ND Ix 250 ND Ix 180 ND Ix 170 ND Ix 210 
2-Chlorophenol ND Ix 500 ND Ix 360 ND Ix 350 ND Ix 430 
2-Methyl-4,6-dinitrophenol ND Ix 260 ND Ix 190 ND Ix 180 ND Ix 220 
2-Methylphenol ND Ix 350 ND Ix 250 ND Ix 250 ND Ix 300 
2-Nilroaniline ND Ix 240 ND Ix 180 ND Ix 170 ND Ix 210 
2-Nitrophenol ND Ix 460 ND Ix 330 ND Ix 320 ND Ix 390 
2,2'-oxybis( 1 -Chloropropane) ND Ix 500 ND Ix 360 ND Ix 350 ND Ix 430 
2,4-Dichlorophcnol ND Ix 250 ND Ix 180 ND Ix 180 ND Ix 220 
2,4-Dimethylphenol ND Ix 670 ND Ix 480 ND Ix 470 ND Ix 570 
2,4-Dinitrophcnol ND Ix 460 ND Ix 330 ND Ix 320 ND Ix 390 
2,4-Dinitrotolucnc ND Ix 220 ND Ix 160 ND Ix 150 ND Ix 190 
2,4,5-Trichlorophcnol ND Ix 130 ND Ix 97 ND Ix 94 ND Ix 110 
2,4,6-Trichlorophenol ND Ix 250 ND Ix 180 ND Ix 180 ND Ix 210 
2,6-Dinitrotoluene ND Ix 290 ND Ix 210 ND Ix 210 ND Ix 250 
3-Nitroaniline ND Ix 890 ND Ix 650 ND Ix 630 ND Ix 760 
3+4-Methylphenol ND Ix 330 ND Ix 240 ND Ix 240 ND Ix 290 
3,3'-Dichlorobenzidine ND Ix 1200 ND Ix 880 ND Ix 850 ND Ix 1000 
4-Bromophcnyl phenyl ether ND Ix 130 ND Ix 94 ND Ix 91 ND Ix 110 
4-ChIoro-3-methylphenol ND Ix 200 ND Ix 150 ND Ix 140 ND Ix 170 
4-Chloroaniline ND Ix 1100 ND Ix 810 ND Ix 780 ND Ix 950 
4-Chlorophenyl phenyl ether ND Ix 270 ND Ix 200 ND Ix 190 ND Ix 230 
4-Nitroaniline ND Ix 360 ND Ix 260 ND Ix 250 ND Ix 310 
4-Nitrophenol ND Ix 260 ND Ix 190 ND Ix 180 ND Ix 220 
Benzidine ND Ix 1200 ND Ix 850 ND Ix 820 ND Ix 1000 
Benzole acid ND Ix 1600 ND Ix 1200 ND Ix 1100 ND Ix 1400 
Benzyl alcohol ND Ix 380 ND Ix 270 ND Ix 260 ND Ix 320 
Benzyl butyl phthalate ND Ix 360 ND Ix 260 ND Ix 250 ND Ix 310 
bis(2-Chloroethoxy)methane ND Ix 340 ND Ix 250 ND Ix 240 ND Ix 290 
bis(2-Chloroethyl) ether ND Ix 580 ND Ix 420 ND Ix 410 ND Ix 500 
bisf2-EthvlhexvnDhthalate ND Ix 540 ND Ix 390 ND Ix 380 ND Ix 460 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

BREWERTON EASTERN EXTENSION-VAN VEEN 

Analyte 
us/ke 

BE1 SED BE2 SED BE3 SED BE4 SED                    I 
Result Oual.       Dil. Limit Result -2£L •_ Result Qual.       Dil. Limit Result Oual.        Dil 

^arbazole ND Ix 200 ND Ix 150 ND Ix 140 ND Ix 180 

Cydohexanone ND Ix 820 ND Ix 600 ND Ix 580 ND Ix 710 

Dibenzofuran ND Ix 180 ND Ix 130 ND Ix 130 ND Ix 160 

Dielhyl phlhalate ND Ix 200 ND Ix 150 ND Ix 140 ND Ix 170 
Dimethyl phlhalate ND Ix 170 ND Ix 120 ND Ix 120 ND Ix 150 

Di-n-butyl phthalate ND Ix 200 ND Ix 150 ND Ix 140 ND Ix 180 

Di-n-octyl phthalate ND Ix 140 ND Ix 100 ND Ix 100 ND Ix 120 

Hexachlorobenzene ND Ix 250 ND Ix 180 ND Ix 180 ND Ix 210 
Hexachlorobutadiene ND Ix 620 ND Ix 450 ND Ix 440 ND Ix 540 
Hexachlorocyclopentadiene ND Ix 310 ND Ix 220 ND Ix 220 ND Ix 260 

Hexachloroethane ND Ix 750 ND Ix 550 ND Ix 530 ND Ix 640 

Isophorone ND Ix 320 ND Ix 230 ND Ix 220 ND Ix 270 

Nitrobenzene ND Ix 500 ND Ix 360 ND Ix 350 ND Ix 430 
N-Nitrosodimethylamine ND Ix 670 ND Ix 480 ND Ix 470 ND Ix 570 
N-Nitrosodi-n-propylamine ND Ix 330 ND Ix 240 ND Ix 240 ND Ix 280 

N-Nitrosodiphenylamine ND Ix 250 ND Ix 180 ND Ix 180 ND Ix 220 

Pentachlorophenol ND Ix 290 ND Ix 210 ND Ix 200 ND Ix 250 

Phenol ND Ix 380 ND Ix 280 ND Ix 270 ND Ix 320 

Pvridine ND Ix 490 ND Ix 360 ND Ix 350 ND Ix 420 



Table 4-5. Continued 

BREWERTON EASTERN EXTENSION-GRAVITY CORE 

Analyte 
ue/kK 

BEVISED BEV2 SED BEV3 SED BEV4 SED BEV5 SED BEV6 SED                   1 
Result Dual.       Dil Result Oual.       Dil. Oual        Dil Limit Oual.       Dil. Limit Result Oual        Dil Limit Result Oual.        Dil. Limit 

1,2-Dichlorobenzene ND Ix 450 ND Ix 430 ND Ix 450 ND Ix 420 ND Ix 490 ND Ix 480 
1,2-Diphcnylhydrazinc ND Ix 86 ND Ix 82 ND Ix 86 ND Ix 80 ND Ix 92 ND Ix 90 
1,2,4-Trichlorobcnzenc ND Ix 330 ND Ix 320 ND Ix 330 ND Ix 310 ND Ix 360 ND Ix 350 
l,3-Dichloroben2ene ND Ix 450 ND Ix 430 ND Ix 450 ND Ix 420 ND Ix 490 ND Ix 480 
1,4-Dichlorobcnzcnc ND Ix 430 ND Ix 410 ND Ix 430 ND Ix 400 ND Ix 460 ND Ix 450 
2-Chloronaphthalcne ND Ix 140 ND Ix 130 ND Ix 140 ND Ix 130 ND Ix 150 ND Ix 150 
2-Chlorophcnol ND Ix 290 ND Ix 270 ND Ix 290 ND Ix 270 ND Ix 310 ND Ix 300 
2-Methyl-4,6.dinilrophenol ND Ix 150 ND Ix 140 ND Ix 150 ND Ix 140 ND Ix 160 ND Ix 160 
2-Melhylphenol ND Ix 200 ND Ix 190 ND Ix 200 ND Ix 190 ND Ix 220 ND Ix 210 
2-Nitroaniline ND Ix 140 ND Ix 130 ND Ix 140 ND Ix 130 ND Ix 150 ND Ix 140 
2-Nilrophenol ND Ix 260 ND Ix 250 ND Ix 260 ND Ix 240 ND Ix 280 ND Ix 280 
2,2'-oxybis( 1 -Chloropropane) ND Ix 290 ND Ix 270 ND"' Ix 290 ND Ix 270 ND Ix 310 ND Ix 300 
2,4-Dichlorophenol ND Ix 150 ND Ix 140 ND Ix 150 ND Ix 140 ND Ix 160 ND Ix 150 
2,4-Dimethylphenol ND Ix 380 ND Ix 360 ND Ix 380 ND Ix 360 ND Ix 410 ND Ix 400 
2,4-Dinitrophenol ND Ix 260 ND Ix 250 ND Ix 260 ND Ix 240 ND Ix 280 ND Ix 280 
2,4-Dinitrotoluenc ND Ix 120 ND Ix 120 ND Ix 120 ND Ix 120 ND Ix 130 ND Ix 130 
2,4,5-Trichlorophcnol ND Ix 76 ND Ix 73 ND Ix 76 ND Ix 71 ND Ix 82 ND Ix 80 
2,4,6-Trichlorophcnol ND Ix 140 ND Ix 140 ND Ix 140 ND Ix 130 ND Ix 150 ND Ix 150 
2,6-Dinitiotolucne ND Ix 170 ND Ix 160 ND Ix 170 ND Ix 160 ND Ix 180 ND Ix 180 
3-Nitroaniline ND Ix 510 ND Ix 480 ND Ix 510 ND Ix 470 ND Ix 550 ND Ix 530 
3+4-Mcthylphenol ND Ix 190 ND Ix 180 660 Ix 190 ND Ix 180 ND Ix 210 ND Ix 200 
B.S'-Dichlorobcnzidine ND • Ix 690 ND Ix 660 ND Ix 690 ND Ix 640 ND Ix 740 ND Ix 720 
4-Bromophenyl phcnyl ether ND Ix 74 ND Ix 70 ND Ix 74 ND Ix 69 ND Ix 79 ND Ix 78 
4-Chloro-3-methylphenol ND Ix 110 ND Ix no ND Ix 110 ND Ix no ND Ix 120 ND Ix 120 
4-Chloroaniline ND Ix 630 ND Ix 600 ND Ix 630 ND Ix 590 ND Ix 680 ND Ix 660 
4-Chlorophenyl phcnyl ether ND Ix 150 ND Ix 150 ND Ix 150 ND Ix 140 ND Ix 170 ND Ix 160 
4-Nitroaniline ND Ix 200 ND Ix 200 ND Ix 200 ND Ix 190 ND Ix 220 ND Ix 220 
4-Nitrophenol ND Ix 150 ND Ix 140 ND Ix 150 ND Ix 140 ND Ix 160 ND Ix 160 
Benzidine ND Ix 670 ND Ix 640 ND Ix 670 ND Ix 620 ND Ix 720 ND Ix 700 
Benzoic acid ND Ix 910 ND Ix 870 ND Ix 910 ND Ix 850 ND Ix 980 ND Ix 960 
Benzyl alcohol ND Ix 210 ND Ix 200 ND Ix 210 ND Ix 200 ND Ix 230 ND Ix 220 
Benzyl butyl phthalate ND Ix 200 ND Ix 200 ND Ix 200 ND Ix 190 ND Ix 220 ND Ix 220 
bis(2-Chloroethoxy)methane ND Ix 190 ND Ix 180 ND Ix 190 ND Ix 180 ND Ix 210 ND Ix 200 
bis(2-Chloroethyl) ether ND Ix 330 ND Ix 320 ND Ix 330 ND Ix 310 ND Ix 360 ND Ix 350 
bi^-Ethvlhexvllohthalate JMD Ix 310 ND Ix 300 ND Ix 310 ND Ix 290 ND Ix 330 ND Ix 320 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

BREWERTON EASTERN EXTENSION-GRAVITY CORE 

Analyte 
ue/kc 

BEVISED BEV2 SED BEV3 SED BEV4 SED BEV5 SED BEV6 SED                   1 
Result Oual        Dil Result Limit Result Oual.        Dil Result Limit Result Oual        Dil Limit Result Oual        Dil Limit 1 

Carbazole ND Ix 120 ND Ix 110 ND Ix 120 ND Ix no ND Ix 130 ND Ix 120 
Cyclohexanone ND Ix 470 ND Ix 450 ND Ix 470 ND Ix +40 ND Ix 510 ND Ix 500 
Dibcnzofuran ND Ix 100 ND Ix 100 ND Ix 100 ND Ix 98 ND Ix 110 ND Ix no 
Dielhyl phthalate ND Ix 110 ND Ix 110 ND Ix 110 ND Ix 110 ND Ix 120 ND Ix 120 
Dimethyl phthalate ND Ix 98 ND Ix 93 ND Ix 98 ND Ix 91 ND Ix 110 ND Ix 100 
Di-n-butyl phthalate ND Ix 120 ND Ix 110 ND Ix 120 ND Ix 110 ND Ix 130 ND Ix 120 
Di-n-octyl phthalate ND Ix 81 ND Ix 77 ND Ix 81 ND Ix 76 ND Ix 87 ND Ix 85 
Hexachlorobenzene ND Ix 140 ND Ix 140 ND Ix 140 ND Ix 130 ND Ix 150 ND Ix 150 
Hexachlorobutadiene ND Ix 360 ND Ix 340 ND Ix 360 ND Ix 330 ND Ix 380 ND Ix 380 
Hexachlorocyclopentadiene ND Ix 180 ND Ix 170 ND Ix 180 ND Ix 160 ND Ix 190 ND Ix 180 
Hexachloroethane ND Ix 430 ND Ix 410 ND Ix 430 ND Ix 400 ND Ix 460 ND Ix 450 
Isophorone ND Ix 180 ND Ix 170 ND Ix 180 ND Ix 170 ND Ix 190 ND Ix 190 
Nitrobenzene ND Ix 290 ND Ix 270 ND Ix 290 ND Ix 270 ND Ix 310 ND Ix 300 
N-Nitrosodimethylamine ND Ix 380 ND Ix 360 ND Ix 380 ND Ix 360 ND Ix 410 ND Ix 400 
N-Nitrosodin-propylamine ND Ix 190 ND Ix 180 ND Ix 190 ND Ix 180 ND Ix 200 ND Ix 200 
N-Nitrosodiphenylamine ND Ix 150 ND Ix 140 ND Ix 150 ND Ix 140 ND Ix 160 ND Ix 150 
Pentachlorophenol ND Ix 160 ND Ix 160 ND Ix 160 ND Ix 150 ND Ix 180 ND Ix •   170 
Phenol ND Ix 220 ND Ix 210 ND Ix 220 ND Ix 200 ND Ix 230 ND Ix 230 
Pvridine ND Ix 280 ND Ix 270 ND Ix 280 ND Ix 260 ND Ix 300 ND Ix 300 



Table 4-5. Continued 

BREWERTON REACH 

Analyte 
ua/ke 

BR1 SED BR2SED BR3 SED BR4 SED 
Result Qual.       Dil. Limit Result Oual.       Dil. Limit Result Qual.       Dil. Limit Result Oual        Dil Limit 

1,2-Dichlorobenzene ND Ix 630 ND Ix 590 ND Ix 580 ND Ix 660 
1,2-Diphenylhydraane ND Ix 120 ND Ix 110 ND Ix 110 ND Ix 120 
1,2,4-Trichlorobenzene ND Ix 470 ND Ix 440 ND Ix 420 ND Ix 480 
1,3-Dichlorobenzene ND Ix 630 ND Ix 590 ND Ix 580 ND Ix 660 
1 f4-Dichlorobcnzcnc ND Ix 600 ND Ix 560 ND Ix 550 ND Ix 620 
2-Chloronaphthalene ND Ix 200 ND Ix 180 ND Ix 180 ND Ix 200 
2-Chlorophenol ND Ix 400 ND Ix 380 ND Ix 360 ND Ix 410 
2-MethyM,6-dinitrophcnol ND Ix 210 ND Ix 190 ND Ix 190 ND Ix 210 
2-Methylphenol ND Ix 280 ND Ix 260 ND Ix 250 ND Ix 290 
2-Nilroaniline ND Ix 190 ND Ix 180 ND Ix 180 ND Ix 200 
2-Nitrophenol ND Ix 370 ND Ix 340 ND Ix 330 ND Ix 380 
2,2'-oxybis( 1 -Chloropropane) ND Ix 400 ND Ix 380 ND Ix 360 ND Ix 410 
2,4-Dichlorophenol ND Ix 200 ND Ix 190 ND Ix 180 ND Ix 210 
2,4-Dimethylphenol ND Ix 530 ND Ix 500 ND Ix 480 ND Ix 550 
2,4-Dinitrophcnol ND Ix 370 ND Ix 340 ND Ix 330 ND Ix 380 
2,4-Dinitrotoluene ND Ix 170 ND Ix 160 ND Ix 160 ND Ix 180 
2,4,5-Trichlorophenol ND Ix 110 ND Ix 100 ND Ix 97 ND Ix 110 
2,4,6-Trichlorophenol ND Ix 200 ND Ix 190 ND Ix 180 ND Ix 210 
2,6-Dinitrotoluene ND Ix 230 ND Ix 220 ND Ix 210 ND Ix 240 
3-Nitroaniline ND Ix 710 ND Ix 670 ND Ix 650 ND Ix 730 
3+4-Methylphenol ND Ix 270 ND Ix 250 ND Ix 240 ND Ix 280 
3,3'-Dichlorobenzidine ND Ix 970 ND Ix 910 ND Ix 880 ND Ix 1000 
4-Bromophenyl phcnyl ether ND Ix 100 ND Ix 97 ND Ix 94 ND Ix no 
4-Chloro-3-methylphenol ND Ix 160 ND Ix 150 ND Ix 150 ND Ix 170 
4-CWoroaniline ND Ix 890 ND Ix 830 ND Ix 810 ND Ix 920 
4-Chlorophenyl phenyl ether ND Ix 220 ND Ix 200 ND Ix 200 ND Ix 220 
4-Nitroaniline ND Ix 290 ND Ix 270 ND Ix 260 ND Ix 300 
4-Nitrophenol ND Ix 210 ND Ix 190 ND Ix 190 ND Ix 210 
Benzidine ND Ix 930 ND Ix 880 ND Ix 850 ND Ix 970 
Benzoic acid ND Ix 1300 ND Ix 1200 ND Ix 1200 ND Ix 1300 
Benzyl alcohol ND Ix 300 ND Ix 280 ND Ix 270 ND Ix 310 
Benzyl butyl phthalate ND Ix 290 ND Ix 270 ND Ix 260 ND Ix 300 
bis(2-Chloroethoj(y)methane ND Ix 270 ND Ix 250 ND Ix 250 ND Ix 280 

l)is(2-Chloroethyl) ether ND Ix 470 ND Ix 440 ND Ix 420 ND Ix 480 
bisn-EthvlhexvllDhthalate ND Ix 430 NP Ix 410 ND Ix 390 ND. Ix 450 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued 

BREWERTON REACH 

Analyte 
ue/ke 

BR1 SED BR2SED BR3 SED BR4 SED                    1 
Result Qua!.       Dil. Limit Result Oual.       Dil. Limit Result Qual        Dil. Limit Result Oual.       Dil. Limit 

Carbazole ND Ix 160 ND Ix 150 ND Ix 150 ND Ix 170 
Cyclohcxanone ND Ix 660 ND Ix 620 ND Ix 600 ND Ix 680 
Dibenzofuran ND Ix 150 ND Ix 140 ND Ix 130 ND Ix 150 
Diethyl phthalate ND Ix 160 ND Ix 150 ND Ix 150 ND Ix 170 
Dimethyl phthalate ND Ix 140 ND Ix 130 ND Ix 120 ND Ix 140 
Di-n-butyl phthalate ND Ix 160 ND Ix 150 ND Ix 150 ND Ix 170 
Di-n-octyl phthalate ND Ix 110 ND Ix 110 ND Ix 100 ND Ix 120 
Hexachlorobenzene ND Ix 200 ND Ix 190 ND Ix 180 ND Ix 210 
Hexachlorobutadiene ND Ix 500 ND Ix 470 ND Ix 450 ND Ix 520 
Hexachlorocyclopentadiene ND Ix 250 ND Ix 230 ND Ix 220 ND Ix 260 
Hexachloroethane ND Ix 600 ND Ix 560 ND Ix 550 ND Ix 620 
Isophorone ND Ix 250 ND Ix 240 ND Ix 230 ND Ix 260 
Nitrobenzene ND Ix 400 ND Ix 380 ND Ix 360 ND Ix 410 
N-Nitrosodimethylamine ND Ix 530 ND Ix 500 ND Ix 480 ND Ix 550 
N-NiUosodi-n-propylamine ND Ix 260 ND Ix 250 ND Ix 240 ND Ix 270 
N-Nitrosodiphenylamine ND Ix 200 ND Ix 190 ND Ix 180 ND Ix 210 
Pentachlorophenol ND Ix 230 ND Ix 220 ND Ix 210 ND Ix 240 
Phenol ND Ix 300 ND  . Ix 280 ND Ix 280 ND Ix 310 
Pvridine ND Ix 390 ND Ix 370 ND Ix 360 ND Ix 410 

ND=Not detected 



Table 4-5. Continued. 

BUND SPLITS 

Analyte 
ue/kz 

BLINDSPLITIA(BRI) BUNDSPLIT2A(BR3)         | 
Result     Oual.       Dil.       Limit Result     Oual.       Dil. Limit 

1,2-Dichlorobenzene ND Ix 580 ND Ix 510 

1,2-DiphenyIhydrazine ND Ix 110 ND Ix 97 
1,2,4-Trichlorobenzene ND Ix 420 ND Ix 380 

1,3-Dichlorobcnzcnc ND Ix 580 ND Ix 510 

1,4-Dichlorobenzcnc ND Ix 550 ND Ix 490 

2-Chloronaphthalcnc ND Ix 180 ND Ix 160 

2-Chlorophenol ND Ix 360 ND Ix 320 

2-Mclhyl^,6-diniUophenol ND Ix 190 ND Ix 170 

2-Methylphenol ND Ix 250 ND Ix 230 

2-Nitroaniline ND Ix 180 ND Ix 160 

2-Nitrophenol ND Ix 330 ND Ix 300 

2,2'-oxybis( 1 -Chloropropane) ND Ix 360 ND Ix 320 

2,4-Dichlorophcnol ND Ix 180 ND Ix 160 

2,4-Dimcthylphcnol ND Ix 480 ND Ix 430 

2,4-Dm\iophcno\ ND Ix 330 ND Ix 300 

2,4-Dinitrotoluene ND Ix 160 ND Ix 140 

2,4,5-Trichlorophenol ND Ix 97 ND Ix 86 

2,4,6-Trichlorophenol ND Ix 180 ND Ix 160 

2,6-Dinitrotoluene ND Ix 210 ND Ix 190 

3-Nitroaniltnc ND Ix 650 ND Ix 580 

3+4-Mcthylphcnol ND Ix 240 ND Ix 220 

3,3'-Dtchlorobenzidine ND Ix 880 ND Ix 780 

4-Bromophcnyl phcnyl ether ND Ix 94 ND Ix 84 

4-Chloro-3-melhylphenol ND Ix 150 ND Ix 130 

4-Chloroaniline ND Ix 810 ND Ix 720 

4-ChlorophenyI phenyl ether ND Ix 200 ND Ix 180 

4-Nitroaniline ND Ix 260 ND Ix 230 

4-Nitrophenol ND Ix 190 ND Ix 170 

Benzidine ND Ix 850 ND Ix 760 

Benzoic acid ND Ix 1200 ND Ix 1000 

Benzyl alcohol ND Ix 270 ND Ix 240 

Benzyl butyl phthalate ND Ix 260 ND Ix 230 

bis(2-Chloroethoxy)methane ND Ix 250 ND Ix 220 

bis(2-Chloroethyl) ether ND Ix 420 ND Ix 380 
bisf2-Ethvlhe)tvh ohthalate ND Ix 390 ND Ix 350 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued. 

BUND SPUTS 

Analyte 
ue/ka 

BUNDSPLITIA(BRI) BLINDSPLIT2A(BR3) 
Result     Oual.       Dil.       Limit Result     Oual.       Dil.       Limit 

Carbazole ND                       Ix 150 ND                        Ix 130 
Cyclohcxanone ND                       Ix 600 ND                        Ix 540 
Dibenzofuran ND                       Ix 130 ND                        Ix 120 
Diethyl phthalate ND                       Ix 150 ND                        Ix 130 
Dimethyl phthalate ND                       Ix 120 ND                        Ix 110 
Di-n-butyl phthalate ND                       Ix 150 ND                        Ix 130 
Di-n-octyl phthalate ND                       Ix 100 ND                        Ix 92 
Hexachlorobenzene ND                        Ix 180 ND                        Ix 160 
HexachlorobuUdiene ND                       Ix 450 ND                        Ix 410 
Hexachlorocyclopentadiene ND                       Ix 220 ND                        Ix 200 
Hexachloroethane ND                       Ix 550 ND                        Ix 490 
Isophorone ND                       Ix 230 ND                        Ix 210 
Nitrobenzene NE.y                    Ix 360 ND                        Ix 320 
N-Nitrosodimethylamine ND                       Ix 480 ND                        Ix 430 
N-Nitrosodi-n-propylamine ND                       Ix 240 ND                        Ix 210 
N-Nitrosodiphenylamine ND                       Ix 180 ND                        Ix 160 
Pentachlorophenol ND                       Ix 210 ND                        Ix 190 
Phenol ND                        Ix 280 ND                        Ix 250 
Pvridine ND                        Ix 360 ND                        Ix 3201 

ND=Not detected 



Table 4-5. Continued. 

BREWERTON ANGLE 

Analyte 
UB/ICK 

BRA1 SED BRA2 SED                  I 
Result Oual.       Dil. Limit Result Oual.       Dil. Limit 

1,2-Dichlorobenzene ND Ix 700 ND Ix 680 

1,2-Diphcnylhydrazinc ND Ix 130 ND Ix 130 

1,2,4-Trichlorobenzene ND Ix 520 ND Ix 500 

1,3-Dichlorobenzene ND Ix 700 ND Ix 680 

lADichlorobenzene ND Ix 670 ND Ix 640 

2-Chloronaphthalene ND Ix 220 ND Ix 210 

2-ChIorophcnol ND Ix 440 ND Ix 430 

2-Mcthyl-4.6-dinitrophenol ND Ix 230 ND Ix 220 

2-Methylphenol ND Ix 310 ND Ix 300 

2-Nitroaniline ND Ix 210 ND Ix 210 

2-Nitrophenol ND Ix 410 ND Ix 390 

2,2,-o)tybis(l-Chloropropane) ND Ix 440 ND Ix 430 

2.4-Dichlorophcnol ND Ix 230 ND Ix 220 

2,4-Dim(:thylphenol ND Ix 590 ND Ix 570 

2.4-Dinitrophenol ND Ix 410 ND Ix 390 

2.4-DmiUotoluenc ND Ix 190 ND Ix 190 

2.4,5-Tnchlorophcnol ND Ix 120 ND Ix 110 

2,4,6-Trichlorophcnol ND Ix 220 ND Ix 210 

2,6-Dinilrololuene ND Ix 260 ND Ix 250 

3-Nilroaniline ND Ix 790 ND Ix 760 

3+4-McthyIphenol 320 Ix 300 ND Ix 290 

3.3'-Dichlorobenzidine ND Ix 1100 ND Ix 1000 

4-Bromophenyl phenyl ether ND Ix 110 ND Ix 110 

4-Chloro-3-methylphenol ND Ix 180 ND Ix 170 

4-Chloroaniline ND Ix 990 ND Ix 950 

4-Chlorophenyl phenyl elher ND Ix 240 ND Ix 230 

4-Nitroanilinc ND Ix 320 ND Ix 310 

4-Nitrophenol ND Ix 230 ND Ix 220 

Benzidine ND Ix 1000 ND Ix 1000 

Benzoic acid ND Ix 1400 ND Ix 1400 

Benzyl alcohol ND Ix 330 ND Ix 320 

Benzyl butyl phthalate ND Ix 320 ND Ix 310 

bis(2-Chloroethoxy)methane ND Ix 300 ND Ix 290 

bis(2-Chloroethyl) ether ND Ix 520 ND Ix 500 

bisf 2-Ethvlhexvn ohthalate ND Ix 480 ND Ix 460 
analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued. 

BREWERTON ANGLE 

Analyte 
ue/ke 

BRA1 SED BRA2 SED                  I 
Result Oual.       Dil. Limit Result dual        Dil. Limit 

Carbazole ND Ix 180 ND Ix 180 
Cyclohexanone ND Ix 730 ND Ix 710 
Dibenzofuran ND Ix 160 ND Ix 160 
Diethyl phthalate ND Ix 180 ND Ix 170 
Dimethyl phthalate ND Ix 150 ND Ix 150 
Di-n-butyl phthalate ND Ix 180 ND Ix 180 
Di-n-octyl phthalate ND Ix 130 ND Ix 120 
Hexachlorobenzene ND Ix 220 ND Ix 210 
Hexachlorobutadiene ND Ix 560 ND Ix 540 
Hexachlorocydopentadiene ND Ix 270 ND Ix 260 
Hexachloroethane ND Ix 670 ND Ix 640 
Isophorone ND Ix 280 ND Ix 270 
Nitrobenzene ND Ix 440 ND Ix 430 
N-Nitrosodimethylamine ND Ix 590 ND Ix 570 
N-Nitrosodi-n-propylamine ND Ix 290 ND Ix 280 
N-Nitrosodiphenylamine ND Ix 230 ND Ix 220 
Pentachlorophenol ND Ix 260 ND Ix 250 
Phenol ND Ix 340 ND Ix 320 
Pvridine ND Ix 440 ND Ix 420 

ND=Not detected 



Table 4-5. Continued. 

FT. McHENRV REACH 

Analyte 
ueflee 

FMH1SED FMH2SED FMH3SED FMH4 SED                  1 
Result Dual.       Dil. Limit Result Qual.       Djl. Limit Result Oual.       Dil Limit Result Oual.       Dil. Limit 

1,2-Dichlorobcnzene ND Ix 630 ND '* 730 ND Ix 560 ND Ix 480 

1,2-Diphenylhydrazine ND U 120 ND Ix 140 ND Ix 110 ND Ix 90 
1,2,4-Trichlorobenzene ND Ix 470 ND Ix 540 ND Ix 410 ND Ix 350 
1,3-Dichlorobenzene ND Ix 630 ND Ix 730 ND Ix 560 ND Ix 480 
1,4-Dich!orobenzene ND Ix 600 ND Ix 690 ND Ix 530 ND Ix 450 
2-Chloronaphthalene ND Ix 200 ND Ix 230 ND Ix 170 ND Ix 150 
2-Chlorophenol ND Ix 400 ND Ix 460 ND Ix 350 ND Ix 300 
2-Methyl-4,6-dinitrophenol ND Ix 210 ND Ix 240 ND Ix 180 ND Ix 160 
2-Methylphenol ND Ix 280 ND Ix 320 ND Ix 250 ND Ix 210 
2-Nitroaniline ND Ix 190 ND Ix 220 ND Ix 170 ND Ix 140 

2-Nitrophenol ND Ix 370 ND Ix 420 ND Ix 320 ND Ix 280 
2,2'-oxybis( 1 -Chloropropane) ND Ix 400 ND Ix 460 ND Ix 350 ND Ix 300 
2,4-Dichlorophenol ND Ix 200 ND Ix 230 ND Ix 180 ND Ix 150 
2,4-Dimethylphaiol ND Ix 530 ND Ix 620 ND Ix 470 ND Ix 400 
2,4-Dinitrophenol ND Ix 370 ND Ix 420 ND Ix 320 ND Ix 280 
2,4-Dinitrotoluene ND Ix 170 ND Ix 200 ND Ix 150 ND Ix 130 
2,4,5-Trichlorophcnol ND Ix 110 ND Ix 120 ND Ix 94 ND Ix 80 
2,4,6-Trichlorophenol ND Ix 200 ND Ix 230 ND Ix 180 ND Ix 150 
2,6-Dinitrotoluene ND Ix 230 ND Ix 270 ND Ix 210 ND Ix 180 
5-Nitroaniline ND Ix 710 ND Ix 820 ND Ix 630 ND Ix 530 
3+4-Melhylphcnol ND Ix 270 ND Ix 310 ND Ix 240 ND Ix 200 
3,3'-Dichlorobenzidine ND Ix 970 ND Ix 1100 ND Ix 850 ND Ix 720 
4-Bromophenyl phenyl ether ND Ix 100 ND Ix 120 ND Ix 91 ND Ix 78 
4-Chloro-3-melhylphenol ND Ix 160 ND Ix 180 ND Ix 140 ND Ix 120 
4-Chloroaniline ND Ix 890 ND Ix 1000 ND Ix 780 ND Ix 660 

4-Chlorophenyl phenyl ether ND Ix 220 ND Ix 250 ND Ix 190 ND Ix 160 

4-Nitroaniline ND Ix 290 ND Ix 330 ND Ix 250 ND Ix 220 
4-Nitrophenol ND Ix 210 ND Ix 240 ND Ix 180 ND Ix 160 

Benzidine ND Ix 930 ND Ix 1100 ND Ix 820 ND Ix 700 

Benzoic acid ND Ix 1300 ND Ix 1500 ND Ix 1100 ND Ix 960 

Benzyl alcohol ND Ix 300 ND Ix 350 ND Ix 260 ND Ix 220 

Benzyl butyl phthalate ND Ix 290 ND Ix 330 ND Ix 250 ND Ix 220 
bis(2-Chloroethoxy)methane ND Ix 270 ND Ix 310 ND Ix 240 ND Ix 200 

bis(2-Chloroethyl) ether ND Ix 470 ND Ix 540 ND Ix 410 ND Ix 350 
3isf2-Ethvlhexvn ohthalate ND Ix 430 ND Ix 500 ND Ix 380 ND. Ix 320 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued. 

FT. McHENRY REACH 

arbazole 

clohexanone 
'ibcnzofuran 
iethyl phthalate 
imelhyl phthalate 

i-n-butyl phthalate 
li-n-octyl phthalate 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 
Isophoronc 

Nitrobenzene 

N-Nitrosodimethylamine 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenol 
IPvridine   

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

160 
660 
150 
160 
140 
160 
110 
200 
500 
250 
600 
250 
400 
530 
260 
200 
230 
300 
390 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

190 
760 
170 
180 
160 
190 
130 
230 
580 
280 
690 
290 
460 
620 
300 
230 
270 
350 
450 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

140 
580 
130 
140 
120 
140 
100 
180 
440 
220 
530 
220 
350 
470 
230 
180 
200 
270 
3501 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

120 
500 
110 
120 
100 
120 
85 

150 
380 
180 
450 
190 
300 
400 
200 
150 
170 
230 
3001 

ND=Not detected 



Table 4-5. Continued. 

CURTIS BAY REACH 

Analyte 
ue/ke 

CB1 SED CB2 SED CB3 SED CB4 SED                    ) 
Result     Oual.       Dil Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual        Dil Limit 

1,2-DichIorobenzene ND                        Ix 830 ND Ix 390 ND Ix 760 ND Ix 830 

1,2-Diphenylhydrazine ND                        Ix 160 ND Ix 73 ND Ix 140 ND Ix 160 

1,2,4-Trichlorobenzene ND                        Ix 610 ND Ix 290 ND Ix 560 ND Ix 610 

1,3-Dichlorobenzene ND                        Ix 830 ND Ix 390 ND Ix 760 ND Ix 830 

1,4-Dichlorobenzene ND                        Ix 780 ND Ix 370 ND Ix 720 ND Ix 780 

2-Chloronaphthalene ND                        Ix 260 ND Ix 120 ND Ix 240 ND Ix 260 

2-Chlorophenol ND                        Ix 520 ND Ix 240 ND Ix 480 ND Ix 520 

2-Methyl-4,6-dinitrophenol ND                        Ix 270 ND Ix 130 ND Ix 250 ND Ix 270 

2-Methylphenol ND                        Ix 370 ND Ix 170 ND Ix 340 ND Ix 370 

2-Nitroanilinc ND                        Ix 250 ND Ix 120 ND Ix 230 ND Ix 250 

2-Nitrophenol ND                        Ix 480 ND Ix 220 ND Ix 440 ND Ix 480 

2,2'-oxybis(l-Chloropropane) ND                        Ix 520 ND Ix 240 ND Ix 480 ND Ix 520 

2,4-Dichlorophenol ND                        Ix 270 ND Ix 120 ND Ix 240 ND Ix 270 

2,4-Dimethylphenol ND                        Ix 700 ND Ix 330 ND Ix 640 ND Ix 700 

2,4-Dinitrophcnol ND                        Ix 480 ND Ix 220 ND Ix 440 ND Ix 480 

2,4-Dinitrotolucne ND                        Ix 230 ND Ix 110 ND Ix 210 ND Ix 230 

2,4,5-Trichlorophenol ND                        Ix 140 ND Ix 65 ND Ix 130 ND Ix 140 

2,4,6-Trichlorophenol ND                        Ix 260 ND Ix 120 ND Ix 240 ND Ix 260 

2,6-Dinitrotoluene ND                        Ix 300 ND Ix 140 ND Ix 280 ND Ix 300 

3-Nitroaniline ND                        Ix 930 ND Ix 430 ND Ix 850 ND Ix 930 

3+4-MethyIphenol ND                        Ix 350 ND Ix 160 ND Ix 320 ND Ix 350 

3,3'-Dichlorobenzidine ND                        Ix 1300 ND Ix 590 ND Ix 1200 ND Ix 1300 

4-Bromophenyl phenyl ether ND                        Ix 130 ND Ix 63 ND Ix 120 ND Ix 130 

4-Chloro-3-methylphenol ND                        Ix 210 ND Ix 98 ND Ix 190 ND Ix 210 

4-Chloroaniline ND                        Ix 1200 ND Ix 540 ND Ix 1100 ND Ix 1200 

4-Chlorophenyl phenyl ether ND                        Ix 280 ND Ix 130 ND Ix 260 ND Ix 280 

4-Nitroaniline ND                        Ix 370 ND Ix 180 ND Ix 340 ND Ix 370 

4-Nitrophenol ND                        Ix 270 ND Ix 130 ND Ix 250 ND Ix 270 

Benzidine ND                        Ix 1200 ND Ix 570 ND Ix 1100 ND Ix 1200 

Benzoic acid ND                        Ix 1700 ND Ix 780 ND Ix 1500 ND Ix 1700 

Benzyl alcohol ND                        Ix 390 ND Ix 180 ND Ix 360 ND Ix 390 

Benzyl butyl phthalate ND                        Ix 370 ND Ix 180 ND Ix 340 ND Ix 370 

bis(2-Chloroethoxy)methane ND                        Ix 350 ND Ix 170 ND Ix 320 ND Ix 350 

bis(2-Chloroethyl) ether ND                        Ix 610 ND Ix 290 ND Ix 560 ND Ix 610 

lbis('2-Ethvlhexvl'> ohthalate ND                        Ix 570 ND Ix 270 ND Ix 520 ND Ix 570 
analyte list continued on following p< «e 

ND=Not detected 



Table 4-5. Continued. 

CURTIS BAY REACH 

Aralyte 
UE/kE 

CBISED CB2 SED CB3 SED CB4 SED                    I 
Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil Limit Result Oual.       Dil. Limit 

Carbazole ND Ix 210 ND Ix 100 ND Ix . 200 ND Ix 210 
Cyclohexanone ND Ix 860 ND Ix 400 ND Ix 790 ND Ix 860 
Dibenzofuran ND Ix 190 ND Ix 90 ND Ix 180 ND Ix 190 
Diethyl phthalale ND Ix 210 ND Ix 98 ND Ix 190 ND Ix 210 
Dimethyl phthalate ND Ix 180 ND Ix 84 ND Ix 160 ND Ix 180 
Di-n-butyl phthalale ND Ix 210 ND Ix 100 ND Ix 200 ND Ix 210 
Di-n-octyl phthalate ND Ix 150 ND Ix 69 ND Ix 140 ND Ix 150 
Hexachlorobenzene ND Ix 260 ND Ix 120 ND Ix 240 ND Ix 260 
Hexachlorobutadiene ND Ix 650 ND Ix 310 ND Ix 600 ND Ix 650 
Hexachlorocyclopentadiene ND Ix 320 ND Ix 150 ND Ix 300 ND Ix 320 
Hexachloroethane ND Ix 780 ND Ix 370 ND Ix 720 ND Ix 780 
Isophorone ND Ix 330 ND Ix 160 ND Ix 300 ND Ix 330 
NiUobenzene ND Ix 520 ND.,- Ix 240 ND Ix 480 ND Ix 520 
N-Nitrosodimethylamine ND Ix 700 ND Ix 330 ND Ix 640 ND Ix 700 
N-Nitrosodi-n-propylamine ND Ix 340 ND Ix 160 ND Ix 320 ND Ix 340 
N-Nitrosodiphenylamine ND Ix 270 ND Ix 120 ND Ix 240 ND Ix 270 
Pentachlorophenol ND Ix 300 ND Ix 140 ND Ix 280 ND Ix 300 
Phenol ND Ix 400 ND Ix 190 ND Ix 360 ND Ix 400 
Pvridine ND Ix 510 ND Ix 240 ND Ix 470 ND Ix 510 

ND=Not detected 



Table 4-5. Continued. 

FERRY BAR REACH 

Analyte 
ue/ke 

FB1SED FB2SED FB3 SED                    || 
Result dual.       Dil. Limit Result Qual.       Dil. Limit Result Dual        Dil. Limit 

1,2-Dichlorobenzene ND Ix 860 ND Ix 950 ND Ix 760 

1,2-Diphenylhy(irazine ND Ix 160 ND Ix 180 ND Ix 140 

1,2,4-Trichlorobenzene ND Ix 640 ND Ix 700 ND Ix 560 

1,3-Dichlorobenzene ND Ix 860 ND Ix 950 ND Ix 760 

1,4-Dichlorobenzene ND Ix 820 ND Ix 900 ND Ix 720 

2-Chloronaphthalene ND Ix 270 ND Ix 300 ND Ix 240 

2-Chlorophenol ND Ix 550 ND Ix 600 ND Ix 480 

2-Methyl-4,6-diniUophcnol ND Ix 280 ND Ix 310 ND Ix 250 

2-Methylphenol ND Ix 380 ND Ix 420 ND Ix 340 

2-NiUoaniImc ND Ix 260 ND Ix 290 ND Ix 230 

2-Nitrophcnol ND Ix 500 ND Ix 550 ND Ix 440 

2,2'-oxybis( 1 -Chloropropane) ND Ix 550 ND Ix 600 ND Ix 480 

2,4-Dichlorophenol ND Ix 280 ND Ix 300 ND Ix 240 

2,4-DimethyIphenol ND Ix 730 ND Ix 800 ND Ix 640 

2,4-Dimtiophcno\ ND Ix 500 ND Ix 550 ND Ix 440 

2,4-Diratrotoluene ND Ix 240 ND Ix 260 ND Ix 210 

2,4,5-Trichlorophenol ND Ix 150 ND Ix 160 ND Ix 130 

2,4,6-Trichlorophenol ND Ix 270 ND Ix 300 ND Ix 240 

2,6-Dinitrotoluene ND Ix 320 ND Ix 350 ND Ix 280 

3-Nitroaniline ND Ix 970 ND Ix 1100 ND Ix 850 

3+4-Methylphenol ND Ix 360 ND Ix 400 ND Ix 320 

3,3'-Dichlorobenzidme ND Ix 1300 ND Ix 1400 ND Ix 1200 

4-Bromophenyl phenyl ether ND Ix 140 ND Ix 160 ND Ix 120 

4-Chloro-3-methylpherol ND Ix 220 ND Ix 240 ND Ix 190 

4-Chloroaniline ND Ix 1200 ND Ix 1300 ND Ix 1100 

4-Chlorophenyl phenyl ether ND Ix 300 ND Ix 320 ND Ix 260 

4-Nitroaniline ND Ix 390 ND Ix 430 ND Ix 340 

4-Nitrophenol ND Ix 280 ND Ix 310 ND Ix 250 

Benzidine ND Ix 1300 ND Ix 1400 ND Ix 1100 

Benzoic acid ND Ix 1700 ND Ix 1900 ND Ix 1500 

Benzyl alcohol ND Ix 410 ND Ix 450 ND Ix 360 

Benzyl butyl phthalate ND Ix 390 ND Ix 430 ND Ix 340 

bis(2-Chloroethoxy)methane ND Ix 370 ND Ix 400 ND Ix 320 

bis(2-Chloroethyl) ether 
bisf2-Ethvlhexvn phthalate 

ND Ix 640 ND Ix 700 ND Ix 560 

ND Ix 590 ND Ix 650 ND Ix 520 

analyte list continued on ollowingp Jge 

NI>Not detected 



Table 4-5. Continued. 

FERRY BAR REACH 

Analyte 
UB/ke 

FB1SED FB2SED FB3 SED                    I 
Result Oual.       Dil. Limit Result Qua!        Dil Limit Result Oual        Dil. Limit 

Carbazole ND Ix 220 ND Ix 240 ND Ix 200 
Cyclohexanone ND Ix 900 ND Ix 990 ND Ix 790 
Dibenzofuran ND Ix 200 ND Ix 220 ND Ix 180 
Dielhyl phthalate ND Ix 220 ND Ix 240 ND Ix 190 
Dimethyl phthalate ND Ix 190 ND Ix 200 ND Ix 160 
Di-n-butyl phthalate ND Ix 220 ND Ix 240 ND Ix 200 
Di-n-octyl phthalate ND Ix 150 ND Ix 170 ND Ix 140 
Hexachlorobenzene ND Ix 270 ND Ix 300 ND Ix 240 
Hexachlorobutadiene ND Ix 680 ND Ix 750 ND Ix 600 
Hexachlorocyclopentadiene ND Ix 340 ND Ix 370 ND Ix 300 
Hexachloroethane ND Ix 820 ND Ix 900 ND Ix 720 
Isophorone ND Ix 350 ND Ix 380 ND Ix 300 
Nitrobenzene ND Ix 550 ND Ix 600 ND Ix 480 
N-Nitrosodimcthylamtne ND Ix 730 ND Ix 800 ND Ix 640 
N-Nitrosodi-n-propylamine ND Ix 360 ND Ix 400 ND Ix 320 
N-Nitrosodiphenylamine ND Ix 280 ND Ix 300 ND Ix 240 
Pentachlorophenol ND Ix 310 ND Ix 340 ND Ix 280 
Phenol ND Ix 410 ND Ix 460 ND Ix 360 
Pvridine ND Ix 540 ND Ix 590 ND Ix 470 

ND=Not detected 



Table 4-5. Continued. 

NORTHWEST BRANCH EAST 

Analyte 
ue/ke 

NBE1 SED NBE2 SED                   || 
Result Qual.       Dil Limit Result dual.       Dil. Limit 

1,2-Dichlorobenzene ND Ix 860 ND Ix 1000 

1,2-Diphenylhydrazine ND Ix 160 ND Ix 190 
1,2,4-Trichlorobenzene ND Ix 640 ND Ix 740 

1,3-Dich!orobcnzcnc ND Ix 860 ND Ix 1000 

1,4-Dichlorobenzcne ND Ix 820 ND Ix 950 

2-Chloronaphthalcnc ND Ix 270 ND Ix 310 

2-Chlorophcnol ND Ix 550 ND Ix 630 

2-Mcthyl-4,6-(iinitrophenol ND Ix 280 ND Ix 330 

2-MethyIphenol ND Ix 380 ND Ix 440 

2-Nitroaniline ND Ix 260 ND Ix 310 

2-Nitropherol ND Ix 500 ND Ix 580 

2>2'-oxybis( 1 -Chloropropane) ND Ix 550 ND Ix 630 

2,4-Dichlorophenol ND Ix 280 ND Ix 320 

2,4-Dimethylphenol ND Ix 730 ND Ix 840 

2,4-Dmticiphcno\ ND Ix 500 ND Ix 580 

2,4-Dinitrotolucne ND Ix 240 ND Ix 270 

2,4,5-Trichlorophenol ND Ix 150 ND Ix 170 

2,4,6-Trichlorophenol ND Ix 270 ND Ix 320 

2,6-Dinitrotoluene ND Ix 320 ND Ix 370 

3-Nitroaniline ND Ix 970 ND Ix 1100 

3+4-Methylphenol ND Ix 360 ND Ix 420 

3,3'-Dichlorobenzidine ND Ix 1300 ND Ix 1500 

4-Bromophenyl phenyl ether ND Ix 140 ND Ix 160 

4-Chloro-3-methylphenol ND Ix 220 ND Ix 250 

4-Chloroaniline ND Ix 1200 ND Ix 1400 

4-Chlorophenyl phenyl ether ND Ix 300 ND Ix 340 

4-Nitroaniline ND Ix 390 ND Ix 450 

4-Nitrophenol ND Ix 280 ND Ix 330 

Benzidine ND Ix 1300 ND Ix 1500 

Benzoic acid ND Ix 1700 ND Ix 2000 

Benzyl alcohol ND Ix 410 ND 1.x 470 

Benzyl butyl phthalate ND Ix 390 ND Ix 450 

bis(2-Chloroethoi(y)methane ND Ix 370 ND Ix 430 

bis(2-Chloroethyl) ether ND Ix 640 ND Ix 740 
bisf2-Ethvlhexvn nhthalate ND Ix 590 ND Ix 680 

analyte list continued on following page 

ND=Not detected 



Table 4-5. Continued. 

NORTHWEST BRANCH EAST 

Analyte 
ue/ke 

NBE1 SED NBE2 SED                  I 
Result Dual.       Dil. Limit Result Qual.       Dil. Limit 

Caibazole ND Ix 220 ND Ix 260 
Cyclohexanone ND Ix 900 ND Ix 1000 
Dibenzofuran ND Ix 200 ND Ix 230 
Diethyl phthalate ND Ix 220 ND Ix 250 
Dimethyl phthalate ND Ix 190 ND Ix 220 
Di-n-butyl phthalate ND Ix 220 ND Ix 260 
Di-n-octyl phthalate ND Ix 150 ND Ix 180 
Hexachlorobenzene ND Ix 270 ND Ix 320 
Hexachlorobutadiene ND Ix 680 ND Ix 790 
HexachlorocyclopenUdiene ND Ix 340 ND Ix 390 
Hexachloroethane ND Ix 820 ND Ix 950 
Isophorone ND Ix 350 ND Ix 400 
Nitrobenzene ND Ix 550 ND Ix 630 
N-Nitrosodimethylamine ND Ix 730 ND Ix 840 
N-Nitrosodi-n-propylamine ND Ix 360 ND Ix 420 
N-Nitrosodiphenylamine ND Ix 280 ND Ix 320 
Pentachlorophenol ND Ix 310 ND Ix 360 
Phenol ND Ix 410 ND Ix 480 
Pvridine ND Ix 540 ND Ix 620 

ND=Not delected 



# 

Table 4-5. Continued. 

NORTHWEST BRANCH WEST 

Analyte 
ue/kE 

NBW1 SED NBW2 SED NBW3 SED                  || 
Result Oual.       Dil. Limit Result Oual        Dil Limit Result Oual        Dil. Limit 

1,2-Dichlorobenzene ND Ix 560 ND Ix 430 ND Ix 830 

1,2-Diphenylhydrazine ND Ix 110 ND Ix 82 ND Ix 160 

1.2.4-Trichlorobenzene ND Ix 410 ND Ix 320 ND Ix 610 

l,3-Dichlorob«nzcne ND Ix 560 ND Ix 430 ND Ix 830 

1,4-Dichlorobenzene ND Ix 530 ND Ix 410 ND Ix 780 

2-Chloronaphlhalcne ND Ix 170 ND Ix 130 ND Ix 260 

2-Chlorophenol ND Ix 350 ND Ix 270 ND Ix 520 

2-Mcthyl-4.6-dinitrophenol ND Ix 180 ND Ix 140 ND Ix 270 

2-Methylpheno! ND Ix 250 ND Ix 190 ND Ix 370 

2-Nitroaniline ND Ix 170 ND Ix 130 ND Ix 250 

2-Nitrophenol ND Ix 320 ND Ix 250 ND Ix 480 

2,2'-oxybis(l -Chloropropane) ND Ix 350 ND Ix 270 ND Ix 520 

2,4-D><:hlorophenoI ND Ix 180 ND Ix 140 ND Ix 270 

2,4-Dimethylphenol ND Ix 470 ND Ix 360 ND Ix 700 

2,4-Dinitrophcnol ND Ix 320 ND Ix 250 ND Ix 480 

2,4-Dinitrotoluene ND Ix 150 ND Ix 120 ND Ix 230 

2,4,5-Trichlorophenol ND Ix 94 ND Ix 73 ND Ix 140 

2,4,6-Trichlorophenol ND Ix 180 ND Ix 140 ND Ix 260 

2,6-Dinitrotoluene ND Ix 210 ND Ix 160 ND Ix 300 

3-NiUoanilinc ND Ix 630 ND Ix 480 ND Ix 930 

3+4-Methylphenol ND Ix 240 ND Ix 180 ND Ix 350 

3,3'-Dichlorobenzidine ND Ix 850 ND Ix 660 ND Ix .1300 

4-Bromophenyl phenyl ether ND Ix 91 ND Ix 70 ND Ix 130 

4-Chloro-3-methylphenol ND Ix 140 ND Ix 110 ND Ix 210 

4-Chloroamline ND Ix 780 ND Ix 600 ND Ix 1200 

4-Chlorophenyl phenyl ether ND Ix 190 ND Ix 150 ND Ix 280 

4-Nitroaniltne ND Ix 250 ND Ix 200 ND Ix 370 

4-Nitrophenol ND Ix 180 ND Ix 140 ND Ix 270 

Benzidine ND Ix 820 ND Ix 640 ND Ix 1200 

Benzoic acid ND Ix 1100 ND Ix 870 ND Ix 1700 

Benzyl alcohol ND Ix 260 ND Ix 200 ND Ix 390 

Benzyl butyl phthalate ND Ix 250 ND Ix 200 ND Ix 370 

bis(2-Chloroethoxy)methane ND Ix 240 ND Ix 180 ND Ix 350 

bis(2-Chloroethyl) ether ND Ix 410 ND Ix 320 ND Ix 610 

bisf2-Ethvlhe!tvn ohthalate ND Ix 380 ND Ix 300 640 Ix 570 

analyte list continued on following pi ige 

ND=Not detected 



• * 

Table 4-5. Continued. 

NORTHWEST BRANCH WEST 

Analyte NBW1 SED NBW2 SED NBW3 SED                  I 
Result Qual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit 

Carbazolc ND Ix 140 ND Ix 110 ND Ix 210 
Cyclohexanone ND Ix 580 ND Ix 450 ND Ix 860 
Dibenzofuran ND Ix 130 ND Ix 100 ND Ix 190 
Dicthyl phthalate ND Ix 140 ND Ix 110 ND Ix 210 
Dimethyl phthalate ND Ix 120 ND Ix 93 ND Ix 180 
Din-butyl phthalate ND Ix 140 ND Ix 110 ND Ix 210 
Di-n-octyl phthalate ND Ix 100 ND Ix 77 ND Ix 150 
Hexachlorobenzene ND Ix 180 ND Ix 140 ND Ix 260 
Hrxachlorobutadiene ND Ix 440 ND Ix 340 ND Ix 650 
Hcxachlorocyclopentadiene ND Ix 220 ND Ix 170 ND Ix 320 
Hexachloroethane ND Ix 530 ND Ix 410 ND Ix 780 
Isophorone ND Ix 220 ND Ix 170 ND Ix 330 
Nitrobenzene ND i*.y 350 ND Ix 270 ND Ix 520 
N-Nitrosodimethylamine ND Ix 470 ND Ix 360 ND Ix 700 
N-Nitrosodi-n-propylamine ND Ix 230 ND Ix 180 ND Ix 340 
N-Nitrosodiphenylamine ND Ix 180 ND Ix 140 ND Ix 270 
Pentachlorophenol ND Ix 200 ND Ix 160 ND Ix 300 

Phenol ND Ix 270 ND Ix 210 ND Ix 400 
Pvridine ND Ix 350 ND Ix 270 ND Ix 510 

ND=Not detected 



Table 4-6. Semivolatile polynuclear aromatic hydrocarbons (PAHs) results for Chesapeake 
Bay and Baltimore Harbor sediments presented by sampling reach. 

POPLAR ISLAND 

Analyte 

ug/kg 

PI1 SED PI2 SED PI3 SED PI4 SED PIS SED                      | 

Result Qual.        Dfl. Limit Result Qual.       DU. Limit Result Qual.       DU. Limit Result Qual.       DU. Limit Result Qual.       DU. Limit 

1 -Methylnaphthalene ND Ix 20 ND Ix 67 ND Ix 18 ND Ix 20 ND Ix 22 

2-Melhylnaphthalene ND Ix 20 ND Ix 67 ND Ix 18 ND Ix 20 ND Ix 22 

Acenaphthene ND Ix 20 ND Ix 67 ND Ix 18 ND Ix 20 ND Ix 22 

Acenaphthylene ND Ix 35 ND Ix 110 ND Ix 31 ND Ix 34 ND Ix 38 

Anthracene ND Ix 2 ND Ix 6.7 ND Ix 1.8 ND Ix 2 ND Ix 2.2 

Benzo[alpyrene ND Ix 2.8 ND Ix 9 ND Ix 2.4 ND Ix 2.7 ND Ix 3 

Benzo[b]fluoranthene ND Ix 3.1 ND Ix 10 ND Ix 2.7 ND Ix 3 ND Ix 3.3 

Benzo[g,h,ilperylene ND Ix 2.8 ND Ix 9 ND Ix 2.4 ND Ix 2.7 ND Ix 3 

Benzo[k]nuoranlhene ND Ix 1.3 ND Ix ^ 4.1 ND Ix 1.1 ND Ix 1.2 ND Ix 1.4 

Bcnz(a)anthracene ND Ix 1 ND Ix 3.3 ND Ix 0.88 ND Ix 0.98 ND Ix 1.1 

Chiysene ND Ix 1.3 ND Ix \- ND Ix I.I ND Ix 1.3 ND Ix 1.4 

Dibenz(a,h|anthraccne ND Ix 1.4 ND Ix 4.6 ND Ix 1.2 ND Ix 1.4 ND Ix 1.5 

Huoranlhcne ND Ix 2.8 ND Ix 9 ND Ix 2.4 ND Ix 2.7 ND Ix 3 

Fluorene ND Ix 4.2 ND Ix 14 ND Ix 3.7 ND Ix 4.1 ND Ix 4.6 

Indenol 1,2,3-cd]pyrene ND Ix 2.3 ND Ix 7.6 ND Ix 2 ND Ix 2.3 ND Ix 2.6 

Naphthalene ND Ix 20 ND Ix 67 ND Ix 18 ND Ix 20 ND Ix 22 

Phenanthrene 1.4 Ix 1.2 4.7 Ix 4 I.I Ix 1.1 ND Ix 1.2 2.8 Ix 1.3 

Pyrene ND Ix 2.6 ND Ix 8.6 ND 1.x 2.3 ND Ix 2.6 ND Ix 2.9 

ND= Not detected 



Table 4-6. Continued. 

DEEP TROUGH 

Analyte 

ug/kg 

DTISED DT2 SED DT3 SED                     | 

Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

1 -Methylnaphthalene ND Ix 70 ND Ix 30 ND Ix 66 

2-Methylnaphlhalene ND Ix 70 ND Ix 30 ND Ix 66 

Acenaphthene ND Ix 70 ND Ix 30 ND Ix 66 

Acenaphthylene ND Ix 120 ND Ix 52 ND Ix 110 

Anthracene ND Ix 7 ND Ix 3 ND Ix 6.6 

Benzo[alpyrene ND Ix 9.5 ND Ix 4.1 ND Ix 9 

BenzoIb)nuoranlhene ND Ix 11 ND Ix 4.5 ND Ix 9.9 

Benzo[g,h,i|perylene ND Ix 9.5 ND Ix 4.1 ND Ix 9 

Benzo[k|fluoranthene ND Ix 4.4 ND Ix 1.9 ND Ix 4.1 

Benz[a|anthracene ND Ix 3.5 ND Ix 1.5 ND Ix 3.3 

Chrysene ND Ix 4.5 ND Ix 1.9 ND Ix 4.2 

Dibenz|a,h]anlhracene ND Ix 4.9 ND Ix 2.1 ND Ix 4.6 

Fluoranthene ND Ix 9.5 ND Ix 4.1 ND Ix 9 

Fluorene ND Ix 15 ND Ix 6.2 17 Ix 13.68 

lndeno[l,2,3-cd]pyrene ND Ix 8 ND Ix 3.4 ND Ix 7.5 

Naphthalene ND Ix 70 ND Ix 30 ND Ix 66 

Phenanthrene 4.6 Ix 4.22 ND Ix 1.8 II Ix 3.96 

Pyiene ND Ix 9 ND Ix 3.9 ND Ix 8.5 

ND= Not detected 



Table 4-6. Continued. 

KENT ISLAND DEEP 

Analyte 

UR/kR 

KI1SED KI2SED KI3SED                      1 

Result Qual.        Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

l-Methylnaphthalene ND Ix 19 ND Ix 42 ND Ix 20 
2-Mclhylnaphthalcne ND Ix 19 ND Ix 42 ND Ix 20 

Acenaphlhene ND Ix 19 ND Ix 42 ND Ix 20 
Acenaphthylcne ND Ix 32 ND Ix 71 ND Ix 35 

Anthracene ND Ix 1.9 ND Ix 4.2 ND Ix 2 
Benzo[a]pjTene 4.7 Ix 2.52 ND Ix 5.6 6.8 Ix 2.73 

Benzo[b]fluoranthcne 7 Ix 2.79 ND Ix 6.2 10 Ix 3.02 
BenzoIg,h,i]peiylene 4.1 Ix 2.52 ND Ix 5.6 5.2 Ix 2.73 
Benzo[k]fluoranthene 2.1 Ix 1.15 ND Ix 2.6 3.3 Ix 1.25 

Benz(a]anthracene 3.7 Ix 0.92 ND Ix 2 6.3 Ix 0.99 

Chrysene 4.2 Ix 1.18 ND Ix 2.6 7.1 Ix 1.28 
Dibenzla,h|anthracene ND Ix 1.3 ND Ix 2.9 ND Ix 1.4 

Fluoranlhene 7.7 Ix 2.52 ND Ix 5.6 8.2 Ix 2.73 

Fluorene 4.7 Ix 3.85 12 Ix 8.61 5.7 Ix 4.17 

Indeno[l,2,3-cd]pyrene ND Ix 2.1 ND Ix 4.7 3.3 Ix 2.30 

Naphthalene ND Ix 19 ND Ix 42 ND Ix 20 

Phenanthrene 7.2 Ix 111 7.2 Ix 2.49 6.5 Ix 1.21 

Pvrene 8.1 Ix 2.39 ND Ix 5.3 7.6 Ix 2.59 

ND= Not detected 



Table 4-6. Continued. 

POOLES ISLAND 

Analyte 

UR/kf? 

POUSED                    | 

Result Qual.       Dil. Limit 

1 -Methyliuphthalene ND Ix 

2-Melhylnaphthalene ND Ix 

Accnaphthenc ND Ix 
Accnaphthylcne ND Ix 
Anthracene ND Ix 
Dcnzo(a]p)Tenc ND Ix 
Benzo(b]fluoranthene 59 Ix 
Benzolg, h,i]perylene ND Ix 
Benzo[k]fluoranthene ND Ix 
Benz[a]anthracene ND Ix 
Chrysene ND Ix 
Dibenz(a,h]anthracene ND Ix 
Ruoranthene ND Ix 

Fluorene ND Ix 

Indenoj l,2,3-cd]pyrene ND Ix 
Naphthalene ND Ix 
Phenanthrene 5.8 Ix 

Pyrene ND Ix 

ND= Not detected 



Table 4-6. Continued. 

SWAN POINT CHANNEL 

Analyte 

UR*g 

SWP1 SED SWP2SED SWP3 SED                    | 
Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

1 -Methylnaphthalene ND Ix 60 ND Ix 63 ND Ix 56 
2-Methylnaphthalene ND Ix 60 ND Ix 63 100 Ix 56 

Acenaphthenc ND Ix 60 ND Ix 63 ND Ix 56 

Acenaphthylcne ND Ix 100 ND Ix no ND. Ix 96 

Anthracene ND Ix 6 ND Ix 6.3 10 Ix 5.6 

Benzo[a|pyrene ND Ix 8.2 ND Ix 8.6 13 Ix 7.6 
Benzo[b]fluoranlhene 13 Ix 9.05 20 Ix 9.50 19 Ix 8.4 

Benzo[g,h,i]pef>1ene ND Ix 8.2 ND Ix 8.6 9.9 Ix 7.6 
Bcazo|k]Duoranlhcnc ND Ix 3.8 4.3 Ix 3.94 5.2 Ix 3.48 

Benz(a|anthraccne 4.5 Ix 2.97 5.1 Ix 3.12 8.9 Ix 2.76 

Chrysene 5.9 Ix 3.84 7.2 Ix 4.03 12 Ix 3.56 
DibenzJa,h)anUu-acene ND Ix 4.2 ND Ix 4.4 ND Ix 3.9 

Fluoranthene 8.9 Ix 8.19 14 Ix 8.60 19 Ix 7.6 

Fluorene 60 Ix 12.5 62 Ix 13.12 320 Ix 11.6 

Indeno[ 1,2,3-cdlpyrene ND Ix 6.9 7.8 Ix 7.24 10 Ix 6.4 

Naphthalene 76 Ix 60.34 77 Ix 63.35 280 Ix 56 

Phenanthrene 23 Ix 3.62 25 Ix 3.80 42 Ix 3.36 

Pyrene 14 Ix 7.76 19 Ix 8.14 22 Ix 7.2 

ND= Not detected 



Table 4-6. Continued. 

CRAIGHILL ENTRANCE 

Analyte CRE1SED CRE2 SED CRE3 SED                    | 

Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.        Dil. Limit 

1 -Mcthylnaphthalcne ND Ix 35 ND Ix 34 ND Ix 33 

2-Methylnaphthalene 69 Ix 35.44 ND Ix 34 ND Ix 33 

Acenaphthcne 39 Ix 35.44 ND Ix 34 ND Ix 33 

Acenaphthylene_ ND Ix 61 ND Ix 58 ND Ix 56 

Ajilhracene 6.7 Ix 3.54 ND Ix 3.4 ND Ix 3.3 

Benzo|a|p>Tene 11 Ix 4.81 ND Ix 4.6 ND Ix 4.4 

BenEo(b]nuoranlhene 17 Ix 5.32 ND Ix 5.1 8.5 Ix 4.92 

Benzol&h.ilperylene 10 Ix 4.81 ND Ix 4.6 ND Ix 4.4 

Benzo|k|fluoranthene 6 Ix 2.20 ND Ix 2.1 ND Ix 2 

Bcnz[a]anthracene 10 Ix 1.75 ND Ix 1.7 ND Ix 1.6 

Chiyscne 16 Ix 2.25 ND Ix 2.2 3.5 Ix 2.08 

Dibenz[a,h]anthracene ND Ix 2.5 ND Ix 2.3 ND Ix 2.3 

Fluoranthene 23 Ix 4.81 ND Ix 4.6 4.5 Ix 4.45 

Fluorene ND Ix 7.3 ND Ix 7 13 Ix 6.79 

Indcno[l,2,3-cd]pjTene 6.4 Ix 4.05 ND Ix 3.9 ND Ix 3.7 

Naphthalene ND Ix 35 ND Ix 34 ND Ix 33 

Phenanlhrene 24 Ix 2.13 ND Ix 2 9 Ix 1.97 

Pyrene 19 Ix 4.56 ND Ix 4.4 6.5 Ix 4.22 

ND= Not detected 



Table 4-6. Continued. 

CRAIGHILL CHANNEL 

Analylc CR1 SED CR2SED CR2FD SED CR3 SED                     | 

Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.        Dil. Limit 

1 -Mclhylnaphthalenc ND Ix 20 ND Ix 30 ND Ix 47 ND Ix 34 

2-Mcthylnaphthalenc ND Ix 20 ND Ix 30 ND Ix 47 ND Ix 34 

Acnuphthene ND Ix 20 ND Ix 30 ND Ix 47 ND Ix 34 

Acenaphthylene ND Ix 35 ND Ix 52 ND Ix 80 ND Ix 58 

Anthracene . ND Ix 2 ND Ix 3 ND Ix 4.7 ND Ix 3.4 

Benzo[a]pyrene ND Ix 2.8 5.4 1" 4.09 ND Ix 6.4 ND Ix 4.6 

Benzo[b]nuoramhene 12 Ix 3.04 8.5 Ix 4.52 10 Ix 7 5.8 Ix 5.10 

Benzo[g,h,i]peiylene ND Ix 2.8 4.4 Ix 4.09 ND Ix 6.4 ND Ix 4.6 

Bcnzo[k]fluoranthcnc ND Ix 1.3 2.7 ^             Ix 1.87 ND Ix 2.9 ND Ix 2.1 

Bcnzla]amhraccnc ND Ix 1 ND Ix 1.5 3.3 Ix 2.3 ND Ix 1.7 

Chrysene 7.3 Ix 1.29 4.2 Ix 1.91 3.5 Ix 2.97 ND Ix 2.2 

Dibenz(a,h]anthracene ND Ix 1.4 ND Ix 2.1 ND Ix 3.2 ND Ix 2.4 

Huoranthene ND Ix 2.8 ND Ix 4.1 9.1 Ix 6.33 ND Ix 4.6 

Fluorcnc 6.8 Ix 4.20 8.9 Ix 6.24 29 Ix 9.67 ND Ix 7.1 

Indeno[ 1.2,3-cdlpyrene ND Ix 2.3 ND Ix 3.4 ND Ix 5.4 ND Ix 3.9 

Naphthalene ND Ix 20 ND Ix 30 ND Ix 47 ND Ix 34 

Phenanthrene 5 Ix 1.22 9.2 Ix 1.81 17 Ix 2.8 4.2 Ix 2.04 

Pvrene 2.9 Ix 2.61 6.9 Ix 3.87 13 Ix 6 ND Ix 4.4 

ND= Not detected 



Table 4-6. Continued. 

CRAIGHILL ANGLE 

Analyte 

URflcg 

CRA1SED CRA2 SED                   | 

Result Qual.       Dil. Limit Result Qual.        Dil. Limit 
l-Melhylnaphthalcnc ND Ix 42 ND Ix 53 
2-Mcthylnaphthalene ND Ix 42 ND Ix 53 
Accnaphthcne ND Ix 42 ND Ix 53 
Acenaphthylene ND Ix 72 ND Ix 90 

Anthracene ND Ix 4.2 ND Ix 5.3 
Benzo| a Jpyrene ND Ix 5.7 ND Ix 7.1 
Benzoj b ]fluoranthene 6.5 Ix 6.3 ND Ix 7.9 
Benzo[g,h,i|perylene ND Ix 5.7 ND Ix 7.1 
Benzo[k]nuoranthene ND Ix 2.6 ND Ix 3.3 
Benz(a]anthracene ND Ix 2.1 2.6 Ix 2.6 

Chrysene 5.4 Ix 2.7 ND Ix 3.3 

Dibenz(a,h]anthracene ND Ix 2.9 ND Ix 3.6 

Fluoranthene 6.2 Ix 5.7 7.6 Ix 7.1 

Fluorcne 18 Ix 8.7 20 Ix 11 
Indeno[l,2,3-cd]pyrene ND Ix 4.8 ND Ix 6 

Naphthalene 67 Ix 42 ND Ix 53 

Phenanthrene 11 Ix 2.5 14 Ix 3.2 

Pyrene 8 Ix 5.4 13 Ix 6.8 

ND= Not detected 



Table 4-6. Continued. 

CRAIGHILL UPPER RANGE 

Analyte 

uf?/kg 

CRU1 SED CRU2 SED CRU3 SED                    | 

Result Qual.        Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

1-Methylnaphlhalene ND Ix 50 ND Ix 22 ND Ix 33 

2-Mclhylnaphthalcnc ND Ix 50 ND Ix 22 ND Ix 33 

Acenaphthcne ND Ix 50 ND Ix 22 ND Ix 33 

Acenaphlhylene ND Ix 85 ND Ix 38 ND Ix 56 

Anthracene ND Ix 5 ND Ix 2.2 3.3 Ix 3.27 

Benzo|a]pyrene 13 Ix 6.74 ND Ix 3 7.3 Ix 4.44 

Benzo[b|fluoranthene 20 Ix 7.45 5 Ix 3.32 15 Ix 4.91 

Benzo|g,h,i]perylene 13 Ix 6.74 ND Ix 3 5.9 Ix 4.44 

Benzo[k]fluoranthene 6.6 Ix 3.09 ND Ix 1.4 2.9 Ix 2.03 

Benz|a|anthracene 9.9 Ix 2.45 ND Ix 1.1 3.4 Ix 1.61 

Chrysene 11 Ix 3.16 ND Ix 1.4 5.5 Ix 2.08 

Dibenz(a,h]anthracene 6.6 Ix 3.44 ND Ix 1.5 ND Ix 2.3 

Fluoranthene 15 Ix 6.74 3 Ix 3.01 5.8 Ix 4.44 

Fluorene 22 Ix 10.28 6.5 Ix 4.59 28 Ix 6.78 

Indeno( l,2,3-cd]pyrene 9.5 Ix 5.67 ND Ix 2.5 ND Ix 3.7 

Naphthalene ND Ix 50 30 Ix 22.15 45 Ix 32.71 

Phenanthrene 18 Ix 2.98 4.8 Ix 1.33 12 Ix 1.96 

Pyrene 18 Ix 6.38 4.2 Ix 2.85 8.9 Ix 4.21 

ND= Not detected 



Table 4-6. Continued. 

