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1. INTRODUCTION

Under contract with Washington Gas (WG), Hydro-Terra (HT) completed in March 1999

an environmental study of the East Station study area titled “Additional Remedial Investigation
and Feasibility Study (Phase TV)” (RI/FS). The East Station study area includes property owned
by WG and currently being developed as Maritime Plaza, National Park Service (NPS) and
Corps of Engineers property along the Anacostia River, and District of Columbia (DC) public
property (see Figure | on Page 7). "Also included was a portion of the Anacostia Ri\_/er. The
work was completed in compliance with U.S. Environmental Protection Agency (USEPA)
guidance, and the study plan, findir{gs, and recommendations were reviewed by that agency as

well as by the NPS and DC.

The RI/FS scope included the completion of a multi-media sampling program and a
human health risk assessment. The risk assessment evaluated 32 exposure scenarios. Four of the

scenarios were specific to the NPS property. The receptor in three of the NPS exposure

scenarios was a juvenile using the property in its current condition as a public park; and the
exposure pathways were inhalation of soil gas, ingestion of soil, and dermal contact with soil.
The fourth scenario was for an office worker on the NPS property breathing dust generated by
vehicle traffic under current usage of the property, while the property is being converted to a
public park, and following conversion.. Exposure of a utility maintenance worker and other
receptors to chemicals on the study area were not specific to the NPS property. Following
review of the RI/FS, the NPS requested that utility maintenance worker exposure be specific to
their property and that the health effects to landscape workers also be evaluated. This added

assessment was completed on November 27, 2000 using sampling data gathered during the .
RI/FS. Following review of the findings from the assessment, the NPS asked that additional soil

sampling be performed on the NPS property and that the. risk levels be re-calculated using the
data from the new sampling sites as well as from those sites on the NPS property sampled during
the completion of the RI/FS. This report presents the findings from the expanded investigation

requested by the NPS,

A plan (work plah) for collecting additional soil samples and re-assessing human-health

risks specific to the NPS property was prepared by HT on September 21, 2001 and submitted to

the NPS for review_and approval. The recommended work plan accepted by the NPS is found in

Appendix A. The only modification to the approved work was to analyze the new soil samples
for total cyanides in addition to the plan-specified polynuclear aromatics hydrocarbons (PAHS)

and Target-Analyte-List (TAL) metals. -
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- 2. SOIL SAMPLING

The work plan required collection of soil samples from 12 new locations (TB-70 through
TB-81) on the NPS property, six of which were required to be located along the seawall. The
locations of the new sampling sites and the gight former sampling sites also used in thlS

investigation are shown on Figure 2, Page 8.

The new soil borings were completed on October 24, 2001 using a Geoprobe to drive a
steel sampling tube into the ground to a depth of 42 to 48 inches depending on sample recovery.
To obtain a representative sample of the penetrated soil column, all of the soil contained in the _
sample-dedicated cylindrical plastic sleeve removed from the steel sampling tube was, following
logging, mixed in an aluminum pan prior to cdllecting a sample for laboratory analysis. The
samples were analyzed for the presence of PAHs, TAL metals, and total cyanides.. The
analytical results are shown in Table 1, Page 10-11, and the laboratory reports are found in
Appendix B. The logs of the soil bormgs are found in Appendlx C. The data~vahdat10n report is

found in Appendix E.

As previously mentioned, the analytical results from soil samples obtained from eight soil
borings completed during the RI/FS were also used in assessing risks. Those borings and the
sample-collection depths are listed below. The logs of the borings are found in Appendix C.

SB-1 (0to 2 ft & 2 to 4 ft)
SB-11 (Oto 2 ft & 2 to 4 ft)
SB-12(0'to 2 ft & 2 to 4 ft)
SB-13 (Oto 2 ft & 2 to 4 ft)
TB-50 (0 to 2 ft)

PS-55 (0.to 2 ft)

PS-6S (3 to 5 ft)

PS-7S (3 to 5 ft)

N R W N

As stated in the work plan, the sampling results from the O to 2-foot and 2- to 4-foot
depths at each of the SB locations were averaged to provide chemical concentrations
representative of the soil from 0 to 4 feet in depth at those locations. Chemicals not detected in a
sample were assumed to be present at one half their detection limits..

