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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiated various 
programs to investigate and remediate conditions related to suspected past 
releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act as amended by the Superfund Amendments and Reauthorization Act, the 
Resource Conservation and Recovery Act (RCRA), and the Hazardous and Solid Waste 
Amendments (HSWA) of 1984. These acts establish the means to assess and clean 
up hazardous waste sites for both private-sector and Federal facilities. 

The program that has been adopted to address present hazardous material 
management is RCRA and the HSWA (RCRA/HSWA) corrective action program. RCRA 
ensures that solid and hazardous wastes are managed in an environmentally sound 
manner. The law applies to facilities generating or handling hazardous waste. 
The HSWA corrective action program is designed to identify and clean up releases 
of hazardous substances at RCRA-permitted facilities. 

The Southern Division, Naval Facilities Engineering Command manages and the U.S. 
Environmental Protection Agency and the Mississippi Department of Environmental 
Quality oversee the Navy environmental program at Naval Construction Battalion 
Center (NCBC), Gulfport, Mississippi. All aspects of the program are conducted 
in compliance with State and Federal regulations, as ensured by the participation 
of these regulatory agencies. 

Questions regarding the delisting petition at NCBC Gulfport should be addressed 
to Mr. Dan Owens, Code 18210, at (803) 820-7331. 
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EXECUTIVE SUMMARY 

This document is the final addendum to petition number 0759 first submitted on 
November 9, 1988, by the U.S. Air Force Engineering and Services Center, Tyndall 
Air Force Base, Florida, to the U.S. Envirorunental Protection Agency. The 
petition seeks to delist up to 30,000 cubic yards of listed waste F028 generated 
from the thermal destruction of the listed waste F027 at Naval Construction 
Battalion Center, Gulfport. This addendum is submitted to the Mississippi 
Department of Envirorunental Quality, which now has delisting authority for the 
State of Mississippi. 

Delisting is the process that allows a facility to demonstrate that a specific 
waste from a particular site should no longer be regulated as a hazardous waste 
under 40 Code of Federal Regulation 261. This document contains additional data 
from sampling the ash and groundwater at Site 8. This data is presented to 
support delisting of the F028 ash currently stored at Site 8. 

This document demonstrates that the regulatory criteria for delisting have been 
met. Although the ash contains low levels of dioxins, the ash can still be 
delisted because the waste meets certain conditions. These conditions can be 
grouped into three general categories. First, the waste cannot pose a signifi­
cant health threat. Site 8 is in an industrialized area with no residential 
receptors. Ash dioxin concentrations associated with an excess lifetime cancer 
risk for realistic industrial receptors are compared to the highest detected ash 
dioxin level. The highest detected ash concentration carries with it a lifetime 
excess cancer risk level of less than one in a million for the most sensitive 
realistic receptor. 

The second group of factors are that the waste does not have the potential to 
adversely impact another medium. A mass balance calculation using groundwater 
and ash samples collected at Site 8, combined with historical evidence and 
physical site conditions, illustrate that there is a limited ability for the ash 
to adversely impact the soil or groundwater. The third group of conditions are 
that the petition must address actions pertaining to the site taken under other 
regulatory programs. This addendum discusses the relationship of delisting the 
ash to the Administrative Order under which the byase is currently operating. 
The discussion concludes that delisting of the ash will help focus and accelerate 
the overall cleanup process for the site. 

Additional criteria that must be met to allow delisting include a demonstration 
that the waste has a low potential for persistence, degradation or bioaccumula­
tion in the envirorunent; that the waste will be handled under proper management; 
and that the delisted waste does not exhibit any of the hazardous waste 
characteristics. The mass balance calculation further shows that the dioxin­
contaminated soil, not the ash, has the greatest potential to persist or affect 
site conditions. This addendum presents the overall cleanup management strategy 
for the site and actions that will be taken under the Administrative Order to 
demonstrate that the site will continue to be properly managed. Finally, samples 
of the ash were analyzed for hazardous waste characteristics and did not exhibit 
any of the characteristics of ignitability, corrosivity, reactivity, or toxicity. 

This addendum convincingly demonstrates that the F028 ash at Site 8 has met all 
delisting requirements. The document concludes that the ash should be delisted 
provided that it does not leave the site and that it is considered part of the 
required overall cleanup of the site as ordered by the Administrative Order. 
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1.0 INTRODUCTION 

This document is the final addendum to petition number 0759 first submitted on 
November 9, 1988, by the U.S. Air Force (USAF) Engineering and Services Center, 
Tyndall Air Force Base, Florida, to the U.S. Environmental Protection Agency 
(USEPA). The petition seeks to delist, as described in 40 Code of Federal 
Regulation (CFR) 260.20, up to 30,000 cubic yards of listed waste F028 generated 
from the thermal destruction of the listed waste F027 at Naval Construction 
Batt~1ion Center (NCBC) Gulfport. 

This addendum to petition 0759 is submitted to the Mississippi Department of 
Environmental Quality (MSDEQ), which now has delisting authority for the State 
of Mississippi. This document presents additional data from ash and groundwater 
samples collected to support delisting of the F028 ash currently stored at Area 
A, NCBC Gulfport, Mississippi. Area A is part of Site 8, as shown on Figure 1-1. 

1.1 HISTORICAL PERSPECTIVE. A series of documents entitled Full-Scale Inciner­
ation System Demonstration at the Naval Construction Battalion Center Gulfport, 
Mississippi (ESL-TR-89-39), Volumes I through VIII, dated March 1991, provide a 
complete description of the incineration process conducted at NCBC Gulfport. 

Briefly, a draft delisting petition was submitted to the USEPA in January 1986. 
Subsequent meetings and correspondences identified the constituents to be 
analyzed as part of the delisting petition, consideration to cross-media impact 
was a primary focus of these discussions. The use of groundwater modeling to 
evaluate the potential for cross-media transfer due to leaching from the ash was 
also discussed. Delisting of the F028 ash was believed probable based upon 
incinerator verification test-burn data and indications that cross-media leaching 
was not significant (EG&G, 1991). 

The delisting petition, submitted November 9, 1988, contained monthly ash 
analytical data obtained during the initial testing of the rotary kiln 
incinerator in 1986 and during Site A burn operations between November 1987 and 
July 1988 (USAF, 1988). The first addendum to petition 0759, submitted March 
1989, provided monthly data obtained during the period from August 1988 to the 
completion of the incineration project in November 1988 (USAF, 1989). 

The USEPA recommended that the petition be denied based upon an "evaluation of 
chlorinated dibenzo-p-dioxin and -furan levels and polynuclear aromatic levels 
in the ash" (USEPA, 1991). Further, the USEPA raised concerns regarding the 
results of the highly conservative Vertical and Horizontal Spread leach model 
applied to the ash sample data. The analytical results modeled were from a 
single ash sample collected by a contractor from USEPA who also cited the lack 
of data from Verification Burn 4 as a concern. It was recommended that the USAF 
withdraw the delisting petition rather than have the petition officially denied 
in the Federal Register. 

1. 2 CURRENT STATUS OF DELISTING PETITION 0759. In response to the USEPA' s action 
on the petition, the USAF submitted a draft Sampling and Analysis Plan (SAP) to 
collect additional data to support the delisting petition (Versar, 1991). The 
USEPA commented on the draft SAP, noting that the additional data were warranted 

NCBC Gulfport IDLSTG_PT.FDI 
mlv.08.97 1-1 



I 
I 

r-----..J 
I 

FIGURE 1-1 

SITE MAP 

\OB604-60\FIG t-1\MLV\OB0696 

---
AREA A 

D 

10 

0 175 350 
....... I 

SCALE1 t• = 350' 



to verify the original ash data presented in the petition and would help resolve 
concerns identified in 1991 (USEPA, 1992a). The USEPA also requested that 
apparent discrepancies in the volume of F028 ash to be delisted be resolved by 
an evaluation of the ash volume at Area A. 

In the Navy response letter, it was agreed that the additional ash sampling plan 
would include the following items to resolve these issues: 

Area A would be sampled by subdividing the area into 100 subareas; 

collection of 10 composite samples would consist of 5 subsamples 
from 9 randomly selected subareas and 1 from the large ash pile on 
Area A; 

collection of composite core ash samples would be from the full 
depth of the ash piles; 

analyses of the ash samples for all Appendix IX analytes in 
accordance with USEPA SW-846 methods (USEPA, 1986). Analyses will 
consist of polyaromatic hydrocarbons (PAHs) SW-846 Method 8310 and 
all 2,3,7,8-substituted dioxin and furan congeners with SW-846 
Method 8290; and 

toxicity characteristic leaching procedures (TCLP) extraction and 
analysis of all 10 composite ash samples for dioxins and furans, 
PAHs, metals, and any other organic compounds detected in the ash 
samples. 

In addition to the ash sampling plan described above, the USEPA requested a 
demonstration that showed groundwater had not been impacted by the listed F028 
ash. To meet this new requirement, a groundwater monitoring plan would be 
implemented, which will satisfy the requirements set forth in the CFR (54 Federal 
Register [FR] 41930, October 12, 1989) for the use of groundwater data in support 
of delisting petitions. In this letter, however, the USEPA noted that there was 
some "uncertainty whether the monitoring system can truly distinguish any impact 
of the petitioned waste from contamination possible caused by untreated 
soils .... " (USEPA, 1992a). The U.S. Navy provided a groundwater monitoring plan 
that included the following: 

confirmation of groundwater flow direction around Area A; 

collection of a minimum of four rounds of groundwater samples over 
a course of at least 12 months to fully account for possible 
seasonal variations; and 

analysis of all groundwater samples for dioxins and furans using 
USEPA SW-846 Method 8290, PAHs, total metals, and any constituents 
detected in the original analyses of the ash. 

Subsequent to these discussions regarding the sampling plans described above, the 
Navy contracted ABB Environmental Services, Inc. (ABB-ES), to implement the SAP. 
Minor modifications were suggested and approved in meetings with the USEPA and 
the State of Mississippi, which was granted delisting authority within the State 
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in May 1994. It was agreed that the SAP met all of the data requirements to 
support the delisting petition. 

1.3 REGULATORY CONTEXT. As described in 40 CFR 261.31, any waste containing 
polychlorinated dioxin and furans derived from chlorinated phenols is considered 
acutely hazardous and listed as F027. In November 1989, the USEPA banned the 
land disposal of dioxin-containing wastes (except F028, which was banned in 
November 1990) containing 2,3,7,8-tetrachloro-p-dibenzodioxin (2,3,7,8-TCDD) in 
excess of 1 part per billion (ppb) (40 CFR 268. 31). While land disposal of 
dioxin-containing waste less than 1 ppb was allowed, no such USEPA-permitted 
facility was in existence. 

Land disposal of F027 waste required treatment to nonhazardous levels. The most 
practical method for processing F027 waste is thermal destruction. This process 
produces another listed hazardous waste, F028, which is also banned from land 
disposal unless it meets the land disposal restriction concentrations described 
in 40 CFR 268.41. Delisting is the process that allows demonstration that a 
specific waste from a particular site or generating facility should no longer be 
regulated as a hazardous waste. 

The F028 ash is a listed hazardous waste because of the possible presence of 
polychlorinated-p-dibenzodioxins and dibenzofurans as listed in 40 CFR 261.31 and 
Appendix VII of 40 CFR 261. Under Section 261.31, F028 waste is given a waste 
code of "T" indicating that the waste is considered toxic. Under the 260.22(d) 
requirements for delisting waste code "T" wastes, a petition must demonstrate 
that either (1) the waste no longer contains the constituents listed in Appendix 
VII of 261; or (2) that although the waste contains one or more of the 
constituents listed in Appendix VII of 261, that it does not meet any of the 
criteria described in 26l.ll(a)(3); and (3) the petitioned waste does not exhibit 
any of the characteristics defined in 261.21 ( ignitability), 261.22 (corro­
sivity), 261.23 (reactivity), or 261.24 (toxicity). If these criteria are met, 
the petitioned waste can be delisted. 

The purpose of this document is to demonstrate that the criteria noted above for 
delisting have been met. The data demonstrate that the F028 listed ash at NCBC 
Gulfport should no longer be considered hazardous and should be delisted. It is 
proposed that the delisted ash remain at Area A and be managed in the overall 
long- term remediation of the site. This is in accordance with an interim 
corrective measures workplan (ABB-ES, 1996a) submitted for Site A. An Adminis­
trative Order (AO), issued on February 14, 1996, by the MSDEQ, requires that the 
remaining dioxin-contaminated soil at Area A be remediated. Delisting of the 
F028 ash at Area A will allow the ash to be incorporated into interim and final 
onsite remediation plans, thereby providing more timely and cost-effective 
protection of human health and the environment. If the ash is not delisted, the 
schedule for meeting the AO will be greatly extended due to the requirements to 
obtain Resource Conservation and Recovery Act (RCRA) permits for NCBC Gulfport. 

1.4 REPORT FORMAT. This document will be structured in the following manner. 
A brief discussion of the SAPs used in collecting the data presented in this 
document will be discussed along with relevant technical information, such as 
analytical practical quantitation levels (PQLs) and sampling techniques. The 
analytical results of the ash and groundwater samples will be presented separate-
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ly followed by an analysis of the data as it relates to the delisting petLtLon. 
To enhance the readability of the document, some data will be provided in the 
appendices rather than in the body of the text. The reader will be apprised of 
the appendix location of the data being discussed. 

1.5 CERTIFICATION STATEMENT UNDER CFR 260.20. The petitioner's name, address, 
facility location, and USEPA identification number are unchanged from the 
original petition (USAF, 1989). The petitioner's interest as described in 
260.20(b)(2), description for proposed action described in 260.20(b)(3), and the 
description of limiting factors described in 260. 20(b) (4) are also unchanged from 
the original petition. 

The person to contact for additional information is Mr. Dan Owens, Remedial 
Project Manager, Code 18210, Southern Division, Naval Facilities Engineering 
Command, 2155 Eagle Drive, North Charleston, South Carolina 29418. His phone 
number is (803) 820-7331. 
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2.0 ASH AND GROUNDWATER SAMPLING AND ANALYSIS PLAN 

This chapter describes in detail the ash and groundwater SAP used to collect data 
to support the delisting petition. 

2.1 DATA OBJECTIVES. The additional sampling agreed between the USEPA and Navy 
was conducted to provide supplemental information to support the delisting 
petition for the F028 ash piles on Area A. To obtain the necessary information 
for the new delisting petition, an addendum SAP was generated (ABB-ES, 1993) to 
guide both the ash and groundwater sampling at Area A. 

2.2 ASH SAMPLING PLAN. Characterizing the ash was accomplished by collecting 
and analyzing composite samples from a randomly selected grid pattern that was 
superimposed on Area A. Sampling from a randomly selected grid pattern was 
selected as the best method to characterize the levels of contamination in the 
ash without having to sample each and every pile. 

2.2.1 Ash Sampling Grid Area A, where all of the ash is currently stored, was 
divided into 50-by-50-foot grid nodes (Figure 2-1). The total area covered by 
the grid was 20 nodes (1,000 feet) by 9 nodes (450 feet) (Figure 2-2). The grids 
were numbered sequentially, and nine individual grids were selected using a 
random number generator. The largest ash pile was preselected as the tenth 
sampling location. An alpha-numeric grid pattern was superimposed in the field 
to ease identification, and the selected grid nodes were identified. 

2. 2. 2 Analytical Program for Ash Samples The ash samples were analyzed in 
accordance with USEPA SW-846 methods (USEPA, 1986) and Naval Energy and 
Environmental Support Activity (NEESA) Level D documentation (NEESA, 1988) for 
dioxins and furans (USEPA Method 8290), PAH (Method 8310), and for a list of 
Appendix IX (USEPA, 1986) volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), pesticides and polychlorinated biphenyls (PCBs), organophos­
phorus pesticides, herbicides, and inorganic analytes (including total cyanide 
and sulfide). Appendix A is the list of Appendix IX compounds with corresponding 
analytical method numbers and PQLs. 

2. 2. 3 Ash Sampling Methodology Ash samples were collected using Level B 
personal protective equipment. Each sample consisted of a composite of 5 to 10 
subsamples collected from the selected ash grid. Two to four samples were 
collected just below the surface at different parts of the pile(s). The 
remaining three to six ash samples were collected from the interior of the ash 
pile(s), including near the ash and soil interface. The following steps were 
followed for ash sample collection: 

place plastic sheeting on the ground surface prior to laying any 
equipment down, 

collect first ash composite from just below surface of pile(s) with 
stainless-steel auger and place into compositing bowl, 

collect second composite from halfway down pile(s) and place in bowl 
(volatile sample collected at this time), 
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continue digging down to just above ash and soil interface and 
collect third composite sample, and 

thoroughly composite discrete ash samples together and place the 
mixed sample into the appropriate sample container. 

Quality assurance and quality control (QA/QC) samples were collected in 
accordance with the SAP (ABB-ES, 1993). 

Samples collected for laboratory analysis were labeled with an identification 
code that indicated site, media, horizontal location, and a modifier for 
duplicate and matrix spike and matrix spike duplicate (MS/MSD) samples. For 
example, GPT-A-Bl4 indicated that the sample was from NCBC Gulfport (GPT), the 
medium was ash (A), and the horizontal location was B-14. A "D" modifier 
indicates a duplicate sample, while the "MS/MSD" modifier indicates the sample 
was collected for matrix spike analysis. Laboratory deliverables corresponded 
with USEPA requirements and the analytical data were systematically validated in 
conformance with USEPA Functional Guidelines for Evaluating Organic Analyses 
(USEPA, 1988a) and Functional Guidelines for Evaluating Inorganic Analyses 
(USEPA, 1988b). Precision, accuracy, representativeness, completeness, and 
comparability parameters (PARCC) were evaluated during validation of the 
analytical results. 

2.2.4 Ash Analytical Methodology Samples were submitted to Quality Analytical 
Laboratories (QAL) for chemical analyses. Samples were analyzed in accordance 
with USEPA SW-846 methods (USEPA, 1986) and NEESA Level D documentation (NEESA, 
1988) for PAH (Method 8310) and for the list of Appendix IX constituents and 
dioxins and furans (Method 8290). Samples were also analyzed using TCLP. 

2.3 GROUNDWATER SAMPLING PLAN. As part of the delisting effort, the impact to 
groundwater quality was determined through the installation and sampling of four 
monitoring wells on and around Area A. As noted by the USEPA (USEPA, 1992a), 
while the analytical results of groundwater samples will be used in the delisting 
petition effort for the ash, it may be difficult to distinguish between ground­
water impact resulting from the F028 ash and that resulting from direct contact 
of the groundwater with the remaining dioxin-contaminated soil left behind after 
the incineration. 

2.3.1 Installation of Well Points and the Potentiometric Surface To assure 
accurate placement of the permanent monitoring wells, such that one well was 
upgradient and three were downgradient, eight well points were installed in 
February 1994 around Area A to determine the direction of groundwater flow. The 
well points (Figure 2-3) were surveyed, and measurements of the depth to ground­
water were collected. From these observations, a potentiometric surface map 
(Figure 2-4) was generated, which indicates groundwater flow is to the west. All 
six determinations of groundwater flow since have confirmed a westerly flow. 

2.3.2 Monitoring Well Installation The locations of the permanent monitoring 
wells were determined based on the potentiometric surface. Figure 2-5 shows the 
final locations of the wells and a potentiometric surface map generated after the 
monitoring wells were installed. The monitoring wells were constructed of 2-inch 

NCBC Gulfport IDLSTG_PT.FD) 
mlv.08.97 2-5 



COOUIER AVE 

H0-7 
:. 

Ho-48 r---------~---------- .... 

LEGEND 

H0-4 )( WELLPOINT LOCATION 

FIGURE 2-3 

WELL POINT LOCATIONS 

\08604-60\FIG 2-3 MLV\080698 

I 
I 
I 
I 

10 AREA 8 

L H0-3 
----------------------- _'--->o....._._..lo......L_._ __ _, 

OIL 
STORAGE 

AREA 

r ------1 ~ 
~-~-_!~A-:..-- J ~ 

L-----' AUTOMOBILE 
STORAGE 91 

0 175 350 
• • • ··-SCALE1 1• = 350' 



..... 
1- .::::-., M: H0-5 
/(27.44) 

H0-7 
(26.09) 

--- ---Ho-4 r-
(27.77) 1 

I 
I 

10 AREA B 
I H0-3 / 
L _____ ~7.9~ J~ ___________ _ 

LEGEND 

H0-4 WELLPOINT LOCATION AND GROUNDWATER 
(27.77) M: ELEVATION (fEET ABOVE MEAN SEA LEVEL) 

POTENTIOMETRIC 
--.. 26.0- CONTOUR LINE, 

DASHED WHERE 
INfERRED 
(0.5 fOOT INTERVAL) · 

FIGURE2-4 

POTEI\ITIOMETRIC MAP FROM WELL POINTS 

C:\GULFPORl\HOTM\ Thll \HCBC\8!104.110\FIG2-2\_JSL \941209 

0 175 350 • • • ··-SCALE: 1" = 350' 

ADDENDUM TO DEUSllNG 
PETITION 0759 
NAVAL CONSTRUCTION 
BATTAUON CENTER 
GULFPORT, MISSISSIPPI 



H0-8 
(26.83) 

------~--~-----
H0-4 

(27.51) 10 

------

FIGURE 2-5 

POTENTIOMETRIC SURFACE MAP 
MAY 19, 1994 

\06604·60\FIG 2·6\Ml V\060696 

AREA 8 

~L AREA C 

~~E ---------J AREA 
L-----1 AUTOMOBILE 

STORAGE 

ADDENDUM TO DELISTING 
PETITION 0759 

0 175 350 ..... 

NAVAL CONSTRUCTION BATTALION CENTER 
GULFPORT, MISSISSIPPI 



stainless steel with 10-foot wire-wrapped screens. The total depth of the wells 
is approximately 12.5 feet below land surface. 

2.3.3 Groundwater Sampling Methodology Groundwater samples were collected on 
a quarterly basis until four complete rounds of groundwater samples were analyzed 
and validated. Upon opening each monitoring well, the headspace was screened for 
VOCs using a flame ionization detector. Prior to sample collection, each well 
was purged of at least three well volumes. Decontaminated TeflonN bailers were 
used to purge the monitoring wells and to collect samples. Field parameters for 
groundwater samples included pH, conductivity, and temperature. 

Samples were collected within 24 hours following purging and were properly 
preserved, placed in coolers, and packed with bagged ice immediately after 
collection. All samples remained in the custody of the field operations leader 
until delivery to the courier service providing overnight shipment to the 
laboratory. Samples were shipped, complete with chain-of-custody forms, to the 
analytical laboratory within 24 hours for analysis. Upon arrival at the 
laboratory, the chain of custody and preservation of the samples were checked 
with the contents of each cooler by laboratory personnel. After verification, 
the chain-of-custody form was signed by laboratory personnel and the samples 
accepted for analysis. 

2.3.4 Groundwater Analytical Program The groundwater samples were analyzed in 
accordance with USEPA SW-846 methods (USEPA, 1986) and NEESA Level D documenta­
tion (NEESA, 1988) for dioxins and furans (USEPA Method 8290), PAH (Method 8310), 
and for a list of Appendix IX (USEPA, 1986) VOCs, SVOCs, pesticides and PCBs, 
organophosphorus pesticides, herbicides, and inorganic analytes (including total 
cyanide and sulfide). 

2.4 RESAMPLING AND ANALYSIS. The analytical program included four complete 
rounds of samples for each well. Laboratory data were validated and found to be 
identical to the ash data. Through the validation process, several data sets 
were rejected and required resampling and reanalysis. In each case, the 
rejection was the result of laboratory error and not due to incorrect field 
procedures. The data that required resampling included the first two rounds of 
groundwater and the ash for dioxin only. The ash was resampled and reanalyzed 
twice before the data passed validation. Whenever resampled and reanalyzed data 
are used, it will be indicated in both the data set and in the narrative. 
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3.0 ANALYTICAL RESULTS 

This chapter of the document provides the analytical results of both the ash and 
groundwater sampling at Area A. 

3.1 QUANTIFICATION OF F028 ASH VOLUME. The volume of ash was estimated on April 
18, 1994. Piles were counted and categorized by size: small piles were approxi­
mately 10 cubic yards, medium piles were approximately 20 cubic yards, large 
piles were approximately 30 cubic yards, and piles larger than 30 cubic yards 
were measured independently. Several piles were also measured and their volumes 
calculated prior as reference values for estimating volumes. The total volume 
of ash was determined to be 20,000 to 23,000 cubic yards, which is approximately 
67 percent of the permitted incinerated soil volume. 

3.2 THE TOXIC EQUIVALENCY FACTOR APPROACH. While USEPA Method 8290 is specifi­
cally designed to detect tetra- through acta-chlorinated dioxin and furan 
congeners in soil and sediment, the dioxin and furan congeners of toxicologic 
importance are those with chlorine substitutions at molecular positions 2, 3, 7, 
and 8. Some of these 2,3,7,8-substituted dioxins and furans are far more toxic 
than others, and a simple presentation of the detected concentrations of all 
congeners is insufficient to adequately assess the potential toxicological 
effects associated with exposure to a complex mixture of these compounds (USEPA, 
1989). 

To address this problem, the USEPA developed a method that reasonably estimates 
the toxicity of each congener by assigning a toxic equivalency factor (TEF) based 
upon the toxicological data and structure-activity studies on the toxic mechanism 
of dioxin (USEPA, 1989). These studies showed 2,3,7,8-TCDD to be the most toxic 
of all the different congeners, and it was assigned a TEF of l. All other 
2,3,7,8-substituted congeners were less toxic and were assigned a TEF relative 
to TCDD. Those congeners without substitutions at molecular positions 2, 3, 7, 
and 8 were not considered toxic, at least in terms of carcinogenic potency, and 
were assigned a TEF of zero. The TEFs for the various dioxin and furan congeners 
are provided in Table 3-l. 

Applying the TEF to the analytical results of the various dioxin and furan 
congeners provides an expression of an equivalent amount of 2,3,7,8-TCDD. This 
is termed the TCDD toxic equivalency (TEQ). For example, the TCDD TEQ for a 
sample with 100 picograms per gram (pg/g) of 2,3,7,8-pentachloro-p-dioxin is 50 
pg/g since the TEF for congener is 0.5 (lOOxO.S =50). This process is repeated 
for all 2,3,7,8-substituted dioxin and furan congeners detected in a sample, and 
the sum of all these values is called the total TCDD TEQ. 

3.3 ASH ANALYTICAL RESULTS. The following subsections summarize the analytical 
program for ash samples collected at Area A. In addition, they present an 
assessment of data quality and useability. 

3. 3 .1 Ash Dioxins and Furans Detected Due to laboratory error, ash 
the grid shown on Figure 2-1 had to be recollected in February 1996. 
from the February ash sampling are shown in Table 3-2. 
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Table 3-1 
USEPA Dioxin and Furan Toxic Equivalency Factors 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Congener 

2,3,7,8-Tetrachloro-p-dibenzodioxins (TCDDs) 

Other TCDDs 

2,3,7,8-Pentachloro-p-dibenzodioxins (PeCDDs) 

Other PeCDDs 

2,3,4,7,8-Hexachloro-p-dibenzodioxins (HxCDDs) 

Other HxCDDs 

1 ,2,3,4,6,7,8-Heptachloro-p-dibenzodioxins (HpCDDs) 

Other HpCDDs 

Octachloro-p-dibenzodioxins (OCDDs) 

2,3,7,8 - Tetrachloro-p-dibenzofurans (TCDFs) 

Other TCDFs 

2,3,7,8- Pentachloro-p-dibenzofurans (PeCDFs) 

Other PeCDFs 

2,3,7,8- Hexachloro-p-dibenzofurans (HxCDFs) 

Other HxCDFs 

2,3,7,8 - Heptachloro-p-dibenzofurans (HpCDFs) 

Other HpCDFs 

Octachloro-p-dibenzofurans (OCDFs) 

Toxic Equivalency Factor 

0 

0.5 

0 

0.1 

0 

0.01 

0 

0.001 

0.1 

0 

0.05 

0 

0.1 

0 

0.01 

0 

0.001 

Source: Interim Procedures for Estimating Risks Associated with Exposures to Mixtures of Chlorinated 
Dibenzo-p-Dioxins and -Dibenzofurans and 1989 Update (USEPA, 1989). 

Note: USEPA = U.S. Environmental Protection Agency. 
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Table 3-2 
Dioxins and Furans Detected in Ash 

Collected February 1996 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte 
GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO 

-A14 -84 -D3 -D11 -E12 -F7 -F?D -F15 -G1 -G14 -H8 

Dioxins 

2,3,7,8-TCDD ND ND ND ND ND 3.96 3.38 1.15 ND 67.1 ND 

1 ,2,3,4,6,7 ,8-HpCDD MD MD 3.72 MD MD ND ND ND MD 53 MD 

OCDD ND ND 19.7 ND ND 12.5 7.23 12.3 ND 1,347 ND 

Furans 

2,3,7,8-TCDF ND ND ND ND ND ND ND ND ND 1.37 ND 

2,3,7,8-HpCDF ND ND ND ND ND ND ND ND ND 7.54 ND 

OCDF ND ND ND ND ND ND ND ND ND 16.7 ND 

TCDD TEO 0 0 0.057 0 0 3.97 3.39 1.16 0 69.30 0 

Notes: All concentrations are reported in nanograms per kilogram or parts per trillion. 

TCDD = tetrachlorodibenzo-p-dioxin. 
HpCDD = heptachlorodibenzo-p-dioxin. 
OCDD = octachlorodibenzodioxin. 
TCDF = tetrachlorodibenzofuran. 
HpCDF = heptachlorodibenzofuran. 
OCDF = octachlorodibenzofuran. 
TEO = toxicity equivalent. 
ND = not detected. 



TCDD was detected in samples from grid modes F-7, F-15, and G-14. The TCDD TEQs 
ranged from not detected to a high of 69.30 parts per trillion (ppt) in sample 
GPT-HO-Gl4. 

3.3.2 Ash Organic Analvtes Detected Methylene chloride and benzene were the 
only two VOCs detected in the ash samples. Methylene chloride was detected in 
samples GPT-HO-Al4, GPT-HO-D3, GPT-HO-Fl5, GPT-HO-Gl4, and GPT-HO-H8 at estimated 
concentrations of 1 to 3 micrograms per kilogram (~g/kg). Benzene was only 
detected in sample GPT-HO-D3 at a concentration of 20 ~g/kg. Analyses of SVOCs 
and organophosphorus pesticides did not result in any positive detections. 
Benzo(b)fluoranthene was detected in sample GPT-HO-Al4 at a concentration of 5.4 
~g/kg. 4,4'-Dichlorodiphenyldichloroethene and 4,4'-dichlorodiphenyltrichloro­
ethane were detected in three samples at concentrations ranging from 1.8 to 6.0 
~g/kg. The only herbicide detected was 2, 4, 5- trichlorophenoxyacetic acid ( 2, 4, 5-
T), which was reported in sample GPT-HO-Dll at 16 ~g/kg. Table 3-3 shows all 
organic analytes detected. Appendix B provides a summary of all data for the 
organic analyses. 

3. 3. 3 Ash Inorganic Analvtes Detected Lead was detected in concentrations 
ranging from an estimated 3. 4 to 12 milligrams per kilogram (mg/kg). Sulfide was 
only detected in sample GPT-HO-B4 at a concentration of 29 mg/kg. Tin was 
detected in two samples at estimated concentrations of 2.9 and 3.5 mg/kg. Table 
3-4 summarizes all of the positive detections for the inorganic analyses. 
Appendix B contains all of the inorganic sample results. 

3.3.4 Toxicity Characteristic Leaching Procedure Analytes Detected There were 
no detections for TCLP analyses of SVOCs, PAHs, pesticides, PCBs, or herbicides. 
Benzene was detected in seven samples at estimated concentrations ranging from 
5 to 22 micrograms per liter (~g/l) compared to the regulatory limit of 500 ~g/l. 
Barium was the only inorganic analyte detected and it was detected in all 10 
samples. Barium concentrations ranged from 0.21 to 0.62 milligrams per liter 
(mg/l) compared to the regulatory limit of 100 mgjl. 

This data indicate that none of the analytes detected in the TCLP analysis 
exceeded regulatory limits. Therefore, the ash passes the TCLP analysis and 
should not be considered hazardous. Table 3-5 shows all of the detections for 
the TCLP analyses. Appendix B contains the complete TCLP sample results. 

3.3.5 Ash Data Quality Assessment Review of the field notebook and chain-of­
custody forms did not indicate any nonconformance relative to field instrument 
calibration or sample handling. All required field quality control (QC) samples 
were collected in conformance with the requirements of the USEPA and ABB-ES 
quality assurance plans and the June 1988 NEESA Sampling and Chemical Analysis 
Qualicy Assuranc~ Requirements for th~ Navy Installation Restoration Program 
(NEESA, 1988). These field QC samples included field duplicates, equipment 
rinsate blanks, source water blanks, and VOC trip blanks for each VOC sample 
shipment. 

The data review and validation of the ash were performed under subcontract to 
Validata Chemical Services, Norcross, Georgia, and by Heartland Environmental 
Services, St. Charles, Missouri. Review of analytical data indicated that the 
laboratory generally met applicable analytical QC criteria for all chemical 
analyses with the exception of dioxin and furans. All positive analytical 
results for dioxin and furans from the April 1994 and August 1994 sampling events 
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Table 3-3 
Organics Detected in Ash 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte 
GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO 

-A14 -B4 -03 -011 -E12 -F7 -F70 -F15 -G1 -G14 -H8 

Volatile Organic Comj!ounds 

Methylene chloride 2J NO 1 J NO NO NO NO 3J NO 3J 2J 

Benzene NO NO 20 NO NO NO NO NO NO NO NO 

Semivolatile Organic Comj!ounds - (none detected) 

PoiJlnuclear Aromatic HJldrocarbons 

Benzo (b)fluoranthene 5.4 J NO NO NO NO NO NO NO NO NO NO 

Pesticides/PCBs 

4,4'-00E 1.8 6 NO 2.3 NO NO NO NO NO NO NO 

4,4'-00T NO 2.1 NO NO NO NO NO NO NO NO NO 

Organ~hosj!horus Pesticides - (none detected) 

Herbicides 

2,4,5-T NO NO NO 16 NO NO NO NO NO NO NO 

Notes: All concentrations are reported in micrograms per kilogram. 

J = reported concentrations are estimated. 
NO = not detected. 
PCB = polychlorinated biphenyl. 
4,4'-00E = 4,4'-dichlorodiphenyldichloroethene. 
4,4'-DOT = 4,4'-dichlorodiphenyltrichloroethane. 
2,4,5-T = 2,4,5-trichlorophenoxyacetic acid. 



Table 3-4 
lnorganics Detected in Ash 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte 
GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO 

-A14 -B4 -03 -011 -E12 -F7 -F?D -F15 -G1 -G14 -H8 

Arsenic 6.1 J 6.3 J 6.7 J 4.4 J 8.0 J 5.6 J 3.6 J 3.3 J 6.4 J 5.3 J 4.0 J 

Barium 38.0 J 29.3 J 31.7 J 26.3 J 32.4 J 20.6 J 19.3 J 26.8 J 34.6 J 25.7 J 47.8 J 

Beryllium 0.34 J ND ND ND ND ND ND 0.12 J 0.13 J ND 0.17 J 

Chromium 8.7 7.0 8.7 10.3 6.2 5.3 5.3 8.9 10.1 7.6 10.5 

Cobalt 0.83 J ND 0.80 J 0.75 J ND ND ND 1.1 J ND 0.81 J ND 

Copper 3.5 J 3.8 J 4.7 J 2.4 J 2.7 J 2.6 J 1.9 J 3.1 J 5.2 J 3.6 J 3.2 J 

Lead 8.7 J 5.9 J 7.9 J 9.1 J 12.0 J 5.0 J 3.4 J 5.6 J 7.1 J 7.7 J 8.4 J 

Mercury 0.04 J ND 0.04 J ND 0.04 J 0.03 J ND 0.03 J ND 0.03 J ND 

Nickel ND 2.5 J ND 3.5 J 2.3 J 2.5 J ND ND 3.7 J ND 3.4 J 

Selenium 0.16 J 0.25 J 0.17 J 0.13 J 0.29 J 0.17 J 0.19 J 0.24 J 0.27 J 0.14 J ND 

Tin ND ND ND 2.9 J 3.5 J ND ND ND ND ND ND 

Vanadium 19.3 12.8 J 14.2 14.5 12.0 9.5 J 9.2 J 14.5 15.8 12.0 16.9 

Zinc 19.0 11.6 15.6 18.8 27.3 11.2 10.5 13.2 13.5 20.3 36.0 

Sulfide ND 29 ND ND ND ND ND ND ND ND ND 

Notes: All concentrations are reported in milligrams per kilogram. 

J = reported concentrations are estimated. 
ND = not detected. 



Table 3-5 
Analytes Detected in Toxicity Characteristic Leaching Procedures from Ash 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO GPT-HO 
-A14 -B4 -03 -011 -E12 -F7 -F7D -F15 -G1 -G14 -H8 

Dioxin and Furan (pgj I) 

2.55 ND 

Volatile Organic Com~ound (pgf I) 

Benzene 19 J 5J 17 J ND ND ND NO 5J 9J 22 J 9J 

Semivolatile Organic Com~ounds - (none detected) 

Polllnuclear Aromatic Hl£drocarbons - (none detected) 

Pesticides/PCBs - (none detected) 

Herbicides - (none detected) 

Inorganic (mgj I) 

Barium 0.21 0.25 0.24 0.27 0.35 0.62 0.36 0.38 0.32 0.28 0.37 

Notes: pgf I = picograms per liter. 
ND = not detected. 
pgf l = micrograms per liter. 
J = reported concentrations are estimated. 
PCB = polychlorinated biphenyl. 
mgj I = milligrams per liter. 



were rejected and all nondetected results were estimated because of deviations 
from USEPA Method 8290. The February 1996 dioxin and furan data did meet all 
applicable analytical QC criteria. 

The analytical results for environmental samples were evaluated and validated 
according to NEESA Level D QC criteria to determine data quality and useability. 
The full PARCCs report is provided in Appendix C. 

Precision. Precision of the ash matrix was acceptable based on the assessment 
of duplicate precision criteria except for a few minor exceptions. The VOC, 
SVOC, PAH, pesticide, ketone, and herbicide compounds were totally (100 percent) 
compliant with functional QC guidelines. The MS/MSD for octachlorodibenzofuran 
exhibited noncompliant relative percent difference (RPD). The precision for the 
inorganic analytes was acceptable. 

Accuracy. Accuracy criteria were met for all data with the following exceptions: 
the relative response factors for isobutanol and 1,4-dioxane exceeded QC limits. 
For these compounds, all nondetect results were rejected and positive results 
were qualified as estimated. Nine surrogate spikes for pesticides and PCBs 
exceeded QC limits and the associated data qualified as estimated. The accuracy 
of the ash matrix analytical data was acceptable for each fraction. 

Representativeness. Five VOCs were detected in the field blanks and three VOCs 
were detected in the trip blank; associated analytical results were qualified as 
appropriate. N -nitrosodiphenylamine was detected in a method blank for the 
SVOCs, and the associated data was qualified as needed. Barium and lead were 
detected in preparation blanks, and barium and zinc were detected in the potable 
water sample. However, no qualification of the data was necessary. Representa­
tiveness of the project data is considered acceptable after qualification for 
blank contamination. 

Comparability. Comparability is the qualitative measure designed to express 
confidence with which one data set may be compared to another. The comparability 
of the project data is regarded as acceptable. 

Completeness. Overall, the analytical data met the completeness goal of 85 
percent for every fraction. 

3.3.6 Rejection of Dioxin and Furan Data All positive dioxin and furan detec­
tions from the April 1994 and August 1994 sampling event were rejected and all 
nondetects were qualified as estimated because of laboratory deviations from 
USEPA Method 8290. These deviations included not performing gas chromatograph 
column performance checks, mass resolution check, mass verification checks, and 
calibration verification checks at the end of each 12-hour run. According to the 
method, these deviations invalidate all positive sample data performed during 
each 12-hour period for which the checks were not performed. Additionally, the 
instrument's total cycle time exceeded the method limit of 1. 0 second. Ion 
abundance ratios were also outside the QC limits. These issues required the ash 
to be resampled for a third time in February 1996. The results from the February 
1996 samples met all QC criteria. 
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3.4 GROUNDWATER ANALYTICAL RESULTS. The following subsections summarize the 
analytical program for groundwater samples collected at Area A. In addition, it 
presents an assessment of data quality and useability. 

3. 4.1 Groundwater Sampling Rounds This subsection presents the analytical 
results of all six rounds of groundwater collected at Area A. Originally, only 
four quarterly rounds were scheduled, but rejection of dioxin data from the first 
two rounds (May and August 1994) necessitated the additional two rounds (May and 
August 1995). The final two sampling events included only the collection of 
samples for dioxins and furans to fill in the data gap resulting from the first 
two rounds of rejected dioxin data. Groundwater sampling was performed on May 
17, 1994; August 13, 1994; November 18, 1994; February 15, 1995; May 19, 1995; 
and August 15, 1995. 

Laboratory services for the first two sampling events were provided by QAL. 
Laboratory services for the third and fourth sampling events were provided by 
Quanterra Environmental Services (Quanterra). Both QAL and Quanterra provided 
analytical data for the fifth event, and QAL provided services for the last 
event. NEESA Level D data quality objectives and deliverables were specified for 
the analytical programs (NEESA, 1988). 

3. 4. 2 Dioxin and Furans Detected in Groundwater Samples Dioxins and furans were 
sampled in quarterly intervals May 1994 through August 1995. The analytical re­
sults of the first two rounds (May and August 1994) of groundwater sampling were 
rejected during data validation due to a lack of conformance to US EPA Method 8290 
by the analytical laboratories. The subsequent four rounds of groundwater samp­
ling (November 1994 through August 1995) were conducted in strict accordance with 
USEPA Method 8290 and are presented in support of the delisting petition. The 
full groundwater dioxin and furan analytical results are provided in Appendix D. 

As shown in Table 3-6, only four 2,3,7,8-substituted chlorinated dioxins were 
detected in the groundwater at Site 8: 2,3,7,8-TCDD, 1,2,3,7,8,9-hexachloro­
dibenzo-p-dioxin, 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, and octachloro­
dibenzo-p-dioxin (OCDD). No furans were detected in the groundwater at Area A 
and only OCDD was consistently detected in all of the groundwater monitoring 
wells. However, both the congeners identified and their detected concentrations 
in the remaining three wells were widely divergent both with respect to sample 
location and sampling date. 

The highest concentration of all the dioxins detected in the groundwater at Area 
A were found in monitoring well GPT-A-2. This well was also the only one found 
to have TCDD TEQs in excess of the TCDD maximum concentration limit (MCL). How­
ever, this finding was not consistent throughout the four rounds of groundwater 
monitoring as demonstrated in Table 3-6. 

Table 3-6 shows the results of the groundwater sampling event (May 1995) in which 
inter-laboratory analytical variability was evaluated using split samples 
submitted to two different laboratories. The data indicate considerable inter­
laboratory variability both between split samples and between duplicate samples. 
In the monitoring well with the highest dioxin concentrations, GPT-A-2, the 
results indicated that inter-laboratory variability was sufficiently great, even 
with samples that passed data validation, that it was difficult to conclusively 
determine whether or not the TCDD concentrations detected were greater than the 
MCL. The duplicate samples sent to Quanterra indicated that the TCDD TEQ level 
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Table 3-6 
Dioxins and Furans Detected in Groundwater Monitoring Wells 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

WeiiiO Analyte November 1994 February 1995 

GPT-A-1 

2,3,7,8-Tetrachlorodibenzo-p-dioxin NO NO 

1 ,2,3,7,8,9-Hexachlorodibenzo-p-dioxin NO NO 

1 ,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin NO NO 

Octachlorodibenzo-p-dioxin 560 240 

TCOD TEO 0.56 0.24 

GPT-A-2 

2,3, 7,8-Tetrachlorod ibenzo-p-dioxin 18 11 J 

1 ,2,3,7,8,9-Hexachlorodibenzo-p-dioxin NO NO 

1 ,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 110 110 

Octachlorodibenzo-p-dioxin 3,500 j 1,300 

TCOO TEO 22.6 13.4 

GPT-A-20 

2,3,7,8-Tetrachlorodibenzo-p-dioxin --- 27 

1 ,2,3,7,8,9-Hexachlorodibenzo-p-dioxin --- NO 

1 ,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin --- 86 

Octachlorodibenzo-p-dioxin --- 2,500 

TCOD TEO --- 30.4 

GPT-A-3 

2,3,7,8-Tetrachlorodibenzo-p-dioxin ND 6.2 j 

1 ,2,3,7,8,9-Hexachlorodibenzo-p-dioxin NO NO 

1 ,2,3,4,6, 7 ,8-Heptachlorodibenzo-p-dioxin 90 110 

Octachlorodibenzo-p-dioxin 1,700 1,800 

TCOD TEO 2.6 9.1 

GPT-A-4 

2,3,7,8-Tetrachlorodibenzo-p-dioxin NO NO 

1 ,2,3, 7 ,8,9-Hexachlorod ibenzo-p-dioxin 58 63 

1 ,2,3,4,6, 7 ,8-Heptachlorodibenzo-p-dioxin 260 280 

Octachlorodibenzo-p-dioxin 5,000 j 5,200 

TCOD TEO 13.4 14.3 

' Split samples sent to different analytical laboratories. 

Notes: All concentrations are reported in picograms per gram or parts per quadrillion. 

10 = identification. 
Quanterra = Quanterra Environmental Services. 
OAL = Quality Analytical Laboratories. 
ND = not detected. 
TCOO = 2,3,7,8-tetrachloro-p-dibenzodioxin. 
TEO = toxicity equivalents. 
J = reported concentrations are estimated. 
--- = a duplicate sample was collected from a different well during this period. 
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May 19951 

Quanterra I OAL 

NO NO 

NO NO 

NO NO 

520 63.6 

0.52 0.06 

56 31.8 

NO NO 

110 30.1 

2,900 J 468 

60 32.6 

17 45.2 

NO NO 

NO 36.8 

670 620 

17.7 46.2 

NO NO 

NO ND 

47 NO 

840 153 

1.3 0.15 

NO NO 

NO NO 

130 30.2 

2,800 343 

4.1 0.64 

August 1995 

NO 

NO 

NO 

110 

0.11 

NO 

NO 

NO 

147 

0.15 

ND 

ND 

ND 

112 

0.11 

NO 

NO 

185 

783 

2.6 

NO 

NO 

NO 

298 

0.30 



in one sample collected from GPT-A-2 was twice the MCL while the TCDD TEQ in its 
duplicate sample, GPT-A-2D, was well below the MCL. The split samples sent to 
QAL indicated that both the sample and its duplicate were above the MCL; however, 
neither of the reported dioxin concentrations were comparable to those from 
Quanterra. 

3. 4. 3 Organic and Inorganic Analytes Detected in Groundwater Tables 3-7 through 
3-10 provide the analytical results of the groundwater samples collected at Area 
A. As noted in Subsection 3. 4.1, the analytical results of the first four rounds 
of groundwater sampling were not rejected by data validation, and the groundwater 
for the final two rounds of sampling were not analyzed for either organics or 
inorganics. The entire data set for groundwater is provided in Appendix D. 

Organic analytes were intermittently detected in all four groundwater monitoring 
wells at Area A. No clear pattern was discernable from the data, and there was 
no evidence that the groundwater had been adversely impacted by organic analytes 
from the F028 ash on the site. The only organic analyte detected in both the ash 
and the groundwater was 2,4,5-T. However, this analyte was not detected in the 
TCLP extracts of the ash, indicating that the source of this analyte is probably 
not the ash but the herbicide orange-contaminated soil, containing significant 
levels of 2,4,5-T, under the F028 ash. 

As expected, a number of inorganic analytes were detected in the groundwater 
samples collected at Area A. Many of the same analytes detected in the ash were 
also detected in the groundwater; however, the only inorganic analyte detected 
in the TCLP extract, barium, was detected in either higher or comparable concen­
trations in the upgradient well as the downgradient wells. This indicates that 
the barium detected in the wells is not related to the ash but is either related 
to the soil under the ash or, more likely since barium is not a component of 
herbicide orange, due to natural background conditions. 

3.4.4 Groundwater Data Quality Assessment Review of the field notebook and 
chain-of-custody forms did not indicate any nonconformance relative to field 
instrument calibration or sample handling. All required field QC samples were 
collected in conformance with the requirements of the USEPA and ABB-ES quality 
assurance plans and the June 1988 NEESA Sampling and Chemical Analysis Quality 
Assurance Requirements for the Navy Installation Restoration Program (NEESA, 
1988). These field QC samples included field duplicates, equipment rinsate 
blanks, source water blanks, and VOC trip blanks for each VOC sample shipment. 

The analytical results for environmental samples were evaluated and validated 
according to NEESA Level D QC criteria to determine data quality and useability. 
The data tables included in Appendix D reflect validation according to Level D 
criteria. The following subsections discuss analytical performance and the 
evaluation of field and laboratory QC samples, except the rejected dioxin and 
furan samples from the first two rounds, which are discussed in Subsection 3. 4. 5. 

Precision. Precision was met for all groundwater data with a few minor excep­
tions. Naphthalene exhibited noncompliant RPDs for the third sampling event; 
however, the data were not qualified and are considered useable. The fourth 
round had noncompliant RPDs for xylene, zinc, and copper. Seven dioxin and fur an 
congeners had noncompliant RPD due to high sample turbidity, which required 
qualification as estimated for some fractions. The fifth round had noncompliant 
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Table 3-7 
Analytes Detected in Groundwater Monitoring Well GPT-A-1 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte May 1994 August 1994 

Volatile Organic Com(!ounds (none detected) 

Semivolatile Organic Com(!ound (pg/l I 

bis(2-Ethylhexyl)phthalate NO ND 

Polynuclear Aromatic Hydrocarbons (none detected) 

Pesticides and PCBs (none detected) 

Organo(!hOS(!horus Pesticides (none detected) 

Herbicides (none detected) 

lnorganics (mg/l) 

Antimony NO 

Arsenic 19.2 J 

Barium 166 J 

Beryllium 1.2 J 

Cadmium NO 

Chromium 26.6 

Cobalt 12.1 J 

Copper NO 

Lead 19.8 J 

Mercury 0.10 J 

Nickel 37.0 J 

Selenium NO 

Silver 3.4 J 

Sulfide 1,000 

Vanadium 49.1 J 

Zinc 87.9 

Notes: J.ig/l = micrograms per liter. 
ND = not detected. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
mgf l = milligrams per liter. 
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NO 

24.3 

218 

1.7 J 

1.3 J 

58 

15.9 J 

25.2 

23.2 

0.12 J 

38.7 J 

2.4 J 

NO 

NO 

63.7 

67.7 J 

3-12 

November 1994 

3J 

3.2 J 

25.2 J 

184 J 

ND 

NO 

48 

11.6 J 

11.2 J 

19.3 

ND 

31.4 J 

4.1 J 

ND 

NO 

8.8 J 

72.5 J 

February 1995 

ND 

3.0 J 

17.6 

147 J 

NO 

NO 

35.6 

8.8 J 

10.9 J 

11.6 

ND 

22.7 J 

ND 

NO 

ND 

43.7 J 

54.8 



Table 3-8 
Analytes Detected in Groundwater Monitoring Well GPT-A-2 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte May 1994 August 1994 

Volatile Organic Com11ounds (pg/l) 

Toluene NO NO 

Xylenes (total) NO NO 

Semivolatile Organic Com11ounds (none detected) 

PoiJ1nuclear Aromatic HJ1drocarbons (none detected) 

Pesticides and PCBs (none detected) 

Organol!hosl!horus Pesticides (none detected) 

Herbicides (pg/l) 

2,4,5-T NO 1.5 

2,4,5-TP 3.5 NO 

lnorganics (mg/l) 

Arsenic 9.2 J 10.7 

Barium 123 J 113 J 

Beryllium 1.2 J 1.3 J 

Chromium 30.7 7.4 J 

Cobalt 5.2 J NO 

Copper NO 4.0 J 

Cyanide 1.0 J NO 

Lead 14.3 J 5.7 

Mercury 0.24 NO 

Nickel 23.0 J NO 

Selenium 1.4 J 0.68 J 

Sulfide NO NO 

Vanadium 42.6 J 37.4 J 

Zinc 42.9 22.3 J 

Notes: J.lg! t = micrograms per liter. 
NO = not detected. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
2,4,5-T = (2,4,5-trichlorophenoxy)acetic acid. 
2,4,5-TP = (2,4,5-trichlorophenoxy)propionic acid. 
mg/ t = milligrams per liter. 
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November 1994 

NO 

NO 

1.2 

0.33 

19.6 J 

116 J 

1.0 J 

51.3 

5.0 J 

20.5 J 

NO 

15.1 

0.23 

21.2 J 

NO 

NO 

43.7 J 

46.2 J 

February 1994 

4J 

7 

NO 

NO 

11.7 

64.1 J 

NO 

16.2 

3.4 J 

4.8 J 

NO 

4.9 

NO 

7.3 J 

NO 

1,000 J 

23.1 J 

26.2 



Table 3-9 
Analytes Detected in Groundwater Monitoring Well GPT-A-3 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 

Analyte May 1994 

Volatile Organic Comj!ounds (pgll) 

Acetone NO 

Carbon disulfide 2J 

Trichlorofluoromethane NO 

Semivolatile Organic Comj!ounds (pg/l) 

Phenol 53 

2-Chlorophenol 10 J 

4-Methylphenol 8J 

Benzoic acid 13 J 

2,4-0ichlorophenol 8 J 

Naphthalene 430 

2,4,5-Trichlorophenol 8J 

bis(2-Ethylhexyl)phthalate 38 

Pol~nuclear Aromatic H~drocarbons (none detected) 

Pesticides and PCBs (none detected) 

Organoj!hosj!horus Pesticides (none detected) 

Herbicides (pg/l) 

2,4,5-T 

2,4,5-TP 

lnorganics (mg/l) 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Mercury 

Nickel 

Selenium 

Sulfide 

Vanadium 

Zinc 

Notes: fJ9/l = micrograms per liter. 
NO = not detected. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
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2.7 

NO 

NO 

35.4 J 

174 J 

5.5 

83.5 

30.1 J 

NO 

255 J 

28.4 J 

0.51 

79.2 

8.4 J 

9,300 

153 

41.1 

Gulfport, Mississippi 

August 1994 November 1994 

9J NO 

NO NO 

1 J NO 

NO 2J 

4J 1 J 

4J NO 

NO NO 

4J 0.80 J 

NO 14 

NO NO 

NO NO 

1.3 ---
NO ---

NO NO 

18.8 35.6 J 

106 J 114 J 

3.1 J 2.3 J 

45.8 104 

11.1 J 18.8 J 

22.9 J 25.5 

NO NO 

19.7 37 

NO 0.28 

23.5 J 39.4 J 

6.0 J 13.3 J 

NO 1,000 

88.1 130 

23.2 J 37.0 J 

2,4,5-T = (2,4,5-trichlorophenoxy)acetic acid. 
2,4,5-TP = (2,4,5-trichlorophenoxy)propionic acid. 
mgfl = milligrams per liter. 
--- = no data. 

3-14 

February 1995 

NO 

NO 

NO 

0.9 J 

0.9 J 

1 J 

NO 

1 J 

23 

NO 

NO 

NO 

1.7 

3.3 J 

45.5 

103 J 

NO 

82.4 

19.4 J 

21.9 J 

NO 

34.4 

0.48 

30.6 J 

16.5 

18,000 J 

129 

45.3 



Table 3-10 
Analytes Detected in Groundwater Monitoring Well GPT-A-4 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte May 1994 August 1994 

Volatile Organic Comj:!ound (pg/1) 

Acetone NO 11 

Semivolatile Organic Comj:!ound (pg/1) 

Oiethylphthalate NO 0.90 J 

PoiJlnuclear Aromatic HJldrocarbons (none detected) 

Pesticides and PCBs (none detected) 

Organoj:!hosj:!horus Pesticides (none detected) 

Herbicides (none detected) 

lnorganics (mg/1) 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Sulfide 

Thallium 

Vanadium 

Zinc 

Notes: f.Jg/ l = micrograms per liter. 
NO = not detected. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
mg/ l = milligrams per liter. 
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NO 

12.7 J 

238 

1.4 J 

NO 

81.0 

12.9 J 

NO 

51.2 J 

36.8 J 

0.50 

35.0 J 

13.9 J 

NO 

9,200 

NO 

122 

24.9 

15.0 J 

28.0 J 

473 

2.8 J 

3.2 J 

189 

26.6 J 

59.4 

NO 

67.9 

NO 

78.4 

NO 

20.8 J 

14,000 

NO 

240 

58.7 J 

3-15 

November 1994 

NO 

0.90 J 

NO 

14.3 J 

152 J 

NO 

NO 

85.3 

10.6 J 

19.1 J 

NO 

29.3 

0.32 

37.0 J 

6.3 J 

NO 

1,000 

7.0 J 

95.5 

54.2 J 

February 1995 

NO 

NO 

2.2 J 

23.9 

167 J 

NO 

NO 

68.4 

11.1 J 

19.4 J 

NO 

34.6 

0.56 

28.1 J 

9.1 

NO 

27,000 J 

NO 

108 

41.9 



RPDs for eight dioxin congeners and one OCDD sample required qualification as 
estimated. The sixth round of groundwater sampling was in compliance for all 
fractions. 

Accuracy. Accuracy criteria was met for the first sampling event with a few 
exceptions. The MS/MSD exhibited noncompliance for arsenic, selenium, thallium, 
and cyanide, which qualified the positive and undetected results as estimated. 
The MS/MSD exhibited noncompliance for lead, which also caused the undetected 
results to be rejected and the positive results to be estimated. 

Accuracy criteria was met for the second sampling event with the following excep­
tions. The MS/MSD exhibited noncompliance for benzo(k)fluoranthene, benzo(a)­
pyrene, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, benzo(g,h,i)perlyene, and 
selenium, which qualified the positive and undetected results as estimated. 
Twenty-five SVOC data points in the potable field blank were rejected because the 
surrogate compound d 5 -phenol was recovered at less than 10 percent. 

The MS/MSD for the third sampling event (MS/MSD) exhibited noncompliance for 
pyrene, thionazin, phorate, methylparathion, parathion, dinoseb, and selenium. 
Dinoseb and selenium were qualified as estimated. Surrogate recoveries for 
pesticides and PCBs were below QC limits and the field samples were qualified as 
estimated. Internal standard recoveries for OCDD were unacceptable, and the 
associated data were qualified as estimated. The accuracy of the groundwater 
matrix analytical data was acceptable for each fraction. 

The fourth round had slightly noncompliant percent recoveries for several frac­
tions that did not require qualification. Several other fractions exhibited 
recoveries below QC limits that required qualification. The cyanide fraction had 
zero percent recovery from an MS/MSD analyzed and all positive results were 
qualified as estimated and all nondetect results were rejected. 

In the fifth round, all eight congeners detected had noncompliant percent 
recovery for the internal standard 13C-OCDD, which requires that all positive 
results for OCDD be qualified as estimated. The sixth round exhibited compliance 
for all fractions. 

Representativeness. Representativeness of the analytical data was assessed and 
corrective action was taken when necessary. The representativeness for the first 
groundwater sampling event was acceptable with a few qualifications. The field 
blank exhibited some laboratory contamination. Holding times were met with the 
exception of the SVOCs, PAHs, and organophosphorus pesticides. Exceeding the 
holding times did not require any data to be rejected, only estimated. 

The representativeness for the second sampling event was acceptable with a few 
qualifications. Holding times were met with the exception of the dioxin and 
furans, and a few re-extracted and reanalyzed SVOCs, organophosphorus pesticides, 
and PAHs. All re-extracted and reanalyzed samples were rejected in favor of the 
original analysis. 

Acetone was detected in the trip blank and equipment rinsate blank for the third 
sampling event. Positive results for acetone were appropriately qualified. 
Methylene chloride and barium were detected in the field blank. Zinc, tin, 
chromium, lead, and arsenic were detected in the method blanks; data were 
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appropriately qualified. The assessment of the method blank for representa­
tiveness was acceptable even though some of the analytical results required 
qualification. Holding times were met for all fractions analyzed for the third 
sampling event. 

Acetone was detected in field blanks and rinsate blanks in the fourth round. The 
acetone was likely the result of laboratory contamination; some samples required 
qualification as estimated. Methylene chloride and di-n-octylphlate were detect­
ed in the method blank requiring some results to be qualified. The representa­
tiveness of the fifth and sixth rounds were acceptable for all fractions. 

Comparability. Comparability is the qualitative measure designed to express the 
confidence with which one data set may be compared to another. The analytical 
samples were collected and transported to the chemical analytical laboratory in 
accordance with standard procedures and were analyzed in conformance with accept­
able USEPA procedures. 

Completeness. The analytical data from the first sampling event met the complete­
ness goal of 85 percent for every fraction with the exceptions of pesticides, 
PCBs and herbicides. The analytical data for the second and third sampling 
events met the completeness goal of 85 percent for every fraction. The fourth 
groundwater sampling event met completeness goals except for cyanide due to low 
recoveries with the matrix spike. The fifth and sixth rounds met all complete­
ness criteria. Appendix E contains the complete PARCCs report for each of the 
groundwater sampling events. 

3. 4. 5 Rejection of Dioxin Data Dioxin data for the first two rounds were 
rejected based on the findings sununarized in Subsection 3. 4. 2. The data 
collected in rounds five and six were needed to complete the four quarterly 
rounds required in the USEPA-approved SAP. 
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4.0 DATA ANALYSIS SUPPORTING DELISTING 

The delisting of the F028 ash is part of an overall site remediation plan that 
will remove some of the potentially burdensome requirements of dealing with a 
listed waste. In accordance with 40 CFR 260.22(d), the following section will 
make the demonstration for exclusion from Part 261 Subpart D, for the F028 ash 
at Site A. Provided that the delisted ash not leave the site and that the 
requirements for dealing with the ash are fully considered as part of the overall 
remediation process at Site A, the F028 ash should be delisted. 

4.1 EVALUATION OF THE HAZARDOUS WASTE LISTING CRITERIA. The F028 ash is a 
listed hazardous waste because of the possible presence of polychlorinated-p­
dibenzodioxins and dibenzofurans as listed in 40 CFR 261.31 and Appendix VII of 
40 CFR 261. Under Section 261. 31, F028 waste is given a waste code of "T," 
indicating that the waste is considered toxic. Under the 260.22(d)(l) 
requirements for delisting waste code "T" wastes, a petition must demonstrate 
that the waste no longer contains the constituents listed in Appendix VII of 261. 
If the waste contains one or more of the constituents listed in Appendix VII of 
261, under 260.22(d)(3) it must be demonstrated that the waste does not meet any 
of the criteria described in 26l.ll(a)(3). If this criterion is met, then the 
petition must demonstrate that the waste does not exhibit any of the 
characteristics defined in 261.21, 261.22, 261.23, or 261.24. If all of these 
criteria are met, the petitioned waste can be delisted. 

4.2 DELISTING CRITERIA UNDER PART 260.22(d)(l). This criterion is not met by 
the F028 ash because low concentrations of polychlorinated-Q-dibenzodioxins were 
detected in 5 of the 10 ash samples. This finding, however, is neither surpris­
ing nor does it suggest a failure on the part of the incineration process 
conducted at Site A. 

Under 40 CFR 264.343(a)(2), the Destruction and Removal Efficiency (DRE) 
requirement for a dioxin waste-burning incinerator is 99.9999 percent with 
acceptable degradation of Principal Organic Hazardous Constituents (POHCs) as 
described in 40 CFR 264.342. The DRE of the rotary-kiln incinerator used at Site 
A was 99.99997 percent with acceptable degradation of dioxin's POHCs (USAF, 
1989). Because the DRE for the incinerator was not 100 percent, as would be 
required to meet the criteria of 260.22(d)(l), low levels of dioxins are present 
in the ash. 

4.3 DELISTING CRITERIA UNDER PART 260.22(d)(l). Because the F028 ash does 
contain one or more constituents in Appendix VII, to be delisted it must satisfy 
the criteria specified in 260.22 (d) (l) and no longer meet the ll specific factors 
described in 26l.ll(a)(3). These 11 factors can be grouped into 3 main cate­
gories. To delist the ash, it must be demonstrated that (1) the ash does not 
pose a significant health threat to human health or the environment, (2) the ash 
does not have the potential to adversely impact another medium under plausible 
types of improper management, and (3) the petition addresses actions taken by 
other governmental agencies or regulatory programs based on the hazards posed by 
the listed waste. 
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4. 3.1 F028 Ash Health Threat Analysis Site A is in a highly industrialized area 
with no realistic potential for a residential exposure. The realistic receptors 
at Site A are the adult trespasser, the occupational worker in an area near Site 
A, a site worker conducting physical maintenance at Site A, and the excavation 
worker digging into the ash as part of a utility repair or installation activity. 
Using standard USEPA exposure assumptions for these receptors, ash levels 
associated with a specific level of excess lifetime cancer risks (ELCR) can be 
calculated. Table 4-1 provides the ash concentrations associated with the ELCR 
of lxl0- 6 ( l in a million) resulting from ash exposure for each identified 
receptor. 

Table 4-1 
F028 Ash Dioxin Levels Associated with an 

ELCR of 1 x 10-6 (1 in a Million) 

Addendum to Delisting Petition 0759 
Site A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Receptor 

Adult Trespasser 

Occupational Worker 

Site Worker 

Excavation Worker 

Highest Detected Ash Concentration 

Note: ELCR = excess lifetime cancer risk. 
ppt = parts per trillion. 

Ash Level (ppt) 

160 

251 

242 

710 

69.3 

The highest detected dioxin concentration in the ash at Site A was less than half 
the concentration associated with an ELCR of lxl0-6 of the most sensitive realis­
tic receptor, the adult trespasser (Table 4-1). These data indicate that the 
human health risks associated with exposure to the highest detected concentration 
of dioxin in the F028 ash would not represent an unacceptable health risk to 
either the USEPA or MSDEQ. The full calculations in the health threat analysis 
are provided in Appendix F. 

4.3.2 F028 Ash Impact on Other Media The data in Table 3-6 indicate that 
dioxins are present in the groundwater at Site A. As previously noted, a good 
deal of attention has been focused on the F028 ash's potential to adversely 
impact groundwater, and groundwater modeling has been used to evaluate this 
potential. However, an underlying assumption for applying groundwater models is 
that the ash is managed at a site where the groundwater has not been previously 
impacted. At Site A, this assumption does not accurately describe the site­
specific conditions, and data presented in this document raise significant doubt 
that the F028 ash is the source of the groundwater contamination at Site A. 

The USEPA also has expressed some uncertainty "whether the [groundwater] monitor­
ing system can truly distinguish any impact of the petitioned waste from conta­
mination possibly caused by untreated soils ... " (USEPA, 1992a). This statement 
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is especially relevant because the US EPA research, development, and demonstration 
permit allowed the F028 ash to be returned to Site A in areas considered "clean." 
As previously noted in Section 1.3, the soil dioxin level that was used to dis­
tinguish clean from contaminated was 1 ppb. Soil at Site A with dioxin levels 
less than 1 ppb was left in place. This practice resulted in the current situa­
tion of thermally treated F028 ash and nontreated soil with dioxin concentrations 
lower than 1 ppb in the same areas. 

The USEPA further acknowledges, as described in 54 FR 41390, that groundwater 
data submitted as part of a typical delisting petition may provide inconclusive 
results and allow for three possible interpretations when evaluating groundwater 
data in delisting petitions. These are (1) the petitioned waste has not contri­
buted to the contamination detected in the groundwater; (2) the (groundwater 
contamination) exceedance is due to an error in sampling and analysis and is not 
associated with the petitioned waste; and (3) the exceedance, although greater 
than health-based levels, is not statistically significant. 

4.3.2.1 Groundwater Contamination Not from the Petitioned Waste Several lines 
of evidence demonstrate that the Site 8 petitioned waste has not contributed to 
the contamination detected in the groundwater. The most important is the fact 
that the F028 ash is not in direct contact with the groundwater at Site A. 
Rather, it is the soil at Site A, known to be contaminated with dioxin at con­
centrations up to 1 ppb, that is in direct physical contact with the groundwater. 
It is reasonable to assume that dioxin-contaminated soil in direct contact with 
groundwater would serve as the primary source of contamination to this medium. 
That the soil, rather than the ash, is the primary source of the groundwater 
contamination at Site A is further supported by the chemical properties of 
dioxin. 

Two well-known physical properties of dioxin are that it binds tightly to soil 
(or ash) particles and has a very low water solubility (USEPA, 1992b). Once 
bound to an ash particle, dioxin is difficult to remove, even under laboratory 
conditions. Data from the first two rounds of groundwater sampling clearly show 
that the dioxin in the groundwater at Site A is almost exclusively bound to soil 
particulates and only a small amount is dissolved in the water (Table 4-2). It 
should be noted that the first two rounds of groundwater monitoring data (May and 
August 1994) were rejected by the data validators because the laboratory did not 
follow the USEPA Method 8290 protocol. Specifically, the laboratory did not 
analyze the extract from the particulate fraction along with the water fraction, 
resulting in low TCDD TEQs in these samples. Comparison of the analytical 
results of the first two rounds of groundwater data to the results of the next 
four rounds, in which dioxins attached to the soil particulates were also 
measured, clearly demonstrates that the dioxin in the groundwater at Site A is 
bound to particulates and that only a small fraction of the total dioxin in the 
groundwater is dissolved. The low dioxin concentration in the final round of 
groundwater sampling is due to another factor that is discussed in Paragraph 
4.3.2.3. 

It is unlikely that the low levels of dioxin in the F028 ash would partition from 
the ash, percolate through the soil into the groundwater, and then rebind to soil 
particulates suspended in the water. A more reasonable explanation is that the 
soil, in direct contact witr~the groundwater, is the source of the groundwater 
contamination at Site A rather than the ash on the surface of the soil. While 
it is possible that the dioxin in the ash may have some potential to leach from 
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the ash, the TCLP data presented in Table 3-5 demonstrate that this potential is 
low. 

Table 4-2 
TCDD TEQs Detected in Groundwater 

Addendum to Delisting Petition 0759 
Site A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

WeiiiD May 1994 August 1994 November 1994 February 1995 May 19951 August 1995 

GPT·A-1 0.133 0.0447 0.56 0.24 0.52* 0.06** 0.11 

GPT-A-10 0.215 NO 

GPT-A-2 0.215 0.298 22.6 13.4 60* 32.6** 0.15 

GPT-A-20 30.4 17.7* 46.2** 0.11 

GPT-A-3 0.116 0.173 2.6 9.1 1.3* 0.15** 2.6 

GPT-A-30 11.2 

GPT-A-4 0.0596 0.0367 13.4 14.3 4.1* 0.64** 0.30 

' Split samples sent to different analytical laboratories. 

Notes: All concentrations are reported in picograms per gram or parts per quadrillion (ppq). The TCDD maximum 
contaminant level is 30 ppq. 

TCDD = 2,3,7,8-tetrachloro-p-dibenzodioxin. 
TEO = toxicity equivalent. 
ID = identification. 
* = samples analyzed by Quanterra Laboratory. 
** = samples analyzed by QAL Analytical Laboratory. 
NO = not detected. 
-- = Duplicate samples were collected from different wells during this sampling round. 

Another line of evidence that the soil is the source of the groundwater contamin­
ation, rather than the ash, is mass balance. The highest detected concentration 
of dioxin in the ash is approximately 70 ppt, but the soil at Site A contains up 
to 1 ppb. Using 70 ppt for the ash and 1 ppb for the soil and assuming the ash 
and the soil each have comparable potential to contaminate the groundwater, then 
the ash could have contributed only 7 percent of the total dioxin in the ground­
water. At the highest detected concentration in the groundwater, 60 parts per 
quadrillion (ppq) at well GPT-A-2, the dioxin contribution by the ash would be 
4.2 ppq, as shown by the following calculation: 

where: 

0. 070 ppb [highest ash TCDD level] 
1. 000 ppb [soil cleanup level] 

X 100% = 7% 

7% x 60 ppq [highest groundwater TCDD level] = 4. 2 ppq 

TCDD = 2,3,7,8-tetrachloro-p-dibenzodioxin and 
% = percent. 

(1) 

Therefore, by mass balance, the F028 ash at Site A could not have caused the 
groundwater contamination at Site A to exceed the dioxin MCL of 30 ppq. 
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4. 3. 2. 2 Sampling and Analysis Error Demonstrating the errors inherent in 
sampling and analysis at dioxin concentrations near the detection limit is the 
interlaboratory study conducted during the fifth round (May 1995) of groundwater 
sampling. The difficulties encountered by two Contract Laboratory Program- (CLP) 
certified analytical laboratories to measure reproducibly ppq concentrations of 
dioxin in the groundwater are demonstrated in Tables 3-6 and 4-2. The discrepan­
cies between the two laboratories with respect to the split samples, as well as 
sample duplicates, indicate the technical difficulties associated with quantify­
ing dioxins in groundwater at these concentrations. This is undoubtedly due to 
both the difficult chemical nature of dioxin bound to soil particles as well as 
other uncontrollable factors such as sampling technique, minute differences in 
total dissolved solids in the water samples, and minor differences in laboratory 
protocols. 

An additional statistical analysis of the entire groundwater dioxin data set was 
conducted to determine if the dioxin concentrations detected in the groundwater 
at Site A could be the result of normal random variation in measurements of 
groundwater with average dioxin levels at the MCL. This analysis indicates that 
the groundwater data are log-normally distributed and that the data set could 
have come from groundwater monitoring wells with an average dioxin concentration 
at the MCL of 30 ppq. This suggests that either the groundwater at Site A is not 
significantly impacted over the dioxin MCL or that sampling and analytical 
limitations make it impossible to determine, with a reasonable level of 
confidence (e.g., 95 percent confidence level), if exceedances have actually 
occurred. The full groundwater data set analysis is presented in Appendix G. 

4.3.2.3 Groundwater Not a Significant Health Threat As previously noted, Site 
A is an industrialized area with little realistic potential for a residential 
exposure. Therefore, comparing health-based groundwater criteria, such as MCLs, 
associated with residential groundwater consumption to the groundwater at Site 
A is not realistic. No one is currently using the groundwater at Site A, and the 
nearest potential residential receptor, at least 2,000 feet away, is connected 
to a public water supply. 

In addition, the use of the shallow groundwater as a potable water supply is 
doubtful because the pH of the groundwater at Site A is highly acidic (pH range 
4. 0 to 6. 0). A Mississippi Geological Survey publication confirmed that, 
although the groundwater is potable, "the most consistent complaint throughout 
Mississippi is low pH and excessive iron" and that problems have been reported 
in using this water as a long-term potable water source because the reactivity 
of the water to plumbing (Shows, 1970). 

Further, data presented in this analysis demonstrate that movement of dioxin in 
the groundwater is also extremely limited. During the sixth groundwater sampling 
round (August 1995) the water table was nearly 3 feet lower than in previous 
rounds. Dioxin concentrations in these samples were also significantly lower, 
indicating that the concentrations increase as the water table rises and contacts 
the capillary fringe soils. It is likely that small particulates carrying 
adsorbed dioxin become trapped within the capillary fringe as the water table 
elevation drops; as the water table rises some of these particulates are suspend­
ed, and in unfiltered samples, the measured dioxin concentration increases. 
Since horizontal movement of the dioxin-bound soil particles is also extremely 
limited, the dioxin in the groundwater at Site A has low potential to migrate 
significantly. 
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While the minute amount of dioxin dissolved in the groundwater has limited 
potential to move both horizontally and vertically, concentrations would not pose 
a significant health threat to a receptor using the groundwater as a potable 
water source. The data collected from the first and second rounds of groundwater 
samples demonstrate that the dioxin concentration in the dissolved portion of the 
groundwater is far below the MCL, and any dispersion that occurred during 
migration from Site A would further reduce the potential for significant health 
effects (Table 4-2). 

4.3.3 Other Governmental or Regulatory Actions Delisting of the F028 ash on 
Site A is only part of the overall site remediation activity. Delisting does, 
however, eliminate potentially burdensome requirements of dealing with an RCRA­
listed waste and makes it easier to implement overall site remediation. Also, 
all of NCBC Gulfport, including Site A, is now under an AO, issued on February 
14, 1996, by the MSDEQ, which requires that dioxin-contaminated media be remedi­
ated. Currently, onsite and offsite investigation workplans (ABB-ES, 1996b and 
l996c) have been presented to MSDEQ for review along with an Interim Corrective 
Measures Study (ICMS) workplan (ABB-ES, 1996a) for all of NCBC Gulfport Site 8, 
including Site A. Additional workplans and remediation activities that will 
result in the final remediation of Site A are required by the AO. As part of 
this ongoing remediation activity at Site A, delisting of the F028 ash will help 
focus and accelerate the overall cleanup process through a Comprehensive 
Environmental Response, Compensation, and Liability Act- (CERCLA) type process. 
RCRA concerns can also be easily addressed through CERCLA remediation processes. 

4.3.4 Remaining Delisting Criteria Under 261.11(a)(3) The remaining parts of 
the delisting criteria covered in 40 CFR 261.11(a)(3), including dioxin persis­
tence and degradation rates, dioxin bioaccurnulation in the ecosystem, plausible 
types of improper management, quantities of waste generated, and other such 
factors as appropriate, have little bearing to this delisting petition. 

By mass balance it can be demonstrated that the potential for dioxin persistence, 
degradation, and bioaccurnulation in the F028 ash is less than 10 percent of the 
potential in the remaining soil at Site A. Further, the quantity of F028 ash 
generated and stored at Site A is small compared to the remaining quantity of 
dioxin-contaminated soil at the site. Thermal degradation was conducted only on 
soils with dioxin levels above l ppb; soils below this level were left in place. 
A review of the analytical data indicates large areas of Site A were left 
undisturbed because dioxin levels in the soil were below l ppb. Therefore, 
because both the volume and dioxin concentration of the soil at Site A is much 
greater than the F028 ash, regulatory action concerning the ash will have little 
effect on the overall potential for dioxin persistence, degradation, and bio­
accurnulation at Site A. 

The most plausible, and cost-effective, type of waste management at Site A will 
be to place an impermeable cap over the dioxin-contaminated soil and ash. This 
action effectively prevents migration of dioxin-contaminated media from the site 
and eliminates potential exposure pathways to the soil and ash. By eliminating 
exposure, the health risks are also eliminated. Offsite migration is currently 
being addressed by the ICMS workplan (ABB-ES, l996a), with additional remediation 
activities required by the AO. If the ash is delisted, it will remain on Site 
A and will be included as part of the overall site remediation. Otherwise, the 
overall remediation process at Site A would likely be considerably more costly, 
more difficult to initiate, and require much more time to complete. 
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4.4 RCRA CHARACTERISTIC WASTE EVALUATION. The final criterion established in 
260.22 (3) for delisting waste is that it not exhibit any of the hazardous waste 
characteristics described in 40 CFR 261.21, 261.22, 261.23, and 261.24. This 
petition demonstrates that the ash does not meet any of the hazardous waste 
characteristics described in these sections and should be delisted. 

4.4.1 Ignitabi1ity (261.21) and Reactivity (261.22) The petitioned waste was 
processed through a high-temperature rotary-kiln incinerator, reducing organic 
constituents in the ash to levels that are not ignitable or reactive. This is 
supported by the Appendix IX analytical data from the 10 ash samples presented 
in Tables 3-3 and 3-4. Only six organic analytes were detected in the ash 
samples and all were at concentrations well below 10 ppb. These low concentra­
tions of organic analytes in the ash are neither ignitable nor reactive. 

4.4.2 Corrosivity (261.23) The corrosivity of the ash was addressed in the 
original petition with pH measurements well within the limits established in 
261.22 as not corrosive (USAF, 1989). The USEPA also presented supporting data 
that the ash is well within the acceptable pH limits as it "compared the physical 
properties (e.g., pH, percent moisture, color, texture) ... " of the ash at Site 
A and indicated that the pH of samples collected for the pesticide fraction of 
the analysis "ranged from 10 to 12" (USEPA, 1991). Since this pH is below the 
pH defined as corrosive in 261.22, the ash is not considered corrosive. 