CUTOFF AJVGLE 

Analyte 

Ufiftg 

1 -Mclhylnaphthalcne 

2-McIhylnaphlhalcnc 
Accnaphthene 

Acenaphthylene 
Anthracene 

Benzo[a]pyrene 

Benzo| b jfluoranthene 

Benzo[g,h,i)peiy!ene 

Benzo[k]fluoranlhene 
Benzfajanlhracene 
Chtysene 

Dibenz(a,h|anthracene 
Fluoranthene 
Fluorene 

Indenol 1,2,3-cd Jpyrene 
Naphthalene 

Phenanthrcne 
rene 

CUTi SED 
Result     Qual.        Dj).        ijm;i 

ND 

ND 

ND 
ND 

ND 
IS 

17 

13 

5.3 
88 

10 

ND 
16 

36 

9.1 

73 

22 

22 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 
Ix 

Ix 

Ix 
Ix 

Ix 
Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

47 

47 

47 
81 

4.7 

6.40 

7.07 

6.40 

2.93 

2.32 [ 

3.00 

3.3 

6.40 

9.76 

5.39 

47.14 

2.83 

6.06 

Result 

ND 

ND 

ND 

ND 

ND 

II 
21 
10 

4.5 

6.9 
7.6 

ND 

14 

24 

ND 

ND 
18 

18 

CUT2 SED 

Qual.        Dfl.        IJmit 

Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 
Ix 
Ix 

56 

56 

56 

96 

5.6 

7.57 

8.37 

7.57 

3.47 

2.75 

3.55 

3.9 

7.57 

11.55 

6.4 

56 

3.35 
7.17 

Result 

ND 

ND 

ND 

ND 

ND 

13 

18 

II 
5.4 

9 

II 

ND 

15 
17 

6.1 

66 

15 

17 

CIIT3 SED 

Dfl. Qual Limit 
Ix 44 
Ix 44 
Ix 44 
Ix 75 
Ix 4.4 
Ix 5.97 

Ix 6.60 
Ix 5.97 

Ix 2.74 
Ix 2.17 

Ix 2.80 
Ix 3.1 

5.97 

9.12 

5.03 

44.03 

2.64 

Ix s.eell 

ND= Not detected 



Table 4-6. Continued. 

TOLCHESTER CHANNEL-VAN VEEN 

Analyte TLC1 SED TLC2 SED TLC2FD SED TLC3 SED                    1 
Result Qual.       Dil. Limit Result Qual.        Dfl. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

1 -Methylnaphthalcnc ND Ix 27 ND Ix 29 ND Ix 31 ND Ix 41 
2-Methylnaphlhalene 37 Ix 27.08 ND Ix 29 ND Ix 31 ND Ix 41 
Acenaphthene ND Ix 27 ND Ix 29 ND Ix 31 ND Ix 41 
Acenaphthytene ND Ix 46 ND Ix 50 ND •   Ix. 53 ND Ix 71 
Anthracene 9.2 Ix 2.71 ND Ix 2.9 ND Ix 3.1 ND Ix 4.1 
Benzo[a|p)Tene 14 Ix 3.68 ND Ix 4 ND Ix 4.2 20 Ix 5.62 
Benzo[b|fluoranthene 49 Ix 4.06 98 Ix 4.41 52 Ix 4.62 30 Ix 6.21 
Benzolg,h,i]pcrylene 12 Ix 3.68 ND Ix 4 ND Ix 4.2 12 Ix 5.62 
Benzo[k|fluoranthene 4.5 Ix 1.68 ND Ix 1.8 ND Ix 1.9 7.3 Ix 2.57 
Bcnz|a]anlhraccnc 8.5 Ix 1.33 ND Ix 1.4 ND Ix 1.5 13 Ix 2.04 
Chiysene 10 Ix 1.72 ND Ix 1.9 ND Ix 2 16 Ix 2.63 
Dibenz(a,h)anthracene ND Ix 1.9 ND Ix 2 ND Ix 2.1 ND Ix 2.9 
Fluoranlhene 24 Ix 3.68 4.5 Ix 3.99 ND Ix 4.2 21 Ix 5.62 
Fluorene 180 Ix 5.61 21 Ix 6.09 ND Ix 6.4 27 Ix 8.58 
Indeno[ 1,2,3-«l]pyrene 11 Ix 3.09 ND Ix 3.4 ND Ix 3.5 13 Ix 4.73 
Naphthalene 160 Ix 27.08 ND Ix 29 ND Ix 31 ND Ix 41 
Phenanthrene 32 Ix 1.62 12 Ix 1.76 2.7 Ix 1.85 16 Ix 2.49 

Pvrene 27 Ix 3.48 8.5 Ix 3.78 4.5 Ix 3.96 21 Ix 5.33 

ND= Not detected 



Table 4-6. Continued. 

TOLCHESTER CHANNEL-GRAVITY CORE 

Analyte 

URflCR 

TLV1SED TLV2 SED TLV3 SED TLV4 SED TLV4SEDDL TLV5 SED                    | 

Result Oual.       DU. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.        Dil. Limit Result Oual.       Dil. Limit Result Qual.        Dil. Limit 

1 -Methylnaphthalene ND Ix 28 ND Ix 27 ND Ix 28 170 Ix 30.91 120 4x 123.6 ND Ix 30 

2-Methylnaphthalene 59 Ix 28.28 44 Ix 26.72 75 Ix 27.78 380 Ix 30.91 320 4x 123.6 75 Ix 30.43 

Acenaphthene 51 Ix 28.28 40 Ix 26.72 60 Ix 27.78 180 Ix 30.91 150 4x 123.6 61 Ix 30.43 

Acenaphlhylene ND Ix 48 ND Ix 46 ND Ix 48 ND Ix 53 ND 4x 210 ND Ix 52 

Anthracene 19 Ix 2.83 7.6 Ix 2.67 10 Ix 2.78 42 Ix 3.09 40 4x 12.36 12 Ix 3.04 

Benzo| a Jpyiene 31 Ix 3.84 19 Ix 3.63 34 Ix 3.77 57 Ix 4.19 81 4x 16.78 28 Ix 4.13 

Benzolbjfluoranthene 43 Ix 4.24 22 Ix 4.01 43 Ix 4.17 120 Ix 4.64 110 4x 18.54 87 Ix 4.57 

Benzo[g, h,ilperylene 14 Ix 3.84 10 Ix 3.63 20 Ix 3.77 46 Ix 4.19 25 4x 16.78 22 Ix 4.13 

Benzo(k]nuoranthene 13 Ix 1.76 7.4 Ix 1.66 13 Ix 1.73 24 Ix 1.92 25 4x 7.68 11 Ix 1.89 

Benz|a]anthracene 19 Ix 1.39 14 Ix 1.32 24 Ix 1.37 44 Ix 1.52 41 4x 6.09 20 Ix 1.5 

Chiysene 22 Ix 1.80 16 Ix 1.70 28 Ix 1.77 56 Ix 1.96 52 4x 7.86 27 Ix 1.93 

Dibenz|a,h]an(hracene 2.8 Ix 1.96 ND Ix 1.9 2.8 1.x 1.92 5.7 Ix 2.14 9.5 4x 8.57 2.5 Ix 2.11 

Huoranlhene 36 Ix 3.84 28 Ix 3.63 47 Ix 3.77 120 Ix 4.19 120 4x 16.78 55 Ix 4.13 

Fluorcne 260 Ix 5.86 140 Ix 5.53 130 Ix 5.75 1100 E           Ix 6.40 1100 4x 25.61 150 Ix 6.30 

[ndcno[ 1,2,3-cd jpyrene 23 Ix 3.23 12 Ix 3.05 23 Ix 3.17 41 Ix 3.53 70 4x 14.13 22 Ix 3.48 

Naphthalene 89 Ix 28.28 99 Ix 26.72 120 Ix 27.78 650 Ix 30.91 510 4x 123.6 75 Ix 30.43 

Phenanthrene 41 Ix 1.70 25 Ix 1.60 32 Ix 1.67 160 Ix 1.85 170 4x 7.42 48 Ix 1.83 

Pyrene 15 Ix 3.64 21 Ix 3.44 33 Ix 3.57 110 Ix 3.97 110 4x 15.89 49 Ix 3.91 

ND= Not detected E=Oulside calibration range 



Table 4-6. Continued. 

BREWERTON EASTERN EXTENSION-VAN VEEN 

Analyte 
UR/kR 

BE1SED BE2 SED BE3 SED BE4 SED                     | 

Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

1 -Mclhylnaphlhalcnc ND Ix 59 ND Ix 42 ND Ix 42 ND Ix 50 

2-Methylnaphthalere ND Ix 59 ND Ix 42 ND Ix 42 ND Ix 50 

Accnaphthcnc ND Ix 59 59 Ix 41.92 ND Ix 42 ND Ix 50 

Acenaphlhylenc ND Ix 100 ND Ix 72 ND Ix 71 ND Ix 85 

Anthracene ND Ix 5.9 4.7 Ix 4.19 ND Ix 4.2 ND Ix 5 

Benzo[alpyrene ND Ix 7.9 14 Ix 5.69 ND Ix 5.6 ND Ix 6.8 

Benzo[b|fluoranthene 9 Ix 8.75 28 Ix 6.29 9.2 Ix 6.23 8.7 Ix 7.47 

Benzo|g,h,ilperylene ND Ix 7.9 8.4 Ix 5.69 ND Ix 5.6 ND Ix 6.8 

Benzo|k]nuoranth«ie ND Ix 3.6 6.2 •-'             Ix 2.60 ND Ix 2.6 ND Ix 3.1 

Benz|a]anthracene ND Ix 2.9 7.3 Ix 2.07 3.4 Ix 2.05 3.2 Ix 2.46 

Chiysene ND Ix 3.7 39 Ix 2.66 4.1 Ix 2.64 ND Ix 3.2 

Dibenz[a,h|anthraceiK ND Ix 4.1 ND Ix 2.9 ND Ix 2.9 ND Ix 3.5 

Fluoranlhcne ND Ix 7.9 24 Ix 5.69 ND Ix 5.6 ND Ix 6.8 

Fluorene ND Ix 12 170 Ix 8.68 ND Ix 8.6 ND Ix 10 

Indeno|l,2,3-cdlpyiene ND Ix 6.7 9 Ix 4.79 5.3 Ix 4.75 ND Ix 5.7 

Naphthalene ND Ix 59 72 Ix 41.92 ND Ix 42 ND Ix 50 

Phenanthrene 3.9 Ix 3.5 18 Ix 2.52 4.3 Ix 2.49 4.1 Ix 2.99 

Pyrene 8.1 Ix 7.5 22 Ix 5.39 7.5 Ix 5.34 6.7 Ix 6.41 

ND= Not detected 



Table 4-6. Continued. 

BREWERTON EASTERN EXTENSION-GRAVITY CORE 

Analylc 

us/kg 

BEV1SED BEV2 SED BEV3 SED BEV4 SED BEV5 SED BEV6 SED                  | 

Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.       DU. Limit Result Qual-       DU. Limit Result Qual.       Dil. Limit Result Qual.       DU. Limit 

1 -Mcthylnaphthalcnc ND Ix 33 ND Ix 32 78 Ix 33.41 ND Ix 31 ND Ix 36 ND Ix 35 

2-MclhylnaphthaIenc ND Ix 33 ND Ix 32 190 Ix 33.41 ND Ix 31 ND Ix 36 ND Ix 35 

Accnaphthenc ND Ix 33 ND Ix 32 420 Ix 33.41 ND Ix 31 ND Ix 36 ND Ix 35 

Acenaphlhylene ND Ix 57 ND Ix 55 ND Ix 57 ND Ix 54 ND Ix 61 ND Ix 60 

Anlhracene 3.7 Ix 3.30 ND Ix 3.2 44 Ix 3.34 3.3 Ix 3.14 ND Ix 3.6 ND Ix 3.5 

Bcnzo[a|pyrenc 14 Ix 4.48 4.8 Ix 4.34 120 Ix 4.53 9.9 Ix 4.26 ND Ix 4.9 ND Ix 4.8 

Bcnzo|b]fluoranthene 25 Ix 4.95 10 Ix 4.79 160 Ix 5.01 21 Ix 4.71 12 Ix 5.37 ND Ix 5.3 

Benzo[g,h,i]perylene 11 Ix 4.48 4.7 Ix 4.34 89 Ix 4.53 12 Ix 4.26 ND Ix 4.9 ND Ix 4.8 

Benzo|k|nuoranthene 6.3 Ix 2.05 ND Ix 2 62 Ix 2.08 4.1 Ix 1.95 ND Ix 2.2 ND Ix 2.2 

Benz[a|aiithraccne 11 Ix 1.63 3.1 Ix 1.58 96 Ix 1.65 7.5 Ix 1.55 1.9 Ix 1.76 ND Ix 1.7 

Chiysene 14 Ix 2.10 3.5 Ix 2.03 120 Ix 2.12 8.8 Ix 2.00 2.4 Ix 2.28 ND Ix 2.2 

Dibcnz|a,hjanthracenc ND Ix 2.3 ND Ix 2.2 12 Ix 2.32 ND Ix 2.2 ND Ix 2.5 ND Ix 2.4 

Fluoranlhenc 19 Ix 4.48 6.1 Ix 4.34 290 Ix 4.53 14 Ix 4.26 ND Ix 4.9 ND Ix 4.8 

Ruorene 36 Ix 6.84 24 Ix 6.62 77 Ix 6.92 23 Ix 6.50 ND Ix 7.4 ND Ix 7.3 

[ndeno|l,2,3-cdlpyrene 9.8 Ix 3.77 ND Ix 3.7 98 Ix 3.82 8.8 Ix 3.59 ND Ix 4.1 ND Ix 4 

Naphthalene no Ix 33.02 ND Ix 32 73 Ix 33.41 ND Ix 31 ND Ix 36 ND Ix 35 

Phenanthrene IS Ix 1.98 8.4 Ix 1.92 170 Ix 2.00 10 Ix 1.88 ND Ix 2.1 ND Ix 2.1 

Pyrene 19 Ix 4.25 8.1 Ix 4.11 150 Ix 4.30 12 Ix 4.04 ND Ix 4.6 ND Ix 4.5 

ND= Not detected 



Table 4-6. Continued. 

BREWERTONREACH 
Analyte 

-"Bftg 
1 -Methylnaphthalenc 
2-MethyInaphthalcnc 
AccnaphUiene 
Accnaphthylcnc 
Anthracene 
Benzo[a]pyrcne 
Benzo[b]nuoranthene 
Beiizo[g,h,iJpeiylene 
Benzofkjfluoranthene 
Benz[a]anthracene 
Chrysene 
Dibenz[a,h|anthracene 
Fluoranthenr 
Fluorene 

[ndenoj l,2,3-cd|pyrene 
llNaphlhalene 
PhenantJirene 

[Pyrene 

BR1 SED 
Result 

ND 
ND 
ND 
ND 
ND 
7.3 
11 

6.9 
3.2 
4 

3.8 
ND 
6.9 
ND 
ND 
ND 
4.4 
9.3 

Oual.       nil 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Limit 
46 
46 
46 
79 

4.6 
6.29 
6.95 
6.29 
2.88 
2.28 
2.95 
3.2 

6.29 
96 
5.3 
46 

2.78 
5.96 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

BR2SED 
Oual. Dil. 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 
Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Ix 

Limit 
44 
44 
44 
75 

4.4 
5.9 
6.6 
5.9 
2.7 
2.2 
2.8 

3 
5.9 
9.1 

5 
44 

2.6 
5.6 

Result 
ND 
150 
400 
ND 
55 
97 
160 
64 
55 

120 
130 
13 

260 
72 
67 
56 
120 
160 

BR3 
Qua!. 

SED 
Dil. 
Ix 

Ix 

Ix 

Ix 

Ix 

Ix 
Ix 

Ix 
Ix 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Limit 
42 

41.79 
41.79 

72 
4.18 
5.67 
6.27 
5.67 
2.60 
2.06 
2.66 
2.90 
5.67 

. 8.66 
4.78 

41.79 
2.51 
5.37 

Result 
ND 
ND 

54 
ND 

12 
37 
96 
39 
22 
31 
38 
5 

65 
26 
37 
ND 
28 
57 

BR4 SED 
Oual.       nil 

ND= Not detected 



Table 4-6. Continued. 

BLIND SPLITS 

Analyte BLINDSPUTlAfBRl) BLINDSPLIT2A(BR3)         1 
Result     Dual.       Dil. Limit Result    Dual.       Dil. Limit 

l-Methylnaphthalene ND Ix 42 ND Ix 38 
2-Methylnaphthalene ND Ix 42 ND Ix 38 
Acenaphthene ND Ix 42 ND Ix 38 
Acenaphthylene ND Ix 73 ND Ix 64 
Anthracene ND Ix 4.2 ND Ix 3.8 
Ben2o[a]pyrene ND Ix 5.8 7.8 Ix 5.08 

Benzolbjfluoranthene 12 Ix 6.36 16 Ix 5.62 

Benzo[g,h,i]perylene 6.5 Ix 5.76 7.9 Ix 5.08 

Bcnzojk jfluoranthene ND Ix 2.6 4.3 Ix 2.33 

Benz|a]anthracene 3.4 Ix 2.09 4.7 Ix 1.84 

Chrysene 4.4 Ix 2.70 5.6 Ix 2.38 

Dibenz[a,h]anthracene ND Ix 2.9 ND Ix 2.6 
Fluoranthene ND Ix 5.8 6 Ix 5.08 

Fluorene ND Ix 8.8 ND Ix 7.8 
Indeno[ 1,2,3-cd Jpyrene 7.9 Ix 4.85 7.8 Ix 4.28 

Naphthalene ND Ix 42 ND Ix 38 
Phenanthrene 3.1 Ix 2.55 3.2 Ix 2.25 

Pyrene 7.6 Ix 5.45 9.4 Ix 4.81 

ND= Not detected 



Table 4-6. Continued. 

BREWERTON ANGLE REACH 

Analyte 
ue/ka 

BRA1SED BRA2 SED                   | 
Oual.       Dil. Limit. Result Oual.       Dil. Limit 

1 -Methylnaphttulene ND Ix 51 ND Ix 49 
2-Methylnaphthalene ND Ix 51 ND Ix 49 
Acenaphthene ND Ix 51 ND Ix 49 
Accnaphthylene ND Ix 88 ND Ix 85 
Anthracene ND Ix 5.1 ND Ix 4.9 
Benzo[a]pjTene 14 Ix 6.96 8.1 Ix 6.71 

Benzo|b]fluoranthene 24 Ix 7.69 21 Ix 7.42 

Benzo[g,h,i]p«y|ene 17 Ix 6.96 8.6 Ix 6.71 

Benzo[k)nuoranthene 6.1 Ix 3.19 4 Ix 3.07 

Benz[a]anthracene 9.2 Ix 2.53 5.3 Ix 2.44 

Chrysene 11 Ix 3.26 6.3 Ix 3.14 

Dibenz[a,h]anthracene ND Ix 3.5 ND Ix 3.4 

Fluoranthene 15 Ix 6.96 8.6 Ix 6.71 

Fluorene ND Ix 11 ND Ix 10 
Indeno|l,2,3-ccl)pyrene 14 Ix 5.86 ND Ix 5.7 

Naphthalene ND Ix 51 ND Ix 49 
Phenanthrene 8.2 Ix 3.08 8.4 Ix 2.97 

Pyrene 21 Ix 6.59 14 Ix 6.36 

ND= Not detected 



Table 4-6. Continued. 

FT. McHENRY REACH 

Analytc 
ue/ke 

FMH1SED FMH2SED FMH3SED FMH4 SED                  I 
Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Qual.       Dil. Result Oual.       Dil. 

1 -Methylnaphthalcne ND Ix 47 ND Ix 54 ND Ix 41 ND Ix 35 

2-Methylnaphthalene ND Ix 47 110 Ix 54.26 ND Ix 41 ND Ix 35 

Acenaphthene 63 Ix 46.98 140 Ix 54.26 ND Ix 41 ND Ix 35 

Acenaphthylene ND Ix 81 ND Ix 93 ND Ix 71 ND Ix 60 

Anthracene 10 Ix 4.70 30 Ix 5.43 ND 1" 4.1 ND Ix 3.5 

Benzojalpyrene 30 Ix 6.38 59 Ix 7.36 ND Ix 5.6 10 Ix 4.71 

Benzo[b|fluoranthene 72 Ix 7.05 170 Ix 8.14 15 Ix 6.18 21 Ix 5.21 

Benzo[g,li,i]perylene 24 Ix 6.38 51 Ix 7.36 6.2 Ix 5.59 13 Ix 4.71 

Benzo[lc]fluoranthene 17 Ix 2.92 33 Ix 3.37 ND Ix 2.6 6.1 Ix 2.16 

Benz[a)anthracene 26 Ix 2.32 46 Ix 2.67 3.8 Ix 2.03 6.6 Ix 1.71 

Chiysene 34 Ix 2.99 62 Ix 3.45 19 Ix 2.62 11 Ix 2.21 

Diben2la,h]anthracene 3.6 Ix 3.26 7.1 Ix 3.76 ND Ix 2.9 ND Ix 2.4 

Fluoranthene 57 Ix 6.38 120 Ix 7.36 9.1 Ix 5.59 12 Ix 4.71 

Fluorene 26 Ix 9.73 95 Ix 11.24 ND Ix 8.5 7.7 Ix 7.20 

[ndcno[ 1,2,3-cd Ipyrene 25 Ix 5.37 54 Ix 6.20 ND Ix 4.7 13 Ix 3.97 

Naphthalene ND Ix 47 69 Ix 54.26 ND Ix 41 ND Ix 35 

Phenanthrene 25 Ix 2.82 64 Ix 3.26 13 Ix 2.47 6.2 Ix 2.08 

Pvrene 50 Ix 6.04 90 Ix 6.98 9.3 Ix 5.29 14 Ix 4.47 

ND= Not detected 



Table 4-6. Continued. 

CURTIS BAY REACH 

Analyte 
up/kg 

CB1SED CB2 SED CB3 SED CB4 SED                    1 
Result Dual.       Dil. ..Limit Result Qu.1.       Dil, Result Oual.       Dil. Limit Result Oual.       Dil. Limit 

1 -MethylnaphUulene ND Ix 61 ND Ix 29 ND Ix 57 ND Ix 61 
2-Methylnaphthalene ND Ix 61 ND Ix 29 ND Ix 57 67 Ix 60.87 

Acenaphthene ND Ix 61 ND Ix 29 ND Ix 57 81 Ix 60.87 

Acenaphlhylene ND Ix 100 ND Ix 49 ND Ix 97 ND Ix 100 
Anthracene 8.7 Ix 6.09 ND Ix 2.9 ND Ix 5.7 8.6 Ix 6.09 

Ben2o[a]pyrene 29 Ix 8.26 9.7 Ix 3.87 9.6 Ix 7.72 20 Ix 8.26 

Benzolbjfluoranthene 52 Ix 9.13 21 Ix 4.28 21 Ix 8.54 43 Ix 9.13 

Benzo|g,h,i]perylene 27 Ix 8.26 9 Ix 3.87 11 Ix 7.72 19 Ix 8.26 

Bcnzo|k]fluoranlhcnc 15 Ix 3.78 5.1 • jlX 1.77 5.5 Ix 3.54 11 Ix 3.78 

Benz[a]anthracene 22 Ix 3 7.1 Ix 1.41 7.2 Ix 2.80 17 Ix 3 
Chiysene 29 Ix 3.87 10 Ix 1.81 11 Ix 3.62 29 Ix 3.87 

Dibenz(a,h]anthracene ND Ix 4.2 ND Ix 2 ND Ix 3.9 ND Ix 4.2 
Fluoranthene 41 Ix 8.26 15 Ix 3.87 14 Ix 7.72 38 Ix 8.26 

Fluorene 23 Ix 12.61 7.4 Ix 5.91 12 Ix 11.79 17 Ix 12.61 

Indeno[ 1,2,3 -cd Jpyrene 27 Ix 6.96 8.9 Ix 3.26 8.7 Ix 6.50 17 Ix 6.96 

Naphthalene 67 Ix 60.87 ND Ix 29 ND Ix 57 ND Ix 61 
Phenanthrene 22 Ix 3.65 6.7 Ix 1.71 9.5 Ix 3.41 24 Ix 3.65 

Pvrene 39 Ix 7.83 15 Ix 3.67 17 Ix 7.32 33 Ix 7.83 

ND= Not detected 



Table 4-6. Continued. 

FERRY BAR REACH 

Analyte 
ue/k(! 

FB1SED FB2SED FB3 SED                    I 
Dual.       Dil. Result Dual.      Dil. Limit Result Oual.       Dil. 

1-Methylnaphthalene ND Ix 65 ND Ix 69 ND Ix 55 
2-Methylnaphthalene 85 Ix 64.81 ND Ix 69 .120 Ix 55.12 

Acenaphthene 130 Ix 64.81 ND Ix 69 180 Ix 55.12 

Acenaphthylene ND Ix 110 ND Ix 120 ND Ix 94 
Anthracene 23 Ix 6.48 ND Ix 6.9 24 Ix 5.51 

Benzolajpyrene 47 Ix 8.80 19 Ix 9.41 54 Ix 7.48 

Benzo(b]fluoranlhene 80 Ix 9.72 34 Ix 10.4 140 Ix 8.27 

Benzo[g,h,i|p«yl•e 36 Ix 8.80 19 Ix 9.41 49 Ix 7.48 

Bcnzo[k)fluoranlhenc 26 Ix 4.03 9.2 Ix 4.31 30 Ix 3.43 

Benz[a]anthracene 39 Ix 3.19 13 Ix 3.42 40 Ix 2.72 

Chrysene 65 Ix 4.12 20 Ix 4.41 69 Ix 3.50 

Dibenz(a,h (anthracene 4.9 Ix 4.49 ND Ix 4.8 6.1 Ix 3.82 

Huoianthcnc 100 Ix 8.80 36 Ix 9.41 130 Ix 7.48 

Fluorene 36 Ix 13.43 17 Ix 14.36 62 Ix 11.42 

Indeno| l,2t3-cd]pyrene 32 Ix 7.41 17 Ix 7.92 51 Ix 6.30 

Naphthalene ND Ix 65 ND Ix 69 ND Ix 55 
Phenanthrene 46 Ix 3.89 24 Ix 4.16 52 Ix 3.31 

Pvrene 85 Ix 8.33 32 Ix 8.91 98 Ix 7.09 

ND= Not detected 



Table 4-6. Continued. 

NORTHWEST BRANCH EAST 

Analyte 
Ut>/k(! 

NBE1SED NBE2 SED                   | 
Result Dual.       Dil. Limit Result Dual.       Dil. Limit 

1-Methylnaphthalene ND Ix 64 ND Ix 73 
2-Melhylnaphthalcne 77 Ix 64.22 220 Ix 73.3 

Acenaphthcne 96   ' Ix 64.22 250 Ix 73.3 

Acenaphthylene ND Ix no ND Ix 130 
Anthracene 22 Ix 6.42 58 Ix 7.33 

Benzo[a]pyrene 34 Ix 8.72 76 Ix 9.95 

Benzo[b]fluoranthene 75 Ix 9.63 170 Ix 10.99 

Bcnzo(g,h,i]perylcnc 33 Ix 8.72 57 Ix 9.95 

Benzolkjfluoranthene 20 Ix 3.99 47 Ix 4.56 

Benz[a]anthracene 43 Ix 3.17 180 Ix 3.61 

Chrysene 86 Ix 4.08 150 Ix 4.66 

Dibenz[a,h]anthraccne 4.6 Ix 4.45 10 Ix 5.08 

Fluoranthene 88 Ix 8.72 220 Ix 9.95 

Fluorcnc 31 Ix 13.3 64 Ix 15.18 

Indeno( 1,2,3-cd (pyrcnc 34 Ix 7.34 53 Ix 8.38 

Naphthalene ND Ix 64 ND Ix 73 
Phenanthrene 32 Ix 3.85 70 Ix 4.40 

Pvrene 71 Ix 8.26 170 Ix 9.42 

ND= Not detected 



Table 4-6. Continued. 

NORTHWEST BRANCH WEST 

Analyte NBW1 SED NBW2 SED NBW3 SED                 I 
Result Dual.       Dil. Oual.       Dil. Result Oual.       Dil. Limit 

1 -Mclhylnaphlhalcnc ND Ix 42 ND Ix 32 ND Ix 61 
2-Methy!naphlhalcne ND Ix 42 230 Ix 31.89 310 Ix 60.61 

Acenaphthene ND Ix 42 230 Ix 31.89 680 Ix 60.61 

Acenaphthylcne ND Ix 71 ND Ix 55 ND Ix 100 
Anthracene ND Ix 4.2 50 Ix 3.19 34 Ix 6.06 

Benzol a Jpyrene ND Ix 5.6 67 Ix 4.33 130 Ix 8.23 

Benzo(b]nuoranthene 11 Ix 6.23 150 Ix 4.78 180 Ix 9.09 

BenzolgXilpery'6110 ND Ix 5.6 61 Ix 4.33 120 Ix 8.23 

Benzo[k]nuoranthene ND Ix 2.6 40 Ix 1.98 74 Ix 3.77 

Benz[a|anthracene ND Ix 2 54 Ix 1.57 140 Ix 2.99 

Chrysene 14 Ix 2.64 270 Ix 2.03 230 Ix 3.85 

Dibenz[a,h)anthracene ND Ix 2.9 8.5 Ix 2.21 14 Ix 4.20 

b luoranthene 9.1 Ix 5.64 220 Ix 4.33 350 Ix 8.23 

1tuurene ND Ix 8.6 35 Ix 6.61 23 Ix 12.55 

lndcno[ 1,2,3-cd Jpyrene ND Ix 4.7 52 Ix 3.64 130 Ix 6.93 

Naphthalene ND Ix 42 44 Ix 31.89 ND Ix 61 
Phenanthrene ND Ix 2.5 47 Ix 1.91 140 Ix 3.64 

Pvrene 11 Ix 5.34 160 Ix 4.1 260 Ix 7.79 

ND= Not detected 



Table 4-7. Pesticide and PCB results for Chesapeake Bay and Baltimore Harbor sediments presented by sample reach. 

POPLAR ISLAND 

Analylc 
ug/kg 

Pll SED PI2 SED PI3 SED PI4 SED —---— 
Result" 

PIS SED 
_fl.ual-.....D.iL.. .Limit. 

3.6 

Result Oual.       Oil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.        Dil. Limit 
4,4-DUD ND Ix 3 ND Ix 32 ND Ix 2.3 ND Ix 2.8 ND Ix 
M'-DDE ND Ix 0.62 ND Ix 6.6 ND Ix 0.48 ND Ix 0.59 ND Ix 0.74 
4,4'-DDT ND Ix 3.4 ND Ix 36 ND Ix 2.6 ND Ix 3.2 ND Ix 4.1 
Aldrin ND Ix 0.34 ND Ix 0.76 ND Ix 0.2 ND Ix 0.32 ND Ix 0.41 
alpha-lSHC ND Ix 2.4 ND Ix 25 ND Ix 1.8 ND Ix 2.2 ND Ix 2.8 
Azinphos methyl ND Ix 4.9 ND Ix 16 ND Ix 4.3 ND Ix 4.8 ND Ix 5.3 
hela-DHC ND Ix 0.21 ND Ix 2.3 ND Ix 0.16 ND Ix 0.2 ND Ix 0.25 
Chlordane, technical ND Ix 7.9 ND Ix 84 ND Ix 6.1 ND Ix 7.5 ND Ix 9.4 
Chlorobcnsidc ND Ix 4.9 ND Ix 16 ND Ix 4.2 ND Ix 4.7 ND Ix 5.2 
Daclhal ND Ix 4.9 ND Ix 16 ND Ix 4.2 ND Ix 4.7 ND Ix 5.2 
della-UHC ND Ix 0.36 ND Ix 3.9 ND Ix 0.28 ND Ix 0.34 ND Ix 0.43 
Dcmclon ND Ix 4.9 ND Ix 16 ND Ix 4.3 ND Ix 4.8 ND Ix 5.3 
Dicldrin ND Ix 2.8 ND Ix 29 ND Ix 2.1 ND Ix 2.6 ND Ix 3.3 
F.ndosulf an I ND Ix 0.21 ND Ix 2.3 ND Ix 0.16 NO Ix 0.2 ND Ix 0.25 
lindosulfan II ND Ix 0.49 ND Ix 5.2 ND Ix 0.38 ND Ix 0.47 ND Ix 0.58 
Endosulfan sulfate ND Ix I.I ND Ix 12 ND Ix 084 ND Ix 1 ND Ix 1.3 
Endiin ND Ix 3 ND Ix 32 ND Ix 2.3 ND Ix 2.8 ND Ix 3.6 
Kndrin aldehyde ND Ix 0.21 ND Ix 23 ND Ix 0.16 ND Ix 0.2 ND Ix 0.25 
Ethyl parathion ND Ix 4.9 ND Ix 16 ND Ix 4.2 ND Ix 4.7 ND Ix 5.2 
gamma-DHC ND Ix 1.6 ND Ix 17 ND Ix 1.2 ND Ix 1.5 ND Ix 1.9 
Hcptachlor ND Ix 1.8 ND Ix 19 ND Ix 1.4 ND Ix 1.7 ND Ix 2.1 
I Icptachlor cpoxidc ND Ix 0.15 ND Ix 0.48 ND Ix 0.13 ND Ix 0.14 ND Ix 0.16 
Malathion ND Ix 4.9 ND Ix 16 ND Ix 4.2 ND Ix 4.7 ND Ix 5.2 
Methoxychlor ND Ix 18 ND Ix 57 ND Ix IS ND Ix 17 ND Ix 19 
Methyl parathion ND Ix 4.9 ND Ix 16 ND Ix 4.2 ND Ix 4.7 ND Ix 5.2 
Mirex ND Ix 4.9 ND Ix 16 ND Ix 4.2 ND Ix 4.7 ND Ix 5.2 
Toxaphcne ND Ix 110 ND Ix 1200 ND Ix 87 ND Ix 110 ND Ix 130 
Aroclor-1016 ND Ix 5.9 ND Ix 19 ND Ix 5.1 ND Ix 5.7 ND Ix 6.4 
Aroclor-1221 ND Ix 15 ND Ix 48 ND Ix 13 ND Ix 14 ND Ix 16 
Aroclor-1232 ND Ix 4.4 ND Ix 14 ND Ix 3.8 ND Ix 4.3 ND Ix 4.8 
Aroclor-1242 ND Ix 5.9 ND Ix 19 ND Ix 5.1 ND Ix 5.7 ND Ix 6.4 
Aroclor-1248 ND Ix 1.5 ND Ix 4.8 ND Ix 1.3 ND Ix 1.4 ND Ix 1.6 
Aroclor-1254 ND Ix 2.9 ND Ix 10 ND Ix 2.6 ND Ix 2.8 ND Ix 3.2 
Aroclor-1260 ND Ix 1.5 ND Ix 4.8 ND Ix 1.3 ND Ix  L4 . ND —     -   .     Ix 1.6 

ND= Not detected 



Table 4-7. Continued. 

DKEPTROUGH 

Analytc 1                    DTI SED L                DT2 SED DT3 SED 
limit Result Oual.       Oil. Limit Result Qual.       Dil. Limit Result Oual.        Dil. 

M'-DDD ND Ix 35 ND Ix 6.5 ND Ix 31 
4,4--Dl)E ND Ix 7.3 ND Ix 1.3 ND Ix 6.5 
4,4'-UDT NO Ix 40 ND Ix 7.4 ND Ix 36 
Aldrin ND Ix 4 ND Ix 0.74 ND Ix 3.6 
alpha-BIIC ND Ix 28 ND Ix 5.1 ND Ix 24 
Azinphos methyl ND Ix 17 ND Ix 7.2 ND Ix 16 
bcla-BMC ND Ix 2.5 ND Ix 0.46 ND Ix 2.2 
Chlordanc, technical ND Ix 93 ND Ix 17 ND Ix 82 
Chlorobcnsidc ND Ix 17 ND Ix 7.2 ND Ix 16 
Dacthal ND Ix 17 ND Ix 7.2 ND Ix 16 
dclta-BI IC ND Ix , 4.3 ND Ix 0.79 ND Ix 3.8 
Dcmclon ND Ix 17 ND Ix 7.2 ND Ix 16 
Dicldrin ND Ix 33 ND Ix 6 ND Ix 29 
I^ndosullan I ND Ix 2.'- ND Ix 0.46 ND Ix 2.2 
lindosulfan 11 ND Ix 5.8 ND Ix I.I ND Ix 5.1 
Endosullan sulfalc ND Ix 13 ND Ix 2.4 ND Ix 11 
lindrin ND Ix 35 ND Ix 6.5 ND Ix 31 
Endrin aldehyde ND Ix 2.5 ND Ix 0.46 ND Ix 2.2 
Ethyl parathion ND Ix 17 ND Ix 7.2 ND Ix 16 
gamma-DHC ND Ix 3.7 ND Ix 3.4 ND Ix 16 
I Icptachlor ND Ix 21 ND Ix 3.8 ND Ix 18 
I leptachlor cpoxide ND Ix 0.5 ND Ix 0.22 ND Ix 0.47 
Malathion ND Ix 17 ND Ix 7.2 ND Ix 16 
Mcthoxychlor ND Ix 60 ND Ix 26 ND Ix 57 
Methyl parathion ND Ix 17 ND Ix 7.2 ND Ix 16 
Mirex ND Ix 17 ND Ix 7.2 ND Ix 16 
Toxaphene ND Ix 1300 ND Ix 250 ND Ix 1200 
Aroclor-1016 ND Ix 20 ND Ix 8.6 ND Ix 19 
Aroclor-1221 NT) Ix 50 ND Ix 22 ND Ix 47 
Aroclor-1232 ND Ix 15 ND Ix 6.5 ND Ix 14 
Aroclor-1242 ND Ix 20 ND Ix 8.6 ND Ix 19 
Aroclor-1248 ND Ix 5 ND Ix 2.2 ND Ix 4.7 
Aroclor-1254 ND Ix 10 ND Ix 4.3 ND Ix 9.4 
Aroclor-1260 ND Ix 5 ND Ix 4.8 ND Ix  _4:7 

ND=Not detected 



Table 4-7. Continued. 

KENT ISLAND DEEP 

Analyte 1                    Kll SED KI2SED KI3SED 
Result Dual.       Oil. Limit Result Qua).       Dil. Limit Result Qual.       Dil.. limit 

4,4'-DDD ND Ix 1.9 ND Ix 4.1 ND Ix 2 
4,4'-DDE ND Ix 0.39 ND Ix 0.85 ND Ix 0.42 
4,4,-DDT ND Ix 2.1 ND Ix 4.7 ND Ix 2.3 
Aldrin ND Ix 0.21 ND Ix 0.47 ND Ix 0.23 
alpha-nHC ND Ix 1.5 ND Ix 3.2 ND Ix 1.6 
Aanphos mclhyl ND Ix 4.4 ND Ix 9.8 ND Ix 4.8 
beU-BIIC ND Ix 0.13 ND Ix 0.29 ND 1.x 0.14 
Chlordanc, lechnical ND Ix 4.9 ND Ix 11 ND Ix 5.4 
Chlorobcnsidc ND Ix 4.4 ND Ix 9.7 ND Ix 4.8 
Oaclhal ND Ix 4.4 ND Ix 9.7 ND Ix 4.8 
dclla-DHC ND Ix 0.23 ND Ix 0.5 ND Ix 0.25 
Demclon ND Ix 4.4 ND Ix 9.8 ND Ix 4.8 
Dicldrin ND Ix 1.7 ND Ix 3.8 ND Ix 1.9 
Endosulfan I ND Ix 0.13 ND Ix 0.29 ND Ix 0.14 
EndosuUan U ND Ix 0.31 ND Ix 0.68 ND Ix 0.33 
Hndosulfan sull'atc ND Ix 0.68 ND Ix 1.5 ND Ix 0.74 
Endrin ND Ix 1.9 ND Ix 4.1 ND Ix 2 
Endrin aldehyde ND Ix 0.13 ND Ix 0.29 ND Ix 0.14 
Ethyl parathion ND Ix 4.4 ND Ix 9.7 ND Ix 4.8 
gamma-DIIC ND Ix 0.97 ND Ix 2.1 ND Ix 1.1 
Heplachlor ND Ix 1.1 ND Ix 2.4 ND Ix 1.2 
Heptachlor epoxidc ND Ix 0.13 ND Ix 0.29 ND Ix 0.14 
Malathion ND Ix 4.4 ND Ix 9.7 ND Ix 4.8 
Methoxychlor ND Ix 16 ND Ix 35 ND Ix 17 
Methyl parathion ND Ix 4.4 ND Ix 9.7 ND Ix 4.8 
Mirex ND Ix 4.4 ND Ix 9.7 ND Ix 4.8 
Toxaphcne ND Ix 71 ND Ix 160 ND Ix 77 
Aroclor-1016 ND Ix 5.3 ND Ix 12 ND Ix 5.8 
Aroclor-1221 ND Ix 13 ND Ix 30 ND Ix 14 
Aroclor-1232 ND Ix 4 ND Ix 8.9 ND Ix 4.3 
Aroclor-1242 ND Ix 5.3 ND Ix 12 ND Ix 5.8 
Aroclor-1248 ND Ix 1.3 ND Ix 3 ND Ix 1.4 
Aroclor-1254 ND Ix 2.7 ND Ix 5.9 ND Ix 2.9 
Aroclor-1260 ND Ix 1.3 ND Ix 4.6 ND Ix 4.6 

ND=Not detected 



Table 4-7. Continued. 

POOI.ES ISLAND 

Analytc 1                   POLISED                   1 
Result Qual.       Dil. Limit 

4,4'-DDD ND Ix 3.5 
4,4-DDE ND Ix 0.72 
4,4-DDT ND Ix 4 
Aldrin ND Ix 0.4 
alpha-BIIC ND Ix 2.8 
A/inphos methyl ND Ix 2 
bcta-DIIC ND Ix 0.25 
Chlordane, lechnical ND Ix 9.2 
Chlorobensidc ND Ix 17 
Dacthal ND Ix 17 
dclta-BIIC ND Ix 0.42 
Demcton ND Ix 2 
Dieldrin ND Ix 3.2 
Hndosulfan I ND Ix 0.25 
Endosulfan D ND Ix 0.57 
Endosulfan sulfatc ND Ix 1.3 
Endrin ND Ix 3.5 
Endrin aldehyde ND Ix 0.25 
Ethyl parathion ND Ix 17 
gamma-BIIC ND Ix 1.8 
Hcptachlor ND Ix 2.1 
Hcptachlor epoxide ND Ix 0.25 
Malathion ND Ix 17 
Mcthoxychlor ND Ix 30 
Methyl parathion ND Ix 17 
Mircx ND Ix 17 
Toxaphene ND Ix 130 
Aroclor-1016 ND Ix 9.9 
Aroclor-1221 ND Ix 25 
Aroclor-1232 ND Ix 7.4 
Aroclor-1242 ND Ix 9.9 
Aroclor-1248 ND Ix 2.5 
Aroclor-1254 ND Ix 4.9 
Aroclor-1260 ND Ix 2.5 

ND=Not detected 



Table 4-7. Continued. 

SWAN POINT CIIANNKL 

Analyle 
ue/kc 

r               SWPl SED SWP2 SED .SW1>3 SED 
Result     Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

4,4'-DDD ND Ix 6.1 ND Ix 6.1 ND                       Ix 5.6 
4,4'-DDE ND Ix 1.3 ND Ix 1.3 ND                       Ix 1.2 
4,4'-DDT ND Ix 7 ND Ix 7 ND                         Ix 6.4 
Aldrin ND Ix 0.7 ND Ix 0.7 ND                       Ix 0.64 
alpha-BIIC ND Ix 4.8 ND Ix 4.8 ND                       Ix 4.4 
Arinphos mclhyl ND Ix 14 ND Ix 29 ND                         Ix 27 
bela-BHC ND Ix 0.43 ND Ix 0.43 ND                         Ix 0.4 
Chlordanc, lechnical Nl) Ix 16 ND Ix 16 ND                         Ix 15 
Chlorobenside ND Ix 14 ND Ix 2.9 ND                         Ix 2.7 
Daclhal ND Ix 14 ND Ix 2.9 ND                         Ix 2.7 
delta-DHC ND Ix 0.74 ND Ix 0.74 ND                         Ix 0.68 
Demcton ND Ix 14 ND Ix 29 Nl)                         Ix 27 
Dicldrin ND Ix 5.7 ND Ix 5.7 Nl)                         Ix 5.2 
EndosuUan 1 Nl) Ix 0.43 ND Ix 0.43 ND                         Ix 0:4 
Endosulfan 0 Ml Ix 1 ND Ix 1 ND                         Ix 0.92 
lindosulfan sulfate ND Ix 2.2 ND Ix 2.2 ND                         Ix 2 
Kndrin ND Ix 6.1 ND Ix 6.1 ND                         Ix 5.6 
Kndrin aldehyde ND Ix 0.43 ND Ix 0.43 Nl)                         Ix 0.4 
F.lhyl paralhion ND Ix 14 Nl) Ix 2.9 Nl)                         Ix 2.7 
gamma-BHC ND Ix 3.2 ND Ix 32 Nl)                         Ix 2.9 
I leptachlor ND Ix 3.6 ND Ix 3.6 Nl)                         Ix 3.3 
Heplachlor cpoxide Nl) Ix 0.43 ND Ix 0.43 ND                         Ix 0.4 
Malalhion ND Ix 14 ND Ix 2.9 ND                         Ix 2.7 
Melhoxychlor ND Ix 52 Nl) Ix 52 ND                         Ix 48 
Mclhyl paralhion ND Ix 14 ND Ix 2.9 ND                         Ix 2.7 
Mircx ND Ix 14 ND Ix 2.9 Nl)                         Ix 2.7 
Toxaphcne ND Ix 230 ND Ix 230 ND                         Ix 210 
Areclor-1016 ND Ix 17 ND Ix 18 ND                         Ix 16 
Aroclor-1221 ND Ix 43 ND Ix 44 ND                         Ix 40 
Aroclor-1232 Nl) Ix 13 ND Ix 13 Nl)                         Ix 12 
Aroclor-1242 ND Ix 17 ND Ix 18 ND                         Ix 16 
Aroclor-1248 ND Ix 4.3 ND Ix 4.4 ND                         Ix 4 
Aroclor-1254 ND Ix 8.6 ND Ix 8.8 ND                         Ix 8.1 
Aroclor-1260 ND Ix 4.3 ND Ix 4.4 ND                         Ix  4 

ND=Not detected 



Table 4-7   Continued. 

CRAlCHIi.L KNTRANCK 

Analytc 
.-^.•...__ 

CRE1 SED CRJi2 SED 
—' ""   "    ' CRE3 SKD 

-••-" — --•: 

 ug/kg 
4,4'-l)OD 

Rcsu|t_ Oual.        Dil. Limit Result Oual.        Dil. —LuniL. iKssuit _.Qua!:"       M 
Ix 

Limit 
 3.3 NID Ix 3.5 ND Ix 3.4 ND 

4,4,-DDK ND Ix 0.73 ND Ix 0.7 ND Ix 0.68 
4,4,-DDT II I'            Ix 4.1 ND Ix 3.9 ND Ix 3.7 
Aldrin ND Ix 0.41 ND Ix 0.39 ND Ix 0.37 
alpha-DHC ND Ix 2.8 ND Ix 2.7 ND Ix 2.6 
Azinphos melhyl ND Ix 17 ND Ix 16 ND- Ix 16 
beta-BHC ND Ix 0.25 ND Ix 0.24 ND Ix 0.23 
Chlordane, technical ND Ix 9.4 ND Ix 9 ND Ix 8.7 
Chlorobenside ND Ix 1.7 ND Ix 1.6 ND Ix 1.6 
Dacihal ND Ix 1.7 ND Ix 1.6 ND Ix 1.6 
dclla-BHC ND Ix 0.43 ND Ix 0.41 ND Ix 0.4 
Demeton ND Ix 17 ND Ix 16 ND Ix 16 
Dieldrin ND Ix 3.3 ND Ix 3.1 ND Ix 3 
Endosulfan I ND Ix 0.25 ND Ix 0.24 ND Ix 0.23 
EndosuUan II ND Ix 0.58 ND '* 0.56 ND Ix 0.54 
Endosulfan sulfalc ND Ix 1.3 ND Ix 1.2 ND Ix 1.2 
Endrin ND Ix 3.5 ND Ix 3.4 ND Ix 3.3 
Endrin aldehyde ND Ix 0.25 ND Ix 0.24 ND Ix 0.23 
Ethyl parathion ND Ix 1.7 ND Ix 1.6 ND Ix 1.6 
gamma-BHC ND Ix 1.8 ND Ix 1.8 ND Ix 1.7 
lleptachlor ND Ix 2.1 ND Ix 2 ND Ix 1.9 
1 leptachlor epoxide ND Ix 0.25 ND Ix 0.24 ND Ix 0.23 
Malathion ND Ix 1.7 ND Ix 1.6 ND Ix 1.6 
Methoxychlor ND Ix 25 ND Ix 24 ND Ix 23 
Methyl parathion ND Ix 1.7 ND Ix 1.6 ND Ix 1.6 
Mirex ND Ix 1.7 ND Ix 1.6 ND Ix 1.6 
Toxaphene ND Ix 130 ND Ix 130 ND Ix 120 
Aroclor-1016 ND Ix 10 ND Ix 9.8 ND Ix 9.3 
Aroclor-1221 ND Ix 26 ND Ix 24 ND Ix 23 
Aroclor-1232 ND Ix 7.7 ND Ix 7.3 ND Ix 7 
Aroclor-1242 ND Ix 10 ND Ix 9.8 ND Ix 9.3 
Aroclor-1248 ND Ix 2.6 ND Ix 2.4 ND Ix 2.3 
Aroclor-1254 ND Ix 5.1 ND Ix 4.9 ND Ix 4.7 
lAroclor-1260 ND Ix 2.6 ND Ix 2.4 ND Ix 2.3 

ND=Not detected P=Inductively coupled plasma 



Table 4-7. Conlinucd. 

CRAIGllll.LCIIANNKI. 

Analylc 
up/l<g 

4,-DDD 
4,4,-DDE 
4,4,-DDT 
Aldrin 
alpha-DHC 
Azinphos methyl 
beta-DHC 
Chlordanc, technical 
Chlorobcnsidc 
Dacthal 
delta-RHC 
Dcmcton 
Dieldrin 
Endosulfan I 
Endosulfan n 
Endosulfan sulfatc 
Endrin 
Endrin aldehyde 
Ethyl parathion 
gamma-BHC 
Hcptachlor 
Hcptachlor cpoxide 
Malathion 
Melhoxychlor 
Methyl parathion 
Mircx 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260  

CRISED 
Result     Oual.       Dil.       Limit 

CR2 SED 
Result     Oual.       Dil. Limit 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

2 
0.42 

2.3 
0.23 

1.6 
9.7 

0.14 
5.4 

0.97 
0.97 
0.25 

9.7 
1.9 

0.14 
0.33 
0.74 

2 
0.14 
0.97 

1.1 
1.2 

0.14 
0.97 

14 
0.97 
0.97 

77 
5.8 
14 

4.3 
5.8 
1.4 
2.9 
1.4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix' 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

3 
0.62 

3.4 
0.34 

2.4 
14 

0.21 
7.9 
1.4 
1.4 

0.36 
14 

2.8 
0.21 
0.49 

1.1 
3 

0.21 
1.4 
1.6 
1.8 

0.21 
1.4 
24 
1.4 
1.4 

110 
8.5 
21 

6.4 
8.5 
2.1 
4.3 
2.1 

CR2FD SED 
.Result     Oual.       DiL 1 JmiLJ Result Oual. 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

4.7 
0.97 

5.3 
0.53 

3.7 
22 

0.33 
12 

2.2 
2.2 

0.57 
22 

4.3 
0.33 
0.77 

1.7 
4.7 

0.33 
2.2 
2.4 
2.8 

0.33 
2.2 
33 

2.2 
2.2 
180 

13 
33 
10 
13 

3.3 
6.7 

_ 3.3 

CR3 SED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NT) 
ND 
ND 
ND 
ND 

Dil. Limit 
Ix 3.4 
Ix 0.7 
Ix 3.9 
Ix 0.39 
Ix 2.7 
Ix 16 
Ix 0.24 
Ix 9 
Ix 1.6 
Ix 1.6 
Ix 0.41 
Ix 16 
Ix 3.2 
Ix 0.24 
Ix 0.56 
Ix 1.2 
Ix 3.4 
Ix 0.24 
Ix 1.6 
Ix 1.8 
Ix 2 
Ix 0.24 
Ix 1.6 
Ix 21 
Ix 1.6 
Ix 1.6 
Ix 130 
Ix 9.8 
Ix 24 
Ix 7.3 
Ix 9.8 
Ix 2.4 
Ix 4.9 
Jx._. 2.4 

ND=Not detected 



Table 4-7. Continued. 

CRAIGHII.l.ANGl.K 

Analytc CRA1 SED 
' 

CRA2 SED 

-limit. 
"5."2" 

Result Qua!.       Dil. Limit Result Qual.       Dil. 

4,4,-DDI} ND Ix 4.2 ND Ix 
4,4,-DDI- ND Ix 0.87 ND Ix 1.1 
4,4'-UDT NU Ix 4.8 ND Ix 6 
Aldhn ND Ix 0.48 ND Ix 0.6 
alpha-BHC ND Ix 3.3 ND Ix 4.1 
Aanphos methyl ND Ix 20 ND lx 25 
beta-BHC ND Ix 0.3 ND lx 0.37 
Chlordanc, technical ND Ix II ND Ix 14 
Chlorobenside ND Ix 2 ND lx 2.5 
Dacthal ND Ix 2 ND Ix 2.5 
delU-BIIC ND lx 0.51 ND lx 0.64 
Dcmcton ND Ix 20 ND lx 25 
Dteldhn ND lx 3.9 ND lx 4.9 
^ndosulfan I ND Ix 0.3 ND Ix 0.37 
F.ndosulfan II ND Ix 0.69 ND lx 0.86 
Endosulfan sulfate ND Ix 1.5 ND lx 1.9 
Endrin ND lx 4.2 ND lx 5.2 
Endrin aldehyde ND lx 0.3 ND Ix 0.37 
Ethyl parathion ND lx 2 ND lx 2.5 
jamma-BHC ND Ix 2.2 ND lx 2.7 
Hcptachlor ND Ix 2.5 ND lx 3.1 
Ileptachlor cpoxide ND lx 0.3 ND lx 0.37 
Malalhion ND lx 2 ND lx 2.5 
Methox>'chlor ND lx 30 ND Ix 37 
Methyl parathion ND lx 2 ND lx 2.5 
Mircx ND Ix 2 ND lx 2.5 
Foxaphcne ND lx 160 ND lx 200 
Aroclor-1016 ND lx 12 ND lx 15 
Aroclor-1221 ND lx 30 ND lx 37 
Aroclor-1232 ND lx 9.1 ND lx II 
Aroclor-1242 ND lx 12 ND lx 15 
Aroclor-1248 ND lx 3 ND lx 3.7 
Aroclor-1254 ND lx 6.1 ND Ix 7.4 
Aroclor-1260 ND Ix 3 ND Ix 3.7 

ND=Not detected 



Table 4-7. Conlinued. 

CKAIGIIII.I. UI'I'KR RANCK 

Analylc 
     __....   MSfcg 
4,4'-t)DD 

.Result 
CRU1 SED 

Oual.       Dil. Limit Result 
CRUZ SED 

.JUyaj... ..M-._ Limit _Rcstt!l 
"   CRU3SED 

Ix 
Umi! 

3.3 ND" Ix 5 ND Ix 2.2 ND  " 
4,4,-niJE N15 Ix 1 ND Ix 0.46 ND Ix 0.68 
4,4'-DDT bfU Ix 5.7 ND Ix 2.5 ND Ix 3.7 
Aldrin ND Ix 0.57 ND Ix 0.25 ND Ix 0.37 
alpha-HIIC ND Ix 3.9 ND Ix 1.7 ND Ix 2.6 
Azinphos methyl ND Ix 24 ND Ix 11 ND Ix 16 
beta-BIIC Nli Ix 0.35 ND Ix 0.16 ND Ix 0.23 
Chlordane, technical ND Ix 13 ND Ix 5.9 ND Ix 8.6 
Chlorobcnside ND Ix 2.4 ND Ix 1.1 ND Ix 1.6 
Daclhal ND Ix 2.4 ND Ix 1.1 ND Ix 1.6 
delta-BHC ND Ix 0.6 ND Ix 0.27 ND Ix 0.4 
Dcmeton ND Ix 24 ND Ix 11 ND Ix 16 
Dicldrin ND Ix 4.6 ND Ix 2.1 ND Ix 3 
Kndosulfan I ND Ix 0.35 ND Ix 0.16 ND Ix 0.23 
EndosulTan n ND Ix 0.82 ND Ix 0.36 ND Ix 0.54 
Kndosulfan sulfate ND Ix 1.8 ND Ix 0.81 ND Ix 1.2 
F.ndrin ND Ix 5 ND Ix 2.2 ND Ix 3.3 
Endrin aldehyde ND Ix 0.35 ND Ix 0.16 ND Ix 0.23 
Ethyl parathion' ND Ix 2.4 ND Ix 1.1 ND Ix 1.6 
gamma-BHC ND Ix 2.6 ND Ix 1.2 ND Ix 1.7 
I Icptachlor ND Ix 2.9 ND Ix 1.3 ND Ix 1.9 
Heptachlor cpoxide ND Ix 0.35 ND Ix 0.16 ND Ix 0.23 
Malathion ND Ix 2.4 ND Ix 1.1 ND Ix 1.6 
Mcthoxychlor ND Ix 35 ND Ix 16 ND Ix 23 
Methyl parathion ND Ix 2.4 ND 1.x 1.1 ND Ix 1.6 
Mire.x ND Ix 2.4 ND Ix 1.1 ND Ix 1.6 
Toxaphcnc ND Ix 190 ND Ix 84 ND Ix 120 
Aroclor-1016 ND Ix 14 ND Ix 6.3 ND Ix 9.3 
Aroclor-1221 ND Ix 36 ND Ix 16 ND Ix 23 
Aroclor-1232 ND Ix 11 ND Ix 4.8 ND Ix 7 
Aroclor-1242 ND Ix 14 ND Ix 6.3 ND Ix 9.3 
Aroclor-1248 ND Ix 3.6 ND Ix 1.6 ND Ix 2.3 
Aroclor-1254 ND Ix 7.1 ND Ix 3.2 ND Ix 4.7 
Aroclor-1260 ND Ix 3.6 ND   Ix __L6 _N0.__ -       Jx. 5 

ND=Not detected 



Table 4-7. Continued. 

CUTOKKANGLE 

Anal>1e CUTI SB) CUT2 ski) ; CUTS SKI) 
  ug/K6 

4,4,-I)DD 
K.e.sult. 

" NO 
Oual.       Oil. limit. Result . «yaL._m_ 

Ix 
'-•mil 

5.6 
Result 
"ND ' 

..yiial, Oil. 
Ix 

. limit 
Ix 4.7 ND 4.4 

4,4'-DI)Ii NO Ix 0.98 NO Ix 1.2 ND Ix 0.91 
4,4-1)01 NO Ix 5.4 NO Ix 6.4 ND Ix 5 
Aldrin NO Ix 0.54 NO Ix 0.64 NO Ix 0.5 
alpha-I)HC NO Ix 3.7 ND Ix 4.4 NO Ix 3.5 
Azinphos methyl NO Ix 22 ND Ix 27 NO Ix 21 
beta-UHC NO Ix 0.34 ND Ix 0.4 NO Ix 0.31 
Chlordane, technical NO Ix 12 ND Ix 15 NO Ix 12 
Chlorobcnsidc NO Ix 2.2 NO Ix 2.7 ND Ix 2.1 
Dacthal NO Ix 2.2 ND Ix 2.7 ND Ix 2.1 
dclta-UHC NO Ix 0.57 ND Ix 0.68 ND Ix 0.53 
Demeton NO Ix 22 ND Ix 27 ND Ix 21 
Dicldrin NO Ix 4.4 NO Ix 5.2 ND Ix 4.1 
F.ndosulfan I NO Ix 0.34 ND Ix 0.4 ND Ix 0.31 
Endosulfan II NO Ix 0.77 ND Ix 0.92 NO Ix 0.72 
Endosulfan sulfate NO Ix 1.7 ND Ix 2 NO Ix 1.6 
Kndrin NO Ix 4.7 ND Ix 5.6 ND Ix 4.4 
Kndrin aldehyde NO Ix 0.34 ND Ix 0.4 ND Ix 0.31 
lithyl parathion NO Ix 2.2 NO Ix 2.7 NO Ix 2.1 
gamma-nilC ND Ix 2.5 NO Ix 2.9 NO Ix 2.3 
Mcptachlor NO Ix 2.8 NO Ix 3.3 NO Ix 2.6 
Heptachlor epoxidc NO Ix 0.34 NO Ix 0.4 ND Ix 0.31 
Malathion NO Ix 2.2 ND Ix 2.7 NO Ix 2.1 
Methoxychlor NO Ix 34 ND Ix 40 ND Ix 31 
Methyl parathion NO Ix 2.2 ND Ix 2.7 ND Ix 2.1 
Mircx NO Ix 2.2 NO Ix 2.7 ND Ix 2.1 
Toxaphenc NO Ix 180 NO Ix 210 ND Ix 170 
Aroclor-1016 NO Ix 13 NO Ix 16 NO Ix 13 
Aroclor-1221 NO Ix 33 NO Ix 40 NO Ix 31 
Aroclor-1232 NO Ix 10 ND Ix 12 NO 1.x 9.4 
Aroclor-1242 NO 1.x 13 ND Ix 16 ND Ix 13 
/\roclor-1248 NO Ix 3.3 ND Ix 4 ND Ix 3.1 
Aroclor-1254 NO Ix 6.7 ND Ix 8 NO Ix 6.3 
Aroclor-1260 NO Ix 3.3 ND  .. Jx_ 9 _ NO Ix .._...jj. 

ND=Not detected 



Table 4-7. Continued. 

TOIXHESTKH CIIANNK1.-VAN VKKN 

Analyte fLci'sKp"" TLC2 SED "~.'.Z-~' TI.C:2ED"SED " 
... ..., 

TI.OSKD" 
....              "S^B _R«Hlt._ _y>uai. DLL _Limit_. _RcsiiL(_. _Qya!-_...DiL_ 

Ix 
JjmiL 

2".9 
.Kesult. 

ND 
_QuaL._... DiJ, 

Ix 
Limit _ 

i.i 
KtsuM. 
"ND'" 

_Qua!:_"     m 
Ix 

Lin?!! 
4,4,-DD» ND Ix "2.7 ND "4.i 
4A,-DDV. ND Ix 0.56 ND Ix 0.6 ND Ix 0.64 ND Ix 0.85 
4,4,-I)DT ND Ix 3 1 ND Ix 3.3 ND Ix 3.6 ND Ix 4.7 
Aldrin NR Ix 0.31 ND Ix 0.33 ND Ix 0.36 ND Ix 0.47 
alpha-IlIIC ND Ix 2.1 ND Ix 2.3 ND Ix 2.4 ND Ix 3.2 
Annphos melhyl ND Ix 13 ND Ix 14 ND Ix 15 ND Ix 20 
bela-nHC ND Ix 0J9 ND Ix 0.21 ND Ix 0.22 ND Ix 0.29 
Chlordanc, technical ND Ix 7.1 ND Ix 7.7 ND Ix 8.2 ND Ix 11 
Chlorobenside ND Ix 1.3 ND Ix 1.4 ND Ix 1.5 ND Ix 1.9 
l^aclhal ND Ix 1.3 ND Ix 1.4 ND Ix 1.5 ND Ix 1.9 
dclla-DHC ND Ix 0.33 ND Ix 0.35 ND Ix 0.38 ND Ix 0.5 
Demcton ND Ix 13 ND Ix 14 ND Ix 15 ND Ix 20 
Dicldrin ND Ix 2.5 ND Ix 2.7 ND Ix 2.9 ND Ix 3.8 
EndosulTan I ND Ix 0.19 ND Ix 0.21 ND Ix 0.22 ND Ix 0.29 
Endosulfan n ND Ix 0.44 ND Ix 0.48 ND Ix 0.51 ND Ix 0.68 
Endosulfan sulfatc ND Ix 0.98 ND Ix 1.1 ND Ix 1.1 ND Ix 1.5 
Endrin ND Ix 2.7 ND Ix 2.9 ND Ix 3.1 ND Ix 4.1 
Endrin aldehyde ND Ix 0.19 ND Ix 0.21 ND Ix 0.22 ND Ix 0.29 
Ethyl paralhion ND Ix 1.3 ND Ix 1.4 ND Ix 1.5 ND Ix 1.9 
gamma-BHC ND Ix 1.4 ND Ix 1.5 ND Ix 1.6 ND Ix 2.1 
Meplachlor ND Ix 1.6 ND Ix 1.7 ND Ix 1.8 ND Ix 2.4 
Heplachlor epoxidc ND Ix 0.19 ND Ix 0.21 ND Ix 0.22 ND Ix 0.29 
Malalhion ND Ix 1.3 ND Ix 1.4 ND Ix 1.5 ND Ix 1.9 
Methoxychlor ND Ix 23 ND Ix 25 ND Ix 27 ND Ix 35 
Methyl paralhion ND Ix 1.3 ND Ix 1.4 ND Ix 1.5 ND Ix 1.9 
Mirex ND Ix 1.3 ND Ix 1.4 ND Ix 1.5 ND Ix 1.9 
Toxaphenc ND Ix 100 ND Ix no ND Ix 120 ND Ix 160 
Aroclor-1016 ND Ix 7.7 ND Ix 8.4 ND Ix 8.8 ND Ix 12 
Aroclor-1221 ND Ix 19 ND Ix 21 ND Ix 22 ND Ix 30 
Aroclor-1232 ND Ix 5.8 ND Ix 6.3 ND Ix 6.6 ND Ix 8.9 
Aroclor-1242 ND Ix 7.7 ND Ix 8.4 ND Ix 8.8 ND Ix 12 
Aroclor-1248 ND Ix 1.9 ND Ix 2.1 ND Ix 2.2 ND Ix 3 
Aroclor-1254 ND Ix 3.9 ND Ix 4.2 ND Ix 4.4 ND Ix 5.9 
Aroclor-1260 _ND... Ix 1.9 ND Ix  2JL ..ND  Jx.  ..J^ ...ND.  _.lx..  3 

ND=Not detected 



Table 4-7. Continued. 

TOLCIIESTEH CIIANNEI.-GRAVITY CORE 

Analytc TLVlSED TI.V2 SED TLV3 SED 
  

" TI.V4 SED • - TLV5 SED " 
• •-••--••-- 

_      .ug/kg Result _AM_aL.   _DiL . _Umii_ 
2.9 

Result Dual.       Dil. Limit Result .Qua!,.    _IM.... 
Ix 

.Limit „ 
2.8 

.Result, 
"NlT 

..Qua!,      .Pi), 
""' Ix" 

.Limit 
_"     3.1 ND 

. Qual ..   DiJ. 
Ix 

Limit 
4,4'-»Dn NU Ix ND Ix 2.7 ND 3 
4,4,-DDI- NI) Ix 0.59 ND Ix 0.56 ND Ix 0.58 ND Ix 0.64 ND Ix 0.63 
4,4,-DI)r Nl) Ix 3.3 ND Ix 3.1 ND Ix 3.2 ND Ix 3.6 ND Ix 3 5 
Aldiin ND Ix 0.33 ND Ix 0.31 ND Ix 0.32 ND Ix 0.36 ND Ix 0.35 
alpha-UHC NI) Ix 2.2 ND Ix 2.1 ND Ix 2.2 ND Ix 2.4 ND Ix 2.4 
Aanphos methyl ND Ix 14 ND Ix 13 ND Ix 13 ND • Ix 15 ND Ix 14 
beta-BIIC ND Ix 0.2 ND Ix 0.19 ND Ix 0.2 ND Ix 0.22 ND Ix 0.22 
Chlordane, technical ND Ix 7.6 ND Ix 7.1 ND Ix 7.4 ND Ix 8.2 ND Ix 8 
Chlorobcnsidc ND Ix 1.3 ND Ix 1.3 ND Ix 1.3 ND Ix 1.5 ND Ix 1.4 
Dacthal ND Ix 1.3 ND Ix 1.3 ND Ix 1.3 ND Ix 1.5 ND Ix 1.4 
delta-DIIC ND Ix 0.35 ND Ix 0.33 ND Ix 0.34 ND Ix 0.38 ND Ix 0.37 
Dcmclon ND Ix 14 ND Ix 13 ND Ix 13 ND Ix 15 ND Ix 14 
IJieldrin ND Ix 2.7 ND Ix 2.5 ND Ix 2.6 ND Ix 2.9 ND Ix 2.8 
Mndosulfan I ND Ix 0.2 ND Ix 0.19 ND Ix 0.2 ND Ix 0.22 ND Ix 0.22 
Hndosulfan n ND Ix 0.47 ND Ix 0.44 ND Ix 0.46 ND Ix 0.51 ND Ix 0.5 
Kndosulfan sulfate ND Ix 1 ND Ix 0.98 ND Ix 1 ND Ix 1.1 ND Ix 1.1 
Endrin ND Ix 2.9 ND Ix 2.7 ND Ix 2.8 ND Ix 3.1 ND Ix 3 
Endrin aldehyde ND Ix 0.2 ND Ix 0.19 ND Ix 0.2 ND Ix 0.22 ND Ix 0.22 
Ethyl parathion ND Ix 1.3 ND Ix 1.3 ND Ix 13 ND Ix 1.5 ND Ix 1.4 
gamma-DHC ND Ix 1.5 ND Ix 1.4 ND Ix 1.5 ND Ix 1.6 ND Ix 1.6 
lleptachlor ND Ix 1.7 ND Ix 1.6 ND Ix 1.7 ND Ix 1.8 ND Ix 1.8 
I leptachlor epoxide ND Ix 0.2 ND Ix 0.19 ND Ix 0.2 1.2 1'            Ix 0.22 ND Ix 0.22 
Malathion ND Ix 1.3 ND Ix 1.3 ND Ix 1.3 ND Ix 1.5 ND Ix 1.4 
Mcthoxychlor ND Ix 24 ND Ix 23 ND Ix 24 ND Ix 27 ND Ix 26 
Methyl parathion ND Ix 1.3 ND Ix 1.3 ND Ix 1.3 ND Ix 1.5 ND Ix 1.4 
Mirex ND Ix 1.3 ND Ix 1.3 ND Ix 1.3 ND Ix 1.5 ND Ix 1.4 
Toxaphene ND Ix no ND Ix 100 ND Ix 110 ND Ix 120 ND Ix 120 
Aroclor-1016 ND Ix 8.1 ND Ix 7.6 ND Ix 7.9 ND Ix 8.9 ND Ix 8.7 
Aroclor-1221 ND Ix 20 ND Ix 19 ND Ix 20 ND Ix 22 ND Ix 22 
Aroclor-1232 ND Ix 6.1 ND Ix 5.7 ND Ix 6 ND Ix 6.7 ND Ix 6.5 
Aroclor-1242 ND Ix 8.1 ND Ix 7.6 ND Ix 7.9 ND Ix 8.9 ND Ix 8.7 
Aroclor-1248 ND Ix 2 ND Ix 1.9 ND Ix 2 ND l.\ 2.2 ND Ix 2.2 
Aroclor-1254 ND Ix 4 ND Ix 3.8 ND Ix 4 ND Ix 4.5 ND Ix 4.3 
Aroclor-1260 ND Ix 2 ND Ix 1.9 ND Ix ...    2 ND Ix  2.2 ND  ix. . . _. .22 

ND=Not detected P=Inductivcly coupled plasma 



Table 4-7. Continued. 

BREWERTON EASTERN EXTENSION-VAN VEEN 

Analylc 
,.- 

HKISED BE2 SED ' '—-•"— BF.3 SED ~'~7 ~ '~"" 
"'"  BE4"SED'"'" —'—•"" 

ug/kg JLesult. iQui.     ..ii"!:„ Limit Result Qual.       Dil. .. iM!.. LRcjult ..'" QuaL '..    DiT UnriL Rcsujt _Qu.a!: DJL.. I.imit_ 
4,4,-DD13 ND  ' lx 5.8 ND lx 4.2 " ND lx 4"i " ND lx""" 

_ 

4,4'-DUK 1.5 Ix 1.2 ND Ix 0.88 ND lx 0.85 ND lx 1 
M'-DDT ND lx 6.7 ND lx 4.8 ND lx 4.7 ND Ix 5.7 
Aldhn ND lx 0.67 ND lx 0.48 ND lx 0.47 ND Ix 0.57 
atpha-UHC ND lx 4.6 ND lx 3.3 ND lx 3.2 ND lx 3.9 
Azinphos methyl ND lx 28 ND lx 20 ND Ix 20 ND lx 24 
bcu-BlIC ND lx 0.42 ND lx 0.3 ND lx 0.29 ND lx 0.36 
Chlordanc, technical ND lx 15 ND lx 11 ND lx 11 ND Ix 13 
Chlorobenside ND lx 2.8 ND Ix 2 ND lx 2 ND Ix 2.4 
Dacthal ND lx 2.8 ND Ix 2 ND Ix 2 ND Ix 2.4 
delta-nilC ND lx 0.71 ND Ix 0.52 ND lx 0.5 ND lx 0.61 
Dcmeton ND lx 28 ND lx 20 ND Ix 20 ND lx 24 
IJieldrin ND lx 5.4 ND Ix 3.9 ND Ix 3.8 ND Ix 4.6 
Endosullan I ND lx 0.42 ND Ix 0.3 ND lx 0.29 ND Ix 0.36 
Endosulfan 11 ND Ix 0.96 ND Ix 0.7 ND lx 0.68 ND Ix 0.82 
Endosulfan sulfate ND lx 2.1 ND Ix 1.5 ND Ix 1.5 ND lx 1.8 
Endrin ND lx 5.8 ND lx 4.2 ND Ix 4.1 ND lx 5 
Endrin aldehyde ND lx 0.42 ND lx 0.3 ND Ix 0.29 ND lx 0.36 
Ethyl parathion ND lx 28 ND lx 2 ND lx 2 ND Ix 2.4 
gamma-BHC ND lx 3 ND lx 2.2 ND Ix 2.1 ND Ix 2.6 
I leptachlor ND lx 3.5 ND lx 2.5 ND lx 2.4 ND Ix 3 
Mcptachlor cpoxidc ND lx 0.42 ND lx 0.3 ND lx 0.29 ND lx 0.36 
Malathion ND lx 2.8 ND lx 2 ND lx 2 ND lx 2.4 
Methoxychlor ND lx 50 ND Ix 36 ND lx 35 ND lx 43 
Methyl |iara(hion ND Ix 2.8 ND Ix 2 ND lx 2 ND lx 2.4 
Mirex ND lx 2.8 ND lx 2 ND lx 2 ND Ix 2.4 
Toxaphenc ND Ix 220 ND lx 160 ND lx 160 ND Ix 190 
Aroclor-1016 ND lx 17 ND lx 12 ND lx 12 ND Ix 14 
Aroclor-1221 ND Ix 42 ND lx 30 ND lx 29 ND Ix 36 
Aroclor-1232 ND lx 13 ND lx 9.1 ND Ix 8.8 ND lx 11 
Aroclor-1242 ND lx 17 ND lx 12 ND lx 12 ND lx 14 
Aroclor-1248 ND lx 4.2 ND Ix 3 ND lx 2.9 ND Ix 3.6 
Aroclor-1254 ND lx 8.3 ND Ix 6.1 ND lx 5.9 ND lx 7.1 
Aroclor-1260 -ND  Jx__ 4.2 __ND_ . .     .   ...    lx..... .3 ..ND   . ......  Lx .  2,9 . ND .lx 3.6 

Nl>Not detected 



Table 4-7. Continued. 