3. SOIL-GAS SAMPLING

Twelve (12) soil-gas samples collected on the NPS property during the RI/FS were used
to quantify the health risk due to inhalation of soil gas by the two receptors (utility maintenance
workers and landscape workers). The sampling locations are shown on Figure 3, Page 9, and the '

2 Hydro-Terra
AR 05143 ’ ' :



analytical results are found in Table 2, Page 12. The samples were typically drawn from depths
of between two to four feet depending on penetration resistance. :

4, CHEMICALS OF POTENTIAL CONCERN

As indicated in the approved work plan, the chemicals of potential concern (COPC) for
the three exposure pathways (inhalation, ingestion, and dermal) involving the two receptors
(maintenance and landscape workers) are the same as identified for exposures of utility
maintenance workers evaluated as part of the RI/FS. The COPCs for each pathway are listed
below, The. derivation of the COPCs is found in Appendix D of the RI/FS report. A copy of the
relevant section of that appendix is provided in Appendix'D of this report. Section 8 of the
- RI/ES also contains a discussion of the COPC-selection process. A copy of Section 8 is found in
Appendix F of this report. ' '

1 Inhalétion of Soil Gas in Subsurface Environment

a. Carcinogenic Risk: Benzene

. b. Non-Carcinogenic Risk: Benzene, Ethylbenzene, Toluénc, and Xylenes

2.  Dermal Contact with of Subsurface Soil

a. Carcinogenic Risk: Benzo[a]anthracene, Chrysene, Benzo[b]fluoranthene,
. Benzo[k]fluoranthene, Benzo[a]pyrene, Indeno[1,2,3cd]pyrene
Dibenzo[a,h]anthracene, Arsenic, and Beryllium '

b. Non~Carcinogcnic Risk: Total PAHs, Dibenzofuran, Aluminum, Antimony,
Arsenic, Beryllium, Cadmium, Chromium, Copper, Iron, Manganese,
. Thallium, Vanadium, and Total Cyanides

2. Ingestion of Subsurface Soil

S ame COPCs as dermal contact,

5. EXPOSURE ASSESSMENT

Section 8 of the RVFS found in Appendix F of this report describes the exposure setting
on ali of the propertles and the assumptions used in calculating human intake factors (HIFs).
The HIF tables relevant to thIS assessment are found in Appendix G along with the risk

3 " Hydro-Terra
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calculations. The body weight of the uﬁlity maintenance worker was assumed to be 70 kg.
Exposure frequency, duration, and time were assumed to be 5 days per year, 20 years, and 8
hours, respectively. Other assumptions are described in Section 8.2.3.1.3 of Appendix E. The
exposure frequency for landscape workers was assumed to be 2.5 days per year, and, since they
do not work in environments where the breathing zone is below ground, they are assumed to be
exposed to soil gases through inhalation at one half the exposure concentration to utility
maintenance workers, All other exposure assumptions were assumed to be the same as for utility
maintenance workers. The 95 percent upper confidence limits (95% UCLs) for the COPCs are
listed below. The derivation of the values is shown in Appendix H.

1.