4.4.3 Toxicity (261.24) The ash passes all TCLP analyses as shown in Table 3-5. 
Only two constituents were detected in the TCLP extract and both were well below 
their respective regulatory thresholds. Although there are no regulatory levels 
for dioxin in 261.24, ash TCLP extracts were found to contain very low levels of 
dioxins from the ash with almost 70 ppt dioxin. These data demonstrate that the 
ash does not have the characteristic of toxicity as described in 261.24. 

4. 4. 4 RCRA Characteristic Waste Summary Based on the presented data, the 
petitioner believes that the third criterion for delisting a "T" waste code 
hazardous waste has been met. The petitioned F028 waste at Site A does not meet 
any of the characteristics described in 261.22 through 261.24 and should not be 
considered hazardous waste. 

4.5 F028 ASH DELISTING SUMMARY. After evaluating the RCRA delisting petition 
requirements described in 40 CFR Parts 260.20 and 260.22 for granting the 
exclusion of a waste, it is clear that the F028 ash at Site A, NCBC Gulfport 
meets these criteria and should be delisted. Table 4-3 summarizes the criteria 
for delisting a waste under RCRA and shows how the F028 ash compares with these 
criteria. The criteria given in 40 CFR 260.22-(d), 40 CFR 26l.ll(a)(3), and 40 
CFR 261.21 through 261.24 have been used in this analysis as benchmarks for 
comparison, as required in 40 CFR 260.22. Comparison to these benchmarks demon­
strate that the F028 ash should no longer be listed as an RCRA-listed hazardous 
waste. 

Based upon the physical and chemical properties of the ash and the data and 
analysis presented to address each delisting criterion, the petitioner requests 
that the F028 ash at Site A be excluded as an RCRA-listed hazardous waste as part 
of the overall management of dioxin-contaminated material at NCBC Gulfport, Site 
A. Significant reductions in dioxin concentration, the very limited ability for 
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the ash to adversely impact or degrade soil or groundwater, current MSDEQ AO 
requirements for remediation of Site A, and the Navy's proposal that the ash 
remain on Site A as part of the overall remediation support the petition for 
delisting the F028 ash. It is understood that specific management requirements 
may be applied to the final remedial activities associated with this material. 

Table 4-3 
Summary of the F028 Ash Performance in Meeting the Delisting Criteria 

40 CFR Citation 

261.11 (a)(3) 

261.11 (a)(3) (i), 
(ii) and (ix) 

261.11 (a) (3) (iii) 

261.11 (a)(3) (iv), 
(v), and (vi) 

261.11 (a)(3) (vii) 

261.11 (a) (x) 

260.22 (d) (3) 

261.21 

261.22 

261.23 

261.24 

Addendum to Delisting Petition 0759 
Site A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Criteria Description 

General Criteria for Listing Hazardous Waste 

Health Threat Analysis 

Potential to Adversely Impact Other Media 

Persistence, Degradation, and Bioaccumulation 

Plausible Types of Improper Management 

Actions by Other Governmental or Regulatory Programs 

RCRA Waste Characteristics 

lgnitability 

Corrosivity 

Reactivity 

Toxicity 

Notes: CFR = Code of Federal Regulations. 
RCRA = Resource Conservation and Recovery Act. 

Delisting Criteria 
Met? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

4.6 F028 DELISTING CONCLUSIONS AND RECOMMENDATIONS. The F028 ash at Site A has 
met all of the delisting requirements described in 40 CFR 260.20 and 260.22. The 
petitioner believes that all factors have been accounted for in this delisting 
action and that the F028 ash does not represent a significant human health threat 
nor has it impacted any other media at the site above health-based standards. The 
F028 ash should be delisted provided that it does not leave the site and that it 
is considered as part of the required overall cleanup of the site as ordered by 
MSDEQ under an AO. 
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APPENDIX A 

GENERIC APPENDIX IX COMPOUNDS LIST WITH METHOD 
NUMBERS AND PRACTICAL QUANTITATION LIMITS 



Table A-1 
Appendix IX Compound List and Practical Quantitation 

Limits for Corresponding SW-846 Methods 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

PQL 
Water (j.Jg/l) 

Appendix IX Volatile Organic Compounds 

Method: USEPA SW-846 Method 8240 

Chloromethane 

Bromomethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Acetone 

Carbon disulfide 

Trichlorofluoromethane 

1, 1-Dichloroethene 

1, 1-Dichloroethane 

1 ,2-Dichloroethene (total) 

Chloroform 

1 ,2-Dichloroethane 

2-Butanone (methyl ethyl ketone) 

1,1 ,1-Trichloroethane 

Carbon tetrachloride 

Vinyl acetate 

Bromodichloromethane 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

Benzene 

trans-1 ,3-Dichloropropene 

2-Chloroethylvinylether 

Bromoform 

2-Hexanone 

4-Methyl-2-pentanone 

Tetrachloroethene 

1,1 ,2,2-Tetrachloroethane 

See notes at end of table. 
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10 

10 

10 

10 

5 

10 

5 

5 

5 

5 

5 

5 

5 

10 

5 

5 

10 

5 

5 

5 

5 

5 

5 

5 

5 

10 

5 

10 

10 

5 

5 



Table A-1 (Continued) 
Appendix IX Compound List and Practical Quantitation 

Limits for Corresponding SW-846 Methods 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

POL 
Water (J.lgj t) 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene (total) 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

1 ,2-Dichlorobenzene 

Acrolein 

lodomethane 

Acrylonitrile 

Dibromomethane 

Ethyl methacrylate 

1 ,2,3-Trichloropropane 

trans-1 ,4-Dichloro-2-butene 

Acetonitrile 

3-Chloropropene 

Propionitrile 

Methacrylonitrile 

1 ,4-Dioxane 

Methyl methacrylate 

1 ,2-Dibromoethane 

1,1, 1 ,2-Tetrachloroethane 

1 ,2-Dibromo-3-chloropropane 

Pentachloroethane 

Isobutyl alcohol 

Chloroprene 

Appendix IX Semivolatile Organic Compounds 

Method: USEPA SW-846 Method 8270 

n-Nitrosodimethylamine 

Phenol 

Aniline 

bis(2-Chloroethyl)ether 

See notes at end of table. 
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5 

5 

5 

5 

5 

5 

5 

5 

100 

10 

100 

5 

5 

5 

5 

100 

5 

100 

5 

200 

10 

5 

5 

10 

10 

200 

200 

10 

10 

10 

10 



Table A-1 (Continued) 
Appendix IX Compound List and Practical Quantitation 

Limits for Corresponding SW-846 Methods 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 

2-Chlorophenol 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzyl alcohol 

1 ,2-Dichlorobenzene 

2-Methylphenol 

bis(2-Chloroisopropyl)ether 

n-Nitrosodi-n-propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Benzoic acid 

bis(2-Chloroethoxy)methane 

2,4-Dichlorophenol 

1 ,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethyl phthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

See notes at end of table. 

NCBC Gulfport IDLSTG_PT.FDI 
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Table A-1 (Continued) 
Appendix IX Compound List and Practical Quantitation 

Limits for Corresponding SW-846 Methods 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

n-Nitrosodiphenylamine 

Diphenylamine 

1 ,2-Diphenylhydrazine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Benzo (a)anthracene 

Chrysene 

bis(2-ethylhexyi)Phthalate 

Di-n-octyl phthalate 

Benzo (b )fluoranthene 

Benzo(k)fluoranthene 

Benzo (a)pyrene 

lndeno(1 ,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benzo (g ,h ,i)perylene 

2-Picoline 

Methyl methanesulfonate 

See notes at end of table. 

NCBC Gulfport IDLSTG_PT.FDI 
mlv.08.97 

Gulfport, Mississippi 
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Water (J-Ig/ l) 

50 
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Table A-1 (Continued) 
Appendix IX Compound List and Practical Quantitation 

Limits for Corresponding SW-846 Methods 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 

Ethyl methanesulfonate 

Acetophenone 

n-Nitrosopiperidine 

Phenyl-tert-butylamine 

2,6-Dichlorophenol 

n-Nitrosodi-n-butylamine 

n-Nitrosodiethylamine 

n-Nitrosopyrrolidine 

Benzidine 

1 ,2,4,5-Tetrachlorobenzene 

Pentachlorobenzene 

1-Naphthylamine 

2-Naphthylamine 

2,3,4,6-Tetrachlorophenol 

Phenacetin 

4-Aminobiphenyl 

Pentachloronitrobenzene 

Pronamide 

p-Dimethylaminoazobenzene 

7, 12-Dimethylbenz(a)anthracene 

3-Methylcholanthrene 

Pyridine 

n-Nitrosomethylethylamine 

n-Nitrosomorpholine 

a-Toluidine 

3-Methylphenol 

4-Methylphenol 

Hexachloropropene 

p-Phenylenediamine 

Safrole 

lsosafrole 

1 ,4-Naphthoquinone 

1 ,3-Dinitrobenzene 

See notes at end of table. 

NCBC Gulfport IDLSTG_PT.FD] 
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Gulfport, Mississippi 

A-5 

POL 
Water (pgj l) 

10 

10 

10 

50 

10 

10 

10 

10 

50 

50 

50 

50 

50 

10 

10 

50 

50 

10 

10 

10 

10 

50 

10 

10 

10 

20 

20 

50 

50 

50 

50 

50 

10 



Table A-1 (Continued) 
Appendix IX Compound List and Practical Quantitation 

Limits for Corresponding SW-846 Methods 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

POL 
Water (pgj l) 

5-Nitro-o-toluidine 

1 ,3,5-Trinitrobenzene 

4-Nitroquinoline-1-oxide 

Methapyrilene 

Aramite 

3,3'-Dimethylbenzidine 

2-Acetamidofluorene 

Hexachlorophene 

Parameter: Organochlorine Pesticides and PCBs 

Method: USEPA SW-846 Method 8080 

Alpha-benzene hexachloride 

Beta-benzene hexachloride 

Delta-benzene hexachloride 

Gamma-benzene hexachloride (lindane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4'-Dichlorodiphenyldichloroethene 

Endrin 

Endosulfan II 

4,4'-Dichlorodiphenyldichloroethane 

Endrin aldehyde 

Endosulfan sulfate 

4,4'-Dichlorodiphenyltrichloroethane 

Methoxychlor 

Endrin ketone 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

See notes at end of table. 

NCBC Gulfport [DLSTG_PT.FDI 
mlv.OB.97 A-6 

10 

10 

10 

50 

50 

10 

10 

50 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

0.50 

1.0 

0.8 

2.0 



Table A-1 (Continued) 
Appendix IX Compound List and Practical Quantitation 

Limits for Corresponding SW-846 Methods 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

POL 
Water (;;gj l) 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Chlorobenzilate 

Diallate 

lsodrin 

Kepone 

Parameter: Herbicides 

Method: USEPA SW-846 Method 8150 

2,4-Dichlorophenoxyacetic acid 

2,4,5-Trichlorophenoxyacetic acid 

Dinoseb 

Silvex 

Parameter: Organophosphorus Pesticides 

Method: USEPA SW-846 Method 8140 

Triethylphosphorothioate 

Thionazin 

Sulfotepp 

Ph orate 

Dimethoate 

Disulfoton 

Methyl parathion 

Ethyl parathion 

Famphur 

Parameter: Inorganic Analytes 

Method: Various SW-846 Methods 

Antimony (Method 6010) 

Arsenic (Method 7060) 

Barium (Method 6010) 

See notes at end of table. 

NCBC GuHport IDLSTG_PT.FD] 
mlv.08.97 A-7 

2.0 

0.8 

0.5 

1.0 

1.0 

0.50 

1.0 

0.02 

1.0 

2.5 

0.5 

2.5 

0.5 

1.0 

1.0 

1.0 

1.0 

5.0 

1.0 

1.0 

1.0 

1.0 

60 

10 

200 



Table A-1 (Continued) 
Appendix IX Compound List and Practical Quantitation 

Limits for Corresponding SW-846 Methods 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

POL 
Water (j.Jgjl) 

Beryllium (Method 6010) 

Cadmium (Method 6010) 

Chromium (Method 6010) 

Cobalt (Method 6010) 

Copper (Method 6010) 

Lead (Method 7421) 

Mercury (Method 7470) 

Nickel (Method 6010) 

Selenium (Method n40) 

Silver (Method 6010) 

Thallium (Method 7841) 

Vanadium (Method 6010) 

Zinc (Method 6010) 

Cyanide (Method 9010) 

Tin (Method 6010) 

Sulfide (Method 9030) 

Source: U.S. Environmental Protection Agency, 1986. 

5 

5 

10 

50 

25 

3 

0.2 

40 

5 

10 

10 

50 

20 

10 

200 

100 

Notes: These are typically expected values. Actual practical quantitation limits 
may vary depending on laboratory historic performances and media. 

NCBC Gulfport IDLSTG_PT.FDI 
mlv.08.97 

SW-846 = U.S. Environmental Protection Agency, 1986. 
POL = practical quantitation level. 
!Jg/l = micrograms per liter. 
USEPA = U.S. Environmental Protection Agency. 
PCB = polychlorinated biphenyl. 

A-8 
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ASH ORGANIC DATA 



Table B-1 
Dioxins and Furans Detected in Ash 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte GPT-R-A14 GPT-R-84 GPT-R-03 GPT-R-011 

2,3, 7,8-TCOO NO NO NO NO 

1 ,2,3,4,6,7,8-HpCOO NO 1.29 J NO NO 

OCOO NR NO NO NR 

Analyte GPT-R-F15 GPT-R-G1 GPT-R-G14 GPT-R-H8 

2,3,7,8-TCOO NO NO NO NO 

1 ,2,3,4,6,7,8-HpCOO NO NO NO NO 

OCOO NO NO NR NO 

Notes: All concentrations are reported in picograms per gram. 

2,3,7,8-TCOO = 2,3,7,8-tetrachlorodibenzo-p-dioxin. 
NO = not detected. 
J = reported concentrations are estimated because of missed holding times. 
1 ,2,3,4,6,7,8-HpCOO = 1 ,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin. 
OCOD = octachlorodibenzo-p-dioxin. 
NR = not reported. 

NCBC Gulfport IDLSTG_PT.FDI 
mlv.08.97 B-1 

GPT-R-E12 GPT-R-F7 GPT-R-F70 

6.74 J NO NO 

NO NO NO 

194 J NO NO 



Table B-2 
Organics Detected in Ash 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte GPT-HO-A14 GPT-HO-B4 GPT-H0-03 GPT-H0-011 

Volatile Organic Compounds 

Methylene chloride 2J NO 1 J NO 

Benzene NO NO 20 NO 

Semivolatile Organic Compounds (none detected) 

Polynuclear Aromatic Hydrocarbons 

Benzo (b)fluoranthene 5.4 NO NO NO 

Pesticides and PCBs 

4,4'-00E 1.8 6.0 NO 2.3 

4,4'-00T NO 2.1 NO NO 

Organophosphorus Pesticides (none detected) 

Herbicides 

2,4,5-T NO NO NO 16 

Analyte GPT-HO-F15 GPT-HO-G1 GPT-HO-G14 GPT-HO-H8 

Volatile Organic Compounds 

Methylene chloride 3J NO 3J 2J 

Benzene NO NO NO NO 

Semivolatile Organic Compounds (none detected) 

Polynuclear Aromatic Hydrocarbons 

Benz a (b )fluoranthene NO NO NO NO 

Pesticides and PCBs 

4,4'-00E NO NO NO NO 

4,4'-00T NO NO NO NO 

Organophosphorus Pesticides (none detected) 

Herbicides 

2,4,5-T NO NO NO NO 

Notes: All concentrations are reported in micrograms per kilogram. 

J = reported concentrations are estimated. 
NO = not detected. 
PCB = polychlorinated biphenyl. 
4,4'-00E = 4,4'-dichlorodiphenyl dichloroethylene. 
4,4'-00T = 4,4'-dichlorodiphenyltrichloroethane. 
2,4,5-T = 2,4,5-trichlorophenoxyacetic acid. 

NCBC Gulfport IDLSTG_PT.FDI 
mlv.08.97 B-2 

GPT-HO-E12 

NO 

NO 

NO 

NO 

NO 

NO 

GPT-HO-F7 GPT-HO-F70 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 



Table B-3 
lnorganics Detected in Ash 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte GPT-HO-A14 GPT-HO-B4 GPT-H0-03 GPT-H0-011 

Arsenic 6.1 J 6.3 J 6.7 J 4.4 J 

Barium 38.0 J 29.3 J 31.7 J 26.3 J 

Beryllium 0.34 J NO NO NO 

Chromium 8.7 7.0 8.7 10.3 

Cobalt 0.83 J NO 0.80 J 0.75 J 

Copper 3.5 J 3.8 J 4.7 J 2.4 J 

Lead 8.7 J 5.9 J 7.9 J 9.1 J 

Mercury 0.04 J NO 0.04 J NO 

Nickel NO 2.5 J NO 3.5 J 

Selenium 0.16 J 0.25 J 0.17 J 0.13 J 

Tin NO NO NO 2.9 J 

Vanadium 19.3 12.8 J 14.2 14.5 

Zinc 19.0 11.6 15.6 18.8 

Sulfide NO 29 NO NO 

Analyte GPT-HO-F15 GPT-HO-G1 GPT-HO-G14 GPT-HO-H8 

Arsenic 3.3 J 6.4 J 5.3 J 4.0 J 

Barium 26.8 J 34.6 J 25.7 J 47.8 J 

Beryllium 0.12 J 0.13 J NO 0.17 J 

Chromium 8.9 10.1 7.6 10.5 

Cobalt 1.1 J NO 0.81 J NO 

Copper 3.1 J 5.2 J 3.6 J 3.2 J 

Lead 5.6 J 7.1 J 7.7 J 8.4 J 

Mercury 0.03 J NO 0.03 J NO 

Nickel NO 3.7 J NO 3.4 J 

Selenium 0.24 J 0.27 J 0.14 J NO 

Tin NO NO NO NO 

Vanadium 14.5 15.8 12.0 16.9 

Zinc 13.2 13.5 20.3 36.0 

Sulfide NO NO NO NO 

Notes: All concentrations are reported in milligrams per kilogram. 

J = reported concentrations are estimated. 
NO = not detected. 

NCBC Gulfport IDLSTG_PT.FDI 
mlv.08.97 B-3 

GPT-HO-E12 

8.0 J 

32.4 J 

NO 

6.2 

NO 

2.7 J 

12.0 J 

0.04 J 

2.3 J 

0.29 J 

3.5 J 

12.0 

27.3 

NO 

GPT-HO-F7 GPT-HO-F70 

5.6 J 3.6 J 

20.6 J 19.3 J 

NO NO 

5.3 5.3 

NO NO 

2.6 J 1.9 J 

5.0 J 3.4 J 

0.03 J NO 

2.5 J NO 

0.17 J 0.19 J 

NO NO 

9.5 J 9.2 J 

11.2 10.5 

NO NO 



Table 8-4 
Analytes Detected in Toxicity Characteristic Leaching Procedures from Ash 

Addendum to Oelisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte GPT-HO-A14 GPT-HO-B4 GPT-H0-03 GPT-H0-011 GPT-HO-E12 GPT-HO-F7 GPT-HO-F70 

Dioxins and Furans (none detected) 

Volatile Organic Compounds (pgj l) 

Benzene 19 J 5J 

Semivolatile Organic Compounds (none detected) 

Polynuclear Aromatic Hydrocarbons (none detected) 

Pesticides and PCBs (none detected) 

Herbicides (none detected) 

lnorganics (mg/ t) 

Barium 0.21 0.25 

17 J ND 

0.24 0.27 

Analyte GPT-HO-F15 GPT-HO-G1 GPT-HO-G14 GPT-HO-H8 

Dioxins and Furans (none detected) 

Volatile Organic Compounds (pgj t) 

Benzene 5J 9J 

Semivolatile Organic Compounds (none detected) 

Polynuclear Aromatic Hydrocarbons (none detected) 

Pesticides and PCBs (none detected) 

Herbicides (none detected) 

Inorganic& (mg/ t) 

Barium 0.38 0.32 

Notes: /Jg/ l = micrograms per liter. 
J = reported concentrations are estimated. 
ND = not detected. 
PCB = polychlorinated biphenyl. 
mgj l = milligrams per liter. 

NCBC Gulfport IDLSTG_PT.FDI 
mlv.08.97 

22 J 9J 

0.28 0.37 

B-4 

NO NO NO 

0.35 0.62 0.36 



Table B-5 
Volume of Ash 

Addendum to Delisting Petition 0759 
Area A, Former Herbicide Orange Storage Area 

Number of piles 

Volume per pile (cubic yards) 

Volume (cubic yards) 

Total volume (cubic yards) 

NCBC Gulfport [DLSTG_PT.FDI 
mlv.OB.97 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Small Medium 

96 824 

10 20 = 
960 16,480 

B-5 

Large Extra Large 

5 1 

30 2690 

600 2,690 

20,730 
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COMPLETENESS REPORTS 
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1 .0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and completeness 
(PARCC) criteria the laboratory reviewed the data package and the data also was independently reviewed 
and validated using the Naval Energy and Environmental and Support Activity (NEESA) guidance document 
20.2-0478 (1988) entitled, Sampling and Chemical Analysis Quality Assurance Requirements for the Navy 
Installation Program. Before the laboratory released the chemical analytical results, both the sample and 
laboratory QC data were carefully reviewed in order to verify sample identity, instrument calibration, 
detection limits, dilution factors, numerical computations, accuracy of transcriptions, and chemical 
interpretations. Additionally, the QC data were reduced and spike recoveries were included in control 
charts, and the resulting data were reviewed to ascertain whether they were within the laboratory defined 
limits for accuracy and precision. The data were compiled into a NEESA Level D data package and any 
nonconforming data were discussed in the data package cover letter and case narrative. 

The Level D data package was then reviewed and validated by Heartland Environmental Services, Inc., 
Missouri (Heartland). Data validation is the technical review of a data package using criteria established 
in the data quality objectives, the quality assurance project plan and guidance documents prepared by the 
United States Environmental Protection Agency (USEPA) for the validation of organic and inorganic 
analytical data (USEPA 1990a and 1990b) as specified by NEESA document 20.2-0478. Samples that did 
not meet the acceptance limit criteria were qualified with a flag; single letter abbreviations that indicate 
a problem with the data. Data qualifiers used by the validators when amending the data include the 
following. 

ll Undetected. The analyte was not detected above the contract required quantitation limit 
(CROLl or the contract required detection limit (CRDL). The "U .. designator also is used 
to qualify common laboratory contaminants. The ·u" designator is applied to an 
environmental sample when the laboratory contaminant is detected in an environmental 
sample at a concentration less than 5 times (10 times for common laboratory 
contaminants) the value of the concentration detected in any corresponding field OC 
blank, method blank or preparation blanks. 

J. Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The "J" designator is used to qualify an analyte that was present at a 
concentration between the CRQL/CRDL and method detection limit (MOL) or the data 
"failed" some of the analytical validation criteria but not sufficient to reject the data and 
when combined with the U designator the quantitation limit is estimated . 

.B Rejected. Data was rejected by the data validator during comparison of the NEESA Level 
C or D data package with the analytical functional guideline criteria. The "R" designator 
indicates a significant variance in acceptable laboratory performance. Either re-analysis 
or re-sampling and analysis would be necessary to determine the presence or absence of 
the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA document 20.2-
04 78, the data were evaluated by Heartland using the PARCCs criteria included in the Data Quality 
Objectives (DQOs) of the Work Plan for NCBC Gulfport, Gulfport, Mississippi. The following sections 
present a brief description of PARCCs criteria. 

Precision. Precision is a measure of the agreement or repeatability of a set of replicate results obtained 
from duplicate laboratory analyses of samples collected from the same location/depth interval. Precision 
was calculated from laboratory analytical data and cannot be measured directly. Precision is expressed 
as the Relative Percent Difference (RPO) between analytical values for two samples divided by the average 
of their analytical values. Precision is calculated using the expression: 

RPD = (01-02) I (Y2(01 +02)) x 100 



····--:-

D 1 and D 2 are the reported values for the duplicate sample pair. Precision was evaluated using field 
duplicate samples and laboratory split samples (for example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for the water matrix. Precision for MS/MSD/MD samples was assessed by using the target analyte 
specific RPD criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and the true 
value of the parameter being measured. Accuracy can be calculated from the analytical data and was not 
measured directly. Accuracy is used to identify the bias in a given measurement system (i.e. laboratory 
conditions, sample matrix, and sampling conditions). Accuracy is assessed by reviewing the Percent 
Recovery (%R) between the true value of the spike analyte and the actual analytical value. Accuracy is 
calculated using the equation: 

%R ((A-8)/C) X 100 
A Measured concentration of the spiked analyte. 
8 Measured concentration of the spiked compound in the unspiked sample. 
C True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound and a designated 
field sample was spiked in duplicate (MS/MSD) with a known mixture of target compounds; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known reference 
material before digestion. Each of these approaches provides a measure of the matrix effects on the 
analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to which sample data 
accurately and precisely represent a characteristic environmental condition. Representativeness is a 
subjective parameter and is used to evaluate the efficacy of the sampling plan design. Representativeness 
was evaluated using the field and laboratory QC blank sample results. QC blank samples are equipment 
rinseate blanks, field blanks, trip blanks, laboratory method blanks for organic analysis and laboratory 
preparation blanks for inorganic analysis. Positive detection of target analytes in the QC blank samples 
identify contaminants that possibly were introduced to the associated environmental sample during sample 
collection, transport or laboratory analysis. Representativeness was also evaluated using the defined 
extraction and analytical holding time requirements set forth in the Work Plan for NC8C Gulfport or the 
analytical methodology. 

Comparability. Comparability is qualitative measure designed to express the confidence with which one 
data set may be compared to another. Factors that affect comparability are: sample collection and 
handling techniques, sample matrix type, and analytical method. Comparability is limited by the other 
PARCC parameters because only when precision and accuracy are known can data sets be compared with 
confidence. 

Comoleteness. Completeness is defined as the percentage of measurements that are judged to be valid 
compared to the total number of measurements made. Valid usable data are values that were not qualified 
as rejected (R qualifier) during data validation. A goal of 85 percent usable data was established in the 
Work Plan for NC8C Gulfport. Completeness equals the total number of analytes for each matrix minus 
the total number of rejected analytes divided by the total number of analytes multiplied by 100. 



2.0 PRECISION 

The following section describes the evaluation of precision for 2,3, 7 ,8-substituted. Duplicate samples are 
evaluated for precision only when contaminants are detected in both the environmental sample and the 
sample's duplicate. A NO in the RPD column of the spreadsheet indicates that a RPD calculation was not 
required because one result was a non-detect and the other result was less than the compound/analyte 
CRQLJCRDL. Environmental samples and their respective duplicates may not exhibit positive results for 
all compounds found at or near the CRQL or CRDL. Duplicates with Relative Percent Differences (RPDs) 
within control limits indicate adequate sampling practices and/or good analytical precision. Duplicates with 
RPDs outside the control limits may result from inappropriate sampling procedures, matrix interferences, 
or non-homogeneity of the sample matrix. In addition, poor precision can be attributed to deviation(s) from 
the analytical methodology or to poor reproducibility of target analyte concentrations at or near the required 
CRQLs or CRDLs. The acceptance criteria for evaluating precision of field duplicate analytical results is 
a RPD of 35 for the ash matrix. 

A field duplicate was submitted for validation for dioxin/furan analysis. The percentage of duplicate 
samples collected for this project was ten percent. The following Sections summarize the evaluation of 
analytical precision for the water field samples for the following analytical groups: 

• Dioxin/Furans (0/Fsl 

Duplicate precision was assessed using both environmental sample and associated duplicates and matrix 
spike/matrix spike duplicates/matrix duplicates (MS/MSD/MDs). 

Tabulation of the results of assessing duplicate precision and duplicate frequency is presented in Table 2-1 
for the ash matrix. Tabulation of the results assessing precision based on the reproducibility between spike 
sample/duplicate sample pairs is presented in Table 2-2 for the ash matrix. 

2.1 Ash Matrix 

The assessment of ash matrix environmental samples and associated duplicates for precision is provided 
in Table 2-1. Two (2) congeners were detected, 2,3,7,8-TCDD and OCDD. 2,3,7,8-TCDD exhibited an 
acceptable RPD (16%); whereas OCDD exhibited an RPD of 53%. The non compliance for OCDO can be 
attributed to the low concentrations of OCDD detected ( < 15 pg/g). 

The assessment of precision based on the reproducibility of results between matrix spike and matrix spike 
duplicate pairs is provided in Tables 2-2. The MS/MSD sample pair analyzed for dioxin/furans were "in­
compliance" with RPD precision criteria for all congeners except OCDD (Tables 2-2). 

Based on assessment of duplicate precision evaluation criteria, the ash sample matrix analytical data was 
acceptable for precision for each SOG. 
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SDG 
9602258 

%OF 
DUPLICATES 
COLLECTED 

10.0% 

SAMPLE ID 
GPT03F7 

TABLE 2- 1 
2,3,7,8-SUBSTITUTED DIOXIN/FURANS 

ASH DUPLICATE PRECISION 
NCBC GULFPORT SITE 8 

NO. ASSC. 
MATRIX SAMPLES COMPOUND 

SOIL 10 2,3,7,8-TCDD 
OCDD 

TOTAL SAMPLES 10 

%WITHIN 
RPDIN RPD OUT RPD LIMIT 

1 1 50.0% 

2- 2 

SAMPLE DUP MAX 
CONC. CONC RPD RPD 
3.96 3.38 35% 16% 
12.5 7.23 35% 53% 



TABLE 2- 2 
2,3, 7 ,8-SUBSTITUTED DIOXIN/FURANS 

ASH MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT SITE 8 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

9602258: GPT-03-G1, GPT-03-03, GPT-03-84, GPT-03-F7, GPT-03-F7D, GPT-03H8, 
GPT-03-011, GPT-03-E12, GPT-03-G14, GPT-03-F15, GPT-03-A 14 

2 - 3 



3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recoveries (%R) computed from 
the known concentration of analyte spikes and their recovered concentration versus the analytical method 
acceptance criteria. Spike recoveries provide an indication of bias, where the reported data may either 
overestimate or underestimate the actual concentration of detected compounds and/or the detection limits. 
Recoveries outside acceptable criteria may be caused by factors such as matrix interference, poor 
analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the field ash samples for the 
following analytical groups: 

• Oioxin/Furans (0/Fs) 

Accuracy was assessed using MS and MSD samples for organic analyses, as well as internal standard 
recoveries. The results of the evaluation of accuracy for the MS/MSD sample is provided in Table 2-2 for 
the ash matrix. The results of the evaluation of accuracy for the internal standard recoveries in the 
samples is provided in Table 3-1 for the ash matrix. 

3.1 Ash Matrix 

The MS/MSD sample pair analyzed for dioxin/furans (Table 2-2) exhibited ~in-control~ recovery results with 
the exception of OCOO in the MSD. The high OCDD result (187%) is considered to be an outlier. Based 
on the assessment of additional QC criteria, the analytical data did not require qualifications. 

The dioxin/furan analysis of sample GPT-03-A 14 exhibited a non-compliant internal standard recovery for 
13C12-1,2,3,4,6,7,8-HpCDF (Table 3-1). The low recovery may indicate a low bias in the positive and non 
detect results for 2,3, 7 ,8-substituted heptafurans. 

Based on an overall assessment of MS/MSD and internal standard recovery accuracy evaluation criteria, 
the ash matrix analytical data was acceptable for each SDG. 

3-1 



SDG SAMPLE IDs ISTD1 
9602258 IGPT-03-Gl 69.9% 

GPT-03-D3 72.3% 
GfJT-03-84 72.0% 
GPT-03-F7 73.6% 
GPT-03-F7D 63.3% 
GPT-03-H8 79.9% 
GPT-03-D11 72.4% 
GPT-03-E12 73.0% 
GPT-03-E12MS 75.4% 
GPT-03-E12MSD 75.2% 
GPT-03-G14 69.1% 
GPT-03-F15 79.4% 
GPT-03-A14 63.6% 
GPT-03-ER 88.7% 
GPT-03-DI 80.8% 

9603136 GPT-03-F7 TCLP 82.2% 
GPT-03-A14 TCLP 69.1% 

ISTD1 = 13C-2,3,7,8-TCDD 
ISTD2 = 13C-2,3,7,8-TCDF 
ISTD3 = 13C-1,2,3,7,8-PeCDD 
ISTD4 = 13C-1,2,3,7,8-PeCDF 
ISTD5 = 13C-1,2,3,6,7,8-HxCDD 
ISTD6 = 13C-1,2,3,4,7,8-HxCDF 
ISTD7 = 13C-1,2,3,4,6,7,8-HpCDD 
ISTD8 = 13C-1,2,3,4,6,7,8-HpCDF 
ISTD9 = 13C-OCDD 

WATERS: 

OC LIMITS 40%- 135% 

TABl,.E 3-1 
INTERNAL STANDARD RECOVERIES 

DIOXIN/FURAN CONGENERS 
NCBC GULFPORT SITE 8 

ISTD2 ISTD3 ISTD4 ISTD5 ISTD6 
73.5% 74.4% 73.8% 61.7% 59.6% 
75.2% 73.9% 72.0% 64.4% 72.5% 
74.1% 80.2% 79.3% 60.2% 70.4% 
73.8% 76.3% 72.6% 58.7% 68.6% 
62.7% 62.5% 61.4% 52.7% 61.8% 
85.2% 89.0% 87.0% 80.5% 76.7% 
71.0% 72.9% 72.4% 66.4% 69.3% 
76.1% 79.2% 78.5% 62.7% 70.2% 
77.4% 84.8% 81.6% 76.6% 71.5% 
78.4% 70.7% 69.6% 73.8% 79.5% 
67.9% 65.6% 63.0% 60.2% 66.3% 
77.1% 86.4% 77.4% 77.4% 87.5% 
55.0% 59.9% 57.6% 53.4% 44.8% 
92.2% 83.5% 85.1% 70.3% 78.8% 
81.1% 84.5% 83.0% 77.8% 70.5% 
83.9% 81.2% 84.0% 77.5% 79.0% 
75.0% 80.1% 75.0% 78.2% 79.5% 

• -INDICATES VALUE OUTSIDE OC LIMITS 

3 - 2 

ISTD7 ISTD8 ISTD9 TOTAL OUT 
61.1% 60.6% 69.7% 0 
75.7% 67.5% 73.4% 0 
76.3% 68.2% 75.8% 0 
76.3% 66.7% 76.0% 0 
63.7% 54.1% 65.1% 0 
79.2% 74.2% 77.9% 0 
67.9% 62.3% 67.4% 0 
75.8% 68.2% 74.3% 0 
76.1% 67.5% 75.6% 0 
89.2% 79.9% 91.2% 0 
45.1% 40.0% 40.3% 0 
117.0% 94.8% 118.0% 0 
44.8% 37.4% 51.3% 1 
87.9% 81.4% 101.0% 0 
74.0% 77.6% 79.8% 0 
76.7% 80.1% 63.7% 0 
70.8% 79.8% 63.8% 0 



4.0 REPRESENTATIVENESS 

Representativeness of the environmental sample analytical data was assessed using field blanks, 
equipment rinseate blanks, laboratory method blanks and determining if holding time requirements were 
met. The environmental samples and associated blanks were analyzed for the following target analyte 
groups: 

• Dioxin/Furans (0/Fsl 

Field blanks, equipment rinseate blanks, and laboratory method blanks were analyzed for 2,3, 7,8-
substituted congeners. The assessment of representativeness is summarized in tabular form for each type 
of blank, method blank results are summarized in Table 4-1, equipment rinseate blank results are 
summarized in Table 4-2, and field blank results are summarized in Tables 4-3. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical data 
during data validation by Heartland. The corrective action consisted of amending the laboratory reported 
results for dioxin/furan congeners by the criteria. The following describes the Validation Qualifier code in 
the blank summary tables. 

Organic Target Analytes 

• CROL Validation Qualifier. If a sample result for the blank contaminant was less than the 
CRQL and less than 10 times (for common contaminants) or 5X (for all other 
contaminants) the blank value, the sample result was rejected and amended as estimated 
non-detected at the CRQL for the target compound. 

• U Validation Qualifier. If a sample result for the blank contaminant was greater than the 
sample CRQL and less than 10 times (for common contaminants) or 5X (for all other 
contaminants) the blank value, the sample result for the blank contaminant was amended 
as non detect at the concentration reported in the sample results. 

• No Action (NAl. If a sample result for the blank contaminant was greater than the CROL 
and 10 times (for common contaminants) or 5X (for all other contaminants) the blank 
value, the result was not amended. 

4.1 Method Blanks 

The method blanks were a sample of deionized water that is prepared by the laboratory at the time of 
analysis. Method blanks undergo the same analytical process as the corresponding environmental samples 
and associated field blanks. The purpose of the method blank is to assess the potential for target analytes 
to "contaminate" the sample during analysis. Dioxin/furan target congeners were not detected in method 
blank samples (Table 4-1). Based on the assessment of the trip blanks for representativeness, the analytical 
data was acceptable for each SDG. 

4.2 Eguipment Rinseate Blanks 

The equipment rinseate blank was collected by rinsing a piece of sampling equipment with organic free 
deionized water. A sample of this water was collected and placed in sample containers similar to those 
used for the environmental samples. Dioxin/furans congeners were not detected in equipment rinseate 
blank sample (Tables 4-2) .. Based on assessment of equipment rinseate blanks for representativeness, the 
analytical data was acceptable for each SDG. 
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TABLE 4- 1 
DIOXIN/FURAN CONGENERS DETECTED IN METHOD BLANKS 

NCBC GULFPORT SITE 8 
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TABLE 4- 2 
DIOXIN/FURAN CONGENERS DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT SITE 8 
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TABLE 4- 3 
DIOXIN/FURAN CONGENERS DETECTED IN FIELD BLANKS 

NCBC GULFPO{H SITE 8 

4-4 
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4.3 Field Blanks 

The field blank is a sample of deionized water and/or potable water used during equipment 
decontamination. The field blank was opened to ambient field conditions. Dioxin/furans congeners were 
not detected in the field blank sample (Table 4-3). Based on assessment of field blanks for 
representativeness, the analytical data was acceptable for each SDG. 

4.5 Holding Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the best 
extent by the regulatory agencies. A reasonable time limit is imposed under which the samples must be 
extracted or prepared and then analyzed. The holding times regulations assume that the samples have 
been properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 
results from samples with holding time violations are qualified as estimated, J/UJ, because of the potential 
of compromising the sample. If the holding time is grossly violated ( > 15 days) the results are 
qualified/rejected, J/R. 

All holding time requirements, both extraction and analytical, were met by the laboratory for all fractions. 
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5.0 COMPARABILITY 

Comparability is a qualitative measure designed to express the confidence with which one data set may 
be compared to another. The analytical samples were collected and transported to the chemical analytical 
laboratory in accordance with standard procedures and were analyzed in conformance with acceptable 
USEPA procedures (Refer to Table 5-1 below). The analytical data are reported in standard units 
(micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze the samples 
should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures ICLP and SW-846 Methodologies) 

U.S. EPA Method Description 

SW846 8290 Dioxin/Furan Analysis by High Resolution GC/MS 
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6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement process 
compared with the amount expected to be obtained under the conditions of measurement. The 
completeness goal for laboratory analysis for this project was 85 percent useable data. Unusable analytical 
data are those results reported by the laboratory but rejected during the data validation process. A 
summary of the completeness goal for NCBC Gulfport Site 8 is provided in Table 6-1. 

Oioxin/Furans 

MATRIX KEY 
QC 
ASH 

TABLE 6-1 
COMPLETION GOAL (>85%1 

QC 

100.0 

QC Samples 
Ash Samples 

ASH 

100.0 

OVERALL 

100.0 

The completeness goal of 85% for each fraction of analytical data for each matrix was met. 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to address the 
qualification of the data in regards to evaluation of the presence, magnitude and characteristics of 
hazardous substances at NCBC Gulfport Site 8. Overall, the chemical analytical data are acceptable and 
exceeded the completion goal of 85 percent for all fractions except the Low Concentration volatile fraction. 
Table 7-1 provides a tabulation of the assessment of PARCC criteria each SDG for the quality control 
samples and ash samples, respectively. 

7.1 QC Samoles 

No analytical data points were rejected. The completion goal was met. 

7.2 Ash Boring Samoles 

No analytical data points were rejected. The completion goal was met. 
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SDGs PRECISION 

' 
9p0225.8 ACCEPT~ BLE 

96031.~6 .AilC~PIA 'BLE 

TABLE 7- 1 
PARCC CRITERIA SUMMARY 

. : · ASH SAMPLES 
NCBC GULFPORT, SITE 8 

ACCURACY REPRESENT-
ATIVENESS 

ACCEPTABLE ACCEPTABLE 
ACCEPTABLE ACCEPTABLE 

7- 2 
I 

CO Mil ARABILITY COMPLETENESS 

ACCEPTABLE ACCEPTABLE 
ACCEPTABLE ACCEPTABLE 
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APPENDIX D 

GROUNDWATER ORGANIC AND INORGANIC DATA 



Groundwater Sampling Event No. 1 



Validated Groundwater Results 



rnoJ[cf:ticnc OUlfi'OnT, MISSISSIPPI VOlATiLE AaU"Eous·i\NfiiYSES-(~iiJtl) 
-·--·---- ----------Valid~iiOilf.;il-lo __________ 

SAMPLE LOCATION: OPTIIOGW-1 Of'TIIOGW-10 Gf'TIIOGW-2 Gf'TIIOGW-3 OPTIIOOW-4 
LAB 1'\UMBER: 27176005 27176000 27176007 27176006 2717600!1 

DATE SA.\lPLED: 05/17/94 05/17/94 05/17/94 05/17/94 05/11/94 
DATA AN.:.LYZED: 05/23/94 05/2J/'J4 05/2J/94 05/2:1/!14 05/23/94 

DILUTION FACTOfl: 1.0 1.0 1.0 1.0 1.0 
ANALYTE CfiOL 
Chloromethane 10 10 u ·----.ou---·-···----·-~o·u--··· ---,~-- 10 u 
Oromomelhane 10 10 u IOU IOU IOU IOU 
Vinyt Chloride 10 IOU 10 u IOU IOU IOU 
Chloroethane 10 IOU IOU 10 u IOU IOU 
Methylene Chloride 5 5U 5U 5U 5U 5U 
Acetone 10 IOU 10 u IOU IJ U IOU 
Carbon Olsullide 5 5U 5U 5U 2J 5U 
1,1 - Dichloroethene 5 5U 5U 5U 5U 5U 
1.1 - Dlchloroelhane 5 5U 5U 5U 5U 5U 
1,2- DlchloroeOtena (loteq 5 5U 5U 5U 5U 5U 
Chlorolorm 5 5U 5U 5U 5U 5U 
1,2-Dichloroethana 5 5U 5U 5U 5U 5U 
2-Dulanone 10 IOU IOU 10 u IOU IOU 
1,1,1- Trichloroethane 5 5U 5U 5U 5U 5U 
Carbon Telrachlorlda 5 5U 5U 5U 5U 5U 
Oromodichloromelhane 5 5U 5U 5U 5U 5U 
1,2-Dichloropropane 5 5U 5U 5U 5U 5U 
cis- 1,3- Dlchloropropene 5 5U 5U 5U 5U 5U 
T richloroelhene 5 5U 5U 5U 5U 5U 
Dibromochloromelltana 5 5U 5U 5U 5U 5U 
1,1,2- Trichloroalhane 5 5U 5U 5U 5U 5U 
Benzene 5 5U 5U 5U 5U 5U 
lr ons- 1,3- Dichloropropene 5 5U 5U 5U 5U 5U 
Oromolorm 5 5U 5U 5U 5U 5U 
4 -Methyl- 2 -Penlanona 10 IOU 10 u IOU IOU IOU 
2 -llaxanona 10 IOU 10 u IOU IOU IOU 
Telrochloroathane 5 5U 5U 5U 5U 5U 
1,1,2 ,2- Tatrachloroelhana 5 5U 5U 5U 5U 5U 
Toluene 5 5U 5U 5U 5U 5U 
Chlorobanzene 5 5U 5U 5U 5U 5U 
[lhylbenzena 5 5U 5U 5U 5U 5U 
Slyrana 5 5U 5U 5U 5U 5U 
Xylene (total) 5 5U 5U 5U 5U 5U 
Oiclrlorodilluoromalltane 10 IOU 10 u IOU 10 u IOU 
T rlchlorolluoromelhan e 5 5U 5U 5U 5U 5U 
Acrolein 100 IOOU IOOU 100 u IOOU IOOU •' 
lodomelhana 10 IOU 10 u IOU IOU IOU 
Acrylonitrile 100 100 u IOOU 100U IOOU IOOU 
Vinylacelale 10 10 u IOU 10 u IOU 10 u 
Dil.uomomethana 5 5U 5U 5U 5U 5U 
2- Chloroethyl vinyl ether 10 IOU IOU IOU IOU to u 
Ethyl melhacrylole 5 5U 5U 5U 5U 5U 
1.2 ,3- T richloropropane 5 5U 5U 5U 5U 5U 
~~~~~,.- I, 4 - Dichloro- 2- bulone _ 5 5U 5U 5U ~u 5U ------- ------· - --------- - ··-----·· ---------·--·-



PROJECT: NCOC GULF POnT, MISSISSIPPI --volA mE Aaueous .\ii:A:[vsE"if <•;!Jhf- ··---------· Validation Tabla 
SAMPLE LOCATION: GPTilOGW-1 GPTIIOGW-ID GPTIIOGW-2 GPTIIOGW-3 GPTIIOGW-4 

LAB NUMBER: 27176005 27176006 27176007 271760011 27176009 
DATE SAMPLED: 05/17/94 05/17/94 05/17/94 05/17/94 05/17/94 

DATA ANALYZED: 05/23/94 05/23/94 05/23/94 05/23/94 05/23/94 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

CRQL 
Acalonilrlle 100 100 u 100 u -·- ioo"L.~---- ··---IOOU 100 u 
J -Citloropropena 5 5U 5U 5U 5U 5U 
Chloroprana 200 200U 200U 200U 200U 200 u 
Proplonllrlla 100 IOOU 100 u IOOU IOOU 100 u 
Mathacrylonltrlle 5 5U 5U 5U 5U 5U 
Isobutyl alcohol 200 200 R 2000 2oo n 200R 2oo n 
Methyl melhacrylale 10 10 tJ IOU 10 u 10 u 10 u 
1,4 -Dioxane 200 200R 200fl 200fl ;won 2oo n 
1,2-Dlbromoelhane 5 5U 5U 511 5U 5U 
1,1,1,2- T elrachloroelhane 5 5U 5U 5U 5U 5U 
Penlachloroelhene 10 IOU IOU 10 u IOU IOU 
1,3-Dichlorobenzene 5 5U 5U 5U 5U 5U 
1,4- Dichlorobenzene 5 5U 5U 5U 5U 5U 
1,2- Dichlorobenzene 5 5U 5U 5U 5U 5U 
I ,2- Dlbromo- 3-chloropro~ane 10 IOU lOll 10 u 10 u 10 u . ------------·- ---------- --- ----- ------·· -----------



rnojECT: NCBC GULFPOIIT,MISSISSIPPI ----SEMIVOLATILE /\aiifOusANAi.YsE's-·(ug/11 Validation Tabla 
SAMPLE LOCATION: GPTIIOGW-1 GPTIIOGW- Ill GI'IIIOGW-IUII GI'TIIOGW-2 GI'TIIOOW-J Ol'fiiOGW-4 

LAB NUMBER: 21176005 21176006 2717600611 21176007 27176008 27176000 
DATE SAMPLEO: 05/17/94 05/17/94 Of>/11/!H 05/17/94 05/17/94 05/17/94 

DATE ANALYZED: 05/26/94 05/26/94 06/03/94 06/03/94 06/03/94 06/03/94 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 2.0 1.0 

ANALYTE enoL 
N- Nilrosodimolhylamlno to IOU 

---!On ____ ·--IOU ____ 
IOU 20U IOU 

Phenol 10 IOU 120 n 10 u IOU 53 IOU 
Aniline 10 IOU 10 II IOU IOU 20U IOU 
bls (2- Chloroelhyl) Ether 10 IOU 10 II 10 u IOU 20U 10 u 
2- Chlorophenol 10 10 u 12011 IOU IOU IOJ 10 u 
I,J- Dichlorobenzene 10 10 u ton 10 u 10 u 20 u 10 u 
1,4- Dichlorobenzene 10 IOU 10 II IOU IOU 20U 10 u 
Oenzyl alcohol 10 10 u 10 II IOU IOU 20U IOU 
1,2- Dichlorobenzene 10 to u ton IOU IOU 20U IOU 
2- Melhylphenol 10 10 u ron IOU IOU 20 u IOU 
bis(2- Chloroisopropyl)elhor 10 10 u 10 II IOU IOU 20U IOU 
4 - Melhylphonol 10 IOU 10 II IOU 10 u BJ 10 u 
N- Nilroso- Oi-n-Propylornino 10 IOU 10 II 10 u 10 u 20U IOU 
ltexachloroelhane 10 IOU ton 10 u IOU 20U 10 u 
Nitrobenzene 10 IOU lOft IOU IOU 20U 10 u 
lsophorone 10 10 u ton IOU 10 u 20U IOU 
2- Nilrophenol 10 IOU ton 10 u IOU 20U 10 u 
2,4 -Dimelhylphenol 10 IOU 10ft IOU IOU 20U 10 u 
Benzoic ecid 50 50U 5o n 50U 50U IJJ 50 u 
bis (2-Chloroolhoxy) Methane 10 IOU ton IOU IOU 20U 10 u 
2,4- Dichlorophenol 10 IOU ton 10 u IOU BJ 10 u 
1,2,4- Trichlorobenzeno 10 IOU lOft IOU 10 u 20 u IOU 
Naphthalene 10 10 u ton IOU 10 u 4JO 10 u 
4 -Chloroanlllne 10 IOU lOft 10 u IOU 20U 10 u 
llexachlorobula dlena 10 IOU ton IOU IOU 20U 10 u 
4- Chloro- J- Melhylphenol to IOU 92ft 10 u 10 u 20U IOU 
2- Molhylnaphlhelena 10 IOU 10 n IOU IOU 20U IOU 
llexochlorocyclopenl adlone 10 IOU 1011 IOU IOU 20U IOU 
2,4,6-Trlchlorophenol 10 IOU lOft 10 u IOU 20U 10 u 
2,4 ,5- T rlchlorophonol 50 50U 5011 50U 50U BJ 50 u 
2- Chloronaphlhelene 10 10 u 1011 IOU IOU 20U IOU 
2- Nilroanillne 50 50 u 50 II 50U 50U 100 u 50U 
Dimolhylphlhaloto 10 IOU 1011 IOU IOU 20U 10 u 
Acenaphthylona to IOU lOll 10 u 10 u 20 u 10 u 
2,6- Dinilrotoluono 10 IOU 10 n 10 u IOU 211U to u 
J- Nilroonillno 50 50 u 5o n 50 u 50U IOOU 50 u ,• 
Aconnphlhono 10 10 u 10 II IOU IOU 20U 10 u 
2,4- Dinitrophenol 50 50 u 5o n 50 u 50U 100 u 50 u 
4 - Nilrophonol 50 50 u 110ft 50U 50U 100 u 50U 
Dibenzoluran 10 10 u 10 n IOU IOU 20U IOU 
2,4- Dinilrololuone 10 IOU 1011 IOU IOU 20U IOU 
Oiolhylphlhalala 10 IOU tOll IOU 10 u 20U IOU 
4 - Chlorophonyl- phonylolhor 10 10 u toll IOU IOU 211 u 10 u 
fluornno 10 IOU 10 II IOU IOU 20U 10 u 
4 - llilroonillne 50 50U 50 II 511 u 50U IOIIU 50 u 
4 ,6- Din ill o- 2- Melhylphonol 50 50 u 5011 50 u 50 u IOOU 50 u 
N- Nit~<.liphonylarnino 10 IOU Jll IOU IOU 20 u 10 u --------·-- ------ -----· -- --- ------------- ----· ... -----------------



PROJECT: NCDC GULFPORT, MISSISSIPPI 
SAMP~E LOCATION: 

lAB NUMBER: 
DATE SAMPLED: 

DATE ANAL YZEil: 
DILUfiON FACTOR: 

OPTIIOGW-1 
27176005 
05/17/!14 
05/26/94 

1.0 

-·SEMIVOI.ATILE Ai:iu[ous.ANALYSES luiiiii ------·--·----------Validation Tabla 

OPTIIOGW-10 GfliiiOOW-1011 GI'TIIOGW-2 GflTIIOGW-J GPTIIOGW-4 
27176006 271760060 27176007 271760011 27176009 
05/17/!14 05/17/94 05/17/94 05/17/!14 05/17/!14 
05/26/!14 116/0J/94 06/0.1/!14 06/0l/!14 06/0J/94 

I~ I~ 1~ 2~ I~ 

ANALYT7E~~~-.------------------~CROL 1,2-Diphenylhydrazlne 10 -wtr------,(i11- -·· - 10 U IOU ---- ·~ou-·---·--- 20 u 
4-Bromophenyl-phenylether 10 IOU lOR IOU IOU 20U IOU 
ltexachlorobenzene 10 10 U 10 R 10 U 10 U 20 U 10 U 
Pentachlorophenol 50 50 U 120 R 50 U 50 U IOO U 50 U 
Phenanthrene 10 10 U 10 II to U 10 U 20 U 10 U 
Anthracene 10 10 U 10 R tO U 10 U 20 U 10 U 
01-n-Bulylphlhetate 10 10 U 10 ll 10 U 10 U 20 U 10 U 
Fluoranlhene 10 10 U 10 R 10 U 10 U 20 U tO U 
Benzidine 50 50 U 50 R 50 II 50 U 1 oo R 50 R 
Pyrena 10 10 U 3 R 10 U Ill U 20 U 10 U 
Butytbenzylphthalate 10 10 U 1011 tO U 10 U 20 U 10 U 
3,3'-Dichlorobenzldlne 20 20 U 2011 20 U 20 U 40 U 20 U 
Uenzo (a) Anlhracene 10 10 U 1011 10 U 10 U 20 U 10 U 
Chrysene 10 10 U IIIII 10 U 10 U 20 U 10 U 
bis (2- Ethylh81Cyl) Phthalale 10 10 U 10 II Ill U 10 U 38 10 U 
Oi-n-Oclyl Phthalate 10 10 U 10 ll 10 U to U 211 U 10 U 
Denzo (b) Fluoranthene 10 10 U 10 II 10 U 10 U 20 U 10 U 
Oenzo (k) Fluoranlhene 10 10 U 10 R 10 U 10 U 20 U 10 U 
Benzo (a) Pyrena 10 10 U 10 R 10 U 10 U 20 U 10 U 
lnderlO (1,2,3-cd) Pyrena 10 10 U 10 R 10 U 10 U 20 U 10 U 
Oibenz (a,h) Anthracene 10 10 U 10 R 10 U 10 U 20 U 10 U 
Oenzo (g,h,l) Perylene 10 10 U 10 n 10 U 10 U 20 U 10 U 
2-Picolila 50 50 U 50 II 50 ll 50 U 100 U 50 U 
Molhyl melhanosullonale 10 10 U 10 R 10 U 10 U 20 U 10 U 
Ethyl Melhansullonale Ill 10 U 1011 10 U 10 U 20 U 10 U 
Acetophenone 10 10 U 10 ll 10 U 10 U 20 U 10 U 
N-Nitrosoplperldine 10 10 U 10 R 10 lJ 10 U 20 U 10 U 
flhenyl-lert -bull amine 50 50 U 50 R 50 U 50 U I 00 U 50 U 
2,6-0ichlorophenol 10 10 u ton 10 u 10 u 20 u 10 u 
N-Nilrosoldl-n-bulylamlne to 10 U 10 R 10 U 10 U 20 U tO U 
1,2,4,5-Telrechlorobenzone 50 SOU 50R SOU SOU tOOU SOU 
flenlachlorobenzene 50 50 U 50 ll 50 U 50 U IOU U 50 U 
I-Nephlhylemlne 50 50 U 50 R 50 U 50 U tOO U 50 U 
2-Naphlhylamina 50 50 U 50 n 50 U 50 U 100 U 50 U 
2,3,4,6- Tetrachlorophenol 10 10 U 1011 10 U 10 U 20 U 10 U 
Phenacetin 10 10 U 10 R 10 U 10 U 20 U 10 U 
4 -Aminoblphenyl 50 50 U 50 R 50 U 50 U 100 U 50 U 
Pronamlde 10 10 U 10 n 10 U 10 U 20 U 10 U 
p-(Oimelhylamlno)azobenzene 10 10 U tOR to U 10 U 20 U 10 U 
7,120imethylbenz(a)enthracene 10 10 U tOR 10 U 10 U 20 U 10 U 
J-Mothylcholanlhrene 10 10 U to II 10 U 10 U 20 U to U 
flyrldine 50 50 u 50 n 50 u 50 u 100 u 50 u 
N-Nilfosomelhylethylamlne tO to U 10 R 10 U 10 U 20 U 10 U 
N-Nitrosodlalhylamlne 10 10 U 10 II 10 U 10 U 20 U 10 U 
N-Nitrosoi•Yrrolhline 10 IOU lOll IOU IOU 20U IOU 
N-Nitrosomorpholine 10 IOU lOR IOU IOU 20U IOU 
o-Tolui<.li.~nc::.o _______________ _:IO~-----~IOU ______ _!_I!_'!_ ____________ ..!!'.u ___ ... ___ --~~~--- ---·· ·--~()_U __________ 1_0U 

I 

,I 



./ 

PROJECT: NCOC GUlfPORT, MISSISSIPPI SEMIVOI.AlllE i\ouhiiJs AtiALYSE~f(ii!iii) ----------------·v""j;u,fation T ai>lo 

SAMPlE I OCATION; 
LAD NUMUEII: 

DATE SAMPLED: 
DATE ANALYZED: 

OllUIION FACT Oil: 

OPTIIOG\V-1 
21176005 
05/17/94 
05/26/94 

1.0 

GPHIOOW-10 Gl'liiOGW- tOll 
21176000 2117601Xin 
05/17/94 0~>/17/94 

05/26/94 06/0.1/94 
1.0 1.11 

ANALYT~E~----------------------~cnaL 
ite•achlotopropene 50=------ ---· ----- ---· ""soli--· 

5on ________ 
50 u 

p- Phenylanadiamlna 50 500U soon 500U 
Salrola 50 sou son 50 u 
lsos alrolo 50 sou 50 II Still 
1,4 -Naplhoqulnono 50 1000 u woo n 1000 u 
1,3- Oinllrobenzeno 10 IOU ton to u 
5-Nirlro-o-loluldino 10 10 u lOR 10 u 
1,3,5-Trlnlrobenzano 10 10 u 1011 10 u 
4 - Nilroqulnolina- I - o•lde I 0 500U soon 50IIU 
Melhapyrlleno 50 50U 5011 511U 
Aramlle 50 50U 5011 50U 
3,3'- Oimelhylbonzldna 10 IOU 10 n IOU 
llexachlorophono 50 50011 50011 soon 
2-Acelylamlnolluorene 10 IOU 10 II IIIU 
Pentachloronllrobanzone 50 50 U 511 II 50U - ----- ------------------------ --· ····-----------

GI'TIIOGW-2 Ol'liiOGW-3 GI'TIIOGW-4 
27176007 27116008 27176009 
115/17/94 05/17/94 05/17/94 
06/03/94 06/03/94 06/03/94 

1.0 2.0 1.0 

·- ----·-slli:l _________ iooli ____ 
50 u 

500 u 1000 u 500 u 
sou 100 u 50 u 
50 u IOOU sou 

1000 u 2000 u 1000 u 
IOU 20U IOU 
IOU 20U IOU 
10 u 20U 10 u 

5110U 1000 u 500 u 
50U IOOU 50 u 
50U IOOU 50U 
IOU 20UJ IOUJ 

500R 1000 n soon 
IOU 20U 10 u 

·------~Q_U _______ !OO U __ 50 u 

,• 



PROJECT: NCBC GULfPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAO NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 

OPTIIOOW-1 
27176005 
05/17194 
05/ll/94 

GI'TIIOOW-tllE 
27176005-IIE 

05/17/94 
OG/OI/94 

GPTIIOGW-10 
21176006 
05/17/94 
05/JI/94 

ANALYTE 
Naphlh-'-a:;'-la_n_a ________________ -:5:::6--:R;--------·-···--2-:0U----····-----6 i'IC 

Acanaphlhylana 69 II 2.0 U 6G It 
Acenaphlhene 70 II 2.0 U 71 II 
Fluorene 71 II t.o u 14 11 
Phananlluana 91 II t.o u 87 11 
Anthracene 61 ll 0.20 U 50 II 
fluorenlhana 8.5 II o.2o u 7.911 
Pyrena 9.2 II 2.0 u 8.511 
Banzo(a)anlhracana 8.4 II 0.20 u 7.511 
Chrysana 8.4 ll 2.0U 7.211 
Oanzo(b)lluoranlhana 8.5 ll O.IOU 7.611 
Banzo(k)lluoranlhana 4.0 ll O.IOU 3.611 
Oenzo(a)pyrana 8.3 II O.IOU 7.711 
Dibenzo(a,h)anlhracana 9.8 ll 0.20 u 8.911 
lndeno(I,2,J-cd)pyrena 10 II o.2o u 9.611 

GI'TIIOGW-IDRE 
27176000-llE 

05/17/94 
OG/01/94 

GPTIIOGW-2 
27176007 
05/11/94 
05/JI/94 

Validation Table 
GPTiiOGW-211E 

27176007- RE 
05/11/94 
OG/01/94 

OPTIIOOW-3 
27176006 
05/17/94 
05/31/94 

2 o u----·- .. ·----63-;r-··-- ---·-2:ou___ s2 11 

2.0U 7211 2.0U 59R 
2.0 u 74 11 2.0 u 66 11 
t.o u 11 R t.o u 12 n 
t .o u 9o 11 t.o u 86 11 

0.20U 61R 0.20U BGR 
0.20U 8.JR 0.20U 7.9R 
2.0 u 8.7 11 2.0 u 8.2 n 

0.201J B.l ll 0.20U 7.6R 
2.0U 7.911 2.0U 8.4 R 

O.IOU 8.111 O.IOU 7.7R 
O.IOU J.91l O.IOU J.BR 
O,IOIJ 6.111 O.IOU 7.3R 
11.20 U 9.6 II 0.20 U 9.2 R 
o.2o u ton o.2o u 9.7 R 

Den~~cP=er~y~le~n~e~-----------------~8~.7~11~- . !!'-2_1!__1!___ -----~!l. ----- -- .. _ o_,~u 8.G R --=o:..::.2::..:o:....u=--------"a.;.;.I'"'R-'---

.. ..-~. ' 

,I 



PIIOJECT: NCOC GUlf POnT, MISSISSIPPI 
SAMPLE LOCATION: 

LAO NUMOEII: 
DATE SAMPLED: 

DATE ANALYZED: 

GI'IIIOGW-311E 
271760011- liE 

05/17/94 
06/01/94 

I -Oi YNUCtEAilAilOMA liC-1 rvOiti)Ci\nuotJs A<liJlOliSAN.A.lYSEs (,ig!1) ---v~~~iaikii;luiJio 
lWHIOGW-4 Gl'liiOGW-4tiE 

27176009 27176009-IIE 
05/17/94 05/17/94 
05/JI/94 06/0I/'J4 

AtiALYTE 
Naphlha.~lu'-n-.,-----------------2=-.-=o U 60-ii-------- 2 0 U 

AconaphlhylllllU 2.0 U 68 II 2 0 II 
Acenaphlhena 2.0 U 69 II 2.0 U 
Fluorene 1.0 U 75 II I 0 U 
l'henanlhro ne 1.0 U 89 II I .0 IJ 
Anlhrecene 0.20 U 60 II o 20 U 
Fluoranlhene 0.20 U 8.3 II 0.20 U 
l'yrono 2.0 U 8.8 II 2 0 IJ 
Oenzo(a)anlhrecene 0.20 U 8.2 II 0.20 U 
Chrysen11 2.0 U 8.6 II 2 0 U 
llumo(h)lluorandtane 0.10 U 8.0 II 0.10 U 
Oanzo(k)lluoranlhena 0.10 U 3.8 II 0.10 U 
Oanzo(a)pyrana 0.10 U 8.0 II 0.10 U 
Dibanzo(a,h)anlluacena 0.20 U !1.2 II 0.20 U 
lndeno(I,2,J -cd)pyrene 0.20 U 10 II 0.20 U 
Oenzo(9.J!.9~:.P.:::Br:Jy.:.:le:.::n:.::e _____________ _c0:..:.2=.0~U _____ ~8.4 II . Q:?_O_~_. ---------· 



PiiOJECT: NCOC GUlfi'ORT:fitSslSSIPPI Pts1ictb8iic!i"-ilautous i\NALvs~:s (;,"iii ·- ····------·- --·-··-----·- v~ii<illii<inr&iii&----------··· 

SAMPLE LC::ATION: GI'TIIOGW-1 GI'TIIOGW-10 GI'TIIOGW-2 GPTIIOGW-J OPTIIOGW-4 
LAO 1\\JMOER: 27176005 27176006 27176007 27176006 27176009 

DATE SAMPLED: 05/17/94 05/17/94 05/17/94 05/17/'J4 05/17/94 
llATE AN,\I.YZEO: 05/26/94 05/26/94 05/21i/'J4 ll5/21/'J4 O':J/21/94 

OILUIION: 1.0 1.0 1.0 1.0 1.0 
ANALYTE POL 
alpha-OtiC 0.05 0.020U ··---o.o2o u-- --·-··o~oio1r-- -o:o2ou 0.020 u 
beta-OtiC 0.05 0.040 u 0.040U 0.040 u 0040U 0.040U 
della-OIIC 0.05 0.020 u 0.020U 0.020U 0.020U 0.020U 
gamma-OtiC (Undane) 0.05 0.020U 0.020 u 0.020U 0.020U 0.020U 
lleplachlor 0.05 0.020U 0.020U 0.020U 0.020 u 0.020U 
Aldrin 0.05 0.020U 0.020U 0.020U 0.020 u 0.020U 
lleplachlor EpoKide 0.05 0.020 u 0.020U 0.020 u 0.020U 0.020U 
Endosullan I 0.10 0.020U 0.020U 0.020U 0.020 u 0.020U 
llletdrin 0.10 0.020U 0.020U 0.020U 0.020 u 0.020U 
4,4'- ODE 0.10 0.040U 0.040U 0.040U 0.040U 0.040 u 
Endrin 0.10 0.040U 0.040U 0.040U 0.040 u 0.040 u 
Endosullan II 0.10 0.040 u 0.040U 0.040 u 0.040 u 0.040 II 
4,4'- 000 0.10 0.040 u 0.040 u CJ.040U 0.040 u 0.040 u 
Endrln Aldehyde 0.10 0.040U 0.040U 0.040 u 0.040 u 0.040 u 
Endosullan Sullale 0.10 0.040U 0.040U 0.040 u 0.040U 0.040 u 
4,4'- DDT 0.10 0.040U 0.040 u 0.040U 0.040 u 0.040 u 
Melhoxychlor 0.50 0.080 u 0.080 u 0.0110 u o.ooou O.OOOU 
Endrin Kelone 0.10 0.040U 0.040 u 0.040 u 0040U 0.040U 
Chlordane 0.5 0.20U 0.20 u 0.20U 0.20U 0.20U 
Toxaphene 1.0 1.0 u 1.0U 1.0 u 1.0 u 1.0 u 
Aroclor-1016 0.8 1.0U 1.0U 1.0 u 1.0 u 1.0 u 
Aroclor-1221 2.0 2.0U 2.0U 2.0 u 2.0 u 2.0U 
Aroclor-12J2 2.0 2.0U 2.0 u 2.0U 2.0 u 2.0U 
Aroclor-1242 0.8 1.0U 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor-1248 0.5 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor-1254 1.0 0.50U 0.50 u 0.50U 0.50U 0.50U 
Aroclor- 1260 1.0 0.50U 0.50U 0.50U 0.50U 0.50U 
Chlorobenzllale 0.50 0.50U 0.50U 0.50U 0.50U 0.50U 
Diallale 1.0 1.0 u 1.0 u 1.0U I.OU 1.0 u 
lsodrln 0.02 0.020U 0.020U 0.020U 0020U 0.020U 
Kepone 1.0 1.0U 1.0 u 1.0 u 1.0 u 1.0 u ------------ ... --·--------------· 

,• 



PROJECT: NCDC GULFPORT, MISSISSIPPI -oiioANOPiiosrTIOfii..is I'ESJiCiil"EAQUEOUS-ANALYsis(l,iJiil _________ vnii.i~iionlat;lo 
SAMPLE lOCATION: GI'TIIOGW-1 GPTIIOGW-ID GPTIIOGW-2 GI'TIIOGW-3 GI'TIIOGW-4 

U\D NUMUER: 27176005 271760116 27176007 27116000 21176000 
DAlE SAMPLED: 05/17/!14 05/17/94 05/17/94 05/17/94 05/171!14 

DATE ANALYZED: 06/01/94 06/01/!14 06/01/!14 06/01/94 06/01/94 

~~;~~~~~IOsphorolhloale 1'10~-'--------::1~ou--·------.:o i.J---- ·· -- I:O·u-· - -- .. l.ou ______ iJiu ___ _ 

Thlonazin 1.0 1 .0 U I .0 U 1.0 U 1.0 U I.OU 
Phorale 1.0 1.0 U 1.0 U 1.0 U 1.0 u 1.0 u 
Sullolepp I .0 1.0 U 1.0 U I .0 U 1.0 U 1.0 U 
Oimelhoale 5.0 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Oisullolon 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Melhyl Peralhlon 1.0 1.0 U 1.0 U 1.0 U I .0 U 1.0 U 
Elhyl Parathion 1.0 1.0 U 1.0 U 1.11 U 1.0 U 1.0 U 
Fem~.;_;h"'ur'----------------=l-".o;.._ _____ __:1:..:;.o:o...:::u___ 1.0 u -·----~---· -·-· __ _! .o u ____ ..!.E_ u ___ _ 

PrlOJECT: NCDC OULFI'ORT, MISSISSIPPI IIERDICIDE AOIJEOUS ANALYSEs'jiiiJit_l ____ ·- .... - ... ---------·-----V-aii'd~'iionT~bio 

ANALYTE 
2.4"=-o·-'-=-----
2,4.5- T 
2,4,5- TP 

SAMPlE lOCATION: GI'TIIOGW-1 GI'TIIOGW-10 GI'TIIOGW-? 
U\8 NUMDEII: 27176005 27176006 21176007 

DATE SAMPLED: 05/17/94 05/17/94 05/17/94 
DATE ANALYZED: 05/24/94 05/24/94 O!i/24/94 

POL 2 5------2-.su---------- .. -i.su·--···· 2.5 u 
0.5 0.5U 0.5U 1.5 
0.5 0.5 u 0.5 u 0.5 u 

""D-"-in;_;_,:;_ose'-b ______________ .::.2.c:.5 ______ ~0._5 U _____ ~~!:!. _____ .. _ --~--~--

PROjECT: NCDC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

U\0 NUMUEII: 
DATE SAMPLED: 

DATE ANALYZED: 

DIOXIN/FUniiNs AauEouTiiNAL ysts <ruiil ___ _ 
OPTIIOGW-1 GPTIIOGW-10 OPTIIOGW-2 
9405219-04 

05/17/!14 
05/28/94 

9405219-07 
05/17/94 
05/28/94 

9405219-08 
05/17/94 
05/28/94 

GPTIIOGW-3 
21116000 
05/17/94 
05/24/94 

GPTIIOGW-4 
21176000 
05/11/94 
05/24/94 

·25 i.J----- .. --·- '2".5-u- .. ·-·------·----·------
2.7 0.5U 

0.5 u 0.5 u 
0.5 u 0.5 u ---------·--- -----------· 

OPTIIOGW-3 
9405219-09 

05/17/94 
05/28/94 

GPHIOOW-4 
9405219-10 

05/17/94 
05/28/94 

ANALYTE 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PaCDD 
1,2,3,7,8-l'oCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-llxCDD 
1,2,3,6,7,8 -llxCDO 
1,2,3,7 ,8,9 -llxCOO 
1,2,3,4,7.8 -llxCOF 
1,2,3,6,7,8 -llxCOF 
2,3,4,6,7 ,8-llxCOF 
1,2,3,7 ,8,9 -llxCDF 
1,2,3,4 ,6,7 ,8 -llpCDD 
1,2 ,3,4 ,6.7 ,8 -llpCOF 
1,2,:1.4,7,8,9 -llpCUF 
ocoo 

0.26 u 0.43 u 
---·liOiJ ______ _ 

0.40U 
0.23 u 
0.41 u 
0.23 u 
0.19U 
0.28 u 
0.35 u 
0.43 u 
0.17 u 
0.19 u 
0.15 u 
0.40U 
2.05 u 
0.4:1 u 
0.20U 

0.24 u 
0.21 u 

0.40 UJ 
0.22U 
0.22U 
0.31 u 
0.34 u 
0.27 u 

0.18 u 0.24 u 
0.50 U 0.79 UJ 
0.16 u 0.29 u 
0.20 U 0.30 UJ 
0.34 u 0.62 u 
0.28 u 0.54 u 
0.34 u 0.47 u 
0.18U 0.42U 
0.16U 0.47U 
0.23 u 0.34 u 
0.30 u 0.38 u 
0.55 u 2.25 u 
0.39 u 0.27 u 
0~3U 0.47U 

133 215 (MPC) 

OCDF~------------------------ o.n u ______ 1""'._1o_u __ 

2.35 u 
1.63 u 

2.07 UJ 
1.49 u 
1.40 u 
1.98 u 
2.30U 
0.69 u 
0.77ll 
I.BIU 
1.16 u 
2.36 u 
0.45 u 
I.JI U 

4.30 (MPC) 
0.16U 
0.19 u 
0.23 u 

7.28 (MPC) 
0.32 lJ 
0.30U 

215 116 59.6 
__ ~_ •. 4_4_U --· . _____ .!.:_l~ ______ o.5~l.J_ _________________ _ 

,. 



PROJECT: NCOC GUlF POnT, MISSISSIPPI 
SAMPLE lOCATION: 

lAO NUMBEI\: 
DATE SAMPlED: 

ANAl YTE CROl 
Antimony 
Auenlc 
Oarlum 
Oarylllum 
Cadmium 
Chromium 
Co ball 
Copper 
lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vnnadiurn 
Zinc 
fin 
Cyanide 
Sulli<::lo:.._ ____ _ 

60 
10 

200 
5 
5 
10 
50 
25 
3 

0.2 
40 
5 
10 
10 
50 
20 

200 
10 

100 

OPTIIOOW-1 
M2717605 
05/17/94 

15.7 u 
19.2J 
166J 
1.2 J 
2.7 u 
26.6 

12.1 J 
24.1 u 
19.8J 
0.10J 
37.0J 

0.79 UJ 
3.4 J 
1.1 UJ 
49.1 J 
87.9 
9.5 u 

0.81 UJ 
1.0 

-- ···-- ---- iNOROANIC-AOUEOUSANALYSE!i iuoiii_______ ·--v-;;iidalion Table 
OPTIIOOW-1D OPTIIOOW-2 Of'liiOGW-3 GPTIIOGW-4 

M2717606 M2717G07 M2717G08 M27t1609 
05/17/94 05/17/94 05/17/!14 05/17/94 

-----15-:llJ-------.-sTu ____________ -irru-- -- ---1 rru------
26.9 J 9.2 J 35.4 J 12.7 J 
198 J 12J J 174 J 238 
UJ 1.2 J 
2.7 u 2.7 u 
56.3 30.7 

22.2J 5.2 J 
24.1 u. 23.4 u 
25.5J 14.3 J 
0.08U 0.24 

52.5 23.0J 
0.63J 1.4 J 
2.7 u 2.7 u 
1.1 UJ 1.1 UJ 
14.1 4?..6 J 
9J.3 42.9 
9.5U !1.5U 

0.01 UJ I.OJ 
---- ___ _J_!__ _____ ---- ----- __ <0.1 __ 

5.5 1.4 J 
2.7 u 2.7 u 
83.5 81.0 

30.1J 12.9J 
?.4.1U 24.1U 
28.4 J 36.8 J 
0.51 
79.2 
0.4 J 
2.7 u 
1.1 UJ 

HiJ 
41.1 

!1.5 u 
255 J 

0.50 
35.0 J 
13.0J 
2.7 u 
1.1 UJ 

122 
24.!1 
9.5 u 
51.2J 

- _o"~ ------·-- --- ---~-'-2.----------------------------

,• 



Validated Quality Assurance and Quality Control Results 



NCBC GULFPORT, MISSISSIPPI 
-----------·---- ----·. -------~------·--

Validation Table 
--------------

PROJECT: VOLATILE AQUEOUS 1\NI\LYSES (ug/1) 
SAMPLE LOCATION: OS-01-DI BS-01-PI BS-01-RI BS-01-TB 

LAB NUMBER: 27176001 27176002 2717600.1 27176004 
DATE SAMPLED: 05/17/94 05/17/94 05/17/94 05/17194 

DATA ANALYZED: 05/23/94 05/23/94 05/23/94 05/23/94 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 

1\NALYTE CRQL - ·----~--- -----~-----------------------~-

Chloromethane 10 
1ou---~---~-1ou ______ 

10 u 10 u 
Bromomethane 10 10 u IOU 10 u IOU 
Vinyl Chloride 10 10 u 10 u 10 u 10 u 
Chloroethane 10 10 u 10 u 10 u 10 u 
Methylene Chloride 5 5U 10U 2J 1 J 
Acetone 10 38 7J 14 BJ 
Carbon Disulfide 5 5U 5U 5U 5U 
1,1-Dlchloroethene 5 5U 5U 5U 5U 
1,1 - Dlchloroethane 5 5U 5U 5U 5U 
1,2-Dichloroethene (total) 5 5U 5U 5U 5U 
Chloroform 5 5U 1 J 5U 5U 
1,2-Dlchloroethane 5 5U 5U 5U 5U 
2-Butanone 10 10 u 10U 10 u 10 u 
1 ,1, 1 - T rlchloroethane 5 5U 5U 5U 5U 
Carbon Tetrachloride 5 5U 5U 5U 5U 
Bromodichloromethane 5 5U 5U 5U 5U 
1,2-Dlchloropropane 5 5U 5U 5U 5U 
cis- 1.3- Dichloropropene 5 5U 5U 5U 5U 
T richloroethene 5 5U 5U 5U 5U 
Dibromochloromethane 5 5U 5U 5U 5U 
1,1,2-Trichloroethane 5 5U 5U 5U 5U 
Benzene 5 5U 5U 5U 5U 
trans -1,3- Dichloropropene 5 5U 5U 5U 5U 
Bromoform 5 5U 5U 5U 5U 
4 -Methyf-2-Pentanone 10 10 u 10 u 10 u 10 u 
2-Hexanone 10 10 u 10 u 10 u 10 u 
Tetrachloroethane 5 5U 5U 5U 5U 
1 ,1,2 ,2-Tetrachloroethane 5 5U 5U 5U 5U 
Toluene 5 5U 5U 5U 5U 
Chlorobenzene 5 5U 5U 5U 5U 
Elhylbenzene 5 5U 5U 5U 5U 
Styrene 5 5U 5U 5U 5U 
Xylene (total) 5 5U 5U 5U 5U 
Dichlorodilluoromethane 10 10 u 10U 10 u 10 u 
T ric hlorofluoromethane 5 5U 5U 5U 5U 
Acrolein 100 100 u 100U 100 u 100 u 
lodomethane 10 10 u 10 u 10 u 10 u 
Acrylonitrile 100 100 u 100 u 100 u 100 u 
Vinyl acetate 10 10 u 10 u 10 u 10 u 
Dibromomethane 5 5U 5U 5U 5U 
2- Chloroethyl vinyl ether 10 10 u 10 u 10 u 10 u 
Ethyl methacrylate 5 5U 5U 5U 5U 
1 ,2 ,J-T richloroprope ne 5 5U 5U 5U 5U 
trans-1,4- Dichloro-2-butene 5 5U 5U 5U 5U 

·---~------· 



PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATA ANALYZED: 
DILUTION FACTOR: 

BS-01-DI 
27176001 
05/17/94 
05/23/94 

1.0 