BREWERTON EASTERN EXTENSION-GRAVITY CORE 

Analytc DEVISED DEV2 SED nEV3 SED • BEV4 SED HEV5 SED 
 -—' --—-— 

nEVOSED '" 
  

ug/kg Result Qual.       Dil. Limit Result Qual.        Dil. Limit Result Oual.       Dil. Limit Result Qual.       Dil. Limit Result __Qual. ..   Dil. 
Ix 

L'miL_ 
3.6 

_Kcsul!._ 
ND    ' 

QuaL Dil, 
Ix" 

Limit 
4,4'-DDD ND Ix 33 ND Ix 3.2 ND Ix 3.3 ND Ix 3.1 ND ""     375 
4,4'-DDE ND Ix 0.69 ND Ix 0.66 ND Ix 0.69 ND Ix 0.64 ND Ix 0.74 ND Ix 0.72 
4,4,-DI3T ND Ix 3.8 ND Ix 3.6 ND Ix 3.8 ND Ix 3.6 ND Ix 4.1 ND Ix 4 
Aldrin ND Ix 0.38 ND Ix 0.36 0.38 Ix 0.38 ND Ix 0.36 ND Ix 0.41 ND Ix 0.4 
alpha-BIIC ND Ix 2.6 ND Ix 2.5 ND Ix 2.6 ND Ix 2.4 ND Ix 2.8 ND l.x 2.8 
Aanphos mclhyl ND Ix 16 ND Ix 15 ND Ix 16 ND Ix 15 ND Ix 17 ND Ix 17 
bcta-l)IIC ND Ix 0.24 ND Ix 0.23 ND Ix 0.24 ND Ix 0.22 ND Ix 0.26 ND Ix 0.25 
Chlordanc, technical ND Ix 8.8 ND Ix .   8.4 ND Ix 8.8 ND Ix 8.2 ND Ix 9.5 ND Ix 9.2 
(Thlorobcnside ND Ix 1.6 ND Ix 1.5 ND Ix 1.6 ND Ix 1.5 ND Ix 1.7 ND Ix 1.7 
Oacthal ND Ix 1.6 ND Ix 1.5 ND Ix 1.6 ND Ix 1.5 ND Ix 1.7 ND Ix 1.7 
dclla-DIIC ND Ix 0.4 ND Ix 0.39 ND Ix 0.4 ND Ix 0.38 ND Ix 0.44 ND Ix 0.42 
Dcmeton ND Ix 16 ND Ix 15 ND Ix 16 ND Ix 15 ND Ix 17 ND Ix 17 
Dicldrin ND Ix 3.1 ND Ix 3 ND Ix 3.1 ND Ix 2.9 ND Ix 3.3 ND Ix 3.2 
I'^ndosulfan I ND Ix 0.24 ND Ix 0.23 ND Ix 0.24 ND Ix 0.22 ND Ix 0.26 ND Ix 0.25 
EndosuUan D ND Ix 0.55 ND Ix 0.52 ND Ix 0.55 ND Ix 0.51 ND Ix 0.59 ND Ix 0.57 
ILndosulfan sullalc ND Ix 1.2 ND Ix 1.2 ND Ix 1.2 ND Ix 1.1 ND Ix 1.3 ND Ix 1.3 
Hndrin ND Ix 3.3 ND Ix 3.2 ND Ix 3.3 ND Ix 3.1 ND Ix 3.6 ND Ix 3.5 
Hndrin aldehyde ND Ix 0.24 ND Ix 0.23 ND Ix 0.24 ND Ix 0.22 ND Ix 0.26 ND Ix 0.25 
F.lhyl paralhion ND Ix 1.6 ND Ix 1.5 ND- Ix 1.6 ND Ix 1.5 ND Ix 1.7 ND Ix 1.7 
gamma-BI IC ND Ix 1.7 ND Ix 1.7 ND Ix 1.7 ND Ix 1.6 ND Ix 1.9 ND Ix 1.8 
1 Icplachlor ND Ix 2 ND Ix 1.9 ND Ix 2 ND Ix 1.8 ND Ix 2.1 ND Ix 2.1 
I Icplachlor epoxide ND Ix 0.24 ND Ix 0.23 1.8 P          Ix 0.24 ND Ix 0.22 ND Ix 0.26 ND Ix 0.25 
Malathion ND Ix 1.6 ND Ix 1.5 ND Ix 1.6 ND Ix 1.5 ND Ix 1.7 ND Ix 1.7 
Mclhoxychlor ND Ix 29 ND Ix 27 ND Ix 29 ND Ix 27 ND Ix 31 ND Ix 30 
Methyl parathion ND Ix 1.6 ND Ix 1.5 ND Ix 1.6 ND Ix 1.5 ND Ix 1.7 ND Ix 1.7 
Mircx ND Ix 1.6 ND Ix 1.5 ND Ix 1.6 ND Ix 1.5 ND Ix 1.7 ND Ix 1.7 
Toxaphcnc ND Ix 130 ND Ix 120 ND Ix 130 ND Ix 120 ND Ix 140 ND Ix 130 
Aroclor-1016 ND Ix 9.5 ND Ix 9.1 ND Ix 9.5 ND Ix 8.9 ND Ix 10 ND Ix 10 
Aroclor-1221 ND Ix 24 ND Ix 23 ND Ix 24 ND Ix 22 ND Ix 26 ND Ix 25 
Aroclor-1232 ND Ix 7.1 ND Ix 6.8 ND Ix 7.1 ND Ix 6.7 ND Ix 7.7 ND Ix 7.5 
Aroclor-1242 ND Ix 9.5 ND Ix 9.1 ND Ix 9.5 ND Ix 8.9 ND Ix 10 ND Ix 10 
Aroclor-124g ND Ix 2.4 ND Ix 2.3 ND Ix 2.4 ND Ix 2.2 ND Ix 2.6 ND Ix 2.5 
Aroclor-1254 ND Ix 4.8 ND Ix 4.5 ND Ix 4.8 ND Ix 4.4 ND Ix 5.1 ND Ix 5 
Aroclor-1260 ND 1" 2.4 _ND. Ix 2.3 ND Ix  M ._NP  Ix.. ^ .. ?,2 ...N!).. _ Ix 2.6 ND Ix 2.5 

ND=Not detected IMnduetivcly coupled plasma 



Table 4-7. Continued. 

BREWERTON REACH 

Analyle 
UR/kE 

f                    BR1 SED BR2 SED BR3 SED — 
BR4 SED 

Limit Result Oual.       Dil. Limit Result Oual.        Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. 
4,4,-DDD ND Ix 4.7 ND Ix 4.4 ND Ix 4.2 ND Ix 4.8 
4,4,-DDE ND Ix 0.97 ND Ix 0.91 ND Ix 0.88 ND Ix 1 
4,4,-DDT ND Ix 5.3 ND Ix 5 ND Ix 4.8 ND Ix 5.5 
Aldrin ND Ix 0.53 ND Ix 0.5 ND Ix 0.48 ND Ix 0.55 
alpha-BHC ND Ix 3.7 ND Ix 3.4 ND Ix 3.3 ND Ix 3.8 
Azinphos methyl ND Ix 7.8 ND Ix 21 ND Ix 20 ND Ix 23 
bela-BHC ND Ix 0.33 ND Ix 0.31 ND Ix 0.3 ND Ix 0.34 
ChJordanc, technical ND Ix 12 ND Ix 12 ND Ix 11 ND Ix 13 
Chlorobenside ND Ix 2.2 ND Ix 2.1 ND Ix 2 ND Ix 2.3 
Dacthal ND Ix 2.2 ND Ix 2.1 ND Ix 2 ND Ix 2.3 
dclta-BHC ND Ix 0.57 ND Ix 0.53 ND Ix 0.52 ND Ix 0.59 
Dcmeton ND Ix 7.8 ND Ix 21 ND Ix 20 ND Ix 23 
Dieldrin ND Ix 4.3 ND Ix 4.1 ND Ix 3.9 ND Ix 4.5 
Endosulfan I ND Ix 0.33 ND Ix 0.31 ND Ix 0.3 ND Ix 0.34 
Endosutfan D ND Ix 0.77 ND Ix 0.72 ND Ix 0.7 ND Ix 0.79 
Endosulfan sulfatc ND Ix 1.7 ND Ix 1.6 ND Ix 1.5 ND Ix 1.8 
Endrin ND Ix 4.7 ND Ix 4.4 ND Ix 4.2 ND Ix 4.8 
Endrin aldehyde ND Ix 0.33 ND Ix 0.31 ND Ix 0.3 ND Ix 0.34 
Ethyl parathion ND Ix 2.2 ND Ix 2 1 ND Ix 2 ND Ix 2.3 
gamma-UMC ND Ix 2.4 ND Ix 23 ND Ix 2.2 ND Ix 2.5 
Heplachlor ND Ix 2.8 ND Ix 2.6 ND Ix 2.5 ND Ix 2.9 
Heptachlor epoxidc ND Ix 0.33 ND Ix 0.31 ND Ix 0.3 ND Ix 0.34 
Malathion ND Ix 2.2 ND Ix 2.1 ND Ix 2 ND Ix 2.3 
Methoxychlor ND Ix 40 ND Ix 38 ND Ix 36 ND Ix 41 
Methyl parathion ND Ix 2.2 ND Ix 2.1 ND Ix 2 ND Ix 2.3 
Mirex ND Ix 2.2 ND Ix 2.1 ND Ix 2 ND Ix 2.3 
Toxaphenc ND Ix 180 ND Ix 170 ND Ix 160 ND Ix 180 
Aroclor-1016 ND Ix 13 ND Ix 59 ND Ix 12 ND Ix 66 
Aroclor-1221 ND Ix 33 ND Ix 160 ND Ix 30 ND Ix 170 
Aroclor-1232 ND Ix 10 ND Ix 47 ND Ix 9 1 ND Ix 52 
Aroclor-1242 ND Ix 13 ND Ix 66 ND Ix 12 ND Ix 72 
Aroclor-1248 ND Ix 3.3 ND Ix 13 ND Ix 3 ND Ix 15 
Aroclor-1254 ND Ix 6.7 ND Ix 41 ND Ix 6.1 ND Ix 45 
Aroclor-1260 ND Ix 3.3 ND Ix 15 ND Ix 3 ND Ix 17 

ND=Not detected 



Table 4-7. Continued. 

Bl.INI) SPLITS 

Analyte BLINDSPLrriA(BRI) BLINDSPI .IT2A(BR3) 
Result     Qua!.       Dil        limit Result     Oual. Dil.       Limit 

4,4'-DDD ND Ix             4.2 ND Ix              3.8 
4,4,-DDU ND Ix           0.88 ND Ix            0.78 
4,4,-DDT ^fD Ix             4.8 ND Ix              4.3 
Aldrin ND Ix           0.48 ND Ix           0.43 
alpha-BHC ND Ix             3.3 ND Ix                 3 
Azinphos methyl ND Ix               20 ND Ix               18 
beU-BHC ND Ix             0.3 ND Ix           0.27 
Chlordane, technical ND Ix              11 ND Ix               10 
Chlorobemide ND Ix                 2 ND Ix              1.8 
Dacthal ND Ix                 2 ND Ix              1.8 
delta-nilC ND Ix           0.52 ND Ix            0.46 
Dcmcton ND Ix               20 ND Ix               18 
Dieldrin ND Ix              3.9 ND Ix              3.5 
Endosulfan 1 ND Ix             0.3 ND Ix            0.27 
Undosulfan n ND Ix             0.7 ND Ix  .        0.62 
Endosulfan sulfate ND Ix              1.5 ND Ix              1.4 
Endrin ND Ix             4.2 ND Ix              3.8 
Endrin aldehyde ND Ix             0.3 ND Ix            0.27 
Ethyl paralhion ND Ix                 2 ND Ix              1.8 
gamma-BHC ND Ix              2.2 ND Ix                 2 
Heptachlor ND Ix              2.5 ND Ix              22 
Hcptachlor epoxide ND Ix             0.3 ND Ix            0.27 
Malathion ND Ix                 2 ND Ix              1.8 
Methoxychlor ND Ix               36 ND Ix               32 
Methyl parathion ND Ix                 2 ND Ix              1.8 
Mirex ND Ix                 2 ND Ix              1.8 
Toxaphene ND Ix             160 ND Ix             140 
Aroclor-1016 ND Ix               12 ND Ix               11 
Aroclor-1221 ND Ix               30 ND Ix               27 
Aroclor-1232 ND Ix             9.1 ND Ix              8.1 
Aroclor-1242 ND Ix               12 ND Ix               11 
Aroclor-1248 ND Ix                 3 ND Ix              2.7 
Aroclor-1254 ND Ix             6.1 ND Ix              5.4 
Aroclor-1260 ND Ix               3 ND Ix             2.7 

ND=Not detected 



Table 4-7. Continued. 

BREWCRTON ANGLE REACH 

Analyle 
ug/ke 

f                BRA1 SED BRA2 SED 
Limit 

5 
Result Oual.       Dil. Limit Result Oual.       Dil. 

4,4,-DDD ND Ix 5.2 ND Ix 
4,4,-DDE ND Ix 1.1 ND Ix 1 
4,4,-I)DT ND Ix 5.9 ND Ix 5.7 
Aldrin ND Ix 0.59 ND Ix 0.57 
alpha-DHC ND Ix 4.1 ND Ix 3.9 
Azinphos mclhyl ND Ix 25 ND Ix 24 
bcta-nilC ND Ix 0.37 ND Ix 0.36 
Chlordanc, lechnical ND Ix 14 ND Ix 13 
Chlorobcnsidc ND Ix 2.5 ND Ix 2.4 
Daclhal ND Ix 2.5 ND Ix 2.4 
ddU-IlIIC ND Ix 0.63 ND Ix 0.61 
Dcmcton ND Ix 25 ND Ix 24 
Dicldrin ND Ix 4.8 ND Ix 4.6 
Endosulfan I ND Ix 0.37 ND Ix 0.36 
EndosulTan n ND Ix 0.85 ND Ix 0.82 
Endosulfan sulfalc ND Ix 1.9 ND Ix 1.8 
F.ndrin ND Ix 5.2 ND Ix 5 
Endrin aldehyde ND Ix 0.37 ND Ix 0.36 
Ethyl parathion ND Ix 2.5 ND Ix 2.4 
jamma-BHC ND Ix 2.7 ND Ix 2.6 
HeplachJor ND Ix 3.1 ND Ix 3 
llcplachlor epoxidc ND Ix 0.37 ND Ix 0.36 
Malalhion ND Ix 2.5 ND Ix 2.4 
Melhoxychlor ND Ix 44 ND Ix 43 
Methyl parathion ND Ix 2.5 ND Ix 2.4 
Mirex ND Ix 2.5 ND Ix 2.4 
Toxaphenc ND Ix 200 ND Ix 190 
Aroclor-1016 ND Ix 70 ND Ix 68 
Aroclor-1221 ND Ix 190 ND Ix 180 
Aroclor-1232 ND Ix 56 ND Ix 54 
Aroclor-1242 ND Ix 78 ND Ix 75 
Aroclor-1248 ND Ix 16 ND Ix 15 
Aroclor-1254 ND Ix 48 ND Ix 46 
Aroclor-1260 ND Ix 18 _ND_- Ix 18 

ND=Not detected 



Table 4-7. Continued. 

KT. McllKNKY RKACIi 

Analytc 
ugAz 

[                  FMH1 SED FMH2 SED 
Limit Result" 

FMH3 SED 
Oual, DiL__ 

Ix 
Limit 

4.1 
Kesuit. 
ND 

I'MIMSED 

Ix 
_l jmij _ 

3.5 
Result     Oual. Dil. Limit Result Oual.       Dil. 

4,4'-DDD ND Ix 4.7 ND Ix 5.4 ND 
4,4-DDE ND Ix 0.97 ND Ix I.I ND Ix 0.85 ND Ix 0.72 
4,4-DDT ND Ix 5.3 ND Ix 6.2 ND Ix 4.7 ND Ix 4 
Aldrin ND Ix 0.53 ND Ix 0.62 ND Ix 0.47 ND Ix 0.4 
alpha-BHC ND Ix 3.7 ND Ix 4.2 ND Ix 3.2 ND Ix 2.8 
Azinphos methyl ND Ix 22 ND Ix 26 ND Ix • 20 ND Ix 17 
bela-BHC ND Ix 0.33 ND Ix 0.38 ND Ix 0.29 ND Ix 0.25 
Chlordane, lechnical ND Ix 12 ND Ix 14 ND Ix 11 ND Ix 9.2 
Chlorobcnside ND Ix 2.2 ND Ix 2.6 ND Ix 2 ND Ix 1.7 
Daclhal ND Ix 2.2 ND Ix 2.6 ND Ix 2 ND Ix 1.7 
delta-BHC ND Ix 0.57 ND Ix 0.65 ND Ix 0.5 ND Ix 0.42 
Demelon ND Ix 22 ND Ix 26 ND Ix 20 ND Ix 17 
Dieldrin ND Ix 4.3 ND Ix 5 ND Ix 3.8 ND Ix 3.2 
Bndosulfan I ND Ix 0.33 ND Ix 0.38 ND Ix 0.29 ND Ix 0.25 
Endosulfan n ND Ix 0.77 ND Ix 0.88 ND Ix 0.68 ND Ix 0.57 
Endosulfan sulfale ND Ix 1.7 ND Ix 2 ND Ix 1.5 ND Ix 1.3 
Endrin ND Ix 4.7 ND Ix 5.4 ND Ix 4.1 ND Ix 3.5 
Endiin aldehyde ND Ix 0.33 ND Ix 0.38 ND Ix 0.29 ND Ix 0.25 
Ethyl parathion ND Ix 2.2 ND Ix 2.6 ND Ix 2 ND Ix 1.7 
gamma-BHC ND Ix 2.4 ND Ix 2.8 ND Ix 2.1 ND Ix 1.8 
Heptachlor ND Ix 2.8 ND Ix 3.2 ND Ix 2.4 ND Ix 2.1 
I leptachlor cpoxide ND Ix 0.33 ND Ix 0.38 ND Ix 0.29 ND Ix 0.25 
Malathion ND Ix 2.2 ND Ix 2.6 ND Ix 2 ND Ix 1.7 
Methoxychlor ND Ix 40 ND Ix 46 ND Ix 35 ND Ix 30 
Methyl parathion ND Ix 2.2 ND Ix 2.6 ND Ix 2 ND Ix 1.7 
Mirex ND Ix 2.2 ND Ix 2.6 ND Ix 2 ND Ix 1.7 
Toxaphene ND Ix 180 ND Ix 200 ND Ix 160 ND Ix 130 
Aroclor-1016 ND Ix 63 ND Ix 73 ND Ix 56 ND Ix 481 
Aroclor-1221 ND Ix 170 ND Ix 190 ND Ix 150 ND Ix 120 
Aroclor-1232 ND Ix 50 ND Ix 58 ND Ix 44 ND Ix 38 
Aroclor-1242 ND Ix 70 ND Ix 81 ND Ix 62 ND Ix 52 
Aroclor-1248 ND Ix 14 ND Ix 17 ND Ix 13 ND Ix 11 
Aroclor-1254 ND Ix 43 ND Ix 50 ND Ix 38 ND Ix 32 
Aroclor-1260 ND Ix 16 ND Ix 19 ND Ix 14 ND Ix 12 

ND=Not detected 



Table 4-7. Conlinucd. 

CURTIS BAY KKACII 

Analyte CB1SED c:B2 SED "CB3SED 
:---•           .-: . -..•._':  

CB4SED --"—""• • 
"S'l'g Result Oual.        Dil. Limit Result Oual.       Dil. Limit Result yual.        Dil. Limit 

5.6 
..KcsulL- 
" ND 

Qual.        Dil. 
Ix 

_ Limit. 
~~6A 4,4'-DDD NT) Ix 6.1 ND Ix 2.9 ND Ix 

4,4'-DDE ND Ix 1.3 ND Ix 0.59 ND Ix 1.2 ND Ix 1.3 
4,4'-DDr ND Ix 7 ND Ix 3.3 ND Ix 6.4 ND Ix 7 
Aldrin ND Ix 0.7 ND Ix 0.33 ND Ix 0.64 ND Ix 0.7 
alpha-Bile ND Ix 4.8 ND Ix 2.2 ND Ix 4.4 ND Ix 4.8 
Arinphos methyl ND Ix 29 ND Ix 14 ND Ix 27 ND Ix 29 
beta-BHC ND Ix 0.43 ND Ix 0.2 ND Ix 0.4 ND Ix 0.44 
Chlordanc, technical ND Ix 16 ND Ix '7.6 ND Ix 15 ND Ix 16 
Chlorobenside ND Ix 2.9 ND Ix 1.4 ND Ix 2.7 ND Ix 2.9 
Dacthal ND Ix 2.9 ND Ix 1.4 ND Ix 2.7 ND Ix 2.9 
delta-BHC ND Ix 0.74 ND Ix 0.35 ND Ix 0.68 ND Ix 0.74 
Demeton ND Ix 29 ND Ix 14 ND Ix 27 ND Ix 29 
Weldrin ND Ix 5.7 ND Ix 2.7 ND Ix 5.2 ND Ix 5.7 
F.ndosuiran I ND Ix 0.43 ND Ix 0.2 ND Ix 0.4 ND Ix 0.43 
Endosuiran II ND Ix 1 ND Ix 0.47 ND Ix 0.92 4 1"           Ix 1 
Endosulfan sulTatc ND Ix 2.2 ND Ix 1 ND Ix 2 ND Ix 2.2 
Endrin ND Ix 6.1 ND Ix 2.9 ND Ix 5.6 ND Ix 6.1 
Endrin aldehyde ND Ix 0.43 ND Ix 0.2 ND Ix 0.4 ND Ix 0.43 
Ethyl parathion ND Ix 2.9 ND Ix 1.4 ND Ix 2.7 ND Ix 2.9 
gamma-BHC ND Ix 3.2 ND Ix 1.5 ND Ix 2.9 ND Ix 3.2 
Hcptachlor ND Ix 3.6 ND Ix 1.7 ND Ix 3.3 ND Ix 3.6 
I leptachlor epoxidc ND Ix 0.43 ND Ix 0.2 ND Ix 0.4 ND Ix 0.43 
Malathion ND Ix 2.9 ND Ix 1.4 ND Ix 2.7 ND Ix 2.9 
Methoxychlor ND Ix 52 ND Ix 24 ND Ix 48 ND Ix 52 
Methyl parathion ND Ix 2.9 ND Ix 1.4 ND Ix 2.7 ND Ix 2.9 
Mirex ND Ix 2.9 ND Ix 1.4 ND Ix 2.7 ND Ix 2.9 
Foxaphcnc ND Ix 230 ND Ix 110 ND Ix 210 ND Ix 230 
Aroclor-1016 ND Ix 83 ND Ix 39 ND Ix 76 ND Ix 83 
Aroclor-1221 ND Ix 220 ND Ix 100 ND Ix 200 ND Ix 220 
Aroclor-1232 ND Ix 65 ND Ix 31 ND Ix 60 ND Ix 65 
Aroclor-1242 ND Ix 91 ND Ix 43 ND Ix 84 ND Ix 91 
Aroclor-1248 ND Ix 19 ND Ix 8.8 ND Ix 17 ND Ix 19 
Aroclor-1254 ND Ix 57 ND Ix 27 ND Ix 52 ND Ix 57 
Aroclor-1260 ND Ix 21 ND Ix 10 ND Ix 20 ND Ix  2lJ 

ND=Not detected P=lnductively coupled plasma 



Table 4-7. Continued. 

KERRY BARRKACil 

Analytc 

[ MB^E 

I                     FBISED 
Limit Result 

"    "FB2.SED ' 
Qual.        Dil. _Limi! 

" "7 
Rcsuli 
ND" 

'\   HOSEb" 
-QtfaJJ.    DJ!-. 

Ix 
U1•! 

5.6 
Result     Qua). Dil. 

4,4-DOD Nl> Ix 6.4 ND Ix 
4,4'-ni5E ND Ix 1.3 ND Ix 1.4 ND Ix 1.2 
4,4,-l)IJT NO Ix 7.3 ND Ix 8 ND Ix 6.4 
Aldrin ND Ix 0.73 ND Ix 0.8 ND Ix 0.64 
alpha-DIIC ND Ix 5 ND Ix 5.5 ND Ix 4.4 
Azinphos methyl ND Ix 30 ND Ix 33 ND Ix 27 
bcla-nilC ND Ix 0.45 ND Ix 0.5 ND Ix 0.4 
Chlordanc, technical ND Ix 17 ND Ix 18 ND Ix 15 
Chlorobenside ND Ix 3 ND Ix 3.3 ND Ix 2.7 
Dacthal ND Ix 3 ND Ix 3.3 ND Ix 2.7 
delta-BHC ND Ix .0.77 

30 
ND Ix 0.85 ND Ix 0.68 

Demeton ND Ix ND Ix 33 ND Ix 27 
Dieldrin ND Ix 5.9 ND Ix 6.5 ND Ix 5.2 
Endosulfan I ND Ix 0.t< ND Ix 0.5 ND Ix 0.4 
Endosulfan n ND Ix 1 ND Ix 1.2 ND Ix 0.92 
Endosulfan sulTatc ND Ix 2.3 ND Ix 2.6 ND Ix 2 
Endrin ND Ix 6.4 ND Ix 7 ND Ix 5.6 
Endrin aldehyde ND Ix 0.45 ND Ix 0.5 ND Ix 0.4 
Ethyl paralhion ND Ix 3 ND Ix 3.3 ND Ix 2.7 
gamma-BHC ND Ix 3.3 ND Ix 3.6 ND Ix 2.9 
I leptachlor ND Ix 3.8 ND Ix 4.2 ND Ix 3.3 
Heptachlor epoxidc ND Ix 0.45 ND Ix 0.5 ND Ix 0.4 
Malathion ND Ix 3 ND Ix 3.3 ND Ix 2.7 
Mcthoxychlor ND Ix 55 ND Ix 60 ND 1.x 48 
Methyl parathion 
Mircx 

ND 
ND 

Ix 
Ix 

3 
3 

ND 
ND 

Ix 
Ix 

3.3 
3.3 

ND 
ND 

Ix 
Ix 

2.7 
2.7 

Toxaphcne ND Ix 240 ND Ix 260 ND 1.x 210 
Aroclor-1016 ND Ix 86 ND Ix 95 ND Ix 76 
Aroclor-1221 ND Ix 230 ND Ix 250 ND Ix 200 
Aroclor-12.12 ND Ix . 68 ND Ix 75 ND Ix 60 
Aroclor-1242 ND Ix 95 ND Ix 100 ND Ix 84 
Aroclor-1248 ND Ix 20 ND Ix 22 ND Ix 17 
Aroclor-1254 ND Ix 59 ND Ix 65 ND Ix 52 
Aroclor-1250 ND Ix 22 ND Ix 24 ND Ix  20 

ND=Nol delected 



Table 4-7. Continued. 

NORTHWKST BRANCH KAST 

Anaiytc   NBEI SED "NBE2 SED " 
  .Hg3<B 
4,4'-DDD 

_ResiilL_ 
ND 

Oual.       Dil. 
Ix 

Limit Result QuaL. .bi. 
Ix 

Limit _ 
6.4 " ND" """t.A 

4,4'-DDIi ND Ix 1.3 ND Ix 1.5 
4,4'-I)DT ND Ix 7.3 ND Ix 8.4 
Aldrin NW Ix 0.73 ND Ix 0.84 
alpha-HHC ND Ix 5 ND Ix 5.8 
Aarphos methyl ND Ix 30 ND Ix 35 
beU-DHC ND Ix 0.45 ND Ix 0.53 
Chlordanc, (cchnical ND Ix 17 ND Ix 19 
Chlorohcnsidc ND Ix 3 ND Ix 3.5 
Dacthal ND Ix 3 ND Ix 3.5 
delU-BHC ND Ix 0.77 ND Ix 0.89 
Demclon ND Ix 30 ND Ix 35 
Diddrin ND Ix 5.9 ND Ix 6.8 
Kndosulfan I ND Ix 0.45 ND Ix 0.53 
Endosulfan n ND Ix 1 ND Ix 1.2 
Endosulfan sulfate ND Ix 2.3 ND Ix 2.7 
Endrin ND Ix 6.4 ND Ix 7.4 
Endrin aldehyde ND Ix 0.45 ND Ix 0.53 
Elhyl parathion ND Ix 3 ND Ix 3.5 
gamma-BHC ND Ix 3.3 ND Ix 3.8 
Heptachlor ND Ix 3.8 ND Ix 4.4 
1 leplachlor cpoxidc ND Ix 0.45 ND Ix 0.53 
Malalhion ND Ix 3 ND Ix 3.5 
Melhoxychlor ND Ix 55 ND Ix 63 
Methyl parathion ND Ix 3 ND Ix 3.5 
Mircx ND Ix 3 ND Ix 3.5 
Toxaphene ND Ix 240 ND Ix 280 
Aroclor-1016 ND Ix 18 ND Ix 21 
Aroclor-1221 ND Ix 45 ND Ix 53 
Aroclor-1232 ND 1.x 14 ND Ix 16 
Aroclor-1242 ND Ix 18 ND Ix 21 
Aroclor-1248 ND Ix 4.5 ND Ix 5.3 
Aroclor-1254 ND Ix 9.1 ND Ix 11 
Aroclor-1260 ND Ix 4.5 -.ND.._  Jx   _5J 

ND=Not detected 



Table 4-7. Continued. 

NORTHWEST BRANCH WEST 

Analyte 
......  _  .. .y£(!<s 
4,4,-ni3D 

NBWI_SED_ 
.Rrarfi.... Q<nL. JJjL.. 

ND"""                 Ix'"" 
Limit 

4.1 "Niy 

.„NBW2_SKD_ 
yual       l3il._. 

Ix " 
Limit 

"""1.2 
Result" 
NI) 

NnW3 SKD 
_Qual,.     PIL 

Ix 
Limit 

6"l 
4,4,-i)])i-: ND                         Ix 0.85 ND Ix 0.66 ND Ix 1.3 
4,4,-DDT ND                         Ix 4.7 ND Ix 3.6 ND Ix 7 
Aldrin ND                         Ix 0.47 ND Ix 0.36 ND Ix 0.7 
alpha-HlIC ND                         Ix 3.2 ND Ix 2.5 ND Ix 4.8 
Azinphos methyl ND                         Ix 20 ND Ix 15 ND Ix 29 
bcta-nilC ND                         Ix 0.29 ND Ix 0.23 ND Ix 0.43 
Chlordanc, technical ND                         Ix II ND Ix 8.4 ND Ix 16 
Chlorobenside ND                       Ix 2 ND Ix 1.5 ND Ix 2.9 
Daclhal ND                         Ix 2 ND Ix 1.5 ND Ix 2.9 
delta-DHC ND                         Ix 0.5 ND Ix 0.39 ND Ix 0.74 
Demeton ND                         Ix 20 ND Ix 15 ND Ix 29 
[Dieldrin ND                       Ix 3.8 ND Ix 3 ND Ix 5.7 
Bndosulfan I ND                         Ix 0.29 ND Ix 0.23 ND Ix 0.43 
Endosulfan d ND                       Ix 0.68 ND Ix 0.52 ND Ix 1 
bndosulfan sulfatc ND                       Ix 1.5 ND Ix 1.2 ND Ix 2.2 
Bndrin ND                         Ix 4.1 ND Ix 3.2 ND Ix 6.1 
Hndrin aldehyde ND                         Ix 0.29 ND Ix 0.23 ND Ix 0.43 
Ethyl parathion ND                         Ix 2 ND Ix 1.5 ND Ix 2.9 
gamma-BHC ND                         Ix 2.1 ND Ix 1.7 ND Ix 3.2 
Heptachlor ND                         Ix 2.4 ND Ix 1.9 ND Ix 3.6 
I Icptachlor epoxidc ND                         Ix 0.29 ND Ix 0.23 ND Ix 0.43 
Vlalathion ND                         Ix 2 ND Ix 1.5 ND Ix 2.9 
MethoxycWor ND                         Ix 35 ND Ix 27 ND Ix .52 
Methyl parathion ND                         Ix 2 ND Ix 1.5 ND Ix 2.9 
Mirex ND                         Ix 2 ND Ix 1.5 ND Ix 2.9 
Toxaphenc ND                         Ix 160 ND Ix 120 ND Ix 230 
Aroclor-1016 ND                       Ix 12 ND Ix 9.1 ND Ix 17 
Aroclor-1221 ND                         Ix 29 ND Ix 23 ND Ix 43 
Aroclor-1232 ND                         Ix 8.8 ND Ix 6.8 ND Ix 13 
Aroclor-1242 ND                       Ix 12 ND Ix 9.1 ND Ix 17 
/\roclor-l248 ND                         Ix 2.9 ND Ix 2.3 ND Ix 4.3 
Aroclor-1254 ND                         Ix 5.9 ND Ix 4.5 ND Ix 8.7 
Aroclor-1260 ND                         Ix 2.9 ND Ix 2.3 ND  Ix.. .. _.4J 

ND=Not detected 



Table 4-8. Metals results for Chesapeake Bay and Baltimore Harbor sediments presented by sampling reach. 

POPLAR ISLAND 

Analyte 
m^kg 

FUSED PI2SED POSED PI4SED PISSED                      1 
Result Qiul. ,. Dil. Limit Result Dual. _DiL_ Result 9"'- _DiL_ Limit Result ^ual^. Dil. Limit Result Oual. Dil. Limit 

Aluminum 2080 Ix 4 4820 Ix 13.2 1100 Ix 3.7 1290 Ix 3.8 4110 Ix 4.4 
Antimony 0.32 BN Ix 0.14 ND N Ix 0.46 0.19 BN Ix 0.13 ND N Ix 0.13 ND N Ix 0.15 
Arsenic 1.3 B Ix 0.14 3 B Ix 0.46 1.5 Ix 0.13 0.94 B Ix 0.13 2 Ix 0.15 
Beryllium ND Ix 0.14 ND Ix 0.46 ND Ix 0.13 ND Ix 0.13 0.2 B Ix 0.15 
Cadmium 0.17 B Ix 0.14 ND Ix 0.46 ND Ix 0.13 ND Ix 0.13 0.37 B Ix 0.15 
Chromium 3.3 Ix 0.68 8.3 Ix 2.3 3.2 Ix 0.63 2.4 Ix 0.66 6.8 Ix 0.75 
Copper 2.1 B Ix 0.55 3.2 B Ix 1.8 ND Ix 0.51 0.86 B Ix 0.53 3 B Ix 0.6 
Iron 3620 Ix 8.6 7180 Ix 28.7 3240 Ix 8 2300 Ix 8.3 7170 Ix 9.5 
Lead 2.8 Ix 0.14 7.2 Ix 0.46 1.5 Ix 0.13 2.1 Ix 0.13 5 Ix 0.15 
Manganese 65.8 Ix 0.68 126 Ix 2.3 33.8 Ix 0.63 43.4 Ix 0.66 132 Ix 0.75 
Mercury 0.06 B Ix 0.05 ND Ix 0.22 0.06 B Ix 0.06 0.06 B Ix 0.06 0.1 B Ix 0.06 
Nickel 4.2 B Ix 1.2 10.9 B Ix 4.1 2.6 B Ix 1.1 3 B Ix 1.2 8.3 Ix 1.4 
Selenium 0.48 B Ix 0.27 ND Ix 0.91 ND Ix 0.25 ND Ix 0.26 0.68 B Ix 0.3 
Silver ND N Ix 0.41 ND N Ix 1.4 ND N Ix 0.38 ND N Ix 0.4 ND N Ix 0.45 
Thallium ND N Ix 0.27 ND N Ix 0.88 ND N Ix 0.23 ND N Ix 0.28 ND N Ix 0.32 
Zinc 22.1 E Ix 0.82 57 E Ix 2.7 10.4 E Ix 0.76 15.9 E Ix 0.79 42.2 E Ix 0.91 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL   E=Serial dilution outside of control limits 



Table 4-8. Continued. 

DEEP TROUGH 

Analyte 
me/ke 

DT1SED DT2SED DT3SED                     | 
Result Oual. Dil. Limit Result Qual. Dil. Limit Result Oual. Dil. Limit 

Aluminum 21400 Ix 13.1 21100 Ix 4.9 19900 Ix 12.4 
Antimony 0.5 BN Ix 0.45 ND N Ix 0.17 0.62 BN Ix 0.43 
Arsenic 8 Ix 0.45 13.3 Ix 0.17 10.9 Ix 0.43 
Beryllium 1.1 B Ix 0.45 1.1 Ix 0.17 1.2 B Ix 0.43 
Cadmium 1.5 B Ix 0.45 1.3 Ix 0.17 1.5 B Ix 0.43 
Chromium 42.2 Ix 2'j 35.2 Ix 0.85 39.7 Ix 2.1 
Copper 25 Ix 1.8 10.3 Ix 0.68 25.4 Ix 1.7 
Iron 31300 Ix 28.5 39900 Ix 10.7 32500 Ix 26.8 
Lead 31.1 Ix 0.45 •5.7 Ix 0.17 30.5 Ix 0.43 
Manganese 622 Ix 2.3 1550 Ix 0.85 789 Ix 2.1 
Mercury 0.3 B Ix 0.2 0.16 B Ix 0.11 0.35 B Ix 0.23 
Nickel 34.7 Ix 4.1 28.5 Ix 1.5 34.4 Ix 3.8 
Selenium 0.95 B Ix 0.9 1.5 Ix 0.34 1.7 B Ix 0.85 
Silver ND N Ix 1.4 ND N Ix 0.51 ND N Ix 1.3 
Thallium ND NW Ix 0.99 ND N Ix 0.41 ND N 1.x 0.92 
Zinc 166 E Ix 2.7 87.6 E Ix 1 183 E Ix 2.6 

ND=Not detected N=MS out of control limits B=Between IDL and CRDL W=Spike outside of control limits 
E=Serial dilution outside of control limits 



Table 4-8. Continued. 

KENT ISLAND DEEP 

Analyte 
mg/ke 

KI1SED KI2SED KI3SED                     1 
Result Qu.1. Dil. Result Oual. Dil. Result 9ual. Dil. 

Aluminum 1150 Ix 3.6 16400 Ix 8.4 3100 Ix 3.8 
Antimony 0.16 BN Ix 0.13 0.39 BN Ix 0.29 ND N Ix 0.13 
Arsenic 2.1 Ix 0.13 9.7 Ix 0.29 2.6 Ix 0.13 
Beryllium 0.13 B Ix 0.13 1.3 B Ix 0.29 0.29 B Ix 0.13 
Cadmium ND Ix 0.13 1.4 B Ix 0.29 0.32 B Ix 0.13 
Chromium 4.3 Ix 0.63 39 Ix 1.5 10.3 Ix 0.66 
Copper 2.1 B Ix 0.5 29.8 Ix 1.2 3.9 Ix 0.53 
Iron 3700 Ix 7.9 33300 Ix 18.3 7530 Ix 8.3 
Lead 3 Ix 0.13 39.4 Ix .0.29 6.9 Ix 0.13 
Manganese 221 N Ix 0.63 1060 Ix 1.5 446 Ix 0.66 
Mercury 0.09 B Ix 0.06 0.24 B Ix 0.13 0.07 B Ix 0.06 
Nickel 5.8 Ix 1.1 37.3 Ix 2.6 9.5 Ix 1.2 
Selenium ND N Ix 0.25 1.8 Ix 0.58 0.51 B Ix 0.26 
Silver ND Ix 0.5 ND N Ix 0.87 ND N Ix .0.4 
Thallium ND Ix 0.23 ND N Ix 0.48 ND N Ix 0.27 
Zinc 49.8 Ix 0.75 219 E Ix 1.7 87.6 E Ix 0.79 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 
E=Serial dilution outside of control limits 



Table 4-8. Continued. 

POOLES ISLAM) 

Analyte 
mg/kg 

POL1SED 
Result Dual. Dil. Limit 

Aluminum 17800 Ix 6.2 
Antimony ND N Ix 0.21 
Arsenic 9.3 Ix 0.21 
Beryllium 1 B Ix 0.21 
Cadmium 1.1 Ix 0.21 
Chromium 26.5 Ix 1.1 
Copper 14.6 Ix 0.85 
Iron 35100 Ix 13.4 
Lead 16.3 Ix 0.21 
Manganese 1290 Ix 1.1 
Mercury 0.12 B Ix 0.12 
Nickel 30.6 Ix 1.9 
Selenium 1 B Ix 0.43 
Silver ND Ix 0.64 
Thallium ND Ix 0.4 
Zinc 94.1 Ix 1.3 

ND= Not detected N=MS outside of control limits 
B=Between IDL and CRDL 



Table 4-8. Continued. 

SWAN POINT CHANNEL 

Analyte 

mB*g 

SWP1SED SWP2SED SWP3SED                   1 
Oual. Dil. Limit Result 9ual. Dil Limit Result Oual. Dil Limit 

Aluminum 20400 Ix 11.2 27800 Ix 9.3 21600 Ix 6.6 
Antimony ND N Ix 0.38 ND N Ix 0.32 0.36 BN Ix 0.23 
Arsenic 14.8 Ix 0.38 13.9 Ix 0.32 13.6 Ix 0.23 
Beryllium 1.8 B Ix 0.38 1.7 Ix 0.32 1.8 Ix 0.23 
Cadmium 1.3 B Ix 0.38 1.9 Ix 0.32 1.9 Ix 0.23 
Chromium 47.2 Ix 1.9 51.6 Ix 1.6 46.9 Ix 1.1 
Copper 40.1 Ix 1.5 39.7 Ix 1.3 47.2 Ix 0.9 
[ron 44300 Ix 24.2 44600 Ix 20.1 42200 Ix 14.3 
Lead 45.6 Ix 0.38 50.5 Ix 0.32 56.3 Ix 0.23 
Manganese 3730 N Ix 1.9 2840 Ix 1.6 2460 Ix 1.1 
Mercury 0.28 B Ix 0.16 0.36 B Ix 0.21 0.5 Ix 0.17 
Nickel 51.5 Ix 3.5 50.2 Ix 2.9 47.5 Ix 2 
Selenium 1.8 BN Ix 0.77 2.5 * Ix 0.64 1.8 * Ix 0.45 
Silver ND Ix 7.7 ND Ix 0.96 ND Ix 0.68 
Diallium ND Ix 0.81 ND N Ix 0.88 0.74 BN Ix 0.67 
Zinc 281 Ix 2.3 272 N Ix 1.9 283 N Ix 1.4 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 
*=Duplicate analysis outside of control limits 



Table 4-8. Continued. 

CRAIGHILL ENTRANCE 

Analyte 
me/ki! 

CRE1SED CRE2SED CRE3SED 
Result Qiul. Dil. Result Oual. Dil. Limit Result Oual. Dil. Limit 

Aluminum 5190 Ix 6.5 22100 Ix 6.4 25200 . Ix 6 
Antimony ND N Ix 0.22 ND N Ix 0.22 ND N Ix 0.21 
Arsenic 4.9 EN Ix 0.22 9.8 EN Ix 0.22 9.9 EN Ix 0.21 
Beryllium 1 BN Ix 0.24 1.5 N Ix 0.24 1.2 N Ix 0.21 
Cadmium 0.66 B Ix 0.22 1.5 Ix 0.22 1.7 Ix 0.21 
Chromium 16.6 Ix 1.1 41.9 Ix 1.1 44.2 Ix 1 
Copper 10.6 Ix 0.9 8.4 Ix 0.88 8.7 Ix 0.83 
Iron 25600 Ix 15 45900 Ix 15.1 39800 Ix 13.1 
Lead 15.3 E Ix 0.22 17.1 E Ix 0.22 17.9 E Ix 0.21 
Manganese 1340 Ix 1.1 803 Ix 1.1 1190 Ix 1 
Mercury 0.25 Ix 0.12 0.14 B Ix 0.11 0.12 B Ix 0.09 
Nickel 17.1 Ix 2 29.6 Ix 2 43.2 Ix 1.9 
Selenium ND N Ix 0.45 1.1 N Ix 0.44 1.7 N Ix 0.41 
Silver ND N Ix 0.72 ND N Ix 1.4 ND N Ix 1.3 
Thallium ND Ix 0.47 ND Ix 0.4 ND Ix 0.46 
fcinc  87.3 * Ix 1.3 96.7 * Ix 1.3 104 * Ix 1.2 

ND= Not detected N=MS outside of control limits B=Between 1DL and CRDL 
E=Serial dilution outside of control limits '^Duplicate analysis outside of control limits 



Table 4-8. Continued. 

CRAIGHILL CHANNEL 

Analyte 
mg/kg 

CR1SED CR2SED CR2SEDFD CR3SED                     I 
Result Qual. Dil. Result Oual. Dil. Limit Result Oual. Dil. Result Oual. Dil. Limit 

Aluminum 5880 Ix 3.3 8390 Ix 5.8 20000 Ix 8 16500 Ix 4.9 
Antimony ND N Ix 0.11 ND N Ix 0.2 ND N Ix 0.28 ND N Ix 0.17 
Arsenic 4.8 EN Ix 0.11 7.4 EN Ix 0.2 15.4 EN Ix 0.28 12 EN Ix 0.17 
Beryllium 0.47 BN Ix 0.14 0.71 BN Ix 0.18 1.5 N Ix 0.29 1.4 N Ix 0.19 
Cadmium 0.58 Ix 0.11 0.89 B Ix 0.2 1.8 Ix 0.28 1.5 Ix 0.17 
Chromium 13.1 Ix 0.57 23.4 Ix 1 53 Ix 1.4 29.5 Ix 0.85 
Copper 2.8 Ix 0.45 12.9 Ix 0.8 30.7 Ix 1.1 10.1 Ix 0.68 
Iron 18000 Ix 9 19700 Ix 11.5 39400 Ix 18 40300 Ix 12.2 
Lead 5.8 E Ix 0.11 17.5 E Ix 0.2 42.8 E Ix 0.28 17.6 E Ix 0.17 
Manganese 412 Ix 0.57 2120 Ix 1 5700 Ix 1.4 809 Ix 0.85 
Mercury 0.06 B Ix 0.06 0.17 B Ix 0.11 0.35 Ix 0.17 0.16 B Ix 0.10 
Nickel 8.8 Ix 1 17.3 Ix 1.8 41.5 Ix 2.5 39.4 Ix 1.5 
Selenium 0.87 N Ix 0.23 1.1 N Ix 0.4 1.4 N Ix 0.55 1.8 N Ix 0.34 
Silver ND N Ix 0.86 ND N Ix 0.55 ND N Ix 0.86 ND N Ix 1.2 
Thallium ND Ix 0.25 ND Ix 0.37 ND Ix 0.58 ND Ix 0.43 
Zinc 37.9 • Ix 0.68 103 * Ix 1.2 246 * Ix 1.7 94.1 * Ix 1 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 
E=Serial dilution outside of control limits '^Duplicate analysis outside of control limits 



Table 4-8. Continued. 

CRAIGHILL ANGLE 

Analyte 
mg/kg 

CRA1SED CRA2SED                   1 
Result Dual. Dil. Result Oual. Dil Limit 

Aluminum 16100 Ix 7.4 18900 Ix 8.9 
Antimony ND N Ix 0.26 0.39 BN Ix 0.31 
Arsenic 12.8 EN Ix 0.26 . 15.1 EN Ix 0.31 
Beryllium 1.5 N Ix 0.26 1.7 N Ix 0.26 
Cadmium 1.7 Ix 0.26 1.9 Ix 0.31 
Chromium 48.5 •>   , 1.3 58.6 Ix 1.5 
Copper 30.6 Ix" 1 36.6 Ix 1.2 
Iron 37400 Ix 16.5 41600 Ix 16.2 
Lead 44.3 E Ix ,• 0.26 52.4 E Ix 0.31 
Manganese 3450 Ix 1.3 3620 Ix 1.5 
Mercury 0.32 Ix 0.12 0.41 Ix 0.18 
Nickel 38.8 Ix 2.3 49.2 Ix 2.8 
Selenium 1.8 N Ix 0.51 1.2 BN Ix 0.61 
Silver ND N Ix 0.79 ND N Ix 0.77 
Thallium ND Ix 0.51 ND Ix 0.68 
IZinc  242 * Ix 1.5 286 • Ix 1.8 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 
E=Scrial dilution outside of control limits '^Duplicate analysis outside of control limits 



Table 4-8. Continued. 

CRAIGHILL UPPER RANGE 

Analyte 
mg/kg 

CRUISED CRU2SED CRU3SED                   I 
Result Oual. Dil. Limit Result Oual. Dil. Result Oual. Dil,- Limit 

Aluminum 12800 Ix 7.5 6170 Ix 4 17200 Ix 5.3 
Antimony ND N Ix 0.26 0.23 BN Ix 0.14 ND N Ix 0.18 
Arsenic 11.4 EN Ix 0.26 6.3 EN Ix 0.14 9 EN Ix 0.18 
Beryllium 1.7 N Ix 0.25 ND N Ix 0.14 1.3 N Ix 0.22 
Cadmium 1.5 Ix 0.26 0.64 B Ix 0.14 1.4 Ix 0.18 
Chromium 49.3 Ix 1.3 29.9 Ix 0.69 31.6 Ix 0.92 
Copper 34.3 Ix 1 16.8 Ix 0.55 7.6 Ix 0.74 
Iron 41100 Ix 15.9 1840 Ix 9.1 42600 Ix 13.8 
Lead 53.5 E Ix 0.26 24.5 E Ix 0.14 16 E Ix 0.18 
Manganese 3140 Ix 1.3 1430 Ix 0.69 1190 Ix 0.92 
Mercury 0.37 Ix 0.14 0.18 Ix 0.07 0.12 B Ix 0.11 
Nickel 42.3 Ix 2.3 18.5 Ix 1.2 26.5 Ix 1.7 
Selenium 1.6 N Ix 0.52 1.2 N Ix 0.28 0.83 BN Ix 0.37 
Silver ND N Ix 1.5 ND N Ix 0.43 ND N Ix 1.3 
Thallium ND Ix 0.58 ND Ix 0.28 ND Ix 0.43 
Zinc 273 * Ix 1.5 120 * Ix 0.83 88 * Ix I.I 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 
E=Scrial dilution outside of control limits *=Duplicate analysis outside of control limits 



Table 4-8. Continued. 

CUTOFF ANGLE 

Analyte 
mn/kR 

CUT1SED CUT2SED CUT3SED                    I 
Result Oual. Dil. _Limit_ Result Oual. Dil. Limit Result Oual. Dil- Limit 

Aluminum 18100 Ix 8.8 14900 Ix 8.6 12000 Ix 7.9 
Antimony ND N Ix 0.3 ND N Ix 0.3 0.84 BN Ix 0.27 
Aisenic 17.9 EN Ix 0.3 15.3 EN Ix 0.3 15.1 EN Ix 0.27 
Beryllium 1.8 N Ix 0.24 1.9 BN Ix 0.39 2.1 N Ix 0.29 
Cadmium 1.7 Ix 0.3 1.7 Ix 0.3 1.4 Ix 0.27 
Chromium 66.8 Ix 1.5 66.9 Ix 1.5 81.9 Ix 1.4 
Copper 36 Ix 1.2 40.4 Ix 1.2 42.6 Ix 1.1 
Iron 42100 Ix 15.3 45200 Ix 24.6 52000 Ix 18.2 
Lead 64.4 E Ix 0.3 60.6 E Ix 0.3 67 E Ix 0.27 
Manganese 6780 Ix 1.5 2500 Ix 1.5 5150 Ix 1.4 
Mercury 0.44 Ix 0.16 0.43 Ix 0.16 0.4 Ix 0.13 
Nickel 46.2 Ix 2.7 43.8 Ix 2.7 43.1 Ix 2.4 
Selenium 1.7 N Ix 0.61 ND N Ix 0.59 1.9 N Ix 0.54 
Silver ND N Ix 1.5 ND N Ix 1.2 ND N Ix 0.87 
Thallium ND Ix 0.6 ND Ix 0.65 ND Ix 0.43 
Zinc 317 * Ix 1.8 308 * Ix 1.8 319 • Ix 1.6 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 
E=Senal dilution outside of control limits *=Duplicate analysis outside of control limits 



Table 4-8. Continued. 

TOLCHESTER CHANNEL-VAN VEEN 

Analyte 
mg/kg 

TLC1SED TLC2SED TLC2SEDFD TLC3SED 
Result Oual.       Dil. Limit Result i2w!._ _Pik„ Result Oual.       Dil. Limit Result Oual.       Dil. Limit 

Aluminum 23200 lOx 4.3 18900 10x 4.1 18800 Ix 5.5 21300 Ix 7.9 
Antimony ND N      Ix 0.15 ND N Ix 0.14 ND N       Ix 0.19 ND N       Ix 0.27 
Anenic 11.5 Ix 0.15 8.1 Ix 0.14 9.9 Ix 0.19 13.7 Ix 0.27 
Beryllium 2.1 Ix 0.15 1.4 Ix 0.14 1.3 Ix 0.19 1.8 Ix 0.27 
Cadmium 1.1 Ix 0.15 1 Ix 0.14 0.89 B       Ix 0.19 1.5 Ix 0.27 
Chromium 27.2 Ix 0.74 22.5 Ix 0.71 24.2 Ix 0.94 40.8 Ix 1.4 
Copper 42.4 Ix 0.59 26.1 Ix 0.57 22.8 Ix 0.75 38.3 Ix 1.1 
Iron 34500 lOx 9.3 32300 lOx 9 32000 lOx 11.9 38500 lOx 17.2 
Lead 32 Ix 0.15 21.5 Ix 0.14 19.8 Ix 0.19 43.1 Ix 0.27 
Manganese 950 lOx 0.74 850 lOx 0.71 713 Ix 0.94 4710 lOx 1.4 
Mercury 0.24 Ix 0.09 0.12 B Ix 0.09 ND Ix 0.1 0.25 B       Ix 0.14 
Nickel 51.6 Ix 1.3 35.7 Ix 1.3 32.1 Ix 1.7 57.6 Ix 2.5 
Selenium 1.2 Ix 0.3 0.41 B Ix 0.29 ND Ix 0.38 1.9 Ix 0.55 
Silver ND Ix 0.44 ND Ix 0.43 ND Ix 0.57 ND Ix 0.82 
rhallium 0.39 B       Ix 0.23 ND Ix 0.35 ND Ix 0.35 ND Ix 0.58 
bns 1 192 Ix 0.89 118 Ix 0.86 111 Ix 1.1 249 Ix 1.6 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 



Table 4-8. Continued. 

TOLCHESTER CHANNEL-GRAVITY CORE 

Analyte 
mg/kg 

TLV1SED TLV2SED TLV3SED TLV4SED TLV5SED                    1 
Result Oual.       Dil. Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit 

Aluminum 18500 Ix 5.5 18700 Ix 5.5 17700 lOx 4.8 21300 Ix 5.9 20000 Ix 6.1 
Antimony ND N       Ix 0.19 ND N       Ix 0.19 0.19 BN       Ix 0.17 0.26 BN       Ix 0.21 0.23 BN       Ix 0.21 
Areenic 14.3 Ix 0.19 15.1 Ix 0.19 12.7 Ix 0.17 16.5 Ix 0.21 13.1 Ix 0.21 
Beryllium 2.4 Ix 0.19 2.2 Ix 0.19 2 Ix 0.17 2.4 Ix 0.21 2 Ix 0.21 
Cadmium 1.6 Ix 0.19 1.5 Ix 0.19 1.7 Ix 0.17 2 Ix 0.21 2 Ix 0.21 
Chromium 39.1 Ix 0.95 35.2 Ix 0.94 36.6 Ix 0.83 42.1 Ix 1 38.4 Ix 1 
Copper 59 Ix 0.76 56.2 Ix 0.75 49.6 Ix 0.67 60.3 Ix 0.82 47.8 Ix 0.84 
Iron 37500 lOx 12 37200 lOx 11.9 35400 lOx 10.5 41900 Ix 12.9 42200 Ix 13.2 
Lead 58.3 Ix 0.19 55.8 Ix 0.19 51.5 Ix 0.17 66.3 Ix 0.21 55.9 Ix 0.21 
Manganese 2430 lOx 0.95 2060 lOx 0.94 2130 lOx 0.83 2320 Ix 1 2660 Ix 1 
Mercury 0.58 Ix 0.10 0.53 Ix 0.09 0.42 Ix 0.08 0.56 Ix 0.1 0.44 Ix 0.1 
Nickel 72.2 Ix 1.7 70.9 Ix 1.7 66.5 Ix 1.5 75.6 Ix 1.8 64.1 Ix 1.9 
Selenium 2.4 Ix 0.38 1.6 Ix 0.38 1.2 Ix 0.33 3 Ix 0.41 2.2 *       Ix 0.42 
Silver ND Ix 0.57 ND Ix 0.57 ND Ix 0.5 ND Ix 0.62 ND Ix 0.63 
Thallium ND Ix 0.4 ND Ix 0.38 ND Ix 0.33 ND NW       Ix 0.43 ND N       Ix 0.38 
Zinc  316 Ix 1.1 318 Ix 1.1 307 Ix 1 365 N       Ix 1.2 294 N       Ix 1.3 

ND=Not detected N=MS out of control limits B=Between IDL and CRDL W=Spike outside of control limits 
•=Duplicate analysis outside of control limits 



Table 4-8. Continued. 

BREWERTON EASTERN EXTENSION-VAN VEEN 

Analyte 
mfi/kg 

BE1SED BE2SED BE3SED BE4SED                     I 
Result Oual. Dil. Result Qual. Dil. Result Oual. Dil. Result Oual. Dil. Limit 

Aluminum 20700 lOx 11.8 24500 lOx 7.9 22900 lOx 6.5 21800 lOx 8.9 
Antimony ND N U 0.41 ND N Ix 0.27 ND N Ix 0.22 ND N Ix 0.31 
Arsenic 14.2 Ix 0.41 19.6 Ix 0.27 15.1 Ix 0.22 20.3 Ix 0.31 
Beryllium 2.1 Ix 0.41 2.3 Ix 0.27 2.3 Ix 0.22 2.4 Ix 0.31 
Cadmium 2 Ix 0.41 2.3 Ix 0.27 2.3 Ix 0.22 2.5 Ix 0.31 
Chromium 50.2 Ix 2 57.8 Ix 1.4 51 Ix 1.1 75.7 Ix 1.5 
Copper 38.2 Ix 1.6 45.7 Ix 1.1 43.2 Ix 0.9 53.4 Ix 1.2 
Iron 41300 lOx 25.5 48000 lOx 17.2 46000 lOx 14.1 52300 lOx 19.2 
Lead 54.2 Ix 0.41 63.2 Ix 0.27 60.5 Ix 0.22 78.7 Ix 0.31 
Manganese 6000 Ix 2 3910 Ix 1.4 7000 Ix 1.1 6610 Ix 1.5 
Mercury 0.5 Ix 0.15 0.47 Ix 0.14 0.49 1.x 0.15 0.63 Ix 0.16 
Nickel 62.7 Ix 3.6 65.6 Ix 2.5 76.4 Ix 2 72.1 Ix 2.7 
Selenium 1.9 B Ix 0.81 0.95 B Ix 0.55 2.4 Ix 0.45 1.9 Ix 0.61 
Silver ND Ix 1.2 1 B Ix 0.82 1.3 B Ix 0.67 1.3 B Ix 0.92 
rhallium ND Ix 0.61 ND W Ix 0.57 ND W Ix 0.43 ND W Ix 0.59 
Ens  305 E Ix 2.4 354 E Ix 1.6 332 E Ix 1.3 412 E Ix 1.8 

ND=Not detected N=MS out of control limits B=Between IDL and CRDL W=Spike outside of control limits 
E=Serial dilution outside of control limits 



Table 4-8. Continued. 

BREWERTON EASTERN EXTENSION-GRAVITY CORE 

Analyte 
mg/kg 

BEV1SED BEV2SED BEV3SED BEV4SED BEV5SED BEV6SED                   1 
Result Oual. Dil. Result Oual. Dil. Result Oual. Dil. Limit Result 0u3l.       Dil. Result 9ual. Dil. Result Oual.       Dil. Limit 

Aluminum 23100 lOx 4.9 26700 lOx 6.2 20000 lOx 6.3 22800 lOx 5.5 29400 lOx 5.2 22400 lOx 6 
Antimony ND N Ix 0.17 ND N Ix 0.21 ND N Ix 0.22 ND N       Ix 0.19 ND N Ix 0.18 ND N       Ix 0.21 
Arsenic 17.4 Ix 0.17 14 Ix 0.22 12.8 Ix 0.22 10.4 Ix 0.19 13.9 Ix 0.18 12.9 Ix 0.21 
Beryllium 2.4 Ix 0.17 2.2 Ix 0.22 1.3 Ix 0.22 1.6 Ix 0.19 2.1 Ix 0.18 1.5 Ix 0.21 
Cadmium 2.7 Ix 0.17 2.3 Ix 0.22 1.7 Ix 0.22 1.9 Ix 0.19 2.1 Ix 0.18 1.7 Ix 0.21 
Chromium 52.5 Ix 0.84 45.1 Ix 1.1 35.6 Ix 1.1 34.7 Ix 0.95 42.2 Ix 0.9 37.9 Ix 1 
Copper 50.7 Ix 0.67 39.1 Ix 0.86 16.7 Ix 0.87 23.5 Ix 0.76 29.8 Ix 0.72 11.4 Ix 0.83 
Iron 45500 lOx 10.6 49000 lOx 13.5 39900 lOx 13.7 25900 lOx 11.9 48900 lOx 11.3 43300 lOx 13 
Lead 72.1 Ix 0.17 46.3 Ix 0.22 42.7 V: 0.22 29 Ix 0.19 31.7 Ix 0.18 18.4 Ix 0.21 
Manganese 4780 Ix 0.84 1890 Ix 1.1 1440 Ix 1.1 2030 Ix 0.95 2400 Ix 0.9 1360 Ix 1 
Mercury 0.52 (a) Ix 0.11 0.42 (a) Ix 0.11 0.26 (a) Ix 0.1 0.93 (a)       Ix 0.11 0.16 B(a) Ix 0.12 ND (a)       Ix 0.11 
Nickel 75.5 Ix 1.5 60 Ix 1.9 29.4 Ix 2 38.8 Ix 1.7 48.9 Ix 1.6 33.3 Ix 1.9 
Selenium 1.9 Ix 0.34 1 B Ix 0.43 1.5 Ix 0.43 1 Ix 0.38 1.4 Ix 0.36 1.7 Ix 0.41 
Silver 1.4 B Ix 0.5 ND Ix 0.64 ND Ix 0.65 ND Ix 0.57 ND Ix 0.54 ND Ix 0.62 
Thallium ND W Ix 0.39 ND W Ix 0.36 ND Ix 0.36 ND Ix 0.31 ND Ix 0.49 ND Ix 0.42 
Zinc 362 E Ix 1 242 E Ix 1.3 Ml E Ix 1.3 123 E      Ix 1.1 154 E Ix 1.1 101 E       Ix 1.2 

ND=Not detected N=MS out of control limits B=Between IDL and CRDL W=Spike outside of control limits 
E=Serial dilution outside of control limits 
(a)=Sample digested six days beyond holding time 



Table 4-8. Continued. 

BREWERTON REACH 

Analyte BRI SED BR2 SED BR3 SED BR4 SED                    | 

Result Qual. Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit Result Qual.       Dil. Limit 
Aluminum 19900 lOx 8.6 21800 lOx 6.6 27300 lOx 7.3 21100 lOx 8.8 
Antimony 0.34 BN Ix 0.3 0.65 BN       Ix 0.23 0.34 BN       Ix 0.25 0.33 BN       Ix 0.3 
Arsenic 19.8 Ix 0.3 18.4 Ix 0.23 18.4 Ix 0.25 18.8 Ix 0.3 

Beryllium 2 Ix 0.3 1.8 Ix 0.23 2 Ix 0.25 2 Ix 0.3 

Cadmium 2.4 Ix 0.3 2.4 Ix 0.23 2.7 Ix 0.25 2.5 Ix 0.3 
Chromium 82.6 Ix 1.5 94.7 Ix 1.1 97.5 Ix 1.3 120 Ix 1.5 

Copper 50.5 Ix 1.2 53.2 Ix 0.91 71.3 Ix 1 60.8 Ix 1.2 
Iron 49100 lOx 18.7 48400 lOx 14.3 28400 lOx 15.8 27400 lOx 19.1 

Lead 77.8 Ix 0.3 98.2 Ix 0.23 78.6 Ix 0.25 88.6 Ix 0.3 
Manganese 5390 Ix 1.5 2430 lOx I.I 2260 Ix 1.3 2850 Ix 1.5 
Mercury 0.4 (a) Ix 0.15 0.48 Ix 0.12 0.46 Ix 0.13 0.49 Ix 0.14 

Nickel 56.2 Ix 2.7 47.1 Ix 2 48.8 Ix 2.3 58.4 Ix 2.7 
Selenium 1.7 Ix 0.59 2.7 Ix 0.45 1.8 Ix 0.5 1.8 Ix 0.61 

Silver ND Ix 0.89 ND Ix 0.68 ND Ix 0.75 ND Ix 0.91 

Thallium ND Ix 0.36 ND Ix 0.56 ND Ix 0.54 ND Ix 0.43 
Zinc 375 E Ix 1.8 375 E       Ix 1.4 366 E       Ix 1.5 399 E       Ix 1.8 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 

E=Serial dilution outside of control limits 

(a)=Samplc3 analyzed six days beyond holding time 



Table 4-8. Continued. 

BLIND SPLITS 

Analyte 

UK/kR 

BLINDSPLITlAfBRl) BLINDSPLIT2A(BR3)         | 

Result Qual. Dil. Limit Result Qual. Dil. Limit 

Aluminum 23100 lOx 6.2 22000 lOx 6.4 

Antimony 0.46 BN Ix 0.21 ND N Ix 0.22 

Arsenic 20.7 Ix 0.21 16 Ix 0.22 

Beryllium 1.9 Ix 0.21 1.6 Ix 0.22 

Cadmium 2.6 Ix 0.21 2.3 Ix 0.22 

Chromium 101 Ix 1.1 76.4 Ix 1.1 

Copper 58.8 Ix 0.86 43.9 Ix 0.88 

ton 48200 lOx 13.5 49200 lOx 13.9 

Lead 88.1 Ix 0.21 63.1 Ix 0.22 

Manganese 3380 Ix 1.1 1970 Ix 1.1 

Mercury 0.55 Ix 0.15 0.33 Ix 0.1 

Nickel 51.7 Ix 1.9 38.6 Ix 2 

Selenium 2.1 Ix 0.43 2.2 Ix 0.44 

Silver 0.83 B Ix 0.64 ND Ix 0.66 

Thallium ND W Ix 0.4 ND W Ix 0.4 

Zinc 404 E Ix 1.3 290 E Ix 1.3 

ND=Not detected N=MS out of control limits B=Between IDL and CR 

W=Spike outside of control limits 

E=Scrial dilution outside of control limits 



Table 4-8. Continued. 

BREWERTON ANGLE REACH 

Analyte BRA1SED BRA2 SED                  1 

Result Qual.       Dil. Limit Result Qual.       Dil. Limit 

Aluminum 17100 lOx 7.8 21600 lOx 8.3 
Antimony 0.5 BN      Ix 0.27 0.71 BN      Ix 0.29 

Arsenic 17.3 Ix 0.27 19 Ix 0.29 

Beryllium 1.7 Ix 0.27 2.1 Ix 0.29 

Cadmium 2.1 Ix 0.27 2.5 Ix 0.29 

Chromium 112 Ix 1.3 97.9 Ix 1.4 
Copper 53.8 Ix 1.1 57.3 Ix 1.1 
Iron 44800 lOx 17 50400 lOx 18.1 

Lead 74.4 Ix 0.27 77.3 Ix 0.29 

Manganese 2830 Ix 1.3 4870 Ix 1.4 
Mercury 0.71 Ix 0.17 0.63 Ix 0.17 

Nickel 44.9 Ix 2.4 62.8 Ix 2.6 
Selenium 1.7 Ix 0.54 1.9 Ix 0.57 

Silver ND Ix 0.81 ND Ix 0.86 

Thallium 2.5 B       Ix 0.66 ND Ix 0.55 

Zinc 337 E       Ix 1.6 369 E      Ix 1.7 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 

E=Scrial dilution outside of control limits 



Table 4-8. Continued. 

FT. McHENRY REACH 

Analyte 

UR/kR 

FMH1SED FMH2SED FMH3SED FMH4 SED                  | 

Result Qual. Dil. Limit Result Qual. Dil. Limit Result Qual. Dil. Limit Result Qual. Dil. Limit 
Aluminum 18200 Ix 8.7 18600 Ix 10.8 18800 Ix 8 13800 Ix 5.2 
Antimony 1.6 BN Ix 0.3 1.2 BN Ix 0.37 0.93 BN Ix 0.28 2 BN Ix 0.18 
Anenic 17 Ix 0.3 17.9 Ix 0.37 29.3 Ix 0.28 23.7 Ix 0.18 
Beryllium 1.4 B Ix 0.3 1.3 B Ix 0.37 1.4 Ix 0.28 1.1 Ix 0.18 

Cadmium 2.1 Ix 0.3 2.3 Ix 0.37 2.3 Ix 0.28 2.5 Ix 0.18 
Chromium 152 E Ix 1.5 134 E Ix 1.9 126 E Ix 1.4 183 E Ix 0.89 
Copper 70.5 Ix 1.2 72.7 Ix 1.5 87.9 Ix 1.1 126 Ix 0.71 
Iron 48600 E Ix 18.8 50000 E Ix 23.6 50800 E Ix 17.4 40400 E Ix 11.2 
Lead 85.4 Ix 0.3 77.1 Ix 0.37 95.4 Ix 0.28 87.2 Ix 0.18 
Manganese 1610 Ix 1.5 1820 Ix 1.9 1350 Ix 1.4 1310 Ix 0.89 
Mercury 0.46 (a) Ix 0.15 0.51 (a) Ix 0.17 ND (a) Ix 0.14 0.59 (a) Ix 0.11 

Nickel 47.2 Ix 2.7 39.4 Ix 3.4 33.9 Ix 2.5 28.8 Ix 1.6 
Selenium 4 N Ix 0.6 3.3 N Ix 0.75 5.4 N Ix 0.55 4.1 N Ix 0.36 

Silver 1 B Ix 0.9 ND Ix 1.1 ND Ix 0.83 ND Ix 0.53 

Thallium ND Ix 0.67 ND Ix 0.65 ND Ix 0.51 ND Ix 0.39 
Zinc 377 Ix 1.8 350 Ix 2.2 285 Ix 1.7 346 Ix 1.1 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 

E=Scrial dilution outside of control limits 

(a)=Samplc analyzed six days beyond holding time 



Table 4-8. Continued. 

CURTIS BAY REACH 

Analyte CB1SED CB2 SED CB3 SED CB4 SED                   1 

Result Qual. Dil. Limit Result Qual. Dil. Limit Result Qual. Dil. Limit Result Qual. Dil. Limit 
Aluminum 18700 Ix 11.7 5390 Ix 5.6 14200 Ix 10.5 16600 Ix 11.6 

Antimony 2.3 BN Ix 0.4 1.2 BN Ix 0.19 2.8 BN Ix 0.36 2.6 BN Ix 0.4 
Arsenic 26.1 Ix 0.4 10.9 Ix 0.19 32.2 Ix 0.36 42.2 Ix 0.4 
Beryllium 1.4 B Ix 0.4 0.55 B Ix 0.19 1.3 B Ix 0.36 1.3 B Ix 0.4 
Cadmium 2.8 Ix 0.4 1.2 Ix 0.19 2.5 Ix 0.36 2.9 Ix 0.4 
Chromium 206 E Ix 2 118 E Ix 0.97 210 E Ix 1.8 175 E Ix 2 

Copper 102 Ix 1.6 49.5 Ix 0.78 133 Ix 1.4 172 Ix 1.6 
Iron 58800 E Ix 25.4 26100 E Ix 12.2 53400 E Ix 22.8 61500 E Ix 25.1 

Lead 106 Ix 0.4 37.4 Ix 0.19 116 Ix 0.36 130 Ix 0.4 
Manganese 3310 Ix 2 483 Ix 0.97 1120 Ix 1.8 858 Ix 2 
Mercury 0.89 (a) Ix 0.2 0.26 (») Ix 0.086 0.76 (a) Ix 0.19 1 (a) Ix 0.21 
Nickel 48.5 Ix 3.6 13 Ix 1.7 44.8 Ix 3.3 38.8 Ix 3.6 
Selenium 5.2 N Ix 0.8 2.2 N Ix 0.39 5.2 N Ix 0.72 6.4 N Ix 0.8 

Silver ND Ix 1.2 ND Ix 0.58 ND Ix 1.1 ND Ix 1.2 
Thallium ND Ix 0.74 ND Ix 0.33 ND Ix 0.7 ND Ix 0.74 
Zinc 455 Ix 2.4 154 Ix 1.2 393 Ix 2.2 390 Ix 2.4 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 

E=Scrial dilution outside of control limits 

(a)=Sample analyzed six days beyond holding time 



Table 4-8. Continued. 