Subsurface Seil Gas

a. Benzene
b. Toluene
c. Ethylbenzene
d. Xylenes

Subsurface Soil

a. Benzo[alanthracene

b. Benzo[alpyrene

c. Benzo[b]flouranthene
d. Benzolk]fiuoroanthene
e.-Chrysene

f. Dibenzo[a,h]anthracene
g. Indenofl1,2,3]pyrene
h. Total PAHs

i. Dibenzofuran

j. Total Cyanides

k. Arsenic

. Beryllium

m. Aluminum

n. Antimony

o. Cadmium

p. Chromium

q Copper

r, Iron 7
s. Manganese -
t. Thallium

u, Vanadium

0.50 mg/m3

© 0.50 mg/m3

0.50 mg/m3
0.50 mg/m3

1.810 mg/kg

2.831 mg/kg
2.095 mg/kg
1.821 mg/kg
2.168 mg/kg”
1.863 mg/kg
1.942 mg/kg
63.158 mg/kg
2.401 mg/kg
2.500 mg/kg
12.734 mg/kg
1.250 mg/kg
6,860.000 mg/kg
1.250 mg/kg
1.250 mg/kg
28.411 mg/kg
101.500 mg/kg
26,824.000 mg/kg
422 867 mg/kg
1.000 mg/kg
39.638 mg/kg
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In calculating the 95 percent upper confidence limits (95% UCLs), chemicals not found
in samples above their detection limit, but present in other samples above the detection limit,
~ were assumed to be present at one half the detection limit. If an estimated concentration below
the detection limit was provided by the laboratory, that value rather than one half the detection
limit was used in the calculation of the 95% UCL. For the two locations where duplicate
samples were collected and analyzed, the sample showing the highest level of contamination was

used in determining 95% UCLs.

6. TOXICITY ASSESSMENT & RISK CHARACTERIZATION

A discussion of carcinogenic and noncarcinogenic effects and toxicity values is provided
. in Section 8.3 of the RI/FS report. A copy of Section 8 from that report is found in Appendix F
of this report. The carcinogenic and noncarcinogenic risks to utility maintenance workers and
landscape workers exposed to COPCs on the NPS property. under the planned future use as a
public park, assuming no environmental remediation, are listed below. The risk calculations are
found in Appendix G. As indicated in the approved work plan, the risk levels were determined
using the same USEPA guidance followed in completing the earlier RI/FS. X

1. Inhalation of Subsurface Soil Gases

a. Utility Maintenance Worker

(1) Carcinogenic Risk ‘ ) 1.14E-05
(2) Noncarcinogenic Risk (Hazard Index) 8.34E-01
b. Landscape Worker _
(1) Carcinogenic Risk 2.84E-06
(2) Noncarcinogenic Risk (Hazard Index) 2.01E-0t
2. Ingestion of Subsurface Soil

A Utilitgf Maintenance Worker :
(1) Carcinogenic Risk 3.54E-07
(2) Noncarcinogenic Risk (Hazard Index) 3.76E-03

b. Landscape Worker
(1) Carcinogenic Risk _ 1.77E-07
(2) Noncarcinogenic Risk (Hazard Index) 1.88E-03
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3. Dermal Contact with Subsurface Soil

a. Utility Maintenance Worker _
(1) Carcinogenic Risk 1.11E-06
(2) Noncarcinogenic Risk {[Hazard Index) 2.67E-03

b. | Landscape Worker
(1) Carcinogenic Risk 5.57E-07
(2) Noncarcinogenic Risk (Hazard Index) 1.33E-03

None of the carcinogenic risks exceeded the threshold level of one increased cancer case
in a population of 10,000 (1.0E-04) accepted by the USEPA or the non-cancer health risk

(hazard index) threshold of one (1.0).

I:Incertainties associated with risk assessment are described in Section 8.4 of the RI/FS
report (see Appendix F).

7. RISK MANAGEMENT

While not considered in calculating health risks, utility companies customarily promote
the health of their workers by requiring engineering controls such as vapor ventilation, by
providing safety training, and by requiring use of personal protective equipment and clothing. It
is assumed that landscaping contractors do not normally provide their workers with in depth
training or protective equipment customarily provided to utility workers; however, the nature of
their work results in significantly less exposure to COPCs as evidenced by calculated risk levels. -
Utility workers are assumed to be working below ground in trenches and at depths were vapor
concentrations and soil contamination is normally higher than in the upper 18 inches of soil that
landscape workers normally come in contact with. Deeper planting of trees is normally
performed with a tree spade, a practice that minimizes exposure to contaminated soil and s0il

vapors. -
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TABLE 2:
RESULTS FROM SOIL-GAS SAMPLING
SAMPLE DATE ETHYL- TOTAL FID
1D ANALYZED BENZENE ' TOLUENE BENZENE XYLENES VOLATILES*