~~~~----------------------~CAOL~--------~ 
Acetonitrile 100 34 J 
3- Chloropropene 5 5 U 
Chloroprene 200 200 U 
Propionitrile 100 100 U 
Methacrylonllrile 5 5 U 
Isobutyl alcohol 200 200 A 
Methyl methacrylate 10 10 U 
1,4 -Dioxane 200 200 A 
1,2- Dibromoelhane 5 5 U 
1,1 , 1 ,2-Tetrachloroethane 5 5 U 
Pentachloroethane 10 10 U 
1.3- Dichlorobenzene 5 5 U 
1,4- Dichlorobenzene 5 5 U 
1 ,2- Dichlorobenzene 5 5 U 
t,2-Dibromo-3-chloropropane 10 10 U 

VOLATILE AQUEOUS ANALYSES (ug/t) 
BS-01-PI OS-01-Ill 
27176002 27176003 
05/17/94 05/17/94 
05/23/94 05/23/94 

1.0 1.0 

BS-01-TB 
27176004 
05/17/94 
05/23/94 

1.0 

Validation Table 

100 u 
5U 

200 u 
100 u 

- ·--- ioo-u-- - ---1iio_u_·---~~-------------------------------

5U 
200 A 
10 u 

200 A 
5U 
5U 
10 u 
5U 
5U 
5U 
10 u 

5u 5U 
200 u 200 u 
100 u 100 u 
5U 5U 

200 A 200 A 
10 u 10 u 

200 ll 200 A 
5U 5U 
5U 5U 
10 u 10 u 
5 u 5 u 
5U 5U 
5U 5U 
10 u 10 u 

----~ ----··-·----- --------------------·--·-----~--



PROJECT: 
-----~------ -------- ------------ ----·-· ----------- -- -- ----- --------~----

NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE LOCATION: BS-01-0, BS-01-PI OS-01-PIRE BS-01-RI 

LAB NUMBER: 27176001 27176(;02 27176002RE 27176003 
DATE SAMPLED: 05/17/94 05/17/94 05/17/94 05/17/94 

DATE ANALYZED: 05/26/94 05/26/94 06/06/94 05/26/94 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 

ANALYTE CRQL -------------- ---- --· ------- ·------
N- Nilrosodimethylamine 10 10 u lOU 10 R 10 u 
Phenol 10 10 u 10 R 10 R 10 u 
Aniline 10 10 u 10 u 10 n 10 u 
bis (2- Chloroethyl) Ether 10 10 u IOU 10 R 10 u 
2- Chlorophenol 10 10 u 10 u 10 R 10 u 
1,3- Dichlorobenzene 10 10 u 10 u 10 n 10 u 
1,4- Dichlorobenzene 10 10 u 10 u 10 R 10 u 
Benzyl alcohol 10 10 u 10 R 10 R IOU 
1,2- Dichlorobenzene 10 10 u 10 u 10 R 10 u 
2- Methylphenol 10 10 u 10 R 10 R lOU 
bls (2-Chlorolsopropyl)ether 10 lOU 10 u 10 R 10 u 
4 - Methylphenol 10 10 u 10 u 10 R 10 u 
N - Nitroso-Di-n- Propylamine 10 10 u 10 u 10 R 10 u 
Hexachloroethane 10 10 u 10 u 10 R 10 u 
Nitrobenzene 10 10 u 10 u 10 R 10 u 
lsophorone 10 10 u 10U 10 n 10 u 
2-Nitrophenol 10 10 u 10 R 10 R 10 u 
2,4- Dimethylphenol 10 10 u 10 R lOR 10 u 
Benzoic acid 50 50U 50 R 50 R 50 u 
bis (2-Chloroethoxy) Methane 10 10 u 10 u 10 n 10 u 
2,4- Dichlorophenol 10 10 u 10 R 10 R lOU 
I ,2 ,4-T richlorobenzene 10 10 u 10 u 10 R 10 u 
Naphthalene 10 10 u 10 u 10 R 10 u 
4 - Chloroaniline 10 10 u 10 u 10 R 10 u 
Hexachlorobutadiene 10 10 u 10U 10 R 10 u 
4-Chloro-3-Methylphenol 10 10 u 10 u 10 R 10 u 
2-Methylnaphthalene 10 10 u 10 u 10 R 10 u 
Hexachlorocyclopentadiene 10 10 u 10U 10 R 10 u 
2,4,6- Trichlorophenol 10 10 u lOR 10 R 10 u 
2,4,5-Trichlorophenol 50 50 u 50R 50 R 50 u 
2- Chloronaphthalene 10 10 u 10 u 10 R 10 u 
2-Nitroaniline 50 50 u 50U 50 R 50 u 
Dimethylphthalate 10 10 u lOU 10 R 10 u 
Acenaphthy1ene 10 10 u lOU 10 R 10 u 
2,6- Dinitrotoluene 10 10 u 10 u 10 R 10 u 
3- Nitroaniline 50 50 u 50U 50 R 50 u 
Acenaphthene 10 10 u lOU 10 R 10 u 
2,4- Dinitrophenol 50 50 u 50 R 50 R 50 u 
4- Nitrophenol 50 50 u 50 R 50 R 50 u 
Dibenzoluran 10 10 u lOU 10 n 10 u 
2,4- Dinitrotoluene 10 10 u 10 u 10 R 10 u 
Diethy1phthalate 10 10 u 10 u 10 n lOU 
4- Chlorophenyl- phenylether 10 10 u 10 u 10 R IOU 
Fluorene 10 10 u 10 u 10 R 10 u 
4- Nitroaniline 50 50 u 50U 50 R 50 u 
4 ,6- Dinitro-2- Methylphenol 50 50 u 50R 50 R 50U 
N- Nitrosodi~hen~lamine 10 10 u 2J 2R 10 u 

~-------



------ -----·-~-----

PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ugll) 
SAMPLE LOCATION: BS-01-DI BS-01-PI BS-01-PIAE BS-01-AI 

LAB NUMBER: 27176001 27176002 27176002AE 27176003 
DATE SAMPLED: 05117194 05117194 05117194 05117194 

DATE ANALYZED: 05/26194 05/26194 06/06/94 05/26194 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 

ANALYTE CAOL 
--~--------- ·-------------

1 ,2- Diphenylhydrazine 10 10 u 10 u 10 A 10 u 
4-Bromophenyl- phenylether 10 10 u 10 u 10 A 10 u 
Hexachlorobenzene 10 10 u 10 u 10 n 10 u 
Pentachlorophenol 50 50 u 50 A 50 A 50 u 
Phenanthrene 10 10 u 10 u 10 n 10 u 
Anthracene 10 10 u 10 u 10 A 10 u 
Di-n- Butylphthalate 10 10 u 10 u 10 A 10 u 
Fluoranthene 10 10 u 10 u 10 A 10 u 
Benzidine 50 50 u 50 u 50 A 50 u 
Pyrone 10 10U 10 u 10 A 10 u 
Butylbenzylphlhalate 10 10 u 10 u 10 A 10 u 
3,3'- Dichlorobenzidine 20 20 u 20 u 20 A 20 u 
Bonzo (a) Anthracene 10 10 u 10 u 10 A 10 u 
Chrysene 10 10U 10 u 10 A 10 u 
bis (2- Ethylhexyl) Phthalate 10 10 u 10 u to A 10 u 
Di-n-Octyl Phthalate 10 10 u 10 u to A 10 u 
Bonzo (b) Fluoranlhene 10 10 u 10 u ton 10 u 
Bonzo (k) Fluoranthene 10 10 u 10 u ton 10 u 
Bonzo (a) Pyrone 10 10 u 10 u 10 A 10 u 
lndeno (1,2,3-cd) Pyrone 10 10 u 10 u ton 10 u 
Dibenz (a,h) Anthracene 10 10 u 10 u 10 A 10 u 
Bonzo (g,h,ij Perylene 10 10 u 10 u 10 A 10 u 
2-Picolne 50 50 u 50 u 50 A 50 u 
Methyl methanesulfonate 10 10 u 10 u 10 A tOU 

Ethyl Methansulfonate 10 10 u 10 u 10 A 10 u 
Acetophenone 10 10 u 10 u 10 A 10 u 
N-Nitrosopiperldine 10 10 u 10 u 10 A 10 u 
Phenyl-tort -but1arnine 50 50U 50 u 50 A 50 u 
2,6- Dichlorophenol 10 10U 10 u 10 A 10 u 
N- Nitrosoldl-n-butylamine 10 10 u 10 u 10 A 10 u 
1,2 ,4 ,5-Tetrachlorobenzene 50 50U 50 u 50 A 50 u 
Pentachlorobenzene 50 50 u 50 u 5o n 50 u 
1 - Naphthylamlne 50 50 u 50 u 50 n 50U 
2- Naphthylamine 50 50 u 50 u 50 A 50 u 
2,3 ,4 ,6-Tetrachlorophenol 10 10 u 10 u 10 A 10 u 
Phenacetin 10 10 u 10 u 10 A 10 u 
4 -Aminoblphenyl 50 50 u 50 u 50 n 50U 
Pronamide 10 10 u 10 u 10 A 10 u 
p- (Dimethylamlno)azobenzene 10 10 u 10 u 10 A tOU 
7 ,12Dimethylbenz(a)anthracene 10 10 u 10 u 10 A 10 u 
3- Methylcholanlhrene 10 10 u 10 u 10 A 10 u 
Pyridine 50 50 u 50 u 50 A 50 u 
N-Nitrosomethylelhylarnine 10 10U 10 u 10 A 10 u 
N -Nitrosodiethylamlne 10 10 u 10 u 10 A 10 u 
N-Nitrosopyrrolidine 10 10 u 10 u to A 10 u 
N-N itrosomorpholine 10 10 u 10 u 10 A 10 u 
o-Toluidine 10 10 u 10 u 10 A 10 u 

-----·· -----------



--------- ·-
PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) 

SAMPLE LOCATION: BS-01-DI BS-01-PI BS-01-PIRE BS-01-RI 
LAB NUMBER: 27176001 27176002 27176002RE 27176003 

DATE SAMPLED: 05/17/94 05/17/94 05{17/94 05/17/94 
DATE ANALYZED: 05{26/94 05/26/94 06/06/94 05/26/94 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 
ANALYTE CRQL ---------- -·- ·-~-~-----------------
Hexachloropropene 50 50 u 50 u 50 R 50 u 
p- Phenylenediamine 50 500 u 500U 500 R 500 u 
Safrole 50 50 u 50 u 5o n 50 u 
lsosafrole 50 50 u 50U 50 R 50 u 
1,4 - Naplhoquinone 50 1000U 1000U 1000R 1000U 
1,3- Dinilrobenzene 10 10 u 10 u 10 R 10 u 
5-Nirtro-o-loluidine 10 10 u 10 u 10 R 10 u 
1,3,5-Trlnlrobenzene 10 10 u 10 u 10 R 10 u 
4-Nilroqulnoline-1-oxide 10 500 u 500 u 500 R 500 u 
Melhapyrilene 50 50 u 50 u 50 R 50 u 
Aramilo 50 50 u 50 u 50 R 50 u 
3,3'- Dimelhylbenzidine 10 10 u 10 u 10 R 10 u 
Hexachlorophene 50 500 R 500 R 500 R 500 R 
2-Acolylamlnolluorene 10 10 u 10 u 10 R 10 u 
Penlachloronitrobenzene 50 50 u 50 u 50 R 50 u ·-------· ------- -·-·-------------



PROJECT: NCBC GULFPORT, MISSISSIPPI POLYNUCLEAR AROMATiC-HYDROCARBONS AQUEOUS ANALYSES (ug/1) Validation Tabla 
SAMPLE LOCATION: BS-01-DI BS-01-DIRE BS-01-PI OS-01-PIRE BS-01-RI BS-01-RIRE 

LAB NUMBER: 27176001 27176001-RE 27t76002 27176002-RE 27176003 27176003-RE 
DATE SAMPLED: 05/17/94 05/17/94 05/17/94 05/17/94 05/17/94 05/17/94 

DATE ANALYZED: 05/31/94 06/01/94 05/31/94 06/01/94 05/31/94 06/01/94 
ANALYTE 

~-- -· ---------- -- ---- ------------------
Naphthalene 65 R 2.0 u 59 n 2.0 u 56 n 2.0 u 
Acanaphthylene 73 R 2.0U 63 R 2.0 u 68 R 2.0 u 
Acenaphthene 75 R 2.0 u 70 R 2.0 u 69 R 2.0 u 
Fluorene 79 R 1.0 u 75 R 1.0 u 74 R 1.0 u 
Phenanthrene 93 R 1.0 u 90 R 1.0 u 87 R 1.0 u 
Anthracene 63 R 0.20 u 50 R 0.20 u 60 R 0.20 u 
Fluoranthene 8.8 R 0.20 u 8.5 R 0.20U 8.3 R 0.20 u 
Pyrena 9.6 R 2.0U 8.9 n 2.0 u 8.9 R 2.0 u 
Benzo(a)anthracene 9.0 R 0.20 u 8.4 R 0.20U 8.7 R 0.20 u 
Chrysene 8.8 R 2.0U 9.4 R 2.0 u 8.7 R 2.0 u 
Benzo(b)lluoranthene 9.1 R 0.10 u 9.2 R 0.10 u 8.9 R 0.10 u 
Benzo(k)lluoranthane 4.3 R 0.10 u 4.3 R 0.10U 4.2 R 0.10 u 
Benzo(a)pyrene 9.3 R 0.10 u 0.03 R 0.10 u 8.9 R 0.10 u 
Dibanzo(a,h)anthracene 10 R 0.20 u 9.8 R 0.20 u 9.6 R 0.20 u 
lndeno(1,2,3 -cd)pyrene 11 A 0.20 u 11 R 0.20 u 11 R 0.20 u 
Benzo(g,h.~£!a!Y!ene 9.1 R 0.20 u a.s n 0.20 u 8.7 R 0.20U 



PROJECT: NCBC GULFPORT, MiSSISSIPPI PESTICIDE/PCB AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE LOCATION: BS-01-01 BS-01-PI DS-01-RI 

LAB NUMBER: 27176001 27176002 37909003 
DATE SAMPLED: 05/17/94 05/17/94 04/19/94 

DATE ANALYZED: 05/26/94 05/26/94 04/26/94 
DILUTION: 1.0 2.0 1.0 

~A~N~A~LYT~E~~----------------------~Pc'OOL~--------~~· 
alpha-BHC 0.05 0.020 u 0.040 u -- ~--------------. -- -------------------------

0.020 u 
beta-BHC 0.05 0.040 u 0.080 u 0.040 u 
delta-BHC 0.05 0.020U 0.040 u 0.020 u 
gamma-BHC (Lindane) 0.05 0.020U 0.040 u 0.020 u 
Heptachlor 0.05 0.020U 0.040 u 0.020 u 
Aldrin 0.05 0.020 u 0.040U 0.020 u 
Heptachlor Epoxide 0.05 0.020 u 0.040U 0.020U 
Endosullan I 0.10 0.020 u 0.040 u 0.020 u 
Dieldrin 0.10 0.020U 0.040 u 0.020 u 
4,4'- ODE 0.10 0.040 u 0.040 u 0.040 u 
Endrin 0.10 0.040U 0.080 u 0.040 u 
Endosullan II 0.10 0.040 u 0.080 u 0.040U 
4,4'- DOD 0.10 0.040 u 0.080 u 0.040 u 
Endrin Aldehyde 0.10 0.040 u 0.080U 0.040 u 
Endosullan Sullate 0.10 0.040 u 0.080 u 0.040 u 
4,4'- DDT 0.10 0.040 u 0.61 0.040 u 
Methoxychlor 0.50 0.080 u 0.16 u 0.080 u 
Endrin Ketone 0.10 0.040 u 0.080 u 0.040 u 
Chlordane 0.5 0.20U 0.40 u 0.20 u 
Toxaphene 1.0 1.0 u 2.0 u 1.0 u 
Aroclor-1016 0.8 1.0 u 2.0 u 1.0 u 
Aroclor-1221 2.0 2.0 u 4.0 u 2.0 u 
Aroclor- 1232 2.0 2.0 u 4.0 u 2.0 u 
Aroclor-1242 0.8 1.0 u 2.0U 1.0 u 
Aroclor-1248 0.5 1.0 u 2.0U 1.0 u 
Aroclor-1254 1.0 0.50 u 1.0 u 0.50 u 
Aroclor-1260 1.0 0.50 u 1.0 u 0.50 u 
Chlorobenzilate 0.50 0.50 u 1.0 u 0.50 u 
Oiallate 1.0 1.0 u 2.0 u 1.0 u 
lsodrin 0.02 0.020 u 0.040 u 0.020 u 
~~n~e----------------------------~1~.0~----------~~----------~~-------1.0 u 1.0 u 1.0 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI ORGANOPHOSPHORUS PESTICIDE-AQUEOUS-ANALYSIS (ug/1) 

ANALYTE 
Trlelhylphosphorolhioate 
Thionazin 
Phorate 
Sulfotepp 
Oimelhoata 
Disulfoton 
Methyl Parathion 
Ethyl Parathion 
Famphur 

SAMPLE LOC.c.TION: 
LAB NL;viBER: 

DATE SAMPLED: 
DATE ANALYZED: 

POL 
1.0 
1 ~0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 

PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
ANALYTE POL 

BS-01-DI BS-01-PI BS-01-PIRE 
27176001 27176002 27176002RE 
05/17/94 05/17/!14 05/17/94 
06/01/94 06/01/94 06/02/94 

----------· 
1.0 u 1.0 UJ 1.0UJ 
1.0 u 1.0 UJ 1.0 UJ 
1.0 u 1.0 UJ 1.0 UJ 
1.0 u 1.0 UJ 1.0UJ 
2.0 u 2.0 UJ 2.0 UJ 
1.0 u 1.0 UJ 1.0 UJ 
1.0 u 1.0UJ 1.0 UJ 
1.0 u 1.0 UJ 1.0 UJ 
1.0 u 1.0 UJ 1.0 UJ 

------~~ 

HERBICIDE AQUEOUS ANALYSES (ug/1) 
BS-01-01 BS-01-PI BS-01- AI 
27176001 27176002 27176003 
05/17/94 05/17/94 05/17/94 
05/24/94 05/24/94 05/24/94 

2,4 -D 2.5 2.5 u 2.5 u 2.5 u 
2,4,5- T 0.5 0.5 U 0.5 U 0.5 U 
2,4,5-TP 0.5 0.5U 0.5U 0.5U 
=D.:.:.in:.:o.:.:_se::::b::_ _____________ =-2-:.:5 _____ ___::0.::.5:_:U::_ ____ __:0:.:..5::__::U ___ ~ ---~~~---- _ 

PROJECT: NCBC GULFPORT, MISSISSIPPI 

ANALYTE 
2,3,7,8-TCDO 
2,3,7 ,8-TCDF 
1,2,3,7,8-PaCDD 
1,2,3,7 ,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDO 
1,2,3,6,7,8-HxCDO 
1,2,3,7,8,9-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7 ,8,9- HxCDF 
1,2,3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8-HpCOF 
1,2,3,4,7,8,9-HpCDF 
OCDO 

SAMPLE LOCATION: 
LAB NUMBER: 

DATE SAMPLED: 
DATE ANALYZED: 

OIOXIN/FURANS AOUEOUSANALYSES(mg/1)-
BS-01-01 BS-01-PI BS-01-RI 

9405219-01 9405219-02 9405219-03 
05/17/94 05/17/94 05/17/94 
05/25/94 05/25/94 05/25/94 

1.0 u 1.42 u 0.40 UR 
0.93U 0.91 u 0.39 UR 
0.43 u 0.96 u 14.3 A 
0.27 u 1.26 u 10.4 A (MPC) 
0.23 u 0.96 u 6.17 R (MPC) 
0.24 u 0.76 u 21.0 A (MPC) 
0.23 u 0.77 u 15.8 A (MPC) 
0.87U 0.85U 15.9 A 
0.26 u 0.56 u 11.1 A 
0.29 u 0.81 u 12.3 R 
0.25 u 0~59 u 10.1 A (MPC) 
0.40 u 2.43 (MPC) 31.3 R (MPC) 
1.15 u 1.27 u 34.8 R 
0.25U 0.34 u 24.3 R (MPC) 
1.49 u 1.48 u 29.7 R 
1.95 u 2.44 u 71.0 A 

BS-01-RI 
27176003 
05/17/94 
06/01/94 

1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

DS-01-RIRE' 
9405219-03 

05/17/94 
06/10/94 

2.02 UR 
1.94 UR 
2.61 UR 
1.55 UR 
1.94 UR 
2.20 UR 
2.06 UR 
2.17 UR 
1.69 UR 
1.51 UR 
1.63 UR 
1.85 UR 
2.76 R 

4.65 R (MPC) 
1.73 UR 
9.95 A 

---vaii<iation Table 

Validation Table 

-~ -~~- -~ ---- -- -Vaii<iailon T abie 

OCOF 3.32 u 2.05 u 69.3 A __ ___::9:::8 .. 2 A ___ _ 



PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

BS-01-DI 
M2717601 
05/17/94 

INORGANIC AQUEOUS ANALYSES (ug/1) 
BS-01-PI BS-01-RI 
M2717602 M2717603 
05/17/94 05/17/94 

ANAL YTE CRO:.::L:__ ____ =-:~--------,-~7-,---__ _ 

15.7 u 
0.60 UJ 

Antimony 60 15.7 u -------- - -- --------· 
15.7 u 

Arsenic 10 
Barium 200 
Beryllium 5 
Cadmium 5 
Chromium 10 
Cobalt 50 
Copper 25 
lead 3 
Mercury 0.2 
Nickel 40 
Selenium 5 
Silver 10 
Thallium 10 
Vanadium 50 
Zinc 20 
Tin 200 
Cyanide 10 
Sulfide 100 

1.3 J 
0.15 u 
2.7 u 
2.8 u 
3.6 u 
4.2 u 
1.8 R 

0.08 u 
9.7 u 

0.79 UJ 
2.7 u 
1.1 UJ 
2.1 u 
1.3 u 
9.5U 

0.81 UJ 
0.2 

0.60 UJ 
6.4 J 

0.15 u 
2.7 u 
2.8 u 
3.6 u 
10.2 u 
1.8 R 

0.08 u 
9.7 u 

0.79 UJ 
2.7 u 
1.1 UJ 
2.1 u 
5.0J 
9.5 u 

0.61 UJ 
<0.1 

0.60 UJ 
1.2J 

0.15 u 
2.7 u 
2.8 u 
3.6 u 
3.2 u 
1.8 R 

0.06 u 
9.7 u 

0.79 UJ 
2.7 u 
1.1 UJ 
2.1 u 
1.3 u 
9.5 u 

0.61 UJ 
<0.1 ----- ·--·----·--· 

Validation Table 



Groundwater Sampling Event No. 2 



Validation Groundwater Results 



PROJECT: NCOC GULFPORT, MISSISSIPPI VOLATILE AQUEOUS /\NAL YSES (ug/1) Validation Table 
SAMPLE NUMBER: GPTH02-1 GPTH02-10 GPTH02-2 GPTH02-3 GPTH02-4 

LAB NUMBER: R8548008 R8548u04 R8548005 R8548006 R8548007 
DATE SAMPLED: o8'1l'94 o8'1l'94 o!l/13'94 o!lJ1l'94 o8'1l'94 

DATAANALYlED: 08/23/94 08/23/94 06/23/94 06/23/94 08/23/94 
OLUTION FAC fOR: 1.0 1.0 1.0 1.0 1.0 

/\NAL YTE CROL 
Chi!J'omethBne 10 10 u 10 u 10U 10 u 10U 
Bromomettune 10 10 u 10 u 10 u 10 u 10 u 
VInyl Chi!J'Ide 10 10 u 10 u IOU 10 u 10U 
Chlcroettune 10 10 u 10 u 10 u 10 u 10 u 
Methylene Chlortdo 6 6U 6U fiU 6U GU 
Acetone 10 6J 10 u 10 u 9J 11 
Carbon Dlsutnde 6 6U 6U 5U 6U 5U 
T rlchlcrofluoromettu ne 5 5U 2J 1 J 1 J 5U 
1,1 - Dichloroethene 5 5U 5U 5U 5U 5U 
1,1- Dichloroettune 5 5U 5U 5U 5U 5U 
1, 2 - Dichlor oethene (lola I) 5 5U 5U 5U 5U 5U 
Chlcrolorm 5 5U 5U 5U 5U 5U 
1,2-Dichloroettune 5 5U 5U 5U 5U 5U 
lsobltanol 200 200 UR 200 UR 200 UR 200 UR 200 UR 
2-Buanone 10 10 u 10 u 10 u 10 u 10 u 
1, 1,1-Trichlaoethane 5 su 5U 5U 5U su 
Carbon Tetachloride 5 5U 5U 5U 5U 5U 
Vinyl acelate 10 10 u 10 u 10 u 10 u 10 u 
Bromodichlaomethane 5 5U 5U 5U 5U su 
1,2-Dichloropropane 5 5U 5U 5U 5U 5U 
cls-1,3 -Dichlorotyopene 5 5U 5U 5U 5U 5U 
TrlchiD'oethene 6 6U 6U 5lJ 6U 5lJ 
Dibromochlaornettune 5 5U 5U 5U 5U 5U 
1,1 ,2- Trichloroethane 6 5U 5U 5U 5U 5U 
Benzene 5 5U 5U 5U 5U 5U 
trans- 1,3- DlchiD'OfYopene 6 6U 5U 6U 5U 6U 
2-Olloroethylvlnylelher 10 10 u 10 u 10 u 10 u 10 u 
Bromolorm 6 6U 6U 5U 5U 5U 
2-He>anone 10 10 u 10 u 10 u 10 u 10 u 
4- Methyl- 2-Pentanone 10 10U 10 u 10 u 10 u 10 u 
Tetachloroethene 5 5U 5U 5U 5U 5U 
1,1 ,2,2- Tetrachloroethane 5 5U 5U 5U 5U 5U 
Toluene 5 5U 5U 5U 5U su 
ChiD'Obenzene 6 6U 6U 5lJ 5U 6U 
Ethylbenzene 5 5U 5U 5U 5U 5U 
St\'fenB 5 5U 5U 5U 5U 5U 
Xylene (too I) 5 5U 5U 5U 5U 5U 
1,3- Dichlorobenzene 5 5U 5U 5U 5U 5U 
1,4 -Dichlorobenzene 5 5U 5U 5U 5U 5U 
1,2- Dichlaobenzene 5 5U 5U 5U 5U 5U 
Dichlcrodilluaomethene 10 10 u 10 u 10 u 10 u 10 u 
Aaolein 100 100 u 100 u 100 u 100 u 100 u 
lodomettune 10 10 u 10 u 10 u 10 u 10 u 
Aaylonitile 100 100 u 100 u 100 u 100 u 100 u 
Dibromomettune 5 5U 5U 5U 5U 5U 
Ethyl mettuaylate 5 5U 5U 5U 5U 5U 
1,2,3-Trichlaopropene 5 5U 5U 5U 5U 5U 
tans-1,4 -Dichlao-2-butene 5 5U 5U 5U 5U 5U 



PROJECT: NCBC GULFPORT, MISSISSIPPI VOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE NUMBER: GPTH02-1 GPTH02-1D GPTH02-2 GPTH02-3 GPTH02-4 

LAB NUMOER: R85480011 A8541lG04 A8548005 1111548006 RB546007 
DATE SAMPLED: oll/13194 oll/12/94 oll/13194 OS'13194 DS'13194 

DATAANALVZED: 08/23/94 08/23/94 Oll/23/94 Oll/23/94 08/23/94 
DLUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

CROL 
Acetonitrile 100 100U 100U IOOU 100 u 100U 
3- Odoropropene 5 5U 5U 5U 5U 5U 
Proplonllrlle 100 100U 100U 100U 100 u 100U 
Mettuayloni.,ile 5 5U 5U 5U 5U 5U 
1,4-Diomne 200 200UR 200UR 200UR 200UR 200UR 
Methyl mettuaylate 10 10 u 10 u 10 u 10 u 10 u 
1,2-DII:J'omoethane 6 6U 5U 5lJ 5U 5U 
1, 1,1,2-Te.,achloroetmne 5 5U 5U 5U 5U 5U 
1,2-Dibromo-J-chlaopropane 10 10 u 10 u 10 u 10 u 10 u 
Penn chloroelhane 10 10 u 10 u 10 u 10 u 10 u 
Chlaoprene 200 200 u 200 u 200 u 200 u 200 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE LOCAllON: GPTH02-1 GPTH02-1RE GPTH02-1D GP TH02-1DRE GPTH02-2 GPTH02- 3 GPTH02-4 

LAB NL'MBER: R6546008 R6543008RE R6548004 R0546004RE R8546005 R6546006 R6546007 
DATE SAMPLED: o8/13'94 o8/13'94 o8/13'94 o8/13'94 o8/13'94 OS'13'94 o8/13'94 

DATE ANAL VZED: 09/03/94 09/06/94 09/02/94 09/06/94 09/02/94 09/03/94 09/03/94 
DLUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

ANALYTE CRQL 
N Nllrosodlmethylamlne 10 10U 10 UR 10U 10UR 10 u 10U 10 u 
Phend 10 10 u 10 un 10 u 10 un 10 u 10 u 10 u 
Aniline 10 10U 10 UR 1DU 10 UR IOU 10 u 10 u 
bis (2- Olloroelhyl) Elhll' 10 10 u 10 un 10 u 10 UR 10 u 10 u 10 u 
2- Chlorophenol 10 10 u 10UR 10 lJ 10UR 10U 4J 10 u 
1,3- Dichlorobenzene 10 10 u 10 un 10 u 10 UR 10 u 10 u 10 u 
1,4- Dichlorobenzene 10 10 u 10 UR 10U 10UR 10 u 10 u 10U 
Benz~ alcohd 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
1,2- Dichlorobenzene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
2- Methyl phenol 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
bis(2 -Chlorolsopropyl)elher 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
4 - Melhylphenol 10 10 u 10 UR 10 u 10 UR 10 u 4J 10 u 
N- Nitoso -Di-n- Propylamine 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
He>achloroelhane 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Nitobenzene 10 10 u 10 UR 10 u 10 UR IOU 10 u 10 u 
lsophorone 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
2- Nitophenol 10 10 u 10 UR 10 u 10 un 10 u 10 u 10 u 
2,4- Dimelhylphenol 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Benzoic acid 50 50 u 50 un 50 u 50 UR 50 u 50 u 50 u 
bis (2-0lloroelhoxy) Methane 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
2.4- Dichlorophenol 10 10 u 10 UR 10 u 10 UR 10 u 4J 10 u 
1,2,4- Trlchlorobenzene 10 10U 10UR 10 LJ 10 LJR 10U 10 u 10U 
Naphtlulene 10 10 u 10 UR 10 u 10 UR 10 u IOU 10 u 
4- Chloroanlllne 10 10 u 10UR 10 lJ 10UR 10 u IOU 10U 
He>achlorobubdiene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
4- Chiaro -3-Methylphenol 10 10U 10 UR 10 lJ 10 UR 10 u IOU 10 u 
2- Melhytnaphthalene 10 10 u 10 UR IOU 10 UR 10 u 10 u 10 u 
Hellilchlorocyclopentadlene 10 10 u 10 UR 10 u 10UR 10U IOU 10 u 
2.4 ,6-Trichlorophenol 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
2,4,6- Trlchlorophenol 50 60U 50UR 50U 60UR 50U 60U 60U 
2- Ollororophlhalene 10 10 u 10 UR 10 ll 10 UR 10 u 10 u 10 u 
2- Nllroanlllne 60 60U 60UR wu 50 UR 60U 50U 50U 
Dimelhylphthala te 10 10 u 10 UA 10 u 10 UR 10 u 10 u 10 u 
Acenaphlhylene 10 10 u 10UR IOU 10 UR 10U 10U 10 u 
2,6- Dinitotoluene 10 10 u 10 un 10 u 10 UR 10 u 10 u 10 u 
3- Nitoeniline 50 50 u 50 UR 50 u 50 UR 50 u 50 u 50 u 
Acerophthene 10 10 u 10 un 10 u 10 UR 10 u 10 u 10 u 
2.4- Dinitophenol 50 50 u 5o un 50 u 50 UA 50 u 50 u 50 u 
4-Nitophenol 50 50 u 50 UR 50 u 5o un 50 u 50 u 50 u 
Dibenzofuan 10 10 u 10 UR 10 u 10 un 10 u 10 u 10 u 
2, 4 - Dinit otouene 10 10 u 10 UH 10 u 10 un 10 u 10 u 10 u 
DiclhylpUhalate 10 10 u 10 un 10 u 10 UH 10 u 10 u 10 u 
4- Chlorophenyl-phenylelhEr 10 10 u 10 UA 10 u 10 un 10 u 10 u 10 u 
Flurrene 10 10 u 10 un 10 u 10 un 10 u 10 u 10 u 
4 -Nitoeniline 50 50 u 50 UH ~10 u 50 Ull 50 u 50 u 50 u 
4,6- Din ito-2- Melhylphenol 50 50 u 50 UH 50 u 50 un 50 u 50 u 50 u 
N- Nitosod~hen~lamine 10 10 u 10 Ull 10 u 10 un 10 u 10 u 10 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 

SAMPLE LOCATION: GPTH02-I GPTH02-IAE GPTH02-10 GPTH02-1DRE GPTH02-2 GPTH02-3 GPTH02-4 

LAB NUMBER: R8548008 R8548008AE RB548004 RB548004RE R8548005 RB548006 AB548007 

DATE SAMPLED: o8'13'94 o8'13'94 o&'l3'94 Da/13'94 o8'13'94 o8'13'94 Da/13'94 

DATE ANAL VZED: 09/03/94 09/06/94 09/02/94 09/06/94 09/02/94 09/03/94 09/03/94 

DLUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

ANALYTE CRQL 
1,2-Diphenylhyaazlne 10 10 u 10UR 10 u 10UR 10U 10 u IOU 

4- Bromophenyl- phenylether 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Hexachlorooenzene 10 10 u 10UR HJU 10 UR 10 u 10 u 10 u 
Pen a chlorophenol 50 50 u 50 UR 50 u 50 UR 50 u 50 u 50 u 
PhenantiYene 10 10 u 10 UR 1!JU 10UR 10 u 10 u 10U 

Anthracene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Dl-n-Butylphthalale 10 10U lOUR 10 u 10UR 10U 10U 10U 

Fluaanthene 10 10U 10 UR 10 u 10 UR 10 u 10 u 10 u 
Benzidine 50 50 u 50 UR 50 u 50 UR 50 u 50 R 50 u 
Pyrene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Bulylbenzylphthaate 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
3,3'- Oichlaobenzidine 20 20 u 20 UR 20 u 20 UR 20 u 20 u 20 u 
Benzo (a) Anthracene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Chrysene 10 10 u 10 UR 10 u 10 un 10 u to u 10 u 
bis (2- Ed1ylhexyl) Phthalate 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Di-n-Oclyl Phthalate 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Bonzo (b) Fluoranthene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Benzo (k) Fluaanthene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Bonzo (a) Pyrena 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
lndeno (1,2,3-cd) Pyrena 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Dibenz (a, h) Anthracene 10 10 u 10 UR 10 u 10 UR 10 u 10 u lOU 

Bonzo (g,h,l) Perylene 10 10 u 10UR IOU 10UR 10 u 10U 10U 

2-Picoline 50 50 u 50 UR 50 u 5o un 50 u 50 u 50 u 
Methyl mcthanesullonate 10 10 u 10UR 10U lOUR 10U 10U 10 u 
Ethyl Methansullornte 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Acetop'lenone 10 10U 10UH 10U 10UR 10U 10 u 10 u 
N- Nitosopiperidino 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Phenyl-tert-llulla mine 60 60U 60UR 50U 60UR 50U 50U 50U 

2,6- Dichlorophenol 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
N -NIIrosoldl- n-llutylamlne 10 10 u 10UR 10 u 10UR 10 u 10U 10 u 
1,2,4,5-Totachlorobenzene 50 50 u 50 UR 50 lJ 50 UR 50 u 50 u 50 u 
Penlllchlorollenzene 60 60U 60UR 50U 60UR 60U 50U 60U 

1-Naphdlylamlne 50 50 UR 50 UR 5o un 50 UR 50 UR 50 UR 50 UR 

2- Naphthylomlne 60 60 UR 60UR 50UR 50 UR 50Ufl 60UR 60 UR 

2,3,4,6-Tetachlorophenol 10 10 u 10 UR 10 u 10 UR 10 u 10U 10 u 
Phenacetin 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
4 -Aminobiphonyl 50 50 UR 50 UR 50 UR 50 UR 50 UR 50 UR 50 UR 

Ptonamido 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
p- (Dimclhylamlno)azobenzene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
7,12Dimedlylbenz(a)anttracene 10 10 u 10 un 10 u 10 UR 10 u 10 u 10 u 
3 - M clhylc hola n1tr eno 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Pyridine 50 50 u 50 UR 50 u 50 UR 50 u 50 u 50 u 
N- Nitosomclhyledlylamine 10 10 u 10 UR . 10 u 10 UR 10 u 10 u 10 u 
N- Nitosodicthyhmine 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
N- Nitosop~nolidine 10 10 u 10 UR 10 u 10 Ufl 10U 10 u 10 u 
N- Nitosomapholine 10 10 u 10 UH 10 u 10 UR 10 u 10 u 10 u 
o-Tollidine 10 10 u 10 un 10 u 10 Uil 10 u 10 u 10 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLA TILE AQUEOUS ANALYSES -(II!J/1) Validation Tablo 
SAMPLE LOCATION: GPTH02-1 GPTH02-1RE GP TH02-1D GPTH02-1DRE GPTH02-2 GPTH02-::J GPTH02- 4 

LAB NUMBER: RB548008 RB~8008RE R!l548004 RB548004RE RB548005 AB548006 RB548007 
DATE SAMPLED: 08'13'94 08'13'!J4 DU'13'!J4 08'13'94 08'13'94 o!V13'94 o8'13'94 

DATE ANAL YlED: 09/03/94 09/06/94 09/02/94 09/06/94 09/02/94 09/03/94 09/03/94 
DLUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

ANALYTE CROL 
Hexacnlorop-opene 60 60 UR 60UR 50UR 60 UR 60UR fiOUR 60UR 
p-Phenylenodomino 50 500 u 500 UR 500 u 500 UR 500 u 500 u 500 u 
san-ole 60 60U 60 UR 50U 60UR 50U 60U 60U 
lsosalrolo 50 50 u 50 UR 50 u 50 UR 50 u 50 u 50 u 
1,4-Naptnoqulnone 60 1000U 1000UR 1000U 1000 UR 1000U 1000U 1000U 
1,3- Dini"obenzono 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
5- N~lro-o -toluidine 10 10U 10 UR 10 u 10UR 10U 10 u 10 u 
1,3,5-Trinilrobenzono 10 10 u 10 UR 10 u 10 UA 10 u 10 u 10 u 
4-Nitoquinoino-1-axide 10 500 UR 500 UR 500 UR 500 Ufl 500 UR 500 UA 500 UA 
Motte pyrilene 50 50 u 50 UR 50 u 50 UR 50 u 50 u 50 u 
hamite 50 50 UJ 50 UR 50 UJ 50 UR 50 UJ 50 UJ 50 UJ 
3, 3'- Dimelhylbenzidine 10 10 UA 10 UR 10 R 10 UR 10 A 10 A 10 R 
HelGichl,.ophene 50 500 UR 500 UR 500 UA 500 UR 500 UR 500 UA 500 UR 
2 -Acelylaminoflu,.ene 10 10 u 10 UR 10 u 10 UR 10 u 10 u 10 u 
Pcnbchl,.oni"obenzene 50 50 u 50 UR ~0 u 50 UR 50 u 50 u 50 u 



PROJECT: NCDC GULFPORT, MISSISSiPPI POL YNUQEAA AROMA TIC HYDROCAflDONS AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE LOCATION: GPTH02-1 GPTH02-1RE GPTH02-10 GPTH02-2 GPTH02-3 GPTH02- 4 

LAD NUMBER: R8548008 R8S.l8008RE R8548004 R8548005 A854B006 RB54B007 
DATE SAMPLED: oEV13'94 o8'13'94 o8'13'94 o8' 1 3'94 Dfi'13'94 Oflt13'94 

DATE ANAL VZEO: 09/08/94 09/29/94 09/07/94 09/07/94 09/0il/94 09/06/94 
ANALYTE 
Naphttolene 2.0 u 2.0 UA 2.0 u 2.0 u 2.0 u 2.0 u 
Acenaphthylene 2.0U 2.0UR 2.0U 20U 2.0 u 2.0U 
Acemphthene 2.0 u 2.0 UR 2.0 u 2.0 u 2.0 u 2.0 u 
Flucrana 1.oU 1.0 UR 1.0 u 1.0 u 1.0 u 1.oU 
PhanantiTene 1.0 u 1.0 UR 1.0 u 1.0 u 1.0 u 1.0 u 
Anthracene U20U U20UA 0.20 u 0.20U 0.20U 0.20U 
Flucranthene 0.20 u 0.20 UR 0.20 u 0.20 u 0.20 u 0.20 u 
Pyrene 2.0U 2.0UA 2.0 u 2.0U 2.0U 2.0U 
Benzo(a)aniiTacene 0.20 u 0.20 UR 0.20 u 0.20 u 0.20 u 0.20 u 
CITysene 2.0 u 2.0 un 2.0 u 2.0 u 2.0 u 2.0 u 
Benzo(b)lluoranthene 0.10 u 0.10 UR 0.10 u 0.10 u 0.10 u 0.10 u 
Benzo(l<jlluoranlhene 0.10 UJ 0.10 UR 0.10 u 010 u 0.10 u 0.10 u 
Benzo(a)p\'l'ene 0.10 UJ o.1o un 0.10 u 0.10 u 0.10 u 0.10 u 
Dibenzo(a,h)anthracene 0.20 UJ 0.20 UR 0.20 u 0.20 u 0.20 u 0.20 u 
lndeno(1,2,J -cd)p\'l'eno 0.20 UJ 0.20 UR 0.20 u 0.20 u 0.20 u 0.20 u 
Benzo(g h.i)perylene 0.20 UJ o.2o un 0.20 u 0.20 u 0.20 u 0.20 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI PESTICIDE/PCB AGUEOUS ANALYSES (ug/1) Validatioo Table 
SAMPLE LOCATION: GPTH02-1 GPTH02-10 GPTH02-2 GPTH02-3 GPTH02-4 

LAB NUMBER: R8548008 A854E.004 R8548005 118548006 A8548007 
DATE SAMPLED: Da'13'94 Da'13'94 o&1::\194 0~13'94 0~13'94 

DATE ANAL YlEO: 09/12/94 09/11/94 09/11/94 09/11/94 09/11/94 
DLUTION: 1.0 1.0 1.0 1.0 1.0 

ANALYTE POL 
alpha BHC 0.05 0.020 u 0.020U 0.020 u 0.020U 0020U 
beb-BHC 0.05 0.010 u 0.040 u 0040 u 0.040 u 0.040 u 
delta-BHC 0.05 0.020 u 0.020 u 0.020 u 0.020U 0.020 u 
gamma- OHC (lindane) 0.05 O.O?OU 0020 u 0.020 u 0.020 u 0.020 u 
Heptachlor 0.05 0.020 u 0.020U 0.020 u 0.020 u 0.020U 
Aldrin 0.05 0.020 u 0.020 u 0.020 u 0.020 u 0.020 u 
Heptachlor Epoxlde 0.05 U020U 0.020U 0.020 u 0.020U 0.020 u 
E ndosulla n I 0.10 0.020 u 0.020 u 0.020 u 0.020 u 0.020 u 
Dieldln 0.10 0.020 u 0.020 u 0.020 u 0.020 u 0.020 u 
4,4'- ODE 0.10 0.020 u 0.020 u 0.020 u 0.020 u 0.020 u 
Endrln 0.10 0.040 u 0.040 u 0.040 u 0.040 u 0.040 u 
Endosullan II 0.10 0.040 u 0.040 u 0.040 u 0.040 u 0.040 u 
4,4'- DOD 0.10 0.040 u 0.040 u 0.040 u 0.040 u 0040 u 
Endrin Aldehyde 0.10 0.040 u 0.040 u 0.040 u 0.040 u 0.040 u 
Endosullan Sula te 0.10 0.040 u 0.040 u 0.040 u 0.040 u 0.040 u 
4,4'- DOT 0.10 0.040 u 0.040 u 0.040 u 0.040 u 0.040 u 
Methoxychlor 0.50 0.080 u 0.080 u 0.080 u oo8oU 0.080 u 
Endrin Ketone 0.10 0.040 u 0.040 u 0.040 u 0.040 u 0.040 u 
Chlordane 0.5 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 
Toxaphene 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
hoclor-1016 0.8 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
JVoc1or-1221 2.0 2.0U zou 2.0U 2.0U 2.0U 
hoclor -1232 2.0 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
JVoclor -1242 o.B 1.0 u 1.0U 1.0 u 1.0U 1.0 u 
hoclor-1248 0.5 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Noclor- 1254 1.0 0.60U 0.50U 0.50 lJ 0.50U osoU 
hoclor- 1260 1.0 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 
Chlocooenzilate 060 0.60 lJ 0.60 lJ 0.50 lJ 0.60 lJ 0.60 u 
Oiallate 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
lsoci'ln 0.02 0.020U 0.020U OO?OU 0.020 u O.O?OU 
Kepooe 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI OAGANoPHOSPl-foRUSPESl-ICIOE AQUECiU S ANAL )'SIS -(lJ-g/ij __________ -----------Validation Table--------------

SAMPLE LOCATION: 
lAB NUMBER: 

DATE SAMPLED: 
DATE ANALYZED: 

ANALYTE POL 

GPTH02-1 
M8548008 
08/13/94 
08/29/94 

GPTH02-1D GPTH02-2 
M8548004 M8548005 
OB/13/94 011/13/94 
08/29/94 00/29/94 

Tri8iily-lp_h_o-sp-h-oro-th-io-al6 __________ 1.o ----- 1.0 u ------------------
1.0 u 1.0 u 

Thionazin 1 .0 
Phorate 1.0 
Sullotepp 1 .0 
Dimethoate 5.0 
Disulloton 1 .0 

Methyl Parathion 1.0 
Ethyl Parathion 1 .0 
Fa~u.._r _____________ 1.0 

PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

lAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
ANALYTE 
2,4-D 
2,4,5- T 
2,4,5-TP 
Dinoseb 

POL::__ __ _ ·------ -------2.5 
0.5 
0.5 
2.5 

fiiioJ[cr:Ncsc GulF PonT. Mlss1ssiF'fii 

ANALYTE 
2,3,7,8- T"'c"'D"'D ___ _ 

2,3,7,8-TCDF 
1,2,3,7 ,8-PeCDD 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1 ,2.3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1 ,2,3, 7 ,8,9- HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6,7 ,8-HpCDD 
1 ,2,3,4,6,7,8 -HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDD 

SAMPLE LOCATION: 
lAB NUMBER: 

DATE SAMPLED: 
DATE ANALYZED: 

OCD'-F-----·-·----- __ -·-----

1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
2.0 u 2.0 u 2.0 u 
1.0 u 1.0U 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u -------------

HERBici5Ei\auEc>us-ANAi.vsEs (ug/I)-
GPTH02-1 GPTH02-10 GPTH02-2 
R8548008 R8548004 R85411005 
08/13/94 08/13/94 011/13/94 
09/07/94 09/07/94 09/07/94 

2.5 u 2.5 u 2.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5U 3.2 R 
0.5 u 0.5 u 0.5 u 

GPTH02-1 GPTH02-10 GPTH02-2 
9408181-08R 9408181-04DR 9408181-05R 

08/13/94 08/13/94 08/13/94 
10/25/94 10/25/94 10/25/94 

-----------
1.31 UJL 

0.73 UJ[ ____ - --
1.38 UJL 

0.96 UJL 0.12 UJL 0.15 UJL 
1.03 UJL 1.37 UJL 0.99 UJL 
0.91 UJL 0.34 UJL 0.66 UJL 
0.83 UJL 0.67 UJL 0.60 UJL 
1.66 UJL 0.19 UJL 0.84 UJL 
1.92 UJL 0.25 UJL 0.96 UJL 
2.33 UJL 0.30 UJL 1.20 UJL 
1.86 UJL 0.66 UJL 0.66 UJL 
1.66 UJL 0.55 UJL 0.53 UJL 
2.13 UJL 0.86 UJL 0.86 UJL 
1.97 UJL 0.89 UJL 0.59 UJL 
1.55 UJL 0.25 UJL 11.6 JL 
1.82 UJL 0.112 UJL 0.69 UJL 
1.77 UJL 0.19 UJL 0.66 UJL. 
44.7 JL 5.1 UJL 182 JL 

15.9 UJL 1.27 UJL 4.1JUJL ·---------·-- -----

GPTH02-3 
M8548006 
08/13/94 
08/29/94 

1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

GPTH02-2DL 
R8548005DL 

08/13/94 
09/09/94 

13 UR 
2.5UR 

3.5 
2.5 UR 

GPTH02-4 
M8548007 
08/13/94 
08/29/94 

1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

GPTH02-3 
08548006 
011/13/94 
09/07/94 

2.5 u 
1.3 

0.5 u 
0.5 u 

Validation Table 
GPTH02-4 
R8548007 
08/13/94 
09/07/94 

2.5 u 
0.5 u 
0.5 u 
0.5 u 

--------------vall<iaiiDilTabiil _____________ . 

GPTH02-3 
9408181-06R 

08/13/94 
10/25/94 

GPTH02-4 
9408181-07R 

00/13/94 
10/25/94 

- -w-uJc---·-o~1fUj[ ____ ----------------·--
0.12 UJL 0.52 UJL 
1.21 UJL 1.09 UJL 
0.43 UJL 0.65 UJL 
0.79 UJL 0.62 UJL 
0.16 UJL 0.15 UJL 
0.20UJL 0.16UJL 
0.24 UJL 0.21 UJL 
0.76 UJL 0.08 UJL 
0.60 UJL 0.08 UJL 
0.84 UJL 0.16 UJL 
0.88UJL 0.19UJL 

8.1JL 0.94UJL 
0.65 UJL 0.53 UJL 
0.75 UJL 0.56 UJL 

92JL 
0.91 UJL 

36.7 JL 
4.04 UJL 



PROJECT: NCBC GULFPORT, MISSISSIPPI INORGANIC AQUEOUS ANAL YSE:S (ug/1) Validation Table 
SAMPLE LOCATION: GPTH02-1 GPTH02-10 GPTH02-2 GPTH02-3 GPTH02-4 

LAB NUMBER: R8548008 R!l548004 A854!1005 R854!1000 R8548007 
DATE SAMPLED: o8'13'94 o8'13'94 o8'13'94 of\113194 08/13'94 

ANALYTE CROL 
Antimony 60 1U7U 10.7 u 10.7 u 10.7 u 15.0J 
hsenic 10 24.3 23.6 10.7 188 28.0 J 
Barium 200 218 222 113 J 1o6 J 473 
BO'ylllum 5 1.7 J 2.1 J 1.3 J 3.1 J 2.8 J 
Cadmium 5 1.3 J 1.0 u 1.0 u 1.0 u 32 J 
Ch-omium 10 58.0 65.0 7.4 J 45.!1 189 
CoDa II 50 15.9 J 15.9J 3.1 u 11 1 J 266J 
Copp8 25 25.2 23.8 J 4.0 J 22.9 J 59.4 
Lead 3 23.2 24.7 5.7 1 D. 7 67.9 
M8cu-y 0.2 0.12 J 0.1. u 0.1 u 0.1 u 0.1 u 
Nickel 40 38.7 J 45.6 59 u 23.5 J 78.4 
Selenium 5 2.4 J 1.8 J 0.68 J 60J 20.8J 
Sillref 10 2.1 u 2.1 u 2.1 u 2.1 u 2.1 u 
Thallium 10 0.60 u 0.60 u 0.60 u 060 u 0.60 u 
Vanadium 50 63.7 65.2 37.4 J 80.1 240 
Zinc 20 67.7 J 66.2 22.3 J ?J 2 J 58.7 J 
Tin 200 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 
C~nide 10 <10 <10 <10 <10 <10 
Sulfide (m9!1) 100 <2 <2 <2 <2 14.0 



Validated Quality Assurance and Quality Control Results 



PROJECT: NCBC GULFPORT, MISSISSIPPI VOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE NUMBER: BS-01-DI2 BS-Ol-PI2 BS-01-RI2 BS-01-TB2 BS-02-TB2 

LAB NUMBER: R8520001 R852~J02 RB540002 no52ooo1 R8548006 
DATE SAMPLED: o!ll11/94 o!ll1>/94 (J!V13'94 o&11/94 ollt13'94 

DATA ANAL VZED: 08/lB/94 08/16/94 0!1/23/94 00/18/94 08/23/94 
DLUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

ANALYTE CROL 
Chi!:X'o methane 10 10 u 10U lOU 10U 10U 
Bromomeltnne 10 10 u 10 u 10 u 10 u 10 u 
VInyl Chi!:X'Ide 10 10 u lOU l()lJ 10U HJU 
Chlcroettnno 10 10 u 10 u 10 u 10 u 10 u 
Methylene Chloride 6 6U 5U 5U 6U 5U 
Acetone 10 46 u 10 u 10 u 10 u 10 u 
Carbon Disulfide 6 14 6U 5U 6U 5U 
Trichlcrolluoromelta no 5 5U 5U 5U 5U 5U 
1,1-Dichloroothene 5 5U 5U 5U 5U 5U 
1,1- Dichlcroettnne 5 5U 5U 5U 5U 5U 
1, 2 - Die hlor oothene (Iota I) 5 5U 5U 5U 5U 5U 
Chlcrolorm 5 5U 5U 5U 5U 5U 
1,2- Dichloroettane 5 5U 5U 5U 5U 5U 
lsobuanol 200 200 UR 200 UR 200 UR 200 UR 200 UR 
2-Bubnone 10 10 u 10 u 10 u 10 u 10 u 
1, 1,1-Trlchloroelhane 5 5U 5U 5U 5U 5U 
Carbon Tetachloride 5 5U 5U 5U 5U 5U 
Vinyl acetate 10 10 u 10 u lOU 10 u 10 u 
Bromodichlcromelhane 5 5U 5U 5U 5U 5U 
1,2-Dichloropropane 5 5U 5U 5U 5U 5U 
cis-1,3-DichiOiopopene 5 5U 5U 5U 5U 5U 
TrlchiCX"oethene 6 6U 6U 5U 5U 5U 
Dibromochloromettnne 5 5U 5U 5U 5U 5U 
1,1,2- Trichloroethane 6 6U 6U GU 6U 5U 
Benzene 5 5U 5U 5U 5U 5U 
trans-t,3- Dlchla-oJYopene 6 6U 6U 5U 6U 5U 
2-Chloroelhylvinylelher 10 10 u 10 u 10 u 10 u 10 u 
Bromoform 6 6U 6U 5U 5U 5U 
2-He>anone 10 10 u 10 u 10 u 10 u 10 u 
4- Methyl- 2-Penlllnone 10 10 u 10 u 10U 10 u 10U 
Tetachloroolhene 5 5U 5U 5U 5U 5U 
1,1,2,2- Tetrachloroethane 6 5U 5U 5U 5U 5U 
Toluene 5 5U 5U 5U 5U 5U 
Chlorobenzene 6 6U 6U 5U 6U !iU 
Ethyl benzene 5 5U 5U 5U 5U 5U 
Styrene 5 5U 5U 5U 5U 5U 
Xylene (lobi) 5 5U 5U 5U 5U 5U 
1,3- Dichlorobenzene 5 5U 5U 5U 5U 5U 
1,4- Dichlorobenzene 5 5U 5U 5U 5U 5U 
1, 2- Dichlorobenzene 5 5U 5U 5U 5U 5U 
Dichlcrodifluoromelhane 10 10 u 10 u 10 u 10 u 10 u 
Acrolein 100 100 u 100 u 100 u 100 u 100 u 
lodomettnne 10 10 u 10 u 10U 10 u 10 u 
Acr ylonit ile 100 100 u 100 u 100 u 100 u 100 u 
Dibromomettnne 5 5U 5U 5U 5U 5U 
Ethyl meltncrylale 5 5U 5U 5U 5U 5U 
1,2,3-Trichlcropropene 5 5U 5U 5U 5U 5U 
tans -1,4- Dichlcro- 2- bulcne 5 5U 5U 5U 5U 5U 



PROJECT: NCBC GULFPORT, MISSISSIPPI VOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE NUMBER: BS-o1-DI2 BS-01-PI2 BS-01-RI2 OS-01-TB2 BS-02-TB2 

LAB NUMBER: R8520001 R8520002 R8548002 R8520001 R8548006 
DATE SAMPLED: o8'11/94 o8'11/94 o8'13'94 DB/11/94 o8'13'94 

DATAANALVZED: 08/18/94 08118/94 08/23/94 06/18/94 08/23/94 
DLUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

GAOL 
Acelonllrlle 100 100 u 100U 100 u 100 u 100U 
3-Chloropropene 5 5U 5U 5U 5U 5U 
Pl'oplonllrlle 100 1(XJ u 100 u 1[J()U 100 u 100U 
Meltoaylonitlle 5 5U 5U 5U 5U 5U 
1,4 -DioJalne 200 200UR 200UR 200UR 200UR 200UR 
Methyl melt& ayla Ia 10 10 u 10 u 10 u 10 u 10 u 
1,2-DI!Iomoelhane 5 5U 5U 5U 5U 5U 
1,1,1,2-Tetachloroeltone 5 5U 5U 5U 5U 5U 
1,2- Dibfomo-3 -chloropropane 10 10 u 10 u 10 u 10 u 10 u 
Penbchloroelhane 10 10 u 10 u 10U 10 u 10 u 
Chlcroprene 200 200 UR 200 UR 200 un 200 UR 200 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOUITILE AQUEOUS ANALYSES (ug/1) Validation Table 

SAMPLE LOCATION: BS-01-012 BS-01-PI2 BS-01-PI2AE BS-o1-AI2 

LAB NUMBER: RB520001 RB520002 RB520002 RB548002 

DATE SAMPLED: 0[1111/94 oll,t11/94 oll/11/94 oll,t13'94 

DATE ANAL YlED: 08/26/94 08/26/94 09/14/94 09/02/94 
DLUTION FACTOR: 1.0 1.0 1.0 1.0 

ANALYTE CRQL 
N Nllrosodlmethylamlne 10 10 u 10U 10 UR 10U 

Phenol 10 10 u 10 UR 10 UR 10 u 
Aniline 10 10U 10 u 10 UR 10U 

bis (2-Chloroelhyl) ElhO' 10 10 u 10 u 10 UR 10 u 
2- Chlorophenol 10 10 u 10UR 10UR 10 u 
1,3- Dichlorobenzene 10 10 u 10 u 10 UR 10 u 
1,4- Dichlorobenzene 10 10 u 10 u 10UR 10 u 
Benzyl alcohol 10 10 u 10 UR 10 UR 10 u 
1,2- Dichlorobenzene 10 10 u 10 u 10 UR 10U 

2- Methylphenol 10 10 u 10 UR 10 UR 10 u 
bis(2 -Chlorolsopropyl)elhe.- 10 10 u 10 u 10 UR 10 u 
4- M11hylphenol 10 10 u 10 UR 10 UR 10 u 
N- Nitoso-Di-n-Propylamine 10 10 u 10 UR 10 UR 10 u 
He.achloroelhane 10 10 u 10 u 10 UR 10 u 
Nitobenzene 10 10 u 10 u 10 UR 10 u 
lsophorone 10 10 u 10 u 10 un 10U 

2- Nitophenol 10 10 u 10 UR 10 UR 10 u 
2,4 -Dimelhylphenol 10 10 u 10 UR 10 UR 10 u 
Benzoic acid 50 50 u 50 UR 50 UR 50 u 
bis (2-Chloroelhoxy) Methane 10 10 u 10 u 10 UR 10 u 
2,4- Dlchlorophenol 10 10 u 10 UR 10 UR IOU 

1,2,4- Trlchlorobenzene 10 10U 10 u lOUR 10 u 
Naphthalene 10 10 u 10 u 10 UR 10 u 
4- Chloroanlllne 10 10 u 10 u 10UR 10 u 
Hellllchlorobubdiene 10 10 u IOU 10 UR 10 u 
4- Chloro -3-Melhy117Jenol 10 IOU 10UR 10 UR 10U 

2- MEfhylnaphthalene 10 IOU 10 u 10 UR 10 u 
HexachlorocyclopeniBdlene 10 10 u 10U 10 UA 10U 

2,4,6- Trlchlaophenol 10 10 u 10 UR 10 UR 10 u 
2,4,5- Trlchlorophenol 60 60U 60UR 50 UR 60U 

2 -Chloromphthalene 10 10 u 10 u 10 UR 10 u 
2- Nllroanlllne 60 60U 60U 50 UA 60U 

Dimelhylphlha B. te 10 10U 10 u 10 UR 10 u 
Acenaphthylene 10 10 u 10 u 10 UR 10U 

2, 6- Dinitotoluene 10 10 u 10 u 10 un 10 u 
3- Nitoaniline 50 50 UJ 50 UJ 50 UR 50 u 
Acemphthene 10 10 u 10 u 10 UR 10 u 
2,4- Dinitophenol 50 50 u 50 UR 5o un 50 u 
4-Nitophenol 50 50 u 50 UR so un 50 u 
Dibenzofuan 10 10 u 10 u 10 un 10 u 
2,4 -Dinitotoluene 10 10 u 10 u 10 un 10 u 
Dielhylptihalate 10 10 u 10 u 10 UR 10 u 
4- Chlorophenyl-phenylethO' 10 10 u 10 u 10 un IOU 
Fluaene 10 10 u 10 u 10 UR 10 u 
4- Nitoaniline 50 50 u 50 u 50 UR 50 u 
4, 6- Dinito- 2- Melhylphenol 50 50 u 50 UA 50 Ull 50 u 
N- Nitosodiphcnynmine 10 10 u 10 UR 10 UR 10 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 

SAMPLE LOCATION: BS-Ot -012 BS-Qt -PI2 BS-Ot -PI2RE BS-o1-RI2 

LAB NUMBER: RB520001 RB520002 Fl8520002 RB548002 

DATE SAMPLED: oS'11/94 oS'11/94 oll/11/94 (J{ll13'94 

DATE ANALVZED: 08/26/94 08/26/94 09/14/94 09/02/94 

DLUTION FACTOR: 1.0 1.0 1.0 1.0 

ANALYTE CRQL 
1,2-Diphenylhyd"azlne 10 10 u 10U 10 UR 10 tJ 

4- Bromophenyl- phenyleth..- 10 10 u 10 u 10 UR 10 u 
Hexachlorobenzene 10 10 u 10 u 10UR 10 u 

Penh chlorophenol 50 50 u 50 UR 5o un 50 u 
PhenanttTene 10 10U 10U 10UR 10 u 

Anthracene 10 to u 10 u 10 un 10 u 
01-n-Butylphthelate 10 IOU 10U 10 UR 10 u 
Flucranthene 10 10 u 10 u 10 UR 10 u 
Benzidine 50 50 UR 50 UR 50 UR 50 u 
Pyrone 10 10 u 10 u 10 un 10 u 
Butylbenzylphthalate 10 10 u 10 u 10 UR 10 u 
3, 3'- Dichlcrobenzldine 20 20 u 20 u 20 UR 20 u 
Bonzo (a) Anthracene 10 10 u 10 u 10 UR 10 u 
Chrysene 10 10 u 10 u 10 UR 10 u 
bls (2- Elhylhexyl) Phthalate 10 10 u 10 u tOUR 10 u 
Di-n-Octyl Phthalate 10 10 u 10 u to un 10 u 
Bonzo (b) Fluoranthene 10 10 u 10 u 10 un 10 u 
Bonzo (k) Fluoranlhene 10 tOU 10 u 10 UR 10 u 
Bonzo (a) Pyrone 10 10 u 10 u to un 10 u 
lndmo (1,2,3-cd) Pyrone 10 tOU 10 u 10 un 10 u 

Dibenz (a, h) Anlhracene 10 10 u 10 u to un 10 u 
Benzo (g,h,l) Perylene 10 tau 10 u tOUR 10 u 

2-Picoline 50 50 u 50 u 5o un 50 u 
Methyl methenesullonate 10 10 u 10 u tOUR 10 u 

Ethyl Methansullomte 10 10 u 10 u 10 UR 10 u 
Acetophenone 10 IOU 10 u tOUR 10 u 

N-Nitosopip..-idine 10 10 u 10 u 10 UR 10 u 
Phenyl- tert- bulla mine 60 60U 50 UR 50UR 50U 

2,6- Dichlorophenol 10 10 u 10 u 10 UR 10 u 
N -NIIrosoldl- n- butylamine 10 IOU tOUR tOUR 10 u 

1,2,4,5- Tetachlorobenzene 50 50 u 50 u 50 UR 50 u 
Penla chlorobenzene 60 60U 60U 50UR 60U 

1-Naphlhylamine 50 50 u 50 u 5o un 50 UR 

2- Naphthylamlne 60 60U 50U 50 UR 60UR 

2,3,4,6- Tetachlorophenol 10 10 u 10 UR 10 UR 10 u 
Phenacetin 10 10 u 10 u 10 UR 10 u 
4 -Amw10biphenyl 50 50 UJ 50 UJ 5o un 50 UR 

Pronamide 10 10 u 10 u 10 UR 10 u 
p- (Dimethylamino)azobenzene 10 10 u 10 u 10 UR 10 u 
7, 12 Dimelhylbenz(a)anthracene 10 10 u 10 u 10 UR 10 u 
3- Methylcholanttrene 10 10 u 10 u 10 UR 10 u 
Pyridine 50 50 u 5o un 5o un 50 u 
N- Nitosomethylelhylamine 10 10 u 10 UR to un 10 u 
N- Nitosodiethyomine 10 10 u 10 UR 10 UR 10 u 
N- Nitosopyrolidine 10 10 u 10 u to un 10 u 
N- Nitosomcrpholine 10 10 u 10 u to un 10 u 
o-Toluidine 10 10 u 10 u to un 10 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE LOC!\TION: BS-01-DI2 BS-01-PI2 OS -01 -PI2RE OS -01 -RI2 

LAB NL!-.4BER: A6520001 A6520002 A6520002 A6546002 
DATE SAMPLED: o8'11/94 o8'11/94 o!l/11/94 o8'13'94 

DATE ANAL YlED: 06/26/94 06/26/94 O!l/14/94 09/02/94 
DLUTION FACTOR: 1.0 1.0 1.0 1.0 

ANALYTE GAOL 
Hexachloroj:Topene 50 50U 50U 50UR 50 UR 
p- Phenylenediamine 50 500 UJ 500 UR 500 UR 500 u 
Sail" ole 50 50U 50U 50UR 50U 
lsosalrole 50 50 u 50 u 50 UR 50 u 
1,4-Napthoqulnone 50 1000U 1000U 1000UR 1000U 
1, 3- Dinitobenzene 10 10 u 10 u 10 un 10 u 
s- Nrtro -o -loluldlne 10 10 u lOU lOUR 10 u 
1,3,5-Trlnilrobenzene 10 10 u 10 u 10 UR 10 u 
4-Nitoquinoine-1-aclde 10 500 UR 500 UR 500 un 500 UR 
Metha pyrilene 50 50 u 50 u 50 UR 50 u 
hamile 50 50 u 50 u 50 UR 50 UJ 
3, 3'- Dimelhylbenzidi'le 10 10 UJ 10 UJ 10 UR 10 A 
HelOchlorophene 50 5oo un 500 UR 500 UR 500 UR 
2-Acaylnminolluorene 10 10 u 10 u 10 UR 10 u 
Pennchloronitobenzene 50 50 u 50 u 50 UR 50 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
ANALYTE 

BS-01-DI2 
R8520001 
08/10/94 
09/06/94 

Naphthalene 2.0 U 
Acenaphthylene 2.0 U 
Acenaphthene 2.0 U 
Fluorene 1.0 U 
Phenanthrene 1.0 U 
Anthracene 0.25 U 
Fluorenthene 0.20 U 
Pyrone 2.0 U 
Benzo(a)anthracene 0.20 U 
Chrysene 2.0 U 
Benzo(b)lluoranthene 0.10 U 
Benzo(k)lluoranthene 0.10 U 
Benzo(a)pyrene 0.10 U 
Dibenzo(a,h)anthracene 0.20 U 
lndeno(1,2,3-cd)pyrene 0.20 U 

POLYNDcu:iiilAROMATIC HYbnocii-RBONS-AQUEOUS ANALYSES(ug}l-) ---Validation Table 
BS-01-Dt2RE BS-01-PI2 BS-01-Pl2RE BS-01-RI2 BS-01-RI2RE 

R8520001RE R8520002 ll8520002RE R8548002 ll8548002RE 
08/10/94 08/10/94 0!1/10/94 08/13/94 08/10/94 
09/06/94 09/06/94 09/06/94 09/07/94 09/06/94 

---------- ---------- --------------
2.0Uil 2.0 u :>.0 Ull 2.0 UJ 2.0 UR 
2.0 UR 2.0 u 2.0 un 2.0 UJ 2.0UR 
2.0 UR 2.0 u 2.0 UR 2.0 UJ 2.0 UR 
1.0 UR 1.0 u 1.0 UR 1.0UJ 1.0 UA 
1.0UR 1.0 u 1.0 un 1.0UJ 1.0 UR 

0.20 un 0.25 u 0.20 UA 0.20 UJ 0.20 UR 
0.20 UR 0.20 u 0.20 UR 0.20 UJ 0.20 UR 
2.0UA 2.0 u 2.0 UR 2.0 UJ 2.0 UR 

0.20 UR 0.20 u 0.20 UR 0.20 UJ 0.20 UH 
2.0UA 2.0 u 2.0 UR 2.0 UJ 2.0 UA 

0.10 UR 0.10U 0.10 UR 0.10 UJ 0.10 UR 
0.10UR 0.10 u 0.10UR 0.10 UJ 0.10 UA 
0.10 UR 0.10 u 0.10 UR 0.10 UJ 0.10 UR 
0.20 UR 0.20 u 0.20 UR 0.20 UJ 0.20 UA 
0.20 UR 0.20 u 0.20 UR 0.20 UJ 0.20 UR 

Benzo(g,h,i..,)p'-'e'-'ry'-'l:.::eo:ne-"---------------'0'-'.=-20"--"U-___ _ 0.20 UR 0.20 u 0.20 UR 0.20 UJ 0.20 UR ------------ ------------------ -~---------------------



PAOJE CT: NCBC G u·-cLc-ofo-oP~O~A00T=-,7M071=-ss=-I"'S-=s~IP:-:Po:-I----------;P:-:E=-oSTiCIDEJPCB_A_QUEO us A-NAL YSES-(ug/1}--
SAMPLE LOCATION: BS-01-DI2 BS-01-PI2 OS-01-1112 

LAB NUMBER: 118520001 R8520002 118548002 
DATE SAMPLED: 08/11/94 08/11/94 08/13/94 

DATE ANALYZED: 09/01/94 09/01/94 09/11/94 
DILUTION: 1.0 1.0 1.0 

ANALYTE POL 
illplia=--ai-l.""c;o--------------;;o-.:;o~5'------:o.o2o u 
bcta-BHC 0.05 0.040U 
della-BHC 0.05 0.020 U 
gamma-BHC (lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxlde 
Endosulfan I 
Dieldrin 
4,4'- DOE 
Endrin 
Endosulfan II 
4,4'- ODD 
Endrin Aldehyde 
Endosullan Sullate 
4,4'- DDT 
Methoxychlor 
Endrin Ketone 
Chlordane 

0_05 0.020 u 
0.05 0.020 u 
0_05 0.020U 
0_05 0.020 u 
0.10 0.020 u 
0.10 0.020U 
0.10 0.020 u 
0.10 0.040U 
0.10 0.040 u 
0.10 0.040 u 
0.10 0.040U 
0.10 0.040 u 
0.10 0.040U 
0.50 0.080 u 
0.10 0.040 u 
0.5 0.20 u. 