FERRY BAR REACH 

Analyte FB1SED FB2SED FB3 SED                   | 

Result Qual. Dil. Limit Result Qual. Dil. Limit Result Qual. Dil. Limit 

Aluminum 17300 Ix 11.6 18700 Ix 14.3 21300 Ix 10.3 

Antimony 1.8 BN Ix 0.4 2.1 BN Ix 0.49 1.6 BN Ix 0.36 

Arsenic 21.8 Ix 0.4 21.9 Ix 0.49 21.1 Ix 0.36 

Beryllium 1.3 B Ix 0.4 1.4 B Ix 0.49 1.5 B Ix 0.36 

Cadmium 2.6 Ix 0.4 2.7 .J Ix 0.49 2.8 Ix 0.36 

Chromium 176 E Ix 2 189 E Ix 2.5 193 E Ix 1.8 

Copper 138 Ix 1.6 164 Ix 2 166 Ix 1.4 

Iron 42300 E Ix 25.3 45600 E Ix 31.2 42400 E Ix 22.5 

Lead 123 Ix 0.4 120 Ix 0.49 122 Ix 0.36 

Manganese 1990 Ix 2 4680 Ix 2.5 796 Ix 1.8 

Mercury 0.85 (a) Ix 0.19 0.77 (a) Ix 0.21 0.68 (a) Ix 0.16 

Nickel 45.5 Ix 3.6 59.8 Ix 4.5 48 Ix 3.2 

Selenium 4.9 N Ix 0.8 5.2 N Ix 0.99 4.9 N Ix 0.71 

Silver ND Ix 1.2 ND Ix 1.5 ND Ix 1.1 

Thallium ND Ix 0.84 ND Ix 0.98 ND Ix 0.77 

Zinc 388 Ix 2.4 389 Ix 3 384 Ix 2.1 

ND= Not detected N=MS outside of control limits B=Between IDL and CRDL 

E=Serial dilution outside of control limits 
(a)=Sample analyzed six days beyond holding time 



Table 4-8. Continued. 

NORTHWEST BRANCH EAST 

Analyte 

UR/kfi 

NBE1 SED NBE2 SED 

Result Qual. Dil. Limit Result Qual. Dil. Limit 

Aluminum 21900 Ix 12.4 18000 Ix 13.8 

Antimony 3 BN Ix 0.43 2.9 BN Ix 0.47 

Arsenic 32.7 Ix 0.43 23.5 Ix 0.47 

Beryllium 1.5 B Ix 0.43 1.4 B Ix 0.47 

Cadmium 3.9 Ix 0.43 3.3 Ix 0.47 

Chromium 370 E Ix 2.1 263 E Ix 2.4 
Copper 322 Ix 1.7 289 Ix 1.9 
Iron 50700 E Ix 26.8 45300 E Ix 29.9 

Lead 204 Ix 0.43 177 Ix 0.47 

Manganese 2360 Ix 2.1 969 Ix 2.4 
Mercury 0.77 (a) Ix 0.23 0.74 (a) Ix 0.23 

Nickel 53.5 Ix 3.8 40.9 Ix 4.3 
Selenium 12.2 N Ix 0.85 12.7 N Ix 0.95 

Silver 1.9 B Ix 1.3 1.9 B Ix 1.4 
Thallium ND Ix 0.79 ND Ix 0.97 

Zinc 513 Ix 2.6 456 Ix 2.8 

ND=Not detected N=MS out of control limits B=Between IDL and CRDL W=Spike out of control limit 

E=Serial dilution outside of control limits 

(a)=Sample analyzed six days beyond holding time 



Table 4-8. Continued. 

NORTHWEST BRANCH WEST 

Analyte NBW1 SED NBW2 SED NBW3 SED                 | 

Result Qual. Dil. Limit Result Qual. Dil. Limit Result Qual. Dil. Limit 

Aluminum 16600 Ix 8.5 11200 Ix 5 18900 Ix 11.8 

Antimony 0.54 BN Ix 0.29 1.2 BN Ix 0.17 15.3 BN Ix 0.41 

Areenic 8.9 Ix 0.29 12.3 Ix 0.17 39.9 Ix 0.41 

Beryllium 1.3 B Ix 0.29 0.91 Ix 0.17 1.4 B Ix 0.41 

Cadmium 1.4 B Ix 0.29 1.6 Ix 0.17 6.2 Ix 0.41 

Chromium 62.5 E Ix 1.5 176 E Ix 0.85 2240 E Ix 2 
Copper 36 Ix 1.2 98 Ix 0.68 553 Ix 1.6 
Iron 37000 E Ix 18.4 25300 E Ix 10.8 47800 E Ix 25.7 

Lead 20.5 Ix 0.29 52 Ix 0.17 486 Ix 0.41 

Manganese 895 Ix 1.5 437 Ix 0.85 847 Ix 2 
Mercury 0.14 B(a) Ix 0.14 0.43 (a) Ix 0.11 6.3 (a) Ix 0.19 

Nickel . 29.8 Ix 2.6 35.7 Ix 1.5 56.5 Ix 3.7 
Selenium 3.3 N Ix 0.58 3.7 N Ix 0.34 14 N Ix 0.81 

Silver ND Ix 0.87 ND Ix 0.51 2.9 B Ix 1.2 
Thallium ND W Ix 0.55 ND Ix 0.43 ND Ix 0.82 

Zinc 98.6 Ix 1.7 140 Ix 1 874 Ix 2.4 

ND=Not detected N=MS out of control limits B=Between IDL and CRDL W=Spike out of control limits 

E=Serial dilution outside of control limits 

(a)=Sample analyzed six days beyond holding time 



Table 4-9. Organotin results for selected Chesapeake Bay sediments. 

POPLAR ISLAND KENT ISLAND DEEP TROUGH 

ug/kg FUSED PI5SED KI2SED DT2SED 

Result Dilution Limit Result Dilution Limit Result Dilution Limit Result     Dilution      Limit 

Tributyltin (TBT) ND Ix 0.3 23.65 Ix 0.3 4.32 Ix 0.3 ND            Ix           0.3 

Dibutyltin   (DBT) ND Ix 0.3 ND Ix 0.3 ND Ix 0.3 ND            Ix           0.3 

Monobutvltin (MBD ND Ix 0.3 ND Ix 0.3 ND Ix 0.3 ND            Ix           0.3 

ND=Not detected 



Table 4-9.    Continued. 

SWAN POINT 
ug/kg 

JTributyltin (TBT) 

Dibutyltin (DBT) 

Monobutvltin (MBD 

TOLCHESTER 

ND=Not detected 



Table 4-9.    Continued. 

BREWERTON BLIND SPLITS 

ug/kg BR1SED BR3SED BLINDSPLIT1A(BR1) BLINDSPLIT2A (BR3) 

Result Dilution Limit Result Dilution Limit Result     Dilution     Limit Result     Dilution     Limit 

Tributyltin (1BT) ND Ix 0.3 2.86 Ix 0.3 ND            Ix           0.3 41.77           Ix           0.3 

Dibutyltin   (DBT) ND Ix 0.3 ND Ix 0.3 ND            Ix           0.3 8.58           Ix           0.3 

Monobutvltin fMBD ND Ix 0.3 ND Ix 0.3 ND            Ix           0.3 2.89           Ix           0.3 

ND=Not detected 



Table 4-9.    Continued. 

BREWERTON CRAIGHILL UPPER RANGE/ENTRANCE 

ug/kg BE2SED BEV3SED CRU2SED CRE2SED 

Result Dilution Limit Result Dilution Limit Result Dilution     Limit Result     Dilution      Limit 

Tributyltin (TBT) 6.27 Ix 0.3 ND Ix 0.3 7.02 Ix           0.3 ND            Ix           0.3 

Dibutyltin  (DBT) ND Ix 0.3 ND Ix 0.3 1.96 Ix           0.3 ND            Ix           0.3 

Monobutyltin (MBT) ND Ix 0.3 ND Ix 0.3 ND Ix           0.3 ND            Ix           0.3 

ND=Not detected 



Table 4-9.    Continued. 

CRAIGHILL CUTOFF ANGLE 

ug/kg CR2SED CR2FDSED CUT2SED 

Result Dilution Limit Result Dilution Limit Result     Dilution Limit 

Tributyltin (TBT) 1.22 Ix 0.3 3.42 Ix 0.3 10.77          Ix 0.3 

Dibutyltin   (DBT) ND Ix O-V. ND Ix 0.3 7.90           Ix 0.3 

Monobutvltin fMBT) ND Ix 0.3 ND Ix 0.3 ND            Ix 0.3 

ND=Not detected 



Table 4-10. General Chemistry results for Chesapeake Bay and Baltimore Harbor sediments presented by sample reach. 

POPLAR ISIAM) 

Analytc 
mg/kg 

PII SED PI2 SED PI3SED 

"ResuU 
PI4 SED 

Ix 
Limit 

P15 SED 
Result     Qu_al         Dil 

--- .-..--- 
.Result dual.        Dil Limit Result Oual        Dil. Limit Result Oual        Dil Limit Limit 

Carbon, tmal organic 3280 Ix 585 14400 Ix 2380 2500 Ix 569 3280 585 14400                      Ix 2380 
Cyanide, total ND Ix 0.28 ND Ix 0 95 ND Ix 0.25 ND Ix 028 ND                      Ix 0 95 
Nitrogen, ammonia 7.6 Ix 36 192 Ix 11.6 34 Ix 3 1 7 6 Ix 3.6 192                      1X 116 
Nitrogen, nitrate and nitrite 146 Ix 14 76 Ix 46 2.1 Ix 12 146 Ix 14 7 6                      Ix 46 
Nitrogen, total Kjeldahl 106 Ix 33.9 515 Ix 85 132 Ix 32 106 Ix 339 515                      Ix 85 
Oxygen demand, biochemical 397 Ix 176 ND Ix 571 216 Ix 154 397 Ix 176 ND                      Ix 571 
Oxygen demand, chemical 2680 Ix 146 6010 Ix 476 1340 Ix 128 2680 Ix 146 6010                      Ix 476 
Phosphorus, total 614 Ix 8 147 Ix 22.9 61.8 Ix 6 2 61 4 Ix 8 147                      Ix 22.9 
Sulfide. total 41.4 Ix 32.4 ND Ix 102 NQ_.  !x..„ 248 41 4 _ _..Lx_. 324 ND           Ix 102 

Ml) = Not detected 



Table 4-10. Continued. 

DEEP TROUGH 

Analytc 
me/ke 

DTI SED DT2 sun DT3 SED 
Result Qual.       Dil Limit Result Qual        Dil Limit Result .Qua]        Dil. _Um!L_. 

2690 Carbon, total organic 47500 Ix 3650 14000 Ix 1080 50700 Ix 
Cyanide, total ND Ix 1 ND Ix 044 ND Ix 089 
Nitrogen, ammonia 131 Ix 11.7 8 1 Ix 5.1 262 Ix 12 
Nitrogen, nitrate and nitrite 8.2 Ix 49 77 Ix 2 48 Ix 46 
Nitrogen, total Kjeldahl 1830 Ix .y i2i 1370 Ix 67 2 2180 Ix 105 
Oxygen demand, biochemical 4530 Ix 603 376 Ix 258 1760 Ix 566 
Oxygen demand, chemical 36700 Ix 1000 18600 Ix 430 290<» Ix 942 
Phosphorus, total 843 Ix 8' '. 614 Ix 538 632 Ix 736 
LsuindeJotaL  __2600_ Ix 118 ND Ix  442  .ND. Ix 104 

ND^Not detected 



['able 4-10. Continued. 

KKNT ISLAND DKEP 

Analytc Kll SED KI2 SKD KI3SKD 

Limit mp/kp Result Oual.        Dil Limit Result Oual.       Dil Limit Result Qua.!.  .    Oil _ 
Carbon, total organic 13600 Ix 758 7250 Ix 1480 10100 Ix 640 
Cyanide, total ND Ix 027 0.92 Ix 057 ND Ix 03 
Nitrogen, ammonia 86 Ix 3.2 306 Ix 72 69.1 Ix 3.4 
Nilrogen, nitrate and nitrite 4 Ix 13 36 Ix 28 46 Ix 1 2 
Nitrogen, total Kjcldahl 236 Ix 34 6 131 Ix 64 335 Ix 29 
Oxygen demand, biochemical 346 Ix 159 857 Ix 356 468 Ix 173 
Oxygen demand, chemical 22100 Ix 682 23900 Ix 148 6170 Ix 144 
Phosphorus, total 68.6 Ix 69 661 Ix 46 4 92 6 Ix 72 
Sulfidc. total ND Ix 28 6 __ND__ Ix 554  ND. ...-     . .     Ix.. - .._ 2?J. 

NI): Not detected 



Table 4-10. Continued. 

POOLKSISI-AND 

Analytc 
mg/kg 

POLISF.D 
Result Oual        Dil Limit 

Carbon, total organic 36100 Ix 1100 
Cyanide, total ND Ix 053 
Nitrogen, anunonia 397 Ix 66 
Nitrogen, nitrate and nilhte 7 5 Ix 24 
Nitrogen, total Kjeldahl 982 Ix 322 
Oxygen demand, biochemical 1080 Ix 296 
Oxygen demand, chemical 88200 Ix 988 
Phosphorus, total 467 Ix 309 
Sulfide. total ND Ix 47 5 

ND=Not detected 



Table 4-10. Continued. 

SWAN POINT Cl 1ANNKI. 

Analytc 
msAe. 

SWPI SED SWP2 SF.D SWI>3 SliD 
  

Result Qual         Dil Limit Result Qual Dil Limit Result     yual  . Dil Limit 
Carbon, total organic 90500 Ix 2300 44800 Ix 3290 37000 Ix 1890 
Cyanide, total ND Ix 0 91 ND Ix 094 ND Ix 0.8 
Nitrogen, ammonia 279 Ix 10 6 24.2 Ix 114 .     17.2 Ix 9.9 
Nitrogen, nitrate and nitrite 65 Ix 4.1 5.8 Ix 4.3 6 Ix 3.6 
Nitrogen, total Kjeldahl 2260 Ix 108 2230 Ix 105 2550 Ix 928 
Oxygen demand, biochemical 2830 Ix 517 3940 Ix 1360 4150 Ix 1200 
Oxygen demand, chemical 13800 Ix 431 91300 Ix 1810 58500 Ix 1600 
Phosphorus, total 1570 Ix 108 1930 (a) Ix 188 1290      (a) Ix 71 6 
Sulfidc total _ l"8"..  Ix  _94_S ND !x._.  9I.L ND Ix 96 8 

ND^ Not detected 
(a)Tolal phosphorus digcslales became cloudy upon addition of reagents, interfering with coliirimetnc analysis 

Potential high bias 



I'abUM-IO. Continued. 

CRAIGIIII.I. KNTKANCK 

Analylc CRF.I SED CRti2 SKD 
— —   

CREi SliiV " 
mE/kR 

Cajbon, total organic 
Result      Oual Dil. Limit _Re5ul!    Oual        Dil. .imit -Result _ 

17700 
.Qy?L ..Hi!. 

"' Ix" 
Limit 

29600 Ix 1010 21300                     Ix 1080 937 
Cyanide, total ND Ix 0 53 ND                     Ix 0.5 ND Ix 0 43 
Nitrogen, ammonia 355 Ix 6 10                     Ix 5.9 39.9 Ix 12.2 
Nitrngen, nitrate and nitrite 52 Ix 25 46                     Ix 24 13 Ix 23 
Nitrogen, total Kjcldahl 855 Ix 283 1190                     Ix 116 1140 Ix 105 
Oxygen demand, biochemical 1130 Ix 304 554                     Ix 291 325 Ix 281 
Oxygen demand, chemical 73400 Ix 2020 50900                     Ix 1940 50500 Ix 1880 
Phosphoms, total 586 Ix 45.2 397                     Ix 43 2 344 Ix 36 6 
Sulfidc. total 318 Ix 485 614                     Ix 54 8 95 1 Ix 50 

ND=Not delected 



Table 4-10. Continued. 

CRAIGIUI.L CHANNEL 

Analyte 
mft'lcR 

CRISED CR2 SED CR2FC SED 
Dil Limit Result 

CR3 SED 
Result     Dual Dil. Limit Result Qual.       Dil Limit Result      Oual dual        Dil 

Carbon, lolal organic 10600 Ix 725 13500 Ix 1010 46200 Ix 2670 29000 Ix 1220 
Cyanide, total ND Ix 0 29 ND Ix 0.4 ND Ix 069 ND Ix 051 
Nitrogen, ammonia 6 Ix 3.6 16.9 Ix 53 410 Ix 40 7 89 Ix 6 
Nitrogen, nitrate and nitrite 7 Ix 1.4 6.5 Ix 2.1 108 Ix 33 126 Ix .   2.3 
Nitrogen, total Kjeldahl 635 Ix 36.2 666 Ix 53.8 922 Ix 77 2 1150 Ix 54.2 
Oxygen demand, biochemical 410 Ix 174 1010 Ix 258 1510 Ix 400 585 Ix 291 
Oxygen demand, chemical 25600 Ix 580 76300 Ix 1720 104000 Ix 2670 81200 Ix 1940 
Phosphorus, total 130 Ix 25.9 359 Ix 33.6 1100 Ix 52.1 344 Ix 43.3 
Sulfide. total ND Ix 29.9 ND Ix 493 268 Ix 63 1 54 Ix 48.2 

ND=Not detected 



Table 4-10. Continued. 

CKAICIIII.I. ANGLE 

Analyte CRAI SED 
Kesuli    " 

(:RA2 SED 
Oual        Dil. ^iniit.. 

2000 
072 

Result Oual.       Dil Limit 
Carbon, total organic 
Cyanide, total 

42700 
ND 

Ix 
Ix 

2000 
0.62 

47400 
ND 

Ix 
Ix 

Nitrogen, ammonia 
Nitrogen, nitrate and nitrite 

374 
16.2 

Ix 
Ix 

75 
2.9 

309 
9.7 

Ix 
Ix 

91.1 
3.7 

Nitrogen, total Kjeldahl 
Oxygen demand, biochemical 

2000 
976 Ix 

376 
361 

1260 
1530 

Ix 
Ix 

435 
451 

Oxygen demand, chemical 52800 Ix 1200 133000 Ix 3000 
Phosphorus, total 
SulCide. total 

1060 
230 

Ix 
Ix 

93 8 
.    54 5 

1220 
 JA!P_ 

Ix 
Ix 

67 1 
73 6 

ND= Not detected 



Table 4-10. Continued. 

CRAIGIlll.l. UPPER RANCH 

Analylc 
mE/kR Result 

CRU1 SF.D cRittsiinT" 
Limit -KfisulL. 

19900 

" "c:RU3 si-fii 
.Qual Dil. 

Ix 
— Limit. 

1170 

Oual Dil Limit Result      Oual         Dil 

Carbon, total organic 4650O Ix 1780 8180                     Ix 745 

Cyanide, total ND Ix 0 75 ND                      Ix 0 31 ND Ix 045 
Nitrogen, ammonia 59.7 Ix 85 17.9                     Ix 4 31 2 Ix 6.1 
Nitrogen, nitrate and nitrite 175 Ix 35 8.7                       Ix 15 94 Ix 23 
Nitrogen, total Kjeldahl 1490 Ix 444 824                     Ix 41 2 1190 Ix 112 
Oxygen demand, biochemical 1940 Ix 426 703                      Ix 190 1380 Ix 281 
Oxygen demand, chemical 69100 Ix 1420 40100                     Ix 1270 32600 Ix 935 
Phosphorus, total 1120 Ix 555 451                      Ix 24.7 437 Ix 36.5 
Sulfide. total 1670 Ix 74 3 211                      Ix 322 _    104 Ix 549 

ND=Not delected 



Table 4-10. Continued. 

Analytc 

Carbon, lotal organic 
Cyanide, lotat 
Nilrogcn, ammonia 
Nitrogen, nitrate and nitrite 
Nitrogen, lotal Kjeldahl 
Oxygen demand, biochemical 
Oxygen demand, chemical 
Phosphorus, total 
Sulfide. total  

CIITOFFANGI.K 

^H^t -Qwl DiL -Limii 
38ii6o"~    Ix 

NO Ix 
.174 Ix 

60 Ix 
2220 Ix 
2260 Ix 

81200 Ix 
1460 Ix 
1300 Ix 

1590 
0 78 
98 
39 

192 
478 

1590 
71 1 

86 3 

CUp SKI) 
B-SSi!|.....Qui>L .  -93_.. . Limi! 

""337()6 """ Ix "  ' T5~7b 
ND Ix             0 63 
50 6 Ix               7 9 

7 3 Ix              3 1 
1950 Ix              157 
1260 Ix              378 

53700 Ix             1260 
1080 Ix            49.2 
1000 Ix i5 

ND=Not detected 



Table 4-10. Continued. 

TOLCHESTER CIIANNKUVAN VEEN 

Analyle 
-   .. _   ..       .mB/k£ 

~ Jl.cT.SF.l5 
Result      Qual.        Dil. Limit 

TLC2 SED 
Result     Qual        Dil Limit ResuTl      Qual     . JPJL 

19000                     Ix 
J.-uni!.. 

1100 
Result      Qual         Dil 

Carbon, total organic 56700                     Ix 968 23600                    Ix 841 .15300                     Ix 
Cyanide, total ND                     Ix 036 ND                     Ix 0.41 ND                     Ix 047 ND                     Ix 
Nitrogen, ammonia 158                     Ix 5 19                    Ix 5 183                     Ix     . 56 70                     Ix 
Nitrogen, nitrate and nitrite 12                     Ix 18 4.2                    Ix 21 62                     Ix 22 4.9                     Ix 
Nitrogen, total Kjeldahl 675                     Ix 224 1080                    Ix 50 5 1020                     Ix 59 7 1470                     Ix 
Oxygen demand, biochemical 2460                     Ix 581 729                    Ix 252 710                     Ix 264 1550                     Ix 
Oxygen demand, chemical 91200                     Ix 3100 28300                    Ix 841 38100                    Ix 880 87700                     Ix 
Phosphorus, total 430                     Ix 40 3 328                     Ix 43.8 1210                    Ix 916 1310                     Ix 
Sulfide. total 460                     Ix 32.8 268                     Ix 42.9 751                     Ix 48.2 .  237      ..            Ix 

Limit 
""Tiso 

05 
7.1 
29 

66 1 
355 

2370 
74 

607 

ND=Not detected 



Table 4-10. Continued. 

TOLCHESTER CIIANNKUGRAVITY CORE 

Analytc 
mR/kE 

TLV1SED TLV2 SED TLV3 SKD TLV4 SED 
Result      Qual.        Dil 

55200                     Ix 
Limit 

1770 
jjesujr. 
 47400" 

J.LVSSE|> 

J2MaL~; ,.0'! 
Ix 

 -.-„_. 

Result     Qual        Dil Limit Result Qual         Dil Limit Result Qual        Dil Limit 
1220 

Limit 
Carbon, total organic 54800                     Ix 951 75300 Ix 848 64500 Ix 9T6l 
Cyanide, total 0.47                     Ix 043 ND Ix 041 ND Ix 04 ND                     Ix 041 ND Ix 0 4 
Nitrogen, ammonia 134                     Ix 22 3 114 Ix 24 2 75 9 Ix 24.7 716                     Ix 442 205 Ix 449 
Nitrogen, nitrate and nitrite 2.5                     Ix 1 8 2 Ix 1.8 3 8 Ix 17 3 1                     Ix 2 33 Ix 2.2 
Nitrogen, total Kjcldahl 444                     Ix 48 6 1030 Ix 259 721 Ix 238 854                     Ix 247 1030 Ix 252 
Oxygen demand, biochemical 671                     Ix 242 977 Ix 229 1210 Ix 238 976                    Ix 267 914 Ix 261 
Oxygen demand, chemical 63000                     Ix 1620 78900 Ix 3050 56400 Ix 1590 6690O                     Ix 1770 67500 Ix 2180 
Phosphorus, total 985                     Ix 84 2 1050 Ix 79.5 983 Ix 49 6 1370                     Ix 110 1210 Ix 90 6 
Suindc. total 2270                     Ix 44.1 581 Ix 39 3 ND Ix  fH 183                     Ix 438 ..__ND-  Ix. 48 8 

ND=Not detected 



Table 4-10. Continued. 

DREWERTON EASTERN EXTENSION-VAN VEEN 

Analyte 

 mg^kg lteuIt_J.__Qua! 
66900 

"sj-jj 
"  .Dill 
 Ix 

..L-iEHL. 

2570 

Result 

61500 

HE2 SED 

Ix 
-.Lini'i 

' ~"2180 

""".".    -J}.iL\s.up__ 
Result    _Quai         Djl 

'" 53500""'    """    "' Ix" 
Umit 
 1580 

BK^SEI) 
Muni     bji,. 
 Ix ""' 

J.imil 
" ""fs'do Carbon, total organic 

Cyanide, total 3 6 Ix 08 1 9 Ix 0 56 0 59                      Ix OSf, ND Ix 0 67 

Nitrogen, ammonia 47 Ix 10 1 162 Ix 386 204                      Ix 72 102 Ix 43 8 

Nitrogen, nitralc'and nitrite ND Ix 36 4.2 Ix 2.7 3 1                     Ix 28 65 Ix 3.4 
Nitrogen, total Kjeldahl IS60 Ix 100 815 Ix 390 1320                      Ix 386 1570 Ix 4<-|3 

Oxygen demand, biochemical 2800 Ix 501 2080 Ix 359 1840                      Ix 356 2020 Ix 427 
Oxygen demand, chemical 163000 Ix 8350 90200 Ix 2400 39000                      Ix 119 58000 Ix 1420 

Phosphorus, total 1430 Ix 74.6 1010 Ix 468 948                      Ix 53 1110 Ix 556 
Sulfide. total 321 Ix 924 594 Ix 594 2220                     Ix 69 7 734 Ix ..-75.1. 

ND=Not detected 



Table 4-10. Continued. 

BREWERTON EASTERN EXTENSION-GRAVITY CORE 

Analytc 

Carbon, total organic 

BEV1SED 
Result     Oual         Dil Limit 

DLV2 SED 
Result     Oual        Dil 

BEV3 SED 

. -Umit_ 
1360 

Result 

BEV4SED 
Oual        Dil ^irnit. 

Ti26 

 _....nLiy.s_siir> 
.Result..   OuaT        Dii .'_ 

27500                        Ix 
Limit... 

1580 

BEV6 SED 

Jtcsuil!" Quaj   .    Dil 
28400                      Ix 

Limit Result Oual        Dil. 

64200                        Ix 1890 43900                     Ix 1520 26200 Ix 15400 Ix 1430 
Cyanide, total 1.7                       Ix 044 086                      Ix 048 17 Ix 047 ND Ix 0 45 18                        Ix 053 ND                      Ix 048 
Nitrogen, ammonia 350                      Ix 57 3 84.8                       Ix 288 153 Ix 30.5 124 Ix 27 6 97.8                        Ix 32.8 1(M                      Ix 31 6 
Nitrogen, nitrate and nitrite 5.2                      Ix 23 32                      Ix 2 49 Ix 2 1 38 Ix 2 1 3 9                        Ix 24 42                        Ix 22 
Nitrogen, total Kjeldahl 930                      Ix 295 1330                      Ix no 92:^. Ix 287 1020 Ix 61 1120                      Ix 364 1460                        Ix 340 
Oxygen demand, biochemical 1330                      Ix 283 2080                      Ix 685 911 Ix 287 1490 Ix 269 1450                      Ix 307 932                      Ix 301 
Oxygen demand, chemical 43800                      Ix 944 47600                     Ix 1830 33300 Ix 955 46700 Ix 1800 32600                      Ix 1020 36600                        Ix 1000 
Phosphorus, total 1050                      Ix 84.3 672                      Ix 35.7 385 Ix 42.6 644 Ix 35 1 842                      Ix 45 7 436                        Ix 34 8 
Sulddc. total 143                      Ix  5L2J  769                     Ix 38.5 ND Ix 52.1 ND Ix -49J. . . 506 .._ Lx_    _ ..   I?8 . .NP  .                    Ix 47.8 

ND=Not detected 



Table 4-10. Continued. 

DREWERTON REACH 

Analyte BRI SED DR2 SED BR3 SED BR4 SED 
Result dual Dil Limit Result Qual. Dil Limit Result Oual.        Dil Limit Result Oual        Dil. Limit 

Carbon, total organic 43100 Ix 1890 50100 Ix 1560 36500 Ix 1590 66800 Ix 2150 
Cyanide, total ND Ix 061 ND Ix 058 4 2 Ix 057 0.89 Ix 0.74 
Nitrogen, ammonia 50.4 Ix 8.2 71.4 Ix 8 1 268 Ix 387 113 Ix 17.9 
Nitrogen, nitrate and nitrite 5 Ix 3.1 4 Ix 28 10.4 Ix 2.7 ND Ix 3.3 
Nitrogen, total Kjcldahl 1030 " Ix 414 940 Ix 391 995 Ix 359 1160 Ix 497 
Oxygen demand, biochemical 2290 Ix 397 2210 Ix 375 1710 Ix 358 4550 Ix 1050 
Oxygen demand, chemical 135000 Ix 6620 151000 Ix 6250 96800 Ix 5970 97100 Ix 7000 
Phosphorus, total 866 Ix 46 888 Ix 55.8 913 Ix 467 1110 Ix 62 5 
Sulfide. total ND Ix 67.9 689   Ix 60 8 259      Ix  513 - i24Q.. .Ix.. ._.   TQfi 

ND^ Not delected 



Table 4-10. Continued. 

BLIND SPLITS 

Analytc 
mg/kE 

BLINDSPLITIA(BRI) DLINDSPLIT2A(BR3) 
Result     Qual.        Dil.       Limit Result     dual        Dil.       Limit 

Carbon, total organic 55900                    Ix          2430 9710                    Ix           1260 
Cyanide, total 2 6                    Ix           0 63 0 65                    Ix           0 54 
Nitrogen, ammonia 45                    Ix             7.4 78.8                    Ix            13.4 
Nitrogen, nitrate and nitrite 4.1                    Ix                3 4.4                      Ix              27 
Nitrogen, total Kjcldahl 1380                    Ix            146 657                    Ix            310 
Oxygen demand, biochemical 3300                    Ix            910 1580                    Ix            321 
Oxygen demand, chemical 86100                    Ix          6070 92000                    Ix          5360 
Phosphoms, total 1090                    Ix           542 807                    Ix           372 
Sulfide. total 308                    Ix           52.8 197                      Ix            46 3 

ND=Not detected 



Table 4-10. Continued. 

DREWERTON ANGLE REACH 

Analytc 
mg/kg 

DRAISED DRA2 SED 
Result     Oual Dil. Limit Result Oual. Dil Limit 

Carbon, lolal organic 49700 Ix 1950 32200 Ix 1770 
Cyanide, total 28 Ix 0.77 ND Ix 0 75 
Nitrogen, ammonia 401 Ix 46 9 113 Ix 17.8 
Nitrogen, nitrate and nitrite 48.3 Ix 3.7 5.1 Ix 3.4 
Nitrogen, total Kjeldahl 1750 Ix 199 1080 Ix 442 
Oxygen demand, biochemical 4060 Ix 1100 1980 Ix 424 
Oxygen demand, chemical 91300 Ix 7320 112000 Ix 7070 
Phosphorus, total 989 Ix 45.7 1160 Ix 55.2 
Sulfide, total 456 Ix 78 2  291 __J.x_.  698 

ND=Not delected 



Table 4-10. Continued. 

FT. McllENRYKKACII 

Analytc 
mg/kg 

FMH1SED FMH2 SED FM113Sr:D FMIMSKI) 
Result     Oual.       Dil. Limit Result Oual        Dil Limit Result Oual Dil Limit Result Oual Dil Limit 

Carbon, lolal organic 48000 Ix 91 3 54900 Ix 115 9830 Ix 766 30900 Ix 148 
Cyanide, tolal ND (b)          Ix 0 66 ND Ix 0 75 ND Ix 0 59 ND Ix 048 
Milrogen, ammonia 157 Ix 41.6 336 Ix 46.5 55.6 Ix 7 2 34.9 Ix 63 
Nitrogen, nitrate and nitrite 8.4 Ix 3 4.8 Ix 3.8 42 Ix 29 ND Ix 2.3 
Nitrogen, total Kjeldahl 1910 Ix 91 3 2690 Ix 115 1390 Ix 383 1010 Ix 148 
Oxygen demand, biochemical 1850 Ix 403 1580 Ix 465 893 Ix 353 1290 Ix 298 
Oxygen demand, chemical 101000 Ix 3740 158000 Ix 3870 50200 Ix 1220 57900 Ix 1080 
Phosphorus, total 936 Ix 467 1220 (a) Ix 60.5 600 Ix 46 959 Ix 44.3 
Sulfide. total 2520 Ix 60 1380 Ix 78 1 ND Ix 51 8 .2410       .  ._ .lx._ ..__45J 

ND=Not detected 
(a)=MS recjvery low-cloudiness in sample may have compromised results. 

(b)=Nol recovered in MS or MS at 5X dilution-possibility of false negative. 



Table 4-10. Continued. 

CURTIS BAY REACH 

Analyte CB1 SED CB2 SED CB3 SED 
  

CB4 SED ------- 
Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result       Oual.        Dil 

Carbon, total organic 54500 Ix 1930 23100 Ix 1090 56600 Ix 2160 74800                    Ix 1930 
Cyanide, total ND Ix 0.83 ND Ix 0 38 1.5 Ix 0.78 ND                     Ix 0.91 
Nitrogen, ammonia 312 Ix 52.4 56 Ix 9 8 92 Ix 10 181                     Ix 55.2 
Nitrogen, nitrate and nitrite ND Ix 4.3 2.1 Ix 1.8 ND Ix 36 ND                     Ix 4.2 
Nitrogen, total Kjeldah! 2350 Ix 194 978 Ix 94.4 1750 Ix 101 2460                    Ix 109 
Oxygen demand, biochemical 5070 Ix 1300 724 Ix 245 3590 Ix 1220 6190                    Ix 1300 
Oxygen demand, chemical 78100 Ix 1890 26700 Ix 849 76700 Ix 1840 124000                    Ix 4350 
Phosphorus, total 1970 Ix 136 765 Ix 36.4 1450 Ix 127 1390                    Ix 77.6 
Sulflde. total _    462 Ix 79 2 826 Ix 43 3340 Ix 86 5!20     „   _        lx_ 80.5 

ND-Not detected 



Table 4-10. Continued. 

KRKRY IMRRKACII 

Analytc 
RIE/ICK 

FBI SED FB2 SKD l-'IU SED 
Qual        Dil Limit Result Qual. Dil. Limit Result Qual        Dil   . Limit Result 

Carbon, total organic 59600 Ix 1950 61500 Ix 2080 58800 Ix 2250 
Cyanide, total ND Ix 0.9 ND Ix 1 ND Ix 0.81 
Nitrogen, ammonia 272 Ix 57.9 360 Ix 62.4 127 Ix 19 
Nitrogen, nitrate and nitrite ND Ix 4.5 ND Ix 45 ND Ix 3.9 
Nitrogen, total Kjcldahl 2480 Ix .     132 2110 Ix 110 1540 Ix 98.4 
Oxygen demand, biochemical 7640 Ix 1390 7700 Ix 1480 7120 Ix 1160 
Oxygen demand, chemical 90200 Ix 2720 91900 Ix 2750 77900 Ix 2460 
Phosphoms, total 1410 Ix "n.i 2680 Ix 154 1340 Ix 123 
Sulfide. total 1580 Ix 109 6060 Ix 112 3130 Ix 71 2 

ND=Not detected 



Table 4-10. Continued. 

NOKTIIWK.ST URyVNCII EAST 

Analytc 
me/ke. 

NBE1SED NU1-2 SliD 
Result._Qual        Dil.  .. Limit Result Oual        Dil Limit 

Carbon, total organic 60100 Ix 1940 77500                     Ix 2330 
Cyanide, total ND Ix 0.88 ND                        Ix II 
Nitrogen, ammonia 155 Ix 23.2 85.4                     Ix 13 
Nitrogen, nitrate and nitrite ND Ix 4.4 92                     Ix 5.1 
Nitrogen, total Kjeldahl 2110 Ix 106 1040                     Ix 149 
Oxygen demand, biochemical 8550 Ix 1380 9900                     Ix 1570 
3xygen demand, chemical 75900 Ix 1770 93300                     Ix 2090 
Phosphorus, total 1570 Ix 144 1090                     Ix 72.7 
Sulfide, total 5220 Ix 82.1 4190                     Ix 108 

ND=Not delected 
(a)=MS recovery low-cloudiness in sample may have compromised result 



Table 4-10. Continued. 

NORTHWEST BRANCH WEST 

Analytc 
.    _                       mc/IcK 

NBW1 SED NBW2 SED NIJW3 SED 
Limit Result Qual.       D.I. Limit Result Qual. Dil. Limit ..Result      Qual ._. Dil      . 

Carbon, total organic 44400 Ix 1480 47700 Ix 1400 154000                    Ix 3470 
Cyanide, total ND Ix 0.61 ND )x 043 ND                         Ix 091 
Nitrogen, ammonia 283 Ix 7.2 20 Ix 58 201                     Ix 556 
Nitrogen, nitrate and nitrite 28 Ix 27 ND Ix 23 ND                         Ix 4 1 
Nitrogen, lota! Kjeldahl 2000 Ix 331 1330 Ix 527 2170                    Ix 123 
Oxygen demand, biochemical 1090 Ix 356 2300 Ix 683 7390                    Ix 1300 
Oxygen demand, chemical 43000 Ix 1190 73000 Ix 2530 151000                    Ix 4340 
Phosphorus, total 493 Ix 464 448 Ix 356 1270                    Ix 67.8 
Sulfide. total ND Ix 62 8 737 Ix 482 437                    Ix 867 

ND=Not delected 



Table 4-11. Grain size, Atterberg Limits, and percent 
moisture for Chesapeake Bay and Baltimore Harbor sediments. 

POPLAR ISLAND 

Physical Analyses PI1SED PI2SED PI3SED PI4SED PISSED 

Grain Size 

% gravel 0 0 0 0 0.1 

% sand 95.7 97.8 96.3 95.9 60.8 

% silt/clay 4.3 2.2 3.7 4.1 39.1 

Atterberg Limits 

Liquid Limit (LL) NP NP NP NP NP 

Plasticity Index (PI) NP NP NP NP NP 

Percent Moisture (%) 22.6 22.6 21.6 21.2 33.9 

NP=Non-plastic 



Table 4-11.   Continued. 

POOLES 
DEEPTROUGH KENT ISLAND DEEP ISLAND 

Physical Analyses DT1SED DT2SED DT3SED KI1SED KI2SED KI3SED POL1SED 

Grain Size 

% gravel 0 0 0 1.4 0 0.4 0 

% sand 0.9 22.4 0.6 93.1 7.9 90.8 5.1 

% silt 14.9 53.9 19.1 3.5 17.9 0.7 23.8 

% clay 84.2 23.7 80.3 2 74.2 8.1 71.1 

Atterberg Limits 

Liquid Limit (LL) 148 88 112 NP 102 NP 128 

Plasticity Index (PI) 94 53 53 NP 57 NP 82 

Percent Moisture (%) 78.9 58.1 81.8 24.7 67.8 25.9 61.0 

NP=Non-plastic 



Table 4-11.   Continued. 

SWAN POINT CRAIGHILL ENTRANCE 

Physical Analyses SWP1SED SWP2SED SWP3SED CRE1SED CRE2SED CRE3SED 

Grain Size 

% gravel 0 0 0 9.5 0 0 

% sand 0 0.7 0.7 69.4 0.9 2.8 

% silt 22.2 21.1 23.2 13 39.7 34.3 

% clay 77.8 78.2 76.1 8.1 59.4 62.9 

Atterberg Limits 

Liquid Limit (LL) 188 149 151 " 31 144 115 

Plasticity Index (PI) 143 9 98 12 96 76 

Percent Moisture (%) 75.8 76.9 72.5 43.2 59.4 59.8 



Table 4-11.   Continued. 

CRAIGHILL CRAIGHILL ANGLE 

Physical Analyses CR1SED CR2SED CR2SEDFD CR3SED CRA1SED CRA2SED 

Grain Size 

% gravel 0.6 0.1 0 1.6 0 0 

% sand 68.4 83.6 5.8 5.8 4.8 1.2 

% silt 17.2 9.3 22.5 20.4 17.7 18.9 

•    % clay 13.8 7 71.7 72.2 77.5 79.9 

Atterberg Limits 

Liquid Limit (LL) 31 28 150 96 97 102 

Plasticity Index (PI) 8 6 106 53 50 67 

Percent Moisture (%) 38.1 37.3 72.3 59.9 69.2 75.1 



Table 4-11.   Continued. 

CRAIGHILL UPPER RANGE CUTOFF ANGLE 

Physical Analyses CRUISED CRU2SED CRU3SED CUT1SED CUT2SED CUT3SED 

Grain Size 

% gravel 0 0 0.4 0 0 0 

% sand 6.1 25.6 21.5 1.9 10.2 1 

% silt 44.6 37.8 37.4 18.5 19.8 24.4 

% clay 49.3 36.6 40.7 79.6 70 74.6 

Atterberg Limits 

Liquid Limit (LL) 96 58 64 155 100 93 

Plasticity Index (PI) 58 31 37 106 56 50 

Percent Moisture (%) 71.6 55.8 52.5 74.1 77.5 68.0 



Table 4-11.   Continued. 

TOLCIIESTER TOLCIIESTER 
rVAN VEEW (GRAVITY CORE) 

Physical Analyses TLC1SED TLC2SED rLC2SEDFD TLC3SED TLV1SED TLV2SED TLV3SED TLV4SED TLV5SED 

Grain Size 

% gravel 0 0 0 0 0 0 0 0 0 

% sand 2.1 0.7 2.2 0.7 1.2 1.3 1.2 1.1 10.5 

% silt 60.1 58.3 52.2 21.2 45.8 43.4 39.6 40.5 40.1 

% clay 37.8 41 45.6 78.1 53 55.3 59.2 58.4 49.4 

Atterberg Limits 

Liquid Limit (LL) 101 98 98 141 81 74 76 94 100 

Plasticity Index (PI) 66 59 59 97 42 35 37 48 60 

Percent Moisture (%) 53.7 56.0 63.3 68.9 55.3 52.7 53.3 55.8 56.2 



Table 4-11.   Continued. 

BREWERTON EASTERN EXTENSION 

(VAN VEEN) 
BREWERTON EASTERN EXTENSION 

(GRAVITY CORE! 

Physical Analyses BE1SED BE2SED BE3SED BE4SED BEV1SED BEV2SED BEV3SED BEV4SED BEV5SED BEV6SED 

Grain Size 

% gravel 0 0.5 0 0 0.3 0.2 0 0.5 0.2 0 

% sand 0.6 2.6 1.4 0.6 0.5 3.4 11.5 8.1 2.2 1.2 

% silt 31.6 23.2 27.9 27.8 30.4 35.3 33.6 49.4 38.1 65.6 

% clay 67.8 73.7 70.7 71.6 68.8 61.1 54.9 42 59.5 33.2 

Atterberg Limits 

Liquid Limit (LL) 114 104 HI 133 100 88 81 74 108 115 

Plasticity Index (PI) 73 63 70 89 59 53 46 43 72 80 

Percent Moisture (%) 71.0 69.8 72.8 57.6 63.1 56.6 54.6 54.4 61.1 60.8 



Table 4-11.   Continued. 

BREWERTON BREWERTON ANGLE 

Physical Analyses BR1SED BR2SED BR3SED BR4SED BSPLIT1A BSPLIT2A BRAISED BRA2SED 

Grain Size 

% gravel 0 0 0.2 0 0 0 0 0 

% sand 0.9 3.3 1 1.2 1.2 0.9 0.5 0.3 

% silt 28.3 27.3 26.6 17.3 23.6 27.6 17 29.3 

% clay 70.8 69.4 72.2 81.5 75.2 71.5 82.5 70.4 

Atterberg Limits 

Liquid Limit (LL) 128 115 102 128 104 109 126 119 

Plasticity Index (PI) 86 76 62 84 60 72 77 73 

Percent Moisture (%) 69.3 71.6 65.9 73.5 66.7 64.4 76.7 72.8 



4.2 REFERENCE WATER/ELUTRIATE WATER 



TABLE 4-12 REFERENCE WATER AND ELUTRIATE WATER SAMPLE IDS, COLLECTION DATES LABOARTORY 
ACCESSION NUMBERS, AND LABORATORY REPORT NUMBERS 

REACH STATION/ 
SAMPLE TYPE 

SAMPLE ID COLLECTION 
DATE 

LABORATORY 
ACCESSION 

NUMBER 

LABORATORY 
REPORT NUMBER 

Poplar Island PI1 

PI1 Field Duplicate 

PIS 

PI 1 WAT 

PIIWATFD 

PI5WAT 

10-26-95 

10-26-95 

10-27-95 

9515618 

9515617 

9515669 

951702 

951702 

951702 

Deep Trough DTI DTI WAT 10-30-95 9515774 951722 

Kent Island Deep KB 

KI3 Field Duplicate 

KI3WAT 

KI3WATFD 

10-30-95 

10-30-95 

951777 

9515775 

951722 

951722 

Pooles Island POL1 POL1WAT 11-13-95 9516357 951790 

Swan Point Elutriate SWPEL 9516028 951754 

Craighill Entrance / Craighill Elutriate CRE/Ci^L 9516710 951821 

Craighill Angle Elutriate CRAEL 9516714 951823 

Craighill Upper Range/ CutofT Angle Elutriate CRU/CUTEL 9516740 951828 

Tolchester (Van Veen) Elutriate TLCEL 9516354 951788 

Tolchester (Gravity Core) Elutriate TLVEL 9516217 951784 

Brewerton, Eastern Ext. (Van Veen) Elutriate BEEL 9517154 951887 

Brewerton Eastern Ext. (Gravity Core) Elutriate BEVEL 9517141 951884 

Brewerton / Brewerton Angle Elutriate BR/BRAEL 9517155 951888 

Ft. McHenry Elutriate FMHEL 9517174 951892 

Curtis Bay Elutriate CBEL 9517186 951895 

Ferry Bar Elutriate FBEL 9517191 951897 

Northwest Branch East / 
Northwest Branch West 

Elutriate NBE/NBWEL 9517198 951899 



Table 4-11.   Continued. 

FT. McHENRY CURTIS BAY 

Physical Analyses FMH1SED FMH2SED FMH3SED FMH4SED CB1SED CB2SED CB3SED CB4SED 

Grain Size 

% gravel 0 0 0.5 0.6 0 0 0 0 

% sand 0.7 1.1 3.2 25.6 0.8 17.9 5.8 8.5 

% silt 19.9 25.3 30.6 23.5 16.4 45.5 17.1 23.4 

% clay 79.4 73.6 65.7 50.3 82.8 36.6 77.1 68.1 

Atterberg Limits 

Liquid Limit (LL) 138 103 97 100 110 48 101 103 

Plasticity Index (PI) 94 56 49 67 61 22 48 55 

Percent Moisture (%) 71.0 76.2 66.4 62.2 75.4 52.1 78.9 71.5 



Table 4-11.   Continued. 

FERRY BAP I VORTHWEST BRANCH EASTAVEST 

Physical Analyses FB1SED FB2SED FB3SED NBE1SED NBE2SED NBW1SED NBW2SED NBW3SED 

Grain Size 

% gravel 0 0 0 0 0 0 0 0 

% sand 1.8 1.8 1.6 2.5 14 2.1 17.8 3.1 

% silt 26.5 20.6 20.9 17.2 16.8 22 10.7 11.6 

% clay 71.7 77.6 77.5 80.3 81.8 75.9 71.5 85.3 

AMerberg Limits 

Liquid Limit (LL) 110 106 142 97 128 110 79 87 

Plasticity Index (PI) 60 51 80 47 80 65 39 34 

Percent Moisture (%) 81.4 81.4 71.9 76.8 79.8 66.4 64.1 80.6 



Table 4-13. Volatiles results for reference water and Chesapeake 
Bay and Baltimore Harbor elutriates. 

POPLAR ISLAND 

Analyte 
UB/L 

PU WAT PIIWATFD PI 5 WAT 
Oual.       Dil.       Limit Result Oual.       Dil.       Limit Result Oual.       Dil.       Limit Result 

1,1 -Dichlorocthane ND Ix                1 ND Ix                 1 ND Ix                 1 
1,1 -Dichlorocthenc ND Ix                1 ND Ix                 1 ND Ix                 1 
1,1,1-Trichloroethane ND Ix                1 ND Ix                1 ND Ix                 1 
1,1,2-Trichloroelhane ND Ix                1 ND Ix                1 ND Ix                 1 
1,1,2,2-Tetrachlorocthanc ND Ix                1 ND Ix                1 ND Ix                 1 
1,2-Dichloroelhane ND Ix                1 ND Ix                1 ND Ix                 1 
1,2-Dichloropropane ND Ix                1 ND Ix                1 ND Ix                 1 
2-Outanonc ND Ix                1 ND Ix                 1 ND Ix                 1 
2-Chloroethyl vinyl ether ND (a)          Ix                1 ND (a)          Ix                1 ND (a)           Ix                  1 
Acrolein ND Ix                8 ND Ix                8 ND Ix                8 
Acrylonitrile ND Ix                5 ND Ix                5 ND Ix                5 
Benzene ND Ix                1 ND Ix                1 ND Ix                 1 
Dromodichloromethane ND Ix                1 ND Ix                1 ND Ix                 1 
liroitiororm ND Ix                1 ND Ix                1 ND Ix                 1 
Bromomethane ND Ix                1 ND Ix                1 ND Ix                 1 
Carbon tetrachloride ND Ix                1 ND Ix                1 ND Ix                 1 
Chlorobenzene ND Ix                1 ND Ix                1 ND Ix                 1 
Chloroelhane ND Ix                1 ND Ix                 1 ND Ix                 1 
Chlororfomi ND Ix                1 ND Ix                1 ND Ix                 1 
Chloromcthane ND Ix                2 ND Ix                2 ND Ix                2 
cis-1,3-Dichloropropcne ND Ix                1 ND Ix                 1 ND Ix                 1 
Dibromochloromethane ND Ix                1 ND Ix                1 ND Ix                 1 
Dichlorodinuoromethane ND Ix                1 ND Ix                1 ND Ix                 1 
Ethylbenzcne ND Ix                1 ND Ix                1 ND Ix                 1 
Methylene chloride ND Ix                1 ND Ix                1 ND Ix                 1 
Tetrachlorethene ND Ix                1 ND Ix                1 ND Ix                 1 
Toluene ND Ix                1 ND Ix                 1 ND Ix                 1 
trans-1,2-Dichloroethene ND Ix                1 ND Ix                1 ND Ix                 1 
trans-1,3-Diehloropropene ND Ix                1 ND Ix                 1 ND Ix                 1 
Trichloroethene ND Ix                1 ND Ix                1 ND Ix                 1 
Trichlorofluoromethane ND Ix                1 ND Ix                1 ND Ix                 1 
Vinvl chloride ND Ix                1 ND Ix                1 ND Ix                 1 

ND=Not detected 
(a)=Not recovered in MS/MSD 



Table 4-13. Continued. 

DKEPTROUGH KENT ISLAND DEEP POOLES ISLAND 

Analyte DTI WAT KI3WAT KI3WATID 
  

"    PoF.lWAf" 
ue/L Result Oual.       Dil.       Limit Result Oual.       Dil.       Limit Result Qua]        Dil.       Limit Result 

ND' 
-Qua! _..J?J!:.   _LJm.it.. 

Ix                 1 1,1 -Dichlorocthanc ND Ix                1 ND Ix                1 ND Ix                 1 
1,1 -Dichloroethenc ND Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix                 1 
1,1,1 -Trichloroethanc ND Ix                 1 ND Ix                1 ND Ix                 1 ND Ix                 1 
1,1,2-Trichloroethane ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
1,1,2,2-Telrachloroclhane ND Ix                1 ND Ix                 1 ND Ix                 1 ND Ix                 1 
1,2-Dichloroethane ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
1,2-Dichloropropane ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
2-Dutanone ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
2-Chloroethyl vinyl clher ND (a)          Ix                1 ND (a)           Ix                .1 ND (a)          Ix                 1 ND Ix                 1 
Acrolein ND Ix                8 ND ../            1 x                 8 ND Ix                8 ND Ix                8 
Acrylonitrile ND Ix               5 ND Ix                5 ND Ix                5 ND Ix                 5 
Benzene ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
Bromodichloromcthanc ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
llromofonn ND Ix                 1 ND Ix                1 ND Ix                 1 ND Ix                 1 
Bromomcthane ND Ix                   1 ND Ix                 1 ND Ix                 1 ND Ix                 1 
Carbon tetrachloridc ND Ix                  1 ND Ix                 1 ND Ix                 1 ND Ix                 1 
Chlorobenzene ND Ix                   1 ND Ix                 1 ND Ix                 1 ND Ix                 1 
Chloroethanc ND Ix                   1 ND Ix                1 ND Ix                 1 ND Ix                 1 
Chlororform ND Ix                   1 ND Ix                 1 ND Ix                 1 ND Ix                 1 
Chloromethane ND Ix                2 ND Ix               2 ND Ix                2 ND Ix                2 
cis-1,3-Dichloropropcne ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
Dibromochloromethane ND Ix                1 ND Ix                 1 ND Ix                 1 ND Ix                 1 
Dichlorodifluoromethane ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
Ethylbenzene ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                 1 
Methylene chloride ND Ix                   1 ND Ix                1 ND Ix                 1 ND Ix                  1 
Tetrachlorethene ND Ix                1 ND Ix                1 ND Ix                 1 ND Ix                     1 
Toluene ND Ix                   1 ND Ix                1 ND Ix                 1 ND Ix                 1 
trans-1,2-Dichloroethcne ND Ix                   1 ND Ix                1 ND Ix                 1 ND Ix                 1 
Irans-1,3-Dichloropropene ND Ix                   1 ND Ix               1 ND Ix                 1 ND Ix                 1 
Trichloroethene ND Ix                1 ND Ix               1 ND Ix                1 ND Ix                 1 
Trichlorofluoromethane ND Ix                   1 ND Ix                  1 ND Ix                 1 ND Ix                   1 
Vinyl chloride ND Ix                   1 ND Ix                  1 ND Ix                   1 ND Ix                   1 

ND=Not detected 
(a)=Not recovered in MS/MSD 



Table 4-13. Continued. 

CKAIGIIILL CKAIGIIILL IIPPKK 
SWAN POINT CHANNEL KNTRANCE/CRAIGHILI, CRAIGHIM.ANGLK RANGE/CUTOFF ANGI.K 

Analytc SWPF.L CRE/CRF.L CRAEL CRU/CUTKI. 
UE/L Result Oual.       Dil.       Limit Result     Oual.       Dil.       Limit Result Qual.       Dil.       Limit Result     Oual.       Dil.       Limit 

ND                        Ix                 1 1,1-Dichlorocthane ND Ix                 1 ND                        Ix                 1 ND Ix                 1 

1,1-Dichloroethcne ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
1,1,1 -Trichlorocthane ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
1,1,2-Trichloroethane ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
1,1,2,2-Tctrachloroethanc ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
1,2-Dichloroelhane ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
1,2-Dichloropropane ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                       Ix                1 
2-Dutanone ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                       Ix                1 
2-Chloroethyl vinyl ether ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                       Ix                1 
Acrolein ND Ix                8 ND                        Ix                8 ND Ix                8 ND                        Ix                 8 
Acrylonitrile ND Ix                5 ND                        Ix                5 ND Ix                 5 ND                        Ix                 5 

Hcnzene ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
Uromodichloromethane ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

Bromoform ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

Bromomethanc ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
Carbon tetrachloride ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

Chlorobenzene ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

Chloroethane ND Ix                 I ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

Chlororform ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
Chloromcthane ND Ix                2 ND                        Ix                2 ND Ix                2 ND                        Ix                 2 
cis-1,3-Dichloropropene ND Ix                 1 NO                        Ix                 1 ND Ix                 1 ND                        Ix                 I 

Dibromochloromethane ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
Dichlorodinuoromcthane ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 
Ethylbenzcne ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

Mcthylene chloride 120 (b)          Ix                 1 21           (b)          Ix                 1 22 (b)          Ix                 1 15           (b)           Ix                 1 

Tetrachlorcthenc ND Ix                 1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

Toluene ND Ix                   1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

trans-1,2-Dichloroclhene ND Ix                  1 ND                        Ix                 1 ND Ix                 1 ND                        Ix                 1 

trans-1,3-Dichloropropene ND Ix                   1 ND                        Ix                 1 ND Ix                   1 ND                        Ix                 1 

Trichloroethene ND Ix                  1 ND                        Ix                 1 ND Ix                   1 ND                        Ix                 1 

Trichlorofluoromethane ND Ix                1 ND                      Ix                1 ND Ix                   1 ND                        Ix                 1 

Vinvl chloride ND Ix                     1 ND                        Ix                 1 ND Ix                   1 ND                        Ix                 1 

ND=Not detected 
(b)=Attributable to laboratory contamination. 



Table 4-13. Continued. 

TOLCIIKSTER IIKKWKKTON KAS 

Result _ 
Nl)" 

Van-Veen 

Result 

Uravity Core 
TLVIil. 

Oual.       Dil.       Limit Result 
Nl) 

Van-Veen 
Analylc 

up/I. 
1,1-Dichlorocthanc 

TI-CKI. 
Qual.       Oil.       Limit 

.    _BKKL  
Q^aj.     .Di.l _. . LimU. 

Ix                1 ND Ix                1 
1,1-Dichloroelhene Nl) Ix                 1 ND Ix                1 Nl) Ix                1 
1,1,1 -Trichlorocthane Nl) Ix                 1 ND Ix                1 ND Ix                1 
1,1,2-Trichlorocthane Nl) Ix                 1 ND Ix                1 ND Ix                 1 
1,1,2,2-Telrachlorocthane Nl) Ix                 1 ND Ix                1 Nl) Ix                1 
1,2-Dichlorocthane ND Ix                1 ND Ix                1 ND Ix                1 
1,2-Dichloropropanc ND Ix                1 ND Ix                1 Nl) Ix                1 
2-Butanone ND Ix                1 ND Ix                1 ND Ix                1 
2-Chloroethyl vinyl ether ND Ix                1 ND Ix                1 Nl) Ix                1 
Acrolein ND Ix                8 ND Ix                8 ND Ix                g 
Acrylonitrile ND Ix                5 ND Ix                5 ND Ix                5 
Benzene ND Ix                1 ND Ix                1 ND Ix                1 
Bromodichloromethane ND Ix                1 ND Ix                1 ND Ix                1 
Bromoform ND Ix                1 ND Ix                1 ND Ix                1 
Bromomethane ND Ix                1 ND Ix                1 ND Ix                1 
Carbon tctrachloride ND Ix                1 ND Ix                1 Nl) Ix                1 
Chlorobenzcne ND Ix                1 ND Ix                1 ND Ix                1 
Chloroethanc ND Ix                 1 ND Ix                1 ND Ix                1 
Chlororform Nl) Ix                 1 ND Ix                1 ND Ix                1 
Chloromcthanc ND Ix                2 ND Ix                2 ND Ix                2 
cis-1,3-l)ichloropropcne ND Ix                1 Nl) Ix '             1 ND Ix                1 
Dibromochloromcthane ND Ix                1 Nl) Ix                1 ND Ix                1 
Dichlorodifluoromethane Nl) Ix                1 ND Ix                1 ND Ix                1 
Ethylbenzcne ND Ix                1 ND Ix                1 Nl) Ix                1 
Melhylcne chloride 2 Ix                 1 3 Ix                1 73 (b)          Ix                1 
Tetrachlorethcne Nl) Ix                1 Nl) Ix                1 Nl) Ix                    || 
Toluene ND Ix                1 ND Ix                1 ND Ix                1 
trans-1,2-Dichlorocthenc Nl) Ix                1 ND Ix                1 ND Ix                1 
trans-1,3-Dichloropropene ND Ix                1 ND Ix                1 Nl) Ix                 1 
Trichloroethene ND Ix                1 Nl) Ix                1 ND Ix                1 
Inchlorofluoromclhane ND Ix                1 ND Ix                1 ND Ix                   1 
Vinvl chloride Nl) Ix                   1 ND Ix                1 Nl) Ix                   1. 

--•-••• 

('j^yily Core 
BKVI-j.'" 

Kcsult 
NT)"" 

-Qual. . .bil. 
Ix 

ND Ix 
Nl) Ix 
Nl) Ix 
Nl) Ix 
ND Ix 
ND Ix 
Nl) Ix 
ND Ix 
ND Ix 
ND Ix 
ND Ix 
ND Ix 
ND Ix 
ND Ix 
Nl) Ix 
Nl) Ix 
ND Ix 
ND Ix 
ND Ix 
ND Ix 
Nl) Ix 
Nl) Ix 
Nl) Ix 
13 (l» Ix 
Nl) Ix 
Nl) Ix 
Nl) Ix 
Nl) Ix 
Nl) Ix 
Nl) Ix 
Nl) —.Ix. 

Limit 

ND=Not detected 
(b)=Atlributable to laboratory contamination. 



Table 4-13. Continued. 

BREWERTON/BRKWKRTON 
ANGLK CURTIS BAY FT McIIKNRY KKRRY BAR 

Analyte _I3R/BR/\KL 
.       . 

•r cMC" =-••-•-—•- " "FMHEL FHKi. 
ug/I. 

1,1-Dichloroethanc 
Result     Qua]        Oil.       Limit Result' Qual. DjJ,       Umjl.. -Rcsuit 

" ND 
...QuaL       Djl       Urni! 

ix           " i 
R.csult 
ND 

Qua[.       I)i|. 
ix 

Limit 
ND                        Ix                 1 ND Ix                 1 

1,1 -Diehloroclhenc ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
1,1,1-Trichlorocthanc ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
1,1,2-Trichloroclhane ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
1,1,2,2-Tctrachloroethani; ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
1,2-Dichloroethanc ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
1,2-Dichloropropane ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
2-Dutanone ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
2-Chloroethyl vinyl ether ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
Acrolein ND                        Ix                8 ND Ix                8 ND Ix                g ND Ix 
Acrylonitrile ND                        Ix                5 ND Ix                5 ND Ix                5 ND Ix 
E3enzene ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
Bromodichloromethane ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
Bromoform ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
Bromomcthane ND                       1x1 ND Ix                1 ND Ix                 1 ND Ix 
Carbon tetrachloride ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
Chlorobenzene ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
Chloroethane ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
Chlororform ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
Chloromclhane ND                        Ix                2 ND Ix                2 ND Ix                2 ND Ix 
cis-l,3-Dichloropropcne ND                       Ix                1 ND Ix                1 ND Ix                 1 ND Ix 
Dibromochloromethane ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
Dichlorodifluoromethane ND                        Ix                 1 ND Ix                1 ND Ix                 1 ND Ix 
lithylbenzenc ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
Methylcne chloride 24          (b)          Ix                 1 190 (b)          Ix                 1 7 (b)          Ix                 1 260 K(b)         1 x 
Tetrachlorethene ND                        Ix                 1 ND Ix                   1 ND Ix                 1 ND Ix 
Toluene ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
trans-1,2-l)ichloroethene ND                        Ix                 1 ND Ix                   1 ND Ix                 1 ND Ix 
trans-1,3-Dichloropropcne ND                        Ix                 1 ND Ix                   1 ND Ix                 1 ND Ix 
Trichloroethene ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
Trichlorofluoromethane ND                        Ix                 1 ND Ix                 1 ND Ix                 1 ND Ix 
Vinyl chloride ND                        Ix                 1 ND Ix                 1 __.ND__ Ix           .....] N!?_. -  ..is..... 

ND-Not detected E=Estimated 
(b)=Attributable to laboratory contamination. 



Table 4-13. Continued. 

NORTHWEST BRANCH 
EAST/WEST 

Analyle 

 _.....   "B/LJ 
1,1 -Didiloroethane 

Result 
ND 

NJ^E/NBWEK 

J2ua!..    _Dii,. 
ix " 

Umit. 

1,1 -Dichloroethcne ND Ix 
1,1,1 -Trichloroethane ND Ix 
1,1,2-Triehlorocthane ND Ix 
1,1,2,2-Tetrachlorocthane ND Ix 
1,2-Dichloroethane ND Ix 
1,2-Dichloropropane ND Ix 
2-Butanone ND Ix 
2-Chloroethyl vinyl ether ND Ix 
Acrolein ND Ix 
Acrylonitrile ND Ix 
Benzene ND Ix 
Uromodichloromethane ND Ix 
Hromoform ND Ix 
Bromomethane ND Ix 
Carbon tetrachloridc ND Ix 
Chlorobcnzene ND Ix 
Chlorocthane ND Ix 
Chlororform ND Ix 
Chloromethane ND Ix 
cis-1,3-Dichloropropene ND Ix 
Dibromochloromethane ND Ix 
Dichlorodifluoromethane ND Ix 
F.thylbenzene ND Ix 
Mcthylene chloride 13 (b)         Ix 
Tetrachlorelhene ND Ix 
Toluene ND Ix 
Irans-1,2-Dichloroethene ND Ix 
irans-1,3-Dichloropropene ND Ix 
Trichloroethene ND Ix 
Trichlorofluoromethane ND Ix 
Vinyl chloride ND Ix 

ND=Not detected 
(b)=Attributable to laboratory contamination. 



Table 4-14. Semivolatiles results for reference water and Chesapeake 
Bay and Baltimore Harbor elutriates. 

POPLAR ISLAM) 

Analytc 
ug/L 

PI1 WAT 
-,,-__ 

"" PIIWATTT) 
.Limit ^Result 

 PISW/vf  ''"'' 

.QMeL..7«L".. ..Limit Result     Qual.       Dil. Result 
1,2-Dichlorobcnzcnc ND                        Ix 4 ND Ix 4 ND Ix 4 
1,2-Diphenylhydrazinc ND                        Ix 2 ND Ix 2 ND Ix 2 
1,2,4-Trichlorobcnzenc ND                        Ix 5 ND Ix 5 ND Ix 5 
1,3-Dichlorobenzene ND                        Ix 4 ND Ix 4 ND Ix 4 
1,4-Dichlorobenzenc ND                        Ix 4 ND Ix 4 ND Ix 4 
2-Chloronaphthalcne ND                        Ix 3 ND Ix 3 ND Ix 3 
2-ChlorophenoI ND                        Ix 4 ND Ix 4 ND Ix 4 
2-Methyl-4,6-dinitrophenol ND                        Ix 2 ND Ix 2 ND Ix 2 
2-Mcthylphenol ND                        Ix 3 ND Ix 3 ND Ix 3 
2-Nitroanilme ND                       Ix 1 ND Ix 1 ND Ix 1 
2-Nitrophenol ND                      Ix 4 ND Ix 4 ND Ix 4 
2,2,-oxybis( 1 -Chloropropane) ND                      Ix 4 ND Ix 4 ND Ix 4 
2,4-Dichlorophenol ND                      Ix 3 ND Ix 3 ND Ix 3 
2,4-DimethyIphenol ND                      Ix 4 ND Ix 4 ND Ix 4 
2,4-Dinitrophenol ND                      Ix 2 ND Ix 2 ND Ix 2 
2,4-Dinitrotoluene ND                      Ix 1 ND Ix 1 ND Ix 1 
2,4,5-Trichlorophenol ND                       Ix 2 ND Ix 2 ND Ix 2 
2,4,6-Trichlorophcnol ND                      Ix 2 ND Ix 2 ND Ix 2 
2,6-Dinitrotoluene ND                        Ix 1 ND Ix 1 ND Ix 1 
3-Nitroaniline ND                        Ix 4 ND Ix 4 ND Ix 4 
3+4-Methylphenol ND                        Ix 3 ND Ix 3 ND Ix 3 
3,3'-Dichlorobenzidine ND                        Ix 10 ND Ix 10 ND Ix 10 
4-Bromophenyl phenyl ether ND                        Ix 3 ND Ix 3 ND Ix 3 
4-Chloro-3-methylphenol ND                        Ix 1 ND Ix 1 ND Ix 1 
4-Chloroaniline ND                        Ix 6 ND Ix 6 ND Ix 6 
4-Chlorophenyl phenyl ether ND                        Ix 3 ND Ix 3 ND Ix 3 
4-Nitroaniline ND                        Ix 3 ND Ix 3 ND Ix 3 
4-Nitrophenol ND                        Ix 1 ND Ix 1 ND Ix 1 
Benzidine ND                        Ix 2 ND Ix 2 ND Ix 2 
Benzoic acid ND                        Ix 2 ND Ix 2 ND Ix 2 
Benzyl alcohol ND                        Ix 2 ND Ix 2 ND Ix 2 
Benzyl butyl phthalate ND                        Ix 2 ND Ix 2 ND Ix 2 
bis(2-Chloroethoxy)methane ND                        Ix 4 ND Ix 4 ND Ix 4 
bis(2-Chloroethyl) ether ND                      Ix 4 ND Ix 4 ND Ix 4 
bisf2-Ethvlhexvl) phthalate ND                        Ix 7 ND Ix 7 ND Ix 7 

analyte list continued on bllowing p age 

ND=Not detected 



Table 4-14. Semivolatiles results for reference water and Chesapeake 
Bay and Baltimore Harbor elutriates. 

POPI-AR ISIANl) 

Analytc PI1 WAT PIIWATFD 
-••- .:- 

PI5WAT 
--_•.—— -. 

_....     -Ug/L Result     Qual.        Dil. Limit Result .QM__D.I^ 
Ix 

.limit Result 
ND Ix Carbazole ND                        Ix 2 ND 2 2 

Cyclohcxanonc ND                        Ix 4 ND Ix 4 ND Ix 4 
Dibcnzofuran ND                        Ix 3 ND Ix 3 ND Ix 3 
Dicthyl phthalalc ND                        Ix 3 ND Ix 3 ND Ix 3 
Dimethyl phlhalalc ND                        Ix 4 ND Ix 4 ND Ix 4 
Di-n-butyl phthalate ND                        Ix 2 ND Ix 2 ND Ix 2 
Di-n-octyl phthalate ND                        Ix 2 ND Ix 2 ND Ix 2 
Hexachlorobenzene ND                        Ix 3 ND Ix 3 ND Ix 3 
Hexachlorobutadienc ND                        Ix 5 ND Ix 5 ND Ix 5 
Hexachlorocyclopcntadiene ND                        Ix 3 ND Ix 3 ND Ix 3 
Hexachloroethane ND                        Ix 4 ND Ix 4 ND Ix 4 
Isophorone ND                        Ix 2 ND Ix 2 ND Ix 2 
Nitrobenzene ND                        Ix 4 ND Ix 4 ND Ix 4 
N-Nitrosodimethylamine ND                        Ix 4 ND Ix 4 ND Ix 4 
N-Nitrosodi-n-propylamine ND                        Ix 3 ND Ix 3 ND Ix 3 
N-Nitrosodiphcnylaminc ND                        Ix 2 ND Ix 2 ND Ix 2 
Pentachlorophenol ND                       Ix 2 ND Ix 2 ND Ix 2 
Phenol ND                        Ix 4 ND Ix 4 ND Ix 4 
Pyridine ND                        Ix 6 ND Ix 6 ND  lx_ 6j 

ND-Not detected 



Table 4-14. Continued. 