Detection Limit 1.00 ug/L ., 1.00 ug/L 1.00 ug/L 1.00 ug/L 10.0 po/L
SG-31 18-Jul-86 ND ND ND ND : ND
ISG-32 22-Jul-96 180 ND 204 10.9 J 580
5G-34 18-Jul-96 ND ND ND ND ND
15G-37 22-Jul-96 ND 25.4 J 340 320 J 11,500
SG-38 18-Jul-96 ND ND . ND ND ND
SG-39 18-Jul-88 ND ND ND ND ND
SG-40 22-Jul-96 3.15 247 J ND 9,11 J 85
SG-41 22-Jul-96 ND ND .ND NI ND
ISG-42 18-Jul-85 ND ND 'ND ND ND
SG-44 18-Jul-96 ND ND ND ND ND
SG-58 18-Jul-86 ND ND ND ND ND
SG-59 18-Jul-86 ND ND ND ND ND

J - The associated numerical value is an estimated quantity, due to a variance from quality contro! standards.
ND - Indicates no analytes detected ath the detection limits, analyte concentrations in Soil Gas EPA Method 8020M
* Calcutated using the sum of the areas of all integrated chromatogram peaks and the 'inst_rument response factor for tolusne.

o
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APPENDIX A

‘Work Plan
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HYDROLOGY GEOLOGY ENGINEERING

My .
(- .
e

September 21, 2001

Ms. Mary Jean Brady

. Project Management Area Head
Washington Gas
6801 Industrial Road
Springfield, Virginia 2215 1

RE:

Revised Soil Sampling and Assocxated Human Health Risk Asscssmcnt
"NPS Ploperty - :

Dear Mary Jean:

We have reviewed the August 20, 2001 comments from the Natlonal Park Service (NPS)
concerning the assessment of health risks to utility.and landscapmg workcrs We propose
. to conduct the revised assessment in the followm ) manner ‘

Soil Samglmg '

‘Sample the soil at 20, locatlons on’ the approxlmately 32 -acre area bemg

considered for rec!amatlon. The sampling locations "and depths are described - ‘

below

Eight previously sampled locations SB-1 (0 to 4 ft), SB-11(0 to 4 ft), SB-12 (0

- to 4 ft), SB-13 (0 to 4 ft), TB-50 (0.to 2 ft), P-5S (0 to 2 ft), P-6S (3to 5 11),.

and P-7S (3 to'5.ft).” The “TB” and “P” designated samples were analyzed

only for polynuclear aromat1c hydrocarbons (PAI-IS) The locatlons of all of '

the samplm g sites are shown on the attached flgure

Twelve new locatlons (TB—7O through TB 81), each’ sampled from 0 to 3 5

feet in depth and analyzed for PAHs and Target- At1alyte~Llst (TAL) metals.
‘At the sampling locatlons next to the seawall, the sampling depth will be less -
then 3.5 feet should the stone foundation for. the seawall be encountered above
the planned sampling depth. The suggested sampling locations are shown on
the attached figure. TB-76 through TB- 81 are dlsmbuted umfo:mly along the

seawall.

Along w1th the ex1stmg ]ocatlons, the new samphng sites provide a fairly uniform

coverage of the 3.2-acre site, including the area along the seawall, -The new

locations should be reviewed anc_i approved by the NPS! ;Alternatwe locations

9192 Red Branch Ruad, Suite 250 Columbis, MO 21045 Washinglor, D.C. (301)596-3160
Baltimore, MD (410) 995-1246 - FAX {410) 7301785 '
-
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Ms. Mary Jean Brady
September 21, 2001
Page 2 of 3

will be acceptable as long as a fairly- umform dlstrrbutlon of samplmg srtes is
obtained. .

The analytical results at each location will be considered representative of average
conditions at a depth of O to 3.5 feet, the zone of concern to the NPS. The.
analytical results from 0.to 2 and 2 to 4 feet at each of the four SB locations will -
be averaged, and the average concentrations used, along with the measurements at
other locations, to calculate the 95% upper confidence lxmlt for each chemical of -

potential concern (COPC)

Collection of data at 20 sampling sites will, for the purpoee of risk assessment,
sufficiently characterize. exposure levels. The proposed density is one sample'
location per land area of approxrmately 7 600 square feet (sf). - = .