Toxaphene 1.0 1.0 U 
Aroclor-1016 0 8 1.0 U 
Aroclor-1221 2.0 2.0 U 
Aroclor-1232 2.0 2.0 U 
Aroclor-1242 0.8 1.0 U 
Aroclor-1248 0.5 1.0 U 
Aroclor- 1254 1.0 0.50 U 
Aroclor-1260 1.0 0.50 U 
Chlorobenzilate 0.50 0.50 U 
Diallate 1 .0 1 .0 U 
lsodrin 0.02 0.020 U 

~rone ---------------------------~1~.o~----------~1~.o~u __ ___ 

0.020 u 
0.040 u 
0.020 u 
0.020 u 
0.020 u 
0.020U 
0.020U 
0.020U 
0.020 u 
0.020 u 
0.040 u 
0.040 u 
0.040 u 
0.040 u 
0.040 u 
0.040 u 
0.080 u 
0.040 u 
0.20 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
1.0 u 

0.50 u 
0.50 u 
0.50 u 
1.0U 

0.020 u 
1.0 u 

0.020 u 
0.040 u 
0.020U 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.020 lJ 
0.020U 
0.020U 
0.040 lJ 
0.040 u 
0.040U 
0.040 u 
0.040 u 
0.040 u 
0.080 u 
0.040 u 
0.20 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
1.0 u 

0.50 u 
0.50 u 
0.50 u 
1.0 u 

0.020 u 
1.0 u 

Validation Table 



PROJECT: NCHC GULFPORT, MISSISSIPPI ORG-.1\t-iorHosP"~lotiDsPESTICIDE-AQUEOUS ANALYSIS (Ug/1)----~-----·-vaiidalion Tabie 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
ANALYTE POL 
T rieth ylphosphorolhioate 
Thlonazin 
Phorate 
Sullotepp 
Dimethoate 
Disulloton 
Methyl Parathion 
Ethyl Parathion 
Fam hur 

1.0 
1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 

PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
ANALYTE POL 

BS-01-DI2 BS-01-PI2 BS-01-PI2RE 
R8520001 R8520002 A8520002RE 
08/10/94 08/10/94 08/10/94 
08/29/94 08/29/94 08/29/94 

-------- ----~-------------

1.0 u 1.0 UJ 1.0 un 
1.0 u 1.0 UJ 10 UR 
1.0 u 1.0 UJ 1.0 un 
1.0 u 1.0 UJ 1.oun 
2.0 u 2.0 UJ 2.0 UR 
1.0 u 1.0 UJ 1 o un 
1.0 u 1.0 UJ 1.0 un 
1.0 u 1.0 UJ 1.0 un 
1.0 u 1.0 UJ 1.0 un ------------- -- ----------

HERBICIDE Aau"EoDs-i\N"i\LvsEs(ugiiJ-- --
BS-o1-DI2 BS-01-PI2 BS-01-1112 

R8520001 118520002 R8548005DL 
08/10/94 00/10/94 08/13/94 
09/05/94 09/05/94 09/07/94 

2,4-D 
2,4,5- T 
2,4,5- TP 
Dinoseb 

2.5 2.5 u 2.5 u 2.5 u 
05U 
0.5 u 
0.5 u 

o.5 o~u o~u 

o~ o~u o~u 

---~--~~~~~~~~-=2c.:..:.5:__ _____ ____:0:..:.5 u _______ ____Q5~---- -

PROJECT: NCBC GULFPORT, MISSISSIPPI 

ANALYTE 
2:3,7,8 TCOD 
2,3,7,8-TCDF 
1,2,3,7 ,8-PeCDD 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4 ,7 ,8- HxCDD 
1,2,3,6,7,8- HxCDD 
1 ,2 ,3, 7 ,8,9- HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6.7,8-HpCDD 
1.2.3,4,6,7,8-HpCDF 
1,2,3.4,7,8,9-HpCDF 
OCDD 

SAMPLE LOCATION: 
LAB NUMBER: 

DATE SAMPLED: 
DATE ANALYZED: 

DIOXIN/FURANS AQUEOUS ANALYSES (pg/1) 
BS-01-RI2 

9409191-02R 
08/13/94 
10/25/94 

3.38 UJL 
1.87 UJL 
1.95 UJL 
1.18 UJL 
1.12 UJL 
2.41 UJL 
2.67 UJL 
3.22 UJL 
1.88 UJL 
1.55 UJL 
2.51 UJL 
2.63 UJL 
1.96 UJL 
1.84 UJL 
1.92 UJL 
9.15 UJL 

OCDF 
~~---

---~~---~-~::.:9 45_UJ_L _______________ _ 

BS-01-RI2 
R6548005DL 

08/13/94 
08/29/94 

1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

Validation Table 

Validation Table 

----- ------------· - ---- ·····-· - ····- ----------------~~~----



PROJECT: NCBC GULFPORT, MISSISSIPPI INORGANIC AOUE OUS ANALYSES (ug/1) Validatioo Table 
SAMPLE LOCATION: BS-01-DI2 BS-01-PI2 BS-01-RI2 

LAB NUMBER: R8520001 RB520002 R8548002 . DATE SAMPLED: 0WH~94 0WH~94 UU'13'94 
ANALYTE CROL 
AriUmony 60 10 7 u 1U 7U 10 7U 
hsenic 10 0.60 u 0.60 u 060 u 
Barium 200 1.6U 9.1 u :lllJ 

Bsyllium 5 0.30 u 0.30 u 0.30 u 
Callmlum 6 1.0U 1.0U UllJ 

Calcilm 50.9 J 2040 J 
Ctromlum 10 2.6 u 2.6U 2.6U 
Cobalt 50 3.1 u 3.1 u 3.1 u 
Copper 25 n9ou 2.2 J 1.6J 
Iron 19.3 J 75.7 J 
Lmd 3 0.60 u 0.60 u 0.60 u 
Magnesium 31.4 u 106 J 
Manganese 10.1 J 37.5 
Msc11y 0.2 0.10 u 0.10 u 0.10 u 
Nickel 40 5.9 u 5.9 u 5.9 u 
Selenium 5 0.60 UJ 0.60 UJ 0.60 u 
Silver 10 2.1 u 2.1 u 2.1 u 
Sodium 15.6 J 53600 
Thallium 10 0.60 u 0.60 u 0.60 u 
Vanadium 50 1.5 u 1.5 u 1.5 u 
Zinc 20 1.7 u 3.6 u 2.2 u 
Tin 200 8.0 u 8.0 u 8.0 u 
C)Onide 10 <10 <10 <10 
Sulllc:le (mgll) 100 <2 <2 <2 



Groundwater Sampling Event No. 3 



Validation Groundwater Results 

• 



PROJECT: NCBC GULFPORT, MISSISSIPPI -------------~-----~-VOLATILE AQUEOUS -ANALYSES (tlg/ij ____ Validation Table 
--------~----- "-·-

SAMPLE NUMBER: GPTH03-1 GPTH03-2 GPTH03-3 GPTH03-3D GPTH03-4 
LAB NUMBER: A1EVX103 A1EW103 A1EVP103 A1EVR103 A1EVK103 

DATE SAMPLED: 11/18/94 11/18/94 11/18/94 11/18/94 11/18/94 
DATA ANALYZED: 11/27/94 11/27/94 11/27194 11/27/94 11/27/94 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 
ANALYTE POL 

-~~----· --------
Chloromethane 10 10 u 10 u 10 u 10 u 10 u 
Bromomethane 10 10 u 10 u 10 u 10 u 10 u 
Vinyl Chloride 10 10 u 10U 10 u 10U 10 u 
Chloroethane 10 10 u 10 u to u 10 u 10 u 
Methylene Chloride 5 5U 5U 5U 5U 5U 
Acetone 10 10 u 12 u 10 u 15 u 10 u 
Carbon Disulfide 5 5U 5U 5U 5U 5U 
1,1 - Dichloroethene 5 5U 5U 5U 5U 5U 
1,1 - Dichloroethane 5 5U 5U 5U 5U 5U 
trans- 1 ,2-Dichloroethene 5 5U 5U 5U 5U 5U 
Chloroform 5 5U 5U 5U 5U 5U 
1,2-Dichloroethane 5 5U 5U 5U 5U 5U 
2-Butanone 10 10 u 10 u IOU 10 u 10 u 
1, 1 ,1 -Trichloroethane 5 5U 5U 5U 5U 5U 
Carbon Tetrachloride 5 5U 5U 5U 5U 5U 
Bromodichloromethane 5 5U 5U 5U 5U 5U 
1 ,2-Dichloropropane 5 5U 5U 5U 5U 5U 
cis -1 ,3- Dichloropropene 5 5U 5U 5U 5U 5U 
Trichloroethane 5 5U 5U 5U 5U 5U 
Dibromochloromethane 5 5U 5U 5U 5U 5U 
1 ,1 ,2-Trichloroethane 5 5U 5U 5U 5U 5U 
Benzene 5 5U 5U 5U 5U 5U 
trans- 1 ,3-Dichloropropene 5 5U 5U 5U 5U 5U 
Bromoform 5 5U 5U 5U 5U 5U 
4-Methyl-2-Pentanone 10 10 u 10 u 10 u 10 u 10 u 
2-Hexanone 10 10 u 10 u 10 u 10U 10 u 
Tetrachloroethane 5 5U 5U 5U 5U 5U 
1 ,1 ,2 ,2-T etrachloroelhane 5 5U 5U 5U 5U 5U 
Toluene 5 5U 5U 5U 5U 5U 
Chlorobenzene 5 5U 5U 5U 5U 5U 
Elhylbenzene 5 5U 5U 5U 5U 5U 
Styrene 5 5U 5U 5U 5U 5U 
Xylene (total) 5 5U 5U 5U 5U 5U 
cis -1,2,- Dichloroethene 5 5U 5U 5U 5U 5U 
2- Chloroethy lvi'lylether 10 10 UJ 10 UJ 10 UJ 10UJ 10 UJ 
T richloroHuoromethane 5 5U 5U 5U 5U 5U 
Acrolein 100 100 u 100 u 100U 100 u 100 u 
lodomethane 10 10 u 10 u 10 u 10 u 10 u 
Acetonitrile 100 100 u 100 u 100 u 100 u 100 u 
Chlorobutadiene 200 200 u 200 u 200 u 200 u 200U 

---~-------------~---------~----



PROJECT: NCBC GULFPORT, MISSISSIPPI ------- ------~ ~- VOLATILE AOfJEOUS ANALYSES (ug/1) ----- ---------------------- Validation Table -------------------

SAMPLE NUMBER: GPTH03-1 GPTH03-2 GPTH03-3 GPTH03-3D GPTH03-4 
LAB NUMBER· A1EVX103 A1EW103 A1EVP103 A1EVR103 A1EVK103 

DATE SAMPLED: 11/18/94 11/18/94 11/18/94 11/18/94 11/18/94 
DATA ANALYZED: 11/27/94 11/27/94 11/27/94 11/27/94 11/27/94 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 
POL -- --------- ---"---~----~-

Acrylonitrile 100 100 u 100 u 100 u 100 u 100 u 
3- Chloropropene 5 5U 5U 5U 5U 5U 
Vinyl acetate 10 10 u 10 u 10 u 10 u 10 u 
Propionitrile 100 100 u 100 u 100 u 100 u 100 u 
Methacrytonitrile 5 5U 5U 5U 5U 5U 
I so butanol 200 200 UR 200UR 200 UR 200 UR 200UR 
Dibromomethane 5 5U 5U 5U 5U 5U 
1 ,4- Dioxane 200 200 UR 200UR 200 UR 200UR 200UR 
Methyl methacrylate 10 10 u 10 u 10 u 10 u 10 u 
Ethyl methacrylate 5 5U 5U 5U 5U 5U 
1 ,2-Dibromoethane 5 5U 5U 5U 5U 5U 
1 ,1 ,1,2-Tetrachloroethane 5 5U 5U 5U 5U 5U 
1,2,3-Trichloropropene 5 5U 5U 5U 5U 5U 
1,4-Dichloro-2-butene 5 5U 5U 5U 5U 5U 
1 ,2-Dibromo -3 -chloropropane 10 10 u 10 u 10 u 10U 10 u 
1 ,3-Dichlorobenzene 5 5U 5U 5U 5U 5U 
1 ,4-Dichlorobenzene 5 5U 5U 5U 5U 5U 
1 ,2-Dichlorobenzene 5 5U 5U 5U 5U 5U 

·-----------~-----------· ·-----·-- ---------~--- -----



-------·-··---- --------- -------- -----------
PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 

SAMPLE LOCATION: GPTHOJ-1 GPTHOJ-2 GPTHOJ-3 GPTH03-3D GPTHOJ-4 
LAB NUMBER: A1EVX104 A1EW104 A1EVP104 A1EVR104 A1EVK104 

DATE SAMPLED: 11/18/94 11/18/94 11/18/94 11/18/94 11/18/94 
DATE ANALYZED: 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94 

DILUTION FACTOR: LO 1.0 LO 1.0 1.0 
ANALYTE POL ------------------------·- ----- ---- --------------
Phenol 10 10U 10 u 2J 2J 10 u 
bis (2-Chloroethyl) Ether 10 10 u 10 u 10 u 10 u 10 u 
2- Chlorophenol 10 10 u 10 u 1 J 1 J 10U 
1,3- Dichlorobenzene 10 10 u 10 u 10 u 10 u 10 u 
1 ,4- Dichlorobenzene 10 10 u 10 u 10 u 10U 10 u 
1 ,2- Dichlorobenzene 10 10 u 10 u 10 u 10 u 10 u 
2- Methylphenol 10 10 u 10 u 10 u 10U 10 u 
2,2'-oxybis(1-Chloropropane) 10 10 u 10 u 10 u 10 u 10 u 
N-Nitroso-Di-n-Propylamine 10 10U 10 u 10 u 10 u 10 u 
4-Methylphenol 10 10 u 10 u 10 u 10U 10 u 
Hexachloroethane 10 10U 10 u 10 u 10U 10 u 
Nitrobenzene 10 IOU 10 u 10 u 10U 10 u 
lsophorone 10 10 u 10 u 10 u 10 u 10 u 
2-Nitrophenol 10 10 u 10 u 10 u 10 u HlU 
2,4- Dimethylphenol 10 10 u 10 u 10U 10U 10 u 
bis (2-Chloroethoxy) Methane 10 10 u 10 u 10 u 10U 10 u 
2,4- Dichlorophenol 10 10 u 10 u 0.80J 10U 10 u 
1 ,2 .4-T richlorobenzene 10 10 u 10 u 10 u 10 u 10 u 
Naphthalene 10 10 u 10 u 14 27 10 u 
4- Chloroaniline 10 10 u 10 u 10 u 10 u 10 u 
Hexachlorobutadiene 10 10 u 10U 10U 10 u 10U 
4-Chiaro -3-Methylphenol 10 10 u 10 u 10 u 10 u 10U 

2-Melhylnaphthalene 10 10 u 10 u 10 u 10 u 10 u 
Hexachlorocyclopentadiene 10 10 u 10 u 10 u 10U 10 u 
2,4,6-Trichlorophenol 10 10 u 10 u 10U 10 u 10 u 
2,4,5-Trichlorophenol 25 25 u 25 u 25U 25U 25 u 
2-Chloronaphthalene 10 10 u 10 u 10 u 10U 10 u 
2-Nitroaniline 25 25 u 25 u 25 u 25U 25 u 
Acenaphthylene 10 10 u 10 u 10 u 10 u 10 u 
2,6- Dinitrotoluene 10 10 u 10 u 10 u 10 u 10 u 
3- Nitroaniline 25 25 u 25 u 25 u 25 u 25 u 
Acenaphthene 10 10 u 10 u 10U 10 u 10 u 
2,4- Dinitrophenol 25 25 u 25U 25 u 25U 25 u 
Dibenzoluran 10 lOU 10 u 10U 10 u 10 u 
4- Nitrophenol 25 25 u 25 u 25U 25 u 25U 
2,4- Dinitrotoluene 10 10 u 10 u 10 u 10 u 10 u 
Fluorene 10 10 u 10 u 10 u 10U 10 u 
Dimethylphthalate 10 10 u 10 u 10 u 10 u 10 u 
Dielhylphthalate 10 10 u 10 u 10 u 0_90J 0.90J 
4-Chlorophenyl- phenylether 10 10 u 10 u 10 u 10U 10 u 
4- Nitroaniline 25 25 u 25 u 25 u 25 u 25 u 
4,6- Dinitro-2-Melhylphenol 25 25 u 25 u 25 u 25 u 25 u 
N- Nilrosodiphenylamine 10 10U 10 u 10 u 10 u 10 u -------------- ----------------- ------------------



--------- ------------
PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 

SAMPLE LOCATION: GPTH03-I GPTH03-2 GPTH03-3 GPTH03-3D GPTH03-4 
LAB NUMBER: AIEVXI04 AIEWI04 AIEVPI04 AIEVRI04 AIEVKI04 

DATE SAMPLED: 11/18/94 11/18/94 11/18/94 11/18/94 11/18/94 
DATE ANALYZED: 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 
ANALYTE POL ----------------·---------- -------------· 
4-Bromophenyl- phenylether 10 10 u 10 u 10 u 10 u IOU 
Hexachlorobenzene 10 10 u 10 u 10 u 10 u 10 u 
Pentachlorophenol 25 25 u 25 u 25 u 25U 25 u 
Phenanthrene 10 10 u 10 u 10 u IOU 10 u 
Anthracene 10 10 u 10 u 10 u 10 u 10 u 
Di-n- Butylphthalate 10 10 u 10 u 10 u 10 u IOU 
Fluoranthene 10 10U 10 u IOU 10 u IOU 
Pyrena 10 10 u 10 u 10 u IOU 10 u 
Butylbenzylphthalate 10 10 u 10 u 10 u 10 u 10 u 
Benzo (a) Anthracene 10 10 u 10 u 10 u 10 u 10 u 
3 ,3'-Dichlorobenzidine 10 10 u IOU IOU 10 u IOU 
Chrysene 10 10 u 10 u 10 u 10 u 10 u 
bis (2- Ethylhexyl) Phthalate 10 3J 10 u 10 u 10 u IOU 
Di-n-Octyl Phthalate 10 10 u 10 u 10 u 10 u IOU 
Benzo (b) Fluoranthene 10 10 u 10 u 10 u 10 u 10 u 
Benzo (k) Fluoranthene 10 10 u 10 u 10 u 10 u 10 u 
Benzo (a) Pyrena 10 10 u 10 u 10 u 10 u 10 u 
lndeno (1,2,3-cd) Pyrena 10 10 u 10 u 10 u 10 u 10 u 
Dibenz (a,h) Anthracene 10 10 u 10 u 10 u 10 u 10 u 
Benzo (g,h,i) Perylene 10 10 u 10 u 10 u 10 u 10 u 
Carbazole 10 10 u 10 u 10 u 10 u 10 u 
Aniline 10 10 u 10 u 10 u 10 u 10 u 
N-Nitrosodimethylamine 10 10 u 10 u IOU 10U 10 u 
Benzyl alcohol 10 IOU 10 u 10 u 10 u IOU 
3&4- Methylphenol 20 20 u 20 u 20 u 20 u 20 u 
Benzoic acid 50 50 u 50 u 50 u 50U 50 u 
2,3,4,6-Tetrachlorophenol 10 IOU IOU IOU 10 u IOU 
I ,2- Diphenylhydrazine 10 10 u 10 u 10 u 10 u 10 u 
Benzidine 50 50 u 50 u 50 u 50U 50 u 
Pyridine 50 50 u 50 u 50 u 50U 50U 
p- Phenylenediamine 50 50 u 50 u 50U 50U 50U 
2-Picolina 50 50 u 50 u 50U 50 u 50U 
N-Nitrosomethylethylamine 10 IOU 10 u 10 u 10 u 10 u 
Methyl methanesuHonate 10 10 u 10 u 10 u 10 u 10 u 
N-Nitrosodiethylamine 10 10 u 10 u 10 u IOU 10 u 
Ethyl Methansulfonate 10 10 u 10 u 10 u IOU IOU 
Acetophenone 10 10 u 10 u 10 u 10 u IOU 
N-Nitrosopyrrolidine 10 10 u 10 u 10 u IOU IOU 
N-Nitrosomorpholine 10 10 u 10 u 10 u 10 u 10 u 
o-Toluidine 10 10 u 10 u 10 u 10 u 10 u 
N-Nitrosopiperidine 10 10 u 10 u 10 u IOU 10 u 
a,a-Dimethyl-phenethylamine 50 50U 50 u 50 u 50 u 50 u 
2,6- Dichlorophenol 10 IOU 10 u 10 u 10 u 10 u 
Hexachloropropene 50 50U 50 u 50 u 50 u 50 u 
N-Nitrosodi-n- butylamine 10 10 u 10 u IOU IOU 10 u 
Sal role 50 50 u 50U 50U 50 u 50 u 
!_.~.~ c5_::- Tetrachlo~~enzene 50 50 u 50 u 50 u 50 u 50 u 

- -----~-- ---------------------------- --------------- ------· ---------- --------------------- ----- ----- ---------



---·----- ----------------- -----~~-----------~---- ·------------
PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 

SAMPLE LOCATION: GPTH03-1 GPTH03-2 GPTH03-3 GPTH03-3D GPTH03-4 
LAB NUMBER: A1EVX104 A1EW104 A1EVP104 A1EVR104 A1EVK104 

DATE SAMPLED: 11/18/94 11/18/94 11/18/94 11/18/94 11/18/94 
DATE ANALYZED: 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 
ANALYTE POL ----------- ------------ -----------~------------- --~------------

lsosafrole 1 50 50 u 50 u 50 u 50 u 50 u 
lsosafrole 2 50 50U 50 u 50 u 50 u 50 u 
1 ,4 - Napthoquinone 50 50 u 50 u 50 u 50 u 50 u 
1 ,3-Dinitrobenzene 10 10 u 10 u 10 u 10 u 10 u 
Pentachlorobenzene 50 50 u 50 u 50U 50 u 50 u 
1-Naphthylamine 50 50 u 50 u 50U 50 u 50 u 
2-Naphthylamine 50 50 u 50 u 50 u 50 u 50 u 
5-Nitro-o-toluidine 10 10 u 10 u 10 u 10 u 10 u 
Diphenylamine 10 10 u 10 u 10 u lOU 10 u 
1,3,5-Trinlrobenzene 10 10 UR tOUR 10 UR 10 UR 10 UR 
Phenacetin 10 10 u 10 u 10 u 10 u 10 u 
4-Aminobiphenyl 50 50U 50 u 50U 50 u 50 u 
Pentachloronitrobenzene 50 50 u 50 u 50 u 50 u 50 u 
Pronamide 10 10 u 10 u 10 u 10 u 10 u 
4- Nitroquinoline- 1 -oxide 10 IOU 10 u 10 u 10 u 10 u 
Methapyrilene 50 50 u 50 u 50 u 50 u 50 u 
Aramite 1 50 50 UR 50 UR 50 UR 50UR 50 UR 
Aramite2 50 50 UR 50 UR 50 UR 50UR 50 UR 
p- (Dimethylamino)azobenzene 10 10 u 10 u 10 u 10 u 10 u 
3,3'- Dimethylbenzidine 10 10 u 10 u 10 u lOU 10 u 
2-Acetylaminofluorene 10 10 u 10 u 10 u 10 u 10 u 
7, 12-Dimethyl ben z(a)anthracene 10 10 u 10 u 10 u 10 u 10 u 
Hexachloropropene 50 50 UR 50UR 50 UR 50 UR 50 UR 
=!- Ml'!thylcholanthrene 10 10 u 10 u 10 u 10 u 10 u ------------ ----·- ----- ----~---~---- -----------·· ------------------- ------------------



PROJECT: NCBC GULFPORT, MISSISSIPPI POLYNUCLEAR AROMATIC HYDROCARBONS AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE LOCATION: GPTH03-1 GPTH03-2 GPTH03-3 GPTH03-30 GPTH03-4 

LAB NUMBER: A4K210020005 A4K210020004 A4K210020002 A4K210020003 A4 1<21 002000 1 
DATE SAMPLED: 11/1 El!94 11/1 Eli94 11/1 El!94 11/1Eli94 11/1Eli94 

DATE ANAL VZED: 11/28/94 11/28/94 11/28/94 11/28/94 11/28/94 
ANALYTE POL 
NaphttBiene 2.0 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Acenaphthylene 2.0 2.0 u 2.0 u 2.0U 2.0U 2.0U 
Aceraphthene 2.0 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Fluaene 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
PhenanliTene 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Anthracene 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Fluaanthene 0.50 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 
Pyrene 0.50 0.50U 0.50 u 0.50U 0.50U 0.50U 
Benzo(a)antiTacene 0.13 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 
CITysene 0.20 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 
Benzo(b)lluaanthene 0.18 0.18 u 0.18 u 0.18 u 0.18 u 0.18 u 
Benzo(k)lluaanthene 0.17 0.17 UJ 0.17 UJ 0.17 UJ 0.17 UJ 0.17 UJ 
Benzo(a)p}'l'ene 0.20 0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ 
Dibenzo(a, h)anlhracene 0.20 0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ 
lndeno(1,2,3 -cd)p}'l'ene 0.20 0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ 
Benzo(g h,i)perylene 0.20 0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ 0.20 UJ 



----------
PROJECT: NCBC GULFPORT, MISSISSIPPI PESTICIDE/PCB AQUEOUS ANALYSES (ug/1) Validation Table 

SAMPLE LOCATION: GPTH03-1 GPTH03-2 GPTH03-3 GPTH03-30 GPTH03-4 
LAB NUMBER: A1EVX102 A1EW102 A1EVP102 A1EVX102 A1EVK102 

DATE SAMPLED: 11/18/95 11/18/95 11/18/95 11/18/95 11/18/95 
DATE ANALYZED: 12/04/94 12/04/94 12/04/94 12/04/94 12/04/94 

DILUTION: 1.0 1.0 1.0 1.0 1.0 
ANALYTE POL 
alpha-BHC 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
be1a-BHC 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
del1a-BHC 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
gamma-BHC (lindane) 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.()5 UJ 
Heptachlor 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
Aldrin 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05UJ 
Hep1achlor Epoxide 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ o.o5 OJ 
Endosullan I 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
Dieldrin 0.10 0.10UJ 0.10UJ 0.10 UJ 0.10 UJ 0.10 UJ 
4,4'- ODE 0.10 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 
Endrin 0.10 0.10 UJ 0.10UJ 0.10 UJ 0.10 UJ 0.10 UJ 
Endosullan II 0.10 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 
4,4'- DOD 0.10 0.10 UJ 0.10 UJ 0.10UJ 0.10 UJ 0.10 UJ 
Endosullan Sulfate 0.10 0.10 UJ 0.10 UJ 0.10 UJ 0.10UJ 0.10 UJ 
4,4'- DDT 0.10 0.10 UJ 0.10UJ 0.10 UJ 0.10 UJ 0.10 UJ 
Methoxychlor 0.50 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 
Endrin Ketone 0.10 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10UJ 
Endrin Aldehyde 0.10 0.10 UJ 0.10UJ 0.10 UJ 0.10 UJ 0.10 UJ 
alpha- Chlordane 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
gamma- Chlordane 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
Toxaphene 5.0 5.0U 5.0 u 5.0U 5.0 u 5.0U 
Aroclor-1016 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor-1221 2.0 2.0 u 2.0 u 2.0U 2.0U 2.0 u 
Aroclor-1232 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor -1242 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor-1248 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor -1254 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor -1260 1.0 1.0 u 1.0U 1.0U 1.0 u 1.0 u 
Diallate 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Chlorobenzilate 0.10 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
lsodrin 0.10 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
Kepone 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
ANALYTE POL 

ORGANOPHOSPHORUS PESTICIDE AQUEOUS ANALYSIS (ug/1) 
GPTH03-1 GPTH03-2 GPTH03-3 GPTH03-3D 

A4K210020005 A4K210020004 A4K21002002 A4K21002003 
11/18/94 11/18/94 11/18/94 11/18/94 
12/03/94 12/03/94 12/03/94 12/03/94 

GPTH03-4 
A4K21002001 

11/18/94 
12/03/94 

- Validation Table 

Triethylphosphorothioate 0.5 U 
------------~~ -- ------------~----------:=c-=-c;-;-·------------=---~:-----

0.5 u 0.5 u 5.0 u 5.0 u 0.5 u 
Thionazin 0.5 U 0 5 u 0.5 u 5.0 u 5.0 u 0.5 u 
Phorate 0.5 U 0.5 u 0.5 u 5.0 u 5.0 u 0.5 u 
SuHotepp 0.5 U 0.5 u 0.5 u 5.0 u 5.0 u 0.5 u 
Dimethoate 0.5 U 0.5 u 0.5 u 5.0 u 5.0 u 0.5 u 
Disulfoton 0.5 U 0.5 u 0.5 u 5.0 u 5.0 u 0.5 u 
Methyl Parathion 0.5 U 0.5 u 0.5 u 5.0 u 5.0 u 0.5 u 
Ethyl Parathion (Parathion) 0.5 U -0.5 u 0.5 u 5.0 u 5.0 u 0.5 u 
Famp~hu=r~------------------------~0~.5~U~ -~u ___________ _o.s u _________ _!>.o u ____________ 5_,1!__1!__~ ____ ()_li_!! _______ ~---~------ ___ --~----- _________ _ 

PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 

ANALYT~E~----------------------~P~Q~L~ 
2,4-D 0.5 
2~~-TP 0.1 
2~.5-T 0.2 

Dinoseb=--------------------------------"-o'-'-.7--

HERBICIDE AQUEOUS ANALYSES (ug/1) 
GPTH03-1 GPTH03-2 GPTH03-3 

A4K21002005 A4K210020004 A4K210020002 
11/18/94 11/18/94 11/18/94 
12/03/94 12/03/94 12/03/94 

0.5 u 
0.1 u 
0.2 u 
0.7 u 

0.6 u 
0.33 
1.2 

0.7 u 

1.5 u 
1.5 

0.5 u 
0.7 u 

PROJECT: NCBC GULFPORT, MISSISSIPPI DIOXIN/FURANS AQUEOUS ANALYSES (pg/1) 
SAMPLE LOCATION: GPTH03-1 GPTH03-2 GPTH03-3 

LAB NUMBER: 078932-0005-SA 078932-0004 -SA 078932-0002-SA 
DATE SAMPLED: 11/18/94 11/18/94 11/18/94 

DATE ANALYZED: 12/08/94 12/08/94 12/08/94 
ANALYTE 
2,3,7,8-TCDD 0.51 u 18 4.6 u 
2,3,7,8-TCDF 0.40 u 1.5 u 0.67 u 
1,2,3,7,8-PeCDD 0.61 u 0.46U 0.48 u 
1,2,3,7,8-PeCDF 0.79U 0.85U 0.63 u 
2,3,4,7,8-PeCDF 0.71 u 0.77 u 0.57 u 
1,2,3,4,7,8-HxCDD 1.0 u 0.77 u 0.78 u 
1,2,3,6,7,8-HxCDD 1.5 u 1.9 u 1.9 u 
1,2,3,7,8,9-HxCDD 2.2 u 18 u 12 u 
1,2,3,4,7,8-HxCDF 0.62 u 0.55 u 0.43 u 
1,2,3,6,7,8-HxCDF 0.44 u 0.27U 0.18 u 
2,3,4,6,7,8-HxCDF 0.35U 0.28U 0.51 u 
1,2,3,7,8,9-HxCDF 0.35 u 0.28U 0.19 u 
1,2,3,4,6,7,8-HpCDD 26 u 110 90 
1,2,3,4,6,7,8- HpCDF 0.95U 1.5 u 0.80 u 
1,2,3,4,7,8,9-HpCDF 0.28 u 1.5 u 1.6 u 
OCDD 560 3500J 1700 
OCDF 1.9 u 4.0 u 1.9 u 

--~---·-

GPTH03-3D 
A4 1<21 0020003 

11/18/94 
12/03/94 

1.5 u 
1.3 

0.5 u 
0.7 u 

GPTH03-4 
A4 1<21 0020001 

11/18/94 
12/03/94 

0.5 u 
0.1 u 
0.2 u 
0.7 u 

Validation Table 

---------------------------;-V,-al"'"id"'"a--cti,---o-n""T,---ab;-;-le _________ ------

GPTH03-3D GPTH03-4 
078932-0003-FD 078932-0001-SA 

11/18/94 11/18/94 
12/08/94 12/08/94 

6.2 1.4 u 
0.84 u 0.49 u 
0.58 u 1.0 u 
0.61 u 1.0 u 
0.55 u 0.95 u 
1.3 u 2.0 u 
3.0 u 6.0 u 
18 u 58 

0.56 u 0.64 u 
0.33 u 0.63 u 
0.39 u 0.66 u 
0.41 u 0.66 u 

160 260 
1.0U 3.2U 
1.1 U 3.5U 

3400 J 5000 J 

-----~-~__l:J_--~-----!i~---------~-----~~--------------



PROJECT: NCBC GULFPORT, MISSISSIPPI INORGANIC AQUEOUS ANALYSES (ug/1) Validatioo Table 
SAMPLE LOCATION: GPTH03-1 GPTH03-2 GPTH03-3 GPTH03-:D GPTH03-4 

LAB NUMBER: A1EVX A1EVV A1EVP A1EVR A1EVK 
DATE SAMPLED: 11/18194 11/18194 11/18194 11/18194 11/18194 

ANALYTE CRil.. 
Antimony 60 3.2 J 2.0U 2.0U 2.0 u 2.0U 
Arsenic 10 25.2J 19.6J 35.6J 35.9 J 14.3 J 
Barium 200 184 J 116 J 114 J 114 J 152 J 
Beryllium 5 1.0 u 1.0 J 2.3 J 1.9 J 1.0 u 
Cadmium 5 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
CITomium 10 48.0 51.3 1044 94.7 85.3 
Cobalt 50 11.6 J 5.0 J 18.8 J 16.7 J 10.6 J 
Copper 25 11.2J 20.5J 25.5 23.6J 19.1 J 
Lead 3 19.3 15.1 37.0 32.5 29.3 
Mercu-y 0.2 0.20 u 0.23 0.28 0.24 0.32 
Nickel 40 34.1 J 21.2 J 39 4 J 34.3J 37.0J 
Selenium 5 4.1 J 4.0 UJ 13.3 J 12.5 J 6.3 J 
Silver 10 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Thallium 10 8.8 J 6.0 u 6.0 u 8.3 J 7.0 J 
Vanadium 50 55.2 43.7 J 130 130 95.5 
Zinc 20 72.5 J 46.2 J 37.0J 317 J 54.2 J 
C'l&nide 10 10.0 u 10 u 10 u 10.0U 10.0 u 
Tin 200 20.9U 19.5 u 19.3 u 24.4 u 28.6 u 
Sulfide 1000 <1000 <1000 <1000 <1000 <1000 



Validated Quality Assurance and Quality Control Results 



---~----- -·-·------------
PROJECT: NCBC GULFPORT, MISSISSIPPI VOLATILE AQUEOUS ANALYSES (ug/1) Validation Table 

SAMPLE NUMBER: BS-01-DI3 BS-01-RI3 BS-01-TB3 
LAB NUMBER: A1EW0103 A1EW3103 A1EW7101 

DATE SAMPLED: 11/18/94 11/18/94 11/18/94 
DATA ANALYZED: 11/27/94 11/27/94 11/27/94 

DILUTION FACTOR: 1.0 1.0 1.0 
ANALYTE POL ----------·· --------- ----- ------------
Chloromethane 10 10 u 10 u 10 u 
Bromomethane 10 10 u 10 u 10 u 
Vinyl Chloride 10 10 u 10 u 10 u 
Chloroethane 10 10 u IOU 10 u 
Methylene Chloride 5 5U 5U 5U 
Acetone 10 4J 8J 6J 
Carbon Disulfide 5 5U 5U 5U 
1 ,1 - Dichloroethene 5 5U 5U 5U 
1 ,1 - Dichloroethane 5 5U 5U 5U 
trans -1 ,2- Dichloroethene 5 5U 5U 5U 
Chloroform 5 5U 5U 5U 
1 ,2- Dichloroethane 5 5U 5U 5U 
2-Butanone 10 10 u 10U 10 u 
1 ,1,1 -Trichloroethane 5 5U 5U 5U 
Carbon Tetrachloride 5 5U 5U 5U 
Bromodichloromethane 5 5U 5U 5U 
1,2-Dichloropropane 5 5U 5U 5U 
cis -1,3- Dichloropropene 5 5U 5U 5U 
T richloroethene 5 5U 5U 5U 
Dibromochloromethane 5 5U 5U 5U 
1,1,2-Trichloroethane 5 5U 5U 5U 
Benzene 5 5U 5U 5U 
trans -1,3- Dichloropropene 5 5U 5U 5U 
Bromoform 5 5U 5U 5U 
4-Methyl-2-Pentanone 10 10 u 10 u 10 u 
2-Hexanone 10 10 u 10 u 10 u 
Tetrachloroethane 5 5U 5U 5U 
1 , 1 ,2 ,2 - Tetrachloroethane 5 5U 5U 5U 
Toluene 5 5U 5U 5U 
Chlorobenzene 5 5U 5U 5U 
Ethylbenzene 5 5U 5U 5U 
Styrene 5 5U 5U 5U 
Xylene (total) 5 5U 5U 5U 
cis-1,2,- Dichloroethene 5 5U 5U 5U 
2-Chloroelhylvinylether 10 10 UJ 10 UJ 10 UJ 
TrichloroHuoromethane 5 5U 5U 5U 
Acrolein 100 100U 100 u 100 u 
lodomethane 10 10 u 10 u 10 u 
Acetonitrile 100 100 u 100 u 100 u 
Chlorobutadiene 200 200U 200 u 200 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI 

Acrylonitrile 
3- Chloropropene 
Vinyl acetate 
Propionitrile 
Methacrylonitrile 
lsobutanol 
Dibromomethane 
1 ,4-Dioxane 
Methyl methacrylate 
Ethyl methacrylate 
1,2-Dibromoethane 
1,1,1 ,2-Tetrachloroethane 
1.2,3-Trichloropropene 
1,4-Dichloro-2-butene 
1,2-Dibromo-3-chloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2·-· Dichlor.::o.::.b.::.en:.::z::..:e:.:.n:.=e _____ _ 

SAMPLE NUMBER: 
LAB NUMBER: 

DATE SAMPLED· 
DATA ANALYZED: 

DILUTION FACTOR: 
POL 
100 
5 
10 

100 
5 

200 
5 

200 
10 
5 

BS-01-DIJ 
A1EW0103 

11/18/94 
11/27/94 

1.0 

100 u 
5U 

10 u 
100 u 
5U 

200UR 
5U 

200 UR 
10 u 
5U 
5U 
5U 
5U 
5U 
10 u 
5U 
5U 

5 
5 
5 
5 

10 
5 
5 
5 ___ 5U 

iiOLATILE AQUEOUS ANALYSES (ug/l) ____ -----·--------Va-11-.d-ati-.o-n_T_abfe ______________ _ 

BS-01-RI3 
A1EW3103 

11/18/94 
11/27/94 

1.0 

BS-01-TBJ 
A1EW7101 

11/18/94 
11/27/94 

1.0 

-- ________ 1_o_o_u _________ --c1o"'"'o'"'u'"'" 