DKKPTROUGH KENT ISIANI) DKKP POOI.KS ISLAND 

Analytc ._DT1 WAT KI3WAT 
  ...__,„,.  UE(L. "Kesuit'. ..QuaJ..     ..DM. _ Limit... Result Qual.       Dil. LiiuL 
1,2-i)iciiioroben7.cnc "" NO" Ix 4 ND Ix """    4 
1,2-I)iphenylhydrazinc NI) Ix 2 ND Ix 2 
] ,2,4-Trichlorobenzcnc ND Ix 5 ND Ix 5 
1,3-l)ichlorobcnzene ND Ix 4 ND Ix 4 
1,4-Dich!orobenzene ND Ix 4 ND Ix 4 
2-Chloronaphthalene ND Ix 3 ND Ix 3 
2-Chlorophcnol ND Ix 4 ND Ix 4 
2-Mclhyl-4,6-dinitrophcnol ND Ix 2 ND Ix 2 
2-Mcthylphenol ND Ix 3 ND Ix 3 
2-Nitroanilinc ND Ix 1 ND Ix 1 
2-Nitrophenol ND Ix 4 ND Ix 4 
2,2'-oxybis( 1 -Chloropropane) ND Ix 4 ND Ix 4 
2,4-Dichlorophenol ND Ix 3 ND Ix 3 
2,4-r)imethylphenol ND Ix 4 ND Ix 4 
2,4-Dinitrophenol ND Ix 2 ND Ix 2 
2.4-Dinilrotoluene ND Ix 1 ND Ix 1 
2,4,5-Trichlorophenol ND Ix 2 ND Ix 2 
2,4,6-Trichlorophenol ND Ix 2 ND Ix 2 
2,6-Dinitrotoluene ND Ix 1 ND Ix 1 
3-Nitroanilinc ND Ix 4 ND Ix 4 
3t4-Methylphcnol ND Ix 3 ND Ix   - 3 
3,3'-Dichlorobenzidine ND Ix 10 ND Ix 10 
4-l3romophenyl phenyl ether ND Ix 3 ND Ix 3 
4-Chloro-3-methylphenol ND Ix 1 ND Ix 1 
4-Chloroaniline ND Ix 6 ND Ix 6 
4-Chlorophenyl phenyl ether ND Ix 3 ND Ix 3 
4-Nitroaniline ND Ix 3 ND Ix 3 
4-Nitrophenol ND Ix 1 ND Ix 1 
Renzidine ND Ix 2 ND Ix 2 
Bcnzoic acid ND Ix 2 ND Ix 2 
Benzyl alcohol ND Ix 2 ND Ix 2 
Benzyl butyl phthalatc ND Ix 2 ND Ix 2 
bis(2-Chloroethoxy)methane ND Ix 4 ND Ix 4 
bis(2-Chloroethyl) ether ND Ix 4 ND Ix 4 
bis(2-Ethvlhexvn ohthalate ND Ix 7 ND Ix 7 

Result 
NI) 
ND 
ND 

KI3WATFD 

•iiysl- ,.J?jL 
•-•--•- 

Ix 
Ix 

•imil J 

2 j 
5 

POL 

" ND 
NI) 
ND 

1WA1 

analytc list continued on following page 

ND Ix 4 NI) 
ND Ix 4 ND 
ND Ix 3 ND 
ND Ix 4 ND 
ND Ix 2 ND 
ND Ix 3 ND 
ND Ix 1 ND 
ND Ix 4 ND 
ND Ix 4 ND 
ND Ix 3 ND 
ND Ix 4 ND 
ND Ix 2 ND 
ND Ix 1 ND 
ND Ix NI) 
ND Ix ND 
ND Ix ND 
ND Ix ND 
NI) Ix NI) 
ND Ix 10 NI) 
ND Ix ND 
ND Ix ND 
NI) Ix ND 
NI) Ix ND 
NI) Ix ND 
ND Ix NI) 
ND Ix NI) 
NI) Ix ND 
ND Ix 2 ND 
NI) Ix 2 NI) 
ND Ix 4 NI) 
ND Ix 4 NI) 
ND Ix  7_ ND 

IJil. 

Ix" 
1.1171 It. 

~""4 
Ix 2 
Ix 5 
Ix 4 
Ix 4 
Ix 3 
Ix 4 
Ix 2 
Ix 3 
Ix 1 
Ix 4 
Ix 4 
Ix 3 
Ix 4 
Ix 2 
Ix 1 
Ix 2 
Ix 2 
Ix 1 
Ix 4 
Ix 3 
Ix 10 
Ix 3 
Ix 1 
Ix 6 
Ix 3 
Ix 3 
Ix 1 
Ix 2 
Ix 2 
Ix 2 
Ix 2 
Ix 4 
Ix 4 
Ix 7 

ND=Not detected 



Table 4-14. Continued. 

DEEP TROUGH KENT ISIAND DE EP 

KI3WATFD 
Limit 

POOLES ISLAND 

Analyte 
ug/L 

Carbazole 

DTI WAT KI3WAT 

- _ I-'m.'.L 
POL 1 WAT 

^Result     Qual.       Dil.        Limit Rcsult__QuaL       Dil. ''""•'- Result Oual.       Dil. -BsffllL. •JQasL.   .Djl_. 
ND                        Ix 2 ND Ix 2 ND Ix 2 ND                         Ix                2 

Cyclohexanone ND                         Ix 4 ND Ix 4 ND Ix 4 ND                         Ix                4 
Dibcn/.ofuran ND                         Ix 3 ND Ix 3 ND Ix 3 ND                         Ix                 3 
Diethyl phthalate ND                        Ix 3 ND Ix 3 ND Ix 3 ND                         Ix                3 
Dimethyl phthalate ND                         Ix 4 ND Ix 4 ND Ix 4 ND                         Ix                4 
Di-n-butyl phthalate ND                         Ix 2 ND Ix 2 ND Ix 2 ND                         Ix                2 
Di-n-octyl phthalate ND                         Ix 2 ND Ix 2 ND Ix 2 ND                         Ix                2 
I lexachlorobcnzcne ND                         Ix 3 ND Ix 3 ND Ix 3 ND                         Ix                3 
1 Icxachlorobutadicnc ND                         Ix 5 ND . Ix 5 ND Ix 5 ND                         Ix                 5 
1 lexachlorocyclopentadiene ND                         Ix 3 ND Jf              Ix 3 ND Ix 3 ND                         |X                3 
Hcxachloroethane ND                         Ix 4 ND Ix 4 ND Ix 4 ND                         Ix                4 
Isophorone ND                        Ix 2 ND Ix 2 ND Ix 2 ND                         Ix                2 
Nitrobenzene ND                         Ix 5 ND Ix .5 ND Ix 5 ND                         Ix                5 
N-Nitrosodimethylamine ND                       Ix 4 ND Ix 4 ND Ix 4 ND                         Ix                4 
N-Nitrosodi-n-propylamine ND                       Ix 3 ND Ix 3 ND Ix 3 ND                         Ix                3 
N-Nitrosodiphenylamine ND                         Ix 2 ND Ix 2 ND Ix 2 ND                         Ix                2 
Pcntachlorophenol ND                         Ix 2 ND Ix 2 ND Ix 2 ND                         Ix                2 
Phenol ND                         Ix 4 ND Ix 4 ND Ix 4 ND                         Ix                4 
Pvridine ND                        Ix 6 ND Ix 6 ND Ix 6 ND                         Ix                6 

ND=Not detected 



Table 4-14. Continued. 

SWAN POINT 
CRAIGHILL 

ENTRANCE/CRAIGHILI. CRAIGIIIM. ANGLE 

Analylc 
.UB^L 

1,2-I)ichlorobcnzcnc 
1,2-Diphcnylhydrazine 
1,2,4-TrichIorobenzcnc 
1,3-l)ichlorobenzenc 
1,4-Dichlorobenzene 
2-Chloronaphthalenc 
2-Chlorophenol 
2-Mcthyl-4,6-dinilrophcnol 
2-Mclhylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,2'-oxybis( 1 -Chloropropanc) 
2,4-Dichlorophcnol 
2,4-Dimethylphenol 
2,4-Dinilrophenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-TrichIorophenol 
2,6-Dinilrotoluene 
3-Nilroaniline 
3 f4-Mcthylphenol 
3,3'-nichlorobenzidine 
4-Dromophenyl phcnyl ether 
4-Chloro-3-methylphcnol 
4-Chloroaniline 
4-Chlorophenyl phcnyl ether 
4-Nitroaniline 
4-Nilrophcnol 
Bcnzidinc 
Bcnzoic acid 
Benzyl alcohol 
Benzyl butyl phthalatc 
bis(2-Chloroethoxy)mclhanc 
bis(2-Chloroethyl) ether 
bis(2-Ethvlhexvl) phthalale 

 SWI'EI. 

ResuJLJguaL--. - J?iL 
ND 
ND 
Nl) 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nl) 
ND 
ND 
ND 
3 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Limjl^ 
"4 

2 
5 
4 
4 
3 
4 
2 
3 
1 
4 
4 
3 
4 
2 
1 
2 
2 
1 
4 
3 

10 
3 
I 
6 
3 
3 
1 
2 
2 
2 
2 
4 
4 
7 

CRE/CREL 
Result     Oual.       Dil.       Limit 

ND 
ND 
ND 
ND 
Nl) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nl) 
ND 
4 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

.Result Qujj] 
ND 
ND 
ND 
Nl) 
ND 
ND 
Nl) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nl) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nl) 
4 

CRAEI. 
Dil, Limit 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

CRAIGHILL UPPER 
RANGE/CUTOFF ANGLE 

LimiL 

2 
5 
4 
4 
3 
4 
2 
3 
1 
4 
4 
3 
4 
2 
I 
2 
2 
1 
4 
3 

10 
3 
I 
6 
3 
3 
1 
2 
2 
2 
2 
4 
4 
7 

t. 
4~ ND 

Qual.        Dil 
Ix 

2 ND Ix 
5 Nl) Ix 
4 Nl) Ix 
4 ND Ix 
3 ND Ix 
4 ND Ix 
2 ND Ix 
3 ND Ix 
1 ND Ix 
4 ND Ix 
4 ND Ix 
3 Nl) Ix 
4 ND Ix 
2 ND Ix 
1 ND Ix 
2 ND Ix 
2 ND Ix 
1 ND Ix 
4 Nl) Ix 
3 ND Ix 
0 Nl) Ix 
3 Nl) Ix 
1 ND Ix 
6 Nl) Ix 
3 ND Ix 
3 ND Ix 
1 ND Ix 
2 Nl) Ix 
2 ND Ix 
2 Nl) Ix 
2 Nl) Ix 
4 Nl) Ix 
4 ND Ix 
7, ND Ix 

analylc list continued on following page 

ND-Not delected J=--Eslimated 



Table 4-14. Continued. 

CRAIGHILL CRAIGHILL UPPER 
SWAN POINT ENTRANCE/CRAIGHILL CRAIGHILL ANGLE RANGE/CUTOKF ANGLE 

Analytc 
Result 

SWPEL CRE/CREL CRAEL 
_QuaL_._Dil. Limit 

CRU/CUTEL 
Limit Result OM'-     W Limit Result .Result _..QuaL Dil.       Limit 

Carbazole ND Ix 2 ND Ix 2 ND Ix 2 ND                        Ix                2 
Cyclohexanonc ND Ix 4 ND Ix 4 ND Ix 4 ND                        Ix                4 
Dibenzofuran ND Ix 3 ND Ix 3 ND Ix 3 ND                        Ix                3 
Dicthyl phthalatc II Ix 3 4 Ix 3 15 Ix 3 6                           1x3 
Dimelhyl phthalatc ND Ix 4 ND Ix 4 ND Ix 4 ND                        Ix                4 
Di-n-butyl phthalatc ND Ix 2 ND Ix 2 ND Ix 2 ND                        Ix                2 
I)i-n-octyl phthalatc ND Ix 2 ND Ix 2 ND Ix 2 ND                        Ix                2 
1 Icxachlorobcnzcne ND Ix 3 ND Ix 3 ND Ix 3 ND                        1 x                3 
Mcxachlorobutadicnc ND Ix 5 ND Ix 5 ND Ix 5 ND                        Ix                5 
1 Icxachlorocyclopentadiene ND Ix 3 ND Ix 3 ND Ix 3 ND                        Ix                3 
Mexachloroethane ND Ix 4 ND Ix 4 ND Ix 4 ND                        Ix                4 
Isophorone ND Ix 2 ND Ix 2 ND Ix 2 ND                        Ix                2 
Nitrobenzene ND Ix 5 ND Ix 5 ND Ix 5 ND                        Ix                5 
N-Nitrosodimethylamine ND Ix 4 ND Ix 4 ND Ix 4 ND                        Ix                4 
N-Nitrosodi-n-propylamine ND Ix 3 ND Ix 3 ND Ix 3 ND                        Ix                3 
N-Nitrosodiphenylamine ND Ix 2 ND Ix 2 ND Ix 2 ND                        Ix                2 
Pentachlorophenol ND Ix 2 ND Ix 2 ND Ix 2 ND                        Ix                2 
Phenol ND Ix 4 ND Ix 4 ND Ix 4 ND                        Ix                4 
Pvridine ND Ix 6 ND Ix 6 ND Ix 6 ND                        Ix                6 

ND=Not detected 



Table 4-14. Continued. 

TOLCIIESTER BREWEHTON EASTERN EXTENSION 
Van-Veen Gravity Core Van-Veen Gravity Core 

Analyte 
u)i/L 

TLCEL TLVEL BEEL 
Result 

BKVEir' 
Qual.       Dil. Result     Qual.       Dil. Result .JJmiL, Result Oual.       Dil.       Limit Limit 

1,2-Dichlorobcnzenc ND                        Ix 4 ND Ix 4 ND Ix             . 4 ND Ix 4 
1,2-Diphenylhydrazinc ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
1,2,4-Trichlorobenzenc ND                        Ix 5 ND Ix 5 ND Ix                5 ND Ix 5 
1,3-Dichlorobenzenc ND                        Ix 4 ND Ix 4 ND Ix                4 ND Ix 4 
1,4-Dichloroben7.cnc ND                        Ix 4 ND Ix 4 ND Ix                4 ND Ix 4 
2-Chloronaphthalene ND                        Ix 3 ND Ix 3 ND Ix                3 ND Ix 3 
2-Clilorophenol ND                        Ix 4 ND Ix 4 ND Ix                4 ND Ix 4 
2-Mcthyl-4,6-dinitrophcnol ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
2-Mcthylphenol ND                        Ix 3 ND Ix 3 ND Ix                3 ND Ix 3 
2-Nitroanilinc ND                        Ix 1 ND Ix 1 ND Ix                1 ND Ix 1 
2-Nitrophenol ND                        Ix 4 ND Ix 4 ND Ix                4 ND Ix 4 
2,2'-oxybis( 1 -Chloropropanc) ND                        Ix 4 ND Ix 4 ND Ix                4 ND Ix 4 
2,4-Dichlorophcnol ND                        Ix 3 ND Ix 3 ND Ix                3 ND Ix 3 
2,4-Dimethylphenol ND                        Ix 4 ND Ix 4 ND Ix                4 ND Ix 4 
2,4-Dinitrophenol ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
2,4-Dinitrotolucne ND                        Ix 1 ND Ix 1 ND Ix                1 ND Ix 1 
2,4,5-Trichlorophenol ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
2,4,6-Trichlorophenol ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
2,6-Dinitrotoluene ND                        Ix 1 ND Ix 1 ND Ix                1 ND Ix 1 
3-Nitroaniline ND                        Ix 4 ND Ix 4 ND Ix                4 ND Ix 4 
3+4-Methylphcnol ND                        Ix 3 ND Ix 3 ND Ix                3 ND Ix 3 
3,3'-Dichlorobenzidine ND                        Ix 10 ND Ix 10 ND Ix              10 ND Ix 10 
4-nromophenyl phenyl ether ND                       Ix 3 ND Ix 3 ND Ix                3 ND Ix 3 
4-Chloro-3-methylphcnol ND                       Ix 1 ND Ix 1 ND Ix                1 ND Ix 1 
4-Chloroaniline ND                        Ix 6 ND Ix 6 ND Ix                6 ND Ix 6 
4-Chlorophcnyl phenyl ether ND                       Ix 3 ND Ix 3 ND Ix                3 ND Ix 3 
4-Nitroaniline ND                       Ix 3 ND Ix 3 ND Ix                3 ND Ix 3 
4-Nitrophenol ND                       Ix 1 ND Ix 1 ND Ix                1 ND Ix 1 
Bcnzidine ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
Bcnzoic acid ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
Benzyl alcohol ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
Benzyl butyl phthalate ND                        Ix 2 ND Ix 2 ND Ix                2 ND Ix 2 
bis(2-Chloroethoxy)mcthanc ND                        Ix 4 ND Ix 4 ND Ix                4;    ND Ix 4 
bis(2-ChIoroethyl) ether ND                        Ix 4 ND Ix 4 ND Ix                4j    ND Ix 4 
bisf2-Kthvlhexvl) phthalate ND                        Ix 7 ND Ix   . 7. ...Nl)_„  Jx..    ._.      7.1    ND._ ._...l.x_  7 

analyte list continued on bllowing page 

ND-Not detected    ' 



Table 4-14. Continued. 

TOLCHESTER BREWERTON EASTERN EXTENSION 
Van-Veen Gravity Core Van-Veen Gravity Core 

Analyte 
ug/L 

TLCEL TLVEL BEEI. 
..J.imil 

  _   BEVEL 
jtesuk ...Qual. .   JJjl . 

._  

Result     Oual.       Dil. Result Limit Result Qual.       Dil. Umi.L 
Carbazolc ND                        Ix 2 ND Ix 2 ND Ix 2 ND                         Ix 2 
Cyclohexanone ND                        Ix 4 ND Ix 4 ND Ix 4 ND                         Ix 4 
Dibcnzofuran ND                        Ix 3 ND Ix 3 ND Ix 3 ND                         Ix 3 
Dicthyl phthalate ND                         Ix 3 ND Ix 3 ND Ix 3 4                            Ix 3 
Dimethyl phthalate ND                         Ix 4 ND Ix 4 ND Ix 4 ND                         Ix 4 
Di-n-butyl phthalate 6                           Ix 2 9 Ix 2 ND Ix 2 ND                         Ix 2 
Di-n-octyl phthalate ND                         Ix 2 ND Ix 2 ND Ix 2 ND                         Ix 2 
I lexach lorobenzenc ND                         Ix 3 ND Ix 3 ND Ix 3 ND                         Ix 3 
Hcxachlorobutadicnc ND                        Ix 5 ND Ix 5 ND Ix 5 ND                         Ix 5 
1 Icxach lorocyclopentad icne ND                         Ix 3 ND Ix 3 ND Ix 3 ND                         Ix 3 
I Icxachloroethane ND                         Ix 4 ND Ix 4 ND Ix 4 ND                         Ix 4 
Isuphorone ND                        Ix 2 ND Ix 2 ND Ix 2 ND                         Ix 2 
Nitrobenzene ND                        Ix 5 ND Ix 5 ND Ix 5 ND                       Ix 5 
N-Nitrosodimethylamine ND                        Ix 4 ND Ix 4 ND Ix 4 ND                       Ix 4 
N-Nitrosodi-n-propylamine ND                       Ix 3 ND Ix 3 ND Ix 3 '   ND                         Ix 3 
N-Nitrosodiphenylamine ND                       Ix 2 ND Ix 2 ND Ix 2 ND                       Ix 2 
Pentachlorophenol ND                       Ix 2 ND Ix 2 ND Ix 2 ND                         Ix 2 
Phenol ND                        Ix 4 ND Ix 4 ND Ix 4 ND                         Ix 4 
Pvridine ND                       Ix 6 ND Ix 6 ND Ix 6 ND                       Ix 6 

ND=Not detected 



Table 4-14. Continued. 

BREWERTON/BREWERTON 
ANGLE CURTIS BAY FTMclIENRY FERRY BAR 

Analyte 
ug/L 

BR/BRAEL CBEL FMIIEL FBEL 
Result Qual.       Dil. Limit Result Oual.       Dil. Limit Result _Qual.       Dil Limit Result Qual.       Dil 

1,2-Dichlorobenzenc ND Ix 4 ND Ix 4 ND Ix 4 rrnr Ix 
1,2-Diphenylhydrazine ND Ix 2 ND Ix -    2 ND Ix 2 ND Ix 
1,2,4-Trichlorobenzenc ND Ix 5 ND Ix 5 ND Ix 5 ND Ix 
1,3-Dichlorobcnzene ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
1,4-Dichlorobenzenc ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
2-Chloronaphthalcne ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 
2-Chlorophcnol ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
2-Mcthyl-4,6-dinitrophcnol ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
2-Mcthylphenol ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 
2-Nitroaniline ND Ix 1 ND Ix 1 ND Ix 1 ND Ix 
2-Nilrophenol ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
2,2'-oxybis( 1 -Chloropropane) ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
2,4-Dichlorophenol ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 
2,4-Diniethylphenol ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
2,4-Dinitrophenol ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
2,4-Dinitrotoluenc ND Ix 1 ND Ix 1 ND Ix 1 ND Ix 
2,4,5-Trichlorophenol ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
2,4,6-Trichlorophenol ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
2,6-Dinitrotoluene ND Ix 1 ND Ix 1 ND Ix 1 ND Ix 
3-Nitroaniline ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
3+4-Mcthylphenol ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 
3,3'-Dichlorobenzidine ND Ix 10 ND Ix 10 ND Ix 10 ND Ix 
4-Bromophenyl phenyl elher ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 
4-Chloro-3-methylphenol ND Ix 1 ND Ix 1 ND Ix 1 ND Ix 
4-Chloroaniline ND Ix 6 ND Ix 6 ND Ix 6 ND Ix 
4-Chlorophenyl phenyl ether ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 
4-Nitroaniline ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 
4-Nitrophenol ND Ix 1 ND Ix 1 ND Ix 1 ND Ix 
Benzidine ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
Benzoic acid ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
Benzyl alcohol ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
Benzyl butyl phthalate ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 
bis(2-Chlorocthoxy)methane ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
bis(2-Chloroethyl) ether ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 
bis(2-Ethvlhexvn phthalate ND Ix 7 ND Ix 7 __ND__  . ..Jx. . .11 -ND   .Ix 

analyte list continued on following page 

Limit.. 

2 
5 
4 
4 
3 
4 
2 
3 
I 
4 
4 
3 
4 
2 
1 
2 
2 
I 
4 
3 

10 
3 
1 
6 
3 
3 
I 
2 
2 
2 
2 
4 
4 
7 

ND=Not detected 



Table 4-14. Continued. 

BREWERTON/BREWERTON 
ANGLE CURTIS BAY FT McIIENRY FERRY BAR 

Analyte 
ug/L 

|                  BR/BRAEL CBEL FMHEL 
. Limit .Result 

FUEL 
Qual.       Dil. Limit Result Oual.       Dil. Result Qual.       Dil. Limit Result Oual.       Dil. 

Carbazole ND Ix 2 ND Ix 2 ND Ix 2 (ND Ix 2 
Cyclohcxanoue ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 4 
Dibcnzofuran ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 3 
Diethyl phthalate ND Ix 3 6 Ix 3 9 Ix 3 6 Ix 3 
Dimethyl phthalate ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 4 
Di-n-butyl phthalate ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
Di-n-octyl phthalate ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
Hexachlorobenzene ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 3 
I lexachlorobutadicnc ND Ix 5 ND Ix 5 ND Ix 5 ND Ix 5 
I lexachlorocyclopcntadiene ND Ix 3 ND .r              Ix 3 ND Ix 3 ND Ix 3 
Ilcxachlorocthanc ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 4 
Isophorone ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
Nitrobenzene ND Ix 5 ND Ix 5 ND Ix 5 ND Ix 5 
N-Nitrosodimethylatnine ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 4 
N-Nitrosodi-n-propylamine ND Ix 3 ND Ix 3 ND Ix 3 ND Ix 3 
N-Nitrosodiphenylamine ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
Pentachlorophenol ND Ix 2 ND Ix 2 ND Ix 2 ND Ix 2 
Phenol ND Ix 4 ND Ix 4 ND Ix 4 ND Ix 4 
Pvridine ND Ix 6 ND Ix 6 Nl) Ix 6 ND Ix 6 

ND=Not detected 



Table 4-14. Continued. 

NORTHWEST BRANCH 
EASTAVEST 

Analyte 
ug/L 

NBE/NBWEL                | 
Result Oual.       Dil. Limit 

1,2-Dichlorobcnzene ND Ix 4 
1,2-Diphenylhydrazine ND Ix 2 
1,2,4-Trichlorobcnzene ND Ix 5 
1,3-Dichlorobcnzenc ND Ix 4 
1,4-Dichlorobenzcne ND Ix 4 
2-Chloronaphlhalene ND Ix 3 
2-Chlorophcnol ND Ix 4 
2-Mcthyl-4,6-dinitrophenol ND Ix 2 
2-Mclhylphenol ND Ix 3 
2-Nitroaniline ND Ix 1 
2-Nitrophenol ND Ix 4 
2,2'-oxybis( 1 -Chloropropane) ND Ix 4 
2,4-I)ichlorophenol ND Ix 3 
2,4-Dimethylphcnol ND Ix 4 
2,4-Dinilrophenol ND Ix 2 
2,4-Dinitrotoluene ND Ix 1 
2,4,5-Trichlorophenol ND Ix 2 
2,4,6-Trichlorophenol ND Ix 2 
2,6-Dinitrotoluene ND Ix 1 
3-Nitroanilinc ND Ix 4 
3+4-Methylphenol ND Ix 3 
3,3'-Dichlorobenzidine ND Ix 10 
4-Bromophenyl phenyl ether ND Ix 3 
4-Chloro-3-methylphenol ND Ix 1 
4-Chloroaniline ND Ix 6 
4-Chlorophenyl phenyl ether ND Ix 3 
4-Nitroaniline ND Ix 3 
4-Nitrophenol ND Ix 1 
Benzidine ND Ix 2 
Benzoic acid ND Ix 2 
Benzyl alcohol ND Ix 2 
Benzyl butyl phthalate ND Ix 2 
bis(2-Chloroethoxy)methane ND Ix 4 
bis(2-Chloroethyl) ether ND Ix 4 
bisf2-Ethvlhexvl) ohthalate ND Ix 7 

analyte list continued on following 

ND=Not detected 



Table 4-14. Continued. 

NORTHWEST BRANCH 
EASTAVEST 

Analyte 
ug/L 

NBE/NBWEL 
Result Oual.       Dil. Limit 

Carbazole ND Ix 2 
Cyclohexanone ND Ix 4 
Dibenzofuran ND ix 3 
Dicthyl phthalate ND Ix 3 
Dimethyl phthalate ND Ix 4 
Di-n-butyl phthalate ND Ix 2 
Di-n-octyl phthalate ND Ix 2 
Hcxachloro benzene ND Ix 3 
1 Icxachlorobutadienc ND Ix 5 
Hexachlorocyclopentadiene ND Ix 3 
Ilcxachloroethane ND Ix 4 
Isophorone ND Ix 2 
Nitrobenzene ND Ix 5 
N-Nitrosodimcthylamine ND Ix 4 
N-Nitrosodi-n-propylaminc ND Ix 3 
N-Nitrosodiphenylaminc ND Ix 2 
Pcntachlorophenol ND Ix 2 
Phenol ND Ix 4 
Pvridine ND Ix  6] 

ND=Not detected 



Table 4-15. Pesticide and PCB results for reference water and Chesapeake 
Bay and Baltimore Harbor elutriates. 

POPLAR ISLAND 

Analytc 
ug/1. 

I                     PI1 WAT PI1WAT1D 
Oual.       Dil. Limit Result 

 PI5WAT 
Oual.        IM.""" 

------------- 
Result     Oual.       Dil. Ijmit Result limit 

4,4'-DDD ND                         Ix 0.03 ND Ix 0.03 ND Ix 0.03 
4,4'-DDE ND                         Ix 0.014 ND Ix 0.014 ND Ix 0.014 
4,4'-DDT ND                         Ix 0.022 ND Ix 0.022 ND Ix 0.022 
Aldrin ND                       Ix 0.007 ND Ix 0.007 ND Ix 0.007 
alpha-DMC ND                       Ix 0.006 ND Ix 0.006 ND Ix 0.006 
Azinphos methyl ND                         Ix 1 ND Ix 1 ND Ix 1 
beta-nilC ND                         Ix 0.003 ND Ix 0.003 ND Ix 0.003 
Chlordanc, technical ND                         Ix 0 11 ND Ix 0.11 ND Ix 0.11 
Chlorobcnsidc ND                       Ix 0.1 ND Ix 0.1 ND Ix 0.1 
Daclhal ND                       Ix 0.1 ND Ix 0.1 ND Ix 0.1 
dclta-BHC ND                         Ix 0.003 ND Ix 0.003 ND Ix 0.003 
Demcton ND                       Ix 1 ND Ix 1 ND Ix 1 
Dicldrin ND                         Ix 0.034 ND Ix 0.034 ND Ix 0.034 
EndosulTan I ND                         Ix 0.009 ND Ix 0.009 ND Ix 0.009 
Endosulfan n ND                       Ix 0.007 ND Ix 0.007 ND Ix 0.007 
EndosulTan sulfatc ND                       Ix 0.018 ND Ix 0.018 ND Ix 0.018 
Endrin ND                         Ix 0.031 ND Ix 0.031 ND Ix 0.031 
Endrin aldehyde ND                         Ix 0.011 ND Ix 0.011 ND Ix 0.011 
Ethyl parathion ND                         Ix 0.1 ND Ix 0.1 ND •     Ix 0.1 
gamma-DHC ND                         Ix 0.01 ND Ix 0.01 ND Ix 0.01 
Meplachlor ND                         Ix 0.017 ND Ix 0.017 ND Ix 0.017 
I leptachlor cpoxide ND                         Ix 0.004 ND Ix 0.004 ND Ix 0.004 
Malathion ND                         Ix 0.1 ND Ix 0.1 ND Ix 0.1 
Methoxychlor ND                         Ix 0.24 ND Ix 0.24 ND Ix 0.24 
Methyl parathion ND                         Ix 0.1 ND Ix 0.1 ND Ix 0.1 
Mirex ND                         Ix 0.1 ND Ix 0.1 ND Ix 0.1 
Toxaphcnc ND                         Ix 0.62 ND Ix 0.62 ND Ix 0.62 
Aroclor-1016 ND                         Ix 0.073 ND Ix 0.073 ND Ix 0.073 
Aroclor-1221 ND                         Ix 1.1 ND Ix I.I ND Ix 1.1 
Aroclor-1232 ND                         Ix 0.3 ND Ix 0.3 ND Ix 0.3 
Aroclor-1242 ND                       Ix 0.4 ND Ix 0.4 ND Ix 0.4 
Aroclor-1248 ND                         Ix 0.24 ND Ix 0.24 ND Ix 0.24 
Aroclor-1254 ND                         Ix 0.46 ND Ix 0.46 ND Ix 0.46 
Aroclor-1260 ND                       Ix 0.06 ND Ix 0.06 ND Ix 0.06 

ND=Not detected 



Table 4-15. Continued 

UEKI' TROUGH KENT ISLAND DKKP POOl.ES ISLAND 

Analytc 
-"-• " -"- 

""   DilWAT 
  ... .„ 

K13WAT 
•~  

UE/1. .ResuU.. Qual.        Dil. 
Ix 

Limit Result... Oual.        Dil. Limit 
4,4'-DDD 0.03 ND Ix 0.03 
4,4'-DDE ND Ix 0.014 ND Ix 0.014 
4,4'-DDT Nl) Ix 0.022 ND Ix 0.022 
Aldrin ND Ix 0.007 ND Ix 0.007 
alpha-BHC ND Ix 0.006 ND Ix 0.006 
Arinphos methyl ND Ix 0.1 ND Ix 0.1 
bda-IlHC ND Ix 0.003 ND Ix 0.003 
Chlordane, technical ND Ix 0.11 ND Ix 0.11 
Chlorobensidc ND Ix 0.1 ND Ix 0.1 
Dacthal ND Ix 0.1 ND Ix 0.1 
delta-BHC ND Ix 0.003 ND Ix 0.003 
Demcton ND Ix 0.1 ND Ix 0.1 
Dicldrin ND Ix 0.034 ND Ix 0.034 

Endosulfan I ND Ix 0.009 ND Ix 0.009 
Endosulfan tl ND Ix 0.007 ND Ix 0.007 
Endosulfan sulfate ND Ix 0.018 ND Ix 0.018 
Endrin ND Ix 0.031 ND Ix 0.031 
Endrin aldehyde ND Ix 0.011 ND Ix 0.011 
Ethyl paralhion ND Ix 0.1 ND Ix 0.1 
gamma-BHC ND Ix 0.01 ND Ix 0.01 
Ileptachlor ND Ix 0.017 ND Ix 0.017 
Hcptachlor epoxide ND Ix 0.004 ND Ix 0.004 
Malathion ND Ix 0.1 ND Ix 0.1 
Mcthoxychlor ND Ix 0.24 ND Ix 0.24 
Methyl paralhion ND Ix 0.1 ND Ix 0.1 
Mirex ND Ix 0.1 ND Ix 0.1 
Toxaphcne ND Ix 0.62 ND Ix 0.62 
Aroclor-1016 ND Ix 0.073 ND Ix 0.073 
Aroclor-1221 ND Ix 1.1 ND Ix LI 
Aroclor-1232 ND Ix 0.3 ND Ix 0.3 
Aroclor-1242 ND Ix 0.4 ND Ix 0.4 
Aroclor-1248 ND Ix 0.24 ND Ix 0.24 
Aroclor-1254 ND Ix 0.46 ND Ix 0.46 
Aroclor-1260 ND Ix 0.06 ND Ix 0.06 

KI3WATI-D I'OLIWAT 
<csult 
ND 

Oual.  ...Dil... 
Ix 

.. Limit 
~    0.03 

Result 
ND "' 

Qual.        Dil 
" "Tx 

ND Ix 0.014 ND Ix 
ND Ix 0.022 ND 1.x 
ND Ix 0.007 ND Ix 
ND Ix 0.006 ND Ix 
ND Ix 0.1 ND Ix 
ND Ix 0.003 ND Ix 
ND Ix 0.11 ND Ix 
ND Ix 0.1 ND Ix 
ND Ix 0.1 ND Ix 
ND Ix 0.003 ND Ix 
ND Ix 0.1 ND Ix 
ND Ix 0.034 ND Ix 
ND Ix 0.009 ND Ix 
ND Ix 0.007 ND Ix 
ND Ix 0.018 ND Ix 
ND Ix 0.031 ND Ix 
ND Ix 0.011 ND Ix 
ND Ix 0.1 ND Ix 
ND Ix 0.01 ND Ix 
ND Ix 0.017 ND Ix 
ND Ix 0.004 ND Ix 
ND Ix 0.1 ND Ix 
ND Ix 0.24 ND Ix 
ND Ix 0.1 ND Ix 
ND Ix 0.1 ND Ix 
ND Ix 0.62 ND Ix 
ND Ix 0.073 ND Ix 
ND Ix 1.1 ND Ix 
ND Ix 0.3 ND Ix 
ND Ix 0.4 ND Ix 
ND Ix 0.24 ND Ix 
ND Ix 0.46 ND Ix 
NU Ix  0=06. _ND....   _ ix. 

I Jmit 
0.03 

0.014 
0.022 
0.007 
0.006 

2 
0.003 

0.11 
0.2 
0.2 

0.003 
2 

0.034 
0.009 
0.007 
0.018 
0.031 
0.011 

0.2 
0.01 

0.017 
0.004 

0.2 
0.24 

0.2 
0.2 

0.62 
0.073 

1.1 
0.3 
0.4 

0.24 
0.46 
0.06 

ND=Not detected 



Table 4-15. Continued 

CRAIGHILL CRAIGHILL Ul'I'EH 
SWAN POIN 1 CHANNEL ENTRANCE/CRAIGIIILL 

CRE/CKEL 

CRAIGHILL ANGI.K RAN JE/CUTOKK ANGI.K 

Analyte ClmCUTKL 
up/I. _Rcsu|L __QuaL Dil. Limit Result Oual.       Dil. Limit . Result, _ ..Qua!,. .. Dfl, .Limit,. Resujll Oual.       Dil.       Limit, 

4,4,-DDD ism ix 0.03 ND Ix 0.03 ND Ix aoJ ND " " Ix            0.03 
4,4,-DUl- ND Ix 0.014 ND Ix 0.014 ND Ix 0.014 ND Ix          0.014 
4,4'-DDT NI) Ix 0.022 ND Ix 0.022 ND Ix 0.022 ND Ix          0.022 
Aldrin ND Ix 0.007 ND Ix 0.007 ND Ix 0.007 ND Ix          0.007 
a!pha-DHC ND Ix 0.006 ND Ix 0.006 ND Ix 0.006 ND Ix          0.006 
Azinphos methyl ND Ix 0.2 ND (a)           Ix 0.5 ND (a) Ix 1 ND (a)           Ix                  1 
bcta-DMC ND Ix 0.003 ND Ix 0.003 ND Ix 0.003 ND Ix          0.003 
Chlordanc, technical ND Ix 0.11 ND Ix 0.11 ND Ix 0.11 ND Ix            0.11 
Chlorobensidc ND Ix 0.02 ND (a)           Ix 0.1 ND (a) Ix 0.1 ND (a)          Ix             0.1 
Dacthat ND Ix 0.02 ND (a)          Ix 0.1 ND (a) Ix 0.1 ND (a)          Ix             0.1 
della-BHC ND Ix 0.003 ND Ix 0.003 ND Ix 0.003 ND Ix         0.003 
Dcmcton ND Ix 0.2 ND (a)          Ix 0.5 ND (a) Ix 1 ND (a)          Ix                 1 
Dicldrin ND Ix 0.034 ND Ix 0.034 ND Ix 0.034 ND Ix         0.034 
Endosulfan 1 ND Ix 0.009 ND Ix 0.009 ND' Ix 0.009 ND Ix         0.009 
Endosulfan II ND Ix 0.007 ND Ix 0.007 ND Ix 0.007 ND Ix          0.007 
Endosulfan suUate ND Ix 0.018 ND Ix 0.018 ND Ix 0.018 ND Ix          0.018 
Endrin ND Ix 0.031 ND Ix 0.031 ND Ix 0.031 ND Ix          0.031 
Endrin aldehyde ND Ix 0.011 ND Ix 0.011 ND Ix 0.011 ND Ix          0.011 
Ethyl parathion ND Ix 0.02 ND (a)          Ix 0.1 ND (a) Ix 0.1 ND (a)           Ix              0.1 
gamma-BHC ND Ix 0.01 ND Ix 0.01 ND Ix 0.01 ND Ix            0.01 
Hcptachlor ND Ix 0.017 ND Ix 0.017 ND Ix 0.017 ND Ix          0.017 
Heptachlor epoxide ND Ix 0.004 ND Ix 0.004 ND Ix 0.004 ND Ix          0.004 
Malathion ND Ix 0.02 ND (a)          Ix 0.1 ND (a) Ix 0.1 ND (a)           Ix              0.1 
Metho.xychlor ND Ix 0.24 ND Ix 0.24 ND Ix 0.24 ND Ix            0.24 
Methyl parathion ND Ix 0.02 ND (a)          Ix 0.1 ND (a) Ix 0.1 ND (a)           Ix              0.1 
Mirex ND Ix 0.02 ND (a)          Ix 0.1 ND (a) Ix 0.1 ND (a)           Ix              0.1 
Toxaphcne ND Ix 0.62 ND Ix 0.62 ND Ix 0.62 ND Ix            0.62 
Aroclor-1016 ND Ix 0.073 ND Ix 0.073 ND Ix 0.073 ND Ix          0.073 
Aroclor-1221 ND Ix 1.1 ND Ix 1.1 ND Ix I.I ND Ix               1.1 
Aroclor-1232 ND Ix 0.3 ND Ix 0.3 ND Ix 0.3 ND Ix              0.3 
Aroclor-1242 ND Ix 0.4 ND Ix 0.4 ND Ix 0.4 ND Ix              0.4 
Aroclor-1248 ND Ix 0.24 ND Ix 0.24 ND Ix 0.24 ND Ix            0.24 
Aroclor-1254 ND Ix 0.46 ND Ix 0.46 ND Ix 0.46 ND Ix            0.46 
Aroclor-1260 ND Ix 0.06 ND Ix 0.06 __ND   _!x._ 0.06 ...NIL. .. -^, .      .Jx   .    . 0,06 

ND=Not detected 
(a)-Extracted within extraction holding time, but analyzed beyond analysis holding time of 40 days after extraction. 



Table 4-15. Continued 

Van-Veen 
TOI.CHESTER 

Gravity Core 
BREWERTON EASTERN EXTENSION 

Van-Veen                                         Oravity Cnrr. 
BEEI.                                                BEVEI. 

.Qual.        Dil.    .   Umil     Result     Qua!.        Dil. 
Ix            0.03T   ND                         fx 

Analyte 
Uftfl. Rcsuil 

TI.CEL 
_Qiial_.     DiL Limit 

TLVEL 
Ijmit 

0.03 
Result 

ND 
.. .Umil. 

6.03 
Result Oual.       Dil. 

4,4,-DDn Nl) Ix 0.03 ND Ix 
4,4'-l)DE Nl) Ix 0.014 ND Ix 0.014 ND Ix 0.014 ND Ix 0.014 
4,4'-DD'r 
Aldrin 

ND 
ND 

Ix 
Ix 

0.022 
0.007 

ND 
ND 

Ix 
Ix 

0.022 
0.007 

ND 
ND 

Ix 
Ix . 

0.022 
0.007 

ND 
ND 

Ix 
Ix 

0.022 
0.007 

alpha-DIIC N1J Ix 0.006 ND Ix 0.006 ND Ix 0.006 ND Ix 0.006 
Aidnphos methyl 
bcta-DHC 
Chlordane, technical 

ND 
ND 
ND 

Ix 
Ix 
Ix 

2 
0.003 

0.11 

ND 
ND 
ND 

Ix 
Ix 
Ix 

2 
0.003 

0.11 

ND 
ND 
ND 

Ix 
Ix 
Ix 

0.2 
0.003 

0.11 

ND 
ND 
ND 

Ix 
Ix 
Ix 

0.2 
0.003 
011 

Chlorobcnside ND Ix 0.2 ND Ix 0.2 ND Ix 0.02 ND Ix 0.02 
Daclhal ND Ix 0.2 ND Ix 0.2 ND Ix 0.02 ND Ix 0.02 
dclta-BHC ND Ix 0.003 ND Ix 0.003 ND Ix 0.003 ND Ix 0.003 
Dcmeton ND Ix 2 ND Ix 2 ND Ix 0.2 ND Ix 0.2 
Dieldrin ND Ix 0.034 ND Ix 0.034 ND Ix 0.034 ND Ix 0.034 
Endosulfan I 
Endosulfan n 
Endosulfan sulfatc 

ND 
ND 
ND 

Ix 
Ix 
Ix 

0.009 
0.007 
0.018 

ND 
ND 
ND 

Ix 
Ix 
Ix 

0.009 
0.007 
0.018 

ND 
ND 
ND 

Ix 
Ix 
Ix 

0.009 
0.007 
0.018 

ND 
ND 
ND 

Ix 
Ix 
Ix 

0.009 
0.007 
0.018 

Endrin ND Ix 0.031 ND Ix 0.031 ND Ix 0.031 ND Ix 0.031 
Endrin aldehyde 
Ethyl paralhion 
gamma-BIIC 
Heptachlor 
1 Icptachlor epoxide 
Malathion 

ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 

•x 
Ix 
Ix 
Ix 

0.011 
0.2 

0.01 
0.017 
0.004 

0.2 

ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.011 
0.2 

0.01 
0.017 
0.004 

0.2 

ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.011 
0.2 

0.01 
0.017 
0.004 

0.2 

ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.011 
0.02 
0.01 

0.017 
0.004 
0.02 

Methoxychlor 
Methyl paralhion 
Mirex 
Toxaphcnc 
Aroclor-1016 
Aroclor-1221 

ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.24 
0.2 
0.2 

0.62 
0.073 

1.1 

ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.24 
0.2 
0.2 

0.62 
0.073 

I.I 

ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.24 
0.2 
0.2 

0.62 
0.073 

1.1 

ND 
ND 
ND 
ND 
ND 
ND 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

0.24 
0.02 
0.02 
0.62 

0.073 

Aroclor-1232 ND Ix 0.3 ND Ix 0.3 ND Ix 0.3 ND Ix 0.3 
Aroclor-1242 ND Ix 0.4 ND Ix 0.4 ND Ix 0.4 ND Ix 0.4 
Aroclor-1248 ND Ix 0.24 ND Ix 0.24 ND Ix 0.24 ND Ix 0.24 
Aroclor-1254 ND Ix 0.46 ND Ix 0.46 ND Ix 0.46 ND Ix 0.46 
Aroclor-1260 ..ND_. Ix 0.06 _.ND.._ Ix 0.06 _M!2-_ Ix 0.06 ND Ix 0.06 

ND=Not detected 



Table 4-15. Continued 

HREWERTON/BREWERTON 
ANGLE CURTIS BAY KTMcllKNRY FERRY BAR 

Analyte 

 US/1: Resull. 
DK/UKAEI. 

__QuaL . ML. 
Ix 

Result 
CBEL 

Oual.       Dil. _ Limil_ 
0.03 

"JcsuJL 
ND 

""TMHEL " 
Qual.        Dil. 

ix  
Limit 

" ~ 0.03 

r ""'•': 
. Result 

ND 

".T'.EUEL
-

''""" 
..Qua):. .    l?ij, . 

l'x~ 
.. Limit 

0.03 

Limit 
4,4,-DDD ND 0.03 ND Ix 
4,4,-DI)E NO Ix 0.014 ND Ix 0.014 ND Ix 0.014 ND Ix 0.014 
4,4'-DDl NO Ix 0.022 ND Ix 0.022 ND Ix 0.022 ND Ix 0.022 
Aldrin NI) Ix 0.007 ND Ix 0.007 ND Ix 0.007 ND Ix 0.007 
alpha-HI IC ND Ix 0.006 ND Ix 0.006 ND Ix 0.006 ND Ix 0.006 
Azinphos mclhyl ND Ix 0.2 ND Ix 0.2 ND Ix 0.2 ND Ix 0.2 
bela-UIIC ND Ix 0.003 ND Ix 0.003 ND Ix 0.003 ND Ix 0.003 
Chlordane, technical ND Ix 0.11 ND Ix 0.11 ND Ix 0.11 ND Ix 0.11 
Chlorobenside ND Ix 0.02 ND Ix 0.02 ND Ix 0.02 ND Ix 0.02 
Dacthal ND Ix 0.02 ND Ix 0.02 ND Ix 0.02 ND Ix 0.02 
delta-DHC ND Ix 0.003 ND Ix 0.003 ND Ix 0.003 ND Ix 0.003 
Dcmclon ND Ix 0.2 ND Ix 0.2 ND Ix 0.2 ND Ix 0.2 
Dicldrin ND Ix 0.034 ND Ix 0.034 ND Ix 0.034 ND Ix 0.034 
Endosutfan I ND Ix 0.009 ND Ix 0.009 ND Ix 0.009 ND Ix 0.009 
Endosulfan n ND Ix 0.007 ND Ix 0.007 ND Ix 0.007 ND Ix 0.007 
Endosulfan sulfatc ND Ix 0.018 ND Ix 0.018 ND Ix 0.018 ND Ix 0.018 
Endrin ND Ix 0.031 ND Ix 0.031 ND Ix 0.031 ND Ix 0.031 
Endrin aldehyde ND Ix 0.011 ND Ix 0.011 ND Ix 0.011 ND Ix 0.011 
Ethyl parathion ND Ix 0.2 ND Ix 0.02 ND Ix 0.02 ND Ix 0.02 
gamma-BHC ND Ix 0.01 ND Ix 0.01 ND Ix 0.01 ND Ix 0.01 
Heptachlor ND Ix 0.017 ND Ix 0.017 ND Ix 0.017 ND Ix 0.017 
I leptachlor cpoxidc ND Ix 0.004 ND Ix 0.004 ND Ix 0.004 ND Ix 0.004 
Malathion ND Ix 0.2 ND Ix 0.02 ND Ix 0.02 ND Ix 0.02 
Methoxychlor ND Ix 0.24 ND Ix 0.24 ND Ix 0.24 ND Ix 0.24 
Methyl parathion ND Ix 0.2 ND. Ix 0.02 ND Ix 0.02 ND Ix 0.02 
Mircx ND Ix 0.2 ND Ix 0.02 ND Ix 0.02 ND Ix 0.02 
Toxaphenc ND Ix 0.62 ND Ix 0.62 ND Ix 0.62 ND Ix 0.62 
Aroclor-1016 ND Ix 0.073 ND Ix 0.073 "ND Ix 0.073 ND Ix 0.073 
Aroclor-1221 ND Ix I.I ND Ix 1.1 ND Ix LI ND Ix 1.1 
Aroclor-1232 ND Ix 0.3 ND Ix 0.3 ND Ix 0.3 ND Ix 0.3 
Aroclor-1242 ND Ix 0.4 ND Ix 0.4 ND Ix 0.4 ND Ix 0.4 
Aroclor-1248 ND Ix 0.24 ND Ix 0.24 ND Ix 0.24 ND Ix 0.24 
Aroclor-1254 ND Ix 0.46 ND Ix 0.46 ND Ix 0.46 ND Ix 0.46 
Aroclor-1260  ...NU. ._.i...._.-_.lSr.. 

ND=Not detected 

... .0.06 .ND...  Jx 006 ND...  Ix 0.06 ND Ix 0.06 



Table 4-15. Continued 

NORTHWEST BRANCH 
EASTAVKST 

Analylc 
ug/I. 

NBE/NUWEL 
Result Oual.       Dil. Limit 

4,4'-DDD ND Ix 0.03 
4,4,-DDH ND Ix 0.014 
AA'-DDI ND Ix 0.022 
Aldrin NI) Ix 0.007 
alpha-nilC ND Ix 0.006 
Azinphos methyl ND Ix 0.2 
bela-DHC ND Ix 0.003 
Chlordanc, technical ND Ix 0.11 
Chlorobensidc ND Ix 0.02 
Dacthal                   -^ ND Ix 0.02 
delta-BHC ND Ix 0.003 
Dcmclon ND Ix 0.2 
Dieldrin ND Ix 0.034 
I'indosulfan I ND Ix 0.009 
Kndosulfan II ND Ix 0.007 
Kndosulfan sulfale ND Ix 0.018 
lindrin ND Ix 0.031 
lindrin aldehyde ND Ix 0.011 
[Elhyl parathion ND Ix 0.2 
jamma-nHC ND Ix 0.01 
Heptachlor ND Ix 0.017 
Hcplachlor epoxide ND Ix 0.004 
Malathion ND Ix 0.2 
Melhoxychlor ND Ix 0.24 
Melhyl parathion ND Ix 0.2 
Mirex ND Ix 0.2 
Toxaphenc ND Ix 0.62 
Aroclor-1016 ND Ix 0.073 
Aroclor-1221 ND Ix 1.1 
Aroclor-1232 ND Ix 0.3 
Aroclor-1242 ND Ix 0.4 
Aroclor-1248 ND Ix 0.24 
Aroclor-1254 ND Ix 0.46 
Aroclor-1260 ^ ND Ix 0.06 

ND=Not detected 



Table 4-16. Metals results for reference water and Chesapeake Bay 
and Baltimore Harbor elutriates. 

POPLAR ISLAND 

Analyte 
up/L 

PI1 WAT PI1WATFD PISWAT 
Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit 

Aluminum 221 Ix 29 214 Ix 29 293 Ix 29 
Antimony 4.4 B           Ix 4.3 B          Ix 1 4.6 B           Ix 
Arsenic 2.4 B           Ix 1.8 B          Ix ND Ix 
Beryllium ND Ix ND Ix ND Ix 
Cadmium ND N          Ix ND N           Ix ND N           Ix 
Chromium 2.2 BW         Ix 2.7 BW         Ix 3.2 B           Ix 
Copper ND Ix ND Ix ND Ix 
Iron ND Ix 20 ND !x 20 ND Ix 20 
Lead ND Ix 24 ND Ix 24 ND Ix 24 
Manganese 6.8 B           Ix 6 8 B           Ix 6 7.4 B           Ix 6 
Mercury 0.11 B           Ix 0.1 0.15 B           Ix 0.1 ND Ix 0.1 
Nickel ND W          Ix 3 3.6 BW         Ix 3 ND W           Ix 3 
Selenium ND Ix 2 ND Ix 2 ND Ix 2 
Silver 4.9 B           Ix 4 4.6 B           Ix 4 ND Ix 4 
Thallium ND W          Ix 2 ND W          Ix 2 ND W           Ix 2 
Zinc ND Ix 6 ND Ix 6 ND Ix 6 

ND=Not detected N=MS outside of control limits B=Betwcen 1DL and CRDL 
W=Spike outside of control limits 



Table 4-16. Continued 

DEEPTROUGH KENT ISLAND DEEP POOLES ISLAND 

Analytc 
ug/L 

DTI WAT KI3WAT KI3WATFD 
• 

POL 1 WAT 
Result Qual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Qual.       Dil.       1 

Aluminum 222 Ix 29 179 B           Ix 29 149 B           Ix 29 272 Ix 
Antimony 4.8 B           Ix 1 4.3 B           Ix 1 4.9 B           Ix 1 2 B           Ix 
Arsenic 3.1 B           Ix 1 1.2 ';       ix 1 2 B           Ix 1 1.7 B           Ix 
Beryllium ND Ix 1 ND Ix 1 ND Ix 1 ND N           Ix 
Cadmium ND N          Ix 1 ND N    .      Ix 1 ND N           Ix 1 ND N           Ix 
Chromium 1.8 BW         Ix 1 ND W          Ix 1 ND W          Ix 1 1.1 BW          Ix 
Copper ND Ix 1 ND Ix 1 ND Ix 1 ND W           Ix 
Iron ND Ix 20 ND Ix 20 ND Ix 20 349 N           Ix 
Lead ND Ix 1 ND Ix 1 ND Ix 1 ND N           Ix 
Manganese 10.3 B           Ix 6 34.4 Ix 6 30.6 Ix 6 43.4 N           Ix 
Mercury 0.1 B           Ix 0.1 0.13 B          Ix 0.1 ND Ix 0.1 ND Ix 
Nickel 4.1 BW         Ix 3 ND Ix 3 ND W          Ix 3 15.9 BN          Ix 
Selenium ND Ix 2 ND Ix 2 3.1 B           Ix •    2 2.3 B           Ix 
Silver 4.5 B           Ix 4 ND Ix 4 ND Ix 4 ND Ix 
Thallium ND W          Ix 2 ND W          Ix 2 ND W          Ix 2 ND NW         Ix 
Zinc 6 B           Ix 6 6.8 B           Ix 6 9.4 ._.» Ix.  .6. ._...ND ...N.        Ix 

L.iiniL 
~29 

1 
I 
1 
1 
I 
1 

20 
1 
5 

0.1 
3 
2 
4 
2 
6 

ND=Not detected N=MS outside of control limits B=Between IDL and CRDL W=Spike outside of control limits 



Table 4-16. Continued. 

CRAIGHILL CRAIGHILL UPPER 
SWAN POINT CHANNEL ENTRANCE/CRAIGHILL CRAIGHILL ANGLE RANGE/CUTOFF ANGLE 

Analylc 
ug/L 

SWPEL CRE/CREL CRAEL CRU/CUTHL 
Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result     Qual.       Dil.       Limit 

Aluminum 135 B          Ix 29 143 B           Ix 29 175 B           Ix 29 149       B           Ix              29 
Antimony 3.6 B          Ix 1 5.5 B           Ix 1 3.2 B           Ix 1 5       B           Ix                 1 
Arsenic 4.9 B          Ix 1 2 B           Ix 1 13.5 Ix 1 4.5       B           Ix                 1 
Beryllium ND Ix 1 ND Ix 1 ND Ix 1 ND                     Ix                 1 
Cadmium ND Ix 1 ND N           Ix 1 ND N          Ix 1 ND       N           Ix                 1 
Chromium 9.2 B           Ix 1 ND W          Ix 1 3.7 BW         Ix 1 17       B           Ix                1 
Copper 2.9 B           Ix I 3.5 B           Ix 1 1.9 B           Ix 1 3.5       B           Ix                 1 
Iron 287 N           Ix 20 ND Ix 20 1830 Ix 20 108                     Ix              20 
Lead ND Ix 1 ND Ix 1 ND Ix 1 ND                     Ix                 1 
Manganese 6770 E          Ix 5 589 Ix 5 5930 Ix 5 4400                     Ix                5 
Mercury 1.8 N           Ix 0.1 0.16 B           Ix 0.1 0.18 B           Ix 0.1 0.12       B           Ix             0.1 
Nickel 3.3 BW         Ix 3 17.1 BNS         Ix 3 14.3 BNS        Ix 3 5.7    BNW        Ix                3 
Selenium ND Ix 2 ND Ix 2 ND Ix 2 ND                     Ix                2 
Silver ND Ix 4 ND N           Ix 4 ND N           Ix 4 .4     BN          Ix                4 
Thallium ND NW(a)       Ix 2 ND NW         Ix 2 ND NW         Ix 2 ND     NW         Ix                2 
Zinc ND     Ix 6 13.2 B           Ix  6 . _ _.9.3_. . Ji.......   !x.  6 . . . 7,7      ..».._    . Ix.               6 

ND=Nol detected N=MS outside of control limits B=Between IDL and CRDL W=Spike outside of control limits S=Detcrmined by MSA 
E=Serial dilution outside of control limits (a)=Not recovered in MS, even after dilution. Potential for false negative. 



Table 4-16. Continued. 

TOLCHESTER 
Van-Veen 

Analyte 

Aluminum 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

JJg/L 
TLCKL 

Result     Qual.       Dil.       Limit, 
290 
6.2 
8.7 

ND 
ND 
5.4 
3.4 

397 
ND 

3820 
0.1 

41.3 
2.1 

ND 
ND 

54 

B 
B 
N 
N 
B 

BW 
N 
N 
N 
B 

NS 
B 

NW 
N 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

29 
1 
1 
1 
1 
1 
1 

20 
1 
5 

0.1 
3 
2 
4 
2 
6 

Gravity Core 
BREWERTON EASTERN EXTENSION 

.Van-Veen  
TLVEL 

Result     Qual.       Dil.       Limit 
165 
5.4 
5.7 

ND 
ND 

1.3 
2.9 

390 
ND 

1270 
ND 
18.6 
ND 
ND 
ND 
 64 

B 
B 
B 
N 
N 

BW 
BW 

N 
N 
N 

BNS 

NW 
N 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

29 

1 
1 
1 

20 
1 
5 

0.1 
3 
2 
4 
2 
6 

BHEL 
Result     QuaL Dil. Limit 

190 
5.5 

10.8 
ND 
ND 
6.5 
2.6 

335 
ND 

9960 
ND 
10.1 
ND 

5 
ND 
12.9 

B 
B 

BN 
B 

BS 

B 
NW 
B 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

29 
1 
1 
1 
1 
1 
1 

20 
1 
5 

0.1 
3 
2 
4 
2 
6 

Jiesult 
80.9 

2.6 
3.6 

ND 
ND 
1.9 
1.7 

22.8 
ND 
644 
ND 
5.6 

ND 
ND 
ND 
18 I 

_._0_rayity Core..._ 
mfviiir"""'" 

_.._Qua!,._._ Dil. 
B Ix 
B Ix 
B Ix 

Ix 
Ix 

BNW Ix 
B Ix 
B Ix 

Ix 
li Ix 

Ix 
B Ix 

Ix 
Ix 

NW Ix 
B Ix 

Uniit 
 29 

1 
1 
1 
1 
1 
I 

20 
1 
5 

0.1 
3 
2 
4 
2 
6 

ND=Not detected N=MS outside of control limits B=Between 1DL and CRDL W=Spike outside of control limits S=Detcrmined by MSA 
E=Serial dilution outside of control limits 



Table 4-16. Continued. 

BREWERTON/BREWERTON 
ANGLE CURTIS BAY FT McHENRY 

Analyte 

Aluminum 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Jig^L RfiplL. 
233 
5.1 

8 
ND 
ND 
2.2 
1.2 

208 
ND 

1910 
ND 
3.2 

2 
5.3 

ND 
21.2 

BR/BRA1-I. 
Oual.   __Da 

ix 

B 

BN 
B 

\l 

liW 
B 
B 

NW 

Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

Result 
CBEL 

Limit Oual. Dil.       L 
29 184 B Ix 

1 5.3 B Ix 
1 14 Ix 
1 ND Ix 
1 ND Ix 
1 1.4 BN Ix 
1 1.2 B Ix 

20 972 Ix 
1 ND Ix 
5 1880 E Ix 

0.1 ND Ix 
3 ND W Ix 
2 ND Ix 
4 6.4 B Ix 
2 ND NW Ix 

...6  _7J_ B Ix  

Limit 
19 

1 
1 
1 
1 
1 
1 

20 
1 
5 

0.1 
3 
2 
4 
2 
6 

  1-Ml 11 
jjesull_ _Qual.  

477" 
5.4 

11.6 
ND 
ND 
2.7 
4.1 
338 
ND 

1720 
0.36 

4.2 
ND 
4.7 
ND 
19.5 

B 

BN 
B 

BW 

B 
NW 

B 

•I. 
DiL 
fx" 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

-LiroiL- —-—-. 

1 
1 
1 
1 
1 
1 

20 
1 
5 

0.1 
3 
2 
4 
2 
6 

JivjiLl. 
~"T2T 

5 

17.2 
ND 
ND 
6.1 
6.9 

353 
ND 

3570 
ND 
6.2 
ND 
4.8 
ND 
11.6 

FERRY BAR 

FBI il. 
 DiL 

Ix" 
Ix 
\x 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 
Ix 

B 

BN 
B 

BW 

B 
NW 

B 

I.-iniit 
" 29 

I 
1 
1 
1 
1 
1 

20 
1 
5 

0.1 
3 
2 
4 
2 
6 

ND=Not detected N=MS outside of control limits B=Betvveen IDL and CRDL W=Spikc outside of control limits 
E=Serial dilution outside of control limits 



Table 4-16. Continued. 

NORTHWEST BRANCH 
EAST/WEST 

Analyte 
ug/L 

NBE/NBWEL 
Limit Result Oual.       Dil. 

Aluminum 202 Ix 29 
Antimony 
Arsenic 

6.7 
22.9 

B           Ix 
Ix 

1 
1 

Beryllium 
Cadmium 

ND 
ND 

Ix 
Ix 

1 
1 

Chromium 1.9 BN          Ix 1 
Copper 
Iron 

1.6 
71.6 

B           Ix 
B           Ix 

1 
20 

Lead ND Ix 1 
Manganese 
Mercury 
Nickel 

1460 
0.51 
ND 

E          Ix 
Ix 

W          Ix 

5 
0.1 

3 
Selenium ND Ix 2 
Silver 5 B           Ix 4 
Thallium ND NW         Ix 2 
Zinc 13.5 B           Ix 6 

ND=Not detected N=MS outside of control limits B=Bet\veen 1DL and C 
E=Serial dilution outside of control limits W=Spike ouside of control limits 



Table 4-17. General chemistry results for reference water and Chesapeake Bay 
and Baltimore Harbor elutriates. 

POPLAR ISLAND 

Analyte 
mg/I. 

I'll WAT P11WATFD 
Limit 
 ZllWAT 
Result     Oual.       Dil. .ijmi.t -2 

Result     Qual.       Dil. 
ND                     Ix 

Limit Result     Oual.       Dil. 
Carbon, total organic 5 4.2                     Ix 21        3.5                     Ix 
Cyanide, total ND                     Ix 0.01 ND                    Ix 0.01 ND                     Ix 0.01 
Nitrogen, ammonia ND                     Ix 0.1 ND                    Ix 0.1 ND                     Ix 0.1 
Nitrogen, nitrate and nitrite ND                     Ix 0.05 ND                    Ix 0.05 ND                     Ix 0.05 
Nitrogen, total Kjcldahl ND                     Ix 0.25 0.3                    Ix 0.25 ND                     Ix 0.25 
Oxygen demand, biochemical ND                     Ix 1 ND                    Ix 1 ND                     Ix 1 
Oxygen demand, chemical 770                    Ix 10 ND                    Ix 200 ND                     Ix 200 
Phosphorus, total ND                     Ix 0.05 ND                    Ix 0.05 ND                     Ix 0.05 
Sulfide. total ND                    Ix 1 ND                    Ix 1 ND                     Ix 1 

ND=Not detected 



Table 4-17. Continued. 

DEEPTROUGH 

DTI WAT 
Limit 

5 

Kl :NT ISLAND DEEP 

 KnWATI-I) 
Limit     Result     Oual.       Dil. 

2         2.9                    Ix 
-Liinjt 

2 

POOLES ISLAND 

POLiWAf""" 
JiesulL.  Qual. ""  Dil  .. 

4" """  ix 

Analytc 
mg/L Result" 

2.7 

KI3WAT 
Oual    "Pij." 

Ix 

.... 

Result     Oual.       Dil. .imit 
Carbon, total organic ND                     Ix 1 
Cyanide, total ND                     Ix 0.01 ND Ix 0.01 ND                     Ix 0.01 ND                     Ix 0.01 
Nitrogen, ammonia 0.15                     Ix 0.1 0.17 Ix 0.1 0.17                     Ix 0.1 0.33                     Ix 0.1 
Nitrogen, nitrate and nitrite ND                     Ix 0.05 0.11 Ix 0.05 0.087                    Ix 0.05 0.79                     Ix 0.05 
Nitrogen, total Kjeldahl ND                     Ix 0.25 ND Ix 0.25 0.33                     Ix 0.25 ND                     Lx 0.25 
Oxygen demand, biochemical ND                     Ix 1 1.9 Ix 1 ND                     Ix 1 ND                     lx 1 
Oxygen demand, chemical 841                     Ix 40 788 Ix 20 731                     Ix 20 32                     lx 10 
Phosphorus, total ND                     Ix 0.05 ND Ix 0.05 ND                     Ix 0.05 ND                     Ix 0.05 
Sulfide. total ND                     Ix 1 ND Ix 1 ND                     Ix 1 ND                     lx 1 

ND=Not detected 



Table 4-17. Continued. 

SWAN POINT CHANNEL 
CRAIGHILL 

ENTRANCE/CRAIGHILL CRAIGHILL ANGLE 
CRAIGHILL UPPER 

RANGE/CUTOFF ANGLE 

Analyte 
mg/L 

SWPEL 
Result     Oual.       Dil. 

CRE/CREL CRAEL _  
Limit 
 CRU/CUTEL   __ 
.Result     Qual.     "Dil.       Limit 

37.2                     lx                1 
ND                     lx           0.01 
6.4                     lx             2.5 
0.1                       lx            0.05 
6.3                      lx              1.2 
12                     lx                1 

27.7                     lx               10 
ND                     Ix           0.05 
ND                     lx                 1 

Limit Result     Oual.       Dil Limit Result     Oual.       Dil. 
Carbon, total organic 
Cyanide, total 
Nitrogen, ammonia 
Nitrogen, nitrate and nitrite 
Nitrogen, total Kjeldahl 
Oxygen demand, biochemical 
Oxygen demand, chemical 
Phosphorus, total 
Sulfide. total 

76.7 lx 
ND                     lx 
10.8 lx 
0.06                    lx 

8.4                    lx 
ND                     lx 
114                     lx 

0.26                    lx 
ND                     lx 

1 
0.01 

1 
0.05 
0.25 

1 
10 

0.05 
1 

19.2 lx 
ND                    lx 
2.2                    lx 
0.1                     lx 
2.8                    lx 
4.6                    lx 

30.3 lx 
ND                    lx 
ND                    lx 

1 
0.01 

0.1 
0.05 
0.25 

1 
10 

0.05 
1 

44.8                    Ix 
ND                    lx 
10.3                     lx 
ND                     lx 
10.2                    Ix 
6.4                    lx 
24                    lx 

0.063                     lx 
ND                     Ix 

1 
0.01 

5 
0.05 

2.5 
1 

10 
0.05 

1 

ND=Not detected 



Table 4-17. Continued. 

TOLCHESTER BREWERTON EASTERN EXTENSION 
Van-Veen Gravity Core Van-Veen 

mini. 
Gravitv Core 

Anaiytc TI.CEL TLVEL 
_.. 

BEVKI. 
 — 

mg/L Result     Qual.       Dil. Limit Result Dual.       Dil. Limit Result Oual.       Dil. Limit Result     Qual.       Dil. 
17.7                     Ix 

Limit 
Carbon, total organic 26.8                    Ix 1 22.5 Ix 1 42.2 Ix 1 1 
Cyanide, total ND                     Ix 0.01 ND Ix 0.01 ND Ix 0.01 ND                     Ix 0.01 
Nitrogen, ammonia 2.4                    Ix 0.5 3.7 Ix 0.5 5.3 Ix 0.5 14                     Ix 0.5 
Nitrogen, nitrate and nitrite 0.31                     Ix 0.05 0.35 Ix 0.05 0.24 Ix 0.05 11                     Ix 0.1 
Nitrogen, total Kjeldahl 2.9                    Ix 0.25 3.9 Ix 0.25 6 Ix 0.5 2.1                     Ix 0.25 
Oxygen demand, biochemical ND                     Ix 1 2.6 Ix 1 1.2 Ix 1 1                     Ix 1 
Oxygen demand, chemical 128                    Ix 10 238 Ix 10 74.1 Ix 10 ND                     Ix 10 
Phosphorus, total 0.12                    Ix 0.05 ND Ix 0.05 0.06 Ix 0.05 ND                     Ix 0.05 
Sulfidc, total ND                     Ix 1 ND Ix 1 ND Ix 1 .     ND                     Ix 1 

ND=Not detected 



Table 4-17. Continued. 

BREWERTON/BREWERTON 
ANGLE CURTIS BAY FT McHENRY FERRY BAR 

Analyte 
mg/L 

BR/BRAEL CBEL FMiuii. 
Result Oual.       Dil. Limit Result Oual.       Dil. Limit Result Oual.       Dil. 

Carbon, total organic 46.3 Ix 1 40.8 Ix 1 39 Ix 
Cyanide, total ND Ix 0.01 ND Ix 0.01 ND Ix 
Nitrogen, ammonia 7.1 Ix 1 5 Ix 1 5.1 Ix 
Nitrogen, nitrate and nitrite 0.17 Ix 0.05 0.13 Ix 0.05 0.15 Ix 
Nitrogen, total Kjeldahl 4.4 Ix 0.25 5.3 Ix 0.5 5.4 Ix 
Oxygen demand, biochemical ND Ix 1 ND Ix 1 23 Ix 
Oxygen demand, chemical 103 Ix 10 57 Ix 10 77.7 Ix 
Phosphorus, total 0.1 Ix 0.05 0.078 Ix 0.05 0.36 Ix 
Sulfide, total ND Ix  jj ND Ix 1 ._.ND_.           Jx 

Limit 
r 

Result     Qual. 
1 50.7 

0.01 ND 
1 7.8 

0.1 0.12 
0.25 6 

1 ND 
10 80.3 

0.05 074 
 J ND 

BH I. 
.QiL 

" lx~ 
ix 
Ix 
Ix 
ix 
Ix 
Ix 
Ix 
Ix 

J.-iiniL. 

o.oi 
l 

0.05 
1.2 

1 
10 

0.05 
I 

ND=Not detected 



Table 4-17. Continued. 

NORTHWEST BRANCH 
EAST/WEST 

Analytc NBli/NBWEL 
Result Qual. Dil. Limit 

Carbon, total organic 30.2 Ix 1 
Cyanide, total ND Ix 0.01 
Nitrogen, ammonia 3.2 Ix 0.1 
Nitrogen, nitrate and nitrite 0.2 Ix 0.05 
Nitrogen, total Kjeldahl 3.3 Ix 0.25 
Oxygen demand, biochemical 1.7 Ix 1 
Oxygen demand, chemical 60.1 Ix 10 
Phosphorus, total 0.24 Ix 0.05 
Sulfide. total ...  ND. Jx ..! 

ND=Not delected 



5. QA/QC RESULTS 

This chapter will be submitted as an addendum. 

5.1 MATRIX SPIKE / MATRIX SPIKE DUPLICATES (MS/MSD) 

5.2 TRIP BLANKS (VOLATILES) 

Trip blank results for volatiles are presented in Appendix C. 

5.3 STANDARD ANALYTICAL REFERENCE MATERIAL (SARM) 

5-1 
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Appendix A 
Final Sampling Plan 



Appendix B 
Final Quality Assurance Project Plan 

(QAPP) 
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1. INTRODUCTION 

1.1 BACKGROUND 

Section 404 of the Federal Water Pollution Control Act of 1972, Public Law 92-500, as amended 
by the Clean Water Act of 1977, Public Law 95-217, requires the Environmental Protection 
Agency (EPA), in conjunction with the U.S. Army Corps of Engineers (USAGE), to promulgate 
guidelines for the discharge of dredged or fill material to ensure that the proposed discharge will 
not result in unacceptable adverse impacts to U.S. waters. The Draft Evaluation of Dredged 
Material Proposed for Discharge in Inland and Near Coastal Waters - Test Manual (EPA 1994), 
commonly referred to as the Inland Testing Manual (ITM), establishes procedures applicable to 
the potential contaminant-related environmental impacts associated with the discharge of dredged 
material in inland waters, near coastal waters, and surrounding environs. The technical guidance 
in the ITM is consistent with the Guidelines. Results obtained are used within the context of 
regulatory requirements to facilitate decision-making with regard to management of the dredged 
material. 

1.2 SCOPE OF THIS PROJECT 

The Baltimore District of the USAGE intends to define chemical concentrations in sediment 
proposed for dredging in FY96 and FY97 consistent with the Guidelines and technical guidance 
of the .ITM. Approach channels considered for maintenance and/or widening or realignment 
include the Craighill Entrance Channel, the Craighill Channel, the Craighill Angle, the Craighill 
Upper Range, the Cutoff Angle, the Brewerton Channel Eastern Extension, the Swan Point 
Channel, and the Tolchester Channel. Within Baltimore Harbor, the channels proposed for 
maintenance dredging include the Brewerton Channel, the Brewerton Angle, the Ft. McHenry 
Channel, the Curtis Bay Channel, the Northwest Branch East Channel, the Northwest Branch 
West Channel, and the Ferry Bar Channel. Reference sediments and waters will be collected from 
near Poplar Island, the Kent Island Deep Site, the proposed Deep Trough Placement Site, and the 
Pooles Island area. 

This Sampling Plan (SP) addresses sampling tasks necessary to obtain chemical constituent data 
for sediment in these channels. The purpose of this SP is to provide a blueprint for all field work 
by defining the sampling approach. Sampling locations, sampling procedures and associated 
QA/QC, analytical parameters for each sample type, and data presentation are addressed in this 
document. QA/QC guidelines and procedures are addressed more specifically in the Quality 
Assurance Project Plan (QAPP) for this project (EA 1995). 
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2. SAMPLE COLLECTION 

2.1 SAMPLING APPROACH 

The overall sampling strategy is intended to minimize potential cross-contamination and maximize 
data comparability. Data quality will be controlled and maintained by: 

appropriate sampling program design 

collection of representative samples 

use of appropriate sampling techniques 

adherence to chain-of-custody, preservation, and holding time requirements 

sample analysis and analytical quality control based on approved, standard methods ands 

procedures 

2.2 SAMPLING LOCATIONS 

Chemical concentration gradients are expected in the Chesapeake Bay sediments targeted for 
sample collection. In accordance with the Inland Testing Manual (ITM), sampling will begin with 
the stations anticipated to contain the lowest concentrations. 