Chemrcals of Potential Concern :

As agreed to by the NPS durmg the teleconference on April 23, 2001, the COPCs
will be the same as determined for utility workers exposed on the entire East
Station study area which includes the NPS property. It will also be assumed that
the landscaping workers will be exposed to the same COPCs.

_ Calculation of Risks

It was reported to us in.June 2001. that the 1995 guidance developed by Ms.

- Jennifer Hubbard and used to adjust slope factors and reference doses during the
completron of the Additional Remedial Investi gation and Feasibility Study (Phase
IV) was the current guidance. That guidance will be used in. assessmg the risks to
utility and landscapmg workers working on the NPS property

Presentation of Resu]_tsr

The current federal USEPA 1998 Risk Assessment Guidance for Superfund, Part
D specifies that the results of a risk assessment be presented in another format
from the one used-in reporting the results of the Additional Remedial
Investigation and. Feasibility Study (Phase IV} (see attached letter). Given that.
~ nearly all of the supportmg data in the Phase IV report relevant to the populations '
to be evaluated is still valid, it would be onerous to re-format that report. Instead,
we will attach Section 8 and, appropriate portions of Appendix D of the earlier
report (Phase [V) as appendices to the new report and, in evalualing risk, refer the”
‘reader to appropriate sections of the appendices. .All calculations and new
assumptions used to determine risk levels will also. be provided in the report.

o
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Ms. Mary Jean Brady
September 21, 2001
Page 3 of 3
If you have any questions, please give me 4 call
Very tru]y yours,

HYDRO TERRA IN C..

"\N,W \Q\x\mL |

. Thomas R. Mills, P.E., P.G.
Principal Engineer & Geologist

trm/[l;m/ ‘
cc: D. Logany ~PBS&J -

2 encl. Hroriid
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An employeg-owned campany

June 5, 2001

Mr. Tom Mills
Hydo-Terra, Inc.

9192 Red Branch Road
Suite 290 ,
Columbia, MDD 21045

Dear Tom,

I have conducted a thorough investigation to determine curmrent guidance
applicable to dermal and associated risks for human populations using the National Park
Service Property below East Station.

The current interim federal USEPA 1998 RAGS, Part D indicates in several
places that regional guidance should be used in adjusting slope factors and RfDs. The
current Region 3 guidance was developed by Jennifer Hubbard in 1995 and was the.
guidance used in completing the risk assessment found in Section 8 of the 1999 Phase IV
report [Additional Remedial Investigation and Feasibility Study (Phase IV)}. The 1995
regional guidance should be used in evaluating the risks to utility and landscaping
workers on the NPS property. The USEPA 2000 RAGS, Vol. 1: Human Health
Evaluation Manual, Part E mentioned in the NPS’s letter of March 28, 2001 has not been

released and, thus, cannot be used.

The USEPA 1998 RAGS, Part D cited above was not used in completing the
Phase IV assessment, since the guidance was not available when the evaluation was
performed. The current guidance contains no substantive changes for performing the risk
evaluation, but it does change the manner in which the results are to be presented.

If you have any questions, please give me a call.

Sincere

! , ' . P

QRN

N 1] 2

e i A% ot
e

12101 Indian Creek Court, Beltsville, Maryland 20705 « Telephone: 301.210.6800 « 800.697.7275 « www.phsj.com
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APPENDIX B

,Laboratory Reports of . ‘
New Soil Samples TB-70 thru TB-81
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.

& i A = -
g Helinquished By: (3) : Date Time Received By: : Reguested Turnaround Time and Special Instructions:

JEE  e= )

Relinquished By: (4) 7 Date Time Received For Lal h tary By:
N — -
. /0/)[//[ J . ;/f W l/

6630 Baltlmor;e‘mgncnal Pike » Route 40 West - Baimore, Maryland 21228 « (410) 747.6770 « @ag) 032-9047 + FAX (410) 788-8728

The client (Ci  lame), by signing, or having client’s agent sign, this “Sample Chain of Custody/A;  ient Form”, agrees to pay for the above requested services per the latest version ™ Service
Brochure or Pu.o-provided quotation including any and all attorney's or ather reesonable {ees i collstgbn becomes necessary.