5U 5U 
10 u 10 u 
100U 100U 
5U 5U 

200 UR 200 UR 
5 u 5 u 

200 UR 200 UR 
10 U 10U 
5 u 5 u 
5 u 5 u 
5U 5U 
5U 5U 
5 u 5 u 
10 U IOU 
5 u 5 u 
5 u 5 u 
5 u 5 u 



~~~~- ~~-~------

PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
DILUTION FACTOR: 

BS~01~DI3 

AIEW0104 
11/18/94 
11/30/94 

1.0 
ANALYTE _P_Q_L ________ ~C77--
Phenol 10 10 u 
bis (2 ~ Chloroethy~ Ether 10 10 u 
2~ Chlorophenol 10 IOU 
I ,3 ~ Dichlorobenzene 10 lOU 
I ,4 ~ Dichlorobenzene 10 IOU 
1,2- Dichlorobenzene 10 lOU 
2- Methylphenol 10 IOU 
2,2'-oxybis(I-Chloropropane) 10 IOU 
N-Nitroso-Di-n- Propylamine 10 IOU 
4-Methylphenol 10 10 u 
Hexachloroethane 10 IOU 
Nitrobenzene 10 IOU 
lsophorone 10 10 u 
2-Nitrophenol 10 10 u 
2,4- Dimethylphenol 10 10 u 
bis (2- Chloroethoxy) Methane 10 10 u 
2,4- Dichlorophenol 10 10 u 
I ,2 ,4-T richlorobenzene 10 10 u 
Naphthalene 10 10 u 
4-Chloroaniline 10 10 u 
Hexachlorobutadiene 10 10 u 
4 -Chloro-3- Methylphenol 10 lOU 
2 ~ Methylnaphthalene 10 10 u 
Hexachlorocyclopentadiene 10 10 u 
2,4,6- Trichlorophenol 10 10 u 
2,4,5-Trichlorophenol 25 25 u 
2- Chloronaphthalene 10 10 u 
2- Nitroaniline 25 25 u 
Acenaphthytene 10 10 u 
2,6- Dinitrotoluene 10 10 u 
3-Nitroaniline 25 25U 
Acenaphthene 10 10 u 
2,4 ~Dinitrophenol 25 25 u 
Dibenzoluran 10 10 u 
4- Nitrophenol 25 25U 
2,4- Dinitrotoluene 10 10 u 
Fluorene 10 10U 
Dimethylphthalate 10 10 u 
Diethylphthalate 10 10 u 
4- Chlorophenyt- phenylether 10 IOU 
4- Nitroaniline 25 25 u 
4,6- Dinitro-2- Methylphenol 25 25 u 
N- Ni_~rosodi~henl'lamine 10 10 u 

SEMIVOLATILE-AOUEOUS ANALY;;;S:;:E::;-S-,-(u-g-::/1:-) - -~--------------­

BS~01 ~RI3 

A1EW3104 
11/18/94 
11/30/94 

1.0 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IOU 
10 u 
10 u 
IOU 
10 u 
10 u 
lOU 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
IOU 
10 u 
25 u 
10 u 
25 u 
IOU 
25 u 
10 u 
10 u 
IOU 
10 u 
10 u 
25 u 
25U 
IOU 

Validation Table 



PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
DILUTION FACTOR: 

ANALYTE POL 
4 - Bromophenyl- phenylether 10 
Hexachlorobenzene 10 
Pentachlorophenol 25 
Phenanthrene 10 
Anthracene 10 
Di-n- Bulylphthalate 10 
Fluoranthene 10 
Pyrena 10 
Butytbenzylphthalate 10 
Benzo (a) Anthracene 10 
3 ,3'-Dichlorobenzidine 10 
Chrysene 10 
bis (2- Ethylhexyl) Phthalate 10 
Di-n-Oclyl Phthalate 10 
Benzo (b) Fluoranthene 10 
Benzo (k) Fluoranthene 10 
Benzo (a) Pyrena 10 
lndeno (1 ,2,3-cd) Pyrone 10 
Dibenz (a,h) Anthracene 10 
Benzo (g,h,i) Perylene 10 
Carbazole 10 
Aniline 10 
N-Nitrosodimethylamine 10 
Benzyl alcohol 10 
3&4- Methylphenol 20 
Benzoic acid 50 
2,3,4,6-Tetrachlorophenol 10 
1 ,2-Diphenylhydrazine 10 
Benzidine 50 
Pyridine 50 
p-Phenylenediamine 50 
2-Picoline 50 
N-Nitrosomethylethylamine 10 
Methyl methanesullonate 10 
N-Nitrosodiethylamine 10 
Ethyl Methansullonate 10 
Acetophenone 10 
N- Nitrosopyrrolidine 10 
N-Nitrosomorpholine 10 
o-Toluidine 10 
N-Nitrosopiperidine 10 
a,a- Dimethyl- phenethylamine 50 
2,6- Dichlorophenol 10 
Hexachloropropene 50 
N- Nitrosodi-n- bulylamine 10 
Salrole 50 

BS-01-DI3 
A1EW0104 

11/18/94 
11/30/94 

1.0 

10 u 
10 u 
25U 
IOU 
10 u 
10 u 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
50 u 
10 u 
10 u 
50U 
50 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
50 u 

!_,_s4,~-Tetrac'!lorobenz~---- ____ _2(}_ ________ __§() ~--

SEMIVOLATILE AQUEOUS-ANALYSES (ug/1) ___ _ 
BS-01-RI3 
A1EW3104 

11/18/94 
11/30/94 

1.0 

10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
lOU 
10 u 
IOU 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
50 u 
10 u 
10 u 
50U 
50 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
lOU 
IOU 
50U 
10 u 
50U 
lOU 
50U 
50 u 

Validation Table 



PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
DILUTION FACTOR: 

ANALYTE POL 
lsosafrole 1 
lsosalrole 2 
1,4- Napthoquinone 
1,3-Dinitrobenzene 
Pentachlorobenzene 
1 - Naphthylamine 
2-Naphthylamine 
5-Nitro-o-toluidine 
Diphenylamine 
1,3,5-Trin~robenzene 
Phenacetin 
4- Aminobiphenyl 
Pentachloronitrobenzene 
Pronamide 
4-Nitroquinoline-1-oxide 
Methapyrilene 
Aramite 1 
Aramite 2 
p- (Dimethylamino)azobenzene 
3,3'- DimethylbenzidW!e 
2-Acetylaminofluorene 
7,12- Dimethylbenz(a)anthracene 
Hexachloropropene 
3-Methylcholanthrene 

50 
50 
50 
10 
50 
50 
50 
10 
10 
10 
10 
50 
50 
10 
10 
50 
50 
50 
10 
10 
10 
10 
50 
10 

BS-01-DI3 
A1EW0104 

11/18/94 
11/30/94 

1.0 

50U 
50 u 
50 u 
IOU 
50 u 
50 u 
50 u 
lOU 
10 u 

10 UR 
10 u 
50 u 
50 u 
lOU 
10 u 
50 u 

50 UR 
50 UR 
10 u 
10 u 
10 u 
10 u 

50UR 
IOU 

SEMIVOLATILE AQUEOUSANALYSES (u~-------­
BS-01-RI3 
A1EW3104 

11/18/94 
11/30/94 

1.0 

50 u 
50 u 
50 u 
10 u 
50U 
50 u 
50 u 
10 u 
10 u 

10 UR 
10 u 
50 u 
50 u 
10 u 
10 u 
50 u 

50 UR 
50 UR 
10 u 
10 u 
10 u 
10 u 

50UR 
10 u 

·-------~-------------·-· 

Validation Table 

-------·------

--~-----



PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

ANALYTE 
Naphttolene 
Acenaphthylene 
Acenaphthene 
Flu!l"ene 
PhenantiTene 
Anthracene 
Flu!J"anthene 
Pyrene 
Benzo(a)antiTacene 
CITysene 
Benzo(b)fluoranthene 
Benzo(k)lluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 
Benzo(g h.i)perylene 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANAL YlED: 
POL 
2.0 
2.0 
2.0 
1.0 
1.0 
1.0 

0.50 
0.50 
0.13 
0.20 
0.18 
0.17 
0.20 
0.20 
0.20 
0.20 

BS-01-DI3 
AK4210020006 

11/18/94 
11/29/94 

2.0 u 
2.0U 
2.0 u 
1.0 u 
1.0 u 
1.0 u 

0.50 u 
0.50U 
0.13 u 
0.20 u 
0.18 u 
0.17 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 

POLYNUCLEAR AROMATIC HYDROCARBONS AQUEOUS ANALYSES (ug/1) 
BS-01-RI3 

AK4210020007 
11/18/94 
11/29/94 

2.0 u 
2.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 

0.50 u 
0.50U 
0.13 u 
0.20 u 
0.18 u 
0.17 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI 

ANALYTE 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'- ODE 
Endrin 
Endosulfan II 
4,4'- DOD 
Endosulfan Sulfate 
4.4'- DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma- Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor -1221 
Aroclor -1232 
Aroclor-1242 
Aroclor-1248 
Aroclor -1254 
Aroclor-1260 
Diallate 
Chlorobenzilate 
lsodrin 
~~one 

SAMPLE LOCATION: 
LAB NUMBER: 

DATE SAMPLED: 
DATE ANALYZED: 

DILUTION: 
POL 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 
0.05 
0.05 
5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.10 
0.10 
1.0 

PESTICiOE/PCB AQUEOUS ANALYSES (ug/1) --- -- -~--------

BS-01- 013 BS-01-RIJ 
A1EW0102 A1EW3102 

11/18/95 11/16/95 
12/04/94 12/04/94 

1.0 1.0 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.10UJ 
0.10UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 
0.05 UJ 
0.05 UJ 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0U 
1.0 u 

0.10 u 
0.10 u 
1.0 u 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10UJ 
0.05 UJ 
0.05 UJ 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

0.10 u 
0.10 u 
1.0 u 

Validation Table 



·-------··-------
PROJECT: NCBC GULFPORT, MISSISSIPPI ORGANOPHOSPHORUS PESTICIDE AQUEOUS ANALYSIS (ug/1) 

-~~~------:-:---cc--:--::---=,--:--,-

Validation Table 
SAMPLE LOCATION: BS-01-DI3 BS-01-RI3 

LAB NUMBER: A4K210020006 A4K210020007 
DATE SAMPLED: 11/18/94 11/18/94 

DATE ANALYZED: 12/03/94 12/0394 

~A'C'NA'--:;L,_,YT:o'-7E----::-:::o::-::-=c:-::-c:--------- POL 
Triethylphosphorothioate 0.5 

--- ··-- -o-.5-u ______ ---o:5u ________ --- ---------~-------

Thionazin 0.5 0.5 u 0.5 u 
Phorate 0.5 0.5 u 0.5 u 
Sulfotepp 0.5 0.5 u 0.5 u 
Dimethoate 0.5 0.5 u 0.5 u 
Disulfoton 0.5 0.5 u 0.5 u 
Methyl Parathion 0.5 0.5 u 0.5 u 
Ethyl Parathion 0.5 0.5 u 0.5 u 
Famphur 0.5 0.5 u 0.5 u 

PROJECT: NCBC GULFPORT, MISSISSIPPI HERBICIDE AQUEOUS ANALYSES (ug/1) 
SAMPLE LOCATION: BS-01-DI3 BS-01-RI3 

LAB NUMBER: A4K210020006 RA4K210020007 
DATE SAMPLED: I 1/18/94 11/18/94 

DATE ANALYZED: 11/29/94 11/29/94 
ANALYTE POL 

-- -------------- ------------~-~-
2,4-D 0.5 0.5 u 0.5 u 
2,4,5-T 0.1 0.1 u 0.1 u 
2.4~-TP 02 0.2 u 0.2 u 
Dino-=-se"--'b=---------~~-~--0.7 Q_l_U ______ _Q_!~--- -· --- ·-----------------

PROJECT: NCBC GULFPORT, MISSISSIPPI DIOXIN/FURANS AQUEOUS ANALYSES (pg/1) 

ANALYTE 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8- HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8- HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7 ,8,9-HxCDF 
1,2,3,4,6,7,8-HpCDD 
1 ,2,3 ,4 ,6, 7,8- HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDD 

SAMPLE LOCATION: BS-01-DI3 BS-01-RI3 
LAB NUMBER: 078932-0006-SA 078932-0007-SA 

DATE SAMPLED: 11/18/94 11/18/94 
DATE ANALYZED: 12/09/94 12/09/94 

0.47 u 0.41 u 
0.47 u 0.30U 
0.56 u 0.32 u 
0.65 u 0.72 u 
0.52 u 0.65 u 
1.0 u 0.83 u 

0.89 u 0.71 u 
0.88 u 0.73 u 
0.62 u 0.51 u 
0.59 u 0.23 u 
0.36 u 0.25 u 
0.27 u 0.25 u 
1.3 u 1.1 u 
1.4 u 1.0 u 
1.5 u 1.1 u 
7.7 u 0.86 u 

OCDF ~----~--~---- 1.2 u 0.63 u 

Validation Table 

-------~~------------

Validation Table 



PROJECT: NCBC GULFPORT, MISSISSIPPI INORGANIC AQUEOUS ANALYSES (ug/1) Validation Table 
SAMPLE LOCATION: BS-01-DI3 BS-01-AI3 

LAB NUMBER: A1EWO A1EW3 
DATE SAMPLED: 11/1 S/94 11/1S/94 

ANALYTE CRI:l.. 
Antimony 2.0U 2.0 u 
Arsenic 10 3.0 UJ 3.0 UJ 
Barium 200 1.0 J 1.0 u 
BEI'yllium 5 1.0 u 1.0 u 
Cadmium 5 1.0 u 1.0 u 
CITomium 10 2.0 UJ 2.0 UJ 
Cobalt 50 2.0 u 2.0 u 
Cop pEl' 25 2.0 u 2.0 u 
Lead 3 1.0 UJ 1.0 UJ 
Mercll'y 0.2 0.20 u 0.20 u 
Nickel 40 2.0 u 2.0 u 
Selenium 5 4.0 UJ 4.0 UJ 
Silver 10 1.0 u 1.0 u 
Thallium 10 6.0 u 6.0 u 
Vanadium 50 1.0 u 1.0 u 
Zinc 20 7.5 u 1.4 u 
C~nide 10 10.0 u 10.0 u 
Tin 200 15.1 u 14.7 u 
Sulfide 1000 <1000 <1000 



Groundwater Sampling Event No. 4 



Validation Groundwater Results 



PROJECT: NCBC GULFPORT, MISSISSIPPI VOLATILE AQUEOUS ANALYSES lug/11 Validation Table 
SAMPLE NUMBER: GPTif04·1 GPTII04·2 OPH104·20 GPTii04·3 GPTif04·4 

LAB NUMBER: A2TJOIOJ A2TJ210l A2TJJIOJ A2TJ410J A2TJ510l 
DATE SAMPLED: 2115195 2115195 2116195 2/16195 2116196 

" DATA ANALYZED: 2121195 2/21195 2/21195 2/22/96 2/22/95 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

ANALYTE POL 
Cltloromelhlnl 10 IOU IOU IOU IOU IOU 
Bromomelhene 10 IOU IOU IOU IOU IOU 
VInyl Chloride 10 IOU IOU IOU 10 u 10 u 
Chloraelh1ne 10 IOU IOU 10 u IOUJ IOUJ 
Methylene Chloride II &U &U &U &U &U 
Ace lone 10 41 u 10 u 10 u IOU IOU 
Carbon Disulfide B IIU liU liU liU liU 
I, I·Dichloroethene 5 BU &U &U 5U &U 
I,I·Dichloroethana ' &U liU &U &U liU 
tr ant·l, 2 · Dlchloroethene 5 IIU !iU liU liU liU 
Chlorolorm II IIU liU liU liU liU 
I. 2·Dichloroethane II IIU liU &U liU 6U 
2·Butanona 10 IOU IOU IOU IOU IOU 
I, I, I· T rlchloroethane 5 IIU 5U &U 6U &U 
Carbon Tetrachloride II 5U !iU &U 5U liU 
Bromodlchloromathane II IIU IIU liU liU IIU 
I, 2-Dichloropropane 6 IIU liU liU liU liU 
cis· I ,l·Dichloropropene II 6U &U liU 6U &U 
Trichloroethane 6 liU liU IIU !iU 6U 
Dlbtomochloromelhene II IIU !iU till liU IIU 
1,1,2-Trlchloroethane II IIU !iU liU !iU IIU 
Ben rene II IIU 5U &U &U 6U 
lrans·l,l·Dichloropropene II liU !ill liU liU IIU 
Bromolorm li liU liU liU su 6U 
4-Methyl· 2-Pentanona 10 IOU IOU IOU IOU IOU 
2-He•enone 10 IOU IOU 10 u IOU 10 u 
Tetruhloroethene II IIU !ill liU !iU IIU 
1,1,2,2· Tetrachloroethona II IIU IIU liU 6U IIU 
Toluene II liU 4 J liU liU liU 
Chlorobenrene li liU liU liU !iU liU 
Ethylbonrana li liU !ill liU liU &U 
Styrene li liU 6U 6U &U 6U 
Xylona llotall 6 6U 7 &U 6U &U 
2·Cidoroothylvlnylathor 10 IOU IOU 10 u 10 u 10 u 
Trlchlorolluorornethane II liU liU !iU 6U !iU 
Acrolein 100 IOOU IOOU 100 u 100 UR IOOUR 
lodomothana 10 10 u IOU 10 u IOU 10 u 
Acelonltrila 100 100 u 100 u 100 u 100 u 100 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI VOLATILE AQUEOUS ANALYSES lug/11 Validation Tabla 

SAMPLE NUMBER: GPTH04-1 GPTH04-2 OPTil04-20 GPTH04-l OPTH04-4 
LAB NUMBER: A2TJ010l A2TJ210l A2TJl10l A2TJ410l A2TJ610J 

DATE SAMPLED: 2116196 2115195 2116195 2116195 2116196 
OAT A ANAL YZEO: 2121196 2121195 2121195 2122/96 2122/96 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 
POL 

Chlorobulodlana 200 200U 200 u 200U 200U 200U 
Acrylonilrlla 100 100 u 100U 100U IOOU IOOU 
J-Chloropropene 6 6U 5U 6U 6U IIU 
Vinyl 1cet1te 10 10 u 10 u IOU 10 u 10 u 
Proplonilrlle 100 IOOU IOOU IOOU IOOU IOOU 
Melhacrylonllrllo 5 6U su liU liU 6U 
loobutanol 200 200UR 200UR 200UR 200U 200U 
Olbromomalhane 6 6U liU 6U 6U liU 
1,4-0ioKino 200 200UR 200UR 200UR 200U 200 u 
Molhyt molhocrylalo 10 IOU IOU IOU 10 u IOU 
Elhyt molhacrytato II IIU liU liU 6U liU 
1,2-0ibromoelhane II IIU liU IIU IIU 6U 
1,1,1,2-htrachloroolhane II liU 5U 6U liU 6U 
I, 2, ]. T rlchloropropane II IIU 6U liU 6U IIU 
1,4-0ichloro-2-bulone II liU 6U 6U 6U 6U 
1,2-0ibromo-l-chloropropane 10 IOU IOU 10 u IOU IOU 
l,l· Olchlorobanrane II 6U liU liU 6U 6U 
1,4-0ichlorobonrane li liU liU liU liU liU 
1.2-Dicl~orobenrane li liU 6U 6U 6U 6U 



PROJECT: NC8C GULFPORT, MISSISSIPPI 6EMIVOLA TILE AQUEOUS ANALYSES lugnJ Valldallon Tobie 

SAMPlE lOCATION: GPTH04-1 GPTII04-2 GPTH04·2D GPTII04-J GPTII04-4 
LAB NUMBER: A2TJOI04 A2TJ2104 A2TJ3104 A2TJ4104 A2TJ6104 

DATE SAMPLED: 2116/96 2/16/96 2116/96 2116/95 2116/96 
DATE ANALYZED: 2/28/95 2/27/96 2/27/96 2/28/95 2/27/95 

OILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 
ANALYTE POl 
Phenol 10 IOU IOU IOU 0.9 J IOU 
blo 12-Chloroethrll Ether 10 IOU IOU IOU IOU IOU 
2· Chlorophenol 10 IOU IOU IOU 0.9 J IOU 
1,3· Dlchlorobenrene 10 IOU IOU IOU IOU IOU 
I, 4 · Dlchlorobenrene 10 IOU IOU IOU 10 u IOU 
I, Z· Olchlorobenrene 10 IOU 10 u IOU IOU IOU 
2· Methylphenol 10 IOU IOU IOU 10 u IOU 
2. 2' ·O•ybloii·Chloropropenel 10 IOU 10 u IOU IOU IOU 
N-NIIrooo·DI·n-Proprlemlne 10 IOU IOU 10 u 10 u 10 u 
4 · Melhylphenol 10 IOU IOU IOU I J 10 u 
HeKichloroeth•ne 10 IOU 10 u IOU IOU IOU 
NltrobenJene 10 IOU IOU IOU 10 u IOU 
l1ophorone 10 IOU IOU IOU IOU 10 u 
2-NIIrophenol 10 IOU IOU 10 u IOU IOU 
2,4·Dimathylphenol 10 IOU IOU IOU IOU 10 u 
blo U·Chloroetho•yl Methene 10 IOU 10 u IOU IOU IOU 
2 ,4-Dichlorophenol 10 IOU IOU IOU I J 10 u 
1,2,4· Trlchlorobenrene 10 IOU 10 u IOU IOU IOU 
Naphthelene 10 IOU IOU IOU 23 10 u 
4-Chloroenlllne 10 IOU IOU 10 u 10 u 10 u 
lleuchlorobutedlene 10 IOU IOU IOU IOU IOU 
4 -Chloro- J. Methylphenol 10 IOU IOU IOU IOU IOU 
2 · Methylnephlhalene 10 IOU IOU IOU IOU IOU 
llexachlorocyclopentedlene 10 IOU IOU 10 u IOU 10 u 
2 ,4,8· Trlchlorophenol 10 10 u IOU 10 u IOU 10 u 
2,4, 5· Trlchlorophenol 211 211 u 25 u 25 u 25 u 25 u 
2-Chloronaphthalene 10 IOU IOU IOU IOU IOU 
2-NIIroenlllne 25 25U 25 u 25 u 25 u 25 u 
Aeenephthylene 10 IOU IOU IOU 10 u IOU 
2 ,6-Dinltrotoluene 10 IOU IOU IOU IOU 10 u 
J-Nitroenlllne 26 25 u 25 u 25 u 26 u 26 u 
Acenaphthene 10 IOU 10 u 10 u IOU IOU 
2,4-0inltrophenol 25 26 u 26 u 25U 25 u 26 u 
Ojbenrofur en 10 10 u IOU IOU 10 u IOU 
4·Nitrophenol 26 26 u 25 u 26 u 26 u 26 u 
2,4-0inllrotoluene 10 10 u 10 u IOU 10 u IOU 
Fhmrena 10 IOU IOU IOU IOU 10 u 
Olmothylphlhalele 10 10 u co u 10 u 10 u IOU 
Diethylphlhalale 10 IOU IOU IOU IOU 10 u 
4-Chlorophenyl·phenylather 10 IOU IOU 10 u 10 u IOU 
4-Nitroanillne 25 25 u 25 u 25 u 25 u 25 u 
4,6-0inllro-2-Methylphonol 25 25 u 25 u 25 u 25 u 25 u 
N- Nilrosodlphonylamlne 10 IOU 10 u IOU IOU 10 u 



PROJECT: NCBC GUlFPORT, MISSISSIPPI 

ANALYTE 
4 · Bromophenvf·phenylother 
Heuchlorobenrana 
Penllchlorophenol 
Phen1nttvene 
Anlhrocena 
Dl·n· Butylphthollle 
Fluo11nthena 
Pyrena 
Butylbenrylphthelltl 
Benro 1•1 Anthrocene 
J, J' ·Dichlorobenrldlne 
Chry1ene 
blo 12-Ethylhe•ytl Phtholote 
Dl·n·Octyt Phtholete 
Benro lbl Fluorenthene 
Benro Ill Fluorenthene 
Benro lei Pyrena 
lndeno 11.2.3·cdl Pyrena 
Dlbenr l•.hl Anthracene 
Bonro lg,h,IJ Perylene 
Corberote 
Aniline 
N·NIIrosodlmethylomlna 
Benryl olcohol 
3•4-Methylphenot 
Benrolc ocld 
2, 3.4.8- Tllrochlorophenot 
I. 2·Diphenylhydrulno 
Benrldlne 
Pyridine 
2-Picollna 
N-Nitrosomethytethylomlne 
Methyl methonesullonate 
N·NIIrooodlelhylomlne 
Ethyl Melhensullonete 
Acetophenone 
N·NIIrosopyuolldlne 
N·NIIrosomorphollne 
o· Toluidine 
N·NIIrosoplperldlne 
e.e-Dimethyl·phenethylemlne 
2 ,6-Dicl•orophenot 
lleuchloropropene 
N-Nitrooodl·n·butylomlne 
Selrole 
I, 2,4, 5· T otrochlorobenrene 

SAMPlE LOCATION: 
LAB NUMBER: 

OA TE SAMPLED: 
DA Tf ANALYZED: 

DilUTION FACTOR: 
POL 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
110 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

100 
10 
10 
10 

GPTH04·1 
A2TJOI04 

2/1&/95 
2/28/9& 

1.0 

IOU 
IOU 
25 u 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
20U 
!IOU 
IOU 
IOUJ 
IOU 
20U 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOOU 
IOU 
IOU 
10 u 

SEMIVOLA TILE AQUEOUS ANALYSES lugnt 
GPTII04·2 GPTH04·20 
A2TJ2104 A2TJJI04 

2/lli/96 
2/27/96 

1.0 

IOU 
IOU 
25 u 
IOU 
10 u 
10 u 
IOU 
IOU 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
10 u 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
20 u 
50 u 
10 u 
IOUJ 
IOU 
20U 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10 u 
10 u 

IOOU 
IOU 
IOU 
10 u 

2116/96 
2/27/95 

1.0 

IOU 
IOU 
25 u 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
20U 
!IOU 
IOU 
IOUJ 
IOU 
20 u 
10 u 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
10 u 

100 u 
IOU 
IOU 
10 u 

GPTH04·3 
A2TJ4104 

211&/9& 
2/28/95 

1.0 

IOU 

IOU 
25 u 
IOU 
IOU 
IOU 
IOU 
10 u 
10 u 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
20U 
&OU 
IOU 

10 UJ 
10 u 
20 u 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
10 u 

IOOU 
IOU 
10 u 
IOU 

GPTH04·4 
A2TJ5104 

2115/95 
2/27/95 

1.0 

IOU 
IOU 
25 u 
10 u 
10 u 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
IOU 
IOU 
10 u 
IOU 
10 u 
IOU 
IOU 
IOU 
10 u 
IOU 
10 u 
IOU 
IOU 
IOU 
20U 
110 u 
10 u 

10 UJ 
IOU 
20U 
IOU 
IOU 
IOU 
10 u 
IOU 
IOU 
IOU 
IOU 
IOU 
10 u 
IOU 

100 u 
IOU 
IOU 
IOU 

Validolion Tobia 



PROJECT: NCBC GUlFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES lugnl Velldellon Table 
SAMPLE LOCATION: OPTH04-I OPTH04-2 OPTH04-2D 0PTH04-:J GPTH04-4 

LAB NUMBER: A2TJ0104 A2TJ2104 A2TJ:JI04 A2TJ4104 A2TJ!i104 
DATE SAMPLED: 2115/95 2115/95 2115/95 2/16/96 2116/96 

DATE ANALYZED: 2/28/96 2127/96 2/27195 2/28/96 2/27/96 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

ANALYTE POL 
lsouhole llolell 10 IOU IOU IOU IOU IOU 
1,4-Neplhoqulnone 200 200U 200U 200U 200 u 200U 
I, l-DinUrobenrene 10 IOU IOU IOU IOU 10 u 
Penlechlorobenrene 10 IOU IOU IOU IOU IOU 
I· Nephlhylemlne 10 IOU IOU 10 u IOU IOU 
2-Nephlhylemlne 10 IOU IOU IOU IOU 10 u 
N-Nilro-o·loluldlne 10 IOU IOU IOU IOU IOU 
Dlphenylemlne 10 IOU IOU IOU IOU IOU 
1,3,11· TrlnUroben1ene 110 liOUR liOUR IIOUR liOUR 60UR 
Pl>8necelln 50 !iOU 60U 60U 60U 110 u 
4-Amlnoblphenyl 60 60U liOU 60U 60 u 60U 
Penlechloronllrobenune 60 &OU liOU 60U 60U liOU 
Pronemlde 20 20U 20U 20U 20U 20U 
4-NUroqulnollne-l·o•lde 100 IOOU 100 u 100 u IOOU 100 u 
Methepyrllene 100 IOOU 100 u IOOU IOOU 100 u 
Anmlle llolell R R R R R 
P·IDimolhylomlnotorobenrene 20 20 u 20U 20U 20U 20U 
l,l'·Dimelhylbentldlne 60 liOU 60U 60U 60 u 60U 
2·Acelylomlnolluorene 20 20U 20U 20U 20 u 20 u 
7,12·Dimelhylbenrlolenllwocone 100 IOOU 100 u IOOU IOOU IOOU 
Heuchloropropene 10 lOUR lOUR lOUR lOUR lOUR 
l-Melhylcholtnlhrene 100 IOOU IOOU 100 u IOOU IOOU 



PROJECT: NCBC GULFPORT, MISSISSIPPI PESTICIDE/PCB AQUEOUS ANALYSES lug/11 Validation Table 

&AMPlE LOCATION: GPTH04-1 GPTH04-2 GPTil04-20 GPTH04-3 GPTH04-4 
lAB NUMBER: A2TJOI02 A2TJ2102 A2TJJ102 A2TJ4102 A2TJ5102 

OA TE SAMPlED: 2/16/95 2/16/95 2/16/9!1 2/16/96 2115/95 
DATE ANALYZED: 3/4/96 3/4/95 J/4/95 3/4/95 3/4/96 

DILUTION: 1.0 1.0 1.0 1.0 1.0 
ANALYTE POL 
1lph1-BIIC 0.05 0.05 UJ 0.05 UJ 0.06 UJ 0.06 UJ 0.0!1 UJ 
bell BIIC 0.05 0.05 UJ 0.05 UJ 0.0!1 UJ 0.06 UJ 0.05 UJ 
delto-BIIC 0.06 0.06 UJ 0.06 UJ 0.06 UJ 0.06 UJ 0.05 UJ 
gommo-BIIC lllndonel 0.05 0.06 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 
Heptochlor 0.05 0.05 UJ 0.06 UJ 0.06 UJ 0.06 UJ 0.06 UJ 
Aldrin 0.0!1 0.0!1 UJ 0.0!1 UJ 0.05 UJ 0.06 UJ 0.06 UJ 
lleptocl~or (po•lde 0.0!1 0.06 UJ 0.08 UJ 0.06 UJ 0.06 UJ 0.06 UJ 
Endoaullon I 0.06 0.06 UJ 0.05 UJ 0.06 UJ 0.06 UJ 0.06 UJ 
Dieldrin 0.10 0.10UJ 0.10UJ O.IOUJ 0.10UJ O.IOUJ 
4,4'- ODE 0.10 0.10UJ 0.10UJ 0.10UJ 0.10UJ 0.10UJ 
Endrln 0.10 O.IOUJ O.IOUJ 0.10UJ 0.10UJ O.IOUJ 
Endooullon II 0.10 0.10UJ 0.10UJ 0.10 UJ O.IOUJ O.IOUJ 
4,4'- ODD 0.10 O.IOUJ 0.10 UJ O.IOUJ O.IOUJ O.IOUJ 
Endoautlon Sullote 0.10 O.IOUJ O.IOUJ O.IOUJ 0.10UJ 0.10 UJ 
4,4'- DDT 0.10 0.10 UJ 0.10UJ 0.10UJ 0.10 UJ 0.10UJ 
Metho•ychlor 0.60 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 
Endrln Kelone 0.10 0.10UJ 0.10UJ 0.10UJ 0.10UJ 0.10UJ 
Endrln Aldehyde 0.10 0.10UJ 0.10UJ 0.10UJ 0.10 UJ 0.10UJ 
olpha-Chlordane 0.05 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 
gommo·Cidordone 0.05 0.05 UJ 0.06 UJ 0.06 UJ 0.06 UJ 0.06 UJ 
To .. phene 5.0 6.0 UJ 6.0UJ 6.0 UJ 6.0 UJ 5.0UJ 
Aroclor-1018 1.0 1.0 UJ 1.0UJ 1.0UJ 1.0 UJ 1.0UJ 
Aroclor-12 21 2.0 2.0UJ 2.0 UJ 2.0UJ 2.0 UJ 2.0 UJ 
Aroclor -12 J 2 1.0 1.0UJ 1.0UJ 1.0 UJ 1.0UJ 1.0UJ 
Aroclor-124 2 1.0 1.0 UJ 1.0 UJ 1.0UJ 1.0UJ 1.0UJ 
Aroclor-1248 1.0 1.0UJ 1.0UJ 1.0 UJ 1.0UJ 1.0UJ 
Aroclor-1 264 1.0 1.0UJ 1.0 UJ 1.0UJ 1.0UJ 1.0 UJ 
Aroclor-1 260 1.0 1.0UJ 1.0 UJ 1.0UJ 1.0 UJ 1.0UJ 
Dlanote 1.0 I.OUJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0UJ 
Chloroben~llola 0.5 0.50UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 
laodrln 0.10 O.IOUJ 0.10 UJ 0.10UJ 0.10UJ 0.10UJ 
Kepone 1.0 1.0 UJ I.OUJ 1.0UJ 1.0 UJ 1.0UJ 



PROJECT: NCBC GUlFPORT, MISSISSIPPI oRGANOPHoSPtiORUS PESTICIDE AQUEOUS ANALYSIS lug/11 Valldallon Tabla 

SAMPLE LOCA liON: GPTII04-I GPTif04-2 GPTif04-2D GPTH04-3 GPTH04-4 

LAB NUMBER: A5BI60032003 A58160032004 A5BI80032005 A5BI60032008 A58180032007 

DATE SAMPLED: 2115195 2115195 2/15195 2115195 2115195 

DATE ANALYZED: 3/1195 3/1/95 3/1/96 3/2195 3/1/95 
ANALYrE POL 
Trlothytphosphorothloate 0.6 0.6 u 0.6 u 0.5 u 0.5 u 0.5 u 
Thlon11in 0.6 0.5 u 0.6 u 0.6 u 0.6 u 0.6 u 
Phorole 0.6 0.6 u 0.5 u 0.6 u 0.5 u 0.5 u 
Sullotopp 0.5 0.5 u O.li U 0.6 u 0.5 u 0.5 u 
Dlmothoelo 0.6 0.6 u 0.5 u 0.6 u 0.5 u 0.5 u 
Dloulloton 0.11 0.6 u 0.6 u 0.!; u 0.5 u 0.6 u 
Methyl Porothlon 0.5 0.6 u 0.6 u 0.6 u 0.5 u 0.6 u 
Ethyl Porothlon IPorothlonl 0.11 O.IIU 0.6 u 0.6 u 0.6 u 0.6 u 
flmphur 0.!1 0.6 u 0.6 u 0.5 u 0.6 u 0.5 u 

PROJECT: NCBC GULFPORT, MISSISSIPPI HERBICIDE AQUEOUS ANALYSES lugnJ Velldollon Tobie 
SAMPLE LOCATION: GPTII04-I GPTH04-2 GPTH04-2D GPTII04-3 GPTII04-4 

LAB NUMBER: A 58180032003 A5BI80032004 A6BI80032006 A6BI80032008 A68180032007 
DATE SAMPLED: 2115/96 2115195 2115/95 2/16/95 2116/96 

DATE ANALYZED: 2/22/911 2122/96 2122/96 2/22195 2/22196 
ANALYTE POL 
2.4-D 0.5 0.6 u 0.5 u 0.6 u 1.6 u 0.5 u 
2,4.5 TP 0.1 0.1 u 0.1 u 0.1 u 1.1 0.1 u 
2,4.5-T 0.2 0.2 u 0.2 u 0.2 u 0.6 u 0.2 u 
Dlnosob 0.1 0.7 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 

PROJECT: NCBC GULFPORT, MISSISSIPPI DIOXIN/FURANS AQUEOUS ANALYSES lpg/11 Velldallon Tabla 

SAMPLE LOCATION: GPTII04-I GPHI04-2 GPTH04-2D GPTH04-3 GPTH04-4 
LAB NUMBER: OB0412-0003-SA 080412-0004-SA 080412-0005-SA 080412-0008-SA 080412-0007-SA 

DATE SAMPLED: 2/16/95 2/15195 2/1 !i/95 2115195 2115/96 
DATE ANALYZED: 3/7/96 3/1/95 3/1/95 3/1/96 3/1/95 

ANAL YTE 
2,3,7,B-TCDD 1.3 u IIJ 21 8.2 J 2.8 u 
2,3,7,8-TCOF 1.2 u 3.3 u 2.7 u I.IU 0.89 u 
1.2,3,7,8-PeCDD 2.2 u &.2 u 3.8 u 1.9 u 2.1 u 
1,2,3,7,B-PeCOF 2.3 u 8.0U 3.4 u 2.2 u 2.4 u 
2,3,4,7,8 PeCOF 2.0U 6.2 u 3.1 u 1.9 u 2.1 u 
1,2,3,4,7,8-lhCOD 0.79 u 14 u 1.3 u 0.89 u 2.2 u 
1,2,3,8,7,8-lbCDD 0.85 u 14 u 2.8 u 2.0U 4.9 u 
1,2,3, 7,8,9-II•CDD 2.8 u 16 u 18 u 13 u 83 
1,2,3,4,7,B-IbCDF 1.2 u 8.0 u I.IU 0.70 u 0.80U 
1,2,3,8,7,8-lhCOF 0.98 u B.OU 1.4 u 0.90 u 1.0 u 
2,3,4,6,7,8-lbCDF ~-· u 

8.8 u 0.97 u 0.96 u 1.1 u 
1,2.3,7,8.9-H•CDF 1.4 u 12 u 1.5 u I.IU 1.3 u 
1,2,3,4,8,7,8-tlpCDD 13 u 44 u 88 110 280 
1,2,3,4,8,7,8-tlpCDF 1.2 u 6.4 u 3.0U 1.0 u 1.4 u 
1,2 ,3,4, 7,8,9 tlpCDF 2.9 u 2.3 u 3.8 u 0.45 u 2.2 u 
oCOD 240 1,300 2,600 1,800 6,200 
oCDF 3.2 u 4.9 u 1.6 u 3.2 u 3.9 u 



PROJECT: NCBC GUlFPORT, MISSISSIPPI POLYNUCLEAR AROMATIC HYDROCARBONS AQUEOUS ANALYSES tug/11 Validation Tabla 

SAMPlE LOCATION: GPTHD4-1 GPTII04-2 GPTII04-2D GPTH04-3 GPTH04-4 
LAB NUMBER: A5Bt6003200J A5B160032004 A58180032005 A 58160032008 A5B 160032007 

OA TE SAMPlED: 2115/9!1 2/15/95 2115/95 2116/95 2/15/95 
" DATE ANALYZED: 2/25/95 2/26/96 2/25/96 2/25/96 2/25/96 

ANALYTE POL 
Nophlhalona 2.0 2.0U 2.0U 2.0U 2.0U 2.0 u 
Aconaphlhylona 2.0 2.0U 2.0U 2.0U 2.0 u 2.0U 
Acenaphlhana 2.0 2.0 u 2.0U 2.0U 2.00 2.0U 
Fluorene 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Phen•nlhtene 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Anlhracana 1.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Fluoranlhlne 0.110 0.60U 0.60 u O.!iOU 0.50 u 0.60 u 
Pyrene 0.80 O.IIOU O.!iOU O.!iOU O.liOU O.liOU 
Benrol•l•nllvecena 0.13 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 
Chryoena 0.20 0.20U 0.20 u 0.20 u 0.20U 0.20U 
Benrolbllluorenlhena 0.18 0.18 u 0.18 u 0.18 u 0.18 u 0.18 u 
Benrolkllluorenlhene 0.17 0.17 u 0.17 u 0.17 u 0.17 u 0.17 u 
Benrolelpyrena 0.20 0.20U 0.20 u 0.20U 0.20U 0.20U 
Olbonrole,hlonUuacena 0.20 0.20U 0.20U 0.20 u 0.20U 0.20U 
lndenofl, 2, l·cdlpy•ena 0.20 0.20 u 0.20U 0.20U 0.20 u 0.20U 
Benrotg.h,llperylena 0.20 0.20 u 0.20U 0.20U 0.20U 0.20U 



PROJECT: NCBC GULFPORT, MISSISSIPPI INORGANIC AQUEOUS ANALYSES Cug/11 Valida lion Table 

SAMPLE LOCA liON: GPHI04-1 GPTil04-2 GPTH04-20 GPTH04-3 GPTII04-4 
LAB NUMBER: A2TJO A2TJ2 A2TJ3 A2TJ4 A2TJ5 

OA TE SAMPLED: 2115/95 2/15/95 2115/96 2/15/95 2/15/95 
ANALYTE CROL 
Antimony 60 3.0 J 2.0U 2.0U 3.3 J 2.2 J 
Araenlc 10 17.B ".1 12.B 45.5 23.9 
B••h.Jm 200 147 J B4.1 J 62.9 J 103 J 167 J 
Beryllium & 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Codmlum 6 1.0 u 1.0 u 1.0 u 1.0 u 1.0U 
Chromium 10 36.B 18.2 J 14. I J 82.4 88.4 J 
Co boll 60 8.8 J 3.4 J 3.5 J 19.4 J 11.1 J 
Copper 26 10.9 J 4.8 J 8.6 J 21.8J 19.4 J 
hod 3 11.B 4.9 4.2 34.4 34.8 
Mercury 0.2 0.20U 0.20U 0.20 u 0.48 0.68 
Nlchl 40 22.7 J 7.3 J 7.3 J 30.6 J 28.1 J 
Selenium II 4.0U 4.0 u 4.0U 18.6 9.1 
Sliver 10 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Tholllum 10 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0UJ 
V1n1dlum 110 43.7 J 23.1 J 20.4 J 129 108 
Zinc 20 64.8 28.2 40.1i 45.3 41.9 
Cyonldo 10 10.0 UR IO.OUR IO.OUR IO.OUR IO.OUR 
Tin 200 13.0U 13.0U IJ.OU 13.0 u IJ.OU 
Sulfide 1000 < 1000 1000 J IOOOJ 18,000 J 27,000 J 



Validated Quality Assurance and Quality Control Results 



PROJECT: NCBC GULFPORT, MISSISSIPPI VOLA TILE AQUEOUS ANAlYSES lugn! Valldallon Table 

SAMPLE NUMBER: 8S-OI·DI4 8S-01-RI4 8S·OI·T84 
LAB NUMBER: A2THTI03 A2THW103 A2TJ710J 

DATE SAMPLED: 2/16/96 2/16/96 2/16/95 
DATA ANAL YZEO: 2/21/96 2/21/95 2/24/95 

DILUTION FACTOR: 1.0 1.0 1.0 
ANALYTE POL 
Chloromelh•ne 10 10 u 10 u IOU 
Bromomelhane 10 IOU 10 u IOU 
VInyl Cl~orlda 10 10 u IOU IOU 
Chloroelhane 10 10 u IOU 10 u 
Molhylana Cl~orldo 5 6U 5U &U 
A co tone 10 IOU BJ IOUJ 
Carbon Oleullldo I IU IIU IIU 
I, I ·Diehloroothone I IU 6U 6U 
1,1-0ichloroothone I IU IIU 6U 
trane-1,2-0ichloroothone I IIU IIU 6U 
Chloroform II 5U IIU 6U 
I, 2-0ichloroathane 5 IIU &U IIU 
2·Bulanone 10 IOU IOU IOUJ 
I, I, I· T rlchloroothono 6 IIU &U &U 
Carbon Totrochlorldo 5 IIU &U 6U 
Bromodlchloromothono 6 IIU 6U 6U 
I, 2 -Oichloropropono 6 6U IIU &U 
clo-1,3-Dichloropropeno 6 5U 5U 6U 
Trlchloroothene 6 5U 6U 6U 
Olbromochloromolhone 5 6U 6U 6U 
1,1,2· Trlcl~oroothane I 6U 6U &U 
Benrene I 6U &U 6U 
trano·l,l·Dichloropropone I &U &U 6U 
Bromoform II &U &U 6U 
4-Mathyi-2-Pentanone 10 IOU IOU IOU 
2-lfeunono 10 IOU IOU IOU 
Totrachloroalhone II IIU IIU &U 
1,1,2,2· Totrochloroethone I IIU &U 6U 
Toluene II &U 6U &U 
Chlorobonrano li &U IIU 6U 
Elhylbemeno li IIU 6U 6U 
Styrene li IIU 6U 6U 
Xylene ltolall II 6U 6U &U 
2·Chloroelhylvlnylolher 10 10 u 10 u IOU 
Trlchlorolluoromothane 6 &U 6U 6U 
Acrolein 100 IOOU IOOU 100 u 
lodomelhono 10 10 u IOU 10 u 
Acelonllrlle 100 IOOU 100 u IOOU 
Chlorobuladlene 200 200 u 200U 200U 



PROJECT: NCBC GULFPORT, MISSISSIPPI VOLA TILE AQUEOUS ANAlYSES (ugnt Validation Table 

SAMPlE NUMBER: BS-01-014 BS-01-RI4 BS-01-184 
LAB NUMBER: A2THTIOJ A2THWIOJ A2TJ7103 

OA TE SAMPlED: 2115/95 2115/95 2115/95 
DATA ANALYZED: 2/21195 2/21195 2124/95 

DILUTION FACTOR: 1.0 1.0 1.0 
POL 

Acrylonitrile 100 IOOU 100 u IOOU 
l-Chloropropene 5 IIU 5U 5U 
VInyl acalala 10 IOU IOU IOU 
P1oplonllrlle 100 100U 100U 100 u 
Malhacrylonllrlle 5 5U 5U 6U 
leobultnol 200 200UR 200 UR 200UJ 
Olbromomelhone II IIU 6U 6U 
1,4-0io .. ne 200 200UR 200UR 200UJ 
Melhyl malhecrylall 10 IOU IOU IOU 
Elhyl melhocryfale II IIU liU &U 
1,2-0ibromoethone II liU IIU 6U 
I. I, 1,2-Telrochloroelhene II IIU 6U IIU 
1.2.3- Trlchloropropene II liU 5U 5U 
1,4-0ichloro- 2-bulene II IIU IIU &U 
I, 2 -Oibromo- 3-chloropropene 10 IOU IOU IOU 
I,J-Oichlorobenrene II IIU &U 6U 
1,4-0ichlorobenrene II IIU liU &U 
I, 2 -Oichlorobenrene 5 6U &U 5U 



PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLA TILE AQUEOUS ANALYSES (ug/11 Valh.lallon Tabla 
SAMPLE LOCATION: BS-01-014 BS-01-RI4 

LAB NUMBER: A2THT104 A2THW104 
DATE SAMPLED: 2/16/95 2/16/95 

DATE ANALYZED: 2/21/95 2/27/95 
DILUTION FACTOR: 1.0 1.0 

ANAL YTE POL 
Phenol 10 IOU IOU 
bls 12-Chloroelhyl) Ether 10 IOU IOU 
2- Chlorophenol 10 IOU 10 u 
I, J- Olchlorobenrena 10 IOU IOU 
I, 4- Dlchlorobenrena 10 IOU IOU 
1,2- Dlchlorobenrena 10 IOU IOU 
2- Methylphanol 10 to u 10 u 
2. 2'-o•ybloii-Chloropropenal 10 IOU IOU 
N-Nitrooo-01-n-Propylemlna 10 IOU IOU 
4-Melhylphenol 10 to u IOU 
tt•••chloroelhene to IOU tO u 
Nllrobenrena to IOU IOU 
loophorona 10 10 u IOU 
2-NIIrophenol 10 IOU 10 u 
2, 4- Dlmelhylphanol 10 IOU 10 u 
blo 12-Chloroelho•yl Mathena 10 tO U IOU 
2,4-0ichlorophenol 10 IOU to u 
1,2,4- Jrlchlorobenzana 10 10 u IOU 
Naphlhalene 10 IOU 10 u 
4-Chloroenlllne 10 10 u IOU 
lfe•echlorobuladlena 10 IOU IOU 
4 ·Chloro- J. Malhylphenol 10 IOU 10 u 
2 -Melhylnaphlhalena 10 IOU IOU 
He•achlorocyclopentedlene 10 IOU IOU 
2 ,4,11· Trlchlorophenol 10 IOU IOU 
2,4,6- Jrlchlorophanol 211 26 u 25 u 
2-Chloronophlhalena 10 IOU 10 u 
2-NIIroonlllna 211 211 u 26 u 
Acenephlhylene 10 IOU IOU 
2 .11-0inllrololuene 10 10 u IOU 
J·NIIroanillne 25 211 u 26 u 
Aconephlhene 10 IOU IOU 
2,4-Dinilrophanol 26 26 u 25 u 
Dlbenroluran 10 IOU IOU 
4-Nitrophenol 25 25 u 26 u 
2,4-Dinltrotoluene 10 IOU 10 u 
Fh.Jorene 10 IOU 10 u 
Dlmelhylphlhalale 10 10 u 10 u 
Diethylphlhelale 10 10 u IOU 
4-Chlorophenyl-phenylolher 10 IOU 10 u 
4-NIIroanillne 25 25 u 26 u 
4,6-Dinllro-2-Melhylphenol 25 25 u 25 u 
N-NIIrosodiphenylomlne 10 10 u 10 u 



PROJECT: NCBC OUlfi'ORT, MISSISSII'I'I 6EMIVOLA TILE AQUEOUS ANALYSES Cug/11 Volldallon Tabla 
SAMPlE LOCATION: BS-01-014 BS-OI·RI4 

LAB NUMBER: A2THTI04 A2TilWI04 
OA TE SAMPlED: 2115/95 2115/95 

OA TE ANALYZED: 2/21/96 2/27195 
DILUTION FACTOR: 1.0 1.0 

ANALYTE I'Ql 
4 · Br omophanyt · phenylalher 10 IOU 10 u 
tteRithlorobenrene 10 IOU IOU 
l'anlachlorophenol 25 25 u 26 u 
l'henanllvene 10 IOU IOU 
Anttvacene 10 IOU 10 u 
Ol·n·Bulylphlhalala 10 IOU 10 u 
Fluoranlhene 10 IOU 10 u 
l'yrane 10 IOU IOU 
Bulylbanrylphlhalala 10 IOU IOU 
Banro Cal Anlhracena 10 IOU IOU 
3, 3'-0ichlorobanrldlne 10 IOU IOU 
Chryoene 10 IOU IOU 
blo C2·Eihylha•yll l'hlhalala 10 IOU IOU 
01-n-Oclyl l'hlhalala 10 IOU IOU 
Banro Cbl Fluoranlhane 10 10 u IOU 
Benro Ckl Fluoranlhene 10 IOU IOU 
Banro Cal l'yrene 10 IOU 10 u 
lndano C 1,2, 3-cdl Pyrone 10 IOU IOU 
Olbanr Ca,hl Anlhracene 10 IOU IOU 
Banro Cg,h,ll l'arylene 10 IOU IOU 
Carbarole 10 IOU 10 u 
Aniline 10 IOU 10 u 
N-NIIrooodlmelhylomlne 10 IOU IOU 
Bonryl alcohol 10 IOU IOU 
J&4·Mothylphenol 10 IOU IOU 
Bonrolc acid 20 20U 20 u 
2,3,4,11- Telrachlorophenol 50 50U 50U 
I, 2 -Oiplvlnylhydrarlna 10 IOU IOU 
Benrldlne 10 IOUJ 10 UJ 
Pyridine 10 IOU IOU 
2-l'lcollne 20 20U 20U 
N-NIIrooomalhylalhylamlno 10 IOU IOU 
Molhyt molhaneoullonolo 10 IOU IOU 
N-Niuooodlolhylomlne 10 IOU 10 u 
Elhyl Melhanoullonalo 10 IOU IOU 
Acelophenone 10 IOU IOU 
N-NIIrooopyrrolldlne 10 IOU IOU 
N· Nllrosomorphollne 10 IOU IOU 
o- T oluldlna 10 10 u IOU 
N-NIIroooplperldlne 10 IOU IOU 
o,o·Dimalhyl·phllnelhylamlne 10 IOU IOU 
2,6-Dichlorophenol 10 IOU IOU 
ltaxachloropropene 100 IOOU 100 u 
N Nilrosodl·n·bulytamlne 10 IOU IOU 
Salrole 10 10 u IOU 
I, 2,4, 5· Telrochlorobanrene 10 IOU 10 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI SEMIVOLATILE AQUEOUS ANALYSES Cug/11 Validation Table 
SAMPLE LOCA liON: BS-01-014 BS-OI-RI4 

LAB NUMBER: A2THT104 A2THW104 
DATE SAMPlED: 2/15195 2115/95 

DATE ANAL VZED; 2127195 2127195 
DILUTION FACTOR: 1.0 1.0 

ANAl VIE POl 
laosoltolo lloloQ 10 IOU IOU 
1.4 -Noplhoqulnone 200 200U 200U 
l,l·Oinllrobenrene 10 IOU IOU 
PenlechlorobenliM 10 IOU 10 u 
I·Nophlhylomlne 10 IOU IOU 
2-Nophlhylomlne 10 IOU IOU 
N-NIIro·o·loluldlne 10 IOU IOU 
Olphenylomlne 10 IOU IOU 
I, J,ll· Trlnllrobonllnl 110 liOUA 50 UA 
Phen•cetln 110 50U liOU 
4-Amlnoblphenyl 60 &OU !iOU 
Penlocl~oronluobenune 110 liOU &OU 
Pron1mld• 20 20U 20 u 
4-NIIroqulnollne·l·o•lde 100 IOOU 100 u 
Methopyrllene 100 IOOU IOOU 
Aromllo llololl A A 
p·IOimelhylomlnololobenrone 20 20 u 20U 
J,l'·Oimelhylbonlldine 60 60U 60 u 
2 ·Acolylomlnolluorone 20 20 u 20U 
7,12·Dimelhylbenlflllnllwlcene 100 IOOU IOOU 
He11.1chloropropene 10 lOUR lOUR 
l·Melhylchol•nllwene 100 IOOU IOOU 



PROJECt: NCBC GULFPORT, MISSISSIPPI PESTICIDE/PCB AQUEOUS ANAlYSES tug/IJ Validation hble 

SAMPLE lOCATION: BS·OI-013 BS-01-Ril 
LAB NUMBER: A2THTI02 A2TUW102 

DATE SAMPLED: 2/16/95 2115/95 
DAlE ANAlYZED: l/4/95 l/4/95 

DILUTION: 1.0 1.0 
ANALYTE POl 
olpho-BIIC 0.05 0.05 u 0.05 u 
belo·BIIC 0.05 0.05 u 0.05 u 
delto·BIIC 0.011 0.011 UJ 0.05 UJ 
gomm1 · BIIC lllndonel 0.011 0.05 u 0.05 u 
Heptochlor 0.05 0.05 u 0.05 u 
Aldrin 0.011 0.05 u 0.05 u 
lleptochlor Epo•lde 0.05 0.05 u 0.05 u 
Endooullon I 0.08 0.05 u 0.05 u 
Dieldrin 0.10 O.IOU O.IOU 
4,4"· ODE 0.10 O.IOU O.IOU 
Endrln 0.10 O.IOU O.IOU 
Endooullen II 0.10 O.IOU O.IOU 
4.4"· 000 0.10 O.IOU O.IOU 
Endooullen Sullete 0.10 O.IOU 0.10 u 
4,4'· DOT 0.10 O.IOU 0.10 u 
Melho•ychlor 0.50 0.50U 0.50U 
Endrln Ketone 0.10 O.IOU O.IOU 
Endtln Aldehyde 0.10 O.IOU O.IOU 
olpho·Chliudene 0.06 0.05 u 0.05 u 
g•mme·Chlordene 0.06 0.05 u 0.05 u 
Touphene 8.0 li.O U 5.0U 
Aroclor·l 018 1.0 1.0 u I.OU 
Aroclor-12 2 I 2.0 2.0U 2.0U 
Aroclor·l2l2 1.0 1.0 u 1.0 u 
Aroclor· 12 4 2 I 1.0 u 1.0 u 
Aroclor·l248 1.0 1.0 u 1.0 u 
Aroclor·l254 1.0 1.0 u 1.0 u 
Aroclor·l280 1.0 1.0 u 1.0 u 
Dlolole 1.0 1.0 u I.OU 
Chlorobenr•l•t• 0.11 O.!iOU O.liOU 
loodrln 0.10 O.IOU O.IOU 
Kepone 1.0 1.0 u 1.0 u 



PROJECT: NCBC GUlFPORT, MISSISSIPPI ORGANOPHOSPHORUS PESTICIDE AQUEOUS ANALYSIS (ug/11 
SAMPLE LOCATION: BS-OI·DI4 BS-OI-RI4 

LAB NUMBER: A&BI60032001 A5BI60032002 
DATE SAMPLED: 2/16/96 2115/9& 

DATE ANALYZED: J/1/95 3/1/95 
ANAL YTE POL 
Trlelhylphosphorolhloala 0.6 0.5 u 0.5 u 
lhlonuln 0.& 0.6 u 0.6 u 
Phorale 0.11 0.6 u 0.5 u 
Sullolepp 0.11 0.6 u 0.5 u 
Olmelhoale 0.& 0.6 u 0.& u 
Dl1ullolon 0.11 0.5 u 0.5 u 
Melhyl Paralhlon 0.6 0.6 u 0.5 u 
Elhyl Paralhlon 0.11 0.6 u 0.6 u 
ram hur 0.& 0.5 u 0.6 u 

PROJECT: NCBC GULFPORT, MISSISSIPPI HERBICIDE AQUEOUS ANALYSES lug/11 
SAMPLE LOCATION: BS-01·014 BS·OI·RI4 

lAB NUMBER: AIIBI600J2001 A6BI600J2002 
DATE SAMPLED: 2116/96 2/15/95 

DATE ANAlYZED: 2/22/811 2/22/96 
ANALYTE POl 
2.4·0 0.11 0.6 u 0.6 UJ 
2,4,11-T 0.1 0.1 u 0.1 UJ 
2,4,6-TP 0.2 0.2 u 0.2 UJ 
Dlnoseb 0.7 0.7 UJ 0.7 UJ 

PROJECT: NCDC GUlfPORT, MISSISSIPPI DIOXIN/FURANS AQUEOUS ANAlYSES lpg/11 

ANALYTE 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
1,2,3, 7,8-PeCDD 
1,2,3. 7,8 PoCOF 
2,3,4, 7,8-PoCDF 
1,2,3,4, 7,8-lbCDD 
1,2,3.6, 7,8-lhCDD 
1,2,3, 7,8,9-lhCDO 
1,2,3,4, 7,8-lbCOF 
1,2,3,6, 7,8-lbCOF 
2,3,4,6,7,8-lhCDF 
I, 2. 3, 7 .B. 9-lbCOF 
1,2,3,4,6, 7,8-llpCDD 

1.2,3.4.6, 7,8-llpCOF 
1,2,3,4, 7,8,9-llpCDF 

OCDO 
OCDF 

SAMPLE LOCA liON: BS-0 1·014 BS-0 I·RI4 
LAB NUMBER: 080412-0001-SA 080412-0002-SA 

DATE SAMPLED: 2116/96 2/15/96 
DATE ANALYZED: 3/7/9& 317/96 

1.0 u 1.2 u 
0.77 u 0.68 u 
1.9 u 2.1 u 
1.8 u 1.6 u 
1.6 u 1.4 u 

0.96 u 0.84 u 
0.76 u 0.84 u 
I.IU 0.68 u 

0.77 u 0.49 u 
0.93 u 0.83 u 
0.90U 0.67 u 
1.0 u 0.80U 
1.7 u I.B u 
1.0 u 1.0 u 
2.6 u 0.71 u 
9.0U 8.6 u 
2.4 u 2.1 u 

Velidalion Tabla 

Validation Tobie 

Validation Tobia 



PROJECT: NCBC GUlFPORT, MISSISSIPPI 
SAMPlE LOCATION: 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 
ANALYTE POL 
Nephi helene 2.0 
Aconephlhylene 2.0 
Acenaphlhene 2.0 
Fluorene 1.0 
Phenanllune 1.0 
Anltvacene 1.0 
Fluoranthene 0.60 
Pyrena 0.110 
6enrolelenltvacene 0.13 
Ctvyeene 0.20 
Benrolbllluoranlhene 0.18 
Benrollllluorenlhene 0.17 
Benrolelpyrene 0.20 
Olbenrole,hlenllvecene 0.20 
lndenol 1 ,2,3-cdlpyrene 0.20 
Benrolp.h.llperylene 0.20 

BS·OI·DI4 
A68160032001 

2116/96 
2/26/95 

2.0 u 
2.0 u 
2.0U 
1.0 u 
1.0 u 
1.0 u 

O.liOU 
O.liOU 
0.13 u 
0.20U 
0.18 u 
0.17 u 
0.20U 
0.20U 
0.20U 
0.20U 

POLYNUCLEAR AROMA TIC llYDROCARBONS AQUEOUS ANAlYSES lugnt 
6S·OI·RI4 

A68160032002 
2116/96 
2/26/95 

2.0U 
2.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 

0.60U 
0.60 u 
0.13 u 
0.20U 
0.18 u 
0.17 u 
0.20U 
O.:ZOU 
0.20 u 
0.20 u 

Velldellon Table 



PROJECT: NCBC GUlfPORT, MISSISSIPPI INORGANIC AQUEOUS ANALYSES lugnJ Validation Table 
BS-01-014 BS-OI-R14 

AIEWO A IEWJ 
11/18/94 11/18/94 

ANAl YTE 
Antimony 20U 2.0U 
Aue.Vc 5.0U li.OU 
B••k•m 1.0 u I.OU 
BeryHium 1.0 u 1.0 u 
Cadmium 1.0 u 1.0 u 
Clvomlum 1.0 UJ 1.0 UJ 
Co ball 1.0 u 1.0 u 
Copper 2.3 J 2.0 u 
lead 2.0 u 2.0U 
Mercury 0.20U 0.20U 
Nlchl 2.0U 2.0U 
Selenium 4.0U 4.0U 
SHvar I.OU 1.0 u 
Thallium I.OUJ 1.0 UJ 
Venadium 1.2 J 1.7 J 
line 18.7 J 7.11 J 
Cyanide IO.OUR 10.0 UR 
lin ll.OU ll.OU 
Sulllde 1,000 J < 1,000 



Groundwater Sampling Event No. 5 



Validation Groundwater Results 



PROJECT: NCBC GULFPORT, MISSISSIPPI DIOXIN/FURANS AQUEOUS ANALYSES (pg/1): QUANTERRA 

SAMPLE LOCATION: GPTH05-1 GPTH05-2 GPTH05-2D GPTH05-3 GPTH05-4 

LAB NUMBER: 082031-000 1-SA 082031-0002-SA 082031-0003-SA 08 2031-0004-SA 082031-0005-SA 

DATE SAMPLED: 5/19/95 5/19/95 5/19/95 5/19/95 5/19/95 

DATE ANALYZED: 6/1/95 6/1/95 6/1/95 6/1/95 6/1/95 

2,3,7,8-TCDD 1.3 u 56 17 2.6 u 5.0 u 
2,3,7,8-TCDF 1.2 u 4.3 u 4.0 u 1.7 u 3.2 u 
1,2,3, 7 ,8-PeCDD 1.8 u 11 u 7.2 u 4.5 u 8.0 u 
1,2,3,7,8-PeCDF 1.9 u 4.2 u 8.6 u 3.2 u 9.6 u 
2,3,4, 7,8-PeCDF 1.7 u 3.7 u 7.7 u 2.8 u 8.6 u 
1,2,3,4, 7 ,8-HxCDD 1.4 u 2.8 u 12 u 3.4 u 9.9 u 
1,2,3,6, 7 ,8-HxCDD 1.1U 3.3 u 9.6 u 2.6 u 8.2 u 
1,2,3, 7 ,8,9-HxCDD 3.8 u 18 u 10 u 5.9 u 33 u 
1,2,3,4, 7 ,8-HxCDF 0.47 u 1.0 u 7.0 u 0.48 u 3.8 u 
1,2,3,6, 7 ,8-HxCDF 0.50 u 1.1U 9.6 u 0.51 u 5.3 u 
2,3,4,6, 7,8-HxCDF 0.61 u 1.4 u 10 u 0.62 u 5.8 u 
1,2,3,7,8,9-HxCDF 0.77 u 1.7 u 12 u 0.79 u 6.9 u 
1,2,3,4,6,7,8-HpCDD 25 u 110 29 u 47 130 

1,2,3,4,6,7,8-HpCDF 1.4 u 8.7 u 3.6 u 0.53 u 4.0 u 
1,2,3,4, 7,8,9-HpCDF 0.65 u 0.90 u 1.4 u 0.79 u 1.9 u 
OCDD 520 2900 J 670 840 2800 

OCDF 7.0 u 18 u 7.0 u 3.0 u 6.8 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI DIOXIN/FURANS AQUEOUS ANALYSES (pg/11: QAL 

SAMPLE LOCATION: GPTH05-1 GPTH05-2 GPTH05-2D GPTH05-3 GPTH05-4 

LAB NUMBER: 9505320-01 9505320-04 9505320-05 9505320-06 9505320-07 

DATE SAMPLED: 5/19/95 5/19/95 5/19/95 5/19/95 5/19/95 

DATE ANALYZED: 6/6/95 6/6/95 6/6/95 6/6/95 6/6/95 

2,3, 7,8-TCDD 1.45U 3 L8 45_2 L63 U L70 U 

2,3,7,8-TCDF 0_89 u 1.24 u 0.22 u 0.76 u 0.83 u 
1, 2, 3, 7, 8-PeCDD 1.62 u 2.0 u 1.49 u 1.53 u 1.49 u 
1,2,3,7,8-PeCDF 1.25 u 1.71 u 1.16 u 1.37 u 1.23 u 
2,3,4, 7 ,8-PeCDF 1.22 u 1.66 u 1.14 u 1.34 u 1.20 u 
1,2,3,4, 7,8-HxCDD 0.79 u 0.88 u 0.93 u 0.79 u 0.58 u 
1,2,3,6, 7,8-HxCDD 0.73 u 0.82 u 0.87 u 0.73 u 0.54 u 
1,2,3, 7,8,9-HxCDD 0.77 u 0.27 u 0.28 u 0.77 u 0.17 u 
1,2,3,4, 7 ,8-HxCDF 0.43 u 0.63 u 0.48 u 0.55 u 0.38 u 
1,2,3,6, 7,8-HxCDF 0.39 u 0.57 u 0.43 u 0.49 u 0.34 u 
2,3,4,6, 7 ,8-HxCDF 0.46 u 0.67 u 0.51 u 0.58 u 0.41U 

1,2,3, 7 ,8,9-HxCDF 0.19 u 0.26 u 0.20 u 0.22 u 0.16 u 
1,2,3,4,6, 7,8-HpCDD 0.21 u 30.1 36.8 0.23 u 30.2 

1,2,3,4,6, 7 ,8-HpCDF 0.54 u 0.20 u 0.24 u 0.73 u 0.67 u 
1,2,3,4,7,8,9-HpCDF 0.85 u 1.10 u 1.36 u ,_ 17 u 1.06 u 
OCDD 63.6 468 620 153 343 

OCDF 3.48 u 5.11 u 4.24 u 3.98 u 3.79 u 



Validated Quality Assurance and Quality Control Results 



PROJECT: NCBC GULFPORT, MISSISSIPPI 

2,3, 7 ,8-TCDD 

2,3,7,8-TCDF 

1,2,3,7,8-PeCDD 

1,2,3, 7 ,8-PeCDF 

2,3,4, 7 ,8-PeCDF 

1,2,3.4, 7 ,8-HxCDD 

1,2,3,6, 7 ,8-HxCDD 

1,2,3, 7 ,8,9-HxCDD 

1,2,3,4, 7 ,8-HxCDF 

1,2,3,6,7,8-HxCDF 

2,3,4, 6, 7 ,8-HxCDF 

1,2,3, 7,8,9-HxCDF 

1,2,3,4, 6, 7 ,8-HpCDD 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4, 7 ,8,9-HpCDF 

OCDD 

OCDF 

SAMPLE LOCATION: 

LAB NUMBER: 

DATE SAMPLED: 

DATE ANALYZED: 

DIOXIN/FURANS AQUEOUS ANALYSES (pg/11: QUANTERRA 

BS-01-015 BS-01-RI5 

082031-0006-SA 082031-0007 -SA 

5/19/95 5/19/95 

6/7/95 6/1/95 

3.9 u 2.0 u 
2.9 u 0.63 u 
7.8 u 4.0 u 
6.8 u 4.9 u 
6.1 u 4.2 u 
7.0 u 3.8 u 
5.8 u 2.9 u 
6.2 u 3.3 u 
3.3 u 0.83 u 
4.5 u 0.88 u 
4.9 u 1.1U 

5.8 u 1.4 u 
4.8 u 6.8 u 
2.3 u 1.2 u 
1.3 u 1.7 u 
15 u 12 UJ 

5.2 u 22 u 



PROJECT: NCBC GULFPORT, MISSISSIPPI DIOXIN/FURANS AQUEOUS ANALYSES (pg/1): OAL 

SAMPLE LOCATION: BS-01-015 BS-01-RI5 TRVLBLK 

LAB NUMBER: 9505320-08 9505320-09 95095320-10 

DATE SAMPLED: 5/19/95 5/19/95 5/19/95 

DATE ANALYZED: 6/6/95 1/5/00 6/6/96 

2,3,7,8-TCDD 1.35 u 1.39 u 1.41 u 
2,3,7,8-TCDF 0.59 u 0.69 u 0.67 u 
1,2,3, 7,8-PeCDD 1.14 u 0.84 u 1.07 u 
1,2,3, 7 ,8-PeCDF 1.07 u 1.08 u 0.99 u 
2,3,4, 7 ,8-PeCDF 1.04 u 1.05 u 0.96 u 
1,2,3,4, 7 ,8-HxCDD 0.64 u 0.50 u 0.51 u 
1,2,3,6, 7 ,8-HxCDD 0.60 u 0.46U 0.47 u 
1,2,3, 7,8,9-HxCDD 0.63 u 0.49 u 0.50 u 
1,2,3,4, 7 ,8-HxCDF 0.31 u 0.33 u 0.26 u 
1,2,3,6, 7,8-HxCDF 0.23 u 0.30 u 0.23 u 
2,3,4,6, 7 ,8-HxCDF 0.33 u 0.13 u 0.28 u 
1,2,3,7,8,9-HxCDF 0.13 u 0.15 u 0.11 u 
1,2,3,4,6, 7 ,8-HpCDD 0.76 u 0.20 u 0.59 u 
1,2,3,4,6, 7,8-HpCDF 0.55 u 0.16 u 0.51 u 
1,2,3,4, 7,8,9-HpCDF 0.87 u 0.96 u 0.80 u 
ocoo 1.42 u 0.55 u 1.84 u 
OCOF 2.15 u 3.77 u 3.04 u 



Groundwater Sampling Event No. 6 



Validation Groundwater Results 



PROJECT: NCBC GULFPORT, MISSISSIPPI DIOXIN/FURANS AQUEOUS ANALYSES: (pg/11 
SAMPLE LOCATION: G6W001 G6W002 G6W002D G6W003 G6W004 

LAB NUMBER: K 1009-0013 K 1009-0016 K1009-0017 K1009-001 8 K 1009-0019 
DATE SAMPLED: 08115/95 08115/95 08/15/95 08115/95 08/15/95 

DATE ANALYZED: 09/11/95 09111/95 09/11/95 09111/95 09/11/95 
2,3,7,8-TCDD 3.74U 3.62U 3.00U 3.09U 3.13U 
2,3, 7,8-TCDF 3.15U 3.36U 2.60U 3.01U 2.21 u 
1,2,3, 7,8-PeCDD 4.38U 4.78U 3.96U 4.27U 3.85U 
1,2,3,7,8-PeCDF 2.59U 2.80U 2.71U 2.58U 1.88U 
2,3,4, 7,8-PeCDF 2.81 u 3.03U 2.94U 2.80U 2.04U 
1,2,3,4, 7,8-HxCDD 3.13U 3.20U 3.67U 3.55U 3.15U 
1,2,3,6, 7 ,8-HxCDD 2.73U 2.79U 3.19U 3.09U 2.75U 
1,2,3, 7,8,9-HxCDD 2.99U 3.01U 3.49U 3.38U 3.00U 
1,2,3,4, 7,8-HxCDF 1.37U 1.34U 1.83U 1.56U 1.10U 
1,2,3,6, 7,8-HxCDF 1.21 u 1.19U 1.62U 1.38U 0.97U 
2,3,4,6, 7,8-HxCDF 1.46U 1.43U 1.96U 1.66U 1.17U 
1,2,3, 7,8,9-HxCDF 1.76U 1. 73U 2.36U 2.01U 1.42U 
1,2,3,4,6, 7,8-HpCDD 2.95U 0.54U 0.89U 185 0.55U 
1,2,3,4,6, 7,8-HpCDF 1.36U 1.37U 1.62U 1.58U 1.60U 
1,2,3,4, 7,8,9-HpCDF 1.85U 1.86U 2.20U 2.15U 2.18U 
OCDD 110 147 112 783 298 
OCDF 4.79U 6.45U 6.07U 1.52U 6.36U 



Validated Quality Assurance and Quality Control Results 



PROJECT: NCBC GULFPORT, MISSISSIPPI 
SAMPLE LOCATION: 

2,3, 7,8-TCDD 
2,3,7,8-TCDF 
1,2,3, 7 ,8-PeCDD 
1, 2, 3, 7, 8-PeCDF 
2,3.4, 7,8-PeCDF 
1,2,3.4, 7,8-HxCDD 
1,2,3,6, 7,8-HxCDD 
1,2,3, 7,8,9-HxCDD 
1,2,3,4, 7,8-HxCDF 
1,2,3,6, 7,8-HxCDF 
2,3,4,6, 7,8-HxCDF 
1,2,3, 7,8,9-HxCDF 
1,2,3,4,6, 7,8-HpCDD 
1,2,3,4,6, 7,8-HpCDF 
1,2,3,4, 7 ,8,9-HpCDF 

OCDD 
OCDF 

LAB NUMBER: 
DATE SAMPLED: 

DATE ANALYZED: 

DIOXIN/FURANS AQUEOUS ANALYSES: (pg/1) 
G6WRI 

K1009-0012 
08/15/95 
09/11/95 

3.98U 
2.68U 
4.57U 
2.41 u 
2.62U 
3.19U 
2.78U 
3.04U 
1.16U 
1.02U 
1.23U 
1.49U 
1.85U 
1.23U 
1.67U 

3.52U 
5.24U 
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1.0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness (PARCCJ criteria the laboratory reviewed the data package and the data also were 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESA) guidance document 20.2-04 7B ( 1988) entitled, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory OC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the OC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level D data package and any nonconforming 
data were discussed in the data package cover letter and case narrative. 

The Level D data packages were then reviewed and validated by Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency (USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1 990a and 1990b) as specified by 
NEESA document 20.2-04 7B. The data review and validation process is independent of the 
laboratory's checks because it is impossible to repeat the review conducted by the laboratory. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following. 

1!. Undetected. The analyte was not detected above the contract required quantitation 
limit (CROLl. The "U" designator also is used to qualify laboratory contaminants. 
The "U" designator is applied to an environmental sample when the laboratory 
contaminant is detected in an environmental sample at a concentration less than 5 
times ( 1 0 X for common contaminants) the value of the concentration detected in 
any corresponding field OC blank, method blank or preparation blanks. 

J Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The "J" designator is used to qualify an analyte that was present at a 
concentration between the CROL and method detection limit (MDL) or the data 
"failed" some of the analytical validation criteria but did not require rejections of the 
data. When combined with the U designator, the quantitation limit is estimated . 

.B Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical functional guideline criteria. The "R" 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-04 7B, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (D00s) of the Work Plan for Naval Construction Battalion Center 
(NCBC) Gulfport, Mississippi, dated October 1993. The following sections present a brief 
description of PARCCs criteria. 
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Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPDl between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (01-02) I ( ~ (01 + 02)) x 100 

01 and 02 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSO samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for water matrices. Precision for MS/MSD/MD samples was assessed by using the target 
analyte specific RPO criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and 
the true value of the parameter being measured. Accuracy can be calculated from the analytical 
data and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery ( %R) between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R ((A-B)/C) X 100 
A Measured concentration of the spiked analyte. 
B Measured concentration of the spiked compound in the unspiked 

sample. 
C True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known 
reference material before digestion. The recovery of the internals standards was used to assess 
accuracy for the Dioxin/Furan fraction. Each of these approaches provides a measure of the matrix 
effects on the analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sampling 
plan design. Representativeness was evaluated using the field and laboratory QC blank sample 
results. QC blank samples are equipment rinseate blanks, field blanks, trip blanks, laboratory 
method blanks for organic analysis and laboratory preparation blanks for inorganic analysis. 
Positive detection of target analytes in the QC blank samples identify contaminants that possibly 
were introduced to the associated environmental sample during sample collection, transport or 
laboratory analysis. Representativeness was also evaluated used the defined extraction and 
analytical holding time requirements set forth in the Work Plan for NCBC Gulfport or the analytical 
methodology. 

Comparability. Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by 
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the other PARCC parameters because only when precision and accuracy are known can data sets 
be compared with confidence. 

Completeness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NCBC, Gulfport, Mississippi. Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 1 00. 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
dioxin/furans, semivolatile organic compounds, polynuclear aromatic hydrocarbons, pesticides and 
polychlorinated biphenyls (PCBs), organophosphorous pesticides, herbicides, metals and cyanide, 
and the wet chemistry parameter sulfide. Duplicate samples are evaluated for precision only when 
contaminants are detected in both the environmental sample and the sample's duplicate. A NO in 
the RPD column of the spreadsheet indicates that a RPD calculation was not required because one 
result was a non-detect and the other result was less than the compound/analyte CROL!CRDL. 
Environmental samples and their respective duplicates may not exhibit positive results for all 
compounds found at or near the contract required quantitation limit (CRQL) or detection limit 
(CRDU because of low levels of contamination found at a site. Duplicates with Relative Percent 
Differences (RPDs) within control limits indicate adequate sampling practices and/or good analytical 
precision. Duplicates with RPDs outside the control limits may result from inappropriate sampling 
procedures, matrix interferences, or non-homogeneity of the sample matrix. In addition, poor 
precision can be attributed to deviation(s) from the analytical methodology or to poor reproducibility 
of target analyte concentrations at or near the required quantitation or detection limits (CROLs or 
CRDLs). The acceptance criteria for evaluating precision of field duplicates analytical results is a 
RPD of 20 for water matrices. 

The percent of duplicate samples collected for the analytical parameters and sample matrices was 
greater than ten percent (1 0%) for the water matrix as specified in the Work Plan for NCBC 
Gulfport, Mississippi. The following Sections summarize the evaluation of analytical precision for 
the water matrix for the following analytical groups: 

• GC/MS volatile organic compounds !GC/MS VOCs); 
• dioxin/furan compounds (0/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHs); 
• pesticides, PCBs,; 
• organophosphorous pesticides; 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike (MS)/matrix spike duplicates (MSDs) pairs for organic fractions, and matrix duplicate 
pairs (MD pairs) for the metals/cyanide, and sulfide fractions. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-1 and 2-2 for the water matrix. The results of the evaluation of precision for MS/MSD 
samples is provided in Tables 2-3 through 2-11 for the water matrix. 

In addition, to assess whether instrument calibration for volatile and semivolatile analytical methods 
resulted in non-compliant duplicate precision, tables were made of initial and continuing calibration 
outliers for each sample delivery group (SDG) and are included in Appendix A. Calibration criteria 
was met in the other organic fractions. Therefore, tables of calibration criteria were not prepared 
for those fractions. To assess the potential for non-compliance in metals analytical data, caused by 
physical and/or chemical interferences and indicated by non-compliant serial dilution results, tables 
were prepared of serial dilution results. These are included in Appendix B. 
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TABLE 2- 1 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

VOLATILES 
NO. ASSC. 

SAMPLE ID MATRIX 

4 

SEMIVOLATILES 
NO. ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

27176 GPTHOGW-1 WATER 4 

TOTAL SAMPLES 4 

DIOXIN/FURANS 
NO. ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

27176 GPTHOGW1 WATER 4 

TOTAL SAMPLES 4 

COMPOUND 

COMPOUND 

NO COMPOUNDS DETECTED 

COMPOUND 

TOTAL TCDD 

TOTAL OCDD * 

SAMPLE 

CONC. 

SAMPLE 

CONC. 
}}:;,::,:: 

SAMPLE 

CONC. 

0 

133 

•- MPC; MAXIMUM POSSIBLE CONCENTRATION REPORTED IN SAMPLE AND /OR DUPLICATE SAMPLE. 

REPORTED AS MPC DUE TO THE PRESENCE OF POTENTIAL INTERFERENCES WHICH DO NOT 

SATISFY IDENTIFICATION CRITERIA (I.E., ION RATIOS). 

POLYNUCLEAR AROMATIC HYDROCARBONS 

PESTICIDES/PCBS ONE 
NO. ASSC. 

2-2 

}) 

DUP 

CONC 

DUP 

CONC 

DUP 

CONC 

24.5 

215 

DUP 

MAX 

RPD RPD 

:, <=,·· >> >>'··=·· 1·:·:/.<<.:i',··:·: 

MAX 

RPD RPD 

20% 200% 

20% 47~ 

MAX 

RPD 



TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

ORGANOPHOSPHOROUS PESTICIDES 
NO. ASSC. 

CHLORINATED HERBICIDES 
NO. ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

27176 GPTHOGW1 WATER 4 

TOTAL SAMPLES 4 

SAMPLE DUP MAX 

SAMPLE DUP MAX 

COMPOUND CONC. CONC RPD RPD 

NO COMPOUNDS DETECTED H:'i .. < ......... : ......... , ........ , ...... :,: [::) ::::::. 20% H>•'::::<··'•· .. 
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TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

VOLATILES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

SEMI VOLATILES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPD IN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

DIOXIN/FURANS 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 0 2 0.0% 

POLYNUCLEAR AROMATIC HYDROCARBONS 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

PESTICIDES/PCBS 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

NO- INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 

ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 

BELOW THE CRQL. 
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TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

ORGANOPHOSPHOROUS PESTICIDES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

CHLORINATED HERBICIDES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25 0% 1 0 100.0% 

ND- INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 

ONE (1} RESULT IS NON-DETECT AND THE OTHER RESULT IS 

BELOW THE CRQL. 
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TABLE 2-2 
INORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

METALS 
NO. ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

27176 GPTHOGW-1 WATER 4 

TOTAL SAMPLES 4 

SULFIDE 

NO. ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

27176 GPTHOGW·1 WATER 4 

TOTAL SAMPLES 4 

COMPOUND 

ARSENIC 

BARIUM 

BERYLLIUM 

CHROMIUM 

COBALT 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

VANADIUM 

ZINC 

COMPOUND 

SULFIDE 

2. 6 

SAMPLE DUP MAX 

CONC. CONC RPD RPD 

19.2 26.9 20% 33% 

166.0 198.0 20% 18% 

1.2 1.7 20% 34% 

26.6 56.3 20% 72% 

12.1 22.2 20% 59% 

19.8 25.5 20% 25% 

0.1 0 20% 200% 

37 52.5 20 1% 35% 

0 0 83 20% NO 

3.4 0 20% NO 

49.1 74.7 20% 41% 

87.9 93.3 20% 6% 

SAMPLE DUP MAX 

CONC. CONC RPD RPD 

1 1.7 20% 52% 



TABLE 2-2 
INORGANIC FRACTIONS 
WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

METALS 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 4 8 33% 

SULFIDE 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 0 1 0.0% 

NO- INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 
BELOW THE CRDL. 
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TABLE 2-3 
GC/MS VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

VOA COMPOUNDS UNITS 

104 102 
*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1, GPTHOGW-1 0, GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 

BENZENE 
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TABLE 2-4 
DIOXIN/FURAN 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTHOGW-1 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

DIOXIN/FURAN CONGENERS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1, GPTHOGW-1 D, GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 

%RAND RPDS WERE DEEMED IN CONTROL BY THE DATA REVIEWER. 
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TABLE 2-5 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTHOGW10 

MSD = MATRIX SPIKE DUPLICATE 

*DENOTES VALUE NOT WITHIN OA/OC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1. GPTHOGW-1 D. GPTHOGW-2. GPTHOGW-3, GPTHOGW-4 
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TABLE 2- 5, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS = MATRIX SPIKE SA!v1PLE GPTHOGW1DR 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1 DR 

2- 11 



TABLE 2-6 
POLYNUCLEAR AROMATIC HYDROCARBONS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTHOGW1 DRX SDG 27176 
r-------.-------.-------~ 

MSD = MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

PAH COMPOUNDS 

0.0 

1.4 

2.2 

3.1 

4.3 

0 

4.4 

3.2 

8.7 

3.4 

*DENOTES VALUE NOT WITHIN OA/OC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1 RX, GPTHOGW-1 DRX, GPTHOGW-2RX, GPTHOGW-3RX, GPTHOGW-4RX 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 

RECOVERIES AND RPDS WERE DEEMED IN CONTROL BY THE DATA VALIDA TOR. 
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TABLE 2- 7 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTHOGW1D 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

PEST COMPOUNDS 

ug/L 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1, GPTHOGW-1 D, GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 
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TABLE 2-8 
ORGANOPHOSPHOROUS PESTICIDES 

WATER SAMPLE MATRIX SPIKE.MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTHOGW1 0 

MSD = MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

OPP COMPOUNDS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1, GPTHOGW-1 D. GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 

NO QC LIMITS WERE REPORTED BY THE LABORATORY. 

RECOVERIES WERE DEEMED IN CONTROL BY THE DATA VALIDA TOR. 
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TABLE 2-9 
HERBICIDES 

WATER SAMPLE MATRIX SPIKE.MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTHOGW10 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

HERB COMPOUNDS 

*DENOTES VALUE NOT WITHIN OA/OC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1, GPTHOGW-1 D, GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 

NO QC LIMITS WERE REPORTED BY THE LABORATORY. 

RECOVERIES AND RPDS WERE DEEMED IN CONTROL BY DATA VALIDA TOR. 
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TABLE 2-10 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NCBC GULFPORT HO 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1, GPTHOGW-1 D, GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
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TABLE 2- 11 
SULFIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS ::::: MATRIX SPIKE 

*DENOTES VALUE NOT WITHIN OA/OC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1, GPTHOGW-1 D, GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 
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2.1 Water Matrix 

No target compounds requiring RPD calculation were detected in either the water samples or 
associated duplicates for the volatiles, semivolatiles, polynuclear aromatic hydrocarbons, 
pesticides/PCB/kepone, organophosphorous pesticides, and herbicides (Table 2-1). Therefore, no 
precision assessment was conducted for those parameters. 

The dioxin/furan analysis of the field duplicate pair of sample GPTHOGW1 exhibited a non­
compliant RPD for the two (2) congeners detected (Table 2-1 ). The non-compliant congeners were 
total TCDD, and total OCDD. A total TCDD concentration was detected in the field duplicate 
sample, but was not detected in the original sample. The TCDD result is biased high due to 
laboratory contamination. The contamination was due to the presence of trace amounts of the 
1 ,2,3.4-TCDD marker compound, previously used by the laboratory, that remain in the system. All 
total TCDD results in the samples can be attributed to this contamination since there were no 
positive results in the samples for 2,3,7,8-TCDD. The non-compliance for total TCDD can be 
attributed to laboratory contamination. The congener total OCDD was detected as a MPC in the 
field duplicate sample. A MPC (maximum possible concentration) value is reported when not all 
identification criteria; i.e. ion ratios, is satisfied. The concentration may be less than the reported 
concentration, but not higher. The non-compliance for the congener total OCDD may be attributed 
to laboratory inconsistencies. 

Eight (8) of the twelve (12) target analytes detected in the metals analysis of the field duplicate 
pair of sample GPTHOGW-1 exhibited non-compliant RPDs (Table 2-2). The target analytes with 
non-compliant RPDs were arsenic, beryllium, chromium, cobalt, lead, mercury, nickel, and 
vanadium. The non-compliance for the analytes beryllium, cobalt, nickel, and vanadium can be 
attributed to the low concentrations detected. Results were less than the CRDL in both of the 
samples. The analyte lead was also non-compliant for matrix spike and matrix duplicate criteria. 
This could be indicative of a matrix interference. The non-compliance for lead may be attributed to 
field inconsistencies. The analyte mercury was detected in the original sample at a concentration 
above the CRDL of 0.08 ug/L at 0.1 ug/L. The analyte was not detected in the field duplicate 
sample. The non-compliance for mercury could be attributed to the low concentration detected. 
The non-compliance for the analytes chromium and arsenic may be attributed to laboratory and/or 
field inconsistencies. Assessment of the non-compliant analytes for serial dilution criteria indicates 
that they were in-control (Appendix 8). 

The field duplicate pair of sample GPTHOGW-1 analyzed for sulfide exhibited a non-compliant RPD 
value (Table 2-2). Sulfide was detected in the Dl field blank associated with the field duplicate pair 
(Table 4-11 ). Although the analytical data did not require qualification due to the field blank result, 
the contamination could affect precision results. The non-compliance for sulfide can be attributed 
to field contamination. 

The evaluation of precision of the water matrix for the MS/MSD samples is provided in Tables 2-3 
through 2-11. All MS/MSD sample pairs analyzed for volatiles, dioxin/furans, polynuclear aromatic 
hydrocorbons, pesticides/PCBs, organophosphorous pesticides and herbicides exhibited acceptable 
RPDs between spike compounds (Tables 2-3, 2-4, 2-6, 2-7, 2-8, and 2-9). 

The semivolatile analysis of the MS/MSD pair of sample GPTHPGW1 D exhibited non-compliant 
RPDs for five (5) of the eleven (11) spike compounds (Table 2-5, page 2-10). The non-compliance 
resulted from the negative recoveries of the compounds in the MS sample. The sample and the 
MS/MSD were reanalyzed and exhibited only one non-compliant RPD (Table 2-5, page 2-11 ). The 
analytical data did not require qualification. 
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The target analytes arsenic and lead exhibited non-compliant RPDs between the MD pair analyzed 
of sample GPTHOGW-1. All positive and non-detect results for arsenic in all field samples were 
appropriately qualified as estimated, J/UJ. The non-compliance for lead was less than 35%, so the 
analytical results did not require qualification. 

The MD pair analyzed for sulfide exhibited a non-compliant RPD value (Table 2-11 ). However, 
based on the assessment of additional QC criteria, the analytical data did not require qualification. 

Based on assessment of duplicate precision evaluation criteria, the water matrix analytical data was 
acceptable for each SDG with the noted potential for bias in the metals analytes arsenic and lead. 
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3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recovery (% R) computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water matrix for the 
following analytical groups: 

• GC/MS volatile organic compounds (GC/MS VOCsl; 
• dioxin/furan compounds (0/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHs); 
• pesticides, PCBs,; 
• organophosphorous pesticides; 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

Accuracy was assessed using MS and MSD samples for organic analyses and MS samples for 
inorganic analyses for each matrix, as well as surrogate compound recoveries for those analytical 
fraction which utilize them. Accuracy for the dioxin/furan fraction was assessed using the recovery 
of internal standards. The results of the evaluation of accuracy for the MS/MSO samples is 
provided in Tables 2-3 through 2-11 for water matrix. The results of the evaluation of accuracy for 
the surrogates in the samples are provided in Table 3-1 through 3-8 for the water matrix. 

3.1 Water Matrix 

All MS/MSD sample pairs analyzed for volatiles, dioxin/furans, polynuclear aromatic hydrocarbons, 
pesticides/PCBs, organophosphorous pesticides, herbicides, and sulfide exhibited acceptable 
recoveries of spike compounds (Tables 2-3, 2-4, 2-6, 2-7, 2-8, 2-9, and 2-11 ). 

The surrogate recoveries for volatiles, polynuclear aromatic hydrocarbons, pesticide/PCBs, kepone, 
and herbicides were acceptable (Tables 3-1, 3-4, 3-5, 3-6, 3-7, and 3-8). 

The internal standard (IS) recoveries for the dioxin/furan fraction were acceptable with the 
exception of one ( 1) IS in three (3) samples and two (2) IS in one ( 1) sample. The reported result 
for 1 ,2,3,7,8-PeCOF in sample GPTHOGW-2 was appropriately qualified as estimated, J/UJ, and 
should be considered potentially underestimated. The reported result for 2, 3,4, 7, 8-PeCOF in 
sample GPTHOGW1 0 was appropriately qualified as estimated, J/UJ, and should be considered 
potentially underestimated. The reported result for 1 ,2,3, 7,8-PeCOO in samples GPTHOGW1 0 and 
GPTHOGW-4 were appropriately qualified as estimated, J/UJ, and should be considered potentially 
underestimated. 

The MS/MSD of sample GPTHOGW1 0 analyzed for semivolatile organics had non-compliant %Rs 
for six (6) of the eleven ( 11) spike compounds (Table 2-5, page 2-1 0). The non-compliant 
recoveries were due to an error by the laboratory. The MS/MSO pair was re-extracted and 
reanalyzed and exhibited one (1) compound, 1 ,2,4-trichlorobenzene, with a non-compliant %R 
(Table 2-5, page 2-1 1). Based on the assessment of additional QC criteria the analytical data did 
not require qualification. 
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TABLE 3- 1 
SURROGATE% RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE ID 

27176 BS-01-TB 

BS-01-DI 

BS-01-PI 

BS-01-RI 

GPTHOGW-1 

GPTHOGW1D 

GPTHOGW-2 

GPTHOGW-3 

GPTHOGW-4 

GPTHOGW1 OMS 

GPTHOGW1 DMSD 

SMC1 =TOLUENE-OS 

SMC2 = BROMOFLUOROBENZENE 

SMC3 = 1.2-DICHLOROETHANE-04 

#SAMPLES %REC 

IN 

11 33 

SMC1 

103 

103 

90 

104 

103 

104 

105 

102 

103 

104 

104 

%REC 

OUT 

0 

SMC2 SMC3 

90 87 

90 91 

91 89 

92 91 

90 92 

92 92 

90 94 

91 92 

89 96 

91 92 

87 94 

QC LIMITS 88% - ~ 1 0% 

QC LIMITS 86% - 115% 

QC LIMITS 76% - 114% 

%TOTAL 

IN 

100.0% 

3-2 

TOTAL OUT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



.TABLE 3-2 
WATER SAMPLE INTERNAL STANDARDS% RECOVERIES 
1DIOXIN/FURAN 

NCBC GULFPORT HO 

QC LIMITS: 40% - I 20% 

'-VALUE OUTSIDE OF OC LIMITS 
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TABLE3-3 
SURROGATE% RECOVERIES 

SEMIVOLATILE WATER SAMPLES 

NCBC GULFPORT HO 

SOG SAMPLE 10 

27176 BS-01-01 

BS-01-PI 

BS-01-PIRE 

BS-01-RI 

GPTHOGW-2 

GPTHOGW-3 

GPTHOGW-4 

GPTHOGW1 

GPTHOGW1D 

GPTHOGW1DR 

GPTHOGW1 OMS 

GPTHOGW1 DMSD 

GPTHOGW1 DMSR 

S1 = NITROBENZENE-OS 

S2 = 2-FLUOROBIPHENYL 

S3 = TERPHENYL-014 

S4 = PHENOL D-5 

S5 = 2-FLUOROPHENOL 

S6 = 2.4.6-TRIBROMOPHENOL 

#SAMPLES % REC 

IN 

13 75 

S1 

99 

97 

78 

97 

91 

63 

S3 

95 

96 

79 

99 

100 

S3 

%REC 

OUT 

3 

S2 S3 

97 119 

102 114 

81 92 

101 118 

100 103 

S9 60 

ss S6 
95 106 

99 97 

S3 so 
102 S1 

100 96 

91 71 

OC LIMITS= 35%-114% 

CC LIMITS = 43% - 11 6% 

OC LIMITS= 33%- 141% 

OC LIMITS= 10%-94% 

OC LIMITS= 21%- 110% 

QC LIMITS = 10%- 123% 

%TOTAL 

IN 

96.2% 

S4 ss ss TOTAL OUT 

82 79 92 0 

*6 *19 46 2 

*4 31 52 1 

83 78 84 0 

79 73 90 0 

S3 7S 92 0 

77 70 95 0 

S2 72 88 0 

73 61 75 0 

so 72 82 0 

74 69 84 0 

S1 72 82 0 

62 55 64 0 
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TABLE 3-4 
SURROGATE% RECOVERIES 

POLYNUCLEAR AROMATIC HYDROCARBONS WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE ID TD-14 TOTAL OUT 

27176 BS-01-01 NA 0 

BS-01-DIRE 86 0 

BS-01-PI NA 0 

BS-01-PIRE 101 0 

BS-01-RI I NA 0 

BS-01-RIRE 83 0 

GPTHOGW-2 NA 0 

GPTHOGW-2RE 93 0 

GPTHOGW-3 NA 0 

GPTHOGW-3RE 96 0 

GPTHOGW-4 NA 0 

GPTHOGW-4i=IE 103 0 

GPTHOGW1 NA 0 

GPTHOGW1RE 102 0 

GPTHOGW1D NA 0 

GPTHOGW1 ORE 100 0 

GPTHOGW1 OMS NA 0 

GPTHOGW1 DRX1 105 0 

GPTHOGW1 DMSD NA 0 

GPTHOGW1 DRX2 102 0 

TERPHENYL-d 14 QC LIMITS NOT PROVIDED 

NA- INDICATES SURROGATE COMPOUND NOT SPIKED 

RECOVERIES DEEMED IN-CONTROL BY DATA VALIDA TOR 

#SAMPLE % REC %REC %TOTAL 

IN OUT IN 

20 15 0 100.0% 

3- 5 



TABLE 3-5 
SURROGATE% RECOVERIES 

PESTICIDES/PCB WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE 10 

27176 BS-01-DI 

BS-01-PI 

BS-01-RI 

GPTHOGW-1 

GPTHOGW1D 

GPTHOGW-2 

GPTHOGW-3 

GPTHOGW-4 

GPTHOGW1 OMS 

GPTHOGW1 DMSD 

DCB = DECACHLOROBIPHENYL 

#SAMPLES % REC 

IN 

10 10 

DCB TOTAL OUT 

75 0 

50 0 

85 0 

41 0 

33 0 

45 0 

44 0 

43 0 

44 0 

43 0 

QC LIMITS = 1 7% - 123% 

%REC %TOTAL 

OUT IN 

0 1 oo.o•.-, 
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TABLE 3-6 
SURROGATE% RECOVERIES 

KEPONE WATER SAMPLES 

NCBC GULFPORT HO 

SOG SAMPLE 10 

27176 BS-01-DI 

BS-01-PI 

BS-01-RI 

GPTHOGW-1 

GPTHOGW1D 

GPTHOGW-2 

GPTHOGW-3 

GPTHOGW-4 

DCB = DECACHLOROBIPHENYL 

#SAMPLES % REC 

IN 

8 8 

DCB TOTAL OUT 

96 0 

69 0 

110 0 

49 0 

42 0 

54 0 

57 0 

50 0 

QC LIMITS= 14%- 132% 

%REC %TOTAL 

OUT IN 

0 100 oo,<, 
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TABLE 3-7 
SURROGATE% RECOVERIES 

ORGANOPHOSPHOROUS PESTICIDES WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE 10 ASPON 

27176 BS-01-01 55 

BS-01-PI 22. 

BS-01-PIRE 47 

BS-01-RI 69 

GPTHOGW-1 50 

GPTHOGW1D 64 

GPTHOGW-2 66 

GPTHOGW-3 45 

GPTHOGW-4 82 

GPTHOGW1 OMS S5 

GPTHOGW1 DMSD 62 

TOTAL OUT 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ASP ON QC LIMITS = 38%- 131% 

#SAMPLES 

I 
% REC %REC %TOTAL 

IN OUT IN 

11 I 10 1 90.9% 
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TABLE3-8 
SURROGATE% RECOVERIES 

CHLORINATED HERBICIDES WATER SAMPLES 

NCBC GULFPORT 

SDG SAMPLE ID 

27176 BS-01-DI 

BS-01-PI 

BS-01-RI 

GPTHOGW-1 

GPTHOGW1D 

GPTHOGW-2 

GPTHOGW-3 

GPTHOGW-4 

GPTHOGW1 OMS 

GPTHOGW1 DMSD 

DCBA TOTAL OUT 

88 0 

88 0 

85 0 

81 0 

70 0 

83 0 

71 0 

89 0 

77 0 

69 0 

DCBA- 3.5-DICHLOROBENZOIC ACID QC LIMITS = 25% • 127% 

#SAMPLES % REC 

I 
%REC %TOTAL 

IN OUT IN 

10 10 I 0 100.0% 
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Two (2) semivolatile samples exhibited acid surrogate recoveries which were outside the minimum 
acceptable criteria for accuracy (Table 3-3). The surrogate compound phenol-d 5 was recovered less 
than 1 0% in samples BS-0 1-PI and BS-0 1 -PI RE. The surrogate compound 2-fluorophenol was 
recovered less than 10% in sample BS-01 -Pl. This indicates that positive results for the acid 
fraction in these two (2) samples may be underestimated and that non-detect results are unreliable. 
All positive results for acid fraction compounds in samples BS-01 -PI and BS-01 -PIRE were 
appropriately qualified as estimated, J, and non-detect results for acid fraction compounds were 
rejected, R. This constituted a rejection of thirteen ( 1 3) data points in the QC blank sample. 

The organophosphorous pesticide surrogate recovery for one ( 1) field QC sample, BS-0 1-PI, was 
below the acceptable minimum criteria for accuracy (Table 3-7). This indicates that reported 
positive and non-detect results for target compounds in the sample may be underestimated. The 
reported results in sample BS-0 1-PI were appropriately qualified as estimated, J/UJ. 

The MS/MD analyzed for inorganic analytes exhibited five (5) compounds with non-compliant %Rs 
(Table 2-1 0). The non-compliant target analytes were arsenic, lead, selenium, thallium, and 
cyanide the M S sample GPTHOGW-1 . The % Rs for all non-compliant analytes were below the 
minimum criteria for accuracy, which indicates that the quantified values for these analytes may be 
underestimated. Positive and non-detect results for arsenic, selenium, thallium and cyanide were 
appropriately qualified as estimated, J/UJ. The %R for lead was less than 30%. This indicates 
that positive results for lead in associated samples are underestimated, and non-detect results are 
unreliable. The positive results for lead in the samples in SDG 27176 were qualified as estimated, 
J, and the non-detect results for lead were rejected, R. This constituted a rejection of three (3) 
data points in QC blank samples. The completion goal for the metals fraction was still met. 

Based on assessment of MS/MSD and surrogate sample accuracy evaluation criteria, the water 
matrix analytical data was acceptable for each SDG with the exception of the semivolatile fraction 
and the metals fraction. Some of the analytical results may be overestimated or underestimated. 
For the semivolatile fraction, thirteen ( 13) data points in a field QC blank were rejected, R, due to 
surrogate %R below 10%. For the metals fraction, three (3) data points for lead in the QC blanks 
were rejected due to MS %R less than 30%. 
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4.0 REPRESENTATIVENESS 

Representativeness of the environmental sample analytical data was assessed using trip blanks, 
field blanks, equipment rinseate blanks, and laboratory method blanks. The environmental samples 
and associated blanks were analyzed for the following target analyte groups: 

• GC/MS volatile organic compounds (GC/MS VOCs); 
• dioxin/furan compounds (0/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHs); 
• pesticides, PCBs,; 
• organophosphorous pesticides; 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

The trip blank samples were analyzed for only GC/MS volatile organic target analytes. Field blanks, 
equipment rinseate blanks, and laboratory method blanks were analyzed for target analytes in each 
listed category. The assessment of representativeness is summarized in tabular form for each type 
of blank, trip blank results are summarized in Table 4-1, field blank results are summarized in 
Tables 4-2 through 4-11, equipment rinseate blank results are summarized in Tables 4-1 2 through 
4-21 and method blank results are summarized in Tables 4-22 through 4-30. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

Organic Target Analytes 

• CRDL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CRQL and less than 5 times the blank value (1 0 times for common 
laboratory contaminants), the sample result was rejected and amended as estimated 
non-detected at the CROL for the target compound. 

• U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 5 times the blank value ( 1 0 times for common 
laboratory contaminants), the sample result for the blank contaminant was amended 
as non detect at the concentration reported in the sample results. 

• No Action (NA). If a sample result for the blank contaminant was greater than the 
CRQL and 5 time the blank value ( 1 0 times for common laboratory contaminants), 
the result was not amended. 

Inorganic Target Analytes 

• U Validation Qualifier. If a sample result for the blank contaminant was less than 
the IDL and less than 5 times the blank value, the sample result was amended as 
non-detected. 

• UJ Validation Qualifier. If a sample result for the blank contaminant was less than 
the sample IDL when the absolute value of the negative blank value was greater 
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TABLE 4-1 
GC/MS VOLATILE COMPOUNDS DETECTED IN TRIP BLANKS 

NCBC GULFPORT HO 

RELATED ENVIRONMENTAL 

SDG NUMBER BLANK ID SAMPLES 

27176 BS-01-TB GPTHOGW-1, GPTHOGW-4 

GPTHOGW-3 

GPTHOGW-2. GPTHOGW1 D 

CONTAMINANT 

ACETONE 

ACETONE 

ACETONE 

4-2 

TB VALIDATION 

CONC. UNITS QUALIFIER 

8 ug/L CRQL 

8 ug/L u 
8 ug/L ?;:: > :····:····· 



TABLE 4 • 2 
GC/MS VOLATILES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

TAL 

GPTHOGW-1 D, GPTHOGW-2, 

BS01PI 

4-3 

CONTAMINANT 

ACETONE 

CHLOROFORM 

ACETONE 

FB VA~IDATION 

CONC. UNITS 

38 ug/L 

ug/L 

7 ug/L 



TABLE4-3 
DIOXIN/FURANS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

GPTHOGW-1 D. GPTHOGW-2. 

GPTHOGW-4 

GPTHOGW-1 D. GPTHOGW-2, 

GPiHOGW- 1 D. GPTHOGW-2. 

GPTHOGW-1 D, GPTHOGW-2. 

4-4 

CONTAMINANT 

TOTAL TCDD 

1,2,3.7,8.9-HxCDF • 

TOTALTCDD 

TOTAL HxCDF • 

FB 

CONC. UN!TS 

15 4 pg/L 

2.43 pg/L 

8.38 pg/L 

2.43 pg/L 



TABLE4-4 
SEMIVOLATILES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

GPTHOGW-1 D. GPTHOGW-2, 

C::OTI-U"\C::\./V_~. GPTHOGW-4 

BSD1 PI GPTHOGW1 D. GPTHOGW1 DR, GPTHOGW1 DM 

GPTHOGW1 DMSR 

GPTHOGW-1, GPTHOGW-2, GPTHOGW-3, 

GPTHOGW-4 

4-5 

CONTAMINANT 

NO CONTAMINATION FOUND 

N-NITROSOOIPHENYLAMINE 

N-NITROSOOIPHENYLAMINE 



TABLE 4-5 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

4-6 

CONTAMINAfi:T 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 



TABLE4-6 
PESTICIDES/PCBS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

, GPTHOGW-1 D. GPTHOGW-2, 

lr.I>T><f'"II~W-~. GPTHOGW-4 

, GPTHOGW1 D, GPTHOGW-2, 

GPTHOGW-4 

4- 7 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 



TABLE4-7 
KEPONE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

GPTHOGW-1 D, GPTHOGW-2, 

'""'n•nr:w .. ~ GPTHOGW-4 

GPTHOGW1 D, GPTHOGW-2, 

IC:<>n•nr:w.~ GPTHOGW-4 

4-8 

CONTAMINANT 

NO CONTAM!NATION FOUND 

NO CONTAMINATION FOUND 



TABLE 4 • 8 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

GPTHOGW-1 D, GPTHOGW-2, 

GPTHOGW-4 

9501 PI GPTHOGW-1, GPTHOGW1 D, GPTHOGW-2, 

GPTHOGW-3. GPTHOGW-4 

4-9 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 



TABLE 4-9 
HERBICIDES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

8501 PI 

GPTHOGW-1 D, GPTHOGW-2, 

, GPTHOGW-4 

GPTHOGW1 D, GPTHOGW-2, 

, GPTHOGW-4 

4- 10 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 



TABLE 4- 10 
TOTAL METALS/CYANIDE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

BS01PI 

, GPTHOGW-1 D. GPTHOGW-2, 

r-PT~r~r.~~-~.GPTHOGW~ 

GPTHOGW1 D, GPTHOGW-2, 

r-PT'-'I~t>I.AJ.O GPTHOGW-4 

GPTHOGW-1, GPTHOGW1 D, GPTHOGW-2, 

GPTHOGW-3. GPTHOGW-4 

4. 11 

CONTAMINANT 

BARIUM 

BARIUM 

ZINC 

FB VALIDATION 

CONC UNITS 

1.3 ug/L 

6.4 ug/L 

5.0 ug/L 



TABLE 4-11 
SULFIDE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

GPTHOGW-2, 

4- 12 

CONTAMINANT 

SULFIDE 

NO CONTAMINATION FOUND 

FB 
CONC. 

0.2 



TABLE 4-12 
GC/MS VOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

TAL 

GPTHOGW-1 D. GPTHOGW-2, 

4. 13 

RB VALIDATION 

CONTAMINANT CONC. UNITS 

ACETONE 14 ug/L 



TABLE 4 -13 
DIOXIN/FURANS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

GROSS CONTAMINATION FOUND •• 

••- GROSS CONTAMINATION FOUND IN THE EQUIPMENT RINSEATE BLANK AND ITS RE-EXTRACTION 

AND REANALYSIS, WHICH WAS DETERMINED BY THE DATA VALIDATOR TO BE 

THE UKEL Y RESULT OF LABORATORY CONTAMINATION. THE FIELD SAMPLES 

WERE NOT QUALIFIED. HOWEVER. THE RINSEATE BLANKS WERE REJECTED, A. 
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TABLE 4-14 
SEMIVOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

GPTHOGW-3. GPTHOGW-4 

4- 15 

RB VALIDATION 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-15 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

TAL 

CONTAMINANT 

GPTHOGW-1 D. GPTHOGW-2, NO CONTAMINATION FOUND 
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TABLE 4-16 
PESTICIDES/PCBS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

, GPTHOGW-1 D, GPTHOGW-2, 

Pn<nr~w .. ~. GPTHOGW-4 

4- 17 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4- 17 
KEPONE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

GPTHOGW-3, GPTHOGW-4 

CONTAMINANT 

GPTHOGW-2. NO CONTAMINATION FOUND 
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TABLE 4 • 18 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

AL 

BS01 AI GPTHOGW-1, GPTHOGW-1 D, GPTHOGW-2, 

GPTHOGW-3. GPTHOGW-4 

4. 19 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4- 19 
HERBICIDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

. GPTHOGW-1 D, GPTHOGW-2, 

. GPTHOGW-4 

4-20 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-20 
TOTAL METALS/CYANIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

GPTHOGW-2. 

4- 21 

CONTAMINANT 

BARIUM 

RB VALIDATION 

CONC. UNITS 

1.2 ug/L 



TABLE 4-21 
SULFIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

<7176 

ENVIRONMENTAL 

GPTHOGW-1, GPTHOGW-1 D, GPTHOGW-2, 

GPTHOGW-3. GPTHOGW-4 

4- 22 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4 • 22 
GC/MS VOLATILES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

RELATED ENVIRONMENTAL 

SDG NUMBER BLANK ID SAMPLES 

27176 VBLK5Q BS-01 -PI, BS-01 -RI, GPTHOGW1, 

GPTHOGW·3, GPTHOGW-4, BS-01-TB 

GPTHOGW1 D. GPTHOGW-2. BS-01 ·RI 

4·23 

MB VALIDATION 

CONTAMINANT CONC. UNITS QUALIFIER 

METHYLENE CHLORIDE 1 ug/L CRQL 

METHYLENE CHLORIDE 1 ug/l F'''''':: 



TABLE 4-23 
DIOXIN/FURANS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

1-RI, GPTHOGW1, 

GPTHOGW-4, 

BS-01-RI 

4-24 

MB 

CONTAMINANT CONC. UNITS 

2.3,4,7,8-PeCDF 8.07 pg/L 



TABLE 4-24 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 
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TABLE 4 · 25 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN METHOD BLANKS 
NCBC GULFPORT HO 

GPTHOGW2RE, GPTHOGW1 RE, GPTHOGW3R 

GPTHOGW1DRE, GPTHOGW4RE, GPTHOGW1 

GPTHOGW1 DRX2 

•• - ALL FIELD AND QC SAMPLES FROM ORIGINAL EXTRACTION REJECTED, R, 

DUE TO A SPIKING ERROR. 
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TABLE 4 • 26 
PESTICIDE/PCBS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

or::.>nmrow_~ GPTHOGW1. GPTHOGW-3, 

GPTHOGW1 D. GPTHOGW-4, GPTHOGW1 

GPTHOGW1 DMSD 
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TABLE 4-27 
KEPONE DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4-28 

CONTAMINANT 

NO CONTAMINATION 



TABLE 4-28 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4. 29 



TABLE 4- 29 
HERBICIDES DETECTED IN METHOD BLANKS 
NCBC GULFPORT HO 

I, 

GPTHOGW-2, GPTHOGW1, GPTHOGW-3, 

GPTHOGW1 D, GPTHOGW-4, GPTHOGW1 DM 

GPTHOGW1 DMSD 
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TABLE 4-30 
TOTAL METALS/CYANIDE DETECTED IN METHOD BLANKS 
NCBC GULFPORT HO 

RELATED ENVIRONMENTAL 

SDG NUMBER BLANKID SAMPLES 

27176 W0519481 BS-01·01. BS-01-PI. BS-01-RI. 

GPTHOGW-2. GPTHOGW1, GPTHOGW-3, 

GPTHOGW1 D, GPTHOGW-4, GPTHOGW1 OMS, 

GPTHOGW1 DMSD 
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MB VALIDATION 

CONTAMINANT CONC. UNITS QUALIFIER 

COPPER 7.9 ug/L u 
SELENIUM -1 4 ug/L J/UJ 

THALLIUM ·1.4 ug/L J/UJ 



than the IDL, the sample result for the blank contaminant was amended as 
estimated non-detected. 

• J Validation Qualifier. If a sample result for the blank contaminant was greater than 
the IDL and less than 1 0 times the blank value, when the absolute of the negative 
blank value id greater than the IDL the result was amended as estimated at the 
laboratory value. 

4.1 Trip Blanks 

Trip blanks contained deionized water from the laboratory and consisted of samples bottles which 
were similar to the environmental sample containers. The trip blanks were prepared and packaged 
at the laboratory prior to the sampling event and traveled with the sample bottles to the site. The 
trip blank bottles were not opened at the site or anytime prior to laboratory analysis. 

Target compounds detected in the trip blank sample (Table 4-1) consisted of: 

• GC/MS Volatiles (Table 4-1) 
acetone 

The compound acetone is a common laboratory contaminant and its presence in the trip blank may 
be attributed to laboratory contamination. Some analytical results required qualification due to the 
trip blank contamination. However, based on the assessment of the trip blank results for 
representativeness, the analytical data is acceptable. 

4.2 Field Blanks 

The field blank, BS-01-PI, was a sample of potable water from the source at the field staging area 
and the deionized water blank, BS-0 1-01, was prepared from the source potable water. The field 
blanks were prepared at the site and placed in containers that were similar to those used for the 
environmental samples. Polynuclear aromatic hydrocarbons, pesticide/PCBs, kepone, 
organophosphorous pesticides, and herbicides target compounds were not detected in the field 
blank samples (Tables 4-5, 4-6, 4-7, 4-8, and 4-9). Target compounds and analytes detected in 
the field blank samples consisted of: 

• GC/MS Volatiles (Table 4-2) 
acetone 
chloroform 

• Dioxin/Furan (Table 4-3) 
Total TCDD 
1 ,2,3, 7,8,9-HxCDF 
Total HxCDF 

• Semivolatiles (Table 4-4) 
n-nitrosodiphenylamine 

• lnorganics (Table 4-1 Ol 
barium 
zinc 

• Sulfide (Table 4-11) 
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The detected acetone result in both field blanks is attributed to laboratory contamination because 
acetone is a common laboratory contaminant. The chloroform detected in the potable water field 
blank is a trihalomethane, which can be formed when "free" chloride ions are present. It is an 
artifact of the water source. The dioxin/furan compounds detected in the field blanks are not 
common blank contaminants. The results detected are most likely the result of laboratory 
contamination, i.e., glassware used by the laboratory for the extraction process. The inorganic 
analytes can be attributed to the water source, the water treatment system that was used to make 
the water or laboratory artifacts. The metals analytes were detected below the CRDL, and none of 
the sample data required qualification due to the metals analytes in the field blanks. 

Target analytes were detected in some of the field blanks. Some of the analytical data required 
qualification. However, based on assessment of field blanks for representativeness the analytical 
data was acceptable for the SDG. 

4.3 Equipment Rinseate Blanks 

The equipment rinseate blank was prepared by rinsing a piece of decontaminated sampling 
equipment with deionized water from a field Dl unit. A sample of this water was collected and 
placed in sample containers similar to those used for the environmental samples. Semivolatile 
organics, polynuclear aromatic hydrocarbons, pesticides/PCBs, kepone, organophosphorous 
pesticides, herbicides, and sulfide target compounds were not detected in equipment rinseate blank 
samples (Tables 4-14,4-15,4-16,4-17,4-18,4-19, and 4-21). Target analytes detected in the 
equipment rinseate blank samples consisted of: 

• GC/MS Volatiles (Table 4-12) 
acetone 

• Dioxin/Furan (Table 4-1 3) 
••• 

• Metals (Table 4-20) 
barium 

The detected acetone is a common laboratory contaminant and may be attributed to laboratory 
contamination. The dioxin/furan analysis of the equipment rinseate blank exhibited gross 
contamination in both the original extraction and analysis, and the re-extraction and analysis. This 
contamination could be due to laboratory contamination since this type of field contamination is not 
usual. The field samples did not require qualification. However, the rinseate blanks were rejected, 
R, due to gross contamination. The inorganic analyte can be attributed to the water source, the 
water treatment system that was used to make the water or laboratory artifacts. The metals 
analyte was detected below the CRDL. The data did not require qualification due to the detected 
barium in the rinseate blank. 

Based on assessment of equipment rinseate blanks for representativeness the analytical data was 
acceptable for the SDG, with the exception of the dioxin/furan fraction. Twenty-seven (27) 
dioxin/furan data points were rejected due to the contaminated equipment rinseate blanks. The 
completeness goal for the QC samples fell below the goal of 85% (Appendix C). However, the 
completion goal for the fraction was still met. 
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4.4 Method Blanks 

The method blanks were a sample of deionized water that is prepared by the laboratory at the time 
of analysis. Method blanks undergo the same analytical process as the corresponding 
environmental samples and associated field blanks. The purpose of the method blank is to assess 
the potential for target compounds and analytes to "contaminate" the sample during analysis. 
pesticides/PCBs, kepone, organophosphorous pesticides, and herbicides target compounds were 
not detected in method blank samples (Tables 4-26, 4-27, 4-28, and 4-29). Target analytes 
detected in the method blank samples consisted of: 

• GC/MS Volatiles (Table 4-22) 
methylene chloride 

• Dioxin/Furans (Table 4-23) 
2,3,4,7,8-PeCDF 

• Semivolatile Organics (Table 4-24) 
n-nitrosodiphenylamine 

• Polynuclear Aromatic Hydrocarbons (PAH) (Table 4-25) 
all compounds 

• lnorganics (Table 4-30) 
copper 
selenium 
thallium 

The detectable acetone results are common laboratory contaminants and are attributed to 
laboratory contamination. The dioxin/furan congener is an unusual laboratory contaminant and is 
likely an artifact from glassware used during the extraction process. The n-nitrosodiphenylamine is 
possibly due to carry over from the instrument calibration or dirty glassware encountered during the 
extraction process. The PAH compounds in the method blank were the result of a spiking error by 
the laboratory. All samples and QC were re-extracted and analyzed with acceptable results. The 
copper can be attributed to the water source, the water treatment system that was used to make 
the water or laboratory artifacts. The selenium and thallium were negative in concentration and 
can be attributed to instrumentation anomalies. 

Because target analytes were detected in some of the method blanks, some of the analytical 
results were qualified. However, based on assessment of method blanks for representativeness the 
analytical data was acceptable for each SDG. 

4.5 Holding Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the 
best extent and then a reasonable time limit is imposed under which the samples must be extracted 
or prepared and then analyzed. The holding times regulations assume that the samples have been 
properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 
results from samples with holding time violations are qualified as estimated, J/UJ, due to the 
potential for compromising the integrity of the samples. 
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All holding times requirements, extraction and analytical, were met with the exception of sample 
BS-01-PIRE for semivolatiles and organophosphorous pesticides, and all samples for the PAH 
fraction. All results qualified for holding times non-compliance are considered to be useable. The 
positive results are qualified as estimated, J, in samples with holding times exceeded by up to five 
(5) days. The non-detect and positive results are qualified as estimated, J/UJ, in samples with 
holding times exceeded from six (6) to fifteen ( 15) days. No analytical data was rejected due to 
holding times violations. 
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5.0 COMPARABILITY 

Comparability is qualitative measure designed to express the confidence with which one data set 
may be compared to another. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were analyzed in 
conformance with acceptable USEPA procedures (Refer to Table 5-1 below). The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze the 
samples should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (CLP or SW-846 Methodologies) 

U.S. EPA Method 

SW-846, Method 8240 
SW-846, Method 8290 
SW-846, Method 8270 
SW-846, Method 831 0 
SW-846, Method 8080 
SW-846, Method 8140 
SW-846, Method 8140 
CLP, ILM02.1 
CLP, ILM02.1 
SW-846, Method 9030 
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Description 

Volatile Organics 
Dioxin/Furans 
Semivolatile Organics 
Polynuclear Aromatic Hydrocarbons 
Pesticides/PCBs/Kepone 
Organophosphorous Pesticides 
Chlorinated Herbicides 
Metals 
Cyanide 
Sulfide 



6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement 
process compared with the amount expected to be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 85 percent useable data. 
Unusable analytical data are those results reported by the laboratory but rejected during the data 
validation process. A summary of the completeness goal for NCBC Gulfport is provided in Table 6-
1. For more detailed completeness goal tables, please refer to Appendix C. 

GC/MS Volatiles 
Dioxin/Furans 
Semivolatiles 
PAHs 
Pesticide/PCBs 
Organophos. Pest. 
Herbicides 
Kepone 
Metals 
Cyanide 
Sulfide 

MATRIX KEY 

QC = OC Samples 

TABLE 6-1 
COMPLETION GOAL (>85%) 

OC 

96.6 
75.0 
86.9 

100.0 
100.0 
100.0 
100.0 
100.0 
95.6 

100.0 
100.0 

GW 

96.6 
100.0 
98.6 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

GW = Ground Water Samples 

OVERALL 

96.6 
87.5 
92.8 

100.0 
100.0 
100.0 
100.0 
100.0 
97.8 

100.0 
100.0 

The analytical data met the 85 percent completeness goal for every fraction. The narrative 
following describes any extenuating factors involved in the data resolution. 

GC/MS Volatiles, Non-Compliant RRFs Two (2) volatile compounds; isobutyl alcohol and 1 ,4-
dioxane, did not always meet the initial and continuing calibration criteria of > 0.05 for RRF 
(Relative Response Factor). The RRF values fell below 0.05 in analyses affecting the SDG 
associated with this project. All non-detect sample results associated with the initial and 
continuing calibrations that exhibited either of the two (2) compounds with non-compliant RRFs are 
rejected, R, (Table A-1 ). All positive sample results associated with the initial and continuing 
calibrations that exhibited either of the two (2) compounds with non-compliant RRFs are qualified 
as estimated, J/UJ, !Table A-1). The non-compliant calibrations resulted in the rejection of 
eighteen ( 1 8) data points. The completeness goal for the fraction was still met. 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CROL 
to the concentration of the continuing calibration standard and qualifying the results as not 
detected at an estimated concentration, UJ. The non-detect qualification at the concentration of 
the continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a known concentration. 

Semivolatiles. Non-Compliant RRFs and/or %Ds Two (2) semivolatile compounds; 
hexachlorophene and benzidine, did not always meet the initial and continuing calibration criteria of 
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>0.05 for RRF (Relative Response Factor) or %D (Percent Difference). The RRF values fell below 
0.05 or the %D value was above 90% in analyses affecting the SDG associated with this project. 
All non-detect sample results associated with the initial and continuing calibrations that exhibited 
either of the two (2) compounds with non-compliant RRFs or %Ds are rejected, R, (Table A-1 ). All 
positive sample results associated with the initial and continuing calibrations that exhibited either of 
the two (2) compounds with non-compliant RRFs or %Ds are qualified as estimated, J/UJ, (Table 
A-1). The non-compliant calibrations resulted in the rejection of eighteen ( 18) data points. The 
completeness goal for the fraction was still met. 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CRQL 
to the concentration of the continuing calibration standard and qualifying the results as not 
detected at an estimated concentration, UJ. The non-detect qualification at the concentration of 
the continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a known concentration. 

Semivolatiles, Appendix IX Calibration The Appendix IX compound results for samples 
GPTHOGW1 DR and GPTHOGW1 DMSR were rejected because the laboratory did not analyze a 
continuing calibration standard with the Appendix IX compounds in it. This constituted a rejection 
of forty (40) data points. The completion goal was still met for the fraction. 

GC/MS Volatiles/Semivolatiles Target compounds for both the volatile and semivolatile fractions 
were qualified because of non-compliant calibrations. Volatile and semivolatile compounds did not 
uhv.-:Jys meet the initial and/or continuing calibration criteria for RSD (Relative Standard Deviation), 
and %D (Percent Difference). All results qualified for calibration % RSD and % D deficiencies 
(J/UJ) are considered to be useable. For the compounds in the GC/MS volatile and semivolatile 
analyses that did not meet calibration criteria, all positive results are qualified as estimated (J) 

(%Ds >25%) and all non detect results are qualified as estimated (UJ) (>50% D <90%) due to 
calibration deficiencies. 

Semivolatiles Two (2) samples; GPTHOGW1 D & GPTHOGWl DMS, were rejected, R, in favor of 
th3 rc·cxtracted and analyzed results due to a laboratory error. There was no impact on the 
completion goal due to these rejections since viable data points were obtained from the reanalysis 
results. 

Polynuclear Aromatic Hydrocarbons The laboratory spiked matrix spike solution into all QC and 
field samples in the initial extraction batch of samples for this SDG. Therefore, all of the original 
results were rejected. However, the re-extraction and analysis provided acceptable results for all 
data points. Therefore, there was no impact on the completion goal due to the error. 

Metals Target analytes lead and selenium were qualified as estimated, J/UJ, due to unacceptable 
graphite furnace MSA results in samples from the SDG. All results qualified for non-compliant MSA 
recoveries are considered to be useable. If the recovery was above the QC limits, only the positive 
results for the analyte were qualified. If the recovery was below the QC limits, or the correlation 
coefficient of an MSA curve was below the OC limits, positive and non-detect results were 
qualified as estimated, J/UJ. 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to 
address the qualification of the data in regards to evaluation of the presence, magnitude and 
characteristics of hazardous substances at NCBC Gulfport. Overall, the chemical analytical data are 
acceptable and exceeded the completion goal of 85 percent. Tables 7-1 and 7-2 provides a 
tabulation of the assessment of PARCC criteria each SDG for water samples and quality control 
samples, respectively. 

7.1 Water Samples 

The analytical data for this matrix was acceptable for all PARCC criteria categories except 
completeness. Eight (8) volatile data points were rejected due to initial and/or continuing 
calibration standards which did not meet QC criteria. The completion goal was met. Six (6) 

semivolatile data points were rejected due to initial and/or cominuing calibration standards which 
did not meet QC criteria. The completion goal was met. 

7.2 QC Samples 

The analytical data for this matrix was acceptable for the PARCC criteria of precision and 
comparability. Thirteen ( 13) semivolatile data points in the potable water field blank were rejected 
due to surrogate recovery less than 10%. The completion goal was met. Ten (1 0) volatile data 
points were rejected due to initial and/or continuing calibration standards which did not meet QC 
criteria. The completion goal was met. Four (4) semivolatile data points were rejected due to 
initial and/or continuing calibration standards which did not meet OC criteria. The completion goal 
was met. Forty (40) semivolatile data points were rejected in the field duplicate sample reanalysis 
due to the lack of a continuing calibration standard containing the Appendix IX compounds. The 
completion goal was met. Twenty-seven (27) dioxin/furan congeners were rejected in the rinseate 
blank due to gross contamination. The completion goal was met. Three (3) metals data points for 
lead were rejected in the OC blanks due to MS %R which was below 30%. The completaion goal 
was met. 
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TABLE 7-1 
PARCC CRITERIA SUMMARY 
WATER SAMPLES 
NCBC GULFPORT 

SDGs PRECISION ACCURACY REPRESENT- COMPARABILITY 

ATIVENESS 

27176 ACCEPTABLE ACCEPTABLE ACCEPTABLE 

(1) Eight (8) volatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

(2) Six (6) semivolatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 
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ACCEPTABLE 

COMPLETENESS 

ACCEPTABLE (1) (2) 

WITH REJECTIONS 



TABLE 7-2 

PARCC CRITERIA SUMMARY 

QUALITY CONTROL SAMPLES 

NCBC GULFPORT HO 

SDGs PRECISION ACCURACY REPRESENT-

AliVENESS 

27176 ACCEPTABLE ACCEPTABLE (1) (6) ACCEPT ABLE (5) 

WITH REJECTIONS WITH REJECTIONS 

(1) Thirteen (13) semivolalile data points in the potable water blank 

were rejected due to surrogate recovery less than 10%. 

Completion goal was met. 

(2) Ten (10) volatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was mel. 

(3) Four (4) semivolatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

(4) Forty (40) semivolalile data points were rejected in the field duplicate sample reanalysis 

due to the lack of a continuing calibration standard containing the Appendix IX 

compounds. Completion goal was met. 

(5) Twenty-seven (27) dioxin/luran congeners were rejected in the rinseale blank due to 

gross contamination. Completion goal was met. 

(6) Three (3) metals data points for lead were rejected due to matrix spike 

recovery less than 30% in the QC blanks. 
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ACCEPTABLE ACCEPTABLE (1 - 6) 

WITH REJECTIONS 
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APPENDIX A 

CALIBRATION SUMMARY 



TABLE A-1 
INITIAL AND CONTINUING CALIBRATION 
VOLATILE ORGANIC COMPOUNDS 
NCBC GULFPORT HO 

DATE 050594 

RRF 

0.003 
BROMOMETHANE 
SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 27176 
ICAL1: NONE 

052394 
HP1 

RRF/%D 

0.003 
27.8 

CCAL 1: BS-01-DI, BS-01-PI, BS-01-RI, BS-01-TB, GPTHOGW-1 , GPTHOGW-1 D, 
GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 



TABLE A- 2 
INITIAL AND CONTINUING CALIBRATION 

SEMIVOLATILE ORGANIC COMPOUNDS 

NCBC GULFPORT HO 

/CAL = INITIAL CALIBRATION = %RSD 

CCAL = CONTINUINO CALIBRATION = %0 

SDGS, CALIBRATIONS AND ASSOCIATED SAMPLES: 

SDG 27176 

ICALI: NONE 

CCAL t: BS-01 -DI, BS-01 -PI, BS-01 -AI, GPTHOGWI, GPTHOGWI D, 

GPTHOGW-1DMS, GPTHOGW-1DMSD, GPTHOGW-2 

CCAL2: GPTHOGW-3, GPTHOGW-4 

CCAL3: GPTHOGWIDMSR 

CCAL4: GPTHOGWIDR 

CCAL5: BS-01 -PIRE 



APPENDIX B 

SERIAL DILUTION SUMMARY 



TABLE 8-1 
WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 
NCBC GULFPORT HO 

SAMPLE GPTHOGW-4 

*-INDICATES VALUE OUTSIDE OC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANAL VZED FOR 

COnRF.SPONDING SDG'S AND ASSOCIATED SAMPLES 

27176: GPTHOGW-1, GPTHOGW-1 D. GPTHOGW-2, GPTHOGW-3, GPTHOGW-4 

+/-10% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 



APPENDIX C 

REJECTED DATA SUMMARY 



TABLE C-1 
GC/MS VOLATILES- REJECTED DATA 

NCBC GULFPORT HO 

#SAMPLES/MATRIX 

ac GW 

jGRAND TOTAL 5 4 

!coMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 59 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

10 8 

96.6% 96.6% 

OVERALL 

COMPLETENESS 

96.6% 



TABLE C- 2 
DIOXIN/FURANS- REJECTED DATA 
NCBC GULFPORT HO 

SDG #SAMPLES/MATRIX 

QC GW 

jGRAND TOTAL 4 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 27 TARGET CONGENERS/ISOMERS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

QC GW 

27 0 

75.0% 100.0% 

OVERALL 

COMPLETENESS 

87.5% 



TABLE C • 3 
SEMIVOLATILES- REJECTED DATA 
NCBC GULFPORT HO 

SDG #SAMPLES/MATRIX 

jGRAND TOTAL 4 

jcOMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 109 TARGET COMPOUNDS PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

QC GW 

57 6 

86.9% 98.6% 

OVERALL 

COMPLETENESS 

92.8% 



TABLE C- 4 
POLYNUCLEAR AROMATIC HYDROCARBONS- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

QC GW 

jGRAND TOTAL 4 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 16 TARGET CONGENERS/ISOMERS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C- 5 
PESTICIDE/PCBS- REJECTED DATA 
NCBC GULFPORT HO 

jGRAND TOTAL 4 4 

!cOMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 30 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C- 6 
ORGANOPHOSPHOROUS PESTICIDES- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

!GRAND TOTAL 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 9 TARGET COMPOUNDS PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C -7 

HERBICIDES- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

QC 

I GRAND TOTAL 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC == QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 4 TARGET COMPOUNDS PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLEC-8 
KEPONE- REJECTED DATA 
NCBC GULFPORT HO 

SDG # SAMPLES/MATRIX 

QC 

I GRAND TOTAL 4 

!cOMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

GW 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C- 9 
TOTAL METALS- REJECTED DATA 

1' NCBC GULFPORT HO 
' 

IGRANDTOTAL 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 17 TARGET ANALYTES PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

3 0 

95.6% 100.0% 

OVERALL 

COMPLETENESS 

97.8% 



TABLE C- 11 
SULFIDE- REJECTED DATA 

,. NCBC GULFPORT HO 

#SAMPLES/MATRIX 

ac 

!GRAND TOTAL 4 

!cOMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 
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1.0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness (PARCCJ criteria the laboratory reviewed the data package and the data also were 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESAl guidance document 20.2-0478 (1988) entitled, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory QC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the QC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level D data package and any nonconforming data 
were discussed in the data package cover lener and case narrative. 

The Level D data packages were then reviewed and validated by Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
·established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency (USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by 
NEESA document 20.2-0478. The data review and validation process is independent of the 
laboratory's checks because it is impossible to repeat the review conducted by the laboratory. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single lener 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following. 

U Undetected. The analyte was not detected above the contract required quantitation 
limit (CROL). The ·u· designator also is used to qualify laboratory contaminants .. 
The ·u· designator is applied to an environmental sample when the laboratory 
contaminant is detected in an environmental sample at a concentration less than 5 
times (1 0 X for common contaminants) the value of the concentration detected in 
any corresponding field QC blank, method blank or preparation blanks . 

.J Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The •J• designator is used to qualify an analyte that was present at a 
concentration between the CRQL and method detection limit (MDL) or the data 
•tailed• some of the analytical validation criteria but did not require rejections of the 
data. When combined with the U designator, the quantitation limit is estimated . 

.B Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level 0 data package with the analytical functional guideline criteria. The •R• 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-0478, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (DQOsl of the Work Plan for Naval Construction Banalion Center 
(NCBCl Gulfport, Mississippi, dated October 1993. The following sections present a brief 
description of PARCCs criteria. 
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Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPDl between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPO = (01-02) I (Yz(01 +02)) x 100 

D 1 and 02 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSO samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPO of 20 
Percent for water matrices. Precision for MS/MSD/MO samples was assessed by using the target 
analyte specific RPO criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy can be calculated from the analytical data 
and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%R) between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R 
A 
8 

c 

= ((A·Bl/Cl X 100 
= Measured concentration of the spiked analyte. 
= Measured concentration of the spiked compound in the unspiked 

sample. 
= True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known 
reference material before digestion. The recovery of the internals standards was used to assess 
accuracy for the Oioxin/Furan fraction. Each of these approaches provides a measure of the matrix 
effects on the analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sampling 
plan design. Representativeness was evaluated using the field and laboratory QC blank sample 
results. QC blank samples are equipment rinseate blanks, field blanks, trip blanks, laboratory 
method blanks for organic analysis and laboratory preparation blanks for inorganic analysis. Positive 
detection of target analytes in the QC blank samples identify contaminants that possibly were 
introduced to the associated environmental sample during sample collection, transport or laboratory 
analysis. Representativeness was also evaluated used the defined extraction and analytical holding 
time requirements set forth in the Work Plan for NCBC Gulfport or the analytical methodology. 

Comparability, Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by the 
other PARCC parameters because only when precision and accuracy are known can data sets be 
compared with confidence. 
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Completeness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NCBC, Gulfport, Mississippi. Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 1 00. 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
dioxin/furans, semivolatile organic compounds, polynuclear aromatic hydrocarbons, pesticides and 
polychlorinated biphenyls (PCBs), organophosphorous pesticides, herbicides, metals and cyanide, 
and the wet chemistry parameter sulfide. Duplicate samples are evaluated for precision only when 
contaminants are detected in both the environmental sample and the sample's duplicate. A NO in 
the RPD column of the spreadsheet indicates that a RPD calculation was not required because one. 
result was a non-detect and the other result was less than the compound/analyte CRQL/CRDL. 
Environmental samples and their respective duplicates may not exhibit positive results for all 
compounds found at or near the contract required quantitation limit (CROLl or detection limit (CROLl 
because of low levels of contamination found at a site. Duplicates with Relative Percent Differences 
(RPDs) within control limits indicate adequate sampling practices and/or good analytical precision. 
Duplicates with RPDs outside the control limits may result from inappropriate sampling procedures, 
matrix interferences, or non-homogeneity of the sample matrix. In addition, poor precision can be 
attributed to deviation(s) from the analytical methodology or to poor reproducibility of target analyte 
concentrations at or near the required quantitation or detection limits (CROLs or CRDLs). The 
acceptance criteria for evaluating precision of field duplicates analytical results is a RPD of 20 for 
water matrices. 

The percent of duplicate samples collected for the analytical parameters and sample matrices was 
greater than ten percent (1 0%) for the water matrix as specified in the Work Plan for NCBC · 
Gulfport, Mississippi. The following Sections summarize the evaluation of analytical precision for 
the water matrix for the following analytical groups: 

• GC/MS volatile organic compounds (GC/MS VOCsl; 
• dioxin/furan compounds (0/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHsl; 
• pesticides, PCBs (P/Psl; 
• organophosphorous pesticides (OPPsl; 
• herbicides; and 
• metals, cyanide, & sulfide. 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike (MS)/matrix spike duplicates (MSDs) pairs for organic fractions, and matrix duplicate 
pairs (MD pairs) for the metals/cyanide, and sulfide fractions. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-1 and 2-2 for the water matrix. The results of the evaluation of precision for MS/MSD 
samples is provided in Tables 2-3 through 2-12 for the water matrix. 

In addition, to assess whether instrument calibration for volatile and semivolatile analytical methods 
resulted in non-compliant duplicate precision, tables were made of initial and continuing calibration 
outliers for each sample delivery group (SDG) and are included in Appendix A. Calibration criteria 
was met or the non-compliance did not result in data qualification in the other organic fractions. 
Therefore, tables of calibration criteria were not prepared for those fractions. To assess the 
potential for non-compliance in metals analytical data, caused by physical and/or chemical 
interferences and indicated by non-compliant serial dilution results, tables were prepared of serial 
dilution results. These are included in Appendix B. 
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TABLE2·1--
0RGANIC FRACTIONS 
WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

VOLATILES 
NO. ASSC. 

SOG SAMPLE 10 MATRIX SAMPLES 

R8548 GPTH02·1 WATER 4 

TOTAL SAMPLES 4 

SEM !VOLA TILES 
NO.ASSC. 

DIOXIN/FURANS 
NO. ASSC. 

SOG SAMF'LE 10 MATRIX SAMPLES 

R854S G?TH02·1 WATER 4 

TOTAL SAMPLES 4 

POLYNUCLEAR AROMATIC HYDROCARBONS 

4 

PESTICIDES/PCBS/KEPONE 
NO.ASSC. 

SAMPLE CUP MAX 

COMPOUND CONC. CONC RPD RPD 

ACETONE 6 0 20% NO 

TRICHLOROFLUOROMETHANE 0 2 20% NO 

SAMPLE 

RPD 

SAMPLE OUP MAX 

J COMPOUND CONC. CONC RPO RPO 

ocoo 44.7 0 20% 200"' 

SAMPLE MAX 
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TABLE 2 -1,-CONTINUED 
ORGANIC FRACTIONS 
WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

ORGANOPHOSPHOROUS PESTICIDES 
NO.ASSC. 

CHLORINATED HERBICIDES 
NO.ASSC. 

SDG SAMPLE 10 MAT~IX 

4 

2·3 

SAMPLE DUP 

CONC 

SAMPLE DUP 

CONC. CONC 

MAX 

MAX 



TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

VOLATILES 
%OF 

DUPUCATES %WITHIN 

COLLECTED RPDIN RPD OUT RPO UMIT 

25.0% 2 0 100.0% 

SEMI VOLATILES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPO OUT RPD UMIT 

25.0% 1 I 0 100.0% 

DIOXIN/FURANS 
%OF 

DUPUCATES %WITHIN 

COLLECTED RPOIN RPO OUT RPDUMIT 

25.0% 0 1 0.0% 

POLYNUCLEAR AROMATIC HYDROCARBONS 
·%OF 

DUPUCATES %WITHIN 

COLLECTED RPOIN RPD OUT RPD UMIT 

25.0% 1 0 100.0% 

PESTICIDES/PCBS 
%OF 

DUPUCATES %WITHIN 

COLLECTED RPDIN RPD OUT RPO UMIT 

25.0% 1 0 100.0% 

NO • INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 

ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 

BELOW THE CRQL 



TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

ORGANOPHOSPHOROUS PESTICIDES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPO UMIT 

25.0% 1 0 100.0% 

CHLORINATED HERBICIDES 
%OF 

DUPUCATES %WITHIN 

COLLECTED RPOIN RPO OUT RPO UMIT 

25.0% 1 0 100.0% 

NO -INDICATt:S RPD CALCULATION NOT REQUIRED BECAUSE 

ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 

BELOW THE CRCL 
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TABLE 2- 2· 
INORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

METALS 

SOCi 

R854S 

CYANIDE 

SOCi 

RS54S 

SULFIDE 

SAMPLE 10 

GPTH02·1 

TOTAL SAMPLES 

SAMPLE 10 

GPTH02-1 

TOTAL SAMPLES 

MATRIX 

WATER 

MATRIX 

WATER 

NO.ASSC. 

SAMPLES 

4 

4 

NO. ASSC. 

SAMPLES 

4 

4 

NO.ASSC. 

COMPOUND 

ARSENIC 

BARIUM 

BERYLUUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

VANADIUM 

ZINC 

COMPOUND 

NO COMPOUND DETECTED 

2-S 

SAMPLE CUP MAX 

CONC. CONC RPO RPD 

24.3 23.5 20% 3% 

218 222 20% 2% 

1.7 2.1 20% 21"' 

1.3 0 20% NO 

58 55 20% 11"' 

15.9 15.8 20% 1% 

23.8 25.2 20% S% 

23.2 24.7 20% S% 

0.12 0 20% NO 
38.7 45.5 20% 15% 

2.4 1.8 20% 29% 

53.7 55.2 20% 2% 

57.7 SS.2 20% 2% 

SAMPLE OUP MAX 

CONC. CONC RPO RPD 

SAMPLE CUP MAX 

RPD 



TABLE 2-2 
INORGANIC FRACTIONS 
WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

METALS 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 11 2 85% 

CYANIDE 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

SULFIDE 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

ND -INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 
BELOW THE CRDL. 
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TABLE 2-3 
GC/MS VOLATILE-ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS =MATRIX SPIKE SA!v1PLE GPTH02-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD =RELATIVE PERCENT DIFFERENCE 

VOA COMPOUNDS UNITS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 

2-8 



TABLE 2-4 
DIOXIN/FURAN 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPL£ GPTH02-1 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

DIOXIN/FURAN CONGENERS 

*DENOTES VALUE NOT WITHIN CA/CC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-1 D, GPTH02·2, GPTH02-3, GPTH02-4 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 
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TABLE 2-5 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPL£ GPTH02-1 

MSD = MATRIX SPIKE DUPLICATE 

RPD • RELATIVE PERCENT DIFFERENCE 

• DENOTES VALUE NOT WITHIN CA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2. GPTH02·3, GPTH02-4, GPTH02·1D 
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TABLE C- 9 
TOTAL METALS- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

QC GW 

jGRAND TOTAL 4 4 

I COMPLETION GOAL {>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 17 TARGET ANALYTES PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

3 0 

95.6% 100.0% 

OVERALL 

COMPLETENESS 

97.8% 



TABLE C- 10 
CYANIDE- REJECTED DATA 
NCBC GULFPORT HO 

SDG #SAMPLES/MATRIX 

QC 

!GRAND TOTAL 4 

!cOMPLETION GOAL (>85%) 

MATRIX KEY 

QC == QC SAMPLES 

GW 

4 

GW == GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

QC GW 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C- 11 
SULFIDE- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

QC GW 

!GRAND TOTAL 4 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 
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1.0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness (PARCC) criteria the laboratory reviewed the data package and the data also were 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESA) guidance document 20.2-0478 (1988) entitled, Sampling and Chemica/ Analysis 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory QC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the QC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level D data package and any nonconforming data 
were discussed in the data package cover letter and case narrative. 

The Level D data packages were then reviewed and validated by Heartland Environmental Services, 
Inc.; Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency (USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by 
NEESA document 20.2-04 78. The data review and validation process is independent of the 
laboratory's checks because it is impossible to repeat the review conducted by the laboratory. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following. 

1l Undetected. The analyte was not detected above the contract required quantitation 
limit (CRQL}. The wU" designator also is used to qualify laboratory contaminants .. 
The wU" designator is applied to an environmental sample when the laboratory 
contaminant is detected in an environmental sample at a concentration less than 5 
times (1 0 X for common contaminants) the value of the concentration detected in 
any corresponding field QC blank, method blank or preparation blanks. 

J Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The "J" designator is used to qualify an analyte that was present at a 
concentration between the CRQL and method detection limit (MDL) or the data 
"failedw some of the analytical validation criteria but did not require rejections of the 
data. When combined with the U designator, the quantitation limit is estimated. 

B. Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical.functional guideline criteria. The wR" 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-0478, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (DQOs) of the Work Plan for Naval Construction Battalion Center 
(NCBCl Gulfport, Mississippi, dated October 1993. The following sections present a brief 
description of PARCCs criteria. 
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Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPD) between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (01-02) I (%(01 +02)) x 100 

01 and 02 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for water matrices. Precision for MS/MSD/MD samples was assessed by using the target 
analyte specific RPD criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy can be calculated from the analytical data 
and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%R) between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R 
A 
B 

c 

= ((A-Bl/Cl X 100 
Measured concentration of the spiked analyte. 

= Measured concentration of the spiked compound in the unspiked 
sample. 

= True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known 
reference material before digestion. The recovery of the internals standards was used to assess 
accuracy for the Dioxin/Furan fraction. Each of these approaches provides a measure of the matrix 
effects on the analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sampling 
plan design. Representativeness was evaluated using the field and laboratory QC blank sample 
results. QC blank samples are equipment rinseate blanks, field blanks, trip blanks, laboratory 
method blanks for organic analysis and laboratory preparation blanks for inorganic analysis. Positive 
detection of target analytes in the QC blank samples identify contaminants that possibly were 
introduced to the associated environmental sample during sample collection, transport or laboratory 
analysis. Representativeness was also evaluated used the defined extraction and analytical holding 
time requirements set forth in the Work Plan for NCBC Gulfport or the analytical methodology. 

Comparability. Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by the 
other PARCC parameters because only when precision and accuracy are known can data sets be 
compared with confidence. 
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Completeness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NCBC, Gulfport, Mississippi. Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 1 00. 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
dioxin/furans, semivolatile organic compounds, polynuclear aromatic hydrocarbons, pesticides and 
polychlorinated biphenyls (PCBsl, organophosphorous pesticides, herbicides, metals and cyanide, 
and the wet chemistry parameter sulfide. Duplicate samples are evaluated for precision only when 
contaminants are detected in both the environmental sample and the sample's duplicate. A NO in 
the RPD column of the spreadsheet indicates that a RPD calculation was not required because one. 
result was a non-detect and the other result was less than the compound/analyte CROL!CRDL. 
Environmental samples and their respective duplicates may not exhibit positive results for all 
compounds found at or near the contract required quantitation limit (CROLl or detection limit (CROLl 
because of low levels of contamination found at a site. Duplicates with Relative Percent Differences 
(RPDsl within control limits indicate adequate sampling practices and/or good analytical precision. 
Duplicates with RPDs outside the control limits may result from inappropriate sampling procedures, 
matrix interferences, or non-homogeneity of the sample matrix. In addition, poor precision can be 
attributed to deviation(sl from the analytical methodology or to poor reproducibility of target analyte 
concentrations at or near the required quantitation or detection limits (CROLs or CRDLsl. The 
acceptance criteria for evaluating precision of field duplicates analytical results is a RPD of 20 for 
water matrices. 

The percent of duplicate samples collected for the analytical parameters and sample matrices was 
greater than ten percent {1 0%) for the water matrix as specified in the Work Plan for NCBC 
Gulfport, Mississippi. The following Sections summarize the evaluation of analytical precision for 
the water matrix for the following analytical groups: 

• GC/MS volatile organic compounds {GC/MS VOCsl; 
• dioxin/furan compounds {0/Fsl; 
• semivolatile organic compounds (SVOCsl; 
• polynuclear aromatic hydrocarbons (PAHsl; 
• pesticides, PCBs (P/Psl; 
• organophosphorous pesticides {OPPsl; 
• herbicides; and 
• metals, cyanide, & sulfide. 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike {MS)/matrix spike duplicates (MSDs) pairs for organic fractions, and matrix duplicate 
pairs {MD pairs) for the metals/cyanide, and sulfide fractions. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-1 and 2-2 for the water matrix. The results of the evaluation of precision for MS/MSD 
samples is provided in Tables 2-3 through 2-12 for the water matrix. 

In addition, to assess whether instrument calibration for volatile and semivolatile analytical methods 
resulted in non-compliant duplicate precision, tables were made of initial and continuing calibration 
outliers for each sample delivery group (SDG) and are included in Appendix A. Calibration criteria 
was met or the non-compliance did not result in data qualification in the other organic fractions. 
Therefore, tables of calibration criteria were not prepared for those fractions. To assess the 
potential for non-compliance in metals analytical data, caused by physical and/or chemical 
interferences and indicated by non-compliant serial dilution results, tables were prepared of serial 
dilution results. These are included in Appendix B. 
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TABLE 2-1 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

VOLATILES 
NO.ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

R8548 GPTH02-1 WATER 4 

TOTAL SAMPLES 4 

SEM !VOLATILES 

DIOXIN/FURANS 
NO. ASSC. 

SDG SAMI"LE ID MATRIX SAMPLES 

R8548 GPTH02-1 WATER 4 

TOTAL SAMPLES 4 

POLYNUCLEAR AROMATIC HYDROCARBONS 
NO.ASSC. 

TOTAL SAMPLES 4 

PESTICIDES/PCBS/KEPONE 
NO.ASSC, 

SAMPLE DUP MAX 

COMPOUND CONC. CONC RPD RPD 

ACETONE 6 0 20% ND 

TRICHLOROFLUOROMETHANE 0 2 20% NO 

SAMPLE DUP MAX 

COMPOUND CONC. CONC RPD RPD 

OCDD 44.7 0 20% 200~ 

SAMPLE DUP MAX 

SAMPLE DUP 
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TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

ORGANOPHOSPHOROUS PESTICIDES 
NO.ASSC. 

CHLORINATED HERBICIDES 
NO.ASSC. 

4 

2-3 

SAMPLE 

SAMPLE 

OUP 
CONC 

OUP 

MAX 

RPD 

MAX 

RPD 



TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

VOLATILES 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 2 0 100.0% 

SEMI VOLATILES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

DIOXIN/FURANS 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPDLIMIT 

25.0% 0 1 0.0% 

POLYNUCLEAR AROMATIC HYDROCARBONS 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

PESTICIDES/PCBS 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPDOUT RPD LIMIT 

25.0% 1 0 100.0% 

ND -INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 

ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 

BELOW THE CROL 
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TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

ORGANOPHOSPHOROUS PESTICIDES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

CHLORINATED HERBICIDES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

NO -INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 

BELOW THE CROL 
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TABLE 2-2 
INORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

METALS 
NO. ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

R8548 GPTH02-1 WATER 4 

TOTAL SAMPLES 4 

CYANIDE 
NO. ASSC. 

4 

SULFIDE 

4 

COMPOUND 

ARSENIC 

BARIUM 

BERYLUUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

VANADIUM 

ZINC 

2-6 

SAMPLE DUP MAX 

CONC. CONC RPD RPD 

24.3 23.6 20% 3% 

218 222 20% 2% 

1.7 2.1 20% 21% 

1.3 0 20% ND 

58 65 20% 11% 

15.9 15.8 20% 1% 

23.8 25.2 20% 6% 

23.2 24.7 20% 6% 

0.12 0 20% ND 

38.7 45.6 20% 16% 

2.4 1 .a 20% 29% 

63.7 65.2 20% 2% 

67.7 66.2 20% 2% 

DUP MAX 



TABLE 2-2 
INORGANIC FRACTIONS 
WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

METALS 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 11 2 85% 

CYANIDE 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

SULFIDE 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

ND- INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 
BELOW THE CRDL. 
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TABLE 2-3 
GC/MS VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAJvTPLE GPTH02-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

VOA COMPOUNDS UNITS 

/L 88 100 
*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 
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TABLE2-4 
DIOXIN/FURAN 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTH02-1 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

DIOXIN/FURAN CONGENERS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-10, GPTH02-2, GPTH02-3, GPTH02-4 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 
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TABLE 2-5 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH02-1 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

• DENOTES VALUE NOT WITHIN QAjQC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 
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TABLE 2- 5, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH02-1A£ 

MSD =MATRIX SPIKE DUPLICATE 
RPD =RELATIVE PERCENT DIFFERENCE 

• DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R854B: GPTH02-1 RE. GPTH02-1 ORE 
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TABLE 2-6 
POLYNUCLEAR AROMATIC HYDROCARBONS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH02-1 SDG R8548 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

PAH COMPOUNDS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 
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TABLE 2-7 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH02-1 SDG R8548 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

PEST COMPOUNDS 

4,4'-DDT 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 
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TABLE 2-8 
ORGANOPHOSPHOROUS PESTICIDES 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SI-MPLE GPTH02-01 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

OPP COMPOUNDS 

*DENOTES VALUE NOT WITHIN CA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 

NO QC LIMITS WERE REPORTED BY THE LABORATORY. 

RECOVERIES WERE DEEMED IN CONTROL BY THE DATA VALIDA TOR. 
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TABLE 2-9 
HERBICIDES 

WATER SAMPLE MATRIX SPIKE.MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH02-1 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

HERB COMPOUNDS 

*DENOTES VALUE NOT WITHIN OAjQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 

NO QC LIMITS WERE REPORTED BY THE LABORATORY. 

RECOVERIES AND RPDS WERE DEEMED IN CONTROL BY DATA VALIDATOR. 
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TABLE 2- 10 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH02-1 

MD= MATRIX DUPLICATE SAMPLE GPTHOGW-10 1--.:.::.::--11----:=:---l 

"DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
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TABLE 2-11 
CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SI-MPLE GPTH02-1 

MD= MATRIX DUPLICATE SI-MPLE GPTH02-1 

*DENOTES VALUE NOT WITHIN OA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 

MS =MATRIX SPIKE SI-MPLE BS-01-012 

MD= MATRIX DUPLICATE SI-MPLE BS-01-012 

RPD = RELATIVE PERCENT DIFFERENCE 
~~------+=~~ 

*DENOTES VALUE NOT WITHIN QA{QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8520: BS-01-D1 2, BS-01-P1 2 
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TABLE 2-12 
SULFIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH02-1 

MD= MATRIX DUPLICATE SAMPLE GPTH02-1 

RPD =RELATIVE PERCENT DIFFERENCE 

UNITS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

R8548: GPTH02-1, GPTH02-2, GPTH02-3, GPTH02-4, GPTH02-1 D 
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2.1 Water Matrix 

No target compounds requiring RPD calculation were detected in either the water samples or 
associated duplicates for the volatiles, semivolatiles, polynuclear aromatic hydrocarbons, 
pesticides/PCB!kepone, organophosphorous pesticides, herbicides, cyanide, and sulfide (Tables 2-1 
& 2-2). Therefore, no precision assessment based on field duplicate results was conducted for 
those parameters. 

The dioxin/furan analysis of the field duplicate pair of sample GPTH02-1 exhibited a non-compliant 
RPD for the one ( 1) congener detected (Table 2-1). The non-compliant congener was OCDD. An 
OCDD concentration was detected in the original sample, but was not detected in the duplicate 
sample. The non-compliance for the congener OCDD can be anributed to poor analytical and/or 
sampling precision. The reported positive result for OCDD in sample GPTH02-1 was appropriately 
qualified as estimated, J. 

Two (2) of the thirteen ~rg~t analytes detected in the metals analysis of the field duplicate pair 
of sample GPTH02-1 xhibited non-compliant RPDs (Table 2-2). The target analytes with non­
compliant RPDs we beryllium arid selenium. The non-compliance for the analytes beryllium and 
selenium can be anri • e low concentrations detected. Results were less than the CRDL in 
both of the samples. Assessment of the non-compliant analytes for serial dilution criteria indicates 
that they were in-control (Appendix B). 

The evaluation of precision of the water matrix for the MS/MSD samples is provided in Tables 2-3 
through 2-12; All MS/MSD sample pairs analyzed for semivolatiles, polynuclear aromatic 
.·hydrocarbons~ pesticides/PCBs, organophosphorous pesticides, herbicides, metals, cyanide, and 
-sulfide exhibited acceptable RPDs between spike compounds (Tables 2-5 through 2-12). 

· :The volatile analysis of the MS/MSD pair of sample GPTH02-1 exhibited a non-compliant RPDs for 
. one (1) of the five (5) spike compounds (Table 2-3, page 2-8). The non-compliance for the 
compound toluene was slight and resulted from a disparity in the recoveries between the MS and 
the MSD. However, the recoveries were within QC limits. The analytical data did not require 
qualification. 

The dioxin/furan analysis of the MS/MSD pair of sample GPTH02-1 exhibited a non-compliant RPD 
for one congener, 2,3,7,8-TCDD (Table 2-4, page 2-9). The non-compliance resulted from a 
disparity in the recoveries between the MS and the MSD. However, the recoveries for the congener 
were within reasonable limits. The analytical data did not require qualification. 

Based on assessment of duplicate precision evaluation criteria, the water matrix analytical data was 
acceptable for each SDG with the noted potential for bias in the dioxin/furan congener OCDD in one 
sample. 
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3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recovery (%R) computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water matrix for the 
following analytical groups: 

• GC/MS volatile organic compounds (GC/MS VOCs); 
• dioxin/furan compounds (0/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHs); 
• pesticides, PCBs, (P/Ps); 
• organophosphorous pesticides (OPPs); 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

Accuracy was assessed using MS and MSD samples for organic analyses and MS samples for 
inorganic analyses for each matrix, as well as surrogate compound recoveries for those analytical 
fraction which utilize them. Accuracy for the dioxin/furan fraction was assessed using the recovery 
of internal standards. The results of the evaluation of accuracy for the MS/MSD samples is 

· provided in Tables 2-3 through 2-1 2 for water matrix. The results of the evaluation of accuracy for 
the surrogates in the samples are provided in Table 3-1 through 3-8 for the water matrix. 

3.1 Water Matrix 

All MS/MSD sample pairs analyzed for volatiles, pesticides/PCBs, organophosphorous pesticides, 
herbicides, cyanide, and sulfide exhibited acceptable recoveries of spike compounds (Tables 2-3, 2-
7, 2-8, 2-9, 2-11 and 2-12). 

The surrogate recoveries for volatiles, pesticide/PCBs, kepone, and herbicides were acceptable 
(Tables-3-1, 3-5,3-6, and 3-8). 

The MS/MSD pair analyzed for the dioxin/furan fraction exhibited one (1) congener with a non­
compliant recovery (Table 2-4, page 2-9). The non-compliant congener was OCDF. The recovery 
was above reasonable QC limits. However, there were no positive results reported in the samples 
for this congener. The analytical data did not require qualification. 

The internal standards (IS) for the dioxin/furan fraction were above or below the OC limits in thirty­
one percent (31 %) of the recoveries. Qualification of the analytical data was required for only four 
(4) field samples. The reported result for 1 ,2,3, 7,8-HpCDD in samples GPTH02-2 and GPTH02-3 
were appropriately qualified as estimated, J, and should be considered potentially overestimated. 
The reported result for OCDD in samples GPTH02-1 and GPTH02-4 were appropriately qualified as 
estimated, J, and should be considered potentially overestimated. 

The MS/MSD of sample GPTH02-1 analyzed for semivolatile organics had non-compliant %Rs for 
one (1) of the eleven (11) spike compounds (Table 2-5, page 2-1 0). The non-compliant recoveries 
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TABLE 3-1 
SURROGATE% RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE ID 

R8548 BS-01-RI2 

BS-02-TB2 

GPTH02-1 

GPTH02-1D 

GPTH02-2 

GPTH02-3 

GPTH02-4 

GPTH02-1 MS 

GPTH02-1 MSD 

R8520 BS-01-012 
BS-01-PI2 

BS-01-TB2 

SMC1 = TOLUENE-DB 

SMC2 = BROMOFLUOROBENZENE 

SMC3 = 1 ,2-DICHLOROETHANE-04 

#SAMPLES %REC 

IN 

12 36 

SMC1 

99 
99 

99 

98 

99 

98 

95 

97 

103 
97 

89 

96 

%REC 

OUT 

0 

SMC2 SMC3 

96 90 

95 96 

95 94 

97 98 

96 97 

95 97 

94 90 

99 92 

100 94 

98 98 

97 99 

97 100 

QC LIMITS 88% - 11 0% 

QC LIMITS 86% - 115% 

QC LIMITS 76%- 114% 

%TOTAL 

IN 

100.0% 

3-2 

TOTAL OUT 

0 

0 
0 

0 
0 I 

0 

0 

0 

0 

0 

0 

0 



TABLE 3-2 
WATER SAMPLE INTERNAL STANDARDS% Rt:.COVERIES 

DIOXIN/FURAN 

NCBC GULFPORT HO 

QC LIMITS: 60% - 135% 

* -VALUE OUTSIDE OF QC LIMITS 

% REC IN %TOTAL IN 

93 68.9% 
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TABLE 3-3 
SURROGATE% RECOVERIES 

SEMIVOLATILE WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE ID 

R8548 BS-01-RI2 

GPTH02-1 

GPTH02-1D 

GPTH02-1 ORE 

GPTH02-1RE 

GPTH02-2 

GPTH02-3 

GPTH02-4 

GPTH02-1MS 

GPTH02-1 MSD 

GPTH02-1 MSDRE 

GPTH02-1 MSRE 

R8520 BS-01-012 

BS-01-PI2 

BS-01-PI2RE 

S1 = NITROBENZENE-OS 

S2 = 2-FLUOROBIPHENYL 

S3 = TERPHENYL-01 4 

S4 = PHENOL 0-5 

SS = 2-FLUOROPHENOL 

;;;..; ~ :.::,4,6-TRIBROMOPHENOL 

#SAMPLES % REC 

IN 

15 83 

51 

72 

74 

72 

81 

79 

70 

92 
70 

70 

70 

70 

82 

80 

79 

81 

%REC 

OUT 

7 

52 S3 S4 

74 85 68 

77 30* 73 

74 30* 71 

81 55 88 

80 53 91 

74 48 76 

72 34 74 
73 53 76 

73 31* 79 

72 23* 87 

84 40 *95 

73 58 

77 88 

74 89 

77 91 

CC LIMITS= 35%- 114% 

CC LIMITS = 43% - 1 16% 

CC LIMITS= 33%-141% 

CC LIMITS= 10%-94% 

CC LIMITS = 21% - 1 00% 

CC LIMITS= 10%-123% 

%TOTAL 

IN 

92.2% 

90 

70 

4* 

s· 

3-4 

ss 56 TOTAL OUT 

74 60 0 

74 67 1 

75 65 1 

91 86 0 

93 84 0 

76 70 0 

74 70 0 

74 69 0 

78 75 1 

86 81 1 

92 90 1 

84 79 0 

68 70 0 

38 48 1 

38 57 1 



TABLE 3-4 
SURROGATE% RECOVERIES 
POLYNUCLEAR AROMATIC HYDROCARBONS WATER SAMPLES 
NCBC GULFPORT HO 

SDG SAMPLE 10 TD-14 TOTAL OUT 
R8548 BS-01-RI2 28* 1 

BS~01-RI2RE 32 0 
GPTH02-1 53 0 

GPTH02-1 RE 52 0 
GPTH02-1 D 72 0 
GPTH02-2 64 0 
GPTH02-3 56 0 
GPTH02-4 84 0 

GPTH02-1MS 36 0 
GPTH02-1 MSD 48 0 

GPTH02-1 MSRE 51 0 
GPTH02-1 MSDRE 59 0 

---
R8520 BS-01-DI2 81 0 

BS-01-DI2 67 0 
BS-01-PI2 65 0 

BS-01-PI2RE 39 0 

TERPHENYL-d14 QC LIMITS NOT PROVIDED 

*-INDICATES RECOVERY IS OUTSIDE CONTROL LIMITS. 

# SAMPL %REC %REC %TOTAL 
IN OUT IN 

16 15 1 93.8% 
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TABLE 3-5 
SURROGATE% RECOVERIES 
PESTICIDES/PCB WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE ID 

R8548 BS-01-RI2 

GPTH02-1 

GPTH02-1D 

GPTH02-2 

GPTH02-3 

GPTH02-4 

GPTH02-1 MS 

GPTH02-1 MSD 

R8520 BS-01-012 

BS-01-P12 

TGX = TETRAGHLORO-M-XYLENE 

DGB = DEGAGHLOROBIPHENYL 

- ---

#SAMPLES %REG 

IN 

10 20 

TCX 

78 

79 

77 
74 

57 

73 

80 

80 

73 

79 

%REG 

OUT 

0 

DCB TOTAL OUT 

38 0 

20 0 

21 0 

23 0 

19 0 

22 0 

22 0 

20 0 

27 0 

79 0 

QG LIMITS= 47%- 101% 

QG LIMITS= 0%-113% 

%TOTAL 

IN 
100.0% 
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TABLE 3-6 
SURROGATE% RECOVERIES 

KEPONE WATER SAMPLES 

NCBC GULFPORT HO 

! 

SDG SAMPLE ID 

R8548 BS-01-RI2 

GPTH02-1 

GPTH02-10 

GPTH02-2 

GPTH02-3 

GPTH02-4 

R6520 BS-01-012 

BS-01-PI2 

TCX = TETRACHLORO-M-XYLENE 

OCB = OECACHLOROBIPHENYL 

#SAMPLES %REC 

IN 

8 16 

rex 
63 

80 

75 

65 

80 

60 

85 

83 

%REC 

OUT 

0 

DCB TOTAL OUT 

26 0 

18 0 

15 0 

18 0 

12 0 

17 0 

21 0 

28 0 

QC LIMITS = 26% - 126% 

QC LIMITS= 7%- 137% 

%TOTAL 

IN 

100.0% 
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TABLE 3-7 
SURROGATE% RECOVERIES 

ORGANOPHOSPHOROUS PESTICIDES WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE ID ASP ON 

R8548 BS-01-RI2 74 

GPTH02-1 65 
GPTH02-1D 56 

GPTH02-2 73 

GPTH02-3 60 

GPTH02-4 68 

GPTH02-1MS 75 

GPTH02-1 MSD 68 

R8520 BS-01-012 71 

BS-01-PI2 28* 

BS-01-PI2RE 66 

TOTAL OUT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

ASP ON QC LIMITS = 38%- 131% 

#SAMPLES %REC %REC %TOTAL 

IN OUT IN 

11 10 1 90.9% 
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TABLE 3-8 
SURROGATE% RECOVERIES 

CHLORINATED HERBICIDES WATER SAMPLES 

NCBC GULFPORT 

SDG SAMPLE ID 

R8548 BS-01-RI2 

GPTH02-1 

GPTH02-1D 

GPTH02-2 

GPTH02-2DL 

GPTH02-3 

GPTH02-4 

GPTH02-1MS 

GPTH02-1 MSD 

R8520 BS-01-DI2 

BS-01-PI2 

DCBA- 3,5-DICHLOROBENZOIC ACID 

DCPA- 2.4-DICHLOROPHENYLACETIC ACID 

#SAMPLES %REC 

IN 

11 22 

DCBA 

79 

81 

78 

80 

97 

84 

81 

88 

86 

93 

96 

%REC 

OUT 

0 
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DCPA TOTAL OUT 

79 0 

82 0 

80 0 

81 0 

93 0 

89 0 

81 0 

89 0 

86 0 

93 0 

101 0 

QC LIMITS= 41%- 124,-o 

QC LIMITS= 50%- 122% 

%TOTAL 

IN 

100.0% 



for the compound 4-nitrophenol were slightly above the OC limits. The laboratory re-extracted and 
analyzed the MS/MSD pair, with similar results. There were no positive results reported in the 
samples for the compound 4-nitrophenol. The analytical data did not require qualification. 

Four (4) semivolatile samples exhibited non-compliant recovery of one surrogate compound, 
terphenyl-014 (Table 3-3). The analytical data did not require qualification because the functional 
guidelines allows one recovery per fraction to exceed QC limits as long as the recovery is above 
10%. The surrogate compound phenol-d6 was recovered less than 10% in samples BS-01-PI2 and 
BS-01-PI2RE. This indicates that positive results for the acid fraction in these two (2) samples may 
be underestimated and that non-detect results are unreliable. All positive results for acid fraction 
compounds in samples BS-01-PI and BS-01-PIRE were appropriately qualified as estimated, J, and 
non-detect results for acid fraction compounds were rejected, R. Sample BS-01-PIRE was rejected 
in favor of the original analysis, so those data points were not considered in the total. This 
constituted a rejection of twenty-five (25) data points in the QC blank sample. The completion goal 
was still met. 

The PAH analysis of the MS/MSD pair of sample GPTH02-1 exhibited non-compliant recoveries for 
twelve (12) compounds in the MS and five (5) compounds in the MSD. All non-compliant 
recoveries were below the QC limits. The compounds which were non-compliant in both the MS 
and the MSD were appropriately qualified as estimated, UJ, in the original sample GPTH02-1. 

The PAH surrogate recovery for one (1 l field OC blank was below the acceptable minimum fQ{ 
accuracy. This indicates that reported positive and non-detect results for target compounds in the 
sample may be underestimated. The reported results in sample BS-01-RI2 were appropriately 
qualified as estimated, J/UJ. 

The organophosphorous pesticide surrogate recovery for one ( 1 l field QC sample, BS-0 1-PI, was 
below the acceptable minimum criteria for accuracy (Table 3-7). This indicates that reported 
!"''"''5i~i'''1 "~nrl non-detect results for target compounds in the sample may be underestimated. The 

'reported results in sample BS-01-PI2 were appropriately qualified as estimated, J/U.:J. 

The MS/MD analyzed for inorganic analytes exhibited one (1 l compound with a non-compliant %Rs 
(Table 2-1 0). The non-compliant target analyte was selenium. The %Rs was below the minimum 
criteria for accuracy, which indicates that the quantified values for selenium in associated samples 
may be underestimated. Positive and non-detect results for selenium were appropriately qualified as 
t:: ~ •imJted, J/UJ. 

8Jsod C!1 assessment of MS/MSD and surrogate sample accuracy evaluation criteria, the water 
matrix analytical data was acceptable for each SDG with the exception of the semivolatile fraction. 
Some of the analytical results may be overestimated or underestimated. For the semivolatile 
fraction, twenty-five (25) data points in a field OC blank were rejected, R, due to surrogate %R 
below 10%. 
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4.0 REPRESENTATIVENESS 

Representativeness of the environmental sample analytical data was assessed using trip blanks, field 
blanks, equipment rinseate blanks, and laboratory method blanks. The environmental samples and 
associated blanks were analyzed for the following target analyte groups: 

• GC/MS volatile organic compounds (GC/MS VOCsl; 
• dioxin/furan compounds (0/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHsl; 
• pesticides, PCBs, (P/Psl; 
• organophosphorous pesticides (OPPs); 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

The trip blank samples were analyzed for only GC/MS volatile organic target analytes. Field blanks, 
equipment rinseate blanks, and laboratory method blanks were analyzed for target analytes in each 
listed category. The assessment of representativeness is summarized in tabular form for each type 
of blank; trip blank results are summarized in Table 4-1, field blank results are summarized in Tables 
4-2 through 4-12, equipment rinseate blank results are summarized in Tables 4-1 3 through 4-23, 
and method blank results are summarized in Tables 4-24 through 4-32. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

Organic Target Analytes 

• CRDL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CRQL and less than 5 times the blank value {1 0 times for common 
laboratory contaminants), the sample result was rejected and amended as estimated 
non-detected at the CRQL for the target compound. 

• U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 5 times the blank value (1 0 times for common 
laboratory contaminants), the sample result for the blank contaminant was amended 
as non detect at the concentration reported in the sample results. 

• No Action INA). If a sample result for the blank contaminant was greater than the 
CRQL and 5 time the blank value (1 0 times for common laboratory contaminants) ... 
the result was not amended. 

Inorganic Target Analvtes 

• U Validation Qualifier. If a sample result for the blank contaminant was less than 
the IDL and less than 5 times the blank value, the sample result was amended as 
non-detected. 

• UJ Validation Qualifier. If a sample result for the blank contaminant was less than 
the sample IDL when the absolute value of the negative blank value was greater 
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TABLE 4-1 
GC/MS VOLATILE COMPOUNDS DETECTED IN TRIP BLANKS 

NCBC GULFPORT HO 

GPTH02-3, GPTH02-4, 

GPTH02-1 GPTH02-1 MSD 
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TABLE4-2 
GC/MS VOLATILES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

..------..------!RELATED ENVIRONMENTAL 
SDG NUMBER 

ABS20 

ABS20 

BLANK ID SAMPLES 

BS-01·012 GPTH02·1, GPTH02·1 0, GPTH02·2, 

GPTH02-4, GPTH02·1MS, 

GPTH02·1 MSD 

GPTH02·3 

BS-01·P12 GPTH02·1, GPTH02·10, GPTH02·2, 

GPTH02-4, GPTH02·1 MS, 

GPTH02·1MSD 

GPTH02·3 

4-3 

FB 

CONTAMINANT CONC. UNITS 

CARBON DISULADE 14 ug/l 

CARBON DISULFIDE 14 

CARBON DISULFIDE 5 ug/l 

CARBON DISULFIDE 5 ug/l 

VALIDATION 

QUALIFIER 

CRQL 

CRQL 



TABLE4-3 
DIOXIN FURANS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

THIS TABLE WAS LEFT INTENTIONALLY BLANK. 



TABLE4-4 
SEMIVOLATILES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

A8S20 

GPTH02·1, GPTH02·1 D, GPTH02·2, 

GPTH02-4, GPTH02·3, GPTH02·1 MS, 

GPTH02·1MSD 

BS-01·P12 GPTH02·1, GPTH02·1D, GPTH02·2, 

GPTH02-4, GPTH02·3, GPTH02·1 MS, 

GPTH02·1 MSD 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 

.C-5 



TABLE4-5 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

GPTH02-4, GPTH02-3, GPTH02-I MS, 

GPTH02-I MSD 

- ..... 

4-6 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 



TABLE4-6 
PESTICIDES/AAOCLORS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

R8520 BS-01·PI2 

, GPTH02·1 D, GPTH02·2, 

GPTH02·3, GPTH02·1 MS, 

so 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 
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TABLE4-7 
KEPONE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

A8520 BS-01-PI2 

ENVIRONMENTAL 

, GPTH02·1 D, GPTH02·2, 

r.CT'-' 1'~-'. GPTH02·3 

, GPTH02·1 D, GPTH02·2, 

r.c·Tur.o..A GPTH02-3 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 



TABLE4-8 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 
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TABLE4-9 
CHLORINATED HERBICIDES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

4-10 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 



TABLE 4-10 
METALS DETECTED IN FIELD BLANKS 
NCBC GULFPORT HO 

GPTH02-t 0, GPTH02-2, 

GPTH02-3, GPTH02-1 MS, 

GPTH02-1, GPTH02-10 

GPTH02-3, GPTH02-4, GPTH02-1 MS 
GPTH02-1MO 

CONTAMINANT 
NO CONTAMINATION FOUND 

COPPER 

Positive results noled in field blanks fer calcium, Iron, magnesium, manganese, and aodium. These ana!ytes 

were nol target compounds fer the field samples, so they were nol included in the table. 
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TABLE 4- 11 
CYANIDE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

R8520 

ENVIRONMENTAL 

GPTH02-4, GPTH02·3, GPTH02·1 MS, 

GPTH02·1MO 

BS-Q1-PI2 GPTH02·1, GPTH02·1 0, GPTH02·2, 

GPTH02-4, GPTH02-3, GPTH02·1 MS, 

GPTH02·1MD 

CONTAMINANT 

NO CONTAMINATION FOUND 

NO CONTAMINATION FOUND 
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TABLE 4-12 
SULFIDE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

R8520 BS-<l1-PI2 NO CONTAMINATION FOUND 

4-13 



TABLE 4-13 
GC/MS VOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

GPTH02-4, GPTH02-3, GPTH02·1 MS, 

GPTH02·1 MSD 

CONTAMINANT 

NO CONTAMINATION FOUND 
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TABLE 4-14 
OIOXIN/FURANS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

GPTH02-4, GPTH02·3, GPTH02·1 MS. 

GPTH02·1 MSO 

CONTAMINANT 

NO CONTAMINATION FOUND 
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TABLE 4-15 
SEMIVOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

GPTH02·1, GPTH02·1D, GPTH02·2. 

GPTH02-4, GPTH02·3, GPTH02·1 MS, 

GPTH02·1 MSD 

CONTAMINANT 

NO CONTAMINATION FOUND 

4·1B 



TABLE 4-16 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

GPTH02-1, GPTH02-10, GPTH02-2, 

GPTH02~. GPTH02-3, GPTH02-1 MS, 

GPTH02-1 MSD 

4-17 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4- 17 
PESTICIDES/AROCLORS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

, GPTH02-1 0, GPTH02-2. 

'r::o>T"'''~-A, GPTH02-3, GPTH02-1 MS, 

MSO 

4-18 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-18 
KEPONE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

GPTH02-4, GPTH02-3 

CONTAMINANT 

NO CONTAMINATION FOUND 
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TABLE 4-19 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

CONTAMINANT 

NO CONTAMINATION FOUND 
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TABLE 4-20 
CHLORINATED HERBICIDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

GPTH02-4, GPTH02-3, GPTH02-2DL, 

GPTH02-1 MS. GPTH02-1 MSD 

4-21 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-21 
METALS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

GPTH02-4, GPTH02·3, 

GPTH02-1 MS. GPTH02·1 MD 

RB 

CONTAMINANT CONC. UNITS 

COPPER 1.5 ug/L 



TABLE 4-22 
CYANIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

MS. GPTH02·1 MD 

4-23 

RB VALIDATION 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4 • 23 
SULFIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

GPTH02·1, GPTH02·1 D. GPTH02·2, 

GPTH02-4, GPTH02·3, 

GPTH02·1 MS. GPTH02·1 MD 

CONTAMINANT 

NO CONTAMINATION FOUND 
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TABLE 4-24 
GC/MS VOLATILES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4-25 



TABLE 4-25 
OIOXIN!FURANS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

AL 

5, GPTH02-1 MSD 
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TABLE 4-26 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

VIRONMENTAl 

GPTH02-1 MS, GPTH02-1 MSO 

60826WA1-BLK GPTH02·10RE, GPTH02-1RE, 

GPTH02-1 MSDRE, GPTH02-1 MSRE 

VALIDATION 

UNITS QUAliFIER 

NO CONTAMINATION FOUND 
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TABLE4- 27 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

NWB20915 

GPTH02-1 MSDRE. GPTH02-1 MSRE 

GPTH02- 1 RE, 

GPTH02-1 MSDRE, GPTH02-1 MSRE 

NO CONTAMINATION FOUND 



TABLE 4 • 28 
PESTICIDE/PCBS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4. 29 



TABLE 4-29 
KEPONE DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 30 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4. 31 



TABLE 4-31 
CHLORINATED HERBICIDES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

GPTH02-3, GPTH02-4, GPTH02·1 MS, 

GPTH02-1MSD, BS-01-RI2 
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TABLE 4-32 
METALS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

GPTH02-3, GPTH02-4, GPTHCJ2-4MS, 

GPTH02-<~MD 

4-33 



than the IDL, the sample result for the blank contaminant was amended as estimated 
non-detected. 

• J Validation Qualifier. If a sample result for the blank contaminant was greater than 
the IDL and less than 10 times the blank value, when the absolute of the negative 
blank value id greater than the IDL the result was amended as estimated at the 
laboratory value. 

4.1 Trip Blanks 

Trip blanks contained deionized water from the laboratory and consisted of samples bottles which 
were similar to the environmental sample containers. The trip blanks were prepared and packaged 
at the laboratory prior to the sampling event and traveled with the sample bottles to the site. The 
trip blank bottles were not opened at the site or anytime prior to laboratory analysis. 

Target compounds detected in the trip blank sample (Table 4-1) consisted of: 

• GC/MS Volatiles (Table 4-1) 
acetone 

The compound acetone is a common laboratory contaminant and its presence in the trip blank may 
be attributed to laboratory contamination. Some analytical results required qualification due to the 
trip blank contamination. However, based on the assessment of the trip blank results for 
representativeness, the analytical data is acceptable. 

4.2 Field Blanks 

The field blank, BS-01-PI2, was a sample of potable water from the source at the field staging area 
and the deionized water blank, BS-0 1-012, was prepared from the source potable water. The field 
blanks were prepared at the site and placed in containers that were similar to those used for the 
environmental samples. Semivolatiles, polynuclear aromatic hydrocarbons, pesticide/PCBs, kepone, 
organophosphorous pesticides, herbicides, cyanide and sulfide target compounds were not detected 
in the field blank samples (Tables 4-4, 4-5, 4-6, 4-7, 4-8, 4-9, 4-11 and 4-12). The field blanks 
that were analyzed for the dioxin/furan fraction were rejected due to gross laboratory 
contamination. The results were not reported with the dioxin/furan fraction due to gross laboratory 
method blank contamination. However, the lack of a field blank does not impact the analytical data 
because there was no contamination in other associated QC blanks. The data points from the 
rejected field blanks were not considered in the total data points, so their rejection does not impact 
the overall completion goal for the fraction. Target compounds and analytes detected in the field 
blank samples consisted of: 

• GC/MS Volatiles (Table 4-2) 
carbon disulfide 

• Metals (Table 4-1 0) 
copper 

The detected carbon disulfide result in both field blanks may be attributed to laboratory 
contamination. The metals analyte can be attributed to the water source, the water treatment 
system that was used to make the water or laboratory artifacts. 
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Target analytes were detected in some of the field blanks. Some of the analytical data required 
qualification. However, based on assessment of field blanks for representativeness the analytical 
data was acceptable for each SDG. 

4.3 Equipment Rinseate Blanks 

The equipment rinseate blank was prepared by rinsing a piece of decontaminated sampling 
equipment with deionized water from a field Dl unit. A sample of this water was collected and 
placed in sample containers similar to those used for the environmental samples. Volatile organics, 
dioxin/furan compounds, semivolatile organics, polynuclear aromatic hydrocarbons, pesticides/PCBs, 
kepone, organophosphorous pesticides, herbicides, cyanide, and sulfide target compounds were not 
detected in equipment rinseate blank samples (Tables 4-13, 4-14,4-15,4-16,4-17,4-18,4-19, 4-
20, 4-22, and 4-23). Target analytes detected in the equipment rinseate blank samples consisted 
of: 

• Metals (Table 4-20) 
copper 

The inorganic analyte can be attributed to the water source, the water treatment sys!em that was 
used to make the water or laboratory artifacts. The metals analyte was detected below the CRDL. 
The data did not require qualification due to the detected copper in the rinseate blank. 

Based on assessment of equipment rinseate blanks for representativeness the analytical data was 
acceptable for all SDGs. 

4.4 Method Blanks 

The method blanks were a sample of deionized water that is prepared by the laboratory at the time 
of analysis. Method blanks undergo the same analytical process as the corresponding 
environmental samples and associated field blanks. The purpose of the method blank is to assess 
the potential for target compounds and analytes to "contaminate" the sample during analysis. 
Volatiles, dioxin/furans, semivolatiles, pesticides/PCBs, kepone, organophosphorous pesticides, and 
and herbicide target compounds were not detected in method blank samples (Tables 4-24, 4-25, 4-
26, 4-28, 4-29, 4-30, and 4-31). Target analytes detected in the method blank samples consisted 
of: 

• Polynuclear Aromatic Hydrocarbons (PAH) (Table 4-27) 
anthracene 

• Metals (Table 4-32) 
barium 
zinc 

The PAH compounds in the method blank was the result of laboratory contamination. The barium 
and zinc can be attributed to the water source, the water treatment system that was used to make 
the water or laboratory artifacts. 

Because target analytes were detected in some of the method blanks, some of the analytical results 
were qualified. However, based on assessment of method blanks for representativeness the 
analytical data was acceptable for each SDG. 
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4.5 Holding Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the 
best extent and then a reasonable time limit is imposed under which the samples must be extracted 
or prepared and then analyzed. The holding times regulations assume that the samples have been 
properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 
results from samples with holding time violations are qualified as estimated, J/UJ, due to the 
potential for compromising the integrity of the samples. All results qualified for holding times non­
compliance are considered to be useable. The positive results are qualified as estimated, J, in 
samples with holding times exceeded by up to five (5) days. The non-detect and positive results 
are qualified as estimated, J/UJ, in samples with holding times exceeded from six (6) days. No 
analytical data was rejected due to holding times violations. 

All holding times requirements, extraction and analytical, were met with the exception of 
dioxin/furans, samples BS-01-PI2RE and GPTH02-1RE for semivolatiles, and BS-01-PI2RE and BS-
01 -012RE for organophosphorous pesticides, and all RE samples for the polynuclear aromatic 
hydrocarbons fraction. The samples noted were re-extracted and reanalyzed for various reasons. 
However, all re-extractions for these fractions were rejected in favor of the original analysis. These 
rejections do not impact the completion goals because viable data points were obtained from the 
original analyses. All of the dioxin/furan samples were reextracted outside of the extraction holding 
time due to gross laboratory contamination observed in the original extraction. All results, positive 
and non detect, were qualified as estimated (J/UJ) with a potential low bias (L). 
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5.0 COMPARABILITY 

Comparability is qualitative measure designed to express the confidence with which one data set 
may be compared to another. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were analyzed in 
conformance with acceptable USEPA procedures (Refer to Table 5-1 below). The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze the 
samples should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures !CLP or SW-846 Methodologies) 

U.S. EPA Method 

SW-846, Method 8240 
SW-846, Method 8290 
SW-846, Method 8270 
SW-846, Method 831 0 
SW-846, Method 8080 
SW-846, Method 8140 
SW-846, Method 8140 
CLP, ILM02.1 
CLP, ILM02. 1 
SW-846, Method 9030 
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Description 

Volatile Organics 
Dioxin/Furans 
Semivolatile Organics 
Polynuclear Aromatic Hydrocarbons 
Pesticides/PCBs/Kepone 
Organophosphorous Pesticides 
Chlorinated Herbicides 
Metals 
Cyanide 
Sulfide 



6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement 
process compared with the amount expected to be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 85 percent useable data. 
Unusable analytical data are those results reported by the laboratory but rejected during the data 
validation process. A summary of the completeness goal for NCBC Gulfport is provided in Table 6-
1. For more detailed completeness goal tables, please refer to Appendix C. 

GC/MS Volatiles 
Dioxin/Furans 
Semivolatiles 
PAHs 
Pesticide/PC Bs 
Organophos. Pest. 
Herbicides 
Kepone 
Metals 
Cyanide 
Sulfide 

MATRIX KEY 

QC = QC Samples 

TABLE 6-1 
COMPLETION GOAL ( > 85%) 

OC GW 

95.5 96.6 
100.0 100.0 
89.7 93.6 

100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 

GW = Ground Water Samples 

OVERALL 

96.0 
100.0 
91.6 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

The analytical data met the 85 percent completeness goal for every fraction. The narrative 
following describes any extenuating factors involved in the data resolution. 

GC/MS Volatiles. Non-Compliant RRFs and %Ds Four (4} volatile compounds, did not always meet 
the continuing calibration criteria of > 0.05 for RRF (Relative Response Factor) or 90% for %0 
(Percent Difference). The RRF values fell below 0.05 and the %0 values exceeded 90% in analyses 
affecting the SDGs associated with this project. All non-detect sample results associated with the 
continuing calibrations that exhibited these non-compliant RRFs and %Ds are rejected, R, (Table A-
1 ). All positive sample results associated with the continuing calibrations that exhibited these non­
compliant RRFs or %Ds are qualified as estimated, J, (Table A-1 }. The non-compliant calibrations 
resulted in the rejection of twenty-four (24) data points. The completeness goal for the fraction 
was still met. 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CRQL 
to the concentration of the continuing calibration standard and qualifying the results as not detected 
at an estimated concentration, UJ. The non-detect qualification at the concentration of the 
continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a known concentration. 

Semivolatiles, Non-Compliant RRFs and/or %Ds Seven (7} semivolatile compounds; did not always 
meet the initial and continuing calibration criteria of > 0.05 for RRF (Relative Response Factor) or 
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90% for %D (Percent Difference). The RRF values fell below 0.05 or the %0 value was above 
90% in analyses affecting the SDGs associated with this project. All non-detect sample results 
associated with continuing calibrations that exhibited these non-compliant RRFs or %Ds are 
rejected, R, (Table A-1 ). All positive sample results associated with the continuing calibrations that 
exhibited these non-compliant RRFs or %Ds are qualified as estimated, J, (Table A-1 ). The non­
compliant calibrations resulted in the rejection of forty-eight (48) data points. The completeness 
goal for the fraction was still met. 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CROL 
to the concentration of the continuing calibration standard and qualifying the results as not detected 
at an estimated concentration, UJ. The non-detect qualification at the concentration of the 
continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a known concentration. 

GC/MS Volatiles/Semivolatiles Target compounds for both the volatile and semivolatile fractions 
were qualified because of non-compliant calibrations. Volatile and semivolatile compounds did not 
always meet the initial and/or continuing calibration criteria for RSD (Relative Standard Deviation). 
and %D (Percent Difference). All results qualified for calibration % RSD and % D deficiencies 
(J/UJ) are considered to be useable. For the compounds in the GC/MS volatile and semivolatile 
analyses that did not meet calibration criteria, all positive results are qualified as estimated (J) (% Ds 
>25%) and all non detect results are qualified as estimated (UJ) (>50% D <90%) due to 
calibration deficiencies. 

Metals The positive results for the target analyte zinc was qualified as estimated, J, due to non­
compliant serial dilution result. 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to address 
the qualification of the data in regards to evaluation of the presence, magnitude and characteristics 
of hazardous substances at NCBC Gulfport. Overall, the chemical analytical data are acceptable and 
exceeded the completion goal of 85 percent. Tables 7-1 and 7-2 provides a tabulation of the 
assessment of PARCC criteria each SDG for water samples and quality control samples, 
respectively. 

7.1 Water Samples 

The analytical data for this matrix was acceptable for all PARCC criteria categories. Eight (8) 
volatile data points were rejected due to continuing calibration standards which did not meet OC 
criteria. The completion goal was met. Twenty-eight (28) semivolatile data points were rejected 
due to continuing calibration standards which did not meet QC criteria. The completion goal was 
met. 

7.2 OC Samples 

The analytical data for this matrix was acceptable for all PARCC criteria categories. Sixteen (16) 
volatile data points were rejected due to continuing calibration standards which did not meet OC 
criteria. The completion goal was met. Twenty (20) semivolatile data points were rejected due to 
continuing calibration standards which did not meet OC criteria. The completion goal was met. 
Twenty-five (25) semivolatile data points were rejected due to surrogate recovery less than 10%. 
The completion goal was met. 
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TABLE 7-1 
PARCC CRITERIA SUMMARY 

GROUNDWATER SAMPLES 
NCBC GULFPORT HO 

SDGs PRECISION 

R8520 ACCEPTABLE 

R8548 ACCEPTABLE 

ACCURACY REPRESENT· 

ATIVENESS 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

(1) Eight (8) volatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

COMPARABILITY 

ACCEPTABLE 

ACCEPTABLE 

(2) Twenty-eight (28) semivolatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

7-2 

COMPLETENESS 

ACCEPT ABLE (2) 

WITH REJECTIONS 

ACCEPTABLE (1) (2) 

WITH REJECTIONS 



TABLE 7-2 
PARCC CRITERIA SUMMARY 

QUALITY CONTROL SAMPLES 

NCBC GULFPORT HO 

SOGs PRECISION ACCURACY 

R8520 ACCEPTABLE ACCEPTABLE (3) 

WITH REJECTIONS 

R8548 ACCEPTABLE ACCEPTABLE (3) 

WITH REJECTIONS 

REPRESENT-

AliVENESS 

ACCEPTABLE 

ACCEPTABLE 

(1) Sixteen (16) volatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

COMPARABILITY 

ACCEPTABLE 

ACCEPTABLE 

(2) Twenty (20) semivolatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

(3) Twenty-five (25) semivolatile data points were rejected in one sample, 

due to surrogate recovery less than 10%. Completion goal was met. 
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COMPLETENESS 

ACCEPT ABLE (1) (2) 

WITH REJECTIONS 

ACCEPTABLE (1) (2) 

WITH REJECTIONS 



REFERENCES 

ABB-ES, (ABB Environmental Services, Inc.) 1993. Monitoring Well Installation Program 
Herbicide Orange Site A, Naval Construction Battalion Center, Gulfport, Mississippi Work 
Plan; Prepared for Southern Division Naval Facilities Engineering Command; November 
1993. 

ABB Environmental Services, Inc. (ABB-ES), 1991. Quality Assurance Program Plan, Navy 
CLEAN Program, District I, March. 

ABB-ES, 1992. RI/FS Sampling and Analysis plan, Naval Construction Battalion Center, 
Gulfport, Mississippi, June. 

NEESA, 1988., Sampling and Chemical Analysis Quality Assurance Requirements for the 
Navy Installation Restoration Program, Naval Energy and Environmental Support, 20.2-04 7B, 
June 1988. 

USEPA, 1988a., Laboratory Data Validation Functional Guidelines for Evaluating Inorganic 
Analyses, United States Environmental Protection Agency, July 1988. 

USEPA, 1989., Risk Assessment Guidance for Superfund Volume I Human Health Manual 
(Part a), Interim Final, United States Environmental Protection Agency, 1989. 

USEPA, 1988b., National Functional Guidelines for Organic Data Review, United States 
Environmental Protection Agency, June 1992. 

USEPA, 1988a., Laboratory Data Validation Functional Guidelines for Evaluating Inorganic 
. Analyses, United States Environmental Protection Agency, July 1988. 

USEPA, 1990a., Guidance for Data Usability in Risk Assessment, United States 
Environmental Protection Agency, EPA 540 G-90/008, October 1990. 

USEPA, 1986., Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-
846, September 1986. 

USEPA, 1990c., Statement of Work for Inorganic Analysis, Multi-Media, Multi­
Concentration, United States Environmental Protection Agency Contracts Laboratory 
Program, Document No. ILM02.1, July 1988. 

R-1 



APPENDIX A 

CAll BRA TION SUMMARY 



TABLE A-1 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NCBC GULFPORT HO 

• INITIAL CALIBRATION • %RSD 

• CONTINUINO CALIBRATION • %0 

SDGS, STANDARDS, AND AS SOCIA TED SAMPLES 

SDG Rll520 

CCALI: BS-01-DI2, BS-01-PI2 

SDG Rll5411 

CCALI: BS-01-RI2 

CCAL2: BS-02-TB2, GPTH02-I D, GPTH02-2, GPTH02-3, GPTH02-'I, 

GPTH02-1, GPTH02·1MS 

CCAL3: GPTH02-1MSD 



TABLEA-2 
INITIAL AND CONTINUING CALIBRATION 
BEMIVOLATILE ORGANIC COMPOUNDS 

NCBC GULFPORT HO 

SDG All520 

CCAL1: BS-01 ·012, BS-01 ·PI2 

CCAL2: BS-01·PI2AE 

SDGII5411 

CCAL1: BS-01·AI2, GPTH02·1D, GPTH02·2, GPTH02·3, GPTH02·4, 
GPTH02·1, GPTH02·1MS, GPTH02·1MSD 

CCAL2: GPTH02·10AE, GPTH02·1AE, GPTH02·1MSAE, GPTH02·1MSOAE 



APPENDIX B 

SERIAL DILUTION SUMMARY 



TABLE 8- 1 
WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NCBC GULFPORT HO 

SAMPLE GPTH02-1 

• ·INDICATES VALUE OUTSIDE QC UMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANAL VZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

RB548: GPTH02-1, GPTH02-1 D, GPTH02-2, GPTH02-3, GPTH02-4, BS-01-RI2 

RB520: BS-01-DI2, BS-01-PI2 

+/-10% RULE ONLY APPUES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 



APPENDIX C 

REJECTED DATA SUMMARY 



TABLE C-1 
GC/MS VOLATILES- REJECTED DATA 

NCBC GULFPORT HO 

I GRAND TOTAL I 6 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 59 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

16 8 

95.5% 96.6% 

OVERALL 
COMPLETENESS 

96.0% 



TABLEC-2 
DIOXIN/FURANS- REJECTED DATA 
NCBC GULFPORT HO 

SDG # SAMPLES/MATRIX 

IGRANDTOTAL I 2 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 17 TARGET CONGENERS PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

QC GW 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C- 3 
SEMIVOLATILES- REJECTED DATA 
NCBC GULFPORT HO 

!GRAND TOTAL I 4 

!coMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

4 

GW = GROUND WATER SAMPLES 

* 109 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

45 28 

89.7% 93.6% 

OVERALL 
COMPLETENESS 

91.6% 



TABLE C- 4 
POLYNUCLEAR AROMATIC HYDROCARBONS- REJECTED DATA 

NCBC GULFPORT HO 

I GRAND TOTAL I 4 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 16 TARGET CONGENERS/ISOMERS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C- 5 
PESTICIDE/PCBS- REJECTED DATA 

NCBC GULFPORT HO 

!GRAND TOTAL I 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

4 

GW = GROUND WATER SAMPLES 

* 30 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C- 6 

ORGANOPHOSPHOROUS PESTICIDES- REJECTED DATA 

NCBC GULFPORT HO 

I GRAND TOTAL I 4 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 9 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C -7 

HERBICIDES- REJECTED DATA 
NCBC GULFPORT HO 

I GRAND TOTAL I 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

4 

GW = GROUND WATER SAMPLES 

* 4 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C- 8 

KEPONE- REJECTED DATA 

NCBC GULFPORT HO 

I GRAND TOTAL I 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

4 

GW = GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C- 9 
TOTAL METALS- REJECTED DATA 

NCBC GULFPORT HO 

!GRAND TOTAL I 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

4 

GW = GROUND WATER SAMPLES 

* 22 TARGET ANAL YTES PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C -10 

CYANIDE- REJECTED DATA 
NCBC GULFPORT HO 

I GRAND TOTAL I 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

4 

GW = GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



fABLE C -11 
SULFIDE- REJECTED DATA 
NCBC GULFPORT HO 

!GRAND TOTAL I 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

4 

GW = GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 
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1 .0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness (PARCC) criteria the laboratory reviewed the data package and the data also were 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESA) guidance document 20.2-047B (1988) entitled, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory QC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the QC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level D data package and any nonconforming data 
were discussed in the data package cover letter and case narrative. 

The Level D data packages were then reviewed and validated by Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency (USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by 
NEESA document 20.2-04 7B. The data review and validation process is independent of the 
laboratory's checks because it is impossible to repeat the review conducted by the laboratory. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following. 

!J. Undetected. The analyte was not detected above the contract required quantitation 
limit (CRQL). The "U" designator also is used to qualify laboratory contaminants. 
The "U" designator is applied to an environmental sample when the laboratory 
contaminant is detected in an environmental sample at a concentration less than 5 
times ( 1 0 X for common contaminants) the value of the concentration detected in 
any corresponding field OC blank, method blank or preparation blanks. 

J Estimated. The analyte was present. but the reported value may not be accurate or 
precise. The "J" designator is used to qualify an analyte that was present at a 
concentration between the CRQL and method detection limit (MDL) or the data 
"failed" some of the analytical validation criteria but did not require rejections of the 
data. When combined with the U designator, the quantitation limit is estimated. 

B Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical functional guideline criteria. The "R" 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-047B, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (DQOs) of the Work Plan for Naval Construction Battalion Center 
(NCBC) Gulfport, Mississippi, dated October 1993. The following sections present a brief 
description of PARCCs criteria. 
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Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPDl between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (01-02) I (Yz (01 + 02)) x 100 

01 and 02 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for water matrices. Precision for MS/MSD/MD samples was assessed by using the target 
analyte specific RPD criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy can be calculated from the analytical data 
and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%R) between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R 
A 
8 

c 

((A-8)/C) X 100 
= Measured concentration of the spiked analyte. 

Measured concentration of the spiked compound in the unspiked 
sample. 
True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known 
reference material before digestion. The recovery of the internals standards was used to assess 
accuracy for the Dioxin/Furan fraction. Each of these approaches provides a measure of the matrix 
effects on the analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sampling 
plan design. Representativeness was evaluated using the field and laboratory QC blank sample 
results. QC blank samples are equipment rinseate blanks, field blanks, trip blanks, laboratory 
method blanks for organic analysis and laboratory preparation blanks for inorganic analysis. Positive 
detection of target analytes in the OC blank samples identify contaminants that possibly were 
introduced to the associated environmental sample during sample collection, transport or laboratory 
analysis. Representativeness was also evaluated used the defined extraction and analytical holding 
time requirements set forth in the Work Plan for NCBC Gulfport or the analytical methodology. 

Comparability. Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by the 
other PARCC parameters because only when precision and accuracy are known can data sets be 
compared with confidence. 
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Completeness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NCBC, Gulfport, Mississippi. Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 100. 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
dioxin/furans, semivolatile organic compounds, polynuclear aromatic hydrocarbons, pesticides and 
polychlorinated biphenyls (PCBs). organophosphorous pesticides, herbicides, metals and cyanide, 
and the wet chemistry parameter sulfide. Duplicate samples are evaluated for precision only when 
contaminants are detected in both the environmental sample and the sample's duplicate. A NO in 
the RPD column of the spreadsheet indicates that a RPD calculation was not required because one 
result was a non-detect and the other result was less than the compound/analyte CRQL/CRDL. 
Environmental samples and their respective duplicates may not exhibit positive results for all 
compounds found at or near the contract required quantitation limit (CROLl or detection limit (CROLl 
because of low levels of contamination found at a site. Duplicates with Relative Percent Differences 
(RPDsl within control limits indicate adequate sampling practices and/or good analytical precision. 
Duplicates with RPDs outside the control limits may result from inappropriate sampling procedures, 
matrix interferences, or non-homogeneity of the sample matrix. In addition, poor precision can be 
attributed to deviation(sl from the analytical methodology or to poor reproducibility of target analyte 
concentrations at or near the required quantitation or detection limits (CRQLs or CRDLs). The 
acceptance criteria for evaluating precision of field duplicates analytical results is a RPD of 20 for 
water matrices. 

The percent of duplicate samples collected for the analytical parameters and sample matrices was 
greater than ten percent ( 1 0%) for the water matrix as specified in the Work Plan for NCBC 
Gulfport, Mississippi. The following Sections summarize the evaluation of analytical precision for 
the water matrix for the following analytical groups: 

• GC/MS volatile organic compounds (GC/MS VOCsl; 
• dioxin/furan compounds (0/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHs); 
• pesticides, PCBs,; 
• organophosphorous pesticides; 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike (MSI/matrix spike duplicates (MSDsl pairs for organic fractions, and matrix duplicate 
pairs (MD pairs) for the metals/cyanide, and sulfide fractions. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-1 and 2-2 for the water matrix. The results of the evaluation of precision for MS/MSD 
samples is provided in Tables 2-3 through 2-11 for the water matrix. 

In addition, to assess whether instrument calibration for volatile, semivolatile, and pesticides/PCBs 
analytical methods resulted in non-compliant duplicate precision, tables were made of initial and 
continuing calibration outliers for each sample delivery group (SDGI and are included 'in Appendix A. 
Calibration criteria was met in the other organic fractions. Therefore, tables of calibration criteria 
were not prepared for those fractions. To assess the potential for non-compliance in metals 
analytical data, caused by physical and/or chemical interferences and indicated by non-compliant 
serial dilution results, tables were prepared of serial dilution results. These are included in Appendix 
B. 

2-1 



TABLE 2-1 
ORGANIC FRACTIONS 
WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

VOLATILES 
NO. ASSC. 

SEMI VOLATILES 
NO. ASSC. 

SDG SAMPLE 10 MATRIX SAMPLES 

BS01 013 GPTH03-3 WATER 4 

TOTAL SAMPLES 4 

DIOXIN/FURANS 
NO.ASSC. 

SDG SAMPLE 10 MATRIX SAMPLES 

BS01D13 GPTH03-3 WATER 4 

TOTAL SAMPLES 4 

POLYNUCLEAR AROMATIC HYDROCARBONS 

COMPOUND 

PHENOL 

2-CHLOROPHENOL 

2,4-DICHLOROPHENOL 

NAPHTHALENE 

COMPOUND 

TCDFs (TOTAL) 

TCDDs (TOTAL) 

2,3,7,8-TCDD 

HxCDDS (TOTAL) 

HpCDDs (TOTAL) 

1,2,3,4,6, 7,8-HpCDD 

OCDD 

2-2 

SAMPLE 

SAMPLE 

CONC. 

2 

1 

0.8 

14 

SAMPLE 

CONC. 

10 

44 

0 

180 

270 

90 

1700 

DUP 

CONC 

DUP 

CONC 

2 

1 

0 

27 

OUP 

CONC 

12 

55 

6.2 

260 

450 

160 

3400 

MAX 

RPD 

MAX 

RPD 

20% 

20% 

20% 

20% 

MAX 

RPD 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

RPD 

RPD 

0% 

0% 

NO 

63% 

RPD 

18% 

22% 

200% 

36% 

50% 

56% 

67% 



TABLE 2 - 1, CONTINUED 
ORGANIC FRACTIONS 
WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

ORGANOPHOSPHOROUS PESTICIDES 
NO.ASSC. 

CHLORINATED HERBICIDES 
NO.ASSC. 

SCG SAMPLE 10 MATRIX SAMPLES 

8501013 GPTH03-3 WATER 4 

TOTAL SAMPLES 4 

SAMPLE CUP MAX 

SAMPLE CUP MAX 

COMPOUND CONC. CONC RPD RPD 

SILVEX 1.5 1.3 20% 14% 
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TABLE 2- 1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

VOLATILES 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPDOUT RPD LIMIT 

25.0% 1 0 100.0% 

SEMI VOLATILES 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 3 1 75.0% 

DIOXIN/FURANS 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 5 16.7% 

POLYNUCLEAR AROMATIC HYDROCARBONS 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

PESTICIDES/PCBS 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25 0% 1 0 100.0% 

NO. INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 

ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 
BELOW THE CRQL. 
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TABLE 2-1, CONTINUED 
ORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 

NCBC GULFPORT HO 

ORGANOPHOSPHOROUS PESTICIDES 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

CHLORINATED HERBICIDES 
%OF 

DUPLICATES %WITHIN 

COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

NO -INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 

BELOW THE CRQL. 
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TABLE2-2 
INORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

METALS 
NO. ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

BS01013 GPTH03-3 WATER 4 

TOTAL SAMPLES 4 

SULFIDE 
NO.ASSC. 

SDG SAMPLE ID MATRIX SAMPLES 

BS01013 GPTH03-3 WATER 4 

TOTAL SAMPLES 4 

COMPOUND 

ARSENIC 

BARIUM 

BERYLLIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

THALLIUM 

VANADIUM 

ZINC 

COMPOUND 

SULFIDE 

2-6 

SAMPLE DUP MAX 

CONC. CONC RPD RPD 

35.6 35.9 20% 1% 

114.0 114.0 20% 0% 

2.3 1.9 20% 19% 

104 94.7 20% 9% 

, 8.8 16.7 20% 12% 

25.5 23.6 20% 8% 

37 32.5 20% 13% 

0.28 0.24 20% 15% 

39.4 34.3 20% 14% 

13.3 12.5 20% 6% 

0 8.3 20% NO 

130 130 20% 0% 

37 317 20% 158% 

SAMPLE CUP MAX 

CONC. CONC RPD RPD 

1 1 20% 0% 



TABLE 2-2 
INORGANIC FRACTIONS 
WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

METALS 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 12 1 92% 

SULFIDE 
%OF 

DUPLICATE %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

NO -INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT IS 
BELOW THE CRDL. 

2-7 



TABLE2-3 
GC/MS VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH03-1 SDG BS01D13 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

BS01 D13: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 
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TABLE 2-4 
DIOXIN/FURAN 
WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS =MATRIX SPIKE SA/v1PLE GPTH03-1 
MSD =MATRIX SPIKE DUPLICATE 
RPD =RELATIVE PERCENT DIFFERENCE 

DIOXIN/FURAN CONGENERS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

BS01 013: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 
%RAND RPDS WERE DEEMED IN CONTROL BY THE DATA REVIEWER. 
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TABLE2- 5 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTHOJ-1 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

8S01D13: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 
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TABLE 2-6 
POLYNUCLEAR AROMATIC HYDROCARBONS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH03-1 SDG BS01 D13 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

PAH COMPOUNDS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

BS01 D13: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 

RECOVERIES AND RPDS WERE DEEMED IN CONTROL BY THE DATA VALIDA TOR. 
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TABLE 2-7 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH03-1 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

PEST COMPOUNDS 

*DENOTES VALUE NOT WITHIN OA/OC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

BS01 D13: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 

2- 12 
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TABLE 2-8 
ORGANOPHOSPHOROUS PESTICIDES 

WATER SAMPLE MATRIX SPIKE.MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH03-1 

MSD =MATRIX SPIKE DUPLICATE 

RPD =RELATIVE PERCENT DIFFERENCE 

OPP COMPOUNDS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

BS01 013: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 

28 

54 

42 

24 

DIMETHOATE 34 
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TABLE 2-9 
HERBICIDES 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH03-1 

MSD =MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

HERB COMPOUNDS 

*DENOTES VALUE NOT WITHIN QA/OC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

BS01013: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 
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TABLE 2- 10 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTH03-1 
MD= MATRIX DUPLICATE SAMPLE GPTH03-1 

RPD =RELATIVE PERCENT DIFFERENCE 

• DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

BS01 D13: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 
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TABLE 2-11 
SULFIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NCBC GULFPORT HO 

MS =MATRIX SPIKE SAMPLE GPTH03-1 

MD= MATRIX DUPLICATE SAMPLE GPTH03-1 

*DENOTES VALUE NOT WITHIN OA/OC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

BS01013: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 
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2.1 Water Matrix 

No target compounds requiring RPD calculation were detected in either the water samples or 
associated duplicates for the volatiles, polynuclear aromatic hydrocarbons, pesticides/PCBs, and 
organophosphorous pesticides (Table 2-1). Therefore, no precision assessment was conducted for 
those parameters. 

The dioxin/furan analysis of the field duplicate pair of sample GPTH03-3 exhibited non-compliant 
RPDs six (6) of the seven (7) congeners detected (Table 2-1 ). The non-compliant congeners were 
total TCDD, 2,3, 7,8-TCDD, total HxCDD, total HpCDD, 1 ,2,3,4,6, 7,8-HpCDD, and OCDD. The 
disparity in the results may be attributed to the high turbidity of the samples, and the amount of 
suspended solids present when the analyst extracted the samples. The samples were not decanted 
prior to extraction. 

The semivolatile analysis of the field duplicate pair of sample GPTH03-3 exhibited a non-compliant 
RPD for one (1) of the four (4) compounds detected (Table 2-1 ). The non-compliant compound was 
naphthalene. The non-compliance for naphthalene could be also be attributed to the high turbidity 
of the samples. Assessment of the calibration data indicates that criteria was met for the non­
compliant compound (Appendix A, Table A-2). 

One ( 1) of the twelve ( 12) target analytes detected in the metals analysis of the field duplicate pair 
of sample GPTH03-1 which required RPD calculation exhibited a non-compliant RPD (Table 2-2). 
The target analyte with a non-compliant RPD was zinc. The analyte was also non-compliant for 
serial dilution criteria (Appendix 8). This may be indicative of a matrix interference. The non­
compliance for zinc may be attributed to potential matrix interferences. All positive results for zinc 
in the associated samples were appropriately qualified as estimated, J, due to the serial dilution 
non-compliance. 

The field duplicate pair of sample GPTH03-3 analyzed for sulfide exhibited a compliant RPD (Table 
2-2). 

The evaluation of precision of the water matrix for the MS/MSD samples is provided in Tables 2-3 
through 2-11. All MS/MSD sample pairs analyzed for volatiles, polynuclear aromatic hydrocarbons, 
organophosphorous pesticides, herbicides, metals and cyanide, and sulfide exhibited acceptable 
RPDs between spike compounds (Tables 2-3, 2-6, 2-8, 2-9, 2-10, and 2-11 ). 

The dioxin/furan analysis of the MS/MSD pair of samples GPTH03-1 exhibited a non-compliant RPD 
for the congener OCDD (Table 2-4). However, based on the assessment of additional OC criteria 
the analytical data did not require qualification. 

The semivolatile analysis of the MS/MSD pair of sample GPTH03-1 exhibited a non-compliant RPDs 
for the compound pyrene (Table 2-5). The non-compliance resulted from the recovery below the 
OC limits in the MSD sample. However, based on the assessment of additional OC criteria, the 
analytical data did not require qualification. 

The pesticides/PCBs analysis of the MS/MSD pair of sample GPTH03-1 exhibited a non-compliant 
RPDs for the compound lindane (Table 2-7). However, based on the assessment of additional OC 
criteria, the analytical data did not require qualification. 

Based on assessment of duplicate precision evaluation criteria, the water matrix analytical data was 
acceptable for each SDG with the noted potential for bias in the metals analyte zinc. 
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3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recovery (% R) computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water matrix for the 
following analytical groups: 

• GC/MS volatile organic compounds (GC/MS VOCs); 
• dioxin/furan compounds (D/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHs); 
• pesticides, PCBs,; 
• organophosphorous pesticides; 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

Accuracy was assessed using MS and MSD samples for organic analyses and MS samples for 
inorganic analyses for each matrix, as well as surrogate compound recoveries for those analytical 
fraction which utilize them. Accuracy for the dioxin/furan fraction was assessed using the recovery 
of internal standards. The results of the evaluation of accuracy for the MS/MSD samples is 
provided in Tables 2-3 through 2-11 for water matrix. The results of the evaluation of accuracy for 
the surrogates in the samples are provided in Table 3-1 through 3-7 for the water matrix. 

3.1 Water Matrix 

All MS/MSD sample pairs analyzed for volatiles, dioxin/furans, polynuclear aromatic hydrocarbons, 
pesticides/PCBs, and sulfide exhibited acceptable recoveries of spike compounds (Tables 2-3, 2-4, 
2-6, 2-7, and 2-11). 

The surrogate recoveries for volatiles, polynuclear aromatic hydrocarbons, organophosphorous 
pesticides, and herbicides were acceptable (Tables 3-1, 3-4, 3-6, and 3-7). 

The internal standard (IS) recoveries for the dioxin/furan fraction were acceptable with the 
exception of one (1) IS in three (3) samples (Table 3-2). The reported results for OCDD in samples 
GPTH03-2, GPTH03-3D, and GPTH03-4 were appropriately qualified as estimated, J/UJ, and should 
be considered potentially underestimated. 

The MS/MSD of sample GPTH03-1 analyzed for semivolatile organics had a non-compliant %R for 
pyrene in the MSD (Table 2-5). Based on the assessment of additional QC criteria the analytical 
data did not require qualification. 

Four (4) semivolatile samples exhibited acid surrogate recoveries which were outside the minimum 
acceptable criteria for accuracy (Table 3-3). The surrogate compound terphenyl-04 was recovered 
below the OC limits. However, the National Functional Guidelines and the SOW allow one (1 I 
surrogate compound per fraction to exceed the QC limits as long as the recovery is above 10%. 
Therefore, the analytical data did not require qualification. 
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TABLE 3- 1 
SURROGATE% RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 
NCBC GULFPORT HO 

SDG SAMPLE 10 

BS01013 BS-01-01 
BS-01-RI 

BS-01-TB3 

GPTH03-1 

GPTH03-1 MS 
GPTH03-1 MSO 

GPTH03-2 

GPTH03-3 

GPTH03-30 

GPTH03-4 

SMC1 = TOLUENE-OS 
SMC2 = BROMOFLUOROBENZENE 

SMC3 = 1,2-0ICHLOROETHANE-04 

#SAMPLES % REC 
IN 

1 30 

SMC1 

97 
101 

99 

97 
100 

100 

101 

99 

99 

100 

%REC 

OUT 

0 

SMC2 SMC3 

97 94 

99 91 

96 95 

96 91 

96 92 

97 92 

98 93 

93 94 

96 91 

98 94 

QC LIMITS 88% - 110% 

QC LIMITS 86% - 115% 
QC LIMITS 76% - 114% 

%TOTAL 

IN 

100.0% 

3-2 

TOTAL OUT 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 



TABLE 3-2 
WATER SAMPLE INTERNAL STANDARDS %RECOVERIES 
DIOXIN/FURAN 
NCBC GULFPORT HO 

QC LIMITS: 40% - 120% 
*-VALUE OUTSIDE OF QC LIMITS 

% REC OUT %TOTAL IN 

3 96.3% 
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TABLE 3-3 
SURROGATE% RECOVERIES 

SEMIVOLATILE WATER SAMPLES 

NCBC GULFPORT HO 

SOG SAMPLE 10 

6501013 BS-01-013 

BS-01-RI3 
GPTH03-1 

GPTH03-1MS 
GPTH03-1 MSD 

GPTH03-2 

GPTH03-3 

GPTH03-3D 
GPTH03-4 

51 = 2-FLUOROPHENOL 

52 = PHENOL-OS 

53 = NITROBENZENE-OS 

54 = 2-FLUOROBIPHENYL 

55 = 2,4,6-TRIBROMOPHENOL 
56 = TERPHENYL-01 4 

57 = 2-CHLOROPHENOL-04 

58 = 1 ,2-DICHLOROBENZENE-04 

% REC 
IN 

68 

S1 
89 

72 
76 

78 
73 

n 
68 
76 

78 

S2 S3 
87 85 
72 68 
76 78 
82 70 
73 70 
63 79 

68 58 
75 65 
n 78 

OC LIMITS = 21%- 110% 

QC LIMITS= 10%- 110% 

OC LIMITS = 35% - 114% 

QC LIMITS = 43% - 116% 

OC LIMITS = 10%- 123% 

OC LIMITS = 33%- 141% 

S4 ss 
73 76 

59 59 

85 n 
64 75 
57 61 
69 78 

53 67 

57 69 
64 71 

OC LIMITS = 33%- 110% (ADVISORY) 

OC LIMITS = 16% - 110% (ADVISORY) 

3-4 

S6 S7 Sll TOTAL OUT 

99 84 69 0 

84 71 61 0 
38 75 64 0 
36 n 61 0 

*17 69 53 1 
46 76 66 0 

0 14 68 57 1 
0 14 74 64 1 

*1 7 74 66 1 



TABLE 3-4 
SURROGATE% RECOVERIES 

POLYNUCLEAR AROMATIC HYDROCARBONS WATER SAMPLES 

NCBC GULFPORT HO 

SDG SAMPLE 10 

BS01 D13 BS-01-013 

BS-01-RI3 

GPTH03-1 

GPTH03-2 

GPTH03-3 

GPTH03-3D 

GPTH03-4 

S1 = BENZO(E)PYRENE 

S2 = TERPHENYL-D14 

#SAMPLES %REC 

IN 

7 14 

3-5 

51 

83 

85 

57 

35 

22 

46 

30 

%REC 

OUT 

0 

52 TOTAL OUT 

83 0 

84 0 

83 0 

59 0 

47 0 

86 0 

62 0 

QC LIMITS= 10%-132% 

QC LIMITS= 10%-132% 

%TOTAL 

IN 

100.0% 



TABLE 3-5 
SURROGATE% RECOVERIES 
PESTICIDES/PCB WATER SAMPLES 
NCBC GULFPORT HO 

SDG SAMPLE 10 
BS01013 BS-01-013 

BS-01-AI3 

GPTH03-1 

GPTH03-1MS 

GPTH03-1 MSO 

GPTH03-2 

GPTH03-3 

GPTH03-30 

GPTH03-4 

TCX "' TETRACHLORO-M-XYLENE 

OCB "' DECACHLOROBIPHENYL 

TCX1 "'COLUMN 1 DCB 1 "'COLUMN 1 

TCX2 "' COLUMN 2 OCB 2 "' COLUMN 2 

#SAMPLES %REC 

IN 

9 13 

TCX1 TCX2 
*43 65 

•so 75 
*49 105 
*39 95 

*47 80 
*45 145 
*44 85 

*43 75 

*42 135 

QC LIMITS"' 60%-150% 

QC LIMITS"' 60%-150% 

%AEC %TOTAL 
OUT IN 

23 36.1% 
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DCB1 DCB2 TOTAL OUT 
80 90 1 

85 100 1 

*19 *23 3 
*37 *48 3 

*33 *35 3 
*33 *37 3 

*31 *37 3 

*36 *40 3 

*30 *29 3 



TABLE 3-6 
SURROGATE% RECOVERIES 

ORGANOPHOSPHOROUS PESTICIDES WATER SAMPLES 

NCBC GULFPORT HO 

SOG SAMPLE 10 TPP (1) TPP (2) 

BS01013 BS-01-013 102 102 
BS-01-RI3 102 100 
GPTH03-1 97 94 

GPTH03-1MS 121 124 
GPTH03-1 MSD 113 110 

GPTH03-2 105 104 

GPTH03-3 100 106 
GPTH03-3D 97 97 
GPTH03-4 87 87 

TPP = TRIPHENYLPHOSPHATE QC LIMITS= 38%- 146% 

#SAMPLES % REC %REC %TOTAL 

IN OUT IN 

9 18 0 100.0% 
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TOTAL OUT 

0 
0 

0 

0 
0 

0 

0 
0 

0 



TABLE 3-7 
SURROGATE% RECOVERIES 

HERBICIDES WATER SAMPLES 

NCBC GULFPORT HO 

SOG SAMPLE 10 

BS01 013 BS-01-013 

BS-01-RI3 

GPTH03-1 

GPTH03-1MS 

GPTH03-1 MSO 

GPTH03-2 

GPTH03-3 
GPTH03-30 

GPTH03-4 

OCAA 

#SAMPLES % REC 

IN 

9 18 

OCAA (1) OCAA (2) TOTAL OUT 

99 108 0 
94 100 0 
97 94 0 
96 91 0 
91 85 0 
89 85 0 
91 83 0 
92 82 0 
91 88 0 

QC LIMITS = 50% - 150% 

%REC %TOTAL 
OUT IN 

0 100.0% 
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The pesticides/PCB surrogate recoveries were below the QC limits in all samples for TCMX and 
below the QC limits in all but two (2) samples for DCB (Table (3-5). This indicates that all reported 
results for the target compounds could be biased low. Therefore, all reported positive and non­
detect results in the field samples were appropriately qualified as estimated, J/UJ. 

The MS/MSD of sample GPTH03-1 analyzed for organophosphorous pesticides exhibited recoveries 
above the QC limits in the MS for four (4) compounds and in the MSD for one (1) compound (Table 
2-8). Qualifications were not required because there were no positive results for target compounds 
reported in the field samples. 

The MS/MSD of sample GPTH03-1 analyzed for herbicides exhibited recoveries below the QC limits 
in both the MS and the MSD for dinoseb (Table 2-9). The compound dinoseb exhibited low 
recoveries in the blank spike associated with the samples also. For this reason and for historical 
evidence of low recoveries for the compound, all positive and non-detect results reported for 
dinoseb in the field samples were qualified as estimated, J/UJ. 

The MS/MD analyzed for inorganic analytes exhibited one (1) compound with a non-compliant %Rs 
(Table 2-1 0). The non-compliant target analyte was selenium. The %Rs for the non-compliant 
analyte was below the minimum criteria for accuracy, which indicates that the quantified values for 
this analyte may be underestimated. Positive and non-detect results for selenium were 
appropriately qualified as estimated, J/UJ. 

Based on assessment of MS/MSD and surrogate sample accuracy evaluation criteria, the water 
matrix analytical data was acceptable for each SDG. Some of the analytical results may be 
overestimated or underestimated. 
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4.0 REPRESENTATIVENESS 

Representativeness of the environmental sample analytical data was assessed using trip blanks, field 
blanks, equipment rinseate blanks, and laboratory method blanks. The environmental samples and 
associated blanks were analyzed for the following target analyte groups: 

• GC/MS volatile organic compounds (GC/MS VOCs); 
• dioxin/furan compounds (0/Fs); 
• semivolatile organic compounds (SVOCs); 
• polynuclear aromatic hydrocarbons (PAHs); 
• pesticides, PCBs,; 
• organophosphorous pesticides; 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

The trip blank samples were analyzed for only GC/MS volatile organic target analytes. Field blanks, 
equipment rinseate blanks, and laboratory method blanks were analyzed for target analytes in each 
listed category. The assessment of representativeness is summarized in tabular form for each type 
of blank, trip blank results are summarized in Table 4-1, field blank results are summarized in Tables 
4-2 through 4-10, equipment rinseate blank results are summarized in Tables 4-11 through 4-19 and 
method blank results are summarized in Tables 4-20 through 4-27. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

Organic Target Analvtes 

• CRDL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CRQL and less than 5 times the blank value ( 1 0 times for common 
laboratory contaminants), the sample result was rejected and amended as estimated 
non-detected at the CRQL for the target compound. 

• U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 5 times the blank value ( 1 0 times for common 
laboratory contaminants), the sample result for the blank contaminant was amended 
as non detect at the concentration reported in the sample results. 

• No Action !NA). If a sample result for the blank contaminant was greater than the 
CRQL and 5 time the blank value ( 1 0 times for common laboratory contaminants), 
the result was not amended. 

Inorganic Target Analytes 

• U Validation Qualifier. If a sample result for the blank contaminant was less than 
the IDL and less than 5 times the blank value, the sample result was amended as 
non-detected. 

• UJ Validation Qualifier. If a sample result for the blank contaminant was less than 
the sample IDL when the absolute value of the negative blank value was greater 
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TABLE 4-1 
GC/MS VOLATILE COMPOUNDS DETECTED IN TRIP BLANKS 

NCBC GULFPORT HO 

RELATED ENVIRONMENTAL 

SDG NUMBER BLANK ID SAMPLES 

9501013 BS~1-TB3 GPTH03-1. GPTH03-3. GPTH03-1 MSD 

GPTH03-2,GPTH0~3D,GPTH~. 

GPTH0~1MS 

4-2 

TB VALIDATION 

CONTAMINANT CONC. UNITS QUALIFIER 

ACETONE 6 ug/L CRQL 

ACETONE 6 ug/L u 



TABLE4-2 
GC/MS VOLATILES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

GPTH03-3D. GPTHOJ-4 

CONTAMINANT 

METHYLENE CHLORIDE 
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TABLE4-3 
DIOXIN!FURANS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 4 
SEMIVOLATILES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

4-5 



TABLE 4-5 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

GPTH03-3D, GPTHOJ-4 

4-6 

NO 



TABLE4-6 
PESTICIDES/PCBS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

4-7 

CONTAMINANT 

TAMINATION FOUND 



TABLE 4-7 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

NO 

4·8 



TABLE 4-8 
HERBICIDES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

NO 

4·9 



TABLE 4-9 
TOTAL METALS/CYANIDE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

4-10 

FB 
CONTAMINANT CONC. UN 

BARIUM 



TABLE 4-10 
SULFIDE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

4-11 



TABLE 4-11 
GC/MS VOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

GPTH0~3D,GPTH03~ 

CONTAMINANT 

ACETONE 

4. 12 



TABLE 4 ·12 
DIOXIN/FURANS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

4-13 



TABLE 4-13 
SEMIVOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

4- 14 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-14 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

CONTAMINANT 

NO CONTAMINATION FOUND 

4- 15 

RB VALIDATION 



TABLE 4-15 
PESTICIDES/PCBS DETECTED IN EQUIPMENT RINSEA.TE BLANKS 

NCBC GULFPORT HO 

4- 16 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-16 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

CONTAMINANT 

NO CONTAMINATION FOUND 

4- 17 



TABLE 4-17 
HERBICIDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

GPTH03-3D. GPTH03-4 

CONTAMINANT 

NO CONTAMINATION FOUND 

4- 18 



TABLE 4-18 
TOTAL METALS/CYANIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

4- 19 

AS VALIDATION 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-19 
SULFIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NCBC GULFPORT HO 

GPTH03-3D, GPTH03-4 

CONTAMINANT 

NO CONTAMINATION FOUND 
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TABLE 4 • 20 
GC/MS VOLATILES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

ENVIRONMENTAL 

BS-01-AI3, BS-01-TBJ, 

or.''T•<n~-'.GPTH~1MS,GPTH~1MSD, 

or.•no-on-...? GPTH03-3, GPTH~3D, 

4-21 



TABLE 4 • 21 
OIOXIN/FURANS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

AL 

-013, BS-01-RIJ, BS-01-

GPTHOJ-1, GPTH03-1 MS, GPTH03-1 MSD, 

GPTH03-2, , GP 

4-22 



TABLE 4 • 22 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

, GPTH03-1 MS, GPTH03-1 MSD, 

GPTH03-2, GPTH03-3, GPTH03-3D, 

GPTH03-4 

4-23 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-23 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4-24 



TABLE 4-24 
PESTICIDES/PCBS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

NO 

4-25 



TABLE 4 • 25 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4-26 



TABLE 4 • 26 
HERBICIDES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4-27 

CONTAMINANT 

NO CONTAMINATION FOUND 



TABLE 4-27 
TOTAL METALS/CYANIDE DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

RELATED ENVIRONMENTAL 

SDG NUMBER BLANK ID SAMPLES 

BS01D13 PBW BS-Q1-DI3. BS-01-RI3 

BS-<>1-013, BS-Q1-RI3, 

GPTHOJ-1, GPTHOJ-2, GPTHOJ-3, 
GPTH03-3D,GPTHO~ 

BS-01-013, BS-Q1-RI3 

BS-01-013, BS-<l1-RI3, 

GPTHOJ-1, GPTHOJ-1 MS, GPTHOJ-1 MSD, 

GPTHOJ-2, GPTH03-3, GPTHOJ-30, 

4-28 

CONTAMINANT 

ZINC 

TIN 

CHROMIUM 

LEAD 

ARSENIC 

MB VALIDATION 

CONC. UNITS QUALIFIER 

5.15 ug/L u 
15.3 ug/L u 

-2.46 ug/L UJ 
-1.40 ug/L UJ 

-3.96 ug/L JNJ 



than the IDL, the sample result for the blank contaminant was amended as estimated 
non-detected. 

• J Validation Qualifier. If a sample result for the blank contaminant was greater than 
the IDL and less than 10 times the blank value, when the absolute of the negative 
blank value id greater than the IDL the result was amended as estimated at the 
laboratory value. 

4.1 Trip Blanks 

Trip blanks contained deionized water from the laboratory and consisted of samples bottles which 
were similar to the environmental sample containers. The trip blanks were prepared and packaged 
at the laboratory prior to the sampling event and traveled with the sample bottles to the site. The 
trip blank bottles were not opened at the site or anytime prior to laboratory analysis. 

Target compounds detected in the trip blank sample (Table 4-1) consisted of: 

• GC/MS Volatiles (Table 4-1) 
acetone 

The compound acetone is a common laboratory contaminant and its presence in the trip blank may 
be attributed to laboratory contamination. Some analytical results required qualification due to the 
trip blank contamination. However, based on the assessment of the trip blank results for 
representativeness, the analytical data is acceptable. 

4.2 Field Blanks 

The field blank, BS-01-DI, was a sample of Dl water. It was prepared from the source potable 
water. The field blank were prepared at the site and placed in containers that were similar to those 
used for the environmental samples. Dioxin/furans, semivolatiles, polynuclear aromatic 
hydrocarbons, pesticide/PCBs, organophosphorous pesticides, herbicides, and sulfide target 
compounds were not detected in the field blank samples (Tables 4-3, 4-4, 4-5, 4-6, 4-7, 4-8, and 4-
1 Ol. Target compounds and analytes detected in the field blank samples consisted of: 

• GC/MS Volatiles (Table 4-2) 
methylene chloride 

• lnorganics (Table 4-9) 
barium 

The detected methylene chloride result in the field blank is attributed to laboratory contamination 
because methylene chloride is a common laboratory contaminant. The metals analyte was detected 
below the CRDL. None of the sample data required qualification due to the field blank 
contamination. 

Target analytes were detected in some of the field blanks. None of the analytical data required 
qualification. Based on assessment of field blanks for representativeness the analytical data was 
acceptable for the SDG. 

4.3 Equipment Rinseate Blanks 
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The equipment rinseate blank was prepared by rinsing a piece of decontaminated sampling 
equipment with deionized water from a field Dl unit. A sample of this water was collected and 
placed in sample containers similar to those used for the environmental samples. Dioxin/furans, 
semivolatiles, polynuclear aromatic hydrocarbons, pesticide/PCBs, organophosphorous pesticides, 
herbicides, metals/cyanide, and sulfide target compounds were not detected in the field blank 
samples (Tables 4-12,4-13,4-14,4-15,4-16,4-17,4-18, and 4-19). Target analytes detected in 
the equipment rinseate blank samples consisted of: 

• GC/MS Volatiles (Table 4-12) 
acetone 

The detected acetone is a common laboratory contaminant and may be anributed to laboratory 
contamination. The field samples did not require qualification. 

Based on assessment of equipment rinseate blanks for representativeness the analytical data was 
acceptable for the SDG. 

4.4 Method Blanks 

The method blanks were samples of deionized water prepared by the laboratory at the time of 
analysis. Method blanks undergo the same analytical process as the corresponding environmental 
samples and associated field blanks. The purpose of the method blank is to assess the potential for 
target compounds and analytes to "contaminate" the sample during analysis. Volatiles, 
dioxin/furans, semivolatiles, polynuclear aromatic hydrocarbons, pesticides/PCBs, 
organophosphorous pesticides, and herbicides target compounds were not detected in method blank 
samples (Tables 4-20, 4-21, 4-22, 4-23, 4-24, 4-25, and 4-26). Target analytes detected in the 
method blank samples consisted of: 

• lnorganics (Table 4-27) 
zinc 
tin 
chromium 
lead 
arsenic 

The zinc and tin can be attributed to the water source, the water treatment system that was used 
to make the water or laboratory artifacts. The chromium, lead and arsenic were negative in 
concentration and can be anributed to instrumentation anomalies. 

Because target analytes were detected in some of the method blanks, some of the analytical results 
were qualified. However, based on assessment of method blanks for representativeness the 
analytical data was acceptable for each SDG. 

4.5 Holding Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the 
best extent and then a reasonable time limit is imposed under which the samples must be extracted 
or prepared and then analyzed. The holding times regulations assume that the samples have been 
properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 
results from samples with holding time violations are qualified as estimated, J/UJ, due to the 
potential for compromising the integrity of the samples. 
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All holding times requirements, extraction and analytical, were met for all samples, for all analytical 
fractions. 
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5.0 COMPARABILITY 

Comparability is qualitative measure designed to express the confidence with which one data set 
may be compared to another. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were analyzed in 
conformance with acceptable USEPA procedures (Refer to Table 5-1 below). The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze the 
samples should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (CLP or SW-846 Methodologies) 

U.S. EPA Method 

SW-846, Method 8240 
SW-846, Method 8290 
SW-846, Method 8270 
SW-846, Method 831 0 
CLP, OLM01.8, SOW 3/90 
SW-846, Method 8140 
SW-846, Method 8150 
CLP, ILM02.1 
CLP, ILM02.1 
SW-846, Method 9030 

5-1 

Description 

Volatile Organics 
Oioxin/Furans 
Semivolatile Organics 
Polynuclear Aromatic Hydrocarbons 
Pesticides/PCBs 
Organophosphorous Pesticides 
Chlorinated Herbicides 
Metals 
Cyanide 
Sulfide 



6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement 
process compared with the amount expected to be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 85 percent useable data. 
Unusable analytical data are those results reported by the laboratory but rejected during the data 
validation process. A summary of the completeness goal for NCBC Gulfport is provided in Table 6-
1. For more detailed completeness goal tables, please refer to Appendix C. 

GC/MS Volatiles 
Dioxin/Furans 
Semivolatiles 
PAHs 
Pesticide/PCBs 
Organophos. Pest. 
Herbicides 
Metals 
Cyanide 
Sulfide 

MATRIX KEY 

oc = OC Samples 

TABLE 6-1 
COMPLETION GOAL I> 85%) 

oc GW 

96.6 96.6 
100.0 100.0 
95.1 95.1 

100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 

GW = Ground Water Samples 

OVERALL 

96.6 
100.0 
95.1 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

The analytical data met the 85 percent completeness goal for every fraction. The narrative 
following describes any extenuating factors involved in the data resolution. 

GC/MS Volatiles. Non-Compliant RRFs Two (2) volatile compounds; isobutanol and 1 ,4-dioxane, 
did not always meet the initial and continuing calibration criteria of > 0.05 for RRF (Relative 
Response Factor). The RRF values fell below 0.05 in analyses affecting the SDG associated with 
this project. All non-detect sample results associated with the initial and continuing calibrations that 
exhibited either of the two (2) compounds with non-compliant RRFs are rejected, R, (Table A-1). All 
positive sample results associated with the initial and continuing calibrations that exhibited either of 
the two (2) compounds with non-compliant RRFs are qualified as estimated, J, (Table A-1). The 
non-compliant calibrations resulted in the rejection of sixteen (16) data points. The completeness 
goal for the fraction was still met. · 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CROL 
to the concentration of the continuing calibration standard and qualifying the results as not detected 
at an estimated concentration, UJ. The non-detect qualification at the concentration of the 
continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a known concentration. 

Semivolatiles. Non-Compliant RRFs Four (4) semivolatile compounds; hexachlorophene, aramite 1 , 
aramite 2, and 1 ,3,5-trinitrobenzene, did not always meet the initial and continuing calibration 
criteria of > 0.05 for RRF (Relative Response Factor). The RRF values fell below 0.05 in analyses 
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affecting the SDG associated with this project. All non-detect sample results associated with the 
initial and continuing calibrations that exhibited any of the four (4) compounds with non-compliant 
RRFs are rejected, R, (Table A-2). All positive sample results associated with the initial and 
continuing calibrations that exhibited any of the four (4) compounds with non-compliant RRFs or 
%Ds are qualified as estimated, J, (Table A-2). The non-compliant calibrations resulted in the 
rejection of twenty-eight (28) data points. The completeness goal for the fraction was still met. 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CROL 
to the concentration of the continuing calibration standard and qualifying the results as not detected 
at an estimated concentration, UJ. The non-detect qualification at the concentration of the 
continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a known concentration. 

GC/MS Volatiles/Semivolatiles/Pesticides/PCBs Target compounds for the volatile, semivolatile, and 
pesticide/PCBs fractions were qualified because of non-compliant calibrations. Volatile, semivolatile, 
and pesticide/PCB compounds did not always meet the initial and/or continuing calibration criteria 
for RSD (Relative Standard Deviation), and %D (Percent Difference). All results qualified for 
calibration % RSD and % D deficiencies (J/UJ) are considered to be useable. For the compounds in 
the GC/MS volatile and semivolatile analyses that did not meet calibration criteria, all positive results 
are qualified as estimated (J) (%Ds >25%) and all non detect results are qualified as estimated (UJ) 
(>50% D < 90%) due to calibration deficiencies. For the pesticide/PCB analyses that did not meet 
calibration criteria, positive and non-detect results are qualified as estimated, (J or UJ) (%RSDs 
> 20% and %Ds > 25%). 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to address 
the qualification of the data in regards to evaluation of the presence, magnitude and characteristics 
of hazardous substances at NCBC Gulfport. Overall, the chemical analytical data are acceptable and 
exceeded the completion goal of 85 percent. Tables 7-1 and 7-2 provides a tabulation of the 
assessment of PARCC criteria each SDG for water samples and quality control samples, 
respectively. 

7.1 Water Samples 

The analytical data for this matrix was acceptable for all PARCC criteria categories except 
completeness. Eight (8) volatile data points were rejected due to initial and/or continuing calibration 
standards which did not meet QC criteria. The completion goal was met. Sixteen (16) semivolatile 
data points were rejected due to initial and/or continuing calibration standards which did not meet 
QC criteria. The completion goal was met. 

7.2 QC Samples 

The analytical data for this matrix was acceptable for the PARCC criteria of precision and 
comparability. Eight (8) volatile data points were rejected due to initial and/or continuing calibration 
standards which did not meet OC criteria. The completion goal was met. Twelve (12) semivolatile 
data points were rejected due to initial and/or continuing calibration standards which did not meet 
QC criteria. The completion goal was met. 
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TABLE 7-1 
PARCC CRITERIA SUMMARY 

GROUNDWATER SAMPLES 
NCBC GULFPORT HO 

SDGs PRECISION 

BS01013 ACCEPTABLE 

ACCURACY REPRESENT-

ATIVENESS 

ACCEPTABLE ACCEPTABLE 

(1) Eight (8) volatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

COMPARABILITY 

ACCEPTABLE 

(2) Sixteen (16) semivolatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

7-2 

COMPLETENESS 

ACCEPTABLE (1, 2) 

WITH REJECTIONS 



TABLE 7-2 
PARCC CRITERIA SUMMARY 

QUALITY CONTROL SAMPLES 

NCBC GULFPORT HO 

SDGs PRECISION ACCURACY 

BS01013 ACCEPTABLE ACCEPTABLE 

REPRESENT-

ATIVENESS 

ACCEPTABLE 

{1) Eight (8) volatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 

COMPARABILITY 

ACCEPTABLE 

{2) Twelve (12) semivolatile data points were rejected due to initial and/or continuing calibration 

standards which did not meet QC criteria. Completion goal was met. 
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COMPLETENESS 

ACCEPTABLE (1, 2) 

WITH REJECTIONS 
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APPENDIX A 

CALIBRATION SUMMARY 



TABLE A-1 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NCBC GULFPORT HO 

/CAL = INITIAL CALIBRATION = %RSD 

CCAL = CONTINUING CALIBRATION = %0 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG BS01D13 

ICAL1: NONE 

CCAL1: GPTH03-4, GPTH03-3, GPTH03-3D, GPTH03-1, GPTH03-1 MS, 

GPTH03-1 MSD, BS-01-DI3, 8S-01-RI3, BS-01-TB3 



TABLE A- 2 
INITIAL AND CONTINUING CALIBRATION 

SEMIVOLATILE ORGANIC COMPOUNDS 

NCBC GULFPORT HO 

/CAL = INITIAL CALIBRATION = %RSD 

CCAL = CONTINUING CALIBRATION = %0 

SDGS, CALIBRATIONS AND ASSOCIATED SAMPLES: 

SDG BS01D13 

ICAL1: NONE 

CCAL 1: GPTH03-3D, GPTH03-2, GPTH03-4, GPTH03-1, GPTH03-1 MS, 

GPTH03-1MSD, GPTH03-3, BS01RI3, 8801013 



TABLE A-3 
INITIAL AND CONTINUING CALIBRATION 

PESTICIDES/AROCLORS 

NCBC GULFPORT HO 

/CAL = INITIAL CALIBRATION = %RSD 

CCAL = CONTINUING CALIBRATION = %0 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG BS01D13 

ICAL1: BS-01-DI3, BS-01-RI3, GPTH03-1, GPTH03-1MS, GPTH03-1MSD, 

GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 

CCAL1: BS-01-DI3, BS-01-RI3, GPTH03-1, GPTH03-1MS, GPTH03-1MSD, 

GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 



APPENDIX B 

SERIAL DILUTION SUMMARY 



TABLE B- 1 
WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NCBC GULFPORT HO 

SAMPLE GPTH03-1 

*·INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

BS01 D13: GPTH03-1, GPTH03-2, GPTH03-3, GPTH03-4, GPTH03-3D 

+/-10% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 



APPENDIX C 

REJECTED DATA SUMMARY 



C-1 

GC/MS VOLATILES- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

I GRAND TOTAL 4 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 58 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

8 8 

96.6% 96.6% 

OVERALL 

COMPLETENESS 

96.6% 



TABLE C- 2 
DIOXIN/FURANS- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

QC GW 

jGRAND TOTAL 3 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 25 TARGET CONGENERS/ISOMERS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C- 3 
SEMIVOLATILES- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

QC GW 

I GRAND TOTAL 3 4 

!coMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 81 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

12 16 

95.1% 95.1% 

OVERALL 

COMPLETENESS 

95.1% 



TABLE C- 4 
POLYNUCLEAR AROMATIC HYDROCARBONS- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

!GRAND TOTAL 3 

!coMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 16 TARGET COMPOUNDS PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLEC-5 
PESTICIDE/PCBS- REJECTED DATA 
NCBC GULFPORT HO 

jGRAND TOTAL 3 4 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 32 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C- 6 

ORGANOPHOSPHOROUS PESTICIDES- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

!GRAND TOTAL I 3 

!cOMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 9 TARGET COMPOUNDS PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C -7 

HERBICIDES- REJECTED DATA 

NCBC GULFPORT HO 

SDG #SAMPLES/MATRIX 

QC 

!GRAND TOTAL 3 

!cOMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW 

4 

GW = GROUND WATER SAMPLES 

* 4 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 

PER MATIX 

QC GW 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C • 8 
TOTAL METALS- REJECTED DATA 
NCBC GULFPORT HO 

!GRAND TOTAL 3 

!coMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 17 TARGET ANALYTES PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C- 9 
CYANIDE- REJECTED DATA 
NCBC GULFPORT HO 

# SAMPLES/MATRIX 

QC 

!GRAND TOTAL 3 

I COMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 



TABLE C -10 
SULFIDE- REJECTED DATA 
NCBC GULFPORT HO 

#SAMPLES/MATRIX 

I GRAND TOTAL 3 

!cOMPLETION GOAL (>85%) 

MATRIX KEY 

QC = QC SAMPLES 

GW = GROUND WATER SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 

4 

# OF COMPOUNDS REJECTED 

PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 

COMPLETENESS 

100.0% 
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1 0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness (PARCC) criteria the laboratory reviewed the data package and the data also were 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESAI guidance document 20.2-0478 (1 988) entitled, Sampling and Chemical Analysis 
Qua!;ry Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory OC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the QC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level D data package and any nonconforming 
data were discussed in the data package cover letter and case narrative. 

The Level D data packages were then reviewed and validated by Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency (USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1 990b) as specified by 
NEESA document 20.2-0478. The data review and validation process is independent of the 
laboratory's checks because it is impossible to repeat the review conducted by the laboratory. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following . 

.ll Undetected. The analyte was not detected above the contract required quantitation 
limit (CROLl. The ·u· designator also is used to qualify laboratory contaminants. 
The ·u· designator is applied to an environmental sample when the laboratory 
contaminant is detected in an environmental sample at a concentration less than 5 
times (1 0 X for common contaminants) the value of the concentration detected in 
any corresponding field QC blank., method blank. or preparation blanks. 

J. Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The • J• designator is used to qualify an analyte that was present at a 
concentration between the CROL and method detection limit (MDLI or the data 
•tailed· some of the analytical validation criteria but did not require rejections of the 
data. When combined with the U designator, the quantitation limit is estimated. 

B Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical functional guideline criteria. The ·R· 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-0478, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (DQOs) of the Work Plan for Naval Construction Battalion Center 
(NCSC) Gulfport. Mississippi, dated October 1 993. The following sections present a brief 
description of PARCCs criteria. 

1 ·1 



frecjsjon. Precision is a measure of the agreement or repeatability of a set of replicate results .<: . ~ _ 
obtained from duplicate laboratory analyses of samples collected from the same location/depth ··· · 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPD} between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (01-02) I m101 +D2)) x 100 

01 and 02 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for water matrices. Precision for MS/MSD/MD samples was assessed by using the target 
analyte specific RPD criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and .•. 
the true value of the parameter being measured. Accuracy can be calculated from the analytical_~~-~ : 
data and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions}. Accuracy is assessed 
by reviewing the Percent Recovery (%Rl between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R'"" 
A 
8 

c 

((A-81/Cl X , 00 
= Measured concentration of the spiked analyte. 
= Measured concentration of the spiked compound in the unspiked 

sample. 
== True concentration of the spiked analyte. · 

For the organic analyses, each of the samples was spiked with a surrogate compound; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known 
reference material before digestion. Each of these approaches provides a measure of the matrix 
effects on the analytical accuracy. 

Begreserrratiyeness. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sampling 
plan design. Representativeness was evaluated using the field and laboratory QC blank sample 
results. QC blank samples are equipment rinseate blanks, field blanks. trip blanks, laboratory 
method blanks for organic analysis and laboratory preparation blanks for inorganic analysis. 
Positive detection of target analytes in the QC blank samples identify contaminants that possibly 
were introduced to the associated environmental sample during sample collection, transport or 
laboratory analysis. Representativeness was also evaluated used the defined extraction and 
analytical holding time requirements set forth in the Won:. Plan for NC8C Gulfport or the analytical 
methodology. 

£:pmparabiljiy. Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniQues, sample matrix type, and analytical method. Comparability is limited by 
the other PARCC parameters because only when precision and accuracy are known can data sets 
be compared with confidence. 

1-2 
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Completeness. Completeness is defined as the percentage of measurements that are judged to be o. : 0 

... . - . . . .... ' .. · .•. ""'~~!:.'!. :0: 

valid compared to the total number of measurements made. Valid usable data are values that were ·· o: 

not qualified as rejected (R qualifier} during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NCBC, Gulfport, Mississippi. Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 1 00. 

"o 

. . ~--
·· .. : :. -.- ·-·. -·-. 

0 • 

0- ,. ~--. 

. .. .- -· 

-

0 fo:~1~{-·:o£< .·-~: ~ :~~o~t··-~;/~{;- 0:·~,~~ :::~~;~;=~~~&t:o·~;£~j~~~Jt~~;:~~;:~~A\:~- ~;I~~&: 

·I' ...... 

-~.: . :=· ·''· 

.. ...; ........ .. - .• . 
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2 0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
semivolatile organic compounds, polynuclear aromatic hydrocarbons, pesticides and polychlorinated 
biphenyls !PCBs), organophosphorus pesticides. herbicides, metals and cyanide. and the wet 
chemistry parameter sulfide. Duplicate samples are evaluated for precision only when contaminants 
are detected in both the environmental sample and the sample's duplicate. A NO in the RPD 
column of the spreadsheet indicates that a RPD calculation was not required because one result 
was a non-detect and the other result was le&s than the compound/analyte CROUCRDL. 
Environmental samples and their respective duplicates may not exhibit positive results for all 
compounds found at or near the contract required quantitation limit !CROLl or detection limit 
ICRDL) because of low levels of contamination found at a site. Duplicates with Relative Percent 
Differences (RPOs) within control limits indicate adequate sampling practices and/or good analytical 
precision. Duplicates with RPOs outside the control limits may result from inappropriate sampling 
procedures, matrix interferences, or non-homogeneity of the sample matrix. In addition. poor 
precision can be attributed to deviation(s) from the analytical methodology or to poor reproducibility 
of terget analyte concentrations at or near the required quantitstion or dat.ction limits (CRQLs or 
CROls). The acceptance criteria for evaluating precision of field duplicates analytical results is a 
RPO of 20 for water matrices. 

The percent of duplicate samples collected for the analytical parameters and sample matrices was 
greater than ten percent 11 0%) for the water matrix as specified in the Work Plan for NCBC 
Gulfport, Mississippi. The following Sections summarize the evaluation of analytical precision for 
the water matrix for the following analytical groups: 

• GC/MS volatile organic compounds IGC/MS VOCsl; 
• Oioxin/Furan compounds 10/F); 
• semivolatile organic compounds (SVOCsl; 
• polynuclear aromatic hydrocarbons (PAHsl; 
• pesticides, PCBs,; 
• organophosphorus pesticides; 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike lMS)/matrix spike duplicates IMSDsl pairs for organic fractions. and matrix duplicate 
pairs (MD pairs) for the metals/cyanide, and sulfide fractions. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-1 and 2-2 for the water matrix. The results of the evaluation of precision for MS/MSD 
samples is provided in Tables 2-3 through 2·10 for the water matrix. 

In addition, to assess whether instrument calibration for volatile, semivolatile, and pesticides/PCBs 
analytical methods resulted in non-compliant duplicate precision, tables wera made of initial and 
continuing calibration outliers for each sample delivery group CSDGl and are included in Appendix A. 
Calibration criteria waa met in the other organic fractions or the non-compliances did not result in 
qualification of the analytical data. The111fore, tables of calibration criteria were not prepared for 
those fractions. To assess the potential for non-compliance in metals analytical data, caused by 
physical and/or chemical interferences and indicated by non-compliant serial dilution results. tables 
were prepared of serial dilution results. These are included in Appendix B. 
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TABLE 2- 1 
ORGANIC FRACTIONS 

WATER SAMPlE AND DUPLICATE PRECISION 
NCBC OULR'ORT HO 

VOLATILES 

SOQ SAMPL.( ID MATI'UX 
GPTH04-1 GPTHOA.-2 WATER 

TOTAL SAMPLa 

DIOXIN FUI\ANS 

SOG SANPlE 10 MATI'aX 
080412 GPTHOA.-2 WATER 

TOTAL SAMPL.£.5 

SEM !VOLA TILES 

SDG 
GPTH04-1 

SOG 
GPTH04-1 

SDG 
GPTH04·1 

SOG 
GPTI-404-1 

HO, A&aC. 
SAMPl£1 COMPOUND 

4 TOlUENE 
.XYLENES (TOTAL) 

4 

NO. A&&C. 
I-AMPUI COMP'OUNO 

4 TCO$'e !TOT AU 
TCDO. !TOT AL.l 
2 3. 7.8-TCDD 

HI:COO. !TOTAl) 
HpCOO. !TOT AU 

1 2.3 4.11. 7 8-_MpCOO 
ocoo .. 

COMPOUND 
NO COMPOUNDS OETECTEO 

COMPOUND 
loiO COMPOUNDS OETECTEO 

COMPOU~O 

NO COMPOUNDS DETECTED 

COMP'OUND 
NO COMPOUND& DETECTED 

COMI'OUNO 
NO COMPOUIIOS DETECTED 

BAM Pl.£ DUP MAX 
CONC. CONC RPO RPD 

' 0 20'1. N() 
7 0 20% 200')!, 

5AMI'U CUP NAlt 
CONC. CONC "11'0 APO 

0 ,, 20'!1. 200 ... ,, 35 20'ilo 104'ill 
, 1 27 20'lb 84'1. 
0 81 20% 200'1. 
ee 230 20'1. 1 1 1 'lb 
0 811 20'lb 200'!b 

1300 2500 20'lb II'J'lb 



TABLE 2 • 1. CONTINUED 
ORGANIC FRACTIONS 

WATER SAMP\.f ANO OUPUCATE PfiECISION 
NCSC GULFPORT HO 

VOLATILES 
.. OF 

DUPUCA TES 'llo WITHIH 
COLUCTEO RPCIN RPO OUT RPO UMIT 

26.0" , , &0.0 ... 

DIO~IN FURANS 
'lloOI' 

DUPUCA TES 'llo WITHIN 
COLlECTED RPCIN 1'111'0 OUT 1'1'0 UMIT 

2~.0 .. 0 7 o.o ... 

SEMI VOLATILES 
'lloOI' 

DU,UCATES '!lo WTTHIN 
COLLEC:T!:C IU'O IN IU'O OUT ,_,0 LIMIT 

25.0 .. 1 0 100.0" 

POLYNUCLEAR AROMATIC HYDROCAASONS 
'llo OF 

DUPUCAT!S 'llo WITHIN 
COLlECTED JIIJ'DIN ~OUT JIIIPO LIMIT 

21i.O'IIo , 0 100.0" 

PfSTICIDESIPCBS 
'llo OF 

DUPUCATE5 'llo WITHIN 
COLLECTED RPOIN RPD OUT JIIIPO LIM IT 

25.0'11\ , 0 100.0'11\ 

ORQANOPHOSPHOAOUS ~[STJCIDES 
'!loOI' 

DUPLICATES .. wrn41N 
COLLECT~D RPO IN R~OUT 111'0 LIMIT 

25.0'11o , 0 100.0'11o 

CHLORINATED H EPUSICIOe5 
'llo OF 

DUPUCATES 'llo WITHIN 
COL.LECT£0 IIIPD IN RPO OUT IU"O UMIT 

25.0 .. , 0 100.0,., 

NO • INDICATES RPO CAI.CI.A.A TION NOT REQUIRED If CAUSE 
ONE 111 RESULT IS NON-DE'TECT ANC THE OT~ AESU.. T II 
BELOW THE ~OL.. 



METALS 

SDQ 
GPTH04-1 

CYANIDE 

SULFIDE 

SDO 

TABLE 2 • 2 
INORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

NO. ASSC. 

:-
--.. :i· ..... ·. 

SAMPLE DUP 
SAMPlE 10 MATRIX SAMPLES COMPOUND CONC. CONC 
GPTH04-2 WATB\ 

TOTAL SAMPLES 

4 ARS~IC 11.7 12.6 
BARIUM 64.1 52.9 

OfROMIUM 16.2 14.1 
COBALT 3.4 3.5 
COPPER 4.8 6.5 

I.£AD 4.9 4.2 
NIClCE.. 7.3 7.3 

VANADIUM 23.1 20.4 
ZINC - 26.2 40.5 

4 

. : ·:. --· -:···;~ 
. •/i •· --~---~-:. - . 

~ -·-· : ·.-.:: .. ~ .. : '. . . . .. 
: ,"':' •. ;.~-· ":':r • ~-~· ..;:, • ." _. ::_;.~. _· .·-,·-.-:. ;.,-.·:·-~·::·'_ ..... ~.:.-':...·.: . 

.. : -.:.:- .J- --:;..- ~.;_·:..::: : ... . - -

COMPOUND 
NO.ASSC. 
SAMPLES 

4 NO COMPOUND DETECTeD 
4 

NO. ASSC. 
SAMPLES 

4 

COMPOUND 
SULFIDE 

... 
..·~. 

MAX 
RPD 
20'141 
20'141 
20'141 
20'141 
20'141 
20% 
20'141 
20'141 
20'141 

RPD 
7'141 

19% 
14% 
3'141 

30% 
15% 
0'141 

1 2"' 
43'10 



TABLE 2 - 2, CONTINUED 
INORGANIC FRACTIONS 

WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

METALS 
%OF 

DUPLICATES %WITHIN. 
COLLECTED RPDIN RPD OUT RPD LIMIT 

·-· .. 
25.0% 7 2 78% 

CYANIDE 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% , 0 100.0% 

SULFIDE 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 1 0 100.0% 

ND- INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE (1) RESULT IS NON-DETECT AND THE OTHER RESULT I 
BELOW THE Cf1DL. 
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TABLE 2 • 3A 
DIOXIN/FURAN 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE PTH04-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

OIOXIN/FURAN CONGENERS UNITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

080412: GPTH04-1, GPTH04-2, GPTH04-20, GPTH04·3D, GPTH04-4 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 
%RAND RPDS WERE DEEMED IN CONTROL BY THE DATA REVIEWER. 
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TABLE 2-3 
GC/MS VOLA TILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTH04-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

VOA COMPOUNDS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

. GPTH04-,: GPTH04-, I GPTH04-21 GPTH04-2D I GPTH04-31 GPTH04-4 

2-6 
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TABLE 2-4 
SEMIVOLA TILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTH04-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

COMPOUNDS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

GPTH04-1: GPTH04-1, GPTH04-2, GPTH04-2D, GPTH04-3, GPTH04-4 
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TABLE 2- 5 
POLYNUCLEAR AROMATIC HYDROCARBONS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTH04-1 SDG GPTH04-1 
MSD = MATRIX SPIKE DUPUCATE MS MSD 
RPD = RELA TlVE PERCENT DIFFERENCE %R %R 

. 
%RPD 

PAH COMPOUNDS I UNITS 
:~~~~:: 

p>$":'~:;::;::;%~ ~:;:~~~ ~~~ill§~ 
NAPHTHALt:Nt:: uo/L 80 77 4 
ACENAPHTHYLENE uc/L 70 69 2 
ACENAPHTHENE I uo/L 75 86 14 
FLUORENE uo/L 85 89 5 
PHENANTHRENE uo/L 106 101 5 
ANTHRACENE uo/L 80 72 10 
CHRYSENE uo/L 91 82 1 , 

FLUORANTHENE I uc/L 90 82 9 
PYRENE uo/L 74 68 7 
BENZO(A)ANTHRACENE I uc/L 84 77 10 
BENZO(BlFLUORANTHENE uc/L 86 78 10 
BENZO!K)FLUORANTHENE I uc/L 86 78 10 
BENZO!AlPYRENE uo/L 76 68 12 
DIBENZOIA.HlANTHRACENE uc/L 80 75 7 
BENZO!G.H.IlPERYLENE uc/L 81 75 7 
INDENO( 1 .2.3-CDlPYRENE uo/L 84 79 7 
• DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

GPTH04·1: GPTH04·1, GPTH04-2, GPTH04-2D, GPTH04-3, GPTH04-4 
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TABLE 2- 6 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTH04-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 
PEST COMPOUNDS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

GPTH04-1: GPTH04-1, GPTH04-2, GPTH04-2D, GPTH04-3, GPTH04-4 

2-9 
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TABLE 2- 7 
ORGANOPHOSPHOROUS PESTICIDES 

WATER SAMPLE MATRIX SPIKE.MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTH04-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

• DENOTES VALUE NOT WITHIN QA/QC ADVISORY UMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

BS01 013: GPTH03-1 I GPTH03-2, GPTH03-3, GPTH03-3D, GPTH03-4 

2-10 
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TABLE 2- 8 
HERBICIDES 

. : :· . :.~ ... 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPI SAMPLE GPTH04-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

HERB COMPOUNDS 

._. :...... . . 
. .. ~ -.· .. ~~- .-: .... . : i "l 

.... 
~~~---------+-~~-+-~-+-~-:--+-----:-----t -~ -.~. . ._/::;: 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