Sixty-nine stations will be sampled: 47 stations outside of Baltimore Harbor and 22 stations inside 
Baltimore Harbor. Samples will be collecied first from the most southerly stations (Mid- 
Chesapeake Bay) and easterly stations.  Sampling will proceed sequentially to the north and west 
from reference stations: Poplar Island, Kent Island Deep Site, the proposed Deep Trough 
Placement Site, and the Pooles Island area with the final samples recovered in the Inner Harbor 
area of Baltimore City. Station locations for each sampling reach are illustrated in Figures 2-1 
through 2-13. Latitude/longitude of each station, and collection technique are presented in Tables 
2-1 and 2-2. Sampling locations will be determined in the field using a Magellan® GPS with 
differential. 

2.3 SAMPLING EQUIPMENT AND PROCEDURES 

2.3.1 Sediment/Elutriate Sediment 

Surface sediments will be collected at reference sites and channel reaches (58 stations) using a 
Kahlsico® stainless steel Van Veen sampler (40 liter capacity). One grab sample will be collected 
from each station. In order to avoid disturbance and associated loss of volatile chemicals, 
volatiles samples will be transferred directly from the grab sampler to sample containers. In 
addition, headspace will be eliminated from volatiles sample containers by filling the container to 
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the top. After volatiles samples have been removed, an approximate one gallon volume of 
sediment will be homogenized with a stainless steel spoon in a stainless steel mixing bowl. The 
homogenized sample will be transferred to appropriate sample containers using a stainless steel 
spoon. 

Gravity coring will take place at 11 stations within the two reaches where undisturbed sediments 
are to be dredged (Brewerton Eastern Extension and Tolchester). A Benthos® Model 2171, 8ft. 
Gravity Corer with polycarbonate core liners (2 Ve inch diameter) will be deployed to collect 
cores of consolidated material. Two core samples will be collected at each station in order to 
obtain the volume of sediment required for chemical and elutriate analyses.   For both cores, the 
unconsolidated surface layer will be measured and discarded (approximately the top 3-7 inches of 
sediment), and the remaining consolidated material from each core will be measured, combined, 
and homogenized in a stainless steel bowl. All samples will be transferred to holding containers 
using a stainless steel spoon. 

To avoid disturbance and associated loss of volatile chemicals, volatiles samples will be collected 
from the middle of the first gravity core and transferred directly to the volatiles sample containers 
before homogenizing. Headspace will be eliminated from volatiles sample containers by filling the 
container to the top. Sample container types, preservation techniques and holding times are 
presented in Table 2-3. A synopsis of analyses required at each station with the associated sample 
code is presented in Table 2-4. 

Sediment samples to be used by the analytical laboratory in the preparation of elutriate samples 
will consist of composites of multiple samples collected from one or two reaches, as indicated in 
Table 2-1. Instructions for elutriate compositta and sample IDs are presented in Table 2-5. These 
samples will be composited in the labora^ry in stainless steel bowls and approximately 3 L of the 
homogenized sediment will be removed and placed in the appropriate sample container using a 
stainless steel spoon. 

All sediment collection equipment will be decontaminated between samples, according to the 
procedures described in Section 2.4 of this plan. Sampling inside of Rock Point/North Point will 
be conducted under level D conditions. Gloves, coveralls and goggles will be required of anyone 
handling samples. 

2.3.2 Water/Elutriate Water 

Reference water samples will be collected from the placement sites: Poplar Island, Deep Trough, 
Kent Island, and Pooles Island (Table 2-2). These samples will be analyzed for chemical 
constituents and will be collected using dedicated (1.5 inch diameter) Teflon bailers. Because 
water depth exceeds 100ft at the the Deep Trough site, a 1 liter, teflon-coated General Oceanics® 
niskin bottle will be deployed to collect water using a hydraulic winch. The niskin bottle will be 
deployed approximately 6-8 times to obtain the required sample volume. All samples will be 
poured directly into holding containers with appropriate preservatives supplied by EA 
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Laboratories. To avoid loss of volatile chemicals, volatiles sample containers will be the first 
containers filled. 

Elutriate water samples will be collected from each reach using a peristaltic pump with 
polyethylene tubing. At each reach, four gallons of site water will be collected from 
approximately 5 ft. above the bottom. If water depth is less than 5 ft, a mid-depth sample will be 
collected. At each station the tubing will be flushed with the equivalent of 10 times the collection 
tubing volume prior to sample collection. Water samples will then be dispensed directly into 
appropriate sample containers. Sample container types, preservation techniques and holding times 
for water samples are presented in Table 2-6. A synopsis of analyses required at each station with 
the assocaited sample code number is presented in Table 2-7. 

2.4 EQUIPMENT DECONTAMINATION 

To minimize potential cross-contamination, all non-dedicated sediment sampling equipment 
(stainless steel Van Veen, mixing bowls, and spoons) will be rinsed with site water, scrubbed with 
a bristle brush, rinsed a second time with site water and then rinsed with deionized water between 
samples. For gravity coring, a dedicated polycarbonate liner will be used at each station, and the 
exterior of the corer will be scrubbed with a bristle brush and rinsed with site water to remove 
excess sediment. All dedicated sampling equipment will be protected from contamination with 
covering (e.g. plastic wrapped, boxed) until employed for sampling. 

2.5 FIELD QC SAMPLES 

2.5.1 Trip Blanks 

Trip blanks (also called transport blanks) will be analyzed to evaluate the effect of ambient site 
conditions and sample shipment on sample integrity and to ensure proper sample container 
preparation and handling techniques. For this program, trip blanks will be analyzed for volatile 
organi compounds only. Trip blanks are samples that originate as analyte-free water placed in 
volatile organic vials (preserved with HC1) in the laboratory and analyzed for volatile organic 
compounds. One trip blank will be analyzed per group of samples per day. All volatile samples 
collected on each sampling day will be stored in the same cooler as the trip blank. 

2.5.2 Field Duplicates 

Field duplicates are samples collected simultaneously from the same sampling location, which are 
used as measures of matrix homogeneity and sampling precision. Duplicate samples will be 
collected as individual, co-located samples. They will be homogenized separately, or placed 
directly into sample containers in the case of volatiles samples. Two field duplicate samples will 
be collected for each matrix (sediment and water). Stations where field duplicates will be 
collected are listed in Table 2-4 (sediment) and Table 2-7 (water). 
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2.5.3 Field Blind Split Samples 

A split sample is a single, field-collected, homogenized sample that is divided into two portions in 
the field, with each portion being carried through the analytical process as a separate sample. 
Two split samples will be provided for analysis, each from a different sampling location. 

At each of five locations, EA will collect a second set of samples. The second sample will be 
divided into two V2 gallon portions and placed into separate containers. Two of the five sets of 
samples will be blind selected, and relabeled to obscure their identity. One sample from each blind 
selected set will be shipped to EA Laboratories, the second to an outside laboratory. These 
results will be tracked as separate samples and provided to the Corps. Stations where sediment 
split samples will be collected are listed in Table 2-4. 

2.5.4 Matrix Spike/Matrix Spike Duplicate 

A matrix spike (MS) is a field sample to which a known amount of analyte is added before sample 
preparation and analysis to evaluate the potential effects of matrix interference. Analyte 
concentrations in the spiked and unspiked sample are used to calculate percent recovery as a 
measure of the extent of matrix interference. Five percent of the samples collected within each 
matrix (sediment and water) will be designated for MS analysis (U.S. EPA 1995). 

For organic methods, the MS is duplicated, providing a matrix spike duplicate (MSD). For 
inorganic analytes, a method duplicate is analyzed in addition to the MS. Five percent of the 
samples collected for each matrix (sediment and water) will be designated for MSD or duplicate 
analysis (U.S. EPA 1995). For this sampling program, EA Laboratories will analyze four 
MS/MSD sediment samples and one MS/MSD water sample. Samples designated for MS/MSD 
analysis (organic analyses) or MS and duplicate analysis (inorganic analyses) will be collected in 
duplicate. Sampling locations where MS/MSD samples will be collected are indicated toTable 2-4 
(sediment) and Table 2-7 (water). 

2.5.5 Standard Reference Material (SRM) 

One sample obtained by EA Laboratories from the National Bureau of Standards (NBS) will be 
analyzed for the full suite of sediment analyses. 

2.6 SAMPLE CONTAINERS, PRESERVATION AND HANDLING 

Containers, quantities required for analysis, preservation techniques, and holding times for 
sediment and water samples are presented in Tables 2-3 and 2-6, respectively. Sediment and 
water samples will be stored in coolers at 40C while awaiting delivery to the appropriate 
analytical laboratory. Samples will be delivered by sample collection personnel directly to EA 
Laboratories' facility in Hunt Valley, MD. Samples will be delivered to EA Laboratories on the 
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day of collection. Samples requiring shipment to subcontractor laboratories will be shipped by 
EA Laboratories via overnight express. 

2.7 CHAIN-OF-CUSTODY 

2.7.1 Sample Labeling 

The following information, at a minimum, is required on each sample label: 

Client Collection date 
Project number Collection time 
Sample location Sampler's initials 
Sample identification number Preservative(s) 

After the label has been completed in the field using indelible ink and has been affixed to the 
sample container, the label is covered with clear tape to provide protection from moisture. 
Pre-printed pressure-sensitive labels will be supplied by EA Laboratories. 

2.7.2 Custody Seals 

To ensure that samples have not been disturbed during shipment, any shipping containers that 
leave the immediate possession of the sample collection personnel (i.e., samples to be shipped by 
courier to subcontractors) will be taped with a custody seal. The seal will include the signature of 
the person shipping the container and will be placed on the lid of the shipping container after the 
container has been secured closed with strapping tape. Clear adhesive tape will be placed over 
the cooler custody seals to ensure that seals are not accidently broken during shipment. 

2.7.3 Field Logbook 

All information pertinent to the field activities will be recorded in a bound logbook. Entries in the 
field logbook will include date and time of sample collection, tidal cycle, weather conditions, field 
observations, sampling station, sample identification number, sampling location (including latitude 
and longitude), sampling depth, and sample collection method. 

2.7.4 Chain-of-Custody Record 

A chain-of-custody record will accompany each shipment of samples to the laboratory for 
analysis. Chain-of-custody documentation will include the following: sample ID number, data 
and time of collection, number of containers, analyses requested, and sampler's name and 
signature. Chain-of-custody forms submitted with sediment and water samples are depicted in 
Figures 2-14 and 2-15, respectively. 
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Figure 2-1.     Sampling stations in the Poplar Island reach. 
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Figure 2-2.     Sampling stations in the Deep Trough reach. 
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Figure 2-3.     Sampling stations in the Kent Island reach. 
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Figure 2-4.     Sampling stations near Pooles Island. 
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Figure 2-5.     Sampling stations in the Swan Point reach. 
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Figure 2-6.     Sampling stations in the Craighili Entrance and Craighill reaches. 
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Figure 2-7.     Sampling stations in the Craighill Angle and Craighill Upper Range reaches 
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Figure 2-8.     Van Veen sampling stations in the Cutoff Angle and Brewerton Eastern Extension reaches. 
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Figure 2-9.     Gravity core sampling stations in the Brewerton Eastern Extension. 
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Figure 2-10.   Van Veen sampling stations in the Tolchester reach. 
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Figure 2-12.   Sampling stations in the Brewerton and Brewerton Angle reaches. 
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Figure 2-13.   Sampling stations in the Curtis Bay, Ft. McHenry, Ferry Bar, Northwest 
Branch East and Northwest Branch West reaches. 
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Figure 2-15. Sample chain-of-custody record for reference water and elutriates. 
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TABLE 2-1  SEDIMENT SAMPLING LOCATIONS 

Sampling Reach Station Latitude Longitude 
Sampling 
Method 

No. 
Sediment 
Samples 

No. Elutriate 
Sediments 

Poplar Island PI1 38° 44' 03" N 76° 22' 16" W Van Veen 1 TBT 2 (composite) 
5:1x2 
400 ml each PI 2 38° 44' 59" N 76° 23' 29" W Van Veen 

PI 3 38° 46'14" N 76° 23'07" W Van Veen 

PI 4 38° 46' 39" N 76° 21'54" W Van Veen 

PIS 38° 45'43" N 76° 21'40" W Van Veen 1 TBT 

Deep Trough DTI 38° 54' 48" N 76° 23' 14" W Van Veen 1 (composite) 
3:1 
666 ml each DT2 38° 55'00" N 76° 23'18" W Van Veen 1   TBT 

DT3 38° 55'12" N 76° 23' 18" W Van Veen 

Kent Island Deep KM 38° 59' 42" N 76° 20' 48" W Van Veen 1 (composite) 
3:1 
666 ml each KI2 39° 00'51" N 76° 20' 25" W Van Veen 1   TBT 

KI3 39° 01'31" N 76° 19'54"W Van Veen 

Swan Point SWP1 39° 05' 10" N 76° 18'28"W Van Veen 1 (composite) 
3:1 
333 ml each SWP2 39° 05'48" N 76° 18,05"W Van Veen 1   TBT 

SWP3 39° 06' 32" N 76° 18' 11" W Van Veen 

Craighill Entrance CRE1 39° 02' 34" N 76° 23'03" W Van Veen 1 (composite) 
6:1 
333 ml each 

t 

CRE2 39° 03'18" N 76° 23' 20" W Van Veen 1   TBT 

CRE3 39° 03' 60" N 76° 23' 36" W Van Veen 

Craighill CR1 39° 04'48" N 76° 23'41" W Van Veen 

CR2 39° 05'44" N 76° 23'41" W Van Veen 1   TBT 

CR3 39° 06' 34" N 76° 23'41" W Van Veen 

Craighill Angle CRA1 39° 07' 23" N 76° 23' 47" W Van Veen 1 (composite) 
2:1 
1000 ml each CRA2 39° 08'04" N 76° 24' 08" W Van Veen 

Note: TBT (Tributyl Tin) analysis performed only on samples outside of Baltiomore Harbor. 
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Table 2-1 (continued) 

Sampling Reach Station Latitude Longitude 
Sampling 
Method 

No. Sediment 
Samples No. Elutriate 

Sediments 

Craighill Upper Range CRU 1 39° 08'42" N 76° 24' 36" W Van Veen 1 (composite) 
6:1 
333 ml each CRU2 39° 09'23" N 76° 25'03" W Van Veen 1   TBT 

CRU 3 39° 10,06"N 76° 25' 36" W Van Veen 

Cutoff Angle CUT1 39° 10'25"N 76° 25' 52" W Van Veen 
1 

CUT 2 39° lO'Se-N 76° 26'07" W Van Veen 1   TBT 

CUT 3 39° Iff 45*U 76° 26'28" W Van Veen 

Tolchester 
(Van Veen) 

TLC1 39° 09' 39" N 76° 18'24"W Van Veen 1 (composite) 
3:1 
666 ml each TLC2 39° 10'44"N 76° 17'12"W Van Veen 1   TBT 

TLC3 39° ll'Sl-N 76° 15'28"W Van Veen 

Tolchester 
(Gravity Core) 

TLV1 39° 11'32"N 76° 16'24"W Gravity Core 1 (composite) 
5:1 
400 ml each TLV3 39° 11'45"N 76° 16'07"W Gravity Core 

TLV5 39° ir57"N 76° 15'50"W Gravity Core 1   TBT 4 
TLV7 39° 12'12"N 76° 15'34"W Gravity Core 

TLV9 39° 12'26"N 76° 15'16"W Gravity Core 

Brcwcrton, Eastern Ext. 
(Van Veen) 

0 

BE1 39° 08'51" N 76° 20' 03" W Van Veen 1 (composite) 
4:1 
500 ml each BE 2 39° 09'23" N 76° 21'48" W Van Veen 1   TBT 

BE 3 39° 09' 54" N 76° 23'29" W Van Veen 

BE 4 39° 10'25"N 76° 25'12" W Van Veen 

Brewerton, Eastern Ext. 
(Gravity Core) 

BEV1 39° 08' 56" N 76° 19,46"W Gravity Core 1 (composite) 
6:1 
333 ml each BEV2 39° 09'21" N 76° 21' 10" W Gravity Core 

BEV3 39° 09'44" N 76° 22' 24" W Gravity Core 1   TBT 

BEV4 39° 10,03"N 76° 23'23" W Gravity Core 

BEV5 39° 10'18"N 76° 24'15" W Gravity Core 

BEV6 39° 10'41"N 76° 25" 38" W Gravity Core 
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Table 2-1 (continued) 

Sampling Reach Station Latitude Longitude 
Sampling 
Method 

No. Sediment 
Samples No. Elutriate 

Sediments 

Brcwerton BR1 39° ir02"N 76° 27' 23" W Van Veen 1 (composite) 
6:1 
333 ml each BR2 39° iri8"N 76° 28' 12" W Van Veen 

BR3 39° ir34"N 76° 29'07" W Van Veen 1   TBT 

BR4 39° ll'SI-N 76° 30'01"W Van Veen 

Brewerton Angle BRA1 39° 12'03"N 76° 30'31" W Van Veen 

BRA 2 39° 12'15"N 76° 30' 53" W Van Veen 

Curtis Bay CB1 39° 13'18"N 76° 32' 18" W Van Veen 1 (composite) 
4:1 
500 ml each CB2 39° 13' 19" N 76° 32'55" W Van Veen 

CB3 39° 13'17"N 76° 33'38" W Van Veen 

CB4 39° 13' 18" N 76° 34'18" W Van Veen 

Ft. McHenry FMH1 39° 12'46"N 76° 31'28" W Van Veen 1 (composite) 
4:1 
500 ml each FMH2 39° IS'SS'N 76° 32'19" W Van Veen 

FMH3 39° 14'17"N 76° 33'01" W Van Veen 

FMH4 39° IS'OT'N 76° 33'52" W Van Veen 

Ferry Bar FBI 39° 15' 17" N 76° 34' 49" W Van Veen 1 (composite) 
3:1 
666 ml each FB2 39° 15'20"N 76° 35'06" W Van Veen 

FB3 39° 15'20"N 76° 35' 28" W Van Veen 

Northwest Branch East NBE1 39° i5'57''N 76° 34' 30" W Van Veen 1 (composite) 
5:1 
400 ml each NBE2 39° \&2VN 76° 34'31" W Van Veen 

Northwest Branch West NBW1 39° 16' 19" N 76° 34'51" W Van Veen 

NBW2 39° le^'N 76° 35'17" W Van Veen 

NBW3 39° \6'3%"N 76° 35' 55" W Van Veen 

Total No. Samples 69 13 

Field Duplicates 
Blind Splits 
SRM 

2 TBT 
2 TBT 
1  TBT 

Total No. Samples 
to be analyzed 

74 13 
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TABLE 2-2 WATER SAMPLING LOCATIONS 

Sampling Reach Station Latitude Longitude 
Sampling 
Method 

No. Water 
Samples 

Poplar Island PI1 38° 44'03" N 76° 22'16" W Teflon bailer 

PIS 38° 45'43" N 76°31'40"W Teflon bailer 

Deep Trough DTI 38° 54'48" N 76° 23' 14" W Niskin 

Kent Island Deep KI3 39o0r3r,N 76° 23' 18" W Teflon bailer 

Pooles Island POL1 39° 16'09"N 76° 13'34"W Teflon bailer 

Total No. Samples 5 

Field Duplicates 2 

Total No. Samples 
to be analyzed 

7 

(a) 12 liters of water will be required for laboratory' preparation of each elutriate sample; actual numbers of 
' samples to be collected from each placement site will be determined by the number of dredge sites from which 

sediment is proposed for disposal at each placement site. 
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TABLE 2-3 REQUIRED CONTAINERS, PRESERVATION TECHNIQUE, AND 
HOLDING TIMES0" FOR SEDIMENT SAMPLES 

Parameter Mass 
Required 

(g)"" 

Container^' Preservative Holding Time 

Inorganics 

Mercury 5 P <20C 30 days 

Other Metals 5 P <20C 6 months 

Cyanide 50 P.G 4C 14 days 

Sulfide 10 P,G 4C 7 days 

Biochemical Oxygen Demand 10 G 4C 48 hours 

Chemical Oxygen Demand 50 P.G S20C 28 days 

Nitrogen (Ammonia, Total 
Kjeldahl, Nitrate + Nitrite) 

Phosphorus 

150 P.G 4C 28 days 

Physical Parameters 

Total Moisture, Atterburg Limits, 
Grain Size 

1000 P.G <20C 6 months 

Organics 

Tributyltin 50 Solvent 
rinsed glass 

jar with 
Teflon-lined 

lid 

<20C 6 months 

Total Organic Carbon 5 Heat treated 
glass vial 

with Teflon- 
lined lid 

4C 14 days 

Pesticides 

PCB Congeners 

Semivolatile Organics 

400 Solvent 
rinsed glass 

jar with 
Teflon-lined 

lid 

<20C 10 days until 
extraction 

40 days after 
extraction 

Volatile Organics 50 Heat treated 
glass vial 

with Teflon- 
lined lid 

<20C 10 days 

(a) From time of sample collection per USACE/EPA.  1991. Evaluation of Dredged Material Proposed for Ocean 
Disposal. 

(b) 3 liters of sediment will be collected for laboratory preparation of each elutriate sample. 
(c) P = plastic; G = glass. National Oceanographic and Atmospheric Administration. July, 1993. Sampling and 

Analytical Methods of the National Status and Trends Program. National Benthic Surveillance and Mussel 
Watch Projects.  1984-1992. NOSORCA71. NOAA, Silver Spring, Maryland. 
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TABLE 2-4. CHEMICAL ANALYSES FOR CHESAPEAKE BAY AND BALTIMORE HARBOR SEDIMENT SAMPLES 

to 
I 
to 
oo 

SAMPUNO LOCATION 

Poplar Itland 

PI I 

PIJ 

PIS 

tVep Trouttl 

DTI 

DT2 

OTI 

Ktnl Island Ilttp 

KM 

KI; 

KI.1 

Pwrfes Idand 

PI 11.1 

POI.I Mjtni .vfiikc/Mjtfix spike Jup. 

Swan Pirfnl 

SWPI 

SWP2 

SWPI 

rralchltl Kntranre 

(RE I 

CRPJ 

TRFJ 

Cralctiill 

(Rl 

<'R2 

CRl Ph-M Duplitalc 

<R.l 

Craljhlll Antk 

CRAI 

TRAJ 

C'ralchlll Upper RanKt 

(RUI 

( 1(112 

rRU2 M*tri\ spiie/Mjlri\ spike Jup 

CRU.l 

PIISEO 

PI2.SF.0 

PllStO 

PI4SEI> 

Pl.VShO 

OTISF.D 

DT2SED 

OT.ISEU 

KIISKO 

KI2SI:iJ 

KIISF.0 

POLISEO 

POI.ISFOM.VMSU 

SWPI.SED 

SWP2SC0 

SWP.1SE0 

CREISFO 

(•RE2SEI) 

CRE.ISEO 

< RISKD 

rR2SE0 

(•R2SF.0FD 

CRISED 

(RAISED 

(•RA2SED 

CRUISED 

CRU2SE0 

CR02SEDM.,i/MSD 

CRUISED 

f- PCB PPLMtuU Tulal T.*il 

Oft(«l      PAIIMhl      Ciintcnenlbl     TBT(b)    & Al. Fe. MiKb)        SuindeHi)     Ptna. (h) 

X(e) 

X(e) 

Xlel 

X(c) 

X(c) 

X(c) 

Xlcl 

X(cl 

X(r) 

Xlc) 

X(c) 

X(c) 

Xlc) 

Xlc) 

Xlc) 

X(e) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

AOobai, Mosl. Elulmlc 

TXN(h)       N03(h)       AmmiiniMh)      TOCIh)      BODIb)     COD(li|    Cyanidrtb) Cain ii/«b) Preptd) 

SWPEI. 

SWPEL 

SWPEI. 

CRE/CREI. 

CRE«'REI. 

CRWREl. 

CRErt.REI. 

CRE/CREL 

CRAEL 

CRAEL 

CRUAUTEL 

CRU/CUTEL 

CRU/CUTEI. 

CRU/CUTEL 



TABLE 2-4. CHEMICAL ANALYSES FOR CHESAPEAKE BAY AND BALTIMORE HARBOR SEDIMENT SAMPLES 

.SAMPLING LCXATION 

to 
I 

CulnfT Angle 

ClITI ClITI SED 

("1172 iimsno 

CUT.I CUT.LSED 

Tolriinlir 

Tl.(l Tl.CIStD 

TLC'2 TIX-l.SED 

il.<'2l:it:IJI)uplk-4U' TLCJSEUFU 

•no TLCWEII 

ll.VI Tl.VISHI) 

n.vj T1.V2SKD 

n.v* Tl.VlSED 

11 .v.» M JII i»^plkl'/^Ull 11 spike o up            TI.VISCUMVMSU 

11.vj TI.V4SI:I> 

IIA^ nvviED 

Rrrwrrlnn. f^istcrn K»t. 

HI:I BKISEU 

BH2 BI:.'SI:D 

BI:.I m;isEi) 

m:4 BIASED 

m.\'[ BKVISKI) 

BH.V2 BI-:V2SE1J 

BIIV.I BEV.1SKO 

BI:V4 BKV4SF.D 

BKVS UEV5SED 

BtV(. BEV(.SEI) 

Brrwerlon 

BKI BRISEU 

BR1 Blind >rlil BRISEOBS 

BR: BR2sru 

BR2 Blind -pin BR!SEDBS 

BR1 BR.1SED 

BR1 Blind Nplil BRASEDBS 

BR4 BR4SED 

BR4 Blind splil BR4SEDBS 

BRAI BRAISED 

BRA!   Blind splil BRAISEDBS 

PPL                                  PCB PPL Meet 

Otfla)      PAIlMhl ronfcnctMM TBT(h)    * Al. Fc. MrKM 

X               X                  Xlc) X 

XX                  Xlc) X X 

X               X                  Xlc) X 

Toul Tiiul 

SullidelM     Phtu (l>) 

N0J* AHBtelMoitl. Elumw 

TKNIh)       NO.l(h)       Ammnnulhl      TOCIb)      BODlb)     CODll.)     CyMidrtb) Cmn «/rlh) Prcp<dl 

X X 

Id It) 

X X 

it) It) 

X X 

It) (t) 

X X 

X X 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlcl 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlc) 

Xlcl 

Xlc) 

X<c> 

Xlc) 

X 

X 

X 

It) 

X 

(t) 

X 

It) 

X 

It) 

X 

It) 

(O 

X 

It) 

X 

It) 

X 

X 

X X 

X X 

X X 

X X 

X X 

(t) It) 

X X 

It) It) 

X X 

(t) It) 

X X 

It) (t) 

X 

(t) 

X 

It) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(t) 

X 

It) 

X 

It) 

X 

It) 

X 

X 

X 

It) It) 

X 

It) 

X 

It) 

X 

It) 

CRUAUTEI. 

CRtl/CtnEI. 

CRiwirrEL 

TUT;I. 

TU'EI. 

TUKI. 

Ill El. 

Tl.VIX 

TLVEI 

TLVEI. 

Tl.VI-l. 

TLVEI. 

TLVEI. 

BEEI. 

BILL 

BEEL 

BILL 

mvii 

BEVEL 

BEVEL 

BEVEL 

BEVEL 

BEVEL 



TABLE 2-4. CHEMICAL ANALYSES FOR CHESAPEAKE BAY AND BALTIMORE HARBOR SEDIMENT SAMPLES 

SAMFUNC l.(X'A'ri()N SAMPLI ID PPL 

Orf( 

RKA2 BRA2Si;D X 

TiirtU Hay 

CBI CBI.SEO X 

l'B2 l,B2SED X 

C Bl C-B.ISKD X 

(BJ <'B4SEU X 

Fl. Mclltnr) 

l:MIII rMiii.si-:u X 

IMII.' i:MH2.si':n X 

IMIII rMIIKHI) X 

IMII4 I MII4S1:.U X 

h'rrry Bar 

l-BI FHI.SFU X 

IBI MJUII vpiki-ZM^lrii p.l ilup FBISr.DMS/MSD X 

IB: FBJSEU X 

l-BJ FBISEI) X 

Ndrlhwnl Branrfi Ewl 

NBtl NBEISED X 

to NBE: NBn2sro X 

Ui Norlhwnl Bnnrli WMI 

o NBWI 

NBW2 

NBW.l 

NBwist:o 

NBW2.SIil> 

NBW.VSED 

X 

X 

X 

PCB PPLMcuk Tuul Tiul 

OtfU)      PAIIM)>)      Cxncciu-nlh)     TBT(M    & Al. Fe. Mn(h)        Suinjcth)     Ptius. (b) 

X X 

X X 

X X 

X X 

TKNIM 

X 

N02A 

NOJ(h) 

Atkftx^ Moat. Eluuiuu.' 

Ammi)nia(b)      TOC(h)      BOD<t>)     COCXh)    CyaniJcfb) Grim u/£(h) PirpfJ) 

X X X X X X BR/BRAtL 

CBEI. 

C'BEI. 

(BEL 

(BEL 

FMIII.I. 

KMIII.I. 

EMI (EL 

EMMEL 

EBEL 

EBEL 

EBEL 

IBEL 

NBE/NBWEL 

NBE/NBWEL 

NBE/NBWEL 

NBE/NBWEL 

NBE/NBWEL 

U) Sample aliquot* will t* placed in 2 («l ml) fla-vi VOC euntaincn (Im vnUjIct) uul I (I (al)cleat wtdc-mtiuth glaMcunLiiners {pcst/|x.hs. scmivnlalilci) 

(h) Sample alii|utils will he plated in 2 (1/2 (al) clear wiiicmimtlt (lass ctmuinerv 

(c) Two WinJ %plii% (til -S) will he Klccletl randiimly in the fielil and suhtntlled bi an iKitsidc lab: the tithcr half ol each <p!il will fit to EA liir Wind splil analyMS. 

(d) Samples wdl he placed in I (al clear wide-mimth (lass cimuinen. Sample! with the lame etutnate desi|nalii«i (e.(.. CRE/CR) will he ciimp.nilcd by the lab lit pritvidc itnc wdiment sample lit be used in elutriate prep 

(el Samples will he aiuly/cd il the lutal PCB cttncentralittn is > 11 .ft micnt(Tams /kilit|nm. 



TABLE 2-5        SAMPLES TO BE USED FOR PREPARATION OF ELUTRIATE SAMPLES FOR 
CHESAPEAKE BAY/BALTIMORE HARBOR SEDIMENT QUALITY ANALYSES 

Sampling Reach Station Sediment 
Samples 

Sediment 
Aliquot to be 

Used for 
Elutriate 

Elutriate 
Water 

Samples 

Water Vol. 
to be Used 

for 
Elutriate 

Sample ED for 
Resulting 

Composited 
Elutriate 
Sample 

Swan Point SWP 1 SWP1SED 666 ml SWPEW 
(1 composite) 

8 liters SWPEL 

SWP2 SWP2SED 666 ml 

SWP 3 SWP3SED 666 ml 

Craighill Entrance CRE 1 CRE1SED 333 ml CRE/CREW 
(1 composite) 

8 liters CRE/CREL 

CRE2 CRE2SED 333 ml 

CRE 3 CRE3SED 333 m] 

Craighill CR 1 CR1SED 333 ml 

CR2 CR2SED 333 ml 

CR3 CR3SED 333 ml 

Craighill Angle CRA 1 CRA1SED 1000 ml CRAEW 
(1 composite) 

8 liters CRAEL 

CRA2 CRA2SED 1000 ml 

Craighill Upper Range CRU 1 CRUISED 333 ml CRU/CUTEW 
(1 composite) 

8 liters CRU/CUTEL 

CRU2 CRU2SED 333 ml 

CRU 3 CRU3SED 333 ml 

Cutoff Angle CUT 1 CUT1SED 333 ml 

CUT 2 CUT2SED 333 m] 

CUT 3 CUT3SED 333 ml 

Tolchester TLC 1 TLC1SED 666 ml TLCEW 
(1 composite) 

8 liters TLCEL 

TLC2 TLC2SED 666 ml 

TLC 3 TLC3SED 666 ml 

TLV 1 TLV1SED 400 ml TLVEW 
(1 composite) 

8 liters TLVEL 

TLV2 TLV2SED 400 ml 

TLV 3 TLV3SED 400 ml 

TLV 4 TLV4SED 400 ml 

TLV 5 TLV5SED 400 ml 
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TABLE 2-5 (Continued) 

Sampling Reach Station Sediment 
Samples 

Sediment 
Aliquot to be 

Used for 
Elutriate 

Elutriate 
Water 

Samples 

Water Vol. 
to be Used 

for 
Elutriate 

Sample ID fo• 
Resulting 

Composited 
Elutriate 
Sample 

Brewenon, Eastern Ext. BE 1 BE1SED 500 ml BEEW 
(1 composite) 

8 liters BEEL 

BE 2 BE2SED 500 ml 

BE 3 BE3SED 500 ml 

BE 4 BE4SED 500 ml 

BEV 1 BEV1SED 333 ml BEVEW 
(1 composite) 

8 liters BEVEL 

BEV2 BEV2SED 333 ml 

BEV 3 BEV3SED 333 ml 

BEV 4 BEV4SED 333 ml 

BEV 5 BEV5SED 333 ml 

BEV 6 BEV6SED 333 ml 

Brewerton BR 1 BR1SED 333 ml BR/BRAEW 
(1 composite) 

8 liters BR/BRAEL 

BR2 BR2SED 333 ml 

BR3 BR3SED 333 ml 

BR4 BR4SED 333 ml ( 

Brewerton Angle BRA1 BRAISED 333 ml 
* 

BRA 2 BRA2SED 333 ml 

Curtis Bay CB 1 CB1SED 500 ml CBEW 
(1 composite) 

8 liters CBEL 

CB2 CB2SED 500 ml 

CB3 CB3SED 500 ml 

CB4 CB4SED 500 ml 

Ft. McHenry FMH 1 FMH1SED 500 ml FMHEW 
(1 composite) 

8 liters FMHEL 

FMH2 FMH2SED 500 ml 

FMH 3 FMH3SED 500 ml 

FMH 4 FMH4SED 500 ml 
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TABLE 2-5 (Continued) 

Sampling Reach Station Sediment 
Samples 

Sediment 
Aliquot to be 

Used for 
Elutriate 

Elutriate 
Water 

Samples 

Water Vol. 
to be Used 

for 
Elutriate 

Sample ID for 
Resulting 

Composited 
Elutriate 
Sample 

Ferry Bar FB 1 FB1SED 666 ml FBEW 
(1 composite) 

8 liters FBEL 

FB2 FB2SED 666 ml 

FB3 FB3SED 666 ml 

Northwest Branch East NBE1 NBE1SED 400 ml NBE/NBWEW 
(1 composite) 

8 liters NBE/NBWEL 

NBE2 NBE2SED 400 ml 

Northwest Branch West NBW 1 NBW1SED 400 m] 

NBW2 NBW2SED 400 ml 

NBW 3 NBW3SED 400 ml 

Total No. Samples 57 13 13 

•^ ' 
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TABLE 2-6 REQUIRED CONTAINERS, PRESERVATION TECHNIQUE, AND HOLDING TIMES ,", 

FOR SITE WATER AND ELUTRIATE WATER SAMPLES 

Parameter Volume 
Required 

(mL)"" 

Container10 Preservative Holding Time 

Inorganics 

Mercury 100 P pH <2 with HNO, 

Cool, 4 C 

14 days 

Other Metals 100 P pH <2 with HNO, 

Cool, 4 C 

6 months 

Cyanide 500 P,G NaOHtopH>12 

Ascorbic Acid 

Cool, 4 C 

14 days 

24 hours in 
presence of S2' 

Sulfide 500 P.G NaOH to pH >9 

Zinc Acetate 

Cool, 4 C 

7 days 

Biochemical Oxygen Demand 1000 P.G Cool, 4 C 48 hours 

Chemical Oxygen Demand 50 P.G H^SO, to pH <2 28 days 

Nitrogen (Ammonia, Total 
Kjeldahl, Nitrate + Nitrite) 

Total Phosphorus 

1050 P,G H2S04 to pH <2 

Cool, 4 C 

28 days 

Organics 

Tributyltin 2000 G Cool, 4 C 6 months 

Total Organic Carbon 50 P.G H2S04 or HC1 to pH 
<2 

Cool, 4 C 

28 days 

Pesticides 

PCB Congeners 

Semivolatile Organics 

2000 G, teilon- 
lined cap 

Cool, 4 C 7 days until 
extraction 

40 days after 
extraction 

Volatile Organics 80 G, teflon- 
lined septum 

Cool, 4 C 14 days 

(a) From time of sample collection per USACE/EPA.  1991. Evaluation of Dredged Material Proposed for Ocean 
Disposal. 

(b) 12 liters (3 gal) of water will be collected for preparation of each elutriate sample. 
(c) P = plastic; G = glass. National Oceanograpnic and Atmospheric Administration. July, 1993. Sampling and 

Analytical Methods of the National Status and Trends Program. National Benthic Surveillance ana Mussel 
Watch Projects.  1984-1992. NOSORCA71. NOAA, Silver Spring, Maryland. 
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TABLE 2-7. CHEMICAL ANALYSES FOR CHESAPEAKE BAY AND BALTIMORE HARBOR REFERENCE WATER AND ELUTRIATE WATER SAMPLES 

SAMPLING LOCATION 

WATER CHEMISTRY 
Poplar libnd 

Pll Pll WAT X 

Pll Field DupUcle PIIWATFD X 

Pll Matrix spike PIIWATMS X 

PI 1 Matrix spike duplicate PIIWATMSD X 

PIS PI5WAT X 

•topTrooth 

DTI DTI WAT X 

Km liland D~p 

KB K13WAT X 

Kl] Field Duphote K13WATFD X 

Paalts lilud 

POLI POL1WAT X 

TRIP BLANKS 
D.yl TBMMDDYY 

Day 2 TBMMDDYY 

DayJ TBMMDDVY 

Day i TBMMDDYY 

DayS TBMMDDYY 

Day 6 TBMMDDYY 

Day 7 TBMMDDYY 

Day! TBMMDDYY 

Day9 TBMMDDYY 

Day 10 •reMMDDYY 

ELUTRIATES 
Swui Point SWPEL X 

CnighiO Entnnce/Cnigtull CRE/CREL X 

CiaighiU Angle CRAEL X 

CtaighiO Upper Ranje/Cutoff Angle CRU/CWEL X 

Toldiesto (Van Veen) TtCEL X 

Tokheata (Cote) TtVEL X 

Btewerton, Eastern Exl (Van Veen) BEEL X 

Biewetton Eastern Exl (Core) BEVEL X 

Biewenon/Breweiton Angle BR/BRAEL X 

Curtis Bay CBEL X 

Ft McHouy FMHEL X 

FenyBar FBEL X 

Noflhwest Branch EasVNW Bnnch Weat NBE/NBWEL X 

PPL Metals 

PPLOrgfa)     PPLVOAs(b)    4 Al. Fe. Mn(c) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Total Total 

Sulfide(d)     Phosphonu(e) 

N02 4 

N03(e) Amn.onu(e)      TOC(e)      BODffl      COD(e)      Cyanidetg) 

X X X X X X X X X X 
X X X X X X X X X X 
X X X X X X X X X X 
X X X X X X X X X X 

X X X X X X X X X 

(a) Samples urill be placed in 7 (40 ml) glass VOC containers (for 

(b) Semplea win be placed in i (40 ml) glass containers. 

(c) Samples win be placed in a 'C bottle preserved with HN03. 

(d) Samples win be plaoed in an T bottle preserved with anc acetate 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

volatiks) and 4 (1 liter) dear glass contsiners (pest/pebs, scmivclatiles). 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(e) Samples win be placed in a 500 ml 'B" bottle preserved wuh H2S04 

(I) Samples win be placed m a 500 ml W bottle (no preservative) 

(g) Samples win be placed in a -O- bottle preserved with NAOH 

(h) Sample IDs and volumes used m elutriate preparation are bsted m Table 1-5 



3. SAMPLE ANALYSIS 

Table 3-1 includes the analytical parameters and methods for both sediment and water samples to 
be collected for this project. 
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TABLE 3-1 ANALYTICAL PARAMETERS AND ANALYTICAL METHODS FOR 
SEDIMENTS AND WATER 

Analytes Analytical Method Matrix Quantity 

PPL organics (voiatiles, semivolatiles, 

pesticides/PCBs) by GC and GCMS 

SW 8240/SW 8270/SW 

8080/SW8310(l) 

Sediment 74 

SW 8240/SW 8270/SW 8080 (1) Water/Elutriate 20 

Organotins SW 846(1) Sediment 19 

PPL metals and aluminum, iron, and 
manganese 

SW6010/SW 7000(1) Sediment 

Water/Elutriate 

74 

20 

Cyanide SW 9012(1) Sediment 
Water/Elutriate 

74 
20 

Total sulfide SW 9030(1) Sediment 

Water/Elutriate 

74 

20 

Total phosphorus EPA 365.3 (modified) (2) Sediment 
Water/Elutriate 

74 
20 

Total Kjeldahl nitrogen (TKN) EPA 351.2 (modified) (2) Sediment 
Water/Elutriate 

74 

20 

Nitrate plus nitrite EPA 353.2 (modified) (2) Sediment 
Water/Elutriate 

74 
20 

Ammonia nitrogen EPA 350.1 (modified) (2) Sediment 
Water/Elutriate 

74 
20 

Total organic carbon (TOC) SW 9060(1) Sediment 
Water/Elutriate 

74 

20 

Biochemical oxygen demand (BOD) EPA 405.1 (modified) (2) Sediment 
Water/Elutriate 

74 

20 

Chemical oxygen demand (COD) EPA 410.4 (modified) (2) Sediment 
Water/Elutriate 

74 

20 

Atterberg limits, grain size distribution, 

percent moisture 

ASTM 04318,0422,04959(3) Sediment 74 

(1) U.S. EPA. August 1993. Test Methods for Evaluating Solid Waste. Physical/Chemical Methods. EPA SW-846, 

3rd edition. U.S. EPA, Washington, D.C. 
(2) U.S. EPA.  1979. Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-020. U.S. EPA, 

Cincinnati, OH. 
(3) American Society for Testing and Materials. 1994. Annual Book of ASTM Standards. Volume 4.08. ASTM, 

Philadelphia, PA. 
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4. DATA PRESENTATION 

Analytical results will be incorporated into a data report. Chemical data will be presented on 
analytical report forms. Associated QA/QC results will be reported along with the analytical data. 
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5. STATISTICAL ANALYSIS 

All statistical analyses for the chemical data provided by EA will be performed by USAGE. 
Analytical data will be provided by EA in an electronic copy to facilitate statistical analysis. 
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6. REPORT PRODUCTION 

Analytical results will be incorporated into a data report. This report will include a description of 
sample collection, analytical methods used, and locations of sampling stations, as well as tabulated 
results for all sediment analyses and associated QA/QC results. An electronic copy of all reports 
will be provided in Word Perfect 6.0 format. In addition, analytical data will be provided 
electronically in a Lotus .WK4 compatible format. 
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7. PROJECT SCHEDULE 

It is anticipated that the pre-sampling meeting will be held during the week of 22 September, 
during which the SP and QAPP will be presented and discussed. Sampling will be initiated 
following USAGE approval of the SP and the QAPP. It is anticipated that sampling will begin 16 
October. It is anticipated that sampling will occur over a two to four week period. EA will 
provide an overview of activities to date during the post-sampling meeting, which will be held 
within two weeks after the completion of sample collection. 

Analytical results will be incorporated into a data report. The draft data report will be completed 
six weeks after the last field sample is submitted for analysis. The final report will be submitted 
four weeks after submittal of the draft report. 
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1. INTRODUCTION 

1.1 PROGRAM DESCRIPTION 

Under Section 404 of the Federal Water Pollution Control Act of 1972 (FWPCA), Public Law 
92-500, as amended by the Clean Water Act of 1977 (CWA), Public Law 95-217, all proposed 
operations involving the transportation and discharge of dredged material into inland and near 
coastal waters are to be evaluated to determine the potential impacts of such activities. In 
accordance with this regulation, the Environmental Protection Agency (EPA), in conjunction with 
the U.S. Army Corps of Engineers (USAGE), has developed a testing manual to define 
procedures for the evaluation of the suitability of sites to receive dredged material. This manual, 
Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. - Testing Manual 
(Draft) (EPA-823-B-94-002, June 1994), is commonly referred to as the Inland Testing Manual 
(ITM). 

The technical guidance in the ITM is consistent with Federal Guidelines (CWA Section 404(b)(1) 
Guidelines) and is intended for use by USAGE and EPA personnel in order to obtain results which 
will be utilized within the context of regulatory requirements to facilitate decision-making with 
regard to management of the dredged material. 

Both EA Engineering, Science and Technology, Inc. (EA) and EA Laboratories (a division of EA) 
are under contract to the USAGE to collect samples and to perform specified constituent analyses 
of sediments proposed for dredging in FY96 and FY97 in order to assist in determining the 
suitability of selected sites for disposal of these materials consistent with the Guidelines and the 
ITM. 

1.2 QUALITY ASSURANCE PLAN 

EA Laboratories has prepared this Quality Assurance Project Plan (QAPjP), with guidance from 
the USAGE, Baltimore District, to identify the policies, organization, objectives, functional 
activities, and specific activities designed to achieve the desired quality goals for analytical 
chemistry support operations set forth in the ITM. 

This QAP includes the following: 

•    Descriptions of all technical procedures for sample custody control and traceability from 
sample delivery to results reported to clients, laboratory analyses, data reduction, data 
validation and data reporting. 

60787.26 Bay Sediment Sampling and Chemical Analysis 
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Standard Operating Procedures (SOPs) and EA Laboratories Analytical Methods used in 
support of this program. 
QA objectives which are consistent with the ITM. 
Policy and procedures for the conduct of performance and systems audits. 
Corrective Action procedures. 

60787.26 Bay Sediment Sampling and Chemical Analysis 
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2.  PROGRAM ORGANIZATION AND CONTACTS 

2.1  PROGRAM ORGANIZATION AND RESPONSIBILITIES 

EA Laboratories organizational positions of management and technical staff are shown in Figure 
2-1. EA Laboratories also maintains a list of sub-contractor laboratories which can serve the 
needs of the client. Some analytical procedures identified in the scope of work have been 
subcontracted to validated USACE-certified laboratories identified in Figure 2-2. All 
subcontracted data will conform to the criteria outlined within this QAPjP; contact and monitoring 
will be effected through the Laboratory Project Manager as indicated below. 

The following lists the specific responsibilities of each position. 

Director, FA I^horatnries 

Ensures laboratory data quality. 
Maintains laboratory staffing. 
Develops laboratory budget. 
Ensures laboratory safety. 
Approves laboratory equipment acquisition. 
Promotes laboratory marketing and client interface. 
Sets analytical priorities. 

Quality Services Manager (QSM) 

Develops EA Laboratories QA program. 
Manages state and federal laboratory certifications. 
Maintains EA Laboratories QA, SOP and methods manuals. 
Maintains an independent Quality Assurance staff. 
Responsible for review and approval of nonconformance reports (NCRs). 
Exercises authority to shut down any instrument, method or operational group if an 
out-of-control situation   exists. 
Conducts performance, systems and data audits. 
Provides escort for all inspections, provides written response to findings, and maintains audit 
records. 
Oversees personnel training on QC requirements and procedures, distributes quality related 
information, procedural changes, and guidance to departmental personnel. 
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lahoratnry Project Manager (KPM) 

• Serves as client-laboratory contact through project duration. 
• Responsible for identifying project specific QA/QC requirements. 
• Coordinates projects for the duration of their life cycle within the laboratory. 
• Ensures coordination of production efforts, on-time delivery of data packages which meet all 

client specifications for parameters, methods, quality control, and report format. 
• Serves as sub-contractor laboratory liaison throughout the project duration. 

Information Systems Manager (ISM) 

• Responsible for the site preparation, and onsite configuration of hardware and software for EA 
Laboratories' Laboratory Management Information System (LIMS). 

• Identifies custom programming needs, and prepares protocols for system operation. 
• Responsible for user training, and routine system maintenance. 
• Assists the Director, EA Laboratories by providing specialized technical knowledge in overall 

computerization of laboratory functions, including data management, scheduling, management 
reports, and financial reports. 

Division Manager (DM) 

• Responsible for the implementation of their respective analytical programs operating in the 
inorganics and organics laboratories. 

• Provides technical knowledge of methodologies and instrumentation for group, company, and 
clients. 

• Responsible for data review against project requirements and internal quality control criteria. 
• Plans for expansions or purchases in order to increase the efficiency of the operation. 
• Provides information on capacity, pricing, and scheduling of work. 
• Performs personnel functions such as hiring, performance reviews, time sheet approval, 

time-off approval, and salary adjustment recommendations. 
• Troubleshoots instruments and keeps up-to-date with instrument and software developments. 

I^hnratnry Supervisor (LS) 

• Participates in planning laboratory programs on the basis of specialized knowledge of 
problems and methods and probable value of results. 

• Assist the Division Managers in one or more areas of overall management of the analytical 
laboratory, including personnel, physical plant, and financial budgeting and planning. 

• Troubleshoots problems regarding analytical procedures and equipment performance. 

60787.26 Bay Sediment Sampling and Analysis 
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• Performs quantitative and qualitative analyses using manual or specialized and complex 
instrumental methods. 

• Fully competent and proficient in the operation of sophisticated scientific equipment. 
• Interprets results, prepares reports, and provides technical advice in specialized area. 
• Supervises and trains staff in methods of analyses, standard operating procedures, and QA/QC 

requirements. 
• Provides advice to Division Managers in budgetary and personnel matters. 

Sample Management Offirar (SMO) 

• Receives, logs, and assigns control numbers to incoming samples. 
• Inspects sample shipping containers for presence/absence and condition of: 

- Custody seals, locks, "evidence tape," etc. 
- Container breakage and/or container integrity 

• Records condition of both shipping containers and sample containers (bottles, jars, cans, etc.). 
• Signs documents shipped with samples (i.e., air bills, chain-of-custody records, etc.). 
• Verifies and records agreement or nonagreement of information on sample documents (i.e., 

sample tags, chain-of-custody records, traff c reports, air bills, etc.) in appropriate logbooks 
or on appropriate forms. If there is nonagreement, recording the problems, and notifying 
appropriate laboratory personnel for contacting the Laboratory Project Manager for direction. 

• Labels samples with laboratory accession numbers, cross-referencing laboratory numbers to 
client numbers and/or sample tag numbers. 

• Controls access to samples in storage and assuring that laboratory standard operating 
procedures are followed when samples are removed from and returned to storage. 

• Monitors storage conditions for proper sample preservation such as refrigeration temperature 
and prevention of cross-contamination. 

• Returns shipping containers to the proper sampling teams. 
• Follows standard operating procedures applicable to sample management. 
• Responsible for sample storage facilities. Maintains a log record on these facilities, including 

temperature of storage rooms, and procedures for sample storage area. 
• Follows all laboratory safety rules. 
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2.2 PROGRAM CONTACTS 

The following persons are identified as contacts for this program: 

Contact Function Company Phone 
Number 

Ext Fax Number 

Frank Pine Project Manager EA Engineering, 
Science & 
Technology, Inc. 

410-584-7000 2207 410-527-1840 

A. Reza Karimi Vice President &Laboratory 
Director 

EA Laboratories 410-771-4920 310 410-771-4407 

Mimi M. Uhlfelder Quality Services Manager EA Laboratories 410-771-4920 308 410-771-4407 

Mary E. Asper Sample. Management Officer EA Laboratories 410-771-4920 315 410-771-4407 

Natasha K. Sullivan Laboratory Project Manager EA Laboratories 410-771-4920 335 410-771-4407 

Paul D'Amato Project Contact £,81 410-466-1400 410-466-7371 

Allen Uhler Project Contact Battelle 617-934-0571 617-934-2124 

Figure 2-2. Program Contacts 

2.3 SUBCONTRACTED ANALYSIS 

There are two subcontracted laboratories that will be responsible for specific analyses. All 
physical analyses will be conducted by EjSI, located in Baltimore, MD. They will provide 
analyses for: grain size, Atterberg limits, and moisture content. Battelle Laboratories, located 
in Boston, MA, will provide analysis for organotin compounds. 
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Figure 2-1. EA Laboratories Program Organization 
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3. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

3.1 DATA USES 

The purpose of this QAPjP is to provide a standard for control and review of measurement data 
to ensure they are scientifically sound, defensible, and of known acceptable quality. The data will 
be used to determine the appropriate methods and locations for placement of mid-Chesapeake Bay 
bottom sediments proposed to be dredged.   Program objectives for analytical testing are: 

• Test and characterize site water and elutriate. 

• Test and characterize sediments representative of proposed dredge sites with regard to physical 
characteristics and chemical contamination. 

3.2 DATA QUALITY OBJECTIVES 

3.2.1  Characteristics of Data Quality 

The PARCC (precision, accuracy, representativeness, completeness and comparability) parameters 
are the characteristics of data quality. Table 3-1 lists the formulas used to calculate precision, 
accuracy, and completeness. 

• Precision is the mutual agreement among individual measurements of the same property and 
is a measure of the random error component of the data collection process. The overall 
precision of the data is the sum of that due to sampling and analysis. To determine the 
analytical precision of the method and/or laboratory analyst, a routine program of replicate 
analyses is performed. The results of the replicate analyses are used to calculate the relative 
percent difference (RPD), which is the governing quality control parameter for precision. For 
triplicate analyses, the relative standard deviation is reported. 

• Accuracy is the agreement between a measurement and the true value. It is a measure of the 
bias or systematic error of the entire data collection process. Sampling accuracy is assessed 
by evaluating the results of field and trip blanks. To determine the accuracy of an analytical 
method a periodic program of laboratory control sample spiking is conducted. The results of 
sample spiking are used to calculate the quality control parameter for accuracy evaluation, the 
percent recovery (%R). 
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• Representativeness is the degree to which data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, or an environmental 
condition. Representativeness is a quantitative parameter that is most concerned with the 
proper design and implementation of the sampling program. The sampling program has been 
designed so that the samples collected are as representative as possible of the medium being 
sampled and that a sufficient number of samples will be collected. Representativeness is 
addressed by the description of the sampling techniques and the rationale used to select the 
sampling locations. 

• Completeness is the adequacy in quantity of valid measurements to prevent misinterpretation 
and to answer important questions.  For this program, the data completeness objective is 90 
percent. 

• Interbatch Comparability is the extent to which comparisons among different measurements 
of the same quantity or quality will yield valid conclusion. For this program, comparability 
among measurements will be achieved through the use of control charts for Laboratory Control 
Samples (LCS). Establishment of control limits, and generation and evaluation of control 
charts are discussed in Section 9 of this QAPjP. 

In addition to the PARCC parameters, program objectives have been established for method 
detection limits (MDLs) which are discussed in Section 7.2 of this QAPjP. 

3.2.2 Quantitative Objectives for Precision and Accuracy 

The objectives for precision and accuracy for each chemical are based on the capabilities of the 
approved EPA analytical method with respect to laboratory performance. Appendix A presents 
the quantitative objectives for accuracy and precision for the various parameter groups for 
laboratory performance and evaluation of sample measurement bias. 
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TABLE 3-1 DATA QUALITY CHARACTERISTICS FORMULAS 

CHARACTERISTIC FORMULA SYMBOLS 

Precision 
(as relative percenl difference, %RPD) 

IX.   -  Xj                   'X,       xJ 
RPD           '      ^     100        '      ^   x 200 

(x,  . ^12             (x,     x,) 

x,, Xj = duplicate values. 

Precision 
(as relative standard deviation, %RSD) 

RSD(%)     - x H)() 
X 

s= standard deviation 
X = mean of the measurements. 

Accuracy 
(as percent recovery (%R) for samples without a 
background level of the analyte, such as reference 
materials, laboratory control samples, and 

performance evaluation samples) 

o/0R        21  x   100 
T 

X = found concentration 
T = true or assumed concentration 

Accuracy 
(as percent recovery (%R) for measurements in 
which a known amount of analyte (a spike) is added 
to an environmental sample) 

%R =   X      l3 x 100 
T 

X = found concentration 
B = background concentration 
T = true or assumed concentration 

ConipleJeness N 
C      — x 100 

s 
C = completeness (%) 
N = number of valid data 
S = number of samples collected 
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4   SAMPLING 

Sampling procedures are addressed separately in the Sampling Plan. 
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5. SAMPLE CUSTODY 

5.1  CHAIN-OF-CUSTODY OPERATIONS 

Samples are physical evidence and should be handled according to certain procedural safeguards. 
For the purposes of legal proceedings, a showing to the court that the laboratory is a secure area 
may be all that is required for the analyzed evidence to be admitted. However, it is anticipated 
that in some cases, the court may require a showing of the hand-to-hand custody of the samples 
from sampling through disposal. 

Although EA Laboratories is not involved in sampling activities, in the event that the court 
requires such a comprehensive chain-of-custody demonstration, the laboratory is prepared to 
produce documentation that traces the in-house custody of the samples from the time of receipt 
to the completion of the analysis. 

The National Enforcement Investigations Center (NEIC) of U.S. EPA defines custody of evidence 
in the following ways: 

• It is in your actual possession; or 
• It is in your view, after being in your physical possession; or 
• It was in your possession and then you locked or sealed it up to prevent tampering; or 
• It is in a secure area. 

5.1.1 Sample Bottle Preparation 

The chain-of-custody procedure actually begins with the preparation of the sample containers and 
preservatives to be used in sample collection. For this program, EA Laboratories purchases and 
distributes pre-cleaned sample containers. Vendors are required to provide documentation of 
analysis for each lot of containers, and the documentation is kept on file in the Sample 
Management Office. Contaminant levels are also evaluated annually by the laboratory through 
analysis of randomly selected containers in each vendor lot (EAL-SOP-202). 

In the event that certified pre-cleaned containers are not available, sample containers are cleaned 
in the laboratory according to the procedures given in Table 5-1, which are specific for the 
parameters to be determined. These procedures are documented in laboratory standard operating 
procedures (EAL-SOP-033, EAL-SOP-043, and EAL-SOP-062). 

Tables 5-2 and 5-3 define the type of container required for specific analyses and matrix, 
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preservation techniques and holding times for sediment and water samples. Preservatives are 
added to the sample containers at the time sample kits are prepared. 

Sample kits, which are coolers containing chain-of-custody forms, custody seals, sample 
containers, preservatives, ice and packing material, are prepared by the Sample Management 
Office in response to receipt of the Analytical Task Order (Fig. 5-1). 

5.1.2 Sampling 

For this program, samples are collected by EA following procedures specified in the program 
Sampling Plan. After the samples are collected, each is distributed as necessary among preserved 
containers appropriate to the parameters to be determined. Each container is provided with a sam- 
ple label that is filled out at the time of collection. At this time, a chain-of-custody form (Figure 
5-2) is initiated. The collected samples are cooled, if necessary, and returned to the laboratory 
by the most expedient means to ensure that holding times will be met. The chain-of-custody form 
is signed and dated as necessary as the samples pass from the collectors to those persons 
responsible for their transportation. 

5.1.3 Sample Labeling 

The importance of sample labeling is critical to the success of this program. Improperly labeled 
samples lead to questions with regard to location, project, sampling station, date sampled, and 
sampler. All of this information is essential for proper sample handling. The following 
information, at a minimum, is required on each sample label: 

Client Date collected 
Project number Time collected 
Location Collected by 
Station Preservative(s) 

After the label has been completed in the field and has been affixed to the sample container, the 
label is covered with clear tape. Pre-printed pressure-sensitive labels are supplied by EA 
Laboratories with the sample kits. 

5.2 EA LABORATORIES SAMPLE MANAGEMENT OPERATIONS 

The laboratory has a designated Sample Management Officer. This individual is responsible for 
receiving-samples in the laboratory, opening the coolers and checking the sample integrity and the 
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custody seal, logging samples into the laboratory system, and controlling the handling and storage 
of samples while in the laboratory. 

5.2.1 Sample Receipt and Logging 

After samples have been collected, labeled and the chain-of-custody forms initiated, the project 
manager completes the right side of the chain-of-custody form. This form provides sample- 
specific information and a listing of the parameters required on each sample, along with the 
required analytical sensitivity. The chain-of-custody and appropriate field data sheets are sealed 
in a water-tight plastic envelope and shipped with the samples to the laboratory. 

Upon receipt at the laboratory, the Sample Management Officer or designate custodian inspects 
the samples for integrity and checks the shipment against the chain-of-custody/analytical task order 
form. Cooler temperatures are checked and documented on the chain-of-custody. The pH of 
preserved samples (except volatile organics) is measured and documented in the Sample pH 
Logbook which is maintained in the Sample Management Office (EAL-SOP-257). The pH of 
sample vials submitted for volatile organics determinations are checked by the analyst during 
analysis, and the pH is recorded in the instrument run logbook. 

Discrepancies are addressed at this point, and documented on the chain-of-custody form and must 
be resolved before samples are released to the laboratory for analysis. When the shipment and 
the chain-of-custody are in agreement, the custodian enters the samples into the Analytical 
Custody and Preservation Log and assigns each sample a unique laboratory number. 

This number is affixed to each sample bottle. The custodian then enters the sample and analysis 
information into the laboratory computer system (LIMS). The original of the chain-of-custody 
form is given to the data management group, with a copy to the laboratory operations manager. 
These log-in procedures are documented in EAL-SOP-035 and EAL-SOP-036. 

5.2.2 Sample Storage and Security 

While in the laboratory, the samples and aliquots that require storage at approximately 4 C are 
maintained in a locked refrigerator unless they are being used for analysis. Samples for purgeable 
organics determinations are stored in a separate locked refrigerator from other samples, sample 
extracts, and standards. All the refrigerators in the laboratory used for storage of samples are 
locked, numbered, and dedicated to specific types of samples, e.g. organic extractables, volatiles, 
inorganics. Similarly, there are refrigerators designated for extracts and standards. Samples (e.g. 
tissue) that are required to be frozen are stored in a freezer. The sample storage areas are within 
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the laboratory to which access is limited to laboratory chemists and controlled by assigned 
passkeys.  Specific requirements for sample storage are the following: 

Samples and extracts are stored in a secure area designed to comply with the storage method(s) 
defined in the contract. 
Samples are removed from the shipping container and stored in their original containers unless 
damaged. 
Damaged samples are disposed in an appropriate manner and this disposal is documented. 
The storage area is kept secure at all times.   The sample custodian controls access to the 
storage area. 
Whenever samples are removed from storage, these removals are documented. All transfers 
of samples are documented on internal chain-of-custody records. 
Samples and extracts are stored after completion of analysis in accordance with the contract 
or until instructed otherwise by the Project Manager. 
The location of stored extracts is recorded. 
Samples for Volatile Organic Analysis are stored separately from other samples. 
Standards are not stored with samples or sample extracts. 

So that the laboratory may satisfy sample cha! vof-custody requirements, the following standard 
operating procedures for laboratory/sair ^le security are implemented: 

Samples are stored in a secure area. 
Access to the laboratory is through a monitored area.   Other outside-access doors to the 
laboratory are kept locked. 
Visitors sign a visitor's log and are escorted while in the laboratory. 
Refrigerators, freezers, and other sample storage areas are securely maintained or locked. 
Only the designated sample custodian and supervisory personnel have keys to locked sample 
storage area(s). 
Samples remain in secure sample storage until removed for sample preparation or analysis. 
All transfers of samples into and out of storage are documented on an internal chain-of-custody 
record by designated sample custodian within operational groups and Sample Management, 
and these internal custody records are maintained in the project files. 

5.2.3 Sample Archives 

Following completion of analysis, sediment samples are archived at ^20C for one year from 
sample collection. 
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TABLE 5-1  CLEANING PROCEDURES FOR SAMPLE CONTAINERS 

Parameter Group Material Cleaning 

Total Organic Carbon 
Sulfide 

Plastic Detergent & hot water wash 
Deionized water rinse 

Volatile Organics Glass Detergent & hot water wash 
Deionized water rinse 
Methanol rinse 

Pesticides, PCBs Glass Detergent & hot water wash 
Acetone and deionized water rinse 
Dry at 400 C 

Semivolatile Organics Amber Glass Detergent & hot water wash 
Acetone and deionized water rinse 
Dry at 400 C 
Methanol Rinse 

Cyanide 
Chemical Oxygen Demand 
Phosphorus 
Nitrogen, Ammonia 
Nitrogen, Total Kjeldahl 
Nitrate & Nitrite 

Plastic Detergent & hot water wash 
HC1 soak 
Deionized water rinse 

Metals Plastic Detergent & hot water wash 
HNOj soak 
Deionized water rinse 
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TABLE 5-2 REQUIRED  CONTAINERS,   PRESERVATION   TECHNIQUE,   AND   HOLDING   TIMES   KOR 
SEDIMENT SAMPLES ,•, 

Parameter Mass 
Required 

(g) 

Container<,,, Preservative Holding Time 

Inorganics 

Mercury 5 P s20C 30 davs 

Other Metals 5 P s20C 6 months 

Cyanide 50 P.G 4C 14 davs 

Sulfide 10 P.G 4C 7 davs 

Biochemical Oxygen Demand 10 G 4C 48 hours 

Chemical Oxygen Demand 50 P,G s20C 28 davs 

Nitrogen (Ammonia, Total Kjeldahl, 
Nitrate + Nitrite) 

Phosphorus 

150 P,G 4C 28 days 

Physical Parameters 

Total Moisture, Atterburg Limits, 
Grain Size 

1000 P.G •,20c 6 months 

Organics 

Tributyltin 50 Solvent rinsed 
glass jar with 
Teflon-lined 

lid*' 

s20C 6 months 

Total Organic Carbon 5 Heat treated 
glass vial with 
Teflon-lined 

lid"" 

4C 14 days 

Pesticides 

PCB Congeners 

Semivolatile Organics 

400 Solvent rinsed 
glass jar with 
Teflon-lined 

lid"" 

S20C 10 days until 
extraction 

40 days allcr 
extraction 

Volatile Organics 50 Heat treated 
glass vial with 
Teflon-lined 

lid*' 

s20C 10 days 

(a) From time of sample collection per USACE/EPA. February. 1991. Evaluation of Dredged Material Proposed for Ocean 
Disposal. EPA-503/8-91/001. 

(b) P = plastic; G = glass. NationalOceanographic and Atmospheric Administration. July. 1993. Sampling and Analytical Methods 
of the National Status and Trends Program. National Bentliic Surveillance and Mussel IVatch Projects. 1984-1992. \'OS ORCA 
71.  NOAA, Silver Spring. Maryland. 
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TABLE 5-3        REQUIRED CONTAINERS, PRESERVATION TECHNIQUE, AND HOLDING TIMES FOR 
SITE WATER AND ELUTRIATE SAMPLES (" 

Parameter Volume 
Required 

(mL) 

Container*61 Preservative Holding Time 

Inorganics 

Mercury 100 P pH <2 with HNO3 
Cool. 4 C 

14 days 

Other Metals 100 P pH <2 with HNO, 
Cool, 4 C 

6 months 

Cyanide 500 P.G NaOHiopH>12 
Ascorbic Acid 

Cool, 4 C 

14 days 
24 hours in 

presence of .S:' 

Sulfide 500 P.G NaOH to pH >9 
Zinc Acetate 

Cool, 4 C 

7 days 

Biochemical Oxygen Demand 1000 P.G Cool, 4 C 48 hours 

Chemical Oxygen Demand 50 P.G 1-1,80, to pH <2 28davs 

Nitrogen (Ammonia, Total 
Kjeldahl, Nitrate + Nitrite) 
Total Phosphorus 

1050 P.G H2S04 to pH <2 
Cool, 4 C 

28 days 

Organics 

Total Organic Carbon 50 P.G HjSO, or HC1 to pH 
<2 

Cool, 4 C 

28 days 

Pesticides 
Semivolatile Organics 

2000 G, teflon- 
lined cap 

Cool, 4 C 7 days until 
extraction 

40 days after 
extraction 

Volatile Organics 80 G, teflon- 
lined septum 

Cool. 4 C 14 days 

(a) From time of sample collection per USACEEPA. Febmaiv, 1991. Evaluation of Dredged Material Proposed for 
Ocean Disposal. EPA 503/8-91/001. 

(b) P = plastic; G = glass. National Oceanographic and Atmospheric Administration. July, 1993. Sampling and 
Analytical Methods of the National Status and Trends Program. National Benthic Suweillance and Mussel Watch 
Projects.  1984-1992. NOSORCA 71. N0.4A, Silver Spring, Maiyland. 
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Figure 5-1. Analytical Task Order 
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ANALYTICAL TASK ORDER No: 

EA LABORATORIES 
19 Loveton Circle 
Sparks. MD 21 152 
Phone: (410) 771-4920 
FAX (410) 771-4407 

1. Turnaround requirement:(See Reverse Side) 
a Regular Status 
a Accelerated Status (additional charge)* 
• Rush Status (additional charge)* 

* RESULTS REQUIRED BY: 
(Date) 

CONTACT EA LABS PRIOR TO SENDING SAMPLES 

10. PARAMETERS FOR ANALYSIS: 

2. • Original Order 
o Amendment Order 

(Original ATO Document No ) 

3. QUOTATION NUMBER : 

4. PROJECT NUMBER:  
Dept. No.: Task No. 
Project Name:  
Project Contact: 

5. SHIPPING ADDRESS: 
Company Name: : 

Address: 

Contact: 
Telephone: ( 

fax tELEPHONE: ( ) 

6. Sample collection: 
Date for Bottles Due to Site: : 
Delivery Date Due to Lab:  

7. REPORTING REQUIREMENTS: 
o Report:  a EA Standard 

o Other (specify)  

• Electronic: Specify Format  
(Additional charge) 

8. QC REQUIREMENTS MUST BE COMPLETED: See 
Terms and Conditions: QC samples billed at regular 
sample rate. 

D    MATRIX DUPLICATE No.  
o    MATRIX SPIKE No.  
D    MATRIX SPIKE DUPLICATE   No.  
• FIELD BLANKS No.  
0    TRIP BLANKS No.  
• OTHER (as speciofied below) 

9.   PROGRAM REQUIREMENTS: 
D    NPDES •    RCRA 
a    SWDA a    Other: 

CATALOG 
NUMBER 

ANALYSIS NUMBER of 
SAMPLES 

MATRIX" 

"" Specify: Air, Tissue, Sludge. Soil, Water, etc. 

11. SUPPLIES: 
a      Deionized Water    a     Chain-of-Custody Formsd 

12. COMMENTS/SPECIAL INSTRUCTIONS: 

13.   REQUESTED BY:  
Task Order must be completed, signed and dated prior to 

start of work. 

Date:       /      / 

14.   ACCEPTED BY: 
EA Laboratories 

Date:       /     / 

WK|« - EA Ltboi»IOfi*« R«POH VoJIow - EA LabaatOMCS FA» PH* < R«twn lo Originato* Gold - Ofipnaaioi 
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Figure 5-2. Chain-of-Custody Form. 
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1 ^^ ̂ ^^ - _^ 
1 Company NaiH Project Manager or Contact 

Phone: 

Parameten i p ̂umbers for Analysis Chain of Custody Re 1 ft     1 
'^ 

e e c 

o 
O 
"S 
d 
z 

^ 
.^^.(g EA Laboratorie*   "^^             1 
k^^^u    tut .— «i..i.                                          1 

Project No. 

Dept.:                 Task: 

Project Name: ••^^F^k   Spartu, MD 21152 
^^S^^A Telephone:(410) 771-4920 
V^^V^V  Fax:(410)771-4407 

Report DeBwrabtoK 
1       2      3      4       D      E 

EDD:YeWNo 

DUE TO CLIENT 

Sample Storage Location: ATO Number: 

Page of 
r—' 

R« 
—i 

»port * 

Date Time 1 o 
CO 

Sample Identification 
19 Characters 

EAIabs 
Accession 

Numtwr Remarks 

LPM: 

I  I   I 

I  I   I 

i  I   I i  I  I  l   i  i  i   i  I  I  i 

Sampled by: (Signature) Date/Time 

I 
Relinquished by: (Signature) Date/Time Received by: (Signature) Date/Time 

1 
Relinquished by: (Signature) Date/Time 

I 

Received by Laboratory: (Signature) Date/Time 

I 

Airbill Number Sample Shipped by: (Circle) 

Fed Ex.      Puro.       UPS 

Hand Carried Cooler Temn.         C   pttTYes            Ho    Comments:                                             Custody Seals Intact [DYes    jNo 
NOTE: Please indicate method number for analyses requested. This will help clarify any questions with laboratory techniques. Other 

WHITE—EA Laboratories YELLOW—EA Laboratories PINK—Project Manager Shaded Areas for Lab Use Only 
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6.  CALIBRATION PROCEDURES 

Instruments and equipment used in EA Laboratories are controlled by a formal calibration 
program. The program verifies that equipment is of the proper type, range, accuracy, and 
precision to provide data compatible with specified requirements. All instruments and equipment 
that measure a quantity, or whose performance is expected at a stated level, are subject to 
calibration. Calibration is performed by EA Laboratories personnel using reference standards or 
externally by calibration agencies or equipment manufacturers. 

This section prescribes the practices use by EA Laboratories to implement a calibration program. 
Development and documentation of the laboratory calibration program is the responsibility of the 
laboratory managers. Implementation is the responsibility of the supervisors and chemists. The 
Quality Services Manager (QSM) monitors the procedures. Specifics are not provided because 
the requirements for the calibration of instruments and equipment are dependent upon the type and 
expected performance of individual instruments and equipment. Therefore, EA Laboratories uses 
the guidelines provided herein to develop a calibration program. 