" Phase Separation Science, Inc.
Analytical Chemistry - Environmental Science

CASE NARRATIVE
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' PHASE SEPARATION SCIENCE, INC.

;'iient: Hydro-Terra Inc.
‘roject: NP3 Risk Assessment
‘ofect #: 01110

b Number . Date Rec'vd *LabSample IDField S"_éiniblé'ID??{f"Ahal\is

Analytical Chemistry Environmental Science

Case Narrative
-Page 1_uf 3

Method'

{
{

102419 10/24/01
01102449-01

01102419-02
01102419-03
01102419-04
01102419-05
01102413-06
‘ 01102419-07
09102419-08

01102413-09

0110241910
0110241911
0110241912
0110241913

0110241914

TB-T0

TB-71

TB-72

TB-73

TB-T4

TB-75

TB-76’

TB-77

TB-78

TB-79

TB-80

TB-81

Dup-1

Dup-2

Total Cyanide

Polynuclear Aromatic Hydrocarbons
Target Analyte List - Melals

Total Cyanide
Palynuclear Aromatic Hydrocarbans
Target Analyte List - Metals

Tolal Cyanide -
Polynuclear Aromatic Hydrocarbons
Targel Analyle List - Metals

Total Cyanide

Polynuclear Aromatic Hydrocarbons
Target Analyte List - Metals

Total Cyanide
Polynuctear Aromatic Hydrocarbons
Target Analyte List - Metals

Taotal Cyanide
Polynuclear Aromatic Hydrocarbons
Target Analyte List - Metals

Total Cyanide
Polynuclear Aromatic Hydrocarbons
Target Analyle List - Metals

Tolal Cyanide
Polynuclear Aromatic Hydrocarbons
Targat Analyte List - Metals

Total Cyanide

Palynuclear Arematic Hydrocarbons
Target Analyte List - Metals

Total Cyanide

Polynuclear Aromalic Hydrocarbans
Percent Sollds )

Tatai Cyanlde
Polynuclear Arormatic Hydrocarbans
Target Analyte List - Metals

Total Cyanide

Palynuclear Arematic Hydrocarbons
Targel Analyte List - Metals

Total Cyanide

Polynuclear Aromatic Mydrocarbons
Target Analyte List - Metlals

Total Cyanide

Polynuclear Aromatic Hydrocarbons
Target Analyte List - Metals

EPA 50108
EPA B270
EPA 200 Serles

EPA 50108
EPA 8270
EPA 200 Serles

EPA 90108
EFA 8270
EPA 200 Serles

EPA 90108

EPA 8270

. EPA 200 Series

ERPA BO1OB
EPA 8270
EPA 200 Serles

EPA 90108
EPA 8270
EPA 200 Serles

" EPA 9010B

EPA, 8270
EPA 200 Series

EPA 90108
EPRA 8270
EPA 200 Series

EPA c010B
EPA 8270

EPA 200 Serles
EPA 80108
EPA 8270
Gravimelry

ERA 90108
EPA B270
ERA 200 Serles

EPA 2010B
EPA 8270
EPA 200 Series

EPA 90108
EPA 8270
EPA 200 Series

EPA 5010B
EPA 8270
EPA 200 Serles
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PHASE SEPARATION SCIENCE, INC.

Analytical Chemistry Environmental Science

Case Narrative
Page 2 of 3

Client: Hydro-Terra Inc.
Project: NPS Risk Assessment

Project#: 01110

The above samples were analyzed in accordance with the referenced USEPA Methodologies, and the Quality Assurance Plan of
hase Separation Science, Inc (PS3).