GPTH04-1: GPTH04-1, GPTH04-2, GPTH04-2D, GPTH04-3, GPTH04-4 
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TABLE 2- 9 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE 

...... -. 

---~·=·. :-· 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

GPTH04-1: GPTH04-1, GPTH04-2, GPTH04-2D, GPTH04-3, GPTH04-4 

+ 1- CRDL • RPD Umits applicable only on values 5 times the Contract 
Required Detection Limit ICRDLI 

2-12 
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MS = MATRIX SPIKE 

TABLE 2- 10 
SULFIDE 

WATER SAMPLE MATRIX SPIKE/ DUPUCATES 
NCBC GULFPORT HO 

MD = MATRIX DUPUCATE 
RPD = RELATIVE PERCENT ,..,,...,~,.,.,.,..,,..,.. 

·. · .. · ..... 

· .. 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED.-. ... ,:··::.: .. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

GPTH04-1: GPTH04-1, GPTH04-2, GPTH04-2D, GPTH04-3, GPTH04-4 
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2 1 W!!ter Matrix 

No target compounds requiring RPD calculation were detected in either the water semples or 
associated duplicates for the semivolatiles, polynuclear aromatic hydrocarbons, pesticides/PCBs. 
organophosphorus pesticides. chlorinated herbicides (Table 2·11 or the cyanide fraction (Table 2-21. 
Therefore. no precision assessment was conducted for thosa parameters. 

The volatile analysis of the field duplicate pair of sample GPTH04-2 exhibited a non-compliant RPD 
for one (1 l of the two 121 compounds detected (Table 2·1). The non-compliant compound was 
xylene {total). The compound was detected in the original sample at a concentration below the 
CRQL and was not detected in the field duplicate sample. The non-compliance for xylene (total) 
can be attributed to the low concentrations detected in the sample. Assessment of the calibration 
data indicates that criteria was met for the non-compliant compound (Appendix A, Table A-21. 

The dioxin/furan analysis of the field duplicate pair of sample GPTH04-2 exhibited non-compliant 
RPDs for all seven (71 reported compounds !Table 2·1 1. Two 12) of the compounds were not 
detected in the original sample, but were detected in the field duplicate sample. The other 
compounds were detected above the sample detection limits in both samples. The disparity in tl'le 
results may be attributed to the high turbidity of the samples and the amount of suspended solids 
present when the analyst extracted the samples. 

Two (2) of the nine (9) target analytea detected in the metals analysis of the field duplicate pair of 
sample GPTH04-2 exhibited non-compliant RPDs (Table 2-2}. The target analytes with non­
compliant RPDs were copper and zinc. The analyte copper was detected at concentrations below 
the CRDL in both the original sample and the field duplicate sample. The non-compliance for 
copper can be attributed to the low concentrations detected. The non-compliance for the analyte 
zinc may be attributed to laboratory and/or field inconsistencies. Assessment of the serial dilution 
data indicates that criteria was met for the non-compliant compounds (Appendix 81. 

The field duplicate pair of sample GPTH04-2 analyzed for sulfide exhibited a compliant RPD !Table 
2·21. 

The evaluation of precision of the water matrix for the MS/MSD samples is provided in Tables 2-3 
through 2·10. All MS/MSD sample pairs analyzed for volatiles. semivolatiles. polynuclear aromatic 
hydrocarbons, organophosphorus pesticides, herbicides, metals and cyanide, and sulfide exhibited 
acceptable RPDs between spike compounds {Tables 2·3, 2-4, 2-5. 2-7. 2-8, 2-9 and 2-101. 

The pesticides/PCBs analyaia of the MS/MSD pair of sample GPTH04·1 exhibited non-compliant 
RPDs for the compounds aldrin and 4,4'-DDT (Table 2·61. However, based on the assessment of 
additional ac criteria. the analytical data did not require qualification. 

Based on assessment of duplicate precision evaluation criteria, the water matrix analytical data was 
acceptable for each SDG. 
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3.0 ACCURACy 

The assessment of accuracy is evaluated by comparison of the percent recovery (%RI computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported dan may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water matrix for the 
following analytical groups: 

• GC/MS volatile organic compounds (GC/MS VOCs): 
• Dioxin/Furan compounds (0/Fl; 
• semivolatile organic compounds !SVOCs); 
• polynuclear aromatic hydrocarbons (PAHsJ; 
• pesticides, PCBs,; 
• organophosphorus pesticides; 
• herbicides; and 
• inorganics, cyanide, & sulfide. 

Accuracy was auessed using MS and MSD samples far organic analyses and MS samples tor 
Inorganic analyses for each matrix, as well as surrogate compound recoveries for those analytical 
fraction wnich utilrze them. The results of the evaluation of accuracy for the MS/MSO samples is 
provided in Tables 2-3 through 2-10 for water matrix. The results of the evaluation of accuracy for 
the surrogates in the samples are provided in Table 3-1 through 3-6 for the water matrix. 

3 1 Water Mptrjx 

All MS/MSD sample pairs analyzed for volatiles, dioxin/furana, polynuclear aromatic hydrocarbons. 
pesticides/PCBs, organophosphorus pesticides. and metals exhibited acceptable recoveries of soilte 
compounds (Tables 2-3, 2-JA, 2-5, 2-6, 2·7, and 2·9). 

The surrogate recoveries for volatiles and polynuclear aromatic hydrocarbons were acceptable 
!Tables 3·1 and 3-3). 

One (1) sample analyzed for diaxin/furans exhibited a high internal standard recovery for 1234678-
HpCDF !Table 3-1 A). This would Indicate that positive results for hepta·substiruted furans were 
biased high. However, there were no hepta·substituted furans reported in the samples, so the 
analytical data did not require qualifications. 

The MS/MSD of sample GPTH04-1 analyzed far semivolatile or~nics had non-compliant %As for 4-
nltrophenol and 2.4·dinitrotoluene in the MS and MSD, and for pentachlorophenol in the MSD 
(Table 2-51. The nan-compliances were slight. Based on the assessment of additional QC criteria 
the analytical data did not require qualification. 

Two (21 semivalatile samples exhibited add surrogate recoveries which were outside the minimum 
acceptable criteria for accuracy (Table 3-2). The surrogate compound terphenyi-D,. was recovered 
below the OC limits. However, the National Functional Guidelines and the SOW allows one (1 l 
SUITOgate compound per fraction tO exceed the QC limits a& long IS the recovery is above 10%. 
Therefore. the analytical data did not reQuire Qualification. 
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TABLE 3- 1 
SURROGATE % RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 
NCBC GULFPORT HO 

SDG SAMPLE ID SMC1 SMC2 SMC3 TOTAL OUT 
GPTH04-1 BS-01-014 104 

BS-01-RI4 105 
BS-01-TB4 102 
GPTH04-1 102 

GPTH04-1MS 99 
GPTH04-1 MSD 99 

GPTH04-2 103 
GPTH04-2D 104 
GPTH04-3 104 
GPTH04-4 106 

SMC1 = TOLUENE-DB 
SMC2 = BROMOFLUOROBENZENE 
SMC3 = 1 ,2-DICHLOROETHANE-04 

#SAMPLES % REC %REC 
IN OUT 

10 30 0 

3-2 

102 93 
102 93 
97 94 
104 93 
99 94 
98 94 

101 93 
101 92 
104 95 
104 95 

QC LIMITS 88%- 110% 
QC LIMITS 86%- 115% 
QC LIMITS 76% - 1 14% 

%TOTAL 
IN 

100.0% 

0 
0 
0 
0 
0 -
0 
0 
0 
0 
0 



TABLE 3- 1A 
WATER SAMPLE INTERNAL STANDARDS% RECOVERIES 

OIOXIN/FURAN 
NCBC GULFPORT HO 

OC LIMITS NOT PROVIDED BY HIE LABOM TORY 
1 

• • VALUE OlJTSIDE OF OC UMITS APPLIED BY REVIEWER 
I . 
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SOQ SAMPLE 10 
GPTH04-1 8&-01-014 

BS-01-RI4 
GPTH04-1 

. GPTH04-1MS 
GPTH04-1MSD 

GPTH04-2 
GPTH04-2D 
GPTH04-3 
GPTH04-4 

S 1 • NllROBENZEN~ 
S2 • 2-FLUOROBIPHENYL 
S3 • TERPHENYL-d1 4 
S4 • PHENOL-d5 
S5 • 2-FLUOROPHENOL 
SIS • 2.4,&-TRIBROMOPHENOL 
S7 • 2-o-ILOROPHENOL-04 
SB • 1.2-0ICHLOROBENZENE-D4 

" REC 
IN 
70 

S1 
91 
85 
93 
86 
91 
87 
93 
82 
76 

TABLE 3-2 
SURROGATE% RECOVERIES 

SEMIVOLA11LE WATER SAMPLES 
NCBC GULFPORT HO 

S2 S3 S4 ss 
86 102 86 78 
80 97 81 73 
86 eo 85 80 
85 42 87 79 
86 50 95 86 
80 4e 86 76 
92 75 92 81 
71 •24 82 75 
&7 •25 73 67 

S& 
102 
92 
102 
110 
110 
104 
121 
94 
9& 

QC UMITS • 35" • 114" :: · · 
QC LIMITS • .&3" · 118" .:.~~<~ .:--.·-:· ·-· 
QC UMITS • 33"- 114" 
QC UMITS • 10" • 1 10" 
QC UMITS • 21" • 1 10" 
QC LIMITS • 10" • 123" 
QC LIMITS • 33"- 1 10" !ADVISORY) 
QC UMITS • 1 e" · 1 1 0" (ADVISORY) 

3-3 

S7 ss 
79 77 
74 . 70 
82 78 
81 75 
88 82 
79 73 
86 78 
78 72 
70 88 

TOTAL OUT 
0 
0 
0 
0 
0 
0 
0 
1 
1 

.,. ·":': . 

... ~- : ... 
'• . - . 



- . . 

-::· ·' . ._:·_~ ;~;·~~:;_~--~_:;: --< -~: .;-.. · :~ .. ~~1~ .:_:·;i: ,-~- .·_ 

SDG 
GPTH04-1 

TABLE 3-3 
SURROGATE % RECOVERIES 

POLYNUCLEAR AROMATIC HYDROCARBONS 
NCBC GULFPORT HO 

SAMPLE 10 51 51 52 52 
. BS-01-014 102 105 90 106 

BS-01-RI4 100 101 95 116 
GPTH04-1 102 102 68 79 

GPTH04-1MS 100 103 93 92 
GPTH04-1 MSD 92 95 83 86 

GPTH04-2 96 98 85 106 
GPTH04-2D 97 101 78 97 
GPTH04-3 83 86 31 38 
GPTH04-4 67 69 30 37 

S1 = TERPHENYL-014 
S2 = BENZO(E)PYRENE 

QC LIMITS = 10%-124% 
QC LIMITS = 10%-132% 

#SAMPLES % REC %REC %TOTAL 
IN OUT IN 

9 18 0 100.0% 
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TOTAL OUT 
0 
0 
0 
0 
0 ... _.· - .... 

-. ~- -~ . 
0 
0 
0 
0 
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.. 

. - :: .. . _>. ·: ::· :· ~~-~;f~J~~·: +=~;~.:. ::~:'i;~-<~:~:ft. ~_.~+· . .::: .. ~:_ ::= 

SDG 
GPTH04-1 

TABLE 3-4 
SURROGATE % RECOVERIES 

PESTICIDES/PCBs 
NCBC GULFPORT HO 

SAMPLE ID TCX1 TCX2 DCB1 
BS-01-014 75 75 90 
BS-01-RI4 75 75 85 
GPTH04-1 75 75 •35 

GPTH04-1MS .495 •475 .46 
GPTH04-1 MSD •44o .470 ·28 

GPTH04-2 75 80 •45 
GPTH04-2D 70 80 .44 
GPTH04-3 60 65 ·28 
GPTH04-4 65 70 •31 

DCB2 
95 
90 
.36 
.48 
·2s 
.46 
.43 
·2s 
•32 

TCX = TETRACHLORO-M-XYLENE 
DCB = DECACHLOROBIPHENYL 

QC LIMITS = 60%-150% 
QC LIMITS = 60%-150% 

#SAMPLES % REC %REC %TOTAL 
IN OUT IN 

9 18 18 50.0% 
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TOTAL OUT 
0 
0 
2 
4 
4 . - ~;:~~--- -~~ . --~ :-.: 
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2 
2 
2 
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SDG 
GPTH04-1 

. . ~ .... 

··.~ -:-:··~';:'·--. :·:..f~:.~~,-::.:::;.~~~~?7·:-' .. S~~.:l::. •::<·i. ·:;.~,.i-: 

TABLE 3-5 
SURROGATE % RECOVERIES 

ORGANOPHOSPHOROUS PESTICIDES 
NCBC GULFPORT HO 

-•.. --.~. -~ ~-:.~:· .. ·1·· .. ~~-

SAMPLE 10 S1 1 S1 2 TOTAL OUT 
BS-01-014 78 80 0 
BS-01-RI4 90 95 0 .. , . . .. , 
GPTH04-1 97 100 0 . ·. 

GPTH04-1MS 92 98 0 ·-. .:~': ,• 
GPTH04-1 MSD 90 96 -·· -·-· : 0 ..:.>. ·- .... : ''·· :}~~3~-:~~:~-~£~::-_.;:~~-~~-.-

GPTH04-2 114 118 0 
GPTH04-2D 99 102 0 
GPTH04-3 104 108 0 
GPTH04-4 130 •167 1 

S1 = TRIPHENYLPHOSPHATE QC LIMITS = 38%-146% 
.. -:¥ ~ .. : .- :.1 .. -.~~· .. :· )::-:- .•.. ·._:~ .. 

#SAMPLES % REC %REC %TOTAL 
IN OUT IN 

9 17 1 94.4% 

3-6 



SOG 
6PTH04-1 

. 

DCAA 

#SAMPLES 

9 

.. 
. ::·.=. -:~_; ... _; •· -- ==-: · ,.:· ~ ~-~- ·_ --:-=· ~;.~-~-~~5- -::~ ~ ~::. x~:;;·.;;---.::.- -~-:~·- ~.:-

TABLE 3-6 
SURROGATE % RECOVERIES 
CHLORINATED HERBICIDES 

NCBC GULFPORT HO 

SAMPLE 10 DCAA 1 DCAA 2 
BS-01-014 74 1 12 
BS-01-RI4 •41 63· 
GPTH04-1 127 126 

GPTH04-1MS 83 82 
GPTH04-1 MSD 72 64. 

GPTH04-2 •42 54 
GPTH04-2D 91 91 
GPTH04-3 82 77 
GPTH04-4 119 107 

TOTAL OUT 
0 
1 ... 

0 
0 ........ 

0 :' . ... 

1 
0 
0 
0 

QC LIMITS = 50%-150% 
·, 

' , .. ~-:':"' . 
. . - . --· 

. :- .. ~:::~:.;:~::·:·::~.:~_.:...-. :: -·: ... ·-

% REC %REC %TOTAL 
IN OUT IN 
16 2 88.9% 

. : ~ ... ~- . 

. . --·-
.. _-_;'"': ... · .. ·- ~:-.. ~ ~-

.... 



The pesticides/PCB surrogate recoveries were above the OC limits in all samples for TCMX in two 
(2l laboratory QC samples and below the OC limits for OCB in all field water samples (Table (3-4). 
This indicates that all reported results for the target compounds in the field water samples could oe 
biased low. Therefore, all reported positive and non-detect results in the field samples were 
appropriately Qualified as estimated, J/UJ. 

The organophosphorus pesticides surrogate recoveries were within criteria with the exception of 
one (1) recovery in sample GPTH04-4 !Table 3·51. The surrogate compound triphenylphosphate 
was recovered above the QC limit. This indicates that reported positive results in the sample could 
be overestimated. However, there were no positive results reported in the sample. Therefore. the 
analytical data did not require qualification. 

The MS/MSD of sample GPTH04·1 analynd for herbicides exhibited recoveries below the QC limits 
in both the MS and the MSD for dinoseb (Table 2-81. The compound dinoseb exhibited low 
recoveries in the blank apikt associated with the samples also. For this reason and for historical 
evidence of low recoveries for the compound, all positive and non-detect results reported for 
dinoseb in the field samples were qualified as estimated. J/UJ. 

The herbicide surrogate recoveries were within criteria with the exception of two (21 samples (Table 
3-6}. The surrogate compound OCAA was recovered below the QC limits in samples BS-01-RI4 and 
GPTH04-2. This indicates that reported positive and non-detect results for target compounds in the 
two (2) samples could bt underestimated. Therefore, positive and non-detect results in the two 12) 
samples were appropriately qualified as estimated. J/UJ. 

The MS/MD analyzed for inorganic analytes exhibited a zero percent (0%) recovery for the 
compound cyanide (Table 2-9). This indicates that positive results reported for the compound in 
associated samples are underestimated, and that non-detect results reported for the compound in 
associated samples are unreliable. Therefore. all non-detect results in associated samples were 
rejected, R, and all positive results were appropriately qualified as estimated, J. The completion 
goal for the cyanide f~ction was not met. 

The MS/MSD pair analvzed for the sulfide fraction exhibited non-compliant recoveries in the MS i!lnd 
the MSD (Table 2-1 0). The compound was recovered above the OC limits in both spike samples. 
This indicates that reported positive results in associated samples may be overestimated. 
Therefore, all positive resutts reported in associated samples were qualified as estimated. J. 

Based on assessment of MS/MSD and surrogate sample accuracy evaluation criteria, the water 
matrix analytical data was acceptable for each SDG with the exception of the cyanide fraction. 
Some of the analytical results may be overestimated or underestimated. The cyanide fraction 
exhibited 0% completeness due to the 0% recovery in the MS sample. 
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4 0 BEPBESENTAIIYENESS 

Representativeness of the environmental sample analytical data was usened using trip blanks. 
field blanks, equipment rinseata blanks, and laboratory method blanks. The environmental samples 
and associated blanks were analyud for the following target anal'(te groups: 

• GC/MS volatile organic compounds (GC/MS VOCsl; 
• Dioxin/Furan compounds !D/Fl; 
• semivolatile organic compounds !SVOCs); 
• polynuclear aromatic: hydrocarbons IPAHsl; 
• pesticides, PCBs,; 
• organophosphorus pesticides; 
• herbicides; and 
• inorganic&, cyanide, & sulfide. 

The trip blank. samples were analyzed for only GC/MS volatile organic target analytes. Field blanks. 
eQuipment rinseate blanks, and laboratory method blanks were analyzed for target ani!lllvtes in each 
listed category. The assessment of representativeness is summarized in tabular form for each type 
of blank.. trip blank results are summarized in Table 4-1, field blank results are summarized in Tables 
4-2 through 4-1 0, equipment rinseate blank results are summarized in Tables 4·1 1 through 4-1 9 
and method blank results are summarized in Tables 4·20 through 4·26. 

If contaminants were detected in a blank. corrective actions were made for the chemical analytical 
data during data validation by Hearoand. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytea by the criteria. The following 
describes the Validation Qualifier code in the blank. summary tables. 

Ornanjc; Target Analvtes 

• CBDL V!!lidaxjon Oua!jfjec. If a sample resuit for the blank contaminant was less 
than the CRQL and less than 5 times the blank value 110 times for common 
laboratory contaminants), the sample result was rejected and amended as estimated 
non-detected at the CRQL for the target compound. 

• U Yalidotipn Oya!ifjer. If a sample result for the blank. contaminant was greater than 
the samgle CRQL and less than 6 times the blank value I 1 0 times for common 
laboratory contaminants), the aample result for the blank contamin21nt was amended 
as non detect at the concentnltion reported in the sample result&. 

• No Acian fNAl. If a sample result for the blank. contaminant was greater than the 
CRQL and 5 time the blank value (1 0 times tor common laboratory contaminants!. 
the result was not amended. 

lnorganjc Ii!!rget Analvtn 

• U Yaljd!!tion Oye!ifjer. If a sample result for the blank. contaminant was less than 
the IDL and leas than 6 times the blank value. the sample result was amended as 
non-detac:tad. 

• UJ Yalidatjpn Oye!ifior. If a sample result for the blank. contaminant wes less than 
the sample IOL when the absolute value of the negative blank. value was greater 
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TABLE 4- 1 
GCIMS VOLATILE COMPOUNDS DETECTED IN TRIP BLANKS 

NCBC GULFPORT HO 

.•.. 
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TABLE 4-2 
GC/MS VOLATILE COMPOUNDS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 



TABLE 4 • 2A 
DIOXIN FUAAN CoMPOUNDS DETECTED ~ FIELD BLAH ItS 

NCSC QULFPORT HO 
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TABLE 4-3 
GC/MS SEMIVOL.ATILf COMPOUNDS DETECTED IN AELD BLANKS 

NCBC GULFPORT HO 

. •:_._ 

.·­-- ..... 

.. -:-.·· . · 
..:.: 

... .. ·:"-· 

..... · . 



·- .. :" -
... ":":':-~ · . .-: -3."~---~~::;.:. .-:+-: 

-- . 

;. ...... ;::· .·· -... -~-: - :-~-

TABLE 4-4 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN FIELD BLANKS 

NCBC GULfPORT HO 
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TABLE 4 • 5 
PESTICIDES/PCB• DETECTED IN Fla.D BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 6 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 7 
CHLORINATED HERBICIDES DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 
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TABLE 4-8 
TOTAL METALS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 



TABLE 4 • 9 
CYANIDE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

.• 
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TABLE 4 • 10 
SULRDE DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 11 
GC/MS VOLATILE COMPOUNDS DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 1 1A 
DIOXIN fURAN COMPOUNDS DETECTED IIIII RINSEATE BLANU 

NCIC QULFPORT HO 

•• 12& 



TABLE 4 • 12 
.GC/MS SEMIVOLATILE COMPOUNDS DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 

~. 13 



TABLE 4 • 13 
POLYNUCLEAR AROMATIC HYDROCARBONS DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 

"'. 14 



TABLE 4 • 14 
PESTICIDES/PCB• DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 15 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 16 
CHLORINATED HERBICIDES DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 17 
TOTAL METALS DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 



TABLE 4- 18 
CYANIDE DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 

4- 18 



TABLE 4- 19 
SULFIDE DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 20 
CCIMS VOLA. TilE COMPOUNDS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • 20A 
DIOXIN FURAN COMPOUNDa DETEcn:O IN METHOD llAHU 

NCIC QULFPORT HO 
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TABLE 4 • 21 
SEMIVOLATILE COMPOUNDS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 



TABLE 4- 2.2 
POLYNUCLEAR AROMATIC HYDROCARBONS OETECTED IN METHOO BLANKS 

NCBC GULFPORT HO 
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TABLE 4 • Z3 
PESTICIDES/PCB• DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 
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TABLE 4-24 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 



TABLE 4-2.5 
CHLORINA TEO HERBICIDES DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

4· 26 
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SDG NUMBER BLANK 10 
GPTH04-1 PBLKW 

TABLE 4 • 26 
TOTAL METALS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 

iRB.A TED ENVlRONMEHT Al 
SAMPlES CONTAMINANT 
8S01RI4, 8S01014. GPIH04-2. CHROMIUM 
GP'Tl-104-20 
8S01014, 8S01RI4. GPTH04-1, THAWUM 
GPni04-2. GPni04-2D. GPTH04-3, 
GP'l"HH4-4 

4. 27 

R8 VAUOATION 
CONC. UNITS OUAURER 
_, .93 ug/L J/W 

·1. 10 ug/L w 



than the IDL, the sample result for the blank. contaminant was amended as 
utimated non-detected. 

• J validarjoo Oyalifier. If a sample result for the blank contaminant was greater than 
the IDL and less than 10 times the blank value, when the absolute of the negative 
blank: value id greater than the IDL the result was amended as estimated at the 
laboratory value. 

4.1 Trjc Blanks 

Trip blanks contained deionized water from the laboratory and consisted of samples bottles which 
were similar to the environmental sample containers. The trip blanks were prepared and packaged 
at the laboratory prior to the sampling event and trllveled with the sample bottles to the site. The 
trip blank. bottles were not opened at the site or anytime prior to laboratory analysis. 

No target compounds were detected in the trip blank sample (Table 4-1). No analytical results 
reQuired qualification due to the trip blank. contamination. Baaed on the assessment of the trip 
blank results for representativeness. the analytical data is acceptabla. 

4.2 Field Blanks 

The field blank., BS-01-014, was a sample of 01 water. It was prepared from the source potable 
water. The field blank: was prepared et the site and placed in containers that were similar to those 
used for the environmental samples. Dioxin/Furans. semivolatilea, polynuclear aromatic 
hydrocarbons, pesticide/PCBs. organophosphorus pesticides, herbicides, and cyanide target 
compounda were not detected in the field blank. samples CTables 4-lA, 4-3, 4-4, 4-5, 4-6. 4-7. and 
4--9). Target comt)ounds and analytes detected in the field blank samples consisted of: 

• GC/MS Volatiles (Table 4-21 
acetone 

• lnorganics (Table 4-81 
copper 
vanadium 
zinc 

• Sulfide (Table 4-101 

The deteeted acetone result in the field blank is attributed to laboratory contamination because 
acetone is a common laboratory contaminant. The metals analytes were detected below the CRDL. 
The sulfide result in the field blank. may be attributed to laboratory and/or field contamination. 
None of the sample data reQuired qualification due to the field blank. contamination. 

Target analytes were detected in some of the field blanks. None of the analytical data required 
Qualification. Based on asseasment of field blanks for representativeness the analytical data was 
acceptable for the SDG. 

4 3 Egujpment Bjnuote Blank& 

The equipment rinseate blank. was prepared by rinsing a piece of decontaminated sampling 
eQuipment with deionized water from a field 01 unit. A sample of this water was collected and 
placed in sample containers similar to those used for the environmental samples. Dioxin/Furans. 
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samivolatiles. polynuclear aromatic hydrocarbons, pesticide/PCBs, organophosphorus pesticides, 
herbicides. cyanide, and sulfide target compounds were not detected in the field blank samples 
(Tables 4-1 1A. 4-12,4-13,4-14,4-15, 4·16, 4-18, and 4-19). Target analytes detected in the 
equipment rinseata blank. samples consisted of: 

• GC/MS Volatiles (Table 4-11) 
acetone 

• Metals (Table 4-20) 
vanadium 
zinc 

The detected acetone is a common laboratory contaminant and may be anributad to laboratory 
contamination. Some of the field samples required qualification. The metals analvtes were 
detected below the CRDL. None of the metals sample data required qualification due to the field 
blank contamination. 