Two types of calibration are discussed in this section: 

• Operational calibration, which is routinely performed as part of an analytical procedure or test 
method, such as the development of a standard curve for use with an atomic absorption spec- 
trophotometer.  Operation calibration is generally performed for instrument systems. 

• Periodic calibration, which is performed at prescribed intervals for equipment, such as 
balances and thermometers. In general, equipment which can be calibrated periodically is a 
distinct, singular purpose unit and is relatively stable in performance. 

6.1  CALIBRATION SYSTEM 

The following sections contain a discussion of the elements comprising the calibration system. 

6.1.1 Calibration Procedures 

Written procedures are used by EA Laboratories for all instruments and equipment subject to 
calibration. Whenever possible, recognized procedures, such as those published by ASTM or the 
U.S. EPA or procedures provided by manufacturers, are adopted. If established procedures are 
not available, a procedure is developed considering the type of equipment, stability characteristics 
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of the equipment, required accuracy, and the effect of operational error on the quantities 
measured. As a minimum, the procedures include: 

Equipment to be calibrated 
Reference standards used for calibration 
Calibration technique and sequential actions 
Acceptable performance tolerances 
Frequency of calibration 
Calibration documentation format 

6.1.2 Equipment Identification 

Equipment that is subject to calibration is identified by a unique number assigned by EA 
Laboratories, and calibration records reference the specific instrument identification. 

6.1.3 Calibration Frequency 

Instruments and equipment are calibrated at prescribed intervals and/or as part of the operational 
use of the equipment. Calibration frequency is based on the type of equipment, inherent stability, 
manufacturer's recommendations, values provided in recognized standards, intended data use, 
specified analytical methods, effect of error upon the measurement process, and prior experience. 

6.1.4 Calibration Reference Standards 

Two types of reference standards are used within EA Laboratories for calibration: 

• Physical  standards,  such as  weights  for calibrating balances and certified 
thermometers for calibrating working thermometers, refrigerators and ovens, are 
generally used for periodic calibration. Whenever possible, physical reference 
standards have known relationships to nationally recognized standards (e.g., NIST) 
or accepted values of natural physical constants. If national standards do not exist, 
the basis for the reference is documented. Physical reference standards are used 
only for calibration and are stored separately from equipment used in analyses. In 
general, physical reference standards are at least four to ten times as accurate as the 
requirements for the equipment which they are used to calibrate. In general, 
physical standards are recalibrated annually by a certified external agency, and 
documentation is maintained by the Quality Assurance staff. 
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• Chemical standards, such as Standard Reference Materials (SRMs) provided by the 
National Institute of Standards and Technology (NIST) or vendor certified stock 
solutions and neat compounds, are generally used for operational calibration. EA 
Laboratories documents all standard preparation activities in order to provide 
traceability for all standards used for calibration and QC samples. 

6.1.5 Calibration Failure 

Equipment that cannot be calibrated or becomes inoperable is removed from service. Such 
equipment must be repaired and satisfactorily recalibrated before reuse. For equipment that fails 
calibration, analysis cannot proceed until appropriate corrective action is taken and the analyst 
achieves an acceptable calibration. This is documented in a Nonconformance Record (NCR) 
which is discussed in Section 13 of this QAPjP. 

Scheduled calibration of equipment does not relieve the laboratory staff of the responsibility for 
using properly functioning equipment. If an equipment malfunction is suspected, the equipment 
is tagged and removed from service and recalibrated. If it fails recalibration, the above process 
shall apply. The Division Managers are responsible for the development and implementation of 
a contingency plan for major equipment failure. The plan includes guidelines on waiting for 
repairs, use of other instrumentation, subcontracting analyses, and evaluating scheduled priorities. 

6.1.6 C alibration Records 

Records are prepared and maintained for each piece of equipment subject to calibration. Records 
demonstrating accuracy of preparation, stability, and proof of continuity of reference standards 
is also maintained. 

Records for periodically calibrated equipment are maintained in the instrument log books, or in 
the equipment file maintained by the Laboratory Supervisor. Records for periodically calibrated 
equipment shall include, as appropriate: 

A unique identification number of equipment and type of equipment 
Calibration frequency and acceptable tolerances 
Identification of calibration procedure used 
The date calibration was performed 
The identity of EA Laboratories personnel and/or external agencies performing calibration 
Identification of the reference standards used for calibration 
The calibration date 

i 
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• Certificates or statements of analysis provided by manufacturers and external agencies and 
traceability to national standards 

• Information regarding calibration acceptance or failure and any repair of failed equipment 

For instruments and equipment that are calibrated on an operational basis, calibration generally 
consists of determining instrumental response against compounds of known composition and 
concentration or the preparation of a standard response curve of the same compound at different 
concentrations.  Records of these calibrations are maintained in the following documents: 

• Standard preparations logbooks contain sufficient information to trace the standards to the 
original source solution of neat compound. 

• The instrument logbook provides an ongoing record of the calibration undertaken for a specific 
instrument. The logbook should be indexed in the laboratory operations records but should 
be maintained at the instrument by the chemist. All entries should be signed and dated by the 
chemist, and reviewed periodically by the Laboratory Supervisor/Manager. 

• Copies of the raw calibration data are kept with the analytical sample data. In this way results 
can be readily processed and verified because the raw data package is complete as a unit. If 
samples from several projects are processed together, the calibration data is copied and 
included with each group of data. 

6.2 OPERATIONAL CALIBRATION 

Operational calibration is generally performed as part of the analytical procedure and refers to 
those operations in which instrument response (in its broadest interpretation) is related to analyte 
concentration. Included is the preparation of a standard response (calibration) curve and often the 
analysis of blanks. Formulas used for calibration are listed in Table 6-1. 

6.2.1 Preparation of Calibration Curve 

Preparation of a standard calibration curve is accomplished by using calibration standards. The 
process is summarized as: 

• Preparatioa of a standard calibration curve is accomplished by the analysis of calibration 
standards that are prepared by adding the analyte(s) of interest to the solvent that is introduced 
into the instrument. 

• The concentrations of the calibration standards are chosen to cover the working range of the 
instrument or method. 

• All sample measurements are made within this working range. 
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• The calibration curve is prepared by plotting or regressing the instrument responses versus the 
analyte concentrations. 

• The concentrations of the analyzed samples are back-calculated from the calibration curve. 

6.2.2 Blanks 

The analyst determines through the use of reagent and/or solvent blanks if materials used to 
prepare the standards are free from interfering substances that could affect the analysis. After 
determining the individual reagent or solvent blanks, the analyst analyzes a method blank, if 
applicable, to determine if the cumulative blank interferes with the analysis. A method blank is 
prepared whenever samples are processed through steps that are not applied to the calibration 
standards. The method blank is prepared by following the procedure step by step, including the 
addition of all the reagents and solvents in the quantity added to the sample. If this cumulative 
blank interferes with the determination, steps are taken to eliminate or reduce the interference to 
a level that will permit the combination of solvents and reagents to be used. If the blank 
interference cannot be eliminated, the magnitude of the interference must be considered when 
calculating the concentration of specific constituents in the samples analyzed. 

6.2.3 Instrument Calibration Procedures 

Appendix B contains the operational calibration procedures and criteria used by the various 
instrument groups to meet requirements for the analysis of soil/sediment and water samples for 
this program. 

6.3 PERIODIC CALIBRATION 

Periodic calibrations are performed for equipment (e.g. balances, thermometers) that is required 
in the analytical method, but that is not routinely calibrated as part of the analytical procedure. 
Table 6-2 lists the periodic calibration requirements used by EA Laboratories. 
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TABLE 6-1  SUMMARY OF OPERATIONAL CALIBRATION FORMULAS 

Application Formula Symbols 

Linear calibration curves C = (R - a0)/a1 C = analytical concentration 
R = instrument response 
a0 = intercept of regression curve (instrument response 

when concentration is zero) 
a, = slope of regression curve (change in response per 

change in concentration) 

Calibration factors' 
CF = 

A, 

C C   = concentration (ug/L) 
CF = calibration factor 
Ax = peak size of target compound in sample extract 

Response factors' 
RF = 

CAi, 

C   = concentration (ug/L) 
RF = internal standarcTresponse factor 
Cu = concentration of the internal standard (ue/L) 
Ax = area  of the  characteristic   ion  for  the   target 

compound 
A,, = area of the characteristic  ion  for the  internal 

standard 

Used for quantitation by the external standard technique. 
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TABLE 6-2 SUMMARY OF PERIODIC CALIBRATION REQUIREMENTS 

Instrument Calibration Frequency Acceptance Limits Corrective Actions 

Analytical Balances Daily: Sensitivity (with a Class P weight) O.OOlg Adjust sensitivity 

Monthly: Checked with Class S  weights Std. dev. less than 0.1 mg Service balance 

Annually: Calibrated by outside vendor against 
certified  Class S weights 

Service balance 

Thermometers Annually: Calibrated against certified NIST 
thermometers 

A0.5C Tag and remove from 
service 

Automatic Pipettors Quarterly: Gravimetric check High volume (> 100 mL):    ^.1.0% 
relative error as RSD 

Low volume (< 100 mL):   .£.2.0% 
relative error as RSD 

Service or replacement 
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7.  LABORATORY PROCEDURES 

This section details the types of documentation used by EA Laboratories to ensure the integrity 
of the data produced. 

7.1  ANALYTICAL METHODS 

All inorganic and organic compounds for this project are determined using the methods listed in 
Table 7-1. Copies of the laboratory SOPs are in Appendix C. To meet program specific 
regulatory requirements for chemicals of concern, all methods are followed as stated with 
exceptions noted below: 

7.1.1 PCB Congeners 

For all sediment samples taken outside of Baltimore Harbor and all split samples, PCB 
concentrations will be determined separately from pesticides and the PCB extract will be acidified 
to remove interfering compounds. This procedure is expected to lower the MDL to approximately 
10 //g/kg for all Aroclors that would otherwise have MDL's greater than 10 Mg/kg. 

The Baltimore District USAGE has determined that if total PCB concentration is greater than 11.6 
ug/kg, congeners will be determined. Samples from outside of Baltimore Harbor will be subject 
to the 11.6 ug/kg test. Samples taken inside the Harbor (22 samples) will not be subject to 
congener analysis. 

In order to achieve the required detection limits for PCB arochlors in the sediment samples taken 
outside the harbor, pesticides and PCBs will be extracted separately using two aliquots of sample. 
The pesticide fraction, extracted with only one surrogate, tetrachloro-m-xylene, will be analyzed 
in the usual manner and the extract saved for PCB Congener analysis, if required. The PCB 
extract will be concentrated to 2 ml (five times less than the volume specified in the standard 
method), subjected to acid cleanup according to SW846 Method 3665 to eliminate possible 
interferences, and analyzed by dual-column gas chromatography. If the total arochlor 
concentration in the PCB extract exceeds 11.6 ug/kg, the pesticide extract will be subject to 
congener identification and quantitation. 

7.1.2 Water Quality Parameters 

Water quality parameter methods will be modified for sediment analyses based on methods 
outlined in Table 7-1. 
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7.1.3 Elutriate Test 

The Elutriate is prepared by subsampling approximately 1 L of the dredged material from the 
well-mixed original sample. The dredged material and unfiltered site water are then combined 
in a sediment-to-water ratio of 1:4 on a volume basis at room temperature (22° + 2°C). This is 
best accomplished by volumetric displacement. After the correct ratio is achieved, the mixture 
is also stirred vigorously for 30 min with a magnetic stirrer. At 10-min intervals, the mixture is 
also stirred manually to ensure complete mixing. After the 30-min mixing period, the mixture 
is allowed to settle for 1 hour. The supernatant is then siphoned off and centrifuged or filtered 
through a 0.45-/im-mesh filter to remove particulates prior to chemical analysis. 

It has been determined that 10 L of site water and 2.5 L of sediment sample will be required for 
each elutriate test in order to provide the necessary volume of elutriate for the analytical methods 
indicated. 

7.1.4 Semivolatile Organics - PAHs 

In order to achieve the target detection limits (TDLs) referenced in QA/QC Guidance for Sampling 
and Analysis of Sediments, Water, and Tissues for Dredged Material Evaluations - Chemical 
Evaluations (EPA 823-B-95-001, April 1995) for sediment samples, PAHs will be analyzed 
utilizing the alternative SW846 Method 8310 (HPLC). 

7.1.5 Pesticides 

For sediment samples only, a surrogate sample will be prepared for pesticides analysis using TCX, 
a spiking compound used in QA/QC for pesticide/PCB analyses. This is being done to allow for 
a separate PCB analysis. 

7.2 DETECTION LIMITS 

The detection limit is a statistical concept that corresponds to the minimum concentration of an 
analyte above which the net analyte signal can be distinguished with a specified probability from 
the signal due to the noise inherent in the analytical system. The method detection limit (MDL) 
was developed by the EPA Environmental Monitoring and Support Laboratory for NPDES 
monitoring under the Clean Water Act and has found wide acceptance in other EPA programs. 
The MDL is "the minimum concentration of a substance that can be measured and reported with 
99% confidence that the analyte concentration is greater than zero" (40 CFR 136, Appendix B). 
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The actual quantitation limit for a given analysis will vary depending on instrument sensitivity and 
matrix effects. 

Detection limits applicable to this project are listed in Tables 7-2 and 7-3 for sediment and water 
samples. The tables include the TDLs referenced in the ITM, and the laboratory MDL determined 
using a reference sediment. 

Laboratory MDL studies are performed according to the procedure identified in 40 CFR 136 
Appendix B. Organics analyses will use 30 g of sediment (dry-weight basis). The amounts used 
for the inorganic analyses are given in the applicable analytical method. 

Sediment MDLs are determined and reported on a dry weight basis. 

Method detection limit (MDL) studies will be used as the basis for any method modifications 
which will allow the laboratory to effectively achieve the TDLs. 

Project reporting level: For this project, data will be reported following the guidance in 
"Chemical Concentration Data Near The Detection Limit" (EPA/903/8-91/001) using the 
laboratory determined MDLs (Tables 7-2 and n-3). The MDL procedure (40 CFR 136) will be 
modified from the specified 7 aliquots to '^se 5 discrete receiving site samples. Sample data will 
be reported as a sample quantitation limit (SQL) per the same guidance with dilution, cleanup and 
method modifications taken into account. 

7.3 STANDARD OPERATING PROCEDURES 

A standard operating procedure (SOP) is a written step-by-step description of laboratory operating 
procedures exclusive of analytical methods. EA Laboratories documents all procedures in formal, 
approved SOPs, which are issued in a document-controlled manual (EA Manual EAL-002). All 
SOPs are submitted in draft to the Quality Services Manager (QSM) who is responsible for 
initiating the review and approval process and for distributing and controlling the final SOPs 
(EAL-SOP-088). 

The SOPs address the following areas: 

• Storage containers and sample preservatives 
• Sample receipt and logging 
• Sample custody 
• Sample handling procedures 
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• Sample transportation 
• Glassware cleaning 
• Laboratory security 
• Quality control procedures and criteria 
• Equipment calibration and maintenance 
• Documentation 
• Safety 
• Data handling procedures 
• Document control 
• Personnel training and documentation 
• Sample and extract storage 
• Preventing sample contamination 
• Traceability of standards 
• Data reduction and validation 
• Maintaining instrument records and logbooks 
• Nonconformance 
• Corrective actions 
• Records management 

The table of contents of the EA Laboratories SOP Manual is given in Appendix C. The QSM is 
responsible for maintaining the original copies of all SOPs, as well as an historical file of all 
versions. 

7.4 RECORDKEEPING 

7.4.1 General Requirements 

EA Laboratories maintains extensive records to ensure that all aspects of the analytical process are 
adequately documented because the keeping of laboratory records is a legal requirement. These 
records convey: 

• What was done. 
• When it was done. 
• Who did it. 
• What was found. 

The requirements for laboratory recordkeeping are given in EAL-SOP-065. All data entries are 
made in indelible, water-resistant ink.  The date of the entry and the observer is clear on each 
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entry. The observer uses his/her full name or initials. An initial and signature log is maintained 
so that the recorder of every entry can be identified. All information is recorded in a notebook 
or on other records at the time the observations are made. Recording information on loose pieces 
of paper is not allowed. 

When a mistake is made, the wrong entry is crossed out with a single, linp initialed and dated by 
the person making the entry, and the correct information recorded. Obliteration of an incorrect 
entry or writing over it is not allowed; neither is the use of correction tape or fluid on any 
laboratory records. 

7.4.2 Laboratory Records 

The following records are used to document analytical activities in the laboratory. These are in 
addition to those discussed elsewhere in this manual, such as chain-of-custody (COC) forms, 
log-in sheets, maintenance records (Section 11), and nonconformance forms (Section 13). 

Reagent and Titrant Preparation Records: The procedure for each analysis includes the 
procedures for reagent/ titrant preparation; this includes concentration, storage, and discard 
information. After a reagent/titrant is prepared, the following information is entered on a label 
affixed to the storage bottle: (1) its identity, (2) intended use, (3) titer/concentration, (4) 
preparation date, (5) storage requirement, (6) discard date, and (7) preparer. For titrimetric 
analyses, the procedure includes directions for standardizing the titrant; the laboratory data sheets 
include space for titrant standardization data. 

Standards Preparation Logs: The preparation of stock, intermediate, and working standard 
solutions is recorded in standards preparation logbooks which are specific to the requirements of 
each operational group. Each standard is assigned a number that is used to trace the preparation 
from stock to working standards and to reference the analysis of the standards. The logbooks are 
completed by the appropriate analysts as they prepare the standards and are reviewed by the 
supervisor. 

Sample Preparation Logs: Sample preparation operations, such as digestions and extractions, 
are documented in sample preparation logs which are specific to the operations involved. The 
information in these logs can include: the date, the analyst, sample identification, weight or 
volume of sample used, reagents used, and final volume. It can also include the volume of 
spiking, surrogate, or internal standard solution. 
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Bench Data Sheets: Laboratory bench data sheets are used for those analyses in which instrument 
responses are manually transcribed from instrument readout or from recorder tracings. The data 
sheets are preprinted to reflect the requirements of the analysis and are used to ensure that the 
information is recorded in a complete and organized manner. 

Instrument Run Logs: The run log is used for recording data generation, instrument 
malfunctions, repairs, and maintenance activities. Data generation from an instrument requires 
that the sequence of the introduction of standards, field samples, and QC samples be recorded in 
the instrument run log. The following information is recorded when applicable: instrument 
identification, date, time, analyst, sample identifications, dilutions, and filenames for disk storage. 

Strip Chart Recordings/Chromatograms/Computer Output: All strip chart recordings, 
chromatograms, computer output, and other instrument-generated records are clearly labeled with 
the following information: instrument identification, date, analyst, and sample identifications. 
The operational conditions are also recorded if applicable. 
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Parameter Method 
Method 
Number Matrix Reference 

SAMPLE PREPARATION 
Metals Digestion 
Semivolatile Organics, Pesticides Extraction 
Semivolatile Organics, Pesticides/PCBs Extraction 
Organotins Extractions 
Soluble Salts Extraction 
Total Metals Digestion (FAA/ICP) 
Total Metals Digestion (GFAA) 
Volatile Organics Preparation 

ORGANICS - EXTRACTION CLEANUP 
Acid-base Partition Cleanup 
Alumina Column Cleanup 
Florisil Column Cleanup 
Gel Permeation Cleanup (GPC) 
Silica Gel Cleanup 
Sulfur Cleanup 

ORGANICS 
Acid Extractable Organic Compounds 
Base-Neutral Extractable Organic Compounds 
Polynuclear aromatic hydrocarbons (PAH) 
Halogenated Hydrocarbon Pesticides 
Polychlorinated Biphenyls 
Organotins 

Nitric Acid - Hydrogen Peroxide 
Continuous Extraction 
Soxhlet Extraction 
Solvent Extraction 
Aqueous Extraction 
Nitric Acid - Hydrochloric Acid 
Nitric Acid 
Purge and trap 

Liquid-liquid Partitioning 
Adsorption Column Chromatography 
Adsoiption Column Chromatography 
Size Exclusion Procedure 
Adsorption Column Chromatography 
Treatment with Cu, Hg, or TBA-sulfite 

Gas Chromatography/Mass Spectrometry 
Gas Chromatography/Mass Spectrometry 
HPLC - UV, fluorescence 
Gas Chromatography - ECD 
Gas Chromatography - ECD 
Capillary GC/FPD 

3050 SO (1) 
3520 W (1) 
3540 SO (1) 
NS&T SO (2) 
10-2 SO (3) 
3010 w (1) 
3020 w (1) 
5030 w,so (1) 

3650 w,so (1) 
3610 w.so (1) 
3620 w,so (1) 
3640 w.so (1) 
3630 w.so (1) 
3660 w.so (1) 

8270 w.so (1) 
8270 w.so (1) 
8310 w.so (1) 
8080 w.so (1) 
8080 w.so (1) 
NS&T so (2) 
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Parameter Method 
Method 
Number Matrix Reference 

Volatile Organic Compounds 

METALS 
Aluminum 
Antimony 
Arsenic 
Arsenic 
Beryllium 
Cadmium 
Chromium, Total 
Copper 
Iron 
Lead 
Lead 
Manganese 
Mercury 
Mercury 
Nickel 
Selenium 
Selenium 
Thallium 
Thallium 
Zinc 

Gas Chromatography/Mass Spectrometry 

Atomic Emission - ICP 
Atomic Emission - Trace ICP 
Atomic Ei.iission - Trace ICP 
Atomic Absorption - Furnace 
Atomic Emission - ICP 
Atomic Emission - ICP 
Atomic Emission - ICP 
Atomic Emission - ICP 
Atomic Emission - ICP 
Atomic Absorption - Furnace 
Atomic Emission - Trace ICP 
Atomic Emission - ICP 
Atomic Absorption - Cold Vapor 
Atomic Absorption - Cold Vapor 
Atomic Emission - ICP 
Atomic Absorption - Furnace 
Atomic Emission - Trace ICP 
Atomic Absorption - Furnace 
Atomic Emission - Trace ICP 
Atomic Emission - ICP 

8240 W.SO (1) 

6010 W.SO 
6010 W.SO 
6010 W.SO 
7060 W.SO 
6010 W.SO 
6010 w.so 
6010 W.SO 
6010 W.SO 
6010 W.SO 
7421 W.SO 
6010 W.SO 
6010 W.SO 
7470 w 
7471 so 
6010 W.SO 
7740 w.so 
6010 w.so 
7841 W.SO 
6010 w.so 
6010 w.so 

INORGANIC NONMETALS 
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Parameter Method 
Method 
Number Matrix Reference 

Cyanide, Total 
Sulfide, total 
Total Organic Carbon 
Total Organic Carbon 
Biochemical Oxygen Demand 
Chemical Oxygen Demand 
Nitrogen, Ammonia 
Nitrogen, Total Kjeldahl 
Nitrogen, Nitrate+Nitrite 
Phosphorus, Total 

PHYSICAL PARAMETERS 
Grain Size 
Atteiberg Limits 
Moisture Content 

Colorimetric - Automated UV 
Titrimetric 
Oxidation - Infrared 
Induction Furnace 
BOD (5 day, 20C) 
Colorimetric - Manual 
Colorimetric - Automated Phenate 
Colorimetric - Autoanalyzer II 
Colorimetric - Cadmium Reduction 
Persulfate Digestion 

Seive Analysis 
Physical Measurement 
Gravimetric 

9012 W.SO (1) 
9030 W,SO (1) 
9060 W (1) 
Plumb SO (4) 
405.1 Mod W.SO (5) 
410.4 Mod W.SO (5) 
350.1 Mod W.SO (5) 
351.2 Mod W.SO (5) 
353.2 Mod W.SO (5) 
365.3 Mod W.SO (5) 

D422 SO (6) 
D4318 SO (6) 
D4959 so (6) 

Matrix codes: 
W - Estuarine water, elutriates 
SO - Sediments 
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Parameter Method 
Method 
Number Matrix Reference 
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2. 

3. 

5. 
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including Final Update II. U.S. EPA, Washington, D.C. 
National Oceanographic and Atmospheric Administration. July, 1993. Sampling and Analytical Methods of the National Status and Trends Program, National Benthic 
Surveillance and Mussel Watch Projects. 1984-1992. Volume 4. NOS ORCA 71. NOAA, Silver Spring, Maryland. 
Page, A.L., R.H. Miller, and D.R. Keeney, eds.   1982. Methods of Soil Analysis, Part 2: Chemical and Microbiological Properties, 2nd edition. American Society of 
Agronomy, Madison, Wis. 
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TABLE 7-2 METHOD DETECTION LIMITS (MDLS) FOR SEDIMENT SAMPLES 

Parameter                                                       Units                              Laboratory          Recommended 
 MDL'" TDL"" 

Pesticides and PCBs GC/ECD - organochlorine compounds (SW846 8080) 
Aldrin 
a-BHC 
P-BHC 
5-BHC 
Y-BHC (Lindane) 
a-Chlordane 
Y-Clilordane 
Chlordane (Technical) 
4,4,-DDD 
4,4,-DDE 
4>4

,-DDT 
Dieldrin 
Endosulfan I 
Endosulfan D 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

PCBs GC/ECD - (SW846 8080)"" 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 
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ug/kg 0.20 10 
ug/kg 1.1 - 
ug/kg 0.17 - 
ug/kg 0.20 - 
ug/kg 0.73 10 
ug/kg 0.10 10 
ug/kg 0.10 10 
ug/kg 3.7 10 
ug/kg 1.4 10 
ug/kg 0.20 10 
ug/kg 1.6 10 
ug/kg 1.3 10 
ug/kg 0.10 10 
ug/kg 0.20 10 
ug/kg 0.51 10 
ug/kg 1.4 10 
ug/kg 0.20 10 
ug/kg 0.30 10 
ug/kg 0.83 10 
ug/kg 0.10 10 
ug/kg 12 10 
ug/kg 53 50 
ug/kg 10 - 
ug/kg 10 - 
ug/kg 10 - 
ug/kg 10 - 
ug/kg 4.3 - 
ug/kg 9.3 - 
ug/kg 1.3 • 

ug/kg 4 11.6 
ug/kg 10 11.6 
ug/kg 3 11.6 
ug/kg 4 11.6 
ug/kg 1 11.6 
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TABLE 7-2 METHOD DETECTION LIMITS (MDLS) FOR SEDIMENT SAMPLES 

Parameter Units Laboratory 
MDL'" 

Recommended 
TDL(b) 

Aroclor 1254 
Aroclor 1260 

PCB Congeners - GC/ECD - (SW846 8080) 
2,4,-Dichlorobiphenyl (BZ # 8) 
2,2',5-Trichlorobiphenyl (BZ # 18) 
2,4,4'-Trichlorobiphenyl (BZ # 28) 
2,2',3,5,-Tetrachlorobiphenyl (BZ # 44) 

4,5,-Tetrachlorobiphenyl (BZ # 49) 
5,5'-Tetrachlorobiphenyl (BZ # 52) 
4,4,-Tetrachlorobiphenyl (BZ # 66) 
4,4,-Tetrachlorobiphenyl (BZ # 77) 
SAS'-Pentachlorobiphenyl (BZ # 87) 
4,5>5'-Pentachlorobiphenyl (BZ # 101) 

2,3' 

2,2' 
2,2' 
2,2' 

3,3' 
2,2' 
2,2' 
2,2' 
2,2' 
2,2' 
2,2' 
2,2' 
2,2" 

4,4',5-Pentachlorobiphenyl (BZ # 118) 
4,4',5-Pentahlorobiphenyl (BZ # 126) 
S.S'^^'-Hexachlorobiphenyl (BZ # 128) 
3,4,4',5'-Hexachlorobiphenyl (BZ # 138) 
4,4,,5,5'-Hexachlorobiphenyl (BZ # 153) 

2,3,3,,4,4',5-Hexachlorobiphenyl (BZ # 156) 
4,4,,5,5,-Hexachlorobiphenyl (BZ # 169) 
3,3',4,4',5-Heptachlorobiphenyl (BZ # 170) 
3,4,4',5,5'-Heptachlorobiphenyl (BZ # 180) 
3,4,4',5',6-Heptachlorobiphenyl (BZ # 183) 
3,4,4',6,6'-Heptachlorobiphenyl (BZ » 184) 
3,4',5,5',6-Heptachlorobiphenyl (BZ # 187) 
3,3',4,4',5,6-Octachlorobiphenyl (BZ # 195) 
S.S'^^'.S.S'.e-Nonachlorobiphenyl (BZ # 206) 
3,3',4,4',5,5',6,6'-Decachlorobiphenyl (BZ ft 209) 

Semivolatile organics GC/MS 
Benzidine 
Benzole acid 
Benzyl alcohol 
Bis(2-chloroethyl) ether 

(SW846 3540/ 8270) 

ug/kg 2 11.6 
ug/kg 0.3 11.6 

ug/kg 0.97 
ug/kg 0.72 
ug/kg 0.84 
ug/kg 0.72 
ug/kg 0.97 
ug/kg 1.3 
ug/kg 0.89 
ug/kg 1.8 
ug/kg 0.82 
ug/kg 0.83 
ug/kg 0.86 
ug/kg 1.0 
ug/kg 1.3 
ug/kg 1.0 
ug/kg 1.0 
ug/kg 0.99 
ug/kg 1.2 
ug/kg 1.6 
ug/kg 0.98 
ug/kg 1.1 
ug/kg 0.63 
ug/kg 0.79 
ug/kg 0.78 
ug/kg 1.2 
ug/kg 1.2 
ug/kg 1.0 

ug/kg 280 
ug/kg 380 100 
ug/kg 90 50 
ug/kg 140 - 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QAIQC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 
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TABLE 7-2 METHOD DETECTION LIMITS (MDLS) FOR SEDIMENT SAMPLES 

Parameter                                                       Units                              Laboratory          Recommended 
 MDL"' TDL"" 

Bis(2-chloroethoxy)methane 
Bis(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butylbenzylphthalate 
Carbazole 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
2-Chlorophenol-d4 
4-Chlorophenyl phenyl ether 
Cyclohexanone 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,2-Dichlorobeiizene-d4 
1,3-Dichlorobenzene 
1,4-Dichloroben2ene 
3,3' -Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
4,6-Dinitro-2-Methylphenol 
2,4-Dimethylphenol 
Dimethyl phthalate 
2,4-Dimtrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
1,2-Diphenylhydrazine 
Di-n-octyl phthalate 
2-Fluorobiphenyl 
2-Fluorophenol 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Isophorone 
1 -Methylnaphthalene 
2-Methylnaphthalene 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-9S-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 
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ug/kg 81 - 
ug/kg 130 50 
ug/kg 31 - 
ug/kg 86 50 
ug/kg 49 - 
ug/kg 270 - 
ug/kg 48 - 
ug/kg 59 - 
ug/kg 124 - 
ug/kg 120 - 
ug/kg 65 - 
ug/kg 200 - 
ug/kg 44 50 
ug/kg 49 50 
ug/kg 190 20 
ug/kg 200 - 
ug/kg 190 20 
ug/kg 180 20 
ug/kg 290 - 
ug/kg 61 - 
ug/kg 48 50 
ug/kg 62 - 
ug/kg 160 20 
ug/kg 41 50 
ug/kg 110 - 
ug/kg 52 - 
ug/kg 70 - 
ug/kg 36 - 
ug/kg 34 50 
ug/kg 56 - 
ug/kg 150 - 
ug/kg 60 10 
ug/kg 150 20 
ug/kg 180 100 
ug/kg 74 - 
ug/kg 76 - 
ug/kg - 20 
ug/kg 76 20 
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TABLE 7-2 METHOD DETECTION LIMITS (MDLS) FOR SEDIMENT SAMPLES 

Parameter                                                       Units                              Laboratory          Recommended 
 MDL'" TDL"" 

2-Methylphenol 
3 +4-Methylphenol 
4-Methylphenol 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
Nitrobenzene-dj 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitrosodimethylamine 
N-Nitroso-di-n-propylamine 
2,2,-Oxybis(l-chloropropane) 
Pentachlorophenol 
Phenol 
Phenol-d4 
Pyridine 
Terphenyl-d4 

2,4,6-Tribromophenol 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo[a]anthracene 
Benzo[b]fluoranthene 
Benzo[k]fluoranthene 
Benzo[a]pyrene 
Benzo[ghi]perylene 
Chrysene 
Dibenzo[a,h]anthracene 
Fluoranthene 
Fluorene 
Indeno[ 1,2,3-cd]pyrene 

ug/kg 84 50 
ug/kg 80 - 
ug/kg 80 100 
ug/kg 58  , - 
ug/kg 210 - 
ug/kg 88 - 
ug/kg 120 - 
ug/kg 120 - 
ug/kg 110 - 
ug/kg 62 - 
ug/kg 61 20 
ug/kg 160 - 
ug/kg 79 - 
ug/kg 120 - 
ug/kg 69 100 
ug/kg 91 100 
ug/kg 86 - 
ug/kg 120 - 
ug/kg 52 - 
ug/kg 63 - 
ug/kg 140 10 
ug/kg 32 - 
ug/kg 60 - 

8310)-30 grams - Soil 
ug/kg 16 20 
ug/kg 36 20 
ug/kg 0.88 20 
ug/kg 0.81 20 
ug/kg 1.7 20 
ug/kg 0.83 20 
ug/kg 0.78 20 
ug/kg 1.9 20 
ug/kg 1.1 20 
ug/kg ' 1.9 20 
ug/kg 2.9 20 
ug/kg 3.6 20 
ug/kg 1.7 20 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 
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TABLE 7-2 METHOD DETECTION LIMITS (MDLS) FOR SEDIMENT SAMPLES 

Parameter Units Laboratory 
MDL"1 

Recommended 
TDL(b) 

Naphthalene 
Phenanthrene 
Pyrene 
1 -Methylnaphthalene 
2-Methylnaphthalene 

Organotins (NS&T) 
Tributyltin 
Dibutlytin 
Monobutyltin 

Volatile organics - 5g GC/MS (SW846 8240) 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromofluorobenzene 
Bromomethane 
2-Butanone 
methyl tert-Butyl ether (MTBE) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
3 -Chloro-1 -propene 
Dibromochloromethane 
1,2-Dibromoethane 
1,2 Dichlorobenzene 
1,2-Dichloroethene (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
Dichlorofluoromethane 

ug/kg 17 20 
ug/kg 0.71 20 
ug/kg 0.85 20 
ug/kg - 20 
ug/kg - 20 

mg/kg 0.8 10'° 
mg/kg 0.8 lO*' 
mg/kg 0.8 lO*' 

ug/kg 3.5 . 

ug/kg 4.7 - 
ug/kg 3.1 - 
ug/kg 0.43 10 
ug/kg 0.51 - 
ug/kg 0.40 - 
ug/kg 0.41 - 
ug/kg 0.46 - 
ug/kg 0.81 - 
ug/kg 0.62 - 
ug/kg 0.64 - 
ug/kg 0.25 - 
ug/kg 0.30 - 
ug/kg 0.94 - 
ug/kg 0.45 - 
ug/kg 0.38 10 
ug/kg 0.86 - 
ug/kg 0.36 - 
ug/kg 0.56 - 
ug/kg 0.57 - 
ug/kg 0.32 - 
ug/kg 0.56 - 
ug/kg 0.33 - 
ug/kg 0.48 - 
ug/kg 0.59 - 
ug/kg 0.24 - 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 
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TABLE 7-2 METHOD DETECTION LIMITS (MDLS) FOR SEDIMENT SAMPLES 

Parameter                                                        Units                              Laboratory          Recommended 
 MDL'" TDL"" 

1,1 -Dichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethane-d4 
1,1 -Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Diisopropyl ether 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Methylene chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene-d8 

Toluene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
m&P-Xylenes 
o-Xylene 

Inorganic nonmetals 
Cyanide (SW846 9012) 
Nitrogen, 
ammonia (EPA 350.1) 
nitrate + nitrite (EPA 353.2) 
total Kjeldahl (EPA 351.2) 
Phosphorus, total (EPA 365.3) 
Sulfide (SW846 9030) 
TOC (Plumb, 1981) 
BOD (EPA 405.1 Mod) 
COD (EPA 410.4 Mod) 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 

60787.26 Bay Sediment Sampling and Analysis 

ug/kg 0.39 - 
ug/kg 0.59 - 
ug/kg 0.55 - 
ug/kg 0.43 - 
ug/kg 0.69 - 
ug/kg 0.30 - 
ug/kg 0.47 - 
ug/kg 0.58 - 
ug/kg 0.48 10 
ug/kg 0.96 - 
ug/kg 0.73 - 
ug/kg 0.65 - 
ug/kg 0.39 - 
ug/kg 0.44 - 
ug/kg 0.53 10 
ug/kg 0.31 - 
ug/kg 0.27 10 
ug/kg 0.31 - 
ug/kg 0.63 - 
ug/kg 0.31 10 
ug/kg 0.50 - 
ug/kg 0.41 - 
ug/kg 0.68 - 
ug/kg 0.44 - 
ug/kg 0.55 10(=) 

ug/kg 0.39 10(c) 

mg/kg 0.083 2.0 

mg/kg 0.50 0.1 
mg/kg 0.16 - 
mg/kg 10.0 - 
mg/kg 1.7 - 
mg/kg 21.0 0.1 
mg/kg - 0.1% 
mg/kg ~ - 
mg/kg - - 
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TABLE 7-2 METHOD DETECTION LIMITS (MDLS) FOR SEDIMENT SAMPLES 

Parameter Units Laboratory 
MDL'" 

Recommended 
TDL<b) 

Metals - Cold Vapor (SW846 7471) 
Mercury 

Metals - Furnace (SW846) 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Thallium 

Metals - ICP (SW846) 
Aluminum 
Beryllium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Silver 
Zinc 

Metals-Trace ICP (SW846 6010) 
Antimony 
Arsenic 
Cadmium 
Lead 
Selenium 
Thallium 

mg/kg 0.05 0.2 

mg/kg 0.3 2.5 
mg/kg 0.1 5.0 
mg/kg 0.1 2.5 
mg/kg 0.1 0.3 
mg/kg 0.1 5.0 
mg/kg 0.1 5.0 
mg/kg 0.1 5.0 
mg/kg 0.3 5.0 
mg/kg 0.1 1.0 
mg/kg 0.2 0.2 

mg/kg 15.5 50 
mg/kg 0.1 2.5 
mg/kg 0.5 5 
mg/kg 0.4 5 
mg/kg 6.3 50 
mg/kg 2.4 5 
mg/kg 0.6 5 
mg/kg 0.9 5 
mg/kg 0.4 0.2 
mg/kg 1.1 15 

mg/kg 0.1 2.5 
mg/kg 0.1 5.0 
mg/kg 0.1 0.3 
mg/kg 0.1 5.0 
mg/kg 0.2 1.0 
mg/kg 0.2 0.2 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Waler, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 

60787.26 Bay Sediment Sampling and Analysis 
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TABLE 7-3     METHOD DETECTION LIMITS (MDLS) FOR SITE WATER AND ELUTRIATE SAMPLES 

Parameter Units Laboratory Recommended 
MDL(', TDL(b, 

Pesticides and PCBs GC/ECD - organochlorine compounds (SW846 8080) 
Aldrin ug/L 0.007 0.04 
a-BHC ug/L 0.006 - 
p-BHC ug/L 0.003 - 
5-BHC ug/L 0.003 - 
Y-BHC (Lindane) ug/L 0.010 0.1 
a-Chlordane ug/L 0.005 0.14 
Y-Chlordane ug/L 0.005 0.14 
Chlordane (Technical) ug/L 0.11 0.14 
4,4,-DDD ug/L 0.030 0.1 
4,4'-DDE ug/L 0.014 0.1 
4,4,-DDT ug/L 0.022 0.1 
Dieldrin ug/L 0.034 0.02 
Endosulfan I ug/L 0.009 0.1 
Endosulfan II ug/L 0.007 0.1 
Endosulfan sulfate ug/L 0.018 0.1 
Endrin ug/L 0.031 0.1 
Endrin aldehyde ug/L 0.011 0.1 
Endrin ketone ug/L 0.025 0.1 
Heptachlor ug/L 0.017 0.1 
Heptachlor epoxide ug/L 0.004 0.1 
Methoxychlor ug/L 0.24 0.5 
Toxaphene ug/L 0.62 0.5 
Aroclor 1016 ug/L 0.073 - 
Aroclor 1221 ug/L 1.1 - 
Aroclor 1232 ug/L 0.30 - 
Aroclor 1242 ug/L 0.40 - 
Aroclor 1248 ug/L 0.24 - 
Aroclor 1254 ug/L 0.28 - 
Aroclor 1260 ug/L 0.04 - 

Semivolatile organics GC/MS - (SW846 8270) 
Acenaphthene ug/L 3 10 
Acenaphthylene ug/L 3 10 
Anthracene ug/L 2 10 

(a) MDL determined according lo the procedure specified in 40 CFR 136. Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 

60787.26 Bay Sediment Sampling and Analysis 
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TABLE 7-3     METHOD DETECTION LIMITS (MDLS) FOR SITE WATER AND ELUTRIATE SAMPLES 

Parameter Units Laboratory      Recommended 
MDL"0 TDL(b) 

Benzidine 
Benzo[a]anthracene 
Benzo[b]fluoranthene 
Benzo[k]fluoranthene 
Benzo[a]pyrene 
Benzo[ghi]perylene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethyl) ether 
Bis(2-chloroethoxy)methane 
Bis(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butylbenzylphthalate 
Carbazole 
4-Chloroaniline 
4-Chloro-3 -methy Iphenol 
2-Chloronaphthalene 
2-Chlorophenol 
2-Chlorophenol-d4 

4-Chlorophenyl phenyl ether 
Chrysene 
Cyclohexanone 
Dibenzo[a,h]anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,2-Dichlorobenzene-d4 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3' -Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
4,6-Dinitro-2-Methylphenol 
2,4-Dimethylphenol 
Dimethyl phthalate 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 

60787.26 Bay Sediment Sampling and Analysis 

ug/L 2 - 
ug/L 1 10 
ug/L 1 10 
ug/L 2 10 
ug/L 1 10 
ug/L 1 10 
ug/L 2 50 
ug/L 2 50 
ug/L 4 - 
ug/L 4 - 
ug/L 7 10 
ug/L 3 - 
ug/L 2 10 
ug/L 2 - 
ug/L 6 - 
ug/L 1 - 
ug/L 3 - 
ug/L 4 - 
ug/L 4 - 
ug/L 3 - 
ug/L 2 10 
ug/L 4 - 
ug/L 2 10 
ug/L 3 10 
ug/L 2 10 
ug/L 4 10 
ug/L 4 - 
ug/L 4 10 
ug/L 4 10 
ug/L 10 - 
ug/L 3 - 
ug/L 3 10 
ug/L 2 - 
ug/L 4 10 
ug/L 4 10 
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TABLE 7-3     METHOD DETECTION LIMITS (MDLS) FOR SITE WATER AND ELUTRIATE SAMPLES 

Parameter Units Laboratory      Recommended 
MOL'" TDL<b) 

2,4-Dinitrophenol 
2,4-Diiiitrotoluene 
2,6-Dinitrotoluene 
1,2-Diphenylhydrazine 
Di-n-octyl phthalate 
Fluoranthene 
2-FIuorobiphenyl 
Fluorene 
2-Fluorophenol 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno[ 1,2,3-cd]pyrene 
Isophorone 
1 -Methylnaphthalene 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol ^ 
3 +4-MeUiylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroamline 
4-Nitroaniline 
Nitrobenzene 
Nitrobenzene-dj 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitrosodimethylamine 
N-Nitroso-di-n-propylamine 
2,2' -Oxybis(l -chloropropane) 
Pentachlorophenol 
Phenanthrene 
Phenol 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 

60787.26 Bay Sediment Sampling and Analysis 

ug/L 2 - 
ug/L 1 - 
ug/L 1 - 
ug/L 2 - 
ug/L 2 10 
ug/L 2 10 
ug/L 4 - 
ug/L 2 10 
ug/L 4 - 
ug/L 3 10 
ug/L 5 50 
ug/L 4 50 
ug/L 3 - 
ug/L 1 10 
ug/L 2 - 
ug/L - 10 
ug/L 4 10 
ug/L 3 10 
ug/L 3 10 
ug/L 3 - 
ug/L 5 10 
ug/L 1 - 
ug/L 4 - 
ug/L 3 - 
ug/L 5 - 
ug/L 4 - 
ug/L 4 - 
ug/L 1 - 
ug/L 2 50 
ug/L 4 - 
ug/L 3 - 
ug/L 4 - 
ug/L 2 50 
ug/L 2 10 
ug/L 4 10 
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TABLE 7-3     METHOD DETECTION LIMITS (MDLS) FOR SITE WATER AND ELUTRIATE SAMPLES 

Parameter Units Laboratory      Recommended 
MDL0" TDL(b) 

Pyrene ug/L 1 
Pyridine ug/L 6 
Terphenyl-dl4 ug/L 2 
2,4,6-Tribromophenol ug/L 3 
1,2,4-Trichlorobenzene ug/L 5 
2,4,5-Trichlorophenol ug/L 2 
2,4,6-Trichlorophenol ug/L 2 

Volatile organics GC/MS - 5 mL purge (SW846 8240) 
Acetone ug/L 5 
Acrolein ug/L 8 
Acrylonitrile ug/L 5 
Benzene ug/L 
Bromodichloromethane ug/L 
Bromofluorobenzene ug/L 
Bromoform ug/L 
Bromomethane ug/L 
2-Butanone ug/L 
methyl tert-Butyl ether (MTBE) ug/L 
Carbon disulfide ug/L 
Carbon tetrachloride ug/L 
Chlorobenzene ug/L 
Chloroethane ug/L 
2-Chloroethyl vinyl ether ug/L 
Chloroform ug/L 
Chloromethane ug/L 2 
3 -Chloro-1 -propene ug/L 
1,2-Dibromoethane (EDB) ug/L 
D ibromochloromethane ug/L 
1,2 Dichlorobenzene ug/L 0 
cis-1,2-Dichloroethene ug/L 
trans-1, 2-Dichloroethene ug/L 
1,3-Dichlorobenzene ug/L 
1,4-Dichlorobenzene ug/L 
Dichlorodifluoromethane ug/L 

10 

10 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments. Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 

60787.26 Bay Sediment Sampling and Analysis 
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TABLE 7-3     METHOD DETECTION LIMITS (MDLS) FOR SITE WATER AND ELUTRIATE SAMPLES 

Parameter Units 

1,1 -Dichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethane-d4 
1,1 -Dichloroethene 
Dichlorofluoromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Diisopropyl ether 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Methylene chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene-d8 

Toluene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1, 2, 3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
m&p-Xylene 
o-Xylene 

Inorganic nonmetals/general organics 
Cyanide (EPA 335.3) 
BOD (EPA 405.1) 
COD (EPA 410.4) 
Nitrogen, 
ammonia (EPA 350.1) 

Laboratory Recommended 
MDLW TDL"" 

ug/L 
ug/L - 
ug/L - 
ug/L - 
ug/L - 
ug/L - 
ug/L - 
ug/L 0.8 - 
ug/L 0.9 - 
ug/L 5 
ug/L - 
ug/L - 
ug/L - 
ug/L 0.9 - 
ug/L - 
ug/L 5 
ug/L - 
ug/L 5 
ug/L - 
ug/L - 
ug/L 5 
ug/L - 
ug/L - 
ug/L - 
ug/L - 
ug/L 2 5(0 

ug/L 5(0 

mg/L 5.0 . 

mg/L 0.67 - 
mg/L 0.44 - 

mg/L 0.063 0.03 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract-volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 

60787.26 Bay Sediment Sampling and Analysis 
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TABLE 7-3     METHOD DETECTION LIMITS (MDLS) FOR SITE WATER AND ELUTRIATE SAMPLES 

Parameter Units Laboratory Recommended 
MDL**' TDL(b) 

mg/L 0.011 
mg/L 0.14 - 
mg/L 0.015 - 
mg/L 0.84 0.1 
mg/L 0.069 0.1% 

nitrate+nitrite (EPA 353.2) 
total Kjeldahl (EPA 351.2) 
Phosphorus, total (EPA 365.3) 
Sulfide (EPA 376.1) 
TOC(EPA415.2) 

Metals - Cold Vapor (SW846 7470) 
Mercury ug/L 0.1 0.2 

Metals - Furnace (SW846 7000 series) 
Chromium 
Copper 
Nickel 

Metals - ICP (SW846 6010) 
Aluminum 
Beryllium 
Iron 
Manganese 
Zinc 

Metals-Trace ICP (SW846 6010) 
Antimony 
Arsenic 
Cadmium 
Lead 
Selenium 
Thallium 

ug/L 1.0 1 
ug/L 1.0 1 
ug/L 3.0 1 

ug/L 29.0 40 
ug/L 1.0 0.2 
ug/L 20.0 10 
ug/L 5.0 1 
ug/L 6.0 1 

ug/L 1.0 3 
ug/L 1.0 1 
ug/L 1.0 1 
ug/L 1.0 1 
ug/L 2.0 2 
ug/L 2.0 1 

(a) MDL determined according to the procedure specified in 40 CFR 136, Appendix B. 
(b) TDL recommendations are derived from EPA QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged 
Material Evaluations - Chemical Evaluations. EPA 823-B-95-001, April 1995. Levels not provided for all analytes. 
(c) TDL refers to total (not speciated). 
(d) Final extract volume 2.0 ml; MDLs estimated based on 10 ml final extract determinations. 

60787.26 Bay Sediment Sampling and Analysis 
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING 

8.1  DATA REDUCTION 

8.1.1 Field Data Reduction 

Field data reduction will vary depending on the type of data being collected and the operating unit 
from which the data is being collected. Data reduction will generally consist of particular 
procedures that are applied to the data and of the consolidation of data from various sources. All 
equations used to calculate concentrations or other values will be presented. All calculated results 
will be verified by someone other than the originator of the calculations. 

8.1.2 Laboratory Data Collection and Reduction 

Data Collection: For inorganic and general organic analyses where the instruments are not 
directly coupled to computerized data systems, the raw data are instrument responses in the form 
of meter, recorder, or printer output. The chemist performing the analysis enters the bench- 
generated data into a bound laboratory workbook specific for each parameter. All entries are 
made in ink. These data consist of instrumental responses (absorbances, percent transmittances, 
etc.), standard and spike concentrations, sample numbers, and any other pertinent information. 
The workbooks are under the control of the group supervisor who is responsible for their security. 
For computerized instruments the output is in the form of printer output and files on magnetic 
disks, which are filed by sample batch. 

For chromatographic organic analyses, the raw data are instrument responses in the form of 
chromatograms, integrator outputs, or computer-generated data files. The chromatograms and 
printer output are stored in project-specific files. The data files are archived on magnetic tape or 
disks. 

Data Reduction: Data reduction includes the processes that define or compute either the values 
or numbers of data items. The data reduction processes used in the laboratory include 
establishment of calibration curves, calculation of sample concentrations from instrument 
responses, and computation of quality control parameters (Table 3-1). Calibration is discussed 
in Section 6 of this QAPjP. Table 8-1 lists the formulas used to calculate sample concentrations. 

Sample Calculations: The reduction of instrument responses to sample concentrations takes 
different forms for different types of methods. The discussion below deals with 
nonchromatographic and chromatographic methods and solid sample calculations. 

60787.26 Bay Sediment Sampling and Analysis 
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For most spectrophotometric analyses, the sample concentrations are calculated from the measured 
instrument responses using a calibration curve. The sample concentrations can be back-calculated 
from a regression equation fitted to calibration data. For gravimetric and titrimetric analyses, the 
calculations are performed according to equations given in the method. 

For chromatographic analyses, the unknown concentrations are determined using response factors 
with external standardization. Quantitation by the external standard technique for GC analyses 
involves calculation of the concentrations of the target compound from the sample response and 
the response of a standard solution of the compound. These calculations are generally performed 
by the associated computerized data systems. The data are transferred to summary tables, which 
are given to the reports group. 

Final concentrations will be reported on a dry-weight basis for sediments. Prior to analysis, the 
percent solids of a sediment sample will be determined and the appropriate correction applied to 
determine the "corrected" weight needed to achieve the required dry weight for the sediment 
sample analysis. The dry-weight concentration is then calculated from the analytical concentration 
of the "corrected" sediment sample. 

Reporting Conventions and Units: The number of conventions set forth in the figures for 
reported data will be consistent with the EAL-SOP-172. Reporting units used are those commonly 
used for the analyses performed. Concentrations in sediment samples are expressed in terms of 
weight per unit dry weight (e.g., mg/kg (dry), ug/kg (dry)). 

8.2 DATA VALIDATION 

8.2.1  Field Data Validation 

Field data validation will consist of both quantitative measures (QA/QC samples) and qualitative 
evaluation. Qualitative evaluation will generally consist of reviewing documentation of field 
activities, how well collection procedures were followed, and field instrument performance. 
Project field data will also be compared to historical data, when available. 

Validation is the prime responsibility of the project manager who addresses the following areas: 

• Proper chain-of-custody, sample handling, and decontamination procedures followed. 
• Samples collected according to specified methods. 
• Field instrumentation calibrated according to specified methods. 
• Quality control samples (e.g., blanks, replicates) collected as required. 
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• Field data sheets and logbooks completed and in agreement with sample container 
labels and chain-of-custody forms. 

8.2.2      Laboratory Data Validation 

Laboratory quality control criteria for method performance and sample measurement bias are listed 
in Appendix A, and include the following: 

• holding times 
• initial and continuing calibration 
• laboratory blanks 
• surrogate recoveries 
• matrix spikes and matrix spike duplicates 

In addition to the quality control parameters, data are assessed against the stated requirements on 
the chain-of-custody and sample handling procedures (Section 5). The reviewers also check that 
transcriptions of raw or final data are correct and that calculations are performed correctly and 
verified. 

The data review process includes initia' ^review by the analyst during sample analysis and data 
generation, followed by QC Chemist review and Manager/Supervisor review. Data review 
checklists are used to document the performance and review of the quality control and analytical 
data. No data can be released without compliant method performance criteria except with the 
approval of the appropriate Division Manager and the LPM. 

8.3 LABORATORY REPORTS 

The laboratory Reports group receives the data package after the Division Manager has released 
it. Reports assembles the draft report by collecting and incorporating: 

• all the data packages for each analysis associated with the reported samples. 
• the QC chemist narratives. 
• other report-related information, such as copies of chain-of-custody, communication 

records, and nonconformance forms. 

The Laboratories' draft report contains all the information specified in Appendix D. It is prepared 
and reviewed by the Reports staff, and released by the Reports Supervisor. The draft data report 
is then reviewed by the appropriate Division Managers who sign the report narrative to certify that 
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the report meets the Data Quality Objectives for precision, accuracy, and completeness specified 
for the project. The report is forwarded to the LPM who releases the report to the client. A copy 
of the report is filed in the Central Project File. 
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TABLE 8-1 SAMPLE CONCENTRATION CALCULATION FORMULAS 

Application Formula Symbols 

Linear regression calibration curves C = (R - a^ya. C = analytical concentration 
R = instrument response 
ao =  intercept   of regression   curve   (instrument   response   when 

concentration is zero) 
a, =  slope of regression curve (change in response per change in 

concentration) 

Calibration factors' C = 
CF V, 

C - concentration (ugl.) 
CF = calibration factor 
A, = peak size of target compound in sample extract 
V, = final volume of extracted sample (mL) 
V, = initial volume of sample extracted (mL) 

Response factors' C = 
c^v, 
RFA. V, 

C = concentration (ug/L) 
RF = internal standard response factor 
C„ = concentration of the internal standard (ug/L) 
A, = area of the characteristic ion for the target compound 
V, = final volume of extracted sample (mL) 

A„ = area of the characteristic ion for the internal standard 
V, = initial volume of sample extracted (mL) 

Residues1 W-T 

R=         x 1.000.000 
V 

R" = residue concentration (mg'L) 
W = weight of dried residue + container (g) 
T = tare weight of container (g) 
V = volume of sample used (mL) 

Solid samples1 C VD 

\V(»'oS.'100) 
K = dry-weight concentration (mg/kg) 
C = analytical concentration (mg/L) 
V = final volume (mL) of processed sample solution 
D - dilution factor 
W = wet weight (g) of as-received sample taken for analysis 

"oS - percent solids of as-received sample 

I Us«d for quanbubon by the external standard technique 
2. Used for quanbtabon by the internal standard technique 
3. Used for total filterable, nonfilterable. and volatile residues as well as gravunetnc od and grease 
4. Some values for the conversion factor include. 50.000 for alkalinity, acidity, and hardness. 8.000 for Winkler; 16.000 for lodometnc sulbde. and 35,500 for residual clilnmit: 
5. Used to calculate the dry-weight concentrabon of a solid sample from the analytical concentrabon of the processed sample 
6- Conversion factor to convert g/mL to mg/L: 

•  g  • iCmL . IQW 
mL L        g 
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9.  INTERNAL QUALITY CONTROL CHECKS 

A quality control program is a systematic process that controls the validity of analytical results by 
measuring the accuracy and precision of method and matrix, developing expected control limits, 
using these to detect anomalous events and requiring corrective action techniques to prevent or 
minimize the recurrence of these events. Quality control measurements for analytical protocols 
are designed to evaluate laboratory performance, and measurement biases resulting from the 
sample matrix and field performance. 

• Laboratory method performance: All quality control criteria for method performance must be 
met for all target analytes for data to be reported. These criteria generally apply to instrument 
tune, calibration, method blanks, laboratory control samples (LCS), MDL verification sample, 
and Standard Reference Materials (SRM). In some instances where method criteria fail, 
useable data can be obtained and are reported with client approval. The narrative will then 
include a thorough discussion of the impact on data quality. 

• Sample performance: The accuracy and precision of sample analyses are influenced by both 
internal and external factors. Internal factors are those associated with sample preparation and 
analysis. Internal factors are monitored by the use of internal quality control samples. Quality 
control field samples are analyzed to determine any measurement bias due to the sample matrix 
based on evaluation of matrix spikes (MS) and matrix spike duplicates (MSD). If acceptance 
criteria are not met, matrix interferences are confirmed either by reanalysis or by inspection 
of the LCS results to verify that laboratory method performance is in control. Data are 
reported with appropriate qualifiers or discussion. 

• Field performance: Quality control samples are used to evaluate the effectiveness of the 
sampling program to obtain representative samples, eliminating any cross contamination. These 
include trip blanks (for volatile organics), field replicates and field blanks. 

9.1 LABORATORY QUALITY CONTROL SAMPLES 

Quality control samples specified in the ITM will be analyzed at the frequency stated below for 
each matrix. Standard Reference Materials (SRMs) will be obtained from National Institute of 
Standards and Technology (NIST) or a comparable source, if available. Acceptance criteria are 
listed in Appendix A. With concurrence of the U.S. Army Corps of Engineers, Baltimore 
District, only one sediment SRM sample will be run, and no water SRM. 
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Sediment Samples 

Standard Reference Material 1 for this project 

Method Blanks 1 per analytical batch of 1-20 samples 

Laboratory Control Sample 1 per analytical batch of 1-20 samples 

Surrogates Spiked into all field and QC samples 

Matrix Spike/Matrix Spike Duplicate 1 per analytical batch of 1-20 samples 

Water Samples 

Standard Reference Material 1 per analytical batch of 1-20 samples (not 
applicable) 

Method Blanks 1 per analytical batch of 1-20 samples 

Laboratory Control Sample 1 per analytical batch of 1-20 samples 

Surrogates Spiked into all field and QC samples 

Matrix Spike/Matrix Spike Duphcate 1 per analytical batch of 1-20 samples 

9.1.1 Standard Reference Material 

Standard Reference Materials (SRM) represent performance-based QA/QC. A standard reference 
material is a soil/solution with a certified concentration that is analyzed as a sample and is used 
to monitor analytical accuracy. SRMs, if available, will be performed for every batch of twenty 
(20) or fewer samples. 

9.1.2 Method Blanks 

The method (reagent) blank is used to monitor laboratory contamination. This is usually a sample 
of laboratory reagent water processed through the same analytical procedure as the sample 
(i.e., digested, extracted, distilled). One method blank is prepared and analyzed every day that 
samples are prepared. 

The method blank must contain less than or equal to three times the method detection limit (MDL) 
limit for the compounds of interest. If this criteria is not met, then all sample processing will be 
halted until corrective measures are taken and documented. All samples processed with the 
out-of-control method blank will be reprocessed and reanalyzed.  If analytes are detected at <3 
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9.1.3 Laboratory Control Sample 

The Laboratory Control Sample is a fortified method blank analyzed with each analytical batch 
of twenty (20) or fewer samples. These samples generally consist of reagent water or solid 
fortified with the analytes of interest for single-analyte methods and selected analytes 
for multi-analyte methods according to the appropriate analytical method. They are prepared and 
analyzed with the associated sample batch. The analyte recovery from each is used to monitor 
analytical accuracy. 

The percent recovery is calculated and plotted onto control charts with warning limits at two (2) 
standard deviations (95% confidence limit), and control limits at three standard deviations (99% 
confidence limit). Control charts are used to alert the laboratory of the need to check method 
procedure through trend analysis of the charts (EAL-SOP-247). 

9.1.4 Matrix Spike/Matrix Spike Duplicate 

A fortified sample (matrix spike) is an aliquot of a field sample which is fortified with the 
analyte(s) of interest and analyzed to monitor matrix effects associated with a particular sample. 
Samples to be spiked are chosen at random. The final spiked concentration of each analyte in the 
sample should be at least ten times the calculated MDL. A duplicate fortified sample (matrix 
spike duplicate) will be performed for every batch of twenty (20) or fewer samples. 

9.1.5 Surrogates 

Surrogates are organic compounds that are similar to analytes of interest in chemical composition, 
extraction, and chromatography, but are not normally found in environmental samples. These 
compounds are spiked into all blank, standards, samples, and spiked samples prior to analysis for 
organic parameters. Generally, surrogates are not used for inorganic analyses. Percent recoveries 
are calculated for each surrogate. Surrogates shall be spiked into samples according to the 
appropriate analytical method (Section 7 of this QAP). Surrogate spike recoveries shall fall within 
the control limits set in accordance with procedures specified in the method. Surrogate recoveries 
will not be calculated if sample dilution causes the surrogate concentration to fall below the 
quantitation limit. 
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9.2 CONTROL CHARTS 

Quality control charts are graphical plots that are used to determine whether a process is in a state 
of statistical control. The vertical axis of the control chart is the value of the parameter being 
measured, and the horizontal axis is the time or sequence of the measurements. A control chart 
is characterized by a central line, warning limits, and control limits. The central line is the mean, 
theoretical, or most probable value for the measured parameter. The limits are values on either 
side of the central line with which are associated probabilities that an observed value will be 
within the limits. The warning limits are the 2a or 95% limits; that is, if the process is operating 
correctly and only random scatter is being observed, nineteen out of twenty points should fall 
inside the warning limits. The control limits are the 3o or 99% limits; only one point in a 
hundred should fall outside these limits by chance alone. 

9.2.1  Accuracy and Precision Charts 

The control charts used in the laboratory are generated from the analysis of laboratory control 
samples (LCS), which are used to demonstrate that a method is in control, apart from sample 
matrix effects (NEESA 1988). The data from the LCS measurements are plotted on two Shewhart 
control charts; one for accuracy, and the other for precision. The parameter that is plotted on the 
accuracy chart is the percent recovery of the LCS measurement, calculated from: 

.^r,,        found concentration        .nA percent recovery (%R) =  =  x 100 
expected concentration 

The moving ranges between each successive pair of percent recoveries are calculated and plotted 
on the precision chart: 

moving range (R,) = |%RM - %R.|     for i = 1,2,3...(n-1) 

9.2.2 Calculation of Chart Limits 

To calculate the warning and control limits for the charts, 20-30 values of the percent recoveries 
are collected. From these data the mean percent recovery, %R, and the mean moving range, R, 
are calculated. The central line of the accuracy chart is the mean percent recovery, %R. For 
control charts based on the moving range of two measurements, the upper and lower warning and 
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control limits of the accuracy chart are given by: 

Upper control limit (UCL)     = %R + 2.660R 

Upper warning limit (UWL)   =%R+ 1.773R 

Lower warning limit (LWL)   = %R- 1.773 R 

Lower control limit (LCL)     = %R- 2.660R 

The central line of the precision chart is the mean moving range, R. The warning and control 
limits for the precision chart are given by: 

UCL = 3.267R 
UWL = 2.511R 
LWL =0 
LCL =0 

The limits are updated at least quarterly or when the method is changed significantly. 

9.2.3 How the Charts are Used 

As the value for the control sample is calculated it is compared against the established limits. If 
the value is within the limits, the analysis is in control and data generated can be used. The 
percent recovery and the associated run information are entered into the LIMS data base from 
which they can be retrieved to plot control charts and to update the limits. 

9.2.4 Out-of-ControI Situations 

The following three conditions are used with the control charts to indicate that a possible 
out-of-control situation exists: 

1) any point outside the control limits; 
2) any two consecutive points between the warning and control limits; or 
3) seven successive points on the same side of the central line. 

When one of these conditions exists, the method and the calculations must be investigated to 
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determine if a cause for the condition can be found. When an analyst observes that an cut-of- 
control situation has occurred, the analyst's supervisor is notified, and the appropriate corrective 
action procedures are initiated. No further analyses are performed until the situation is remedied. 
If the problem cannot be identified or corrected, the Laboratory Manager and Quality Assurance 
Manager are notified. 

An out-of-control event and the corrective action taken are documented on a nonconformance 
record form.which is discussed in Section 13 of this QAP. 

9.2.5 References 

American Society for Testing and Materials. 1976. ASTM Manual on Presenrarion of Data and 
Control Chan Analysis.  STP 15D.  ASTM, Philadelphia. 

Duncan, A.J. 1974. Quality Control and Industrial Statistics, 4th edition. Irwin, Homewood, 
111. 

Naval Energy and Environmental Support Activity. 1988. Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Restoration Program, 2nd rev. NEES A 
20.2-047B.  NEESA, Port Hueneme, Calif. 

United States Environmental Protection Agency. 1979. Handbook for Analytical Quality Control 
in Water and Wastewater Laboratory.  EPA-600/4-79-019.  U.S. EPA, Cincinnati, Ohio. 

9.3 APPLICATION OF CONTROLS 

Analytical quality control results are calculated using the formulas in Table 9-1, and are compared 
with the control limits in Appendix A to determine if the data can be reported. If the limits are 
exceeded, appropriate corrective action must be taken as specified in Appendix B. 
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TABLE 9-1  ANALYTICAL QUALITY CONTROL FORMULAS 

SAMPLE FORMULA SYMBOLS 

Spikes 

(as %R from the concentrations of the analyte in the 
spiked and unspiked samples ) 

Percent recovery =   x 100 
A =      sample concentration of the spiked sample 

(ppm) 

B =      sample concentration of the unspiked 
sample (ppm) 

C=      concentration of the spike (ppm) 

Duplicates 

(as the mean and relative percent difference (RPD) 
of the duplicates) 

X. + X, 
X, =     concentration of first replicate 

X2 =     concentration of second replicate 2 

X.  - X,| 
RPD -                 * ion 

Mean 
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10. PERFORMANCE AND SYSTEMS AUDITS 

An individual audit plan will be developed to provide a basis for each audit. This plan will iden- 
tify the audit scope, activities to be audited, audit personnel, any applicable documents, and the 
schedule. Checklists will be prepared by the auditors and used to conduct all audits. They will 
be developed to accomplish the necessary reviews and to document the results of the audit. 

Audits may involve on-site visits by the auditor. Items to be examined may include the 
availability and implementation of approved work procedures; implementation and documentation 
of health and safety procedures; calibration and operation of equipment; packaging, storage, and 
shipping of samples obtained; performance documentation; and nonconformance (variance) 
documentation. 

The records of operations will be reviewed to verify that laboratory and field-related activities 
were performed in accordance with the appropriate approved procedures. Items reviewed will 
include, but will not be limited to, the calibration records of equipment, daily field activity logs, 
chain-of-custody documentation, and data resulting from field and laboratory operations. 

10.1  LABORATORY PERFORMANCE AND SYSTEM AUDITS 

Audits are performed routinely to rev'^w and evaluate the adequacy and effectiveness of 
laboratory performance and quality assurance program, to ascertain if the QAPjP is being 
completely and uniformly implemented, to assess the effectiveness of the laboratory quality 
assurance program, to identify nonconformances, and verify that identified deficiencies are 
corrected. The Laboratory Quality Services Manager (QSM) is responsible for such audits and will 
perform them according to a schedule planned to coincide with appropriate activities on the project 
schedule and sampling plans. Such scheduled audits may be supplemented by additional audits 
for one or more of the following reasons: 

• when significant changes are made in the QAPjP 
• when it is necessary to verify that corrective action has been taken on a non- 

conformance reported in a previous audit 
• when requested by the EA Project Manager or Laboratory QSM. 

10.1.1 Performance Audits are independent sample checks made by a supervisor or auditor to 
arrive at a quantitative measure of the quality of the data produced by one section or the entire 
measurement process. Performance audits are conducted by introducing control samples, in 
addition to those used routinely, into the data production process.  These control samples will 

60787.26 Bay Sediment Sampling and Analysis 



USAGE 
QAPjP 
Section No.:   10 
Revision No.: 0 
Date: 13 November 1995 
Page 2 of 5 

include performance evaluation samples of known concentrations. Where a SRM of similar 
matrix is available, it will be used. 

The results of performance audits are evaluated against the criteria in Appendices B and C in this 
QAPjP and summarized in the analytical report narrative summarized and maintained by the QSM 
and distributed to the supervisors who must investigate and respond to any results that are outside 
the control limits. 

10.1.2 Systems Audits are on-site qualitative inspections and reviews of the quality assurance 
system used by some part of or the entire measurement system. System audits are conducted by 
the corporate QA group with the assistance and involvement of field, laboratory, and project 
personnel. The audits are performed against the requirements, specified in the QAPjP. A 
checklist is generally generated from the requirements and becomes the basis for the audit. The 
results of any deficiencies noted during the audit are summarized in an audit report. Examples 
of an audit checklist and report form are given in Figures 10-1 and 10-2, respectively. 

10.2 AUDIT PROCEDURES 

Prior to an audit, the designated lead auditor prepares an audit checklist (Figure 10-1). During 
an audit and upon its completion, the auditor(s) will discuss the findings with the individuals 
audited and discuss and agree on corrective actions to be initiated. Within 7 days of completion 
of an audit, the auditor will prepare and submit an audit report (Figure 10-2) to the Manager of 
the audited group, the Project Manager, and the Quality Services Manager. Minor administrative 
findings that can be resolved to the satisfaction of the auditor during an audit are not required to 
be cited as items requiring corrective action. Findings that are not resolved during the course of 
the audit and findings affecting the overall quality of the project will be included in the audit 
report. 

Within 7 days, the Manager of the audited group will prepare and submit to the QSM and EA 
Project Manager a reply to the audit. This reply will include, at a minimum, a plan for 
implementing the corrective action to be taken on nonconformances indicated in the Audit Report, 
the date by which such corrective action will be completed, and actions taken to prevent 
reoccurrence. If the corrective action has been completed, supporting documentation should be 
attached to the reply. The Auditor will ascertain (by reaudit or other means) if appropriate and 
timely corrective action has been implemented. 

Records of audits will be maintained in the project files. Audit files will include, as a minimum, 
the Audit Report, the reply to the audit, and any supporting documents.  It is the responsibility 
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of the Project Manager to conform to the established procedures, particularly as to development 
and implementation of such corrective action(s). 

10.3 DOCUMENTATION 

To ensure that the previously defined scope of the individual audits is accomplished and that the 
audits follow established procedures, a checklist will be completed during each audit. The 
checklist will detail the activities to be executed and ensure that the auditing plan is accurate. 
Audit checklists will be prepared in advance and will be available for review. At a minimum, the 
checklist will allow space for the following information: 

date and type of audit 
name and title of auditor 
description of group, task or facility being audited 
names of lead technical personnel present at audit 
checklist of audit items according to scope of audit 
deficiencies or nonconformances 

Following each system, performance, and data audit, the QSM will prepare a report to document 
the findings of the specific audit. The report is submitted to the Director, EA Laboratories; 
Director, Corporate Quality Assurance; and the Laboratory Manager of the audited group to 
ensure that objectives of the QA program are met. In general, the format of the audit quality 
assurance reports will consist, at a minimum, of the following: 

description and date of audit 
name of auditor 
copies of completed, signed, and dated audit form and/or checklist 
summary of findings of the audit including any nonconformance or deficiencies 
date of report and appropriate signatures 
description of corrective actions 

A copy of the signed and dated report for each audit will be maintained by the QSM, and will also 
be placed in project files as necessary. 
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DIVISION/AREA:. 

AUDIT NUMBER:. 

Q.A. AUDITOR:— 

EA LABORATORIES INSPECTION CHECKLIST 

  PROJECT/PROGRAM:  

AUDIT FINDING REPORT: 

DATE:  

• COMMENTS 

INSPECTION PARAMETERS YES NO N/A 

1.   Standard Operating Procedures 

a.   Date/Revision No. of applicable SOPs 

b.  Copy of SOP(s) present in work area 

c.  SOP(s) have proper signatures and are current 

d.   Personnel awareness of SOP(s) requirements 

2.  Protocol 

a.  Personnel awareness of protocol requirements 

b.  Are specific protocol requirements being followed? 

3.  Equipment Records 

a. Are equipment/instrument SOP(s) available for inspection? 

b.  Is user aware of SOP(s)? 

c.  Is the equipment/instrument manual in the work area? 

d.   Is there an instmment Use LOR in the area? 

e. Where are maintenance/service records with part(s) replacement numbers kept? Are they current? 

f. Where are calibration, standardization, inspection and cleaninR records kept? Are they current? 

4.  Protective Clothing 

a.  Is the protective clothing required for the observed procedure being properly worn? 