The samples were collected on October 24, 2001, between 8:30 AM and 3:40 PM and delivered intact to PSS via a client

2presentative with Chain of Custody on October 24, 2001 @ §:48 PM. The samples were recelved In a cooler, chilled with Ice,
lease reference the Chain of Custody for specific container counts, collection time, and preservatives,

The samples were analyzed within the recommended holding time.
li results are reported on an as réceived basis (wet weight). Percent solids data has been provided in this data sel,

“he following samples were reported with elevated practical quantitation limits (PQLs), due to sample dilutions:

Client Sample ID Sample Number Matrix Test Dilution
TB-70 01102419-01 Soll PAH in Soil S 30
TB-71 01102418-02 Sall PAH in Soil 5
TB-72 01102419-03 Sail PAH in Soil 5
TF ™ 011024 19-04 Soil PAH in Soil 30
T ; 01102419-05 Sail PAH in Soil 15
TB-75 . 011024 19-06 ~ Sail PAH in Soil 5
TB-76 01102419-07 Soil PAH in Soit 10
TB-77 £1162419-08 Soil PAH in Soil 5
TB-78 . 01102419-09 Soil PAH in Soil 5
- TB-79 01102418-10 Seil PAH in Soil _ : 5
TE-B0 01102419-11 Sail PAH in Soil 10
TB-81 01102419-12 Soil PAH in Soil 5
Dup-{ 01102419-13 Soil FAH in Soil : 20
- Dup-2 01102419-14 - " Boll ' FAH in Soll 5

" Dilutions are performed for a variety of reasons‘, but primarily due to high level contamination of one or more target
and/or non-target compound(s) resulting in matrix interference. Because of the dilutions done on these samples the
PQLs for same target compounds may exceed the cleanup standards for soll and groundwater.

Samples T8B-70, TB-71, TB-73, and TB-76 were re-anaiyzed for PAH's on November 10, 2001, in order to achieve iower PQL's.
The results included in the attached Certificate of Analysis represent the data yielded by the re-analysis of these samples,

Quality Control:
PAH in Soil
All methad quality control criteria was achieved, with the following exceptions:

+ The surrogate compound, Nitrobenzene-ds, yielded a high recovery for sample TB 81, due fo coelution with an mterfenng
peak(s).

+ The spike compound, Pyrene, yielded a high recovery for the matrix spike duplicate (MSD) parformed en sample T8-80,
more than likely, due to the non-homogenous nature of the sample.

1 Wetals in Soif

All method quality control criteria was achieved, with the following except:ons

+ Aluminum appeared in the faboratory reagent blank (LRB) at a concentration greater than the PQL. All other run sequence
blanks were acceptable for Aluminum. The level of Aluminum detected in each of the above samples deems this outlier
insignificant,
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PHASE SEPARATION SCIENCE, INC.

Analytical Chemistry Environmental Science
Case Narrative
Page 3 of 3

Client: Hydro-Terra Inc.
Project: NPS Risk Assessmert

Project#:. 01110 -
. [

-The following Result Qualifier has been referenced for this project data:
e = estimaled value, below reporting limit f

Reviewed by: MW (}/0(1\11 .- Date: ._ %o :”UL/ ol

Quality Assurance Officer

AR 05165
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Analytical Chemistry - Environmental Science

CERTIFICATE OF ANALYSIS
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OFFICES:

6630 BALTIMORE NATIONAL PIKE

AQUTE 40 WEST

BALTIMORE, MARYLAND 21228

410-747-8770
B00-932-9047
410-788-8723 Fax
www.phaseonline.com

. PHASE

SEPAT

CERTIFICATE OF ANALYSIS
No. 01102419

RATION
SCIENCE,

INC.

Hydro-Terra Inc.
November 21, 2001

Project: NPS Risk Assessment

Site Location: ~ Fast Station / D.C.
Project Number: 01110

Matrix: Soil
ample ID: TB70

Polynuclear Aramatic Hydrocarbons

_Acenaphthene

. Acenaphthylene
Anthracene

. Benza (a) anthracens
‘Benzo (a) pyrane
Benzo (b) fluoranthene
Benzo (g,h,i) perylene

"Benzo (k) Mluoranthene
Chrysene .
Dibenzo (a,h) anthracen
Fluoranthene
Fiuorene
Indena (1,2,3-cd) pyrena
2-Methyinaphthalene
Naphthalene
Phenanthrene
Pyrene