Based on assessment of equipment rinseate blanks for representativeness the analytical data was 
acceptable for the SDG. 

4 4 Method Blanks 

The method blanks were samples of deionized water prepared by the laboratory at the time of 
analysis. Method blanks undergo the same analytical procesa aa the corres!londing environmental 
samples and associated field blanks. The purpose of the method blank ia to assess the potential for 
target compounds and analvtas to •contaminate• the sample during analysis. Oioxin/Furans, 
polynuclear aromatic hydrocarbons, pesticides/PCBa, organophosphorus pesticides. and herbicides 
target compounds were not detected In method blank samples (Tables 4·20A. 4-22. 4-23. 4·24. 
and 4-25). Target analytes detected in the method blank. samples consisted of: 

• GC/MS Volatiles (Tabla 4-20) 
methytene chloride 

• GC/MS Semivolatiles (Table 4·2 1) 
di-n-octylphthalata 

• lnorganics (Table 4-261 
chromium 
thallium 

The volatile compound methylene chloride and the semivolatile compound di-n·octylphthalate are 
common laboratory contaminants. The chromium and thallium were negative in concentration and 
can be attributed to instrumentation anomalies. 

Because target analvtes were detected in some of the method blanks, some of the analytical results 
were Qualified. However, based on assessment of method blanks for representativeness the 
analytical data was acceptable for each SDG. 

4 5 Holding Dmcs 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. Tho stability of the constituents is determined to the 
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best extent and then a reasonable time limit is imposed under which the samples must be extracted 
or prepared and then analyzed. The holding times regulations assume that the aample.s have been 
properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 

results from samples with holding time violations are qualified as estimated, J/UJ, due to the 
potential for compromising the integrity of the samples. 

All holding times requirements, extraction and analytical, were met for all samples, for all analytical 
fractions. 
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5.0 COMPARABILITY 

Comparability Is qualitative measure designed to express the confidence with which one data set 
may be compared to another. The analytical samples were collected and transported to the 
chemical analy1ical laboratory in accordance with standard procedures and were analyzed in 
conformance with acceptable USEPA procedures (Refer to Table 6-1 below}. The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.l. 

The methods used to collect the environmental samples and the methods used to analyze the 
samples should assure comparability of the analy1ical data. 

TABLE 6-1 
USEPA Procedures (CLP or SW-846 Methodologies) 

U.S. EPA Method 

SW-846, Method 8240 
SW-846, Method 8290 
SW-846, Method 8270 
SW-846, Method 831 0 
CLP. OLM01.8, SOW 3/90 
SW-846, Method 8140 
SW·846, Method 81 50 
CLP, ILM02. 1 
CLP, ILM02.1 
SW-846, Method 9030 

S-1 

Description 

Volatile Organics 
Dioxin/Furans 
Semivolatile Organics 
Polynuclear Aromatic Hydrocarbons 
Pesticides/PCBs 
Organophosphorus Pesticides 
Chlorinated Herbicides 
Metals 
C~nlde 
Sulfide 



6 0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement 
process compared with the amount expected to be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 85 percent useable data. 
Unusable analYtical data are those results reported by the laboratory but rejected during the data 
validation process. A summary of the completeness goal for NCBC Gulfport is provided in Table 6· 
1. For more detailed completeness goal tables. please refer to Appendix C. 

GC/MS Volatiles 
Oioxin/Furans 
Semivolatiles 
PAHs 
Pesticide/PCBa 
Organophos. Pest. 
Herbicides 
Metals 
Cyanide 
Sulfide 

MATRIX KEY 

ac- OC Samples 

TABLE 6-1 
COMPLETION GOAL ( > 85%1 

QC GW 

97.4 97.8 
100.0 100.0 
97.3 97.3 

100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 

0.0 0.0 
100.0 100.0 

GW = Ground Water Samples 

OVERALL 

97.6 
100.0 
97.3 

100.0 
100.0 
100.0 
100.0 
100.0 

0.0 
100.0 

The analytical data met the 86 percent completeness goal for every fraction with the exception of 
the cyanide fraction. The completeness for the cyanide fraction was 0% because of Oo/o recoveries 
in the mauix spike sample associated with the samples. There were no positive results for cyanide 
detected in the samples. Therefore, in accordance with the functional guidelines, the cyanide non­
detect results in all sample were rwjected. The narrative following describes any extenuating 
factors involved in the data resolution. 

GCfMS Yolatjles Non-Compliant ABE$ Three (3) volatile compounds; isobutanol, 1 ,4-dioxane, and 
acrolein, did not always meet the initial and continuing calibration criteria of > 0.05 for RRF 
(Relative Response Factor). The RRF values fell below 0.05 in analyses affecting the SOG 
associated with this project. All non-detect sample results associated with the initial and 
continuing calibrations that exhibited any of the three (31 compounds with non-compliant RRFs are 
rejected, R. (Table A-11. All positive sample results associated with tht initial and continuing 
calibrations that exhibited any of the three (31 compounds with non-compliant RRFs are qualified as 
estimated. J, (Table A-1 ). The non-compliant calibrations resulted in the rejection of eleven (1 1 l 
data points. The completeness goal for the fraction was still met. 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CROL 
to the concentration of the continuing calibration standard and Qualifying the results as not 
detected at an estimated concentration, UJ. The non-detect Qualification at the concentration of 
the continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a k.nown concentration. 
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Semjyolatjles. Non-Compljant RRFs Three (3) semivolatile compounds; hexachlorophene, aramite, 
and 1 ,3,5-trinitrobenzene, did not always meet the initial and continuing calibration criteria of 
> 0.05 for RRF (Relative Response Factor). The RRF values fell below 0.05 in analyses affecting 
the SDG associated with this project. All non-detect sample results associated with the initial and 
continuing calibrations that exhibited any of the three (3) compounds with non-compliant RRFs are 
rejected, R, (Table A-2). All positive sample results associated with the initial and continuing 
calibrations that exhibited any of the three (3) compounds with non-compliant RRFs or %Ds are 
qualified as estimated, J, (Table A-2). The non-compliant calibrations resulted in the rejection of 
twenty-one (21) data points. The completeness goal for the fraction was still met. 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CRQL 
to the concentration of the continuing calibration standard and qualifying the results as not 
detected at an estimated concentration, UJ. The non-detect qualification at the concentration of 
the continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a known concentration. 

GC/MS YolatHes/Semjyplatjlestpe:njcjdestpCBs Target compounds for the volatile, semivolatile, and 
pesticide/PCBs fractions were qualified because of non-compliant calibrations. Volatile, 
semivolatile, and pesticide/PCB compounds did not always meet the initial and/or continuing 
calibration criteria for RSD (Relative Standard Deviation), and %0 (Percent Difference). All results 
qualified for calibration % RSD and % D deficiencies (J/UJ) are considered to be useable. For the 
compounds in the GC/MS volatile and semivolatile analyses that did not meet calibration criteria, all 
positive results are qualified as estimated (J) (%Ds >25%) and all non detect results are qualified 
as estimated (UJl (>50% D < 90%) due to calibration deficiencies. For the pesticide/PCB analyses 
that did not meet calibration criteria, positive and non-detect results are qualified as estimated, (J 

or UJ) (o/oRSDs >20% and %Ds > 25%). 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to 
address the qualification of the data in regards to evaluation of the presence, magnitude and 
characteristics of hazardous substances at NCBC Gulfport. Overall, the chemical analytical data are 
acceptable and exceeded the completion goal of 85 percent for all fractions except cyanide. Tables 
7-1 and 7-2 provides a tabulation of the assessment of PARCC criteria each SDG for water samples 
and quality control samples, respectively. 

7.1 Water Samoles 

Frve (5) volatile data points were rejected due to initial and/or continuing calibration standards 
which did not meet OC criteria. The completion goal was met. Twelve (12) semivolatile data 
points were rejected due to initial and/or continuing calibration standards which did not meet OC 
criteria. The completion goal was met. Four (4) cyanide data points were rejected due to 0% 
matrix spike recovery. The completion goal for the cyanide fraction was not met. 

7.2 OC Samples 

Six (6) volatile data points were rejected due to initial and/or continuing calibration standards which 
did not meet OC criteria. The completion goal was met- Nine (9) semivolatile data points were 
rejected due to initial and/or continuing calibration standards which did not meet OC criteria. The 
completion goal was met- Three (31 cyanide data points were rejected due to 0% matrix spike 
recovery. The completion goal for the cyanide fraction was not met. 
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TABlE 7- 1 
PARCC CRITERIA SUMMARY 

WATER SAMPLES 
NCBC GULFPORT HO 

SDGs PRECISION ACCURACY REPRESENT· COMPARABILITY 
ATIVENESS 

GPTH04-1 ACCEPTABLE UNACCEPTABLE (3) ACCEPTABLE ACCEPTABLE 
(080412) WITH REJECTIONS 

( 1) Five (5) volatile data points were rejected due to initial and/or continuing calibration 
standards which did not meet QC criteria. Completion goal was met. 

(2) Twelve ( 12) semivolatile data points were rejected due to initial and/or continuing calibration 
standards which did not meet OC criteria. Completion goal was met. 

(31 Four (4) cyanide data points were rejected due to 0% Matrix Spike recovery. The 
completion goal for the cyanide fraction was not met. 

1·2 

COMPLETENESS 

ACCEPTABLE (1, 2) 
WITH REJECTIONS 

UNACCEPTABLE (3) 
WITH REJECTIONS 



TABLE 7 • 2 
PARCC CRITERIA SUMMARY 

QUALITY CONTROL SAMPLES 
NCBC GULFPORT HO 

SDGs PRECISION ACCURACY REPRESENT- COMPARABILITY 
AliVENESS 

GPTH04-1 ACCEPTABLE UNACCEPTABLE (31 ACCEPTABLE 
(080412) WITH REJECTIONS 

( 1) SiJC (61 volatile data points were rejected due to initial and/or continuing calibration 
standards which did not meet OC criteria. Completion goal was met. 

ACCEPTABLE 

(2) Nine (9) semivolatile data points were rejected due to initial and/or continuing calibration 
standards which did not meet OC criteria. Completion goal was met. 

(31 Three (3) cyanide data points were rejected due to 0% MatriJC Spike recovery. The 
completion goal for the cyanide fraction was not met. 
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COMPLETENESS 

ACCEPTABLE (l, 2) 
WITH REJECTIONS 
UNACCEPTABLE (31 
WITH REJECTIONS 
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APPENDIX A 

CAUBRATION SUMMARY 



TABLE A-1 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 
NCBC GULFPORT HO 

/CAL = INITIAL CALIBRATION= RSD 
CCAL = CONTINUING CALIBRATION = %0 

SDG GPTH04-1 
CCAll: BS-01-014, BS-01-nl4, GPTH04-1, GPTH04-2, GPTH04-2D 
CCAL2: GPTH04-1 MS, GPTH04-1 MSD, GPTH04-3, GPTI-104-4 
CCAL3: BS-01-TB4 



TABLE A-2 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANIC COMPOUNDS 

NCBC GULFPORT HO 

/CAL = INITIAL CALIBRATION = %RSD SDG GPTH04-1 
CCAL = CONTINUING CALIBRATION = %0 CCAL1 
DATE 02/27-28/95 
INSTRUMENT ID A4EXT3 
CALIBRATION CRITERIA RRF/%D 
IDIE:lt!YLPHTHALATE 26.6 
01-N-OCTYLPHTHALATE 32.8 
ANILINE 26.4 
BENZIDINE 69.8 
1 ,3,6-TRINITROBENZENE 0.0377 
ARAMITE-1 0.00 
HEXACHLOROPHENE 0.00 
SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG GPTH04-1 
CCAL1: BS-01-DI4, BS-01-RI4, GPTH04-1, GPTH04-1 MS, GPTH04-1 MSD, 

GPTH04-2, GPTH04-2D, GPTH04-3, GPTH04-4 



TABLE A-3 
INITIAL AND CONTINUING CALIBRATION 

PESTICIDES/PCBs ORGANIC COMPOUNDS 
NCBC GULFPORT HO 

/CAL = INITIAL CALIBRATION= %RSD SDG GPTH04-1 
CCAL = CONTINUING CALIBRATION = %0 ICAL1 
DATE 03/03/95 
INSTRUMENT ID HP5890YA/YB 
CALIBRATION CRITERIA %RSD 
DEL TA-BHC 23.4 
SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDO GPTH04-1 
CCAL1: BS-01-D14, BS-01-RI4, GPTH04-1, GPTH04-1 MS, GPTH04-1 MSD, 

GPTH04-2, GPTH04-2D; GPTH04-3, GPTH04-4 



APPENDIX B 

SERIAL DILUTION SUMMARY 



TABLE B- 1 
WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 
NCBC GULFPORT HO 

SAMPLE GPTH04-1 SDG GPTH04- 1 
~~~~?;;.:;:~~ 

%D = PERCENT DIFFERENCE %D 

METALS ANAL YTES UNITS =~;:~:::~~=-~~~:'.'~;::::~:~~~~~ 
AN}IM_QNY uo/L 100 
ARSENIC uo/L 44.1 
BARIUM uo/L 6.1 
BERYLLIUM uo/L NC 
CADMIUM uo/L NC 
CHROMIUM UQ/L 5.2 
COBALT uo/L 100 
COPPER uo/L 1.1 
LEAD uo/L 147 
NICKEL uo/L 19.8 
SELENIUM uo/L NC 
SILVER uo/L NC 
VANADIUM uo/L 25.4 
ZINC uo/L 9.3 
TIN uo/L NC 

• -INDICATES VAlUE OUTSIDE QC UMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 
NA DENOTES COMPOUND NOT ANAL VZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

GPTH04-1: GPTH04-1, GPTH04-2, GPTH04-2D, GPTH04·3, GPTH04-4, 
B5-01-D14, B5-01-R14 

+/-10% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 
(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 



APPENDIX C 

REJECTED DATA SUMMARY 
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!GRAND TOTAL I 4 4 

!COMPLETION GOAL (>85%) 

MATRIX KEY 

OC = OC SAMPLES 

TABLE C-1 
GC/MS VOLATILES- REJECTED DATA 

NCBC GULFPORT HO 

# OF COMPOUNDS REJECTED 
PER MATIX 

6 5 

97.4% 97.8% 

GW = GROUND WATER SAMPLES 

• 57 TARGET COMPOUNDS PER SAMPLE 

OVERALL 
COMPLETENESS 

97.6% 



jGRANO TOTAL 3 

!COMPLETION GOAL(> 85%) 

MATRIX KEY 

OC = QC SAMPLES 

TABLE C • 1A 
DIOXIN/FURANS ·REJECTED DATA 

NCBC GULFPORT HO 

4 

# OF COMPOUNDS REJECTED 
PER MATIX 

- 0 
0 

I 1oo.o% 100.0% 

GW = GROUND WATER SAMPLES 

• 24 TARGET CONGENERS/ISOMERS PER SAMPLE 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C-2 
GC/MS SEMIVOLATILES- REJECTED DATA 

NCBC GULFPORT HO 

!GRAND TOTAL I 3 4 

!COMPLETION GOAL ( > 86%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 113 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX· 

12 

I 97.3% 97.3% 

OVERALL 
COMPLETENESS 

97.3% 



TABLE C-3 
POLYNUCLEAR AROMATIC HYDROCARBONS - REJECTED DATA 

NCBC GULFPORT HO 

!GRAND TOTAL! 3 4 

jCOMPLETION GOAL(> 85%} 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 16 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



!GRAND TOTAL I 3 4 

ICOMPLETION GOAL (>85%) 

MATRIX KEY 

OC = OC SAMPLES 

TABLE C-4 
PESTICIDES/PCBs - REJECTED DATA 

NCBC GULFPORT HO 

lmaHfiftillil 

I 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

GW = GROUND WATER SAMPLES 

• 32 TARGET COMPOUNDS PER SAMPLE 

OVERAll 
COMPLETENESS 

100.0% 



TABLE C-5 
ORGANOPHOSPHOROUS PESTICIDES- REJECTED DATA 

NCBC GULFPORT HO 

JGRAND TOTAL I 3 4 

jCOMPLETION GOAL ( > 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 9 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C-6 
CHLORINATED HERBICIDES- REJECTED DATA 

NCBC GULFPORT HO 

!GRAND TOTAL I 3 4 

!COMPLETION GOAL(> 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 4 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



!GRAND TOTAL I 3 4 

jCOMPLETION GOAL I> 85%) 

MATRIX KEY 

OC = OC SAMPLES 

TABLE C-7 
TOTAL METALS- REJECTED DATA 

NCBC GULFPORT HO 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 

100.0% 100.0% 

GW = GROUND WATER SAMPLES 

• 17 TARGET ANAL YTES PER SAMPLE 

OVERALL 
COMPLETENESS 

100.0% 



jGRAND TOTAL I 3 4 

jCOMPLETION GOAL ( > 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 1 TARGET COMPOUND PER SAMPLE 

TABLE C-8 
CYANIDE • REJECTED OAT A 

NCBC GULFPORT HO 

H OF COMPOUNDS REJECTED 
PER MATIX 

4 

I o.o% 0.0% 

OVERALL 
COMPLETENESS 

0.0% 



!GRAND TOTAL I 3 4 

!COMPLETION GOAL(> 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 1 TARGET COMPOUND PER SAMPLE 

TABLE C-9 
SULFIDE • REJECTED DATA 

NCBC GULFPORT HO 

# OF COMPOUNDS REJECTED 
PEA MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 
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1 .0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness {PARCC) criteria the laboratory reviewed the data package and the data also were 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity {NEESA) guidance document 20.2-0478 {1988) entitled, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory OC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, nurt]erical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the OC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level D data package and any nonconforming 
data were discussed in the data package cover letter and case narrative. 

The Level D data packages were then reviewed and validated by Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency (USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by 
NEESA document 20.2-0478. The data review and validation process is independent of the 
laboratory's checks because it is impossible to Fepeat the review conducted by the laboratory. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following . 

.!.! Undetected. The analyte was not detected above the contract required quantitation 
limit (CROLl. The "U" designator also is used to qualify laboratory contaminants. 
The "U" designator is applied to an environmental sample when the laboratory 
contaminant is detected in an environmental sample at a concentration less than 5 
times {1 0 X for common contaminants) the value of the concentration detected in 
any corresponding field oc b!an"k,· method blank or preparation blanks. 

Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The "J" designator is used to qualify an ana!yte that was present at a 
concentration between the CROL and method detection limit {MDL) or the data 
"failed" some of the analytical validation criteria but did not require rejections of the 
data. When combined with the U designator, the quantitation limit is estimated. 

B Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical functional guideline criteria. The "R" 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or atlsence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-04 78, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives {DOOs) of the Work Plan for Naval Construction Battalion Center 
(NCBC) Gulfport, Mississippi, dated October 1993. The following sections present a brief 
description of PARCCs criteria. 
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Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPDJ between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (01-02) I (Yz(01 +02)) x 100 

01 and 02 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSO samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPO of 20 
Percent for water matrices. Precision for MS/MSO/MO samples was assessed by using the target 
analyte specific RPO criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental deterLJination and 
the true value of the parameter being measured. Accuracy can be calculated from the analytical 
data and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%RJ between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R = 
A 
B 

c 

((A-B)/C) X 1 00 
Measured concentration of the spiked analyte. 
Mearured concentration of the spiked compound in the unspiked 
sample. 
True concentration of the spiked analyte. 

For the dioxin/furan analysis, each of the samples was spiked with internal standard compounds, 
and each chosen matrix spike and matrix duplicate pair was spiked with a known reference material 
before digestion. Each of tl'ese approaches provides a measure of the matrix effects on the 
analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sampling 
plan design. Representativeness was evaluated using the field and laboratory OC blank sample 
results. QC blank samples are equipment rinseate blanks, field blanks, trip blanks, laboratory 
method blanks for organic analysis and laboratory preparation blanks for inorganic analysis. 
Positive detection of target analytes in the OC blank samples identify contaminants that possibly 
were introduced to the associated environmental sample during sample collection, transport or 
laboratory analysis. Representativeness was also evaluated used the defined extraction and 
analytical holding time requirements set forth in the Work Plan for NCBC Gulfport or the analytical 
methodology. 

Comparability. Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by 
the other PARCC parameters because only when precision and accuracy are known can data sets 
be compared with confidence. 
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Completeness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NCBC, Gulfport, Mississippi. Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 1 00. 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
semivolatile organic compounds, polynuclear aromatic hydrocarbons, pesticides and polychlorinated 
biphenyls (PCBs), organophosphorus pesticides, herbicides, metals and cyanide, and the wet 
chemistry parameter sulfide. Duplicate samples are evaluated for precision only when contaminants 
are detected in both the environmental sample and the sample's duplicate. A NO in the RPD 
column of the spreadsheet indicates that a RPD calculation was not required because one result 
was a non-detect and the other result was less than the compound/analyte CRQLJCRDL. 
Environmental samples and their respective duplicates may not exhibit positive results for all 
compounds found at or near the contract required quantitation limit (CROLl or detection limit 
(CROLl because of low levels of contamination found at a site. Duplicates with Relative Percent 
Differences (RPDs) within control limits indicate adequate sampling practices and/or good analytical 
precision. Duplicates with RPDs outside the control limits may result from inappropriate sampling 
procedures, matrix interferences, or non-homogeneity of the sample matrix. In addition, poor 
precision can be attributed to deviation(s) from the analytical methodology or to poor reproducibility 
of target analyte concentrations at or near the required quantitation or detection limits (CROLs or 
CRDLs). The acceptance criteria for evaluating precision of field duplicates analytical results is a 
RPD of 20 for water matrices. 

The percent of duplicate samples collected for the analytical parameters and sample matrices was 
greater than ten percent ( 1 0%) for the water matrix as specified in the Work Plan for NCBC 
Gulfport, Mississippi. The following Sections summarize the evaluation of analytical precision for 
the water matrix for the following analytical groups: 

• Dioxin/Furan congeners 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike (MS)/matrix spike duplicates (MSDs) pairs for the dioxin/furan fraction. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Table 2-1. The results of the evaluation of pre~is_io_n for MS/MSD samples is provided in Table 2-2. 

In addition, to assess whether instrument calibration for dioxin/furan analytical method resulted in 
non-compliant duplicate precision, tables were made of initial and continuing calibration outliers for 
each sample delivery group (SOG) and are included in Appendix A. Calibration criteria was met in 
the dioxin/furan fraction. Therefore, tables of calibration criteria were not required. 
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DIOXIN/FURANS 

SDG SAMPLE 10 
082031 GPTH05-2 

TABLE 2- 1 
DIOXIN/FURAN FRACTION 

WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

NO. ASSC. I MATRIX SAMPLES COMPOUND 
WATER 4 TCDFs (TOTAL) 

PeCDFs (TOTAL) 
TCDDs (TOTAL) 
2,3, 7,8-TCDD 

HxCDDs (TOTAL) 
HpCDDs (TOTAL) . 1,2,3,4,6, 7,8,HpCDD 

OCDD 
TOTAL SAMPLES 4 

DIOXIN FURANS 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 0 8 0.0% 

NO- INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE ( 1 I RESULT IS NON-DETECT AND THE OTHER RESULT IS 
BELOW THE CROL. 

2-2 

SAMPLE DUP MAX 
CONC. CONC RPD RPD 

38 0 20% 200% 
39 0 20% 200% 
68 17 20% 120% 
56 17 20% 107% 
82 0 20% 200% 

250 0 20% 200% 
110 0 20% 200% 

2900 670 20% 125% 



TABLE 2- 2 
DIOXIN/FURAN FRACTION 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTH05-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

DIOXIN/FURAN CONGENERS UNITS 

*DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

082031: GPTH05-1, GPTH05-2, GPTH05-2D, GPTH05-3D, GPTH05-4 

OC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 
%RAND RPDS WERE DEEMED IN CONTROL BY THE DATA REVIEWER. 
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2 1 Water Matrix 

The dioxin/furan analysis of the field duplicate pair of sample GPTH05-2 exhibited non-compliant 
RPDs for the eight (8) cqngeners detected (Table 2-1 ). The non-compliant congeners were TCDF 
(total), PeCDF (total), TCDD (total). 2,3,7,8-TCDD, HxCDD (total). HpCDD (total), 1 ,2,3,4,6,7,8-
HpCDD, and OCDD. The congeners were detected in the original sample at concentration above 
the reporting limits. The congeners TCDF (total), PeCDF (total), HxCDD (total). HpCDD (total), and 
1 ,2,3,4,6,7,8-HpCDD were not detected in the field duplicate sample. The congeners TCDD 
(total). 2,3, 7 ,8-TCDD, and OCDD were detected in the field duplicate sample at concentrations 
significantly less than in the original sample. The disparity in the results may be due to laboratory 
inconsistencies or field sampling techniques. 

The dioxin/furan analysis of the MS/MSD pair of sample GPTH05-2 exhibited acceptable RPDs for 
all congeners. 

Based on assessment of duplicate precision evaluation criteria, the water matrix analytical data was 
acceptable for each SDG. 
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3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recovery (%R) computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water matrix for the 
following analytical groups: 

• Dioxin/Furan Fraction 

Accuracy was assessed using MS and MSD samples as well as internal standard recoveries for the 
dioxin/furan fraction. The results of the evalu:1tion of accuracy for the MS/MSD samples is 
provided in TaLle 2-2 for water matrix. The results of the evaluation of accuracy for the internal 
standard recoveries in the samples are provided in Table 3-1for the water matrix. 

3.1 Water Matrix 

The MS/MSD pair of sample GPTHOS-1 analyzed for the dioxin/furan fraction exhibited acceptable 
recoveries for all spiked congeners !Table 2-2). 

Two (2) samples analyzed for the dioxin/furan fraction exhibited 13C-OCDD recoveries which were 
below the QC limits (Table 3-1 ). This indicates that reported results in the h•o (2) samples for the 
congener OCDD may be underestimated. Therefore, reported positive and non-detect results for 

·the congener OCDD in samples BS-01-RIS and GPTHOS-2 were appropriately qualified as estimated, 
J/UJ. 

Based on assessment of MS/MSD and internal standard accuracy evaluation criteria, the water 
matrix analytical data was acceptable for the S.DG .. 
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TABLE 3 • 1 
WATER SAMPLE INTERNAL STANDARDS% RECOVERIES 

DIOXIN/FURAN 
NCBC GULFPORT HO 

OC LIMITS 40% - 135% 
• -VALUE OUTSIDE OF OC LIMITS 

# SAMPLES % REC IN % REC OUT % TOTAL IN 
9 79 2 97.5% 
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4.0 BEPBESENTAI!YENESS 

Representativeness of the environmental sample analytical data was assessed using trip blanks, 
field blanks, equipment rinseate blanks, and laboratory method blanks. The environmental samples 
and associated blanks were analyzed for the following target analyte groups: 

• Dioxin/Furan Fraction 

Field blanks, equipment rinseate blanks, and laboratory method blanks were analyzed for target 
analytes in each fisted category. The assessment of representativeness is summarized in tabular 
form for each type of blank, field blank results are summarized in Table 4-1, equipment rinseate 
blank results are summarized in Table 4-2, and method blank results are summarized in Table 4-3. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

Organic Target Ana 1ytes 

• CRDL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CRQL and less than 5 t~mes the blank value ( 10 times for common 
laboratory contaminants). the sample result was rejected and amended as estimated 
non-detected at the CBOL for the target compound. 

• U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 5 times the blank value (1 0 times for common 
laboratory contaminants), the sample result for the blank contaminant was amended 
as non detect at the concentration reported in the sample results. 

• No Action !NAl. If a sample result for the blank contaminant was greater than the 
CRQL and 5 time the blank value (1 0 times for common laboratory contaminants), 
the result was not amended. - · · 

Inorganic Target Analytes 

• U Validation Qualifier. If a sample result for the blank contaminant was less than 
the IDL and less than 5 times the blank value, the sample result was amended as 
non-detected. 

• UJ Validation Qualifier. If a sample result for the blank contaminant was less than 
the sample IDL when the absolute value of the negative blank value was greater 
than the IDL, the sample result for the blank contaminant was amended as 
estimated non-detected. 

• J Validation Qualifier. If a sample result for the blank contaminant was greater than 
the IDL and less than 10 times the blank value, when the absolute of the negative 
blank value id greater than the IDL the result was amended as estimated at the 
laboratory value. 
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TABLE 4- 1 
DIOXIN FURAN COMPOUNDS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 

4. 2 



TABLE4-2 
DIOXIN FURAN COMPOUNDS DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 
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TABLE 4- 3 
DIOXIN FURAN COMPOUNDS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 
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4.1 Field Blanks 

The field blank, BS-01-015, was a sample of Dl water. It was prepared from the source potable 
water. The field blank was prepared at the site and placed in containers that were similar to those 
used for the environmental samples. Dioxin/Furan target congeners were not detected in the field 
blank samples (Table 4-1). 

No target congeners were detected in the field blank. None of the analytical data required 
qualification. Based on assessment of field blanks for representativeness the analytical dat_§l was 
acceptable for the SDG. 

4.2 Eauipment Rinseate Blanks 

The equipment rinseate blank was prepared by rinsing a piece of decontaminated sampling 
equipment with deionized water from a field Dl unit. A sample of this water was collected and 
placed in sample containers similar to those used for the environmental samples. Dioxin/Furan 
target congeners were not detected in the rinseate blank sample (Table 4-2). 

No target congene~s were detected in the rinseate blank. None of the analytical data required 
qualification. Basej on assessment of rinseate blanks for representativeness the analytical data 
was acceptable for the SDG. 

4.3 Method Blanks 

The method blanks were samples of deionized water prepared by the laboratory at the time of 
analysis. Method blanks undergo the same analytical process as the corresponding environmental 
samples and associated field blanks. The purpose of the method blank is to assess the potential for 
target compounds and analytes to "contaminate" the sample during analysis. Dioxin/Furan 
congeners were not detected in method blank samples (Tables 4-3). 

No target congeners were detected in the mett}oq l;>lanks. None of the analytical data required 
qualification. Based on assessment of method blanks for representativeness the analytical data 
was acceptable for the SDG. 

4.4 Holding Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the 
best extent and then a reasonable time limit is imposed under which the samples must be extracted 
or prepared and then analyzed. The holding times regulations assume that the samples have been 
properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 
results from samples with holding time violations are qualified as estimated, J/UJ, due to the 
potential for compromising the integrity of the samples. 

All holding times requirements, extraction and analytical, were met for all samples, for the 
analytical fractions. 
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APPENDIX C 

REJECTED DATA SUMMARY 



TABLE C-1 
GC/MS VOLATILES - REJECTED DATA 

NCBC GULFPORT HO 

!GRAND TOTAL I 4 4 

!COMPLETION GOAL(> 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 57 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX 

6 5 

97.4% 97.8% 

OVERALL 
COMPLETENESS 

97.6% 



(GRANO TOTAL 3 

!COMPLETION GOAL(> 85%) 

MATRIX KEY 

OC = QC SAMPLES 

TABLE C- 1A 
DIOXIN/FURANS- REJECTED DATA 

NCBC GULFPORT HO 

4 

# OF COMPOUNDS REJECTED 
PER MATIX 

- 0 
0 

I 1oo.o% 100.0% 

GW = GROUND WATER SAMPLES 

• 24 TARGET CONGENERS/ISOMERS PER SAMPLE 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C-2 
GC/MS SEMIVOLATILES- REJECTED DATA 

NCBC GULFPORT HO 

!GRAND TOTAL I 3 4 

!COMPLETION GOAL ( > 85%) 

MATRIX KEY 

OC = QC SAMPLES 
GW = GROUND WATER SAMPLES 

* 113 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX· 

9 12 

97.3% 97.3% 

OVERALL 
COMPLETENESS 

97.3% 



TABLE C-3 
POLYNUCLEAR AROMATIC HYDROCARBONS- REJECTED DATA 

NCBC GULFPORT HO 

!GRAND TOTAL I 3 4 

jCOMPLETION GOAL ( > 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 16 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



!GRAND TOTAL I 3 4 

!COMPLETION GOAL ( > 86%) 

MATRIX KEY 

OC = OC SAMPLES 

TABLE C-4 
PESTICIDES/PCBs - REJECTED DATA 

NCBC GULFPORT HO 

Uii~~fiffillil 

I 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

GW = GROUND WATER SAMPLES 

• 32 TARGET COMPOUNDS PER SAMPLE 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C-5 
ORGANOPHOSPHOROUS PESTICIDES- REJECTED DATA 

NCBC GULFPORT HO 

JGRAND TOTAL I 3 4 

JCOMPLETION GOAL (>85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 9 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C-6 
CHLORINATED HERBICIDES- REJECTED DATA 

NCBC GULFPORT HO 

(GRAND TOTAL I 3 4 

(COMPLETION GOAL(> 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 4 TARGET COMPOUNDS PER SAMPLE 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 



jGRAND TOTAL I 3 4 

jCOMPLETION GOAL (>86%) 

MATRIX KEY 

OC = OC SAMPLES 

TABLE C-7 
TOTAL METALS- REJECTED DATA 

NCBC GULFPORT HO 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

GW = GROUND WATER SAMPLES 

• 17 TARGET ANAL YTES PER SAMPLE 

OVERAll 
COMPLETENESS 

100.0% 



!GRAND TOTAL I 3 4 

!COMPLETION GOAL ( > 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 1 TARGET COMPOUND PEA SAMPLE 

TABLE C-8 
CYANIDE • REJECTED OAT A 

NCBC GULFPORT HO 

# OF COMPOUNDS REJECTED 
PER MATIX 

4 

I o.o% 0.0% 

OVERALL 
COMPLETENESS 

0.0% 



!GRAND TOTAL I 3 4 

!COMPLETION GOAL(> 85%) 

MATRIX KEY 

OC = OC SAMPLES 
GW = GROUND WATER SAMPLES 

• 1 TARGET COMPOUND PEA SAMPLE 

TABLE C-9 
SULFIDE • REJECTED DATA 

NCBC GULFPORT HO 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

OVERALL 
COMPLETENESS 

100.0% 
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1.0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness {PARCC) criteria the laboratory reviewed the data package and the data also were 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESA) guidance document 20.2-047B {1988) entitled, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory QC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, nu~erical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the OC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level 0 data package and any nonconforming 
data were discussed in the data package cover letter and case narrative. 

The Level 0 data packages were then reviewed and validated by Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency {USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by 
NEESA document 20.2-047B. The data review and validation process is independent of the 
laboratory's checks because it is impossible to Fepeat the review conducted by the laboratory. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following . 

.!..!. Undetected. The analyte was not detected above the contract required quantitation 
limit (CROLl. The "U" designator also is used to qualify laboratory contaminants. 
The "U" designator is applied to an environmental sample when the laboratory 
contaminant is detected in an environmental sample at a concentration less than 5 
times {1 0 X for common contaminants) the value of the concentration detected in 
any corresponding field OC bla;k," method blank or preparation blanks. 

Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The "J" designator is used to qualify an analyte that was present at a 
concentration between the CROL and method detection limit {MDL) or the data 
"failed" some of the analytical validation criteria but did not require rejections of the 
data. When combined with the U designator, the quantitation limit is estimated. 

B Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical functional g-uideline criteria. The "R" 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-047B, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives {000s) of the Work Plan for Naval Construction Battalion Center 
(NCBC) Gulfport, Mississippi, dated October 1993. The following sections present a brief 
description of PARCCs criteria. 
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Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPO) between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPO = (01-02) I(% (01 + 02)) x 100 

01 and 02 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for water matrices. Precision for MS/MSO/MO samples was assessed by using the target 
analyte specific RPO criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental deterLlination and 
the true value of the parameter being measured. Accuracy can be calculated from the analytical 
data and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%R) between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R = 
A 
B 

c 

((A-8)/C) X 100 
Measured concentration of the spiked analyte. 
Mearured concentration of the spiked compound in the unspiked 
sample. 
True concentration of the spiked analyte. 

For the dioxin/furan analysis, each of the samples was spiked with internal standard compounds, 
and each chosen matrix spike and matrix duplicate pair was spiked with a known reference material 
before digestion. Each of tl'ese approaches provides a measure of the matrix effects on the 
analytical accuracy. 

RepresentatiyPoess. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sampling 
plan design. Representativeness was evaluated using the field and laboratory OC blank sample 
results. OC blank samples are equipment rinseate blanks, field blanks, trip blanks, laboratory 
method blanks for organic analysis and laboratory preparation blanks for inorganic analysis. 
Positive detection of target analytes in the OC blank samples identify contaminants that possibly 
were introduced to the associated environmental sample during sample collection, transport or 
laboratory analysis. Representativeness was also evaluated used the defined extraction and 
analytical holding time requirements set forth in the Work Plan for NCBC Gulfport or the analytical 
methodology. 

Comparability. Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by 
the other PARCC parameters because only when precision and accuracy are known can data sets 
be compared with confidence. 
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Completeness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NCBC, Gulfport, Mississippi. Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 100. 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
semivolatile organic compounds, polynuclear aromatic hydrocarbons, pesticides and polychlorinated 
biphenyls (PCBs), organophosphorus pesticides, herbicides, metals and cyanide, and the wet 
chemistry parameter sulfide. Duplicate samples are evaluated for precision only when contaminants 
are detected in both the environmental sample and the sample's duplicate. A NO in the RPD 
column of the spreadsheet indicates that a RPD calculation was not required because one result 
was a non-detect and the other result was less than the compound/analyte CROL!CRDL. 
Environmental samples and their respective duplicates may not exhibit positive results for all 
compounds found at or near the contract required quantitation limit (CROLl or detection limit 
(CROLl because of low levels of contamination found at a site. Duplicates with Relative Percent 
Differences (RPDs) within control limits indicate adequate sampling practices and/or good analytical 
precision. Duplicates with RPDs outside the control limits may result from inappropriate sampling 
procedures, matrix interferences, or non-homogeneity of the sample matrix. In addition, poor 
precision can be attributed to deviation(s) from the analytical methodology or to poor reproducibility 
of target analyte concentrations at or near the required quantitation or detection limits (CROLs or 
CRDLs). The acceptance criteria for evaluating precision of field duplicates analytical results is a 
RPD of 20 for water matrices. 

The percent of duplicate samples collected for the analytical parameters and sample matrices was 
greater than ten percent ( 1 0%) for the water matrix as specified in the Work Plan for NCBC 
Gulfport, Mississippi. The following Sections summarize the evaluation of analytical precision for 
the water matrix for the following analytical groups: 

• Dioxin/Furan congeners 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike (MS)/matrix spike duplicates (MSDs) pairs for the dioxin/furan fraction. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Table 2-1. The results of the evaluation of pre~i~io_n for MS/MSD samples is provided in Table 2-2. 

In addition, to assess whether instrument calibration for dioxin/furan analytical method resulted in 
non-compliant duplicate precision, tables were made of initial and continuing calibration outliers for 
each sample delivery group (SDG) and are included in Appendix A. Calibration criteria was met in 
the dioxin/furan fraction. Therefore, tables of calibration criteria were not required. 
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DIOXIN/FURANS 

SDG SAMPLE 10 
082031 GPTH05-2 

TABLE 2- 1 
DIOXIN/FURAN FRACTION 

WATER SAMPLE AND DUPLICATE PRECISION 
NCBC GULFPORT HO 

NO. ASSC. I MATRIX SAMPLES COMPOUND 
WATER 4 TCDFs (TOTAL) 

PeCDFs (TOTAL) 
TCDDs (TOTAL) 
2,3, 7,8-TCDD 

HxCDDs (TOTAL) 
HpCDDs (TOTAL) . 1,2,3,4,6, 7,8,HpCDD 

OCDD 
TOTAL SAMPLES 4 

DIOXIN FURANS 
%OF 

DUPLICATES %WITHIN 
COLLECTED RPDIN RPD OUT RPD LIMIT 

25.0% 0 8 0.0% 

NO- INDICATES RPD CALCULATION NOT REQUIRED BECAUSE 
ONE (1 I RESULT IS NON-DETECT AND THE OTHER RESULT IS 
BELOW THE CROL. 

2 - 2 

SAMPLE DUP MAX 
CONC. CONC RPD RPD 

38 0 20% 200% 
39 0 20% 200% 
68 17 20% 120% 
56 17 20% 107% 
82 0 20% 200% 

250 0 20% 200% 
110 0 20% 200% 

2900 670 20% 125% 



TABLE 2- 2 
DIOXIN/FURAN FRACTION 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NCBC GULFPORT HO 

MS = MATRIX SPIKE SAMPLE GPTHOS-1 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

DIOXIN/FURAN CONGENERS UNITS 

+DENOTES VALUE NOT WITHIN OA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

082031: GPTH05-1, GPTH05-2, GPTH05-2D, GPTH05-3D, GPTH05-4 

QC LIMITS WERE NOT PROVIDED BY THE LA BORA TORY. 
%RAND RPDS WERE DEEMED IN CONTROL BY THE DATA REVIEWER. 
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2.1 Water Matrix 

The dioxin/furan analysis of the field duplicate pair of sample GPTH05-2 exhibited non-compliant 
RPDs for the eight (8) cqngeners detected (Table 2-1 ). The non-compliant congeners were TCDF 
(total). PeCDF (total), TCDD (total), 2,3,7,8-TCDO, HxCDD (total), HpCOD (total). 1 ,2,3,4,6,7,8-
HpCDD, and OCDD. The congeners were detected in the original sample at concentration above 
the reporting limits. The congeners TCDF (total). PeCDF (total), HxCDD (total), HpCDD (total), and 
1 ,2,3,4,6, 7,8-HpCDD were not detected in the field duplicate sample. The congeners TCDD 
(total), 2, 3, 7, 8-TCDD, and OCDD were detected in the field duplicate sample at concentrations 
significantly less than in the original sample. The disparity in the results may be due to laboratory 
inconsistencies or field sampling techniques. 

The dioxin/furan analysis of the MS/MSD pair of sample GPTH05-2 exhibited acceptable RPDs for 
all congeners. 

Based on assessment of duplicate precision evaluation criteria, the water matrix analytical data was 
acceptable for each SDG. 
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3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recovery (%R) computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water matrix for the 
following analytical groups: 

• Dioxin/Furan Fraction 

Accuracy was assessed using MS and MSD samples as well as internal standard recoveries for the 
dioxin/furan fraction. The results of the evalujtion of accuracy for the MS/MSD samples is 
provided in TaLle 2-2 for water matrix. The results of the evaluation of accuracy for the internal 
standard recoveries in the samples are provided in Table 3-1for the water matrix. 

3.1 Water Matrix 

The MS/MSD pair of sample GPTHOS-1 analyzed for the dioxin/furan fraction exhibited acceptable 
recoveries for all spiked congeners (Table 2-2). 

Two (2) samples analyzed for the dioxin/furan fraction exhibited 1 3C-OCDD recoveries which were 
below the QC limits (Table 3-1 ). This indicates that reported results in the 1\-.IO (2) samples for the 
congener OCDD may be underestimated. Therefore, reported positive and non-detect results for 

·the congener OCDD in samples BS-01-RIS and GPTHOS-2 were appropriately qualified as estimated, 
J/UJ. 

Based on assessment of MS/MSD and internal standard accuracy evaluation criteria, the water 
matrix analytical data was acceptable for the SDG .. 
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TABLE 3- 1 
WATER SAMPLE INTERNAL STANDARDS% RECOVERIES 

DIOXIN/FURAN 
NCBC GULFPORT HO 

OC LIMITS 40% - 135% 
• -VALUE OUTSIDE OF OC LIMITS 

II SAMPLES % REC IN % REC OUT %TOTAL IN 
9 79 2 97.5% 
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4.0 REPRESENTATIVENESS 

Representativeness of the environmental sample analytical data was assessed using trip blanks, 
field blanks, equipment rinseate blanks, and laboratory method blanks. The environmental samples 
and associated blanks were analyzed for the following target analyte groups: 

• Dioxin/Furan Fraction 

Field blanks, equipment rinseate blanks, and laboratory method blanks were analyzed for target 
analytes in each listed category. The assessment of representativeness is summarized in tabular 
form for each type of blank., field blank results are summarized in Table 4-1, equipment rinseate 
blank. results are summarized in Table 4-2, and method blank results are summarized in Table 4-3. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

Organic Target Ana 1ytes 

• CRDL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CROL and less than 5 t~mes the blank value ( 10 times for common 
laboratory contaminants). the sample result was rejected and amended as estimated 
non-detected at the CRQL for the target compound. 

• U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 5 times the blank value (1 0 times for common 
laboratory contaminants), the sample result for the blank contaminant was amended 
as non detect at the concentration reported in the sample results. 

• No Action INA). If a sample result for the blank contaminant was greater than the 
CRQL and 5 time the blank value (1 0 times for common laboratory contaminants), 
the result was not amended. - · · 

Inorganic Target Analytes 

• U Validation Qualifier. If a sample result for the blank contaminant was less than 
the IDL and less than 5 times the blank value, the sample result was amended as 
non-detected. 

• UJ Validation Qualifier. If a sample result for the blank contaminant was less than 
the sample IDL when the absolute value of the negative blank. value was greater 
than the IDL, the sample result for the blank. contaminant was amended as 
estimated non-detected. 

• J Validation Qualifier. If a sample result for the blank. contaminant was greater than 
the IDL and less than 10 times the blank value, when the absolute of the negative 
blank value id greater than the IDL the result was amended as estimated at the 
laboratory value. 
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TABLE 4- 1 
DIOXIN FURAN COMPOUNDS DETECTED IN FIELD BLANKS 

NCBC GULFPORT HO 
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TABLE4-2 
DIOXIN FURAN COMPOUNDS DETECTED IN RINSEATE BLANKS 

NCBC GULFPORT HO 
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TABLE 4-3 
DIOXIN FURAN COMPOUNDS DETECTED IN METHOD BLANKS 

NCBC GULFPORT HO 
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4.1 Field Blanks 

The field blank, BS-01-015, was a sample of Dl water. It was prepared from the source potable 
water. The field blank was prepared at the site and placed in containers that were similar to those 
used for the environmental samples. Dioxin/Furan target congeners were not detected in the field 
blank samples (Table 4-1 ). 

No target congeners were detected in the field blank. None of the analytical data required 
qualification. Based on assessment of field blanks for representativeness the analytical datj! was 
acceptable for the SDG. 

4.2 Eauipment Rinseate Blanks 

The equipment rinseate blank was prepared by rinsing a piece of decontaminated sampling 
equipment with deionized water from a field Dl unit. A sample of this water was collected and 
placed in sample containers similar to those used for the environmental samples. Dioxin/Furan 
target congeners were not detected in the rinseate blank sample (Table 4-2). 

No target congene~s were detected in the rinseate blank. None of the analytical data required 
qualification. Basej on assessment of rinseate blanks for representativeness the analytical data 
was acceptable for the SDG. 

4.3 Method Blanks 

The method blanks were samples of deionized water prepared by the laboratory at the time of 
analysis. Method blanks undergo the same analytical process as the corresponding environmental 
samples and associated field blanks. The purpose of the method blank is to assess the potential for 
target compounds and analytes to "contaminate" the sample during analysis. Dioxin/Furan 
congeners were not detected in method blank samples (Tables 4-3). 

No target congeners were detected in the metl}oq J?lanks. None of the analytical data required 
qualification. Based on assessment of method blanks for representativeness the analytical data 
was acceptable for the SDG. 

4.4 Holding Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the 
best extent and then a reasonable time limit is imposed under which the samples must be extracted 
or prepared and then analyzed. The holding times regulations assume that the samples have been 
properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 
results from samples with holding time violations are qualified as estimated, J/UJ, due to the 
potential for compromising the integrity of the samples. 

All holding times requirements, extraction and analytical, were met for all samples, for the 
analytical fractions. 
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5.0 COMPARABILITY 

Comparability is qualitative measure designed to express the confidence with which one data set 
may be compared to another. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were analyzed in 
conformance with acceptable USEPA procedures (Refer to Table 5-1 below). The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze t!'e 
samples should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (CLP or SW-846 Methodologies) 

U.S. EPA Method Description 

SW-846, Method 8290 Oioxin/Furan Fraction 
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6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement 
process compared with the amount expected to be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 85 percent useable data. 
Unusable analytical data are those results reported by the laboratory but rejected during the data 
validation process. A summary of the completeness goal for NCBC Gulfport is provided in Table 6-
1. For more detailed completeness goal tables, please refer to Appendix C. 

Dioxin/Furans 

MATRIX KEY 

QC = OC Samples 

TABLE 6-1 
COMPLETION GOAL ( > 85%) 

oc GW 

100.0 100.0 

GW = Ground Water Samples 

OVERALL 

100.0 

The analytical data met the 85 percent completeness goal for the fraction. 
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7.0 PABCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PABCC criteria was to 
address the qualification of the data in regards to evaluation of the presence, magnitude and 
characteristics of hazardous substances at NCBC Gulfport. Overall, the chemical analytical data are 
acceptable and exceeded the completion goal of 85 percent for the dioxin/furan fraction. Tables 7-
1 and 7-2 provides a tabulation of the assessment of PARCC criteria for the SDG for water samples 
and quality control samples, respectively. 

7.1 Water Samples 

No data points were rejected. The completion goal was met. 

7.2 QC Samples 

No data points were rejected. The completion goal was met. 
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jGRAND TOTAL 3 

jCOMPLETION GOAL(> 85%) 

MATRIX KEY 

QC = QC SAMPLES 

TABLE C- 1 
DIOXIN/FURANS- REJECTED DATA 

NCBC GULFPORT HO 

4 

# OF COMPOUNDS REJECTED 
PER MATIX 

0 0 

100.0% 100.0% 

GW = GROUND WATER SAMPLES 

* 24 TARGET CONGENERS/ISOMERS PER SAMPLE 

OVERALL 
COMPLETENESS 

100.0% 
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1.0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and completeness 
(PARCC) criteria the laboratory reviewed the data package and the data also was independently reviewed 
and validated using the Naval Energy and Environmental and Support Activity (NEESA) guidance document 
20.2-0478 (1 988) entitled, Sampling and Chemical Analysis Quality Assurance Requirements for the Navy 
Installation Program. Before the laboratory released the chemical analytical results, both the sample and 
laboratory QC data were carefully reviewed in order to verify sample identity, instrument calibration, 
detection limits, dilution factors, numerical computations, accuracy of transcriptions, and chemical 
interpretations. Additionally, the OC data were reduced and spike recoveries were included in control 
charts, and the resulting data were reviewed to ascertain whether they were within the laboratory defined 
limits for accuracy and precision. The data were compiled into a NEESA Level D data package and any 
nonconforming data were discussed in the data package cover letter and case narrative. 

The Level D data package was then reviewed and validated by Heartland Environmental Services, Inc., 
Missouri (Heartland). Data validation is the technical review of a data package using criteria established 
in the data quality objectives, the quality assurance project plan and guidance documents prepared by the 
United States Environmental Protection Agency (USEPA) for the validation of organic and inorganic 
analytical data (USEPA 1990a and 1990b) as specified by NEESA document 20.2-0478. Samples that did 
not meet the acceptance limit criteria were qualified with a flag; single letter abbreviations that indicate 
a problem with the data. Data qualifiers used by the validators when amending the data include the 
following . 

.!.l Undetected. The analyte was not detected above the contract required quantitation limit 
(CRQL) or the contract required detection limit (CRDL). The "U" designator also is used 
to qualify common laboratory contaminants. The "U" designator is applied to an 
environmental sample when the laboratory contaminant is detected in an environmental 
sample at a concentration less than 5 times ( 1 0 times for common laboratory 
contaminants) the value of the concentration detected in any corresponding field OC 
blank, method blank or preparation blanks. 

J Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The "J" designator is used to qualify an analyte that was present at a 
concentration between the CROL/CRDL and method detection limit (MDL) or the data 
"failed" some of the analytical validation criteria but not sufficient to reject the data and 
when combined with the U designator the quantitation limit is estimated. 

B Rejected. Data was rejected by the data validator during comparison of the NEESA Level 
CorD data package with the analytical functional guideline criteria. The "R" designator 
indicates a significant variance in acceptable laboratory performance. Either re-analysis 
or re-sampling and analysis would be necessary to determine the presence or absence of 
the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA document 20.2-
04 78, the data were evaluated by Heartland using the PARCCs criteria included in the Data Quality 
Objectives (DQOs) of the Work Plan for NCBC Gulfport, Gulfport, Mississippi. The following sections 
present a brief description of PARCCs criteria. 

Precision. Precision is a measure of the agreement or repeatability of a set of replicate results obtained 
from duplicate laboratory analyses of samples collected from the same location/depth interval. Precision 
was calculated from laboratory analytical data and cannot be measured directly. Precision is expressed 
as the Relative Percent Difference (RPD) between analytical values for two samples divided by the average 
of their analytical values. Precision is calculated using the expression: 
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RPO = (01-02) I (%(01 +02)) x 100 

01 and 02 are the reported values for the duplicate sample pair. Precision was evaluated using field 
duplicate samples and laboratory split samples (for example, MS/MSO samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for the water matrix. Precision for MS/MSO/MD samples was assessed by using the target analyte 
specific RPD criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and the true 
value of the parameter being measured. Accuracy can be calculated from the analytical data and was not 
measured directly. Accuracy is used to identify the bias in a given measurement system (i.e. laboratory 
conditions, sample matrix, and sampling conditions). Accuracy is assessed by reviewing the Percent 
Recovery (%R) between the true value of the spike analyte and the actual analytical value. Accuracy is 
calculated using the equation: 

%R ((A-B)/C) X 100 
A Measured concentration of the spiked analyte. 
8 Measured concentration of the spiked compound in the unspiked sample. 
C True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound and a designated 
field sample was spiked in duplicate (MS/MSO) with a known mixture of target compounds; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known reference 
material before digestion. Each of these approaches provides a measure of the matrix effects on the 
analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to which sample data 
accurately and precisely represent a characteristic environmental condition. Representativeness is a 
subjective parameter and is used to evaluate the efficacy of the sampling plan design. Representativeness 
was evaluated using the field and laboratory OC blank sample results. OC blank samples are equipment 
rinseate blanks, field blanks, trip blanks, laboratory method blanks for organic analysis and laboratory 
preparation blanks for inorganic analysis. Positive detection of target analytes in the OC blank samples 
identify contaminants that possibly were introduced to the associated environmental sample during sample 
collection, transport or laboratory analysis. Representativeness was also evaluated using the defined 
extraction and analytical holding time requirements set forth in the Work Plan for NCBC Gulfport or the 
analytical methodology. 

Comparability. Comparability is qualitative measure designed to express the confidence with which one 
data set may be compared to another. Factors that affect comparability are: sample collection and 
handling techniques, sample matrix type, and analytical method. Comparability is limited by the other 
PARCC parameters because only when precision and accuracy are known can data sets be compared with 
confidence. 

Completeness. Completeness is defined as the percentage of measurements that are judged to be valid 
compared to the total number of measurements made. Valid usable data are values that were not qualified 
as rejected (R qualifier) during data validation. A goal of 85 percent usable data was established in the 
Work Plan for NCBC Gulfport. Completeness equals the total number of analytes for each matrix minus 
the total number of rejected analytes divided by the total number of analytes multiplied by 100. 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, semivolatile 
organic compounds, pesticides and polychlorinated biphenyls (PCBs), metals/cyanide, and sulfide. 
Duplicate samples are evaluated for precision only when contaminants are detected in both the 
environmental sample and the sample's duplicate. A NO in the RPD column of the spreadsheet indicates 
that a RPD calculation was not required because one result was a non-detect and the other result was less 
than the compound/analyte CRQL/CRDL. Environmental samples and their respective duplicates may not 
exhibit positive results for all compounds found at or near the CRQL or CRDL. Duplicates with Relative 
Percent Differences (RPDs) within control limits indicate adequate sampling practices and/or good analytical 
prec1s1on. Duplicates with RPDs outside the control limits may result from inappropriate sampling 
procedures, matrix interferences, or non-homogeneity of the sample matrix. In addition, poor precision can 
be attributed to deviation(s) from the analytical methodology or to poor reproducibility of target analyte 
concentrations at or near the required CROLs or CRDLs. The acceptance criteria for evaluating precision 
of field duplicate analytical results is a RPD of 35 for the groundwater matrix. 

Field duplicates were submitted for validation for all analytical fractions. The percentage of duplicate 
samples collected for this project was greater than ten percent. The following Sections summarize the 
evaluation of analytical precision for the water field samples for the following analytical groups: 

• 2,3, 7 ,8-Substituted Dioxin/Furans {0/Fs) 

Duplicate precision was assessed using both environmental sample and associated duplicates and matrix 
spike/matrix spike duplicates (MS/MSD). 

Tabulation of the results of assessing duplicate precision and duplicate frequency is presented in Table 2-1. 
Tabulation of the results assessing precision based on the reproducibility between spike sample/duplicate 
sample pairs is presented in Table 2-2. 

2.1 Groundwater Matrix 

The assessment of groundwater matrix environmental samples and associated duplicates for precision is 
provided in Table 2-1. The dioxin/furan analysis of the field duplicate pair, G6W002/G6W002D exhibited 
a compliant RPD for the only congener detected, OCDD. The assessment of precision based on the 
reproducibility of results between matrix spike and matrix spike duplicate pairs is provided in Table 2-2. 
The MS/MSD pair, G6W001, were in compliance with RPD precision criteria. 

Based on assessment of duplicate precision evaluation criteria, the soil boring sample matrix analytical data 
was acceptable for precision for each SDG. 
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SDG 
G0231 

% OF 
DUPLICATES 
COLLECTED 

33.3% 

SAMPLE ID 
GGW002 

TABLE 2- 1 
2,3, 7 ,8-SUBSTITUTED DIOXIN/FURANS 
GROUNDWATER DUPLICATE PRECISION 

NCBC GULFPORT SITE 8 

NO. ASSC. 
MATRIX SAMPLES COMPOUND 
WATER 3 OCDD 

TOTAL SAMPLES 3 

%WITHIN 
RPDIN RPD OUT RPD LIMIT 

1 0 100.0% 

2 - 2 

SAMPLE DUP MAX 
CONC. CONC RPD RPD 

147 112 35% 27% 



TABLE 2- 2 
2.3. 7 ,8-SUBSTITUTED DIOXIN/FURANS 

GROUNDWATER MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NCBC GULFPORT SITE 8 

SAMPLE G6W001 

• DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

G8231: G6\.VRI, G6W001, G6W002, G6W002D. G6W003, G6W004 
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3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recoveries (%R) computed from 
the known concentration of analyte spikes and their recovered concentration versus the analytical method 
acceptance criteria. Spike recoveries provide an indication of bias, where the reported data may either 
overestimate or underestimate the actual concentration of detected compounds and/or the detection limits. 
Recoveries outside acceptable criteria may be caused by factors such as matrix interference, poor 
analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the field groundwater samples 
for the following analytical groups: 

• 2,3, 7 ,8-Substituted Dioxin/Furans (0/Fsl 

Accuracy was assessed using MS and MSD samples for dioxin/furan analyses as well as internal standard 
recoveries. The results of the evaluation of accuracy for the MS/MSD sample is provided in Tables 2-2. 
The results of the evaluation of accuracy for the internal standard recoveries in the field samples is 
provided in Table 3-1. 

3.1 Groundwater Matrix 

The MS/MSD sample pair analyzed for dioxin/furans (Table 2-2) exhibited "in-control" recovery results. 
In addition, all internal standard recoveries for the dioxin/furans were acceptable (Table 3-1 ). 

Based on an overall assessment of MS/MSD and internal standard sample accuracy evaluation criteria, the 
groundwater matrix analytical data was acceptable for each SDG. 
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TABLE 3-1 
INTERNAL STANDARD RECOVERIES 

DIOXIN/FURAN CONGENERS 
NCBC GULFPORT SITE 0 

SDG SI\MPLE IDs IST01 IST02 ISTOJ 
G02J1 GGWRI i7.4% GJ 4%_ 01 9% 

GGW001 7G 9% GS 9% 730% ----- ----- ------- --·---------
GGW001 MS 77 9% 
c~~~io.QI~sc 

------
7G 3% 
···--

GGW002 91 1% 
G6W0020 054% 
GGW003 07.1% 
GGW004 06 3% 

IST01 = 13C-2,3,7,8-TCOO 
ISTD2 = 13C-2,3,7 ,8-TCDF 
ISTDJ = 13C-1,2,3,7,8-PeCDD 
ISTD4 = 1JC-1,2,3,7,8-PeCDF 
ISTDS = 13C-1,2,J,6,7,8-HxCDD 
ISTD6 = lJC-1,2,3,4,7,8-HxCDF 
ISTD7 = 1JC-1,2,3,4,6,7,8-HpCDD 
ISTD8 = 13C-1,2,3,4,6,7,8-HpCDF 
ISTD9 = 1JC-OCDD 

WATERS: 

OC LIMITS 40% • 135% 

!lUi% 115.0% 
----- --- ---------
78 0% 02.3% 
------- ------
73.0% !JO•I% 
Ill 2% 08 Go/;;-
74.6% 90.1% 
110.4% 82.4% 

• -INDICATES VALUE OUTSIDE OC LIMITS 

# SAMPLES llm!ll11i~ii!!!l!l~\~~m % I~EC %;Ji % T?~ AL 

o r,H;WIM!iiiNiW'. 72 o 100.0% 

3 . 2 

IST04 ISTOS ISTD6 IST07 
90 ~0/o _I~ 6 Yo 8!1.1% 96.5% 
91 1% 000% 9:J.O'Yo !19.5% ------ -- --- ---·- -- ------ ---- --------
04.6% 73.9% 7G.!J% 100.0% -------- ------- -----
79 5% 796% 85.1% 111.0% ----- ------ ---------
112.0% 00.9% 112.0% 10<1.0% ---------- -----
103.0% 86.6% 99.!1% 102.0% 
110 0% 81.1% 102.0% 101.0% 
116.0% 94.0% 101.0% 913.4% 

IS TOO ISTD!l TOTI\1. OUT 
96.4% 99.3% 0 
103.0% 10~J.0% 0 ------ . - ---·--
Ofi.7% !D.!J% 0 ----- --··- -----
105.0% 107.0% 0 ------ ------ --· ----
10!" •. 0% ~!~ 0 ---
103.0% 93.<1% 0 
107.0% 9<1.5% 0 
103.0% 95.1% 0 

,' 



4.0 REPRESENTATIVENESS 

Representativeness of the environmental sample analytical data was assessed using method blanks and 
rinseate blanks and determining if holding time requirements were met. The environmental samples and 
associated blanks were analyzed for the following target analyte groups: 

• 2, 3, 7, 8-Substituted Dioxin/Furans (0/Fs) 

Equipment rinseate blanks and laboratory method blanks were analyzed for dioxin/furans. The assessment 
of representativeness is summarized in tabular form for each type of blank, method blank results are 
summarized in Table 4-1 and equipment rinseate blank results are summarized in Table 4.2. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical data 
during data validation by Heartland. The corrective action consisted of amending the laboratory reported 
results for organic and inorganic target analytes by the criteria. The following describes the Validation 
Qualifier code in the blank summary tables. 

Organic Target Analytes 

• CROL Validation Qualifier. If a sample result for the blank contaminant was less than the 
CRQL and less than 10 times (for common contaminants) or 5X (for all other 
contaminants) the blank value, the sample result was rejected and amended as estimated 
non-detected at the CRQL for the target compound. 

• U Validation Qualifier. If a sample result for the blank contaminant was greater than the 
sample CRQL and less than 10 times (for common contaminants) or 5X (for all other 
contaminants) the blank value, the sample result for the blank contaminant was amended 
as non detect at the concentration reported in the sample results. 

• No Action (NAl. If a sample result for the blank contaminant was greater than the CRQL 
and 1 0 times (for common contaminants) or 5X (for all other contaminants) the blank 
value, the result was not amended. 

4.1 Method Blanks 

The method blanks were a sample of deionized water that is prepared by the laboratory at the time of 
analysis. Method blanks undergo the same analytical process as the corresponding environmental samples 
and associated field blanks. The purpose of the method blank is to assess the potential for target analytes 
to "contaminate" the sample during analysis. Dioxin/furan target congeners were not detected in method 
blank samples (Table 4-1 ). 

Based on the assessment of the trip blanks for representativeness, the analytical data was acceptable for 
each SDG. 

4.2 Equipment Rinseate Blanks 

The equipment rinseate blank was collected by rinsing a piece of sampling equipment with organic free 
deionized water. A sample of this water was collected and placed in sample containers similar to those 
used for the environmental samples. Dioxin/furans were not detected in equipment rinseate blank sample 
(Table 4-2). 

Based on assessment of equipment rinseate blanks for representativeness, the analytical data was 
acceptable for each SDG. 
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I SDG NUMOER I OLANK 10 

I GB231 I WOLK09055 

TABLE 4- 1 
DIOXIN/FURAN CONGENERS DETECTED IN METHOD llLANKS 

NCOC GULFPORT SITE 8 

RELATED ENVIRONMENTAL 

SAMPLES CONTAMINANT 
All SAMPLES NO CONTAMINATION FOUND 

4·2 

MD VALIDATION 

CONC. UNITS QUALIFIER 
·, .. · '" ..... :·>:. 1·'.':: ::": 



TABLE 4- 2 
DIOXIN/FURAN CONGENERS DETECTED IN RINSEATE BLANKS 

NCIJC GULFPORT SITE 8 

4 - 3 

VALIDATION 
UNITS QUALIFIER 



4.3 Holding Times 

Holding times requirements are utilized in an effort to mm1m1ze the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the best 
extent by the regulatory agencies. A reasonable time limit is imposed under which the samples must be 
extracted or prepared and then analyzed. The holding times regulations assume that the samples have 
been properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 
results from samples with holding time violations are qualified as estimated, J/UJ, because of the potential 
of compromising the sample. If the holding time is grossly violated ( > 15 days) the results are 
qualified/rejected, J/R. 

All holding time requirements, both extraction and analytical, were met by the laboratory for all fractions. 
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5.0 COMPARABILITY 

Comparability is a qualitative measure designed to express the confidence with which one data set may 
be compared to another. The analytical samples were collected and transported to the chemical analytical 
laboratory in accordance with standard procedures and were analyzed in conformance with acceptable 
USEPA procedures (Refer to Table 5-1 below). The analytical data are reported in standard units 
(micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze the samples 
should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (SW-846 Methodologies) 

U.S. EPA Method Description 

SW846 8290 High Resolution Oioxin/Furans 
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6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement process 
compared with the amount expected to be obtained under the conditions of measurement. The 
completeness goal for laboratory analysis for this project was 95 percent useable data. Unusable analytical 
data are those results reported by the laboratory but rejected during the data validation process. A 
summary of the completeness goal for NCBC Gulfport, Site 8 is provided in Table 6-1. 

TABLE 6-1 
COMPLETION GOAL I> 85%) 

QC GW 

Dioxin/Furans 100.0 100.0 

MATRIX KEY 
QC = QC Samples 
GW = Groundwater Samples 

OVERALL 

100.0 

The completeness goal of 95% for each fraction of analytical data for each matrix was met. 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to address the 
qualification of the data in regards to evaluation of the presence, magnitude and characteristics of 
hazardous substances at NCBC Gulfport, Site 8. Overall, the chemical analytical data are acceptable and 
exceeded the completion goal of 95 percent for the Dioxin/Furan fraction. Tables 7-1 and 7-2 provides a 
tabulation of the assessment of PARCC criteria each SDG for the water samples and quality control 
samples, respectively. 

7.1 QC Samples 

No analytical data points were rejected. The completion goal was met. 

7.2 Soil Boring Samples 

No analytical data points were rejected. The completion goal was met. 
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SDGs PRECISION 

G8231 ACCEPTABLE 

TABLE 7 - 1 
PARCC CRITERIA SUMMARY 
GROUNDWATER SAMPLES 
NCBC GULFPORT I SITE 8 

ACCURACY REPRESENT-
ATIVENESS 

ACCEPTABLE ACCEPTABLE 

7- 2 

COMP/\RAOILITY COMPLETENESS 

ACCEPTABLE ACCEPTABLE 



SDGs PRECISION 

G8231 ACCEPTABLE 

TABLE 7 - 2 
PARCC CRITERIA SUMMARY 

QUALITY CONTROL SAMPLES 
NCBC GULFPORT, SITE 8 

ACCURACY REPRESENT-
AliVENESS 

ACCEPTABLE ACCEPTABLE 

7- 3 

COMPARABILITY COMPLETENESS 

ACCEPTABLE ACCEPTABLE 
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APPENDIX F 

CALCULATIONS FOR HEALTH THREAT ANALYSIS 



FINAL DRAFT 

APPENDIX F 

HUMAN HEALTH RISK EVALUATION 

Standard risk assessment equations, rearranged to solve for media chemical 
concentration, are used to calculate soil contaminant concentrations associated 
with ELCRs of lxl0-6

• Health risks to soil exposure are primarily due to 
incidental ingestions, dermal absorption, and inhalation of particulates. The 
general equation for calculating total health risks associated with residential 
exposure to surface soil is: 

Total Risk = Ingestion Risk + Dermal Risk + Inhalation Risk 

For carcinogenic chemicals, adding the appropriate exposure parameters and 
rearranging this equation to solve for soil concentrations (Csail) associated with 
a target cancer risk (TR) results in the complex equation 

TRxBWxAT 

+ TRxBWxAT 
CSFnxSAxAFxABSxCFxEVxED 

+ TRxBWxAT 

Table F-1 provides the values for each of the parameters used in this equation. 
Also provided are the reference sources for each of these exposure parameters. 

NCBC Gulfport IDLSTG_PT.FDI _ 
mlv.OB.96 F-1 



FINAL DRAFT 

Table F-1 
Equation Parameters for Estimating Exposure 

Addendum to Delisting Petition 0759 
Site A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Parameters for Estimating Ingestion Ex(!osure 
Parameter - Receptor 
Oral Slope Factor (mgjkg-dy)"' 
Soil Ingestion Rate - adult trespasser (mg/dy) 
Soil Ingestion Rate - site worker (mgjdy) 
Soil Ingestion Rate - occupational worker (mgjdy) 
Soil Ingestion Rate - excavation worker (mgjdy) 
Exposure Frequency - adult trespasser (dy jyr) 
Exposure Frequency- site worker (dyfyr) 
Exposure Frequency - occupational worker (dy jyr) 
Exposure Frequency - excavation worker (dy jyr) 
Exposure Duration - adult trespasser (years) 
Exposure Duration - site worker (years) 
Exposure Duration - occupational worker (years) 
Exposure Duration - excavation worker (years) 
Conversion Factor (kg/mg) 
Body Weight - (kg) 

Parameters for Estimating Inhalation Ex(!osure 
Parameter - Receptor 
Inhalation Slope Factor (mgjkg-dy)·' 
Inhalation Rate- adult trespasser (m3 jhr) 
Inhalation Rate - site worker (m 3 jhr) 
Inhalation Rate - occupational worker (m3 jhr) 
Inhalation Rate - excavation worker (m 3 jhr) 
Exposure Time -adult trespasser (hrjdy) 
Exposure Time- site worker (hrjdy) 
Exposure nme - occupational worker (hr /dy) 
Exposure Time- excavation worker (hrjdy) 
Exposure Frequency- adult trespasser (dyjyr) 
Exposure Frequency- site worker (dyjyr) 
Exposure Frequency - occupational worker (dy jyr) 
Exposure Frequency - excavation worker (dy jyr) 
Exposure Duration - adult trespasser (years) 
Exposure Duration - site worker (years) 
Exposure Duration - occupational worker (years) 
Exposure Duration - excavation worker (years) 
Particulate Emission Factor (m 3jkg) 
Body Weight - adult resident (kg) 

See notes at end of table. 
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Symbol 

SF. 
IR 
IR 
IR 
IR 
EF 
EF 
EF 
EF 
ED 
ED 
ED 
ED 
CF 
BW 

SF. 
lnhR 
lnhR 
lnhR 
lnhR 
ET 
ET 
ET 
ET 
EF 
EF 
EF 
EF 
ED 
ED 
ED 
ED 
PEF 
BW 

F-2 

Value 

1.5 X 105 

100 
100 
50 
480 
24 
12 

250 
30 
19 
25 
25 
1 

0.000001 
70 

1.5 X 105 

0.833 
0.833 
0.833 

2.5 
4 
8 
8 
8 
24 
12 

250 
30 
19 
25 
25 
1 

47,900,000 
70 

Source 

USEPA, 1993 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 

USEPA, 1991 

USEPA, 1993 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
Assumption 
Assumption 
Assumption 
Assumption 

USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 

Calculated 
USEPA, 1991 



FINAL DRAFT 

Table F-1 (Continued) 
Equation Parameters for Estimating Exposure 

Addendum to Delisting Petition 0759 
Site A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Symbol Value 

Parameters for Estimating Dermal Ex(!osure 
Parameter - Receptor 
Dermal Slope Factor (mgjkg-dy)"' SF. 1.5 X 105 

Surface Area- adult trespasser (cm 2
) SA 5,750 

Surface Area -site worker (cm 2
) SA 5,750 

Surface Area - occupational worker (cm 2
) SA 2,300 

Surface Area - excavation worker (cm 2
) SA 5,750 

Soil to Skin Adherence Factor - (mgjcm 2-event) AF 1 
Absorption Fraction - organics Abs 0.01 
Event Frequency - adult trespasser (eventjyr) 8/ 24 
Event Frequency - site worker (eventjyr) 8/ 12 
Event Frequency - occupational worker (eventjyr) 8/ 250 
Event Frequency - excavation worker (eventjyr) 8/ 30 
Exposure Duration - adult trespasser (years) ED 19 
Exposure Duration - site worker (years) ED 25 
Exposure Duration - occupational worker (years) ED 25 
Exposure Duration - excavation worker (years) ED 1 
Conversion Factor (kgjmg) CF 0.000001 
Body Weight - (kg) BW 70 

Source 

USEPA, 1993 
USEPA, 1992 
USEPA, 1992 
USEPA, 1992 
USEPA, 1992 
USEPA, 1992 
USEPA, 1995 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 
USEPA, 1991 

USEPA, 1991 

Sources: US EPA, 1991, Human Health Evaluation Manual, Supplemental Guidance: "Standard Default 
Exposure Parameters." 

US EPA, 1992, Dermal Exposure Assessment: Principles and Applications: EPA/600/8-91 /011 B; 
January, 1992. 

USEPA, 1993, Health Effects Assessment Summary Tables, 1993, EPA 540-R-93-058. 
USEPA, 1995, USEPA Region IV Supplemental Guidance to RAGS, Region 4 Bulletins,Human 

Health Risk Assessment. 

Notes: mgjkg-dy = milligrams per kilogram per day. 
SF. = oral slope factor. 
USEPA -= U.S. Environmental Protection Agency. 
mgjdy = milligrams per day. 
IR = ingestion rate. 
dyjyr = day per year. 
EF = exposure efficiency. 
ED = exposure duration. 

kgjmg = kilograms per milligram. 
CF = conversion factor. 
kg = kilogram(s). 
BW = body weight. 

NCBC Gulfport [DLSTG_PT.FD] -:.. 
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m3 jhr = cubic meter per hour. 
lnhR = inhalation rate. 
hrjdy = hour per day. 
ET = exposure time. 
PEF = particulate emission factor. 
cm 2 centimeters squared. 
SA = surface area. 
mgjcm2-event = milligrams per centimeters 
squared per day. 
AF = adherence factor. 
Abs -= Absorption. 
eventjyr = event per year. 
81 = event frequency. 
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APPENDIX G 
STATISTICAL ANALYSIS OF GROUNDWATER DATA 

A statistical analysis of the 22 groundwater samples taken between 
November 18, 1994, and August 15, 1995, was conducted to determine 
if any unexpectedly large values were included. All analytical 
values for various dioxins were converted to TCDD toxicity 
equivalents (TEQs) . 

Initial examination of the dis­
tribution of TEQs confirmed 
that TEQ is log-normally dis­
tributed. Natural logarithms 
for each TEQ were calculated 
and their distribution was 
plotted. From Figure G-1 (his­
togram of ln(TEQ)) it is appar­
ent that TEQ appears to be log­
normally distributed. 

7 
6 
s 
4 
3 
2 
1 

3.5 

lu(maxTEQ) 

Figure G-1 Histogram of lm(TEQ) 

Table G-1 
Descriptive Statistics of Both TEQ and ln(TEQ) 

Addendum to Delisting Petition 0759 
Site A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Statistic ln(TEQI TEQ 

MINIMUM 0.998 2.712 

MAXIMUM 3.871 47.973 

RANGE 2.873 45.262 

MEAN 2.308 14.49 

VARIANCE 0.808 160.322 

STANDARD DEV (SO) 0.899 12.662 

2 SO ABOVE MEAN 4.106 39.814 

TOTAL OBSERVATIONS = 22 

--

5.G 



Next, the data was tested for outliers. First, probability plot 
of lh(TEQ) was generated (Figure G-2). 

In thi-s~ .. plot, the actual value 
is plotted against the number 
of standard deviations the 
value is above or below the 
mean. The straight line rein­
forces the log normal distribu­
tion of the data. All values 
fall within +2 and -2 standard 
deviations of the mean, which 
are the values between which 
approximately 95 percent of the 
values are expected fall. This 
indicates no significant outli­
ers. 

Figure G-3 is a cumulative dis­
tribution plot of the log of 
TEQ values. In this plot, the 
left hand side is the total 
fraction of values lower than 
the 1 = current value. For 
instance, approximate 0.4 of 
the data is less than 2.0 and 
more than 0.9 is less than 3.4 
(the natural log of 30. TEQ). 

Again, .no significant outliers 
are~ identified. 

As - a final check forextreme 
values (and as an independent 
check for outliers without as­
suming normal or log-normal 
distributions), a box and whis­
ker plot of the ln (TEQ) was 
prepared. 

Box·_and whisker plots are a 
simple; graphical summary of a 
param~ter's values for a batch 
of data. To make a box and 
whiske'r plot, a set of data is 
sorted~ in ascending order. A 
few key values are determined 
from~the sorted data set. Then 
these ;k:ey values are plotted on 
a graph -tp~form a figure called 
a b~k and whisker plot. 
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Figure G-2 Probability plot of ln(TEQ) 
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Figure G-3 A Cumulative distribution of the log of 
TEO values 
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A box and whisker plot consists of 
a central box, two "whiskers", one 
on each side of the box and 
possibly some circles and/or stars 
beyond the ends of the whiskers 
(see Figure G-4). 

The box is a graphical representa­
tion of the middle half of the 
values within a set of data. One 
quarter of the data falls above 
the upper edge of the box (the 
upper hinge) while one quarter of 
the data falls below the lower 
edge (the lower hinge). A hori­
zontal line within the box repre­
sents the "middle" data value 
(called the median). Exactly one 
half of data falls above this line 
and one half falls below it. 

To understand the whiskers above 
and below the box, an 
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-:..: ....... ' 

One Quarter of Data 

understanding of some key Figure G-4 Standard box and whisker plot 

terminology is required. Almostall 
data sets consist of a number of 
different values - not all have exactly the same value.. This .. 
difference of values is the inherent variability or "spread" of the 
data set. This spread is unique for each data set. A .go.od -. 
description of this spread is the difference in values of the upper 
and lower hinges (as described above) . This difference is 
determined by subtracting the value for which exactly 25 percent- of ·. 
the data set is less from the value for which exactly 25 percen.t ois 
greater. This value is called the "hinge spread". 

' -- _,:.. -~- . 

For most data sets, almost all values for the set will be less 'than~ 
the upper hinge value plus 1.5 times the hinge spread and greater 
than the lower hinge value minus 1.5 times the hinge spread. These 
are called the inner fences because they contain all of the well­
behaved data points for a data set. The whiskers extendingl: above~ 2 
and below the box mark all the points that fall outside th~: bo.K but.:.~­
between the inner fences. )~?~~~~~ 

For many reasons, data points may fall outside inner fences.-_ These -
points are not necessarily "bad" points and may actually be.lon:g_: to.-::. 
the data set. However, they may be considered outliers. ~oihts­
that fall outside the inner fences are further classifi-e-d by:::-the::.: 
calculation of "outer fences". Outer fences are defined mu-ch as:;:­
inner fences, except they are moved out to three times -thef hj;:nge 
spread above and below the hinges. Points that fall outsid• th~ 
outer fences are generally considered outliers. 
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In a box and whisker plot, points that fall outside the outer 
fences are designated individually with small circles, while points 
that fall between the inner and outer fence are marked with stars. 
A~ can be seen from the Figure G-5 there are no apparent extreme 
values in this data set. 

0 1 2 3 

Figure G-5 Box and whisker plot of ln(TEOl 
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