5.  Data Records 

a. Are supervisor's signatures present where required? 

b.  Are data properly recorded in ink? On the computer? 

c.  Are error corrections made by a single line in ink with date, initials and explanation? 

d.  Are all blanks filled in? 

' Attach a separate sheet for comments. 

Figure 10-1. Audit Checklist. 
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®     19 Loveton Circle 
Sparksd, Maryland 21152 

(410)771-4920 

Audit Finding Report 

AUDITOR SIGNATURE DATE AUDIT NUMBER AFR NUMBER AUDIT DATE 

INDIVIDUAL CONTACTED AREA PROJECT/PROGRAM NUMBER 

COMPLETED BY AUDITOR 

REQUIREMENTS 

RECOMMENDED CORRECTIVE ACTION 

SCHEDULED RESPONSE DATE RESPONSIBLE FOR CORRECTIVE ACTION 

COMPLETED BY AUDITED ORGANIZATION 

CORRECTIVE ACTION 

SUBMITTED BY MANAGEMENT APPROVAL 

COMPLETED BY AUDITOR 

DATE RESPONSE RECEIVED AUDITOR RESPONSE ACCEPTABLE YES NO 

REASON FOR REJECTION 

AFR VERIFICATION 

DATE VERIFIED AUDITOR SIGNATURE DOCUMENT USED FOR CLOSE OUT CLOSED DATE 

EA-QA-19 
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Figure 10-2. Audit Report Form. 
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11.  PREVENTIVE MAINTENANCE 

Periodic preventive maintenance is required for all sensitive equipment. Instrument manuals will 
be kept on file for reference if equipment needs repair. The troubleshooting section of factory 
manuals may be used in assisting personnel in performing maintenance tasks. 

Major instruments in the laboratory are covered by annual service contracts with manufacturers. 
Under these agreements, regular preventive maintenance visits are made by trained service 
personnel. Maintenance is documented and maintained in permanent records by the individual 
responsible for each instrument. 

Division Managers are responsible for preparation and documentation of the program. 
Supervisors implement the program, and the Quality Services Manager reviews implementation 
to verify compliance during scheduled internal audits. For each operational group, the preventive 
maintenance program includes the following: 

• Listing of the instruments and equipment that are included in the program. 
• Frequency of maintenance considering manufacturer's recommendations and/or 

previous experience with equipment. 
• For each instrument in the program a file is maintained for the following information: 

- List of spare parts maintained by the laboratory 
- External service contracts 
- Items to be checked and/or serviced during maintenance and directions for 

performing maintenance (if external service is not provided or if not stated in 
manufacturer's instrument manuals) 

Specific preventive maintenance practices, their frequency of performance, and available spare 
parts forlaboratory equipment are described in Table 11-1. 
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TABLE 11-1.  PREVENTIVE MAINTENANCE REQUIREMENTS 

Instrument Item Checked/Serviced Frequency 

Gas Chromatograph EC (Ni-63) wipe test Semiannually 
Clean detectors:  ECD/FID/NPD As needed 
Change column As needed 
Change gas wool plug As needed 
Clean insert As needed 
Replace septum As needed 
Change ftises As needed 
Reactivate external carrier gas filler As needed 
dryers As needed 
Clean and silanize or replace glass liners      or As needed 
injectors 

GC/MS GC/MS maintenance is the same as GC with 
the following additions: 

Diffusion pump oil Biweekly 
Mechanical pump oil Quarterly 
Power con. air filter Biweekly 
Water bay filter Biweekly 
Interface box Biweekly 
Vacuum chaff filter Semiannually 
Turbo pump oil Annually 
Water filter (if applicable) Semiannualy 
Computer air filter Monthly 
Card cage air filter Monthly 
Source-clean ceramics, polish lenses As needed 
Clean poles and ceramics on the poles As needed 
Clean contacts on the component boards As needed 
Vacuum the component boards As needed 
Clean grob and replace quartz insert As needed 
Replace septum Daily 
Injection port liner checked Daily 
Column maintenance As needed 
Disk drive Semiannually (service 

engineer) or as needed 
Printer Quarterly 

Technicon Autoanalyzer I .amp As needed 
Change Cd column As needed 
Replace filters As needed 
Pump Each Run 
Replace tubing As needed/daily 
Optics Quarterly 
Sampler Quarterly 
Replace oil in CN distillation bath As needed 
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TABLE 11-1.  PREVENTIVE MAINTENANCE REQUIREMENTS 

Instrument Item Checked/Serviced Frequency 

Atomic Absorption-Furnace Lamps Each run 
Spectrophotometer Optics Quarterly by service 

technician 
Clean furnace windows Daily 
Replace graphite tube As needed, or 8-100 

samples 
Replace contact rings Quarterly or as needed 
Replace quartz windows Semiannually or as needed 
Clean optics Daily 
Align background lamp Quarterly by service 

representative 
Check wave length Quarterly by service 

representative 

Inductively Coupled Sample introduction system Daily 
Plasma Spectrophotometer Check pumps Daily 

Clean, realign torch Monthly or as needed 
Replace nebulizer Monthly or as needed 
Clean mixing chamber Monthly or as needed 
Replace pump tubing Daily, or as needed 

Total Organic Carbon Check oxygen purity Each new cylinder 
Analyzer Check Heater As needed 

Add acid Monthly 

Refrigerators/Freezers Temperature checked and logged Daily on each work day 
Compartment cleaned Quarterly 

Walk-In Coolers Temperature checked and logged Daily on each work day 
Unit cleaned Quarterly 

Balances Service representative calibration Annually 
Internal weight train, gears, Annual service 

electronics 

Thermometers Calibrated Annually 

Class S Weights Calibrated Annually 

Deionized/Organopu re Conductivity check Weekly 
Water Ion-exchange bed changed Weekly 

Replace filters As needed 

Vacuum Pumps and Check performance Weekly 
Air Compressor Lubrication, belts, etc. As needed 
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TABLE 11-1. PREVENTIVE MAINTENANCE REQUIREMENTS 

Instrument Item Checked/Serviced Frequency 

Water Baths Water Level 
Bath cleaned 

Added as needed 
Six Months 
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12. DATA QUALITY ASSESSMENT 

Data assessment is a systematic process of reviewing data against a set of criteria to identify 
outliers or errors. Laboratory data review is discussed in Section 8 of this QAP. Each report 
narrative includes a discussion of the quality control samples and evaluates data usability based 
on the data. 
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13.  CORRECTIVE ACTIONS 

13.1 OBJECTIVES 

The objectives of the corrective action procedures presented below are to ensure that recognized 
errors in performance of sample and data acquisition leads to effective remedial measures and that 
those steps required to correct an existing condition are documented to provide assurance that any 
data quality deficiencies are recognized in later interpretation and are not recurrent in the course 
of the project. 

13.2 RATIONALE 

Many times corrective measures are undertaken by project staff in a timely and effective fashion 
but go undocumented. Such incidents may be of a recurrent type that might not be recognized by 
other staff performing the same activity. In other cases, corrective actions are of a complex nature 
and may require scheduled interactions between departmental groups. In either case, 
documentation in a formal or informal sense can reinforce the effectiveness and duration of the 
corrective measures taken. 

13.3 CORRECTIVE ACTION METHODS 

13.3.1 Immediate Corrective Actions 

Immediate corrective actions are of a minor or routine nature such as correcting malfunctioning 
equipment, correction of data transcription errors, and other such activities routinely made in the 
field, laboratory or office by technicians, analysts and other project staff. These should be 
documented as prescribed in the project quality control procedures, as required. Specific 
documentation should be limited to notations in logbooks, notebook or on data sheets or other such 
forms. Such notations should be initiated and dated by the person performing the corrective 
action. 

13.3.2 Long-Term Corrective Actions 

Long-term corrective action shall be used to identify and eliminate causes of nonconformances 
which are of a complex nature and that are formally reported between management groups.  A 
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formal system for reporting and recording these corrective actions shall use the following 
procedure. 

13.3.3 Corrective Action Steps 

For either immediate or long-term corrective actions, steps comprising closed-loop corrective 
action system are as follows: 

Define the problem 
Assign responsibility for investigating the problem 
Investigate and determine the cause of the problem 
Determine a corrective action to eliminate the problem 
Assign and accept responsibility for implementing the corrective action 
Establish effectiveness of the corrective action and implement the correction and 
Verify that the corrective action has eliminated the problem. 

Nonconformance events associated with analytical work are documented using EA Laboratories 
Nonconformance Records (NCRs) which are reviewed and acknowledged by the Quality Services 
Manager (EAL-SOP-072). 

13.3.4 Audit Based Nonconformances 

Following audits, corrective action is initiated by documenting the audit finding and recommended 
corrective action on an Audit Finding Report discussed in Section 10. The corrective action 
undertaken by the designated responsible party is documented with an implementation schedule 
and management approval. The implementation is verified by the auditor on the same form which 
is then made part of the project audit report record. Other means of documenting long-term 
corrective action are equally acceptable if the seven (7) elements listed above are addressed. 

13.4 CORRECTIVE ACTION REPORT REVIEW AND FILING 

Immediate and long-term corrective actions require review to assure that, during the time of 
non-conformance, erroneous data were not generated or that, if possible, correct data were 
acquired instead. Such confirmation and review is the responsibility of the supervisor of the staff 
implementing the corrective action. 
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13.5 CORRECTIVE ACTIONS REPORTS TO MANAGEMENT 

The Project Manager is informed verbally of analytical non-conformance events as soon as 
possible and decisions made after evaluation are documented in the NCR. Copies of each NCR 
are maintained in the report file, and addressed in the final data report. 
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Figure 13-1   Laboratory Nonconformance Record Form 
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EA LABORATORIES 

LABORATORY NONCONFORMANCE RECORD 

NONCONFORMANCE 

Client Sample{s) and Report Number 

Test Method Instrument Date of Occurrence 

__ Failed Tuning 
  Failed Calibration 
  Instrument Instability 
  Instrument Malfunction 

Power Failure 
Broken or Lost Aliquot 
Insufficient Volume of Aliauot 
Poor Aliauot Preservation 

Exceeded Holding Time 
Matrix Interference 

   Out-of Control QC Parameter 
____  Missing QC Parameter 

Other 

Detailed Description 

Signature of Origmatoi Date 

CORRECTIVE ACTION: MUST DEMONSTRATE CONTROL REESTABLISHED 

Sarrmlefs) Re-Preoared 
Instrument Retuned                                                                                                Samolefe) Reanalyzed 
Instrument Recalibrated                                                                              .   Laboratorv Manaqement Notified 
Instrument Serviced                                                                                         Other 

Detailed Des ription 

Dale of Completion 

Signature of Responsible Petwon Date 

VERIFICATION OF NONCONFORMANCE AND CORRECTIVE ACTION 

Signature of Division Manager Date 

NOTIFICATION 

Client Contact Required?                Yes      No Date of Contact 

Detailed Description 

Signature of Laboratory Project Manager Date 

ACKNOWLEDGEMENT 

Signature of Laboratory Quality Assurance Manager Date 
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14. QUALITY ASSURANCE REPORTS 

Fundamental to the success of this program is the active participation of management through 
awareness of project activities, and during development, review, and operation of the project. 
Management will be informed of quality central activities through the receipt, review, and/or 
approval of: 

• the QAP 
• audit reports 
• corrective action reports 
• analytical report narratives. 
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APP^BRC A    QUALITY CONTROL CRITERIA FOR PRECISION & A<_^pCY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) SoiI(mg/kg) Water Soil Water Soil 

SW6010 Metals by Inductively Coupled Plasma Atomic Emission S pectroscopy 

Matrix Spike Aluminum 2000   75-125 _ <20 

Antimony 500 50 75-125 75-125 <20 <20 

Arsenic 2000 (d) 75-125 75-125 <20 <20 

Beryllium 50 5 75-125 75-125 <20 <20 

Cadmium 50 5 75-125 75-125 <20 <20 

Chromium 200 20 75-125 75-125 <20 <20 

Copper 250 25 75-125 75-125 <20 <20 

Iron 1000   75-125 _ <20 

Lead 500 50 75-125 75-125 <20 <20 

Manganese 500 50 75-125 75-125 <20 <20 

Nickel 500 50 75-125 75-125 <20 <20 

Selenium 2000 (d) 75-125 75-125 <20 <20 

Zinc 500 50 75-125 75-125 <20 <20 

LCS Aluminum 4000 (d) 85-102 45-155 <15 <15 

Antimony 2000 (d) 80-110 31-245 <15 <15 

Arsenic 2000 (d) 80-120 49-149 <15 <15 

Beryllium 100 (d) 91-104 64-140 <15 <15 

Cadmium 1000 (d) 80-109 52-144 <15 <15 

Chromium 400 (d) 85-107 54-142 <15 <15 

(a) Laboratory Control Sample   (LCS) limits are based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 
(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary, 
(c) Approximate value: actual value determined through standardization of stock. 

(1) SRM and LCS are the same reference solid matrix standard. 13 November 1995 
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APPENDIX A    QUALITY CONTROL CRITERIA FOR PRECISION & ACCURACY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

Copper 500 (d) 90-103 57-145 <15 <15 

Iron 2000 (d) 91-105 51-148 <15 <15 

Lead 2000 (d) 87-105 53-142 <15 <15 

Manganese 1000 (dj 88-105 67-135 <15 <15 

Nickel 1000 (d) 91-103 55-146 <15 <15 

Selenium 2000 (d) 80-120 52-147 <15 <15 

Zinc 1000 (d) 85-105 52-149 <15 <15 

SRM Aluminum (d) (d) 80-120 (0 .. 

Antimony (d) (d) 80-120 (0 .. 

Arsenic w (d) 80-120 (0 .. 

Beryllium (d) (d) 80-120 (0 .. 

Cadmium W (d) 80-120 (0 _ 

Chromium (d) (d) 80-120 (0 •„ 

Copper V) (d) 80-120 (0   

Iron (d) (d) 80-120 (0 „ 

Lead (d) (d) 80-120 (0   

Manganese (d) (d) 80-120 (0 .. 

Nickel V) (d) 80-120 (0 .. 

Selenium W (d) 80-120 (0 .. 

Zinc fd) (d) 80-120 (0 __ 

(a) Laboratory Control Sample  (LCS) limits are based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 
(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardization of slock. 
(f) SRM and LCS arc the same reference solid matrix standard. 13 November 1W5 



APP^0( A     QUALITY CONTROL CRITERIA FOR PRECISION & AC.^pEY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soil(ing/kg) Water Soil Water Soil 

SW7060 Arsenic by Graphite Furnace Atomic Absorption 

Matrix Spike Arsenic 40 40 75-125 75-125 <20 <20 

LCS Arsenic 25 (d) 74-115 49-149 <15 <15 

SRM Arsenic __ (d) 80-120 (0 „ <15 

SW7421 Lead by Graphite Furnace Atomic Absorption 

Matrix Spike Lead 20 20 75-125 75-125 <20 <20 

LCS (b) Lead 25 (d) 75-117 53-142 <15 <15 

SRM Lead „ (d) 80-120 (0 <15 

SW7470/7471 Mercury by Cold Vapor Atomic Absorption 

Matrix Spike: Mercury 1 1 75-125 75-125 <20 <20 

LCS (b) Mercury 4 (d) 83-114 48-156 <15 <15 

SRM Mercury „ (d) 80-120 (0 .. <15 

SW7740 Selenium by Graphite Furnace Atomic Absorption 

Matrix Spike: Selenium 10 10 75-125 75-125 <20 <20 

LCS (b) Selenium 50 (d) 77-104 52-149 <15 <15 

SRM Selenium _. (d) 80-120 (0 .. <15 

SW7841 Thallium by Graphite Furnace Atomic Absorption 

Matrix Spike Thallium 50 50 75-125 75-125 <20 <20 

LCS (b) Thallium 25 (d) 70-111 50-150 <15 <15 

SRM Thallium — («M — (0   <15 

(a) Laboratory Control Sample  (LCS) limits are based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 
(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardization of slock. 
(0 SRM and LCS are the same reference solid matrix standard. IJ November 1995 
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APPENDIX A    QUALITY CONTROL CRITERIA FOR PRECISION & ACCURACY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accu racy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

SW8080 Organochlorine Pesticides and PCBs by GC/ECD 

Matrix Spike gamma-BHC (Lindane) 0.5 0.017 56-123 46-127 <15 <50 

Heptachlor 0.5 0.017 40-131 35-130 <20 <31 

Aldrin 0.5 0.017 40-120 34-132 <22 <43 

Dieldrin 1.0 0.033 52-126 31-134 <18 <38 

Endrin 1.0 0.033 56-121 42-139 <21 <45 

4,4,-DDT 1.0 0.033 38-127 23-134 <27 <50 

Surrogate Spike DCB 0.2 0.007 30-150 30-150     

TCX 0.^. 0.007 30-150 30-150     

LCS gamma-BHC (Lindane) 0.5 0.017 32-168 0-177 <20 <25 

Heptachlor 0.5 0.017 36-118 16-150 <20 <25 

Aldrin 0.5 0.017 18-129 21-142 <20 <25 

Dieldrin 1.0 0.033 55-120 31-143 <20 <25 

Endrin 1.0 0.033 56-126 26-160 <20 <25 

4,4-007 1.0 0.033 20-146 0-189 <20 <25 

SW8080 PCB Con eeners 

Matrix Spike 2,4'-DichIorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',5-Trichlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,4,4'-Trichlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2.2'.3.5'-Tetrachlorobiphenvl 0.05 0.017 50-120 50-120 s30 s30 

(a) Lahoralory Control Sample  (LCS) limits arc based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries 

(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary, 
(c) Approximate value: actual value determined through standardization of stock. 

(I) SRM and LCS are the same reference solid matrix standard. I.? Novcmhcr 1995 
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<\p^0r: # X A    QUALITY CONTROL CRITERIA FOR PRECISION & AC ^^CY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

2.2,
>5,5'-Tetrachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,3,,4>4'-Tetrachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

S.a'.'M'-Tetrachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,2*,4t5'-Telrachlorobiphcnyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',4,5,5'-Pentachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,3,3',4>4
,-Pentachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,3 ',4,4' ,5-Penlachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',3,4,5'-Pentachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

3,3' ,4,4' ,5-Pentachlorobiphenyl 0.05 0.017 50-120 50-120 <30 <30 

2,2',3,4,4',5',6-Heptachlorobiphenyl 0.05 0.017 50-120 50-120 <30 <30 

2,2',3,4,4'.e^'-Heptachlorobiphenyl 0.05 0.017 50-120 50-120 <30 <30 

2,2',3,3',4,4'-Hexachlorobiplienyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',3,4,4',5'-Hexachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,3,3',4,4',5-Hexachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

3,3',4,4',5,5'-Hexachlorobiphcnyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',4,4')5,5,-Hexachlorobiplienyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',3.3',4,4',5-Heptachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',3,4,4',5,5'-Heptachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',3,4,5,5',6-Heptachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2.2'.3.3'.4.4'.5,6-Ociachlorobiplienvl 0.05 0.017 50-120 50-120 s30 s30 

(a) Laboratory Control Sample  (LCS) limits arc based on historical performance data and are updated annually. 
(h) Precision for matrix spikes is listed for relative % difference (SfcRPD); for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 
(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardization of stock. 
(0 SRM and LCS are the same reference solid matrix standard. 13 November 1995 
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APPENDIX A    QUALITY CONTROL CRITERIA FOR PRECISION & ACCURACY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

2,2',3,3'>4,4,
>5,5',6-Nonachlorbiphenyl 0.05 0.017 50-120 50-120 s30 £30 

Z^',3,3' ,4,4\5,5' .e.e'-Decachlorbiphenyl 0.05 0.017 50-120 50-120 s30 £30 

SURROGATE TCX 0.02 0.007 30-150 30-150 

LCS 2,4'-Dichlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2',5-Trichlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,4,4,-Trichlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2' ,3,5 '-Tetrachlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2',5,5,-Tetrachlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,3',4,4'-Tetrachlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2',4,5,-Tetrachlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

3,3' ,4,4'-Telrachlorobiphenyl 0.05 0.017 50-120 50-120 £30 £30 

2,2',4,5,5,-PenIachlorobiphcnyl 0.05 0.017 50-120 50-120 s30 £30 

2,3,3' ,4,4'-Penlachlorobiphenyl 0.05 0.017 50-120 50-120 £30 £30 

2,3' ,4,4' ,5-Pentachlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2',3,4,5'-Pcntachlorobiphcnyl 0.05 0.017 50-120 50-120 s30 £30 

3,3',4,4',5-Pentachlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2',3,3',4,4'-Hexaclilorobiphenyl 0.05 0.017 50-120 50-120 £30 £30 

2,2',3,4,4',5'-Hexaclilorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,3,3' ,4,4' ,5-HexachIorobiphenyl 0.05 0.017 50-120 50-120 £30 £30 

3,3'.4.4'.5.5'-Hexachlorobiphenyl 0.05 0.017 50-120 50-120 £30 <30 

(a) Laboratory Control Sample   (LCS) limits are based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries 
(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardization of stock. 

(0 SRM and LCS arc the same reference solid matrix standard. 
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APPk^m X A     QUALITY CONTROL CRITERIA FOR PRECISION & ACcSBTCY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

2,2',4,4,,5,5'-HexachIorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2' ,3,3' ,4,4' ,5-Heptachlorobiphenyl 0.05 0.017 50-120 50-120 s30 s30 

2,2',3>4,4',5,5'-Heptach!orobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2,,3,4,5,5',6-Heplachlorobiphenyl 0.05 0.017 50-120 50-120 £30 s30 

2,2',3,4,4',5',6-Heptachlorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2',3,4,4',6,6'-Heptaclilorobiphenyl 0.05 0.017 50-120 50-120 s30 £30 

2,2" ,3,3' ,4,4' ,5,6-Oclachlorobiphenyl 0.05 0.017 50-120 50-120 £30 £30 

2,2' ,3,3' ,4,4' ,5,5' ,6-Nonachlorbiphenyl 0.05 0.017 50-120 50-120 £30 £30 

2,2',3,3',4,4'.5,5',6,6-Decachlorbiphenyl 0.05 0.017 50-120 50-120 £30 £30 

SW8240 Volatile Organic Compounds by GC/MS 

Matrix spike Benzene 50 50 76-127 66-142 <11 <21 

Toluene 50 50 76-125 59-139 <13 <21 

Chlorobenzene 50 50 75-130 60-133 <13 <21 

1,1-Dichloroethene 50 50 61-145 59-172 <14 <22 

Trichloroethene 50 50 71-120 62-137 <14 <24 

Surropate Spike 1,2-Dichloroethane-d4 50 50 76-114 70-121   _ 

4-Bronionuorobenzene (BFB) 50 50 86-115 74-121 ._ ._ 

Toluene-d8 50 50 88-110 81-117   „ 

LCS Benzene 50 50 75-122 81-118 <11 <15 

Toluene 50 50 77-127 75-127 <13 <15 

(a) Laboralory Control Sample   (LCS) limits are based on historical performance data and are updated annually. 
(b) Precision Tor matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 
(c) RL - Reporting Limit. 
(il) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardization of slock. 
(0 SRM and LCS arc the same reference solid matrix standard. 13 November 1995 
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APPENDIX A    QUALITY CONTROL CRITERIA FOR PRECISION & ACCURACY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

Chlorobenzene 50 50 76-128 73-128 <13 <15 

1,1-Dichloroethene 50 50 75-123 74-124 <14 <15 

Trichloroethene 50 50 72-126 76-117 <14 <I5 

SW8270 Semi volatile organics by GC/MS 

Matrix Spike Phenol 200 6.7 12-110 26-90 <42 <35 

2-Chlorophenol 200 6.7 27-123 25-102 <40 <50 

1,4-Dichlorobenzene 100 3.3 36-97 28-104 <28 <27 

N-Nilroso-di-n-propylamine 100 3.3 41-116 41-126 <38 <38 

1,2,4-Trichlorobenzene 100 3.3 39-98 38-107 <28 <23 

4-Chloro-3-nietliylphenol 200 6.7 23-97 26-103 <42 <33 

Acenaphthene 100 3.3 46-118 31-137 <31 <19 

4-Nitrophenol 200 6.7 10-80 11-114 <50 <50 

2,4-Dinitrotoluene 100 3.3 24-96 28-89 <38 <47 

Pentachlorophenol 200 6.7 9-103 17-109 <50 <47 

Pyrene 100 3.3 26-127 35-142 <31 <36 

Surrogate Spike Nilrobenzene d5 100 3.3 35-114 23-120 ._   

2-Fluorobiphenyl 100 3.3 43-116 30-115 _.   

Terphenyl-dU 100 3.3 33-141 18-137 — ._ 

2-Fluorophenol 200 6.7 21-100 25-121 ..   

Phenol-dS 200 6.7 10-94 24-113 — — 

(a) Laboratory Conlrol Sample  (LCS) limits are based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 
(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardization of stock. 

(0 SRM and LCS are the same reference solid matrix standard. 13 November I9QS r ms 



AP X A • QUALITY CONTROL CRITERIA FOR PRECISION & At .^ptY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

2,4,6-Tribromophenol 200 6.7 10-123 19-122 _ 

LCS Phenol 200 6.7 41-85 33-105 <15 <20 

2-Chlorophenol 200 6.7 50-84 42-102 <15 <20 

1,4-Dichlorobenzene 100 3.3 44-84 51-106 <15 <20 

N-Nitroso-di-n-propylamine 100 3.3 57-96 50-111 <15 <20 

1,2,4-Trichlorobenzene 100 3.3 34-85 49-108 <15 <20 

4-Chloro-3-methylphenol 200 6.7 50-88 40-103 <I5 <20 

Acenaphthene 100 3.3 48-92 52-106 <15 <20 

4-Nitrophenol 200 6.7 59-110 33-130 <15 <20 

2,4-Dinitrotoluene 100 3.3 65-105 56-114 <15 <20 

Pentachlorophenol 200 6.7 55-103 27-130 <15 <25 

Pyrene 100 3.3 53-113 48-111 <15 <20 

SW8310-PAHs (HPLC) 

Matrix spike Benzo[a]anthracene 0.64 0.0213 40-120 30-150 <25 <35 

Benzo[b]nuoranthene 1.28 0.0427 40-120 30-150 <25 <35 

Benzo[k]fluoranlhene 0.64 0.0213 40-120 30-150 <25 <35 

Benzo|a]pyrene 0.64 0.0213 40-120 30-150 <25 <35 

Chrysene 0.64 0.0213 40-120 30-150 <25 <35 

Dibenz(a,h)anthracene 1.28 0.0427 40-120 30-150 <25 <35 

Indenol 1.2.3-cd|pvrene 0.64 0.0213 40-120 30-150 <25 <35 

(a) Laboratory Control Sample  (LCS) limits arc based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 
(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardization of stock. 

(1) SRM and LCS are the same reference solid matrix standard. 13 November 1945 
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APPENDIX A     QUALITY CONTROL CRITERIA FOR PRECISION & ACCURACY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accu racy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

Surrogate spike Benzo (e) pyrene 8.0 0.267 40-120 30-150 __ _ 

4,4'-Dibromooctanuorobiphenyl 12.8 0.427 30-120 25-150 _ .. 

p-Terphenyl 7.5 0.250 30-150 30-150 ._ _ 

LCS (b) Benzo[a]anthracene 0.64 0.0213 40-120 30-150 <25 <35 

Benzo [bjfluoranlhene 1.28 0.0427 40-120 30-150 <25 <35 

Benzo [k]fluoranthene 0.64 0.0213 40-120 30-150 <25 <35 

Benzo[alpyrene 0.64 0.0213 40-120 30-150 <25 <35 

Chrysene 0.64 --0.0213 40-120 30-150 <25 <35 

Dibenz(a,h)anthracenc 1.28 0.0427 40-120 30-150 <25 <35 

Indeno[l,2,3-cd|pyrcne 0.64 0.0213 40-120 30-150 <25 <35 

SW9012 Total and amenable cyanide by automated colorimetry 

Matrix Spike Cyanide 94.3 943 75-125 75-125 <20 <20 

LCS Cyanide 94.3 943 80-120 80-120 <20 <20 

SRM Cyanide (d) (d) 80-120 80-120     

SW9060 Total Oreanic Carbon 

Matrix Spike KHP 20000 500000 80-120 71-133 <20 <50 

LCS KHP 20000 500000 80-114 71-133 <15 <50 

SRM KHP (d) (d) 80-120 80-120   „ 

SW 90.10 Total Sulfide 

Matrix Soike Sulfide 6900 (e) 725 re) 75-125 30-80 <20 <20 

(a) Laboratory Control Sample   (LCS) limits are based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (9f RPD): fur the LCS the value is the precision calculated as the moving range for successive LCS recoveries 
(c) RL - Reporting Limit. 
(d) LCS is commereially prepared reference standard: therefore, concentrations will vary, 
(c) Approximate value: actual value determined through standardization of stock. 
(I) SRM and LCS are the same reference solid malrix standard. 13 November 

• 
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APP X A    QUALITY CONTROL CRITERIA FOR PRECISION & AC^WCY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soil(mg/kg) Water Soil Water Soil 

LCS Sulfide 6900 (e) 725 (e) 80-120 30-80 <20 <20 

SRM Sulfidc (d) (d) 80-120   _ _ 

EPA 365.3 Total Phosphorus 

Matirx Spike Potassium dihydrogen phosphate 50   75-125   <20 ... 

LCS Potassium dihydrogen phosphate 40   70-102 ... <20 ... 

SRM Potassium dihydrogen phosphate (d) .. 80-120 .. .. _ 

EPA351.2 Nitrogen, Total Kjeldahl 

Matrix Spike Ammonium Chloride 400 200 75-125 75-125 <20 <20 

LCS Ammonium Chloride 4.J 200 75-120 75-120 <20 <20 

SRM Ammonium Chloride (d) _. 80-120     .. 

EPA353.2 Nitrate plus Nitrite 

Matrix Spike Potassium Nitrate 50   75-125   <20 ... 

LCS Potassium Nitrate 50   95-106   <20 ... 

SRM Potassium Nitrate (d) 80-120   .. _ 

EPA350.1 Nitrogen, Ammonia 

Matrix Spike Ammonium Chloride 50 12.5 75-125 75-125 <20 <20 

LCS Ammonium Chloride 50 12.5 91-110 75-125 <20 <20 

SRM Ammonium Chloride (d) _. 80-120   .. _ 

EPA 405.1 Biochemical Oxygen Demand 

Matrix Spike Glucose. Glutamic acid NA NA NA NA NA NA 

(a) Laboratory Control Sample   (LCS) limits are based on historical performance data and are updated annually. 
(b) Precision for matrix spikes is listed for relative % difference (9fRPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 
(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardizalinn of stock. 
(I) SRM and LCS are the same reference solid matrix standard. IJ November 1995 
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APPENDIX A    QUALITY CONTROL CRITERIA FOR PRECISION & ACCURACY FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, 
SURROGATES, LABORATORY CONTROL SAMPLES, AND STANDARD REFERENCE MATERIALS (a) 

QC Parameter 
Spiking 

Compounds 

Spike Concentration Accuracy (%R) Precision (b) 

Water(ug/L) Soi!(mg/kg) Water Soil Water Soil 

LCS Glucose, Glutamic acid 20000   69-107   <20   

SRM Glucose, Glutamic acid W — 80-120 _ — _- 

EPA410.4 Chemic al Oxygen Demand 

Matrix Spike KHP 25000 — 75-125 — <20   

LCS KHP 25000 ... 88-111 — <20   

SRM KHP (d) .. 80-120 _. — — 

Trihntvl Tin 

Matrix Spike Tributyltin chloride, Dibutyltin chloride 0.1 4 40-120 40-120 <30 <30 

Surroeate Spike Tripentvllin 0.1 4 10-120 10-120 <30 <30 

(a) Laboratory Control Sample   (LCS) limits are based on historical perl'orniance data and are updated anmiull). 
(b) Precision for matrix spikes is listed for relative % difference (%RPD): for the LCS the value is the precision calculated as the moving range for successive LCS recoveries. 

(c) RL - Reporting Limit. 
(d) LCS is commercially prepared reference standard: therefore, concentrations will vary. 
(e) Approximate value: actual value determined through standardisation of stock. 
(0 SRM and LCS arc the same reference solid matrix standard. 13 November I99> 
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APP^Hnc B SUMMARY OF LABORATORY QUALITY CONTROL AND • CTIVE ACTION PROCEDURES 
Page I' 

QC Check Frequency Acceptance Criteria b Corrective Action 

SW6010 Metals/ICP 
Aluminum, Arsenic, Antimony, Beryllium, Cadmium, Chromium, Copper, Iron, Lead, Manganese, Nickel, Selenium, Silver, Zinc 

Rinsate blank 1 per sampling event None None, report result. 

Holding time 6 months from sampling Digestion and analysis are completed within holding 
lime. 

Laboratory Project Manager contacts client to determine if sample 
will be processed or site resampled. 

Calibration 1. Initial calibration. 
2. Verify using a mid-level standard 

prior to each analytical sequence 
and, at a minimum, middle and 
end of each batch 

1. Initial calibration per instrument manufacturer's 
specifications. 

2. Continuing calibration should be within ±15% 
of inital calibration on average for all analytes, 
not to exceed ±25% for any one analyte 

1. If initial calibration fails, verify standard preparation. 
2. If continuing calibration fails, reanalyze the standard. 
3. If similar results are obtained, recalibrate instrument. 
4. All sample extracts ananlyzed since the last acceptable calibration 

must be reanalyzed. 
5. Document actions taken. 

Intcrclement 
Check Sample 

Daily Concentration of analyte subject to potential spec- 
tral interference is within 20 percent of known 
value. 

1. Recalibrate instrument and reanalyze interelement check sample. 
2. Check interelement correction factors and update if necessary. 
3. Document actions taken. 

Method Blank 1 per analytical batch Concentration of target analytes is less than three 
times the MDL. 

1. Determine source of contamination, i.e. instrument, blank water, 
reagents.  Take appropriate corrective action and document. 

2. Reanalyze or reprepare analytical batch if sample results < 10 
times blank value. 

3. If samples cannot be reanalyzed or reprepared, qualify data. 

LCS 1 per analytical batch Acceptance criteria listed in Appendix A. 1. Validate instrument parameters, sensitivity and linearity.  Correct 
problems and document. 

2. Validate standards. 
3. Validate LCS preparation. 
4. Reprepare and reanalyze LCS and samples. 
5. If repreparation of samples is not possible, qualify data. 
6. Document actions taken. 

SRM 1 per analytical batch Acceptance criteria listed in Appendix A. 1. Validate instrument parameters, sensitivity and linearity. 
2. Validate standards. 
3. Validate SRM preparation. 
4. Reprepare and reanalyze SRM and samples. 
5. If repreparation of samples is not possible, qualify data. 
6. Document actions taken. 

(a) Abbrevi;ili<ins:   Kl'l). ickilivc pciveiU diffciviKi:: MDL. inclluid di'Uvtmn limil: 1^'. nuulily vonlml: U'S. lahonilm} umlinl -ample: SKM. sbiiidurd •VICII.-IKY mulciiul: SI), standard deviation: MS/MSD. inalriv spikiVmulriv spiU- 

duplicate. 
(b) AiYcpbilhV viitoria I'm Ijt'S. SKM and MS/MSD arc in Appcmliv A I.I Nnvcmhcr IWS 



APPENDIX B SUMMARY OF LABORATORY QUALITY CONTROL AND CORRECTIVE ACTION PROCEDURES 
Page 2 

QC Check Frequency Acceptance Criteria " Corrective Action 

MS/MSD 1 per 20 samples Acceptance criteria listed in Appendix A. 1. Verify spike concentration is at least 50 percent of the unspiked 
concentration. 

2. Verify that correct spiking solutions and amounts were used. 
3. Check method blanks and LCS recovery. 
4. Reprepare and reanalyze samples if laboratory error is suspected. 
5. If no errors or problems are discovered for sample preparation, 

qualify data. 
6. Document actions taken. 

Metals 
SVVTWO - Arsenic/F 
SW7421 - Lead/F 
SW7470, SW7471 - Mereiii?/CV 
SW7740 - Selenimn/F 
SW7841 - Thallium/F 

Rinsate blank I per sampling event None None, report results. 

Holding lime 6 months from sampling for all 
metals, except 28 days for mercury 

Digestion and analysis are completed within holding 
time. 

Laboratory Project Manager contacts client to determine if sample 
will be processed or site resampled. 

Calibration 1. Initial 5 point calibration. 
2. Verify using a mid-level standard 

prior to each analytical sequence 
and, at a minimum, middle and 
end of each batch 

1. Initial calibration curve is linear (r=  >0.995). 
2. Continuing calibration standard concentration is 

within ±15% of inital calibration on average for 
all analytes, not to exceed ±25% for any one 
analyte. 

1. If initial calibration fails, verify standard preparation. 
2. If continuing calibration fails, reanalyze the standard. 
3. If similar results are obtained, recalibrate instrument. 
4. All sample extracts ananlyzed since the last acceptable calibration 

must be reanalyzed. 
5. Document actions taken. 

Method Blank 1 per analytical batch Concentration is less than three times the MDL of 
the analyte. 

1. Determine source of contamination, i.e. instrument, blank water, 
reagents.  Take appropriate corrective action and document. 

2. Reanalyze or reprepare analytical batch. 
3. If samples cannot be reanalyzed or reprepared, qualify data 

LCS One per analytical batch Acceptance criteria listed in Appendix A. 1. Validate instrument parameters, sensitivity and linearity. 
2. Validate standards. 
3. Validate LCS preparation. 
4. Reprepare and reanalyze LCS and samples. 
5. If repreparation of samples is not possible, qualify data. 
6. Document actions taken. 

(u)   AblHCviulio^^^l'l). relative peivclll dilTcivilec: Ml)l.. inelluxl detei'lion limil: QC. qiudity control: US. liilmnilm} ^^M^iimpk': SUM. slandunl leleiciKV iiuilerinl: SI). sUinduid devialinn; MS/MSI), mutiix spike/mul 
duplicalejS^^^^H-, 

(h)   AiVcptuiK^^^B tor I.CS. SUM uml MS/MSI) aiv in Appendix A Veinhei  IW 



API X B SUMMARY OF LABORATORY QUALITY CONTROL ANl 
• 

CTIVE ACTION PROCEDURES 
Pag^r 

QC Check Frequency Acceptance Criteria b Corrective Action 

SRM One per analytical batch 
(1 sediment SRM only for entire 
sampling effort for this project) 

Acceptance criteria listed in Appendix A. 1. Validate instrument parameters, sensitivity and linearity. 
2. Validate standards. 
3. Validate SRM preparation. 
4. Reprepare and reanalyze SRM and samples. 
5. If repreparation of samples is not possible, qualify data. 
6. Document actions taken. 

MS/MSD 1 per 20 samples Acceptance criteria listed in Appendix A for soil 
and tissue must be met for 80% of the target 
analtyes. 

1. Verify that the spike concentration is at least 50 percent of the 
unspiked concentration. 

2. Verify that correct spiking solutions and amounts were used. 
3. Check method blanks and LCS recovery. 
4. Reprepare and reanalyze samples if laboratory error is suspected. 
5. If no errors or problems are discovered for sample preparation, 

qualify data. 
6. Document actions taken. 

S\V8080 - Organochlorine pestiddes,   PCB Congeners 

Rinsate blank 1 per day None None, report results. 

Holding time 5 days (water), 10 days (sediment) 
from sampling to extraction; 40 days 
for analysis after extraction 

Extraction and analysis are completed within 
holding time. 

Laboratory Project Manager contacts client to determine if sample 
will be processed or site resampled. 

Calibration 1. Initial 5 point calibration. 
2. Verify continuing calibration 

using a mid-level standard prior 
to each analytical sequence and at 
a minimum, in the middle and 
end of each batch. 

1. Initial calibration %RSD for all target analytes is 
s 20%, or use calibration curve (r= s0.995) if 
%RSD >20%. 

2. Continuing calibration should be within ±15% 
of initial calibration on average for all analytes. 

1. If initial calibration fails, verify standard preparation. 
Recalibrate. 

2. If continuing calibration standard fails, reanalyze the standard. 
3. If similar results are obtained, recalibrate instrument. 
4. Document actions taken. 

Method Blank 1 per analytical batch Concentation of each target analyte is less than 3 
times the MDL. 

1. Determine source of contamination, i.e. instrument, blank water, 
reagents. Take appropriate corrective action and document. 

2. Reanalyze or reprepare analytical batch. 
3. If samples cannot be reanalyzed or reprepared, qualify data. 

LCS 1 per analytical batch Acceptance criteria listed in Appendix A for 
sediment must be met for at least 80% of the target 
analytes. 

1. Validate instrument parameters, sensitivity and linearity. Correct 
problems and document. 

2. Validate LCS standard. 
3. Validate LCS preparation. 
4. Reprepare and reanalyze LCS and affected samples. 
5. If repreparation of samples is not possible, qualify data. 
6. Document actions taken. 

(a) Abbreviations: RPD. relative percent difference; MDL, method detection limit; QC, quality control; LCS, laboratory control sample; SRM, standard reference material; SD. standard deviation; MS/MSD, matrix spike/matrix spike 
duplicate. 

(b) Acceptance criteria for LCS, SRM and MS/MSD are in Appendix A. 13 November 1995 



APPENDIX B SUMMARY OF LABORATORY QUALITY CONTROL AND CORRECTIVE ACTION PROCEDURES 

Page 4 

QC Check 

Surrogate spike 

MS/MSD 

Frequency 

All Held and QC samples 

I set per 20 samples 

Acceptance Criteria' 

Acceptance criteria listed in Appendix A. 

Acceptance criteria listed in Appendix A for 
sediment  must be met for at least 80% of the target 
analytes. 

Corrective Action 

1. Examine all QC (including but not limited to LCS, MB). 
2. If surrogate in LCS and/or MB is out-of-control, check quantital- 

ion.  If quantitation is correct reanalyze. 
3. If similar results are obtained from reanalysis, obtain fresh, 

verified surrogate solution and reanalyze the analytical batch. 
4. If samples cannot be reprepared, qualify data. 
5. If surrogate spike in LCS and MB are acceptable but out-of-con- 

trol for samples, validate preparation of samples. If no errors or 
problems are discovered for sample preparation, qualify data. 

6. If errors are discovered in preparation of samples, reprepare QC 
samples and all affected samples. 

7. Document actions taken. 

1. Analyze spiking solution. 
2. If spiking solution is valid, qualify data. 
3. If spiking solution is not valid, obtain fresh, certified spiking solu- 

tion and reanalyze the sample and the associated matrix spikes. 
4. If reanalysis of samples is not possible, qualify data. 
5. Document actions taken. 

SW9060 - TOC 
SW9012 - Cyanide, total and amenable 
SW9030 - Total Sulfide 
EPA365.3 - Total Phosphorus 
EPA351.2 - Nitrogen, Total Kjeldahl 
EPA353.2 - Nitrate plus Nitrite 
EPA 350.1 - Nitrogen, Ammonia 
EPA405.1 - Biochemical Oxygen Demand 
EPA410.4 - Chemical Oxygen Demand 

Rinsate blank I per day None None, report results. 

Holdin£ lime 28 days from sampling, except: 
Cyanide: 14 days from sampling 
BOD: 48 hours from sampling 
Total sulfide: 7 days from sampling. 

Preparation and analysis arc completed within hold- 
ing lime. 

Laboratory Project Manager contacts client to determine if sample 
will be processed or site resampled. 

Calibration Initial S point calibration. 
Verify using a mid-level standard 
prior to each analytical sequence 
and, at a minimum, middle and 
end of each batch 

Initial calibration curve is linear (r= i0.995). 
Continuing calibration standard concentration is 
within +15% of inital calibration on average for 
all analytes, not to exceed +25% for any one 
analyte. 

1. If initial calibration fails, verify standard preparation. 
Recalibrate. 

2. If continuing calibration standard fails, reanalyze the standard. 
3. If similar results are obtained, recalibrate instrument. 
4. All sample extracts analyzed since the last acceptable calibration 

must he reanalyzed. 
5. Documcni actions taken. 

<:i)   Abbrcviul] 
duplicnlc 

(h)   AvvepUll* 

I'll, rclutivc pctvcnl Uilt'ciciKC-. Ml)1.. mctluxl tlclivlinu limil: ()(.'. quulity omhul: LCS. l:il>«ti:ilo|-\ 

I'm I.CS. SKM und MS/MSI) niv in AppciHlix A 

sample: SKM. slniKlaul II'II-IYIRV muttriul: SI), standun] deviiilinii; MS/MSI), malrix spikc/mi 

•mlK-i  IW 



APPSBRC B SUMMARY OF LABORATORY QUALITY CONTROL AND m CTIVE ACTION PROCEDURES 
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QC Check Frequency Acceptance Criteria" Corrective Action 

Method Blank 1 per analytical batch Concentration of target analyte is less than 3 times 
the MDL. 

1. Determine source of contamination, i.e. instrument, blank water, 
reagents.  Take appropriate corrective action and document. 

2. Reanalyze or reprepare analytical batch. 
3. If samples cannot be reanalyzed or reprepared, qualify data. 

LCS 1 per analytical batch Acceptance criteria listed in Appendix A must be 
met for each target analyte. 

1. Validate instrument parameters, sensitivity and linearity. Correct 
problems and document. 

2. Validate standards and LCS preparation. Correct any problems 
and document. 

3. Reprepare and reanalyze method blank, LCS and all field 
samples. 

4. If repreparation of samples is not possible, qualify data, and note 
in the report narrative. 

5. Document all actions taken 

SRM 1 per analytical batch Acceptance criteria listed in Appendix A must be 
met for each target analyte. 

1. Validate instrument parameters, sensitivity and linearity. Correct 
problems and document. 

2. Validate standards and SRM preparation. Correct any problems 
and document. 

3. Reprepare and reanalyze method blank, SRM and all Held 
samples. 

4. If repreparation of samples is not possible, qualify data, and note 
in the report narrative. 

5. Document all actions taken 

MS/MSD 1 set per 20 samples Acceptance criteria listed in Appendix A must be 
met for each target analyte. 

1. Analyze spiking solution. 
2. If spiking solution is valid, qualify data. 
3. If spiking solution is not valid, obtain fresh, certified spiking 

solution and reanalyze the sample and associated matrix spikes. 

SW8240 - Volatile organics 

Trip blank 1 per shipment to lab Target compounds are not present at concentrations 
greater than the RL. 

None required. 

Equipment 
blank 

1 per day Target compounds are not present at concentrations 
greater than the RL. 

None required. 

Field duplicate 1 set per 10 samples Within 10 percent for water samples and within 30 
percent RPD for soils 

None required. 

Holding time 14 days from sampling (preserved); 
7 days (unpreserved) 

Analysis is completed within holding time. Notify client, determine if laboratory to proceed or if client will 
resample. 

Tuninc Everv 12 hours Within limits of method Adjust instrument parameters. 

(u)   Abhreviutions:   Kl'l). relative pcivcnl dilTcivik-c: MDI.. mclhiid ilvMivlinn limit: (.?<'. quulily i-untrnl: US. lalx.nitory cnnlnil sample: SUM. slamluiil u-li-iciR'e material: SI). Mandonl deviation: MS/MSI), matrix spike/matrix spike 

dttplicule. 
(hi   Aeeeptance erileria fm I.CS. SKM and MS/MSI) are in Appeiuliv A II Nnvemlo IW5 
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QC Check Frequency Acceptance Criteria b Corrective Action 

Calibration 
curve 

Established initially at 5 
concentration levels, verified every 
12 hours at mid level 

1. Initial calibration %RSD for all CCCs is less 
than 30 percent; RF for SPCCs is >0.30 (0.25 
for bromoform). 

2. Continuing calibration %D for CCCs from initial 
calibration is less than 25 percent; RF for SPCCs 
is >0.30 (0.25 for bromoform). 

1. Recalibrate inslniment. 
2. Reanalyze samples since last criteria met. 
3. Document actions taken. 

Method Blank 1 per analytical batch Concentration is less than the RL of the analyte 
except that the common laboratory contaminates 
MeC12, MEK, and acetone are less than five times 
the RL. 

1. Determine source of contamination, i.e. instrument, blank water, 
reagents. 

2. Take appropriate corrective action and document. 
3. Reanalyze or prepare analytical batch. 
4. If samples cannot be reanalyzed or reprepared, qualify data. 

LCS 1 per analytical batch Values are within three SD of mean historical 
values or method control limits of precision and 
accuracy. Acceptance criteria are in Appendix A. 

1. Validate instrument parameters, sensitivity and linearity.  Correct 
problems and document. 

2. Validate standards. 
3. Validate LCS preparation. 
4. Reanalyze LCS and samples. 
5   11 rcpreparation of samples is not possible, qualify data. 
6. Document actions taken. 

Surrogate spike All laboratory blanks. LCS. 
MS/MSD and Held samples 

See Appendix A for surrogate spiking compounds, 
spike concentrations and control limits. 

1. Examine all QC (including but not limited to LCS, MB). 
2. II surrogate in LCS and/or MB is out-of-control, check quantitat- 

ion.   If quantitation is correct reanalyze. 
3. If similar results are obtained from reanalysis, obtain fresh, 

verified surrogate solution and reanalyze the analytical batch. 
4. If samples cannot be reprepared, qualify data. 
5. Document actions taken. 

MS/MSD 1 set per 20 samples See Appendix A lor matrix spiking compounds, 
spike concentrations, and control limits. 

1. Analyze spiking solution. 
2. If spiking solution is valid, qualify data. 
3   II spiking solution is not valid, obtain fresh, certified spiking solu- 

tion and reanalyze the sample and the associated matrix spikes. 
4. If reanalysis of samples is not possible, qualify data. 
5. Document actions taken. 

SW8270 - Semivolatile oraanics  

U\)   Abbicviuli 
duplicate. | 

(h)   Acccpljin^ 

|!>, relative percent differciuc. NIDI- inctliod deledion limit; QC. quality ctmlrnl: US. lubomtmy 

lot I.CS. SUM and MS/MSD mv in Appcmlix A. 

HTipIc; SKM. stumlmd ivU-u-ncc material; SI). sUuxlard deviatinn; MS/MSI), matrix xpike/mui 

ember IV9S 



API^BFX B SUMMARY OF LABORATORY QUALITY CONTROL ANL # CTIVE ACTION PROCEDURES 
Pag^r 

QC Check 

Equipment 
blank 

Sampling 
duplicate 

Holding time 

Frequency 

1 per day 

1 set per 10 samples 

Aqueous: extract within 7 days of 
sampling; analyze within 40 days of 
extraction. 

Solid:  extract within 14 days of 
sampling; analyze within 40 days of 
extraction. 

Acceptance Criteria ' 

Target compounds are not present at concentrations 
greater than the RL.  

Within 10 percent for water samples and within 30 
percent RPD for soils.  

Extraction and analysis are completed within 
holding time. 

Corrective Action 

None required. 

None required. 

Notify client, determine if laboratory to proceed or if client will 
resample. 

Tuning Every 12 hours Within limits of method Adjust instrument parameters. 

Calibration 
curve 

Established initially at 5 
concentration levels, verified every 
12 hours at mid level 

1. Initial calibration %RSD for all CCCs is less 
than 30 percent; RF for SPCCs is >0.05. 

2. Continuing calibration %D for CCCs from initial 
calibration is less than 30 percent; RF for SPCCs 
is >0.05. 

1. Reanalyze check standard. 
2. If similar results are obtained recalibrate instrument. 
3. Reanalyze samples since last criteria met. 
4. Document actions taken. 

Method Blank 1 per analytical batch Concentrations are less than the RL of the analytc 
except that the common laboratory contaminate bis- 
2-ethylhexylphthalate is less than five times the RL. 

Determine source of contamination, i.e. instrument, blank water, 
reagents. 
Take appropriate corrective action and document. 
Reanalyze or prepare analytical batch. 
If samples cannot be reanalyzed or reprepared, qualify data. 
Document actions taken. 

LCS 1 per analytical batch 80 percent of values are within three SD of mc;in 
historical values or method control limits of preci- 
sion and accuracy. Acceptance criteria are in 
Appendix A. 

I   Validate instrument parameters, sensitivity and linearity.  Correct 
problems and document. 

2. Validate standards. 
3. Validate LCS preparation. 
4. Reanalyze LCS and samples. 
5. If repreparation of samples is not possible, qualify data. 
6. Document actions taken.  

Oil   Ahbicviutions:   KPI). rclalivc pcivvnl dilll'iciKC. Ml)l.. melhtid dek-ctiun timil: Ot". iiu:ilil\ .-tiniml: !.(\S. hihowtniy i-onlrul suinplv. NUM. >l:itul;ii(l U-ICICIKV maleriut; SD. suuidurd deviutinn: MS/MSI), molrix .sptke/mutrix spike 
duplicate. 

(h»   AtVcpliiiK-c criteria Tor l.(\S, SKM and MS/MSI> arc in Appcndiv A. I ^ Novcinhci  lu*J> 
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OC Check Frequency Acceptance Criteria b Corrective Action 

Surrogate spike All blanks, LCS, and samples Surrogate spiking compounds, spike concentrations 
and control limits are consistent with Appendix A. 

1. Examine all QC (including but not limited to LCS, MB). 
2. If surrogate in LCS and/or MB is out-of-control, check quantitat- 

ion.  If quantitation is correct reanalyze. 
3. If similar results are obtained from reanalysis, obtain fresh, 

verified surrogate solution and reanalyze the analytical batch. 
4. If samples cannot be reprepared, qualify data. 
5. If surrogate spike in LCS and MB are acceptable but: (a) any 2 

base/neutral or and 2 acid surrogates are out-of-control for 
samples, or (b) any one surrogate recovery is < 10%, 
repreparalion and reanalysis is required.  If results are repeated 
on reanalysis, qualify data. 

6. If errors are discovered in preparation of samples, rcprepare QC 
samples and all affected samples. 

7. Document actions taken. 

MS/MSD 1 set per 20 samples See Appendix A tor matrix spiking compounds, 
spike concentrations, and control limits. 

1. Analyze spiking solution. 
2. If spiking solution is valid, qualify data. 
3. If spiking solution is not valid, obtain fresh, certified spiking solu- 

tion and reanalyze the sample and the associated matrix spikes. 

Tributvllin 

Matrix Spike 1 per 20 samples In accordance with Appendix A. 1. Examine all QC (including but not limited to LCS, MB). 
2. If surrogate in LCS and/or MB is out-of-control, check quantitat- 

ion.  If quantitation is correct reanalyze. 
3. If similar results are obtained from reanalysis, obtain fresh, 

verified surrogate solution and reanalyze the analytical batch. 
4. If samples cannot be reprepared, qualify data. 
5. If surrogate spike in LCS and MB are acceptable but: (a) any 2 

base/neutral or and 2 acid surrogates are out-of-control for 
samples, or (b) any one surrogate recovery is < 10%, 
repreparalion and reanalysis is required.  If results are repeated 
on reanalysis, qualify data. 

6. If errors are discovered in preparation of samples, reprepare QC 
samples and all affected samples. 

7. Document actions taken. 

Surrogate Spike All blanks, samples. LCS In accordance with Appendix A. 1. Analyze spiking solution. 
2. II spiking solution is valid, qualify data. 
3. If spiking solution is not valid, obtain fresh, certified spiking solu- 

tion and reanalyze the sample and the associated matrix spikes. 

<;•)   Ahbicvtuj 
duplicatcj 

<l»   Ac-eptaf 

I'D. relative pcivcul JiMcieiwc: NIDI., mclhotl dekvtion limil. QC. quiilily omtml: IX'S. kihomiorv 

for LCS. SRM UIKI MS/MSI> :nv in Appemlix A. 

Mimpk-; SkM. Mmuliml rclciciKc malcriul: SI). sUitulard tlcviMiim; MS/MSI), matrix Hpike/in; 
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QC Check 

LCS 

Frequency 

1 per 20 samples 

Acceptance Criteria'' 

In accordance with Appendix A. 

Corrective Action 

1. Validate instrument parameters, sensitivity and linearity.  Correct 
problems and document. 

2. Validate standards. 
3. Validate LCS preparation. 
4. Reanalyze LCS and samples. 
5. If repreparation of samples is not possible, qualify data. 
6. Document actions taken. 

SW8310 Polynuclear Aromatic Hydrocarbons by HPLC 

Equipment 
blank 

Field 
duplicate 

Holding time 

Calibration 
curve 

Method Blank 

1 per day 

10% 

Water: extract within 7 days of 
samping; analyze within 40 days of 
extraction. 

Solid:  extract within 14 days of 
sampling; analyze within 40 days of 
extraction. 

Initial S point calibration,  verified 
daily at mid level and at end of 
sequence. 

1 per analytical batch 

Target compounds are not present at concentrations 
greater than the RL.  

Within 35 percent RPD for soils 

Extraction and analysis are completed within 
holding time. 

1. Initial calibration curve (r ^.0.990) 
2. Continuing calibration %D from initial calibra- 

tion no greater than +/-I5 percent. 

Concentration is less than the RL of the analyte. 

None required. 

None required. 

Notify client, determine if laboratory to proceed or if client will 
resample. 

1. Reanalyze check standard. 
2. If similar results are obtained, recalibrate instrument. 
3. Evaluate data useability.  Reanalyze if data useability is impacted. 
4. Document actions taken in a Nonconformance Record, and in the 

analytical report. •  

1. Determine source of contamination, i.e. instrument, blank water, 
reagents. 

2. Take appropriate corrective action and document. 
3. If preparation in error reanalyze or prepare analytical batch. 
4. If samples cannot be reanalyzed or reprepared, qualify data. 
5. Document actions taken in a Nonconformance Record, and in the 
analytical report .  

(a)   Abbrcviulions:   KIM), idutiw pcivoiu diliciviuv: M!)l.. inetliod tkiivtiun limil: t)C. i|u:ilily ..-onlrnl: U'S. lahorulnry omdol MIIII|>U-. SKM. staixlard IVICIVIKC material; SI). statKlaiil di'viatinn: MS/MSI), malm .sniki'/malriv spike 
duplicate, 

(h)   Acccplaiuv criu-iia loi l.t\S. SUM aiul MS/M.SI> aic in Appciuliv A. I ^ s;,^,.,,^.,  |yvs 



APPENDIX B SUMMARY OF LABORATORY QUALITY CONTROL AND CORRECTIVE ACTION PROCEDURES 
Page 10 

QC Check Frequency Acceptance Criteria'' Corrective Action 

LCS 1 per analytical batch Control analyte values are within three SD of mean 
historical values or method control limits of preci- 
sion and accuracy. Acceptance criteria are in Table 
A-7. 

1. Validate instrument parameters, sensitivity and linearity.  Correct 
problems and document. 

2. Validate standard and LCS preparation. Correct any problems 
and document. 

3. Reprepare and reanalyze the method blank, LCS and all field 
samples in the batch. 

4. If repreparation of samples is not possible, qualify data, and note 
in the report narrative. 

5. Document all actions taken in a Nonconformance Record. 

Surrogate spike All field and QC samples Surrogate spiking compounds spike concentrations 
and control limits are in Table A-7. 

1. Examine all QC (including but not limited to LCS, MB). 
2. If surrogate in LCS and/or MB is out-of-control, check quantitat- 

ion.  If quantitation is correct reanalyze. 
3. If similar results are obtained from reanalysis, obtain fresh, 

verified surrogate solution and reprepare the analytical batch. 
4. If samples cannot be reprepared, qualify data. 
5. If surrogate spike in LCS and MB are acceptable but out-of- 

control for samples, validate preparation of samples.  If no errors 
or problems are discovered for sample preparation, qualify data. 

6. If errors are discovered in preparation of samples, reprepare QC 
samples and all affected samples. 

7. Document actions taken in a Nonconformance Record and in the 
report narrative. 

MS/MSD 1 set per 20 samples Matrix spiking compounds, spike concentrations, 
and control limits are in Table A-7 

1. Analyze spiking solution. 
2. Verify that correct spiking solutions and amounts were used. 
3. Check method blanks and LCS recovery. 
4. Reanalyze samples if laboratory error is suspected. 
5. Document actions taken. 

(:i>   Abhrcviaj 

duplicati 
(b)   Aivcpln 

I'D. rchiliw pi'ivcnt diffciciK-e: Ml)l.. IIKUMH] dvlivlion limil. 1)1'. qmility nmtrol'. U'S. blxiniloiv 

:, for LCS. SUM IIIHI MS/MSI) arc in Appendix A. 

1 sampL-: SRM. Nlunduid U-UTCIKV nuiti-rial: SI). staiHlurd deviation; MS/MSI), mitlrix spikc/r 

i-mlK-r IW.S 
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EFFECTIVE DATE: July 6, 1995 
SUPERSEDES: May 2, 1995 

EA LABORATORIES 

STANDARD OPERATING PROCEDURES (SOPs) 
TABLE OF CONTENTS 

EAL-SOP- Subject 

GROUP SECTION   GENERAL LABORATORY DISTRIBUTION fALU 

015-2 Balance use and calibration verification 
018-3 Waste and sample disposal 
042-2 Recording temperatures of laboratory equipment 
045-1 Procedure for numbering SOPs 
047-1 Determination of nonchromatographic instrument detection limits 
048-0 Determination of chromatographic instrument detection limits 
049-1 Determination of method detection limits 
050-1 ALKAL (Forms of alkalinity calculation program) 
051-3 Completing chain-of-custody records 
058-0 Calculating control limits using the moving range 
059-0 Dixon's outlier test 
061 -0 Test codes for LIMS 
062-1 Cleaning of glassware 
063-1 Determination of percent solids 
064-0 Determination of percent moisture 
065-1 Record keeping 
066-1 Acid disposal procedure 
067-3 Accepting sample deliveries 
069-1 Cleaning procedure for bailers 
070-0 Sample security 
072-1 Reporting nonconformances 
076-0 Calibrating QC check weights 
077-2 Verifying balance calibration with Class S weights 
087-0 Syntax conventions for LIMS computer use 
088-3 Submission and approval of EA Laboratories SOPs 
089-2 Material safety data sheets 
100-2 Maintaining instrument logbooks 
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EA LABORATORIES 

STANDARD OPERATING PROCEDURES (SOPs) 
TABLE OF CONTENTS 

EAL-SOP- Subject 

140-0 General requirements for laboratory control samples 
172-2 Analytical results reporting convention 
174-2 Working thermometer calibration 
175-0 Determining the icepoint reading of certified thermometers 
176-0 MOVRANGE (moving-range control chart program) 
177-2 Reporting protocol for solid sample results 
180-0 Technical Training For EA Laboratories Personnel 
182-0 EA Laboratories' Dress Code 
188-1 USATHAMA control chart requirements 
190-1 Holding time policy 
192-1 Labelling standards with expiration dates 
195-2 Sample Batching s, 
196-1 Central Office Project Files 
211-0 Document Control 
258-1 Sample Batching Procedures for Organic Extractions 
263-0 LCS Data Entry Using dBase IV 
269-0 Use of Non Conformance Report (NCR) Database 
287-0 Preparing and collecting wipe samples 
293-2 EA Laboratories Employee Orientation and Training Program 
295-0 Frequency for the Determination of Detection Limits Studies 
301-3 Method Performance Documentation 
303-1 EA Laboratories Client Report Deliverables 
304-2 EA Laboratories Data Package Deliverables 
305-0 EA Laboratories Client Report Narrative 
306-0 Intermediate File Submittals 
307-0 Intermediate File Naming Conventions 
312-0 EA*LIMS TSOLID Application Usage 
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EA LABORATORIES 

STANDARD OPERATING PROCEDURES (SOPs) 
TABLE OF CONTENTS 

EAL-SOP- Subject 

GROUP SECTION: REPORTS 

187-1 Completing the EA Laboratories report review checklist 
224-0 Initial Report Procedures 
230-0 Formation of R2 tables for final reports 
231-1 Procedure of copying, binding, and mailing reports 
275-0 USATHAMA Lot Data Packages (LDPs) 

GROUP SECTION: SAMPLE MANAGEMENT 

034-1 Filling out Container Request Forms 
035-3 Manual sample log-in 
036-2 LIMS sample log-in 
038-4 Assigning storage locations for samples 
039-4 Internal Custody Transfer of Samples 
040-3 Receiving and accepting sample delivery 
043-2 Preparing sample containers 
062-1 Cleaning of Glassware 
074-3 Health and safety during sample receipt 
202-1 Tracking Sample Container Lots 
204-1 Reporting pH of Incoming Samples 
257-0 Measuring pH of Analytical Samples at Sample Receipt 
309-0 Criteria for Sample Rejection as Regulated Under SDWA 

GROUP SECTION: GC/MS 

111-0 BNA (semivolatiles) Sample receipt, logging and tracking 
115-0 Preventing Glassware Contamination in VOA Samples 
119-0 Sample preparation for product samples 
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EA LABORATORIES 

STANDARD OPERATING PROCEDURES (SOPs) 
TABLE OF CONTENTS 

EAL-SOP- Subject 

122-0 Updating reference spectra on the H/P GC/MS systems 
123-0 Preparation of diskette deliverable for H/P GC/MS data 
141-0 Preparation of Volatile Standards 
214-2 pH Measurements of Volatiles Samples 
259-3 USATHAMA criteria for reporting of data for GC/MS compounds 

GROUP SECTION: METALS 

001-0 Calibration blank 
002-0 Pipettes, pipettors, and sample cups 
003-0 Handling standard metal solutions 
004-0 Calculation of % recovery for metals 
005-0 Coding protocol for CLP 
006-1 Instrumental protocols for ICP analysis 
007-0 True values for ICP QC solutions 
008-0 Preparation of LCS for ICP analysis 
009-0 Preparation of matrix spikes for ICP analyses 
010-0 Furnace QC solutions 
011-0 Data handling   • 
060-0 Data transfer from ICP to SMARTLOG using a floppy disk 
073-0 Data transfer from P-40 ICP to SMARTLOG 
091-0 Microwave digestion procedure for aqueous samples for analysis by GFAA 
092-0 Microwave digestion procedure for sludge samples 
093-0 Mercury digestion 
094-0 MDS-205 (Microwave drying system) 
095-0 IDRIS installation 
096-0 Determining the background equivalent concentration on the Perkin-Elmer 6500 
097-0 Redigestion Notification Forms 
098-0 Perkin-Elmer 5100 graphite furnace 
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EA LABORATORIES 

STANDARD OPERATING PROCEDURES (SOPs) 
TABLE OF CONTENTS 

EAL-SOP- Subject 

099-0 Determining the background equivalent concentration (BEC) for the PE 6500 
101-1 Traceability and equivalency of standards 
102-0 Sample and digestate storage 
103-0 Perkin-Elmer AA 5000/HGA 500 
105-0 Sample management 
106-0 Perkin-Elmer AA 5000/HGA 500 with Auto AA data station 

• 107-0 Microwave digestion procedure for aqueous samples for analysis by ICP 
13 0-0 Data entry into SMARTLOG 
203-0 Technical & Managerial Review of Lab Operations and Data Packages for the 

Metals Laboratory 
236-0 Furnace Digestion Method 7761 - SW-846 
246-0 Microwave Sample Preparation - Soil 
247-0 Water Sample Preparation - ICP 
248-0 Water Sample Preparation - Furnace 
249-0 Soil/Sediment Sample Preparation - Furnace 
273-0 Pipette Calibration Verification 
288-0 Preparation of Fish tissue for Metal Analysis 

GROUP SECTION; INQRGAMCS 

012-1 Proper pH and ISE electrode maintenance 
054-0 Technicon chemical hygiene 
055-1 Technicon maintenance 
057-1 Sample handling for TKN, TP, and CN 
139-0 Inorganic calculation Formulae 
315-0 Labtronics Software: Use of QCALIB Regression Program 

GROUP SECTION: GC 
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EA LABORATORIES 

STANDARD OPERATING PROCEDURES (SOPs) 
TABLE OF CONTENTS 

EAL-SOP- Subject 

108-0 Inventory and Wipe Test Tracking of Electron Capture Detectors 
153-0 Assessment of GC volatiles instrument malfunctions 
157-0 Data handling in GC 
158-0 Preventing contamination in GC extractable samples 
159-0 Installing and maintaining capillary columns 
160-0 Preventative maintenance for GC instrumentation 
161-0 Preparing and maintaining packed columns for use with an EC detector 
162-0 GC extractables sample receipt, tracking and logging 
163-0 GC Volatiles Analysis Sample Handling 
165-0 Sample and extract storage in GC 
191-0 TPH Fingerprinting by Method 8015 (modified) 
193-0 Determination of GC and HPLC Calibration Curve Linearity 
214-2 pH Measurements of Volatiles Samples 

GROUP SECTION: EXTRACTIONS 

029-3 Sulfur removal using TBA reagent 
032-2 Micro-D Florisil cleanup of pesticide/PCB extracts 
03 3 -1 Cleaning organic glassware 
078-0 Operation of annealing oven controller 
079-0 Sample tracking in extractions 
083-1 Surrogate and matrix spike standards storage 
261 -2 TCLP Extraction Procedure 
272-0 Monitoring the TCLP Rotary 
284-0 Determination of % Lipids (Gravimetric) 
289-0 Preparation of Fish Tissue for Organics Analysis 
292-0 Preparation of Plant Tissue for Analysis 

GROUP SECTION: DATA MANAGEMENT 
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216-1 Network Backup Procedures 
217-0 LIMS Backup Procedures 
218-0 LIMS Booting Procedures 
219-0 LIMS DataBase Archive Procedures 

GROUP SECTION: HPLC 
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APPENDIX D 

ANALYTICAL METHODS 



Method for TOC in Sediment 

from Plumb, 1981 



Proc«dufr frr Stll—ot B^plat  (SID. S3 

Method 1:     9Mipie Ignition 

Induction rurnace such at tb* Leco W-)?,  Dohr»Ann DC-5C, Coleaan CH 
analyser, or Prrkin Qjier 2^0 elaaenUl anaLyser 

Ooabuitloa boat i 

Klcrotelance 

D— locator 

R—<«ct» 
10 percent hydrochloric acid:    aix 100 ml concentrated HC1 vlth 900 al 

dUtlUed vater. 

Copper oxide flnee. 

Bensolc acid. 

Procedure 

Dry at 70oC and grind the ••dlaent naaple. 

Weigh a coabustlon boat and record the weight. Place 0.2 

to 0.5 ft boaogenlted sadlaant In the ccabuctloo boat aad reweigh. 

Coabustlon boat* •hould not be bandied vlth the bare band during this 

p.'oceas. 

If total carbon or Inorganic carbon !• to bo detemlnad, 

Cuprlc oxide floe* aay be added to the saaple to aasist in ccHbuatlon. 

Coabust the aaaple in an induction furnace. Record the result a* total 

carbon. 

If organic carbon is to be deternlned, treat a known weight 

of dried aedlaant with eereral drops of 10 percent RC1. Wait intil 

the efferreecii* is completed and add more acid. Continue this proceaa 

until the iocreaental addition of acid cauaea no further efferreecence. 

Do not add too much acid at one tlae aa this aay cause loss of aaaple 

due to frothing. 

Dry the aaaple at 70oC and place in a desiccator. Add 

Cuprlc otide fine", coabuat the aaaple in an induction furnace, and 

record the result a* organic carbxj. 



The carbon rontent  of the sample can be calculated  aar 

-    m vel^ht of tube  (after-befor*)       __  „ 
soaple weight 

Derivation of factor: 

17 ?Q . „ iP-Oll   (molecular weight  carbon)  j 
y      '•I'.Oll   (molecular veiffht carbon dioxide) * 

When  the totaJ   sanple  results are uaed,  t..j result  Is 

percent carbon  in the saapie.     When arid-treated   Maples are used,  the 

resui".  is percent organic   »arbon.     Inorganic carbon  is calculated as 

t.ctdl  carbon minus organic carbon. 

''ethod  .?:     Differential  Combustion**s 

Aptwratup 

Sargent prograa.red microconbustion apparatus or equiTalent 

Microbalarce 

Procedure 

Air dry the sediment saaple.    Usin^ a aortar ami pestle, 

grind the saaple to pass a lOO-mesh screen. 

Combust a known v ight of sediaent at a prografad heating 

rave of 300° to 950oC irMO min and then aaintain 950oC for 20 adn. 

Trap the COt   in ascarlte and record the weight as total carbon.    A 

saaple size  should  be selected  that will  produce  25 to 50 mg COj. 

Weigh a second portion of the dried sediment.    Combust this 

sample at a programmed rate of  300° to 650oC in 10 mln and maintain 

6S0oC  for 20 min.    Trap the COj   in ascarlte and record the weight as 

organic  carbon. 

Calculations 

The total carbon concentration,  ct, of the sample  (.'.n mg/g) 

is calculated  as  follows: 

woere 
x 

ct -  (Xt)   {£) 

t » weight of COj solved at 950oC, mg 



g • vvlght of MBpie cortustod, r. 

The ort»nic carbon, C,
0, coDcvntrmtloa of tb« Mapl* (in •«/g) 

it e«lculat«d u follow*: 

vher« 

"o • wight of C0| •YolT«d mt 650oC, ng 

g - weight of taaple coabu«t«d, g 

Inor^nie carbon, Cj,  (in ag/g)  is calculated as: 

c      c   - c •"I •   t       o 

Method   3:     Wet CoBbustion*** 
A third aetbod has been used for carbon in sedlaents.    This 

It based on the oxidation of the saaple with dichrcnate and back titra- 

tion of the ssaple with ferrous araonluB sulfats.    References are 

prorlded for the procedure but details are not given.    The procedure 

is siallar to the chsaical oxygen dcaaod test which is not epeclfic 

for carbon.    The wet ccabustion aethod is a redox procedure and any 

reduced ch»icals ia the sedlxent saaples (ferroua iron, aanganous 

onneaaese, sulfide) will react, with the dichrc«ate.    Therefore, this 

procedure is not recomended unless other instnmentatioo is not 

available. 
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