Target Analyte List - Matals
Aluminum v

‘ Anlimony
Arsenic
Barium

- Berytlium

Gadmium

Calcium

Chromium

Cobalt

Copper

{ron

Lead

Magnesium

Manganese

Mercury

Nicket

Potassium

Seleniuim

Silver

Page 1 of 28

AR 05170

Date Sampled: 10/24/01
Date Received: 10/24/01

Resuit - Unit Method PQL Prepared Analyzed
< 0900 ug/kg EPA 8270 9900 10/26/01 11/10/01
< 0900  ugfig EPA 8270 " 9800 10/28/01 1110/01
< 9000  ug/kg EPA 8270 9900 10/26/01 11/10/01
< 9900  ug/kg EPA 8270 - 9900 10/26/01 11/10/01
< 5900  ugfkg EPA 8270 9900 10/28/01 1110/01
< 8900 ughkg EPA 8270 2900 10/26/01 1110/01
< 9900 ughg EPA 8270 8900 10/26/01 11/10/01
< 9900  uglkg EPA 8270 8900 10/28/01 11/10/01
< 9900  ugfkg EPA 8270 9900 10/26/01 1110/01
< 9900  uglkg EPA 8270 9900 10/26/01 11/10/01
< 9900  wuglkg EPA 8270 9000 10/26/01 11/10/01
< 8900  uglkg EPA 8270 9900 10/26/01 11/40i01
< 8900 uglky EPA 8270 2000 10/26/01 11/10/01
< 9800 uglkg ERA 8270 8900 10/28/01 11110/01
< 8900 . uglkg EPA 8270 9900 10/26/01 11110101
< 9900  uglkg EPA 8270 9000 10/26/01 $1/40/01
< 9900 uglkg EPA 8270 9900 10/26/01 11/10/01
5200 mgiky EEA 200.8 2.5 10/25/01 11/01/01
< 2.5 matkg EFA 200.8 2.5 10/25/01 11/01/01
9.3  mglkg EPA 200.8 . 0.5 10/28/01 11/01/01
110 mgikg EPA 200.8 2.5 10/25/01 11/01/01
< 25 mgkg EPA 200.8 2.5 ~10/25/01 11/01/01
2.5  mgkg EPA 200.8 2.5 10/25/01 11/01/01
9600 ma/ky EPA 215.1 1.0 10/25/01 11/02/01
20 malkg EPA 200.8 25 10/25/01 11/01/01
3.5 mgkg EPA 2008 . 2.8 10/25/01 11/01/01

48 mglkg EPA 200.8 25 10/25/01 11/01/01
7300 mglkg EPA 236,1 2.0 10/26/01 11/02/01
1100 mglkg EPA 200,38 25 10/25/01 11/01/01
2400 magtkg EPA 242.1 1.0 10125101 11102101
960  mgfkg EPA 200.8 2.5 10/25/01 11701/01
0.8 mgfkg EPA 200.8 0.2 10/25/01 11/01/01
16 maglkg EPA 200.8 fas 10/25/01 11/01/01
580 mgtkg EPA 258.1 1.0 - 10/25/01 11/02/01
< 25 mghky EPA 200.8 2.5 10/25/01 14/01/01
< 2.5 mglkg EPA 200.8 2.5 10/25/01 11/01/01




ggg%%isﬁ:ﬂmmé NATIONAL PIKE ‘ P i"i AS E | o

AOUTE 40 WEST SN o
BALTIMORE, MARYLAND 21228 SEPARATION 3
10-747-8770 °
J0-832-9047 ) m
s SCIENCE, s
www.phaseanline.com : )
CERTIFICATE OF ANALYSIS
No. 01102419  Page 2 of 28
Hydro-Terra Inc.
November 21, 2001
Project: NPS Risk Assessment
Site Location:  East Station / D.C. _
Project Number: 01110 Date Sampled: 10/24/01
_ Matrix: Soil _ Date Received: 10/24/01
ample ID: TB-70 Result  Unlt Method PaL Prepared Analyzed
Target Analyte List - Matals
Sodium : 850 mgfky EPA 273.1 1.0 10725001 11/02/01
 Thallium : < 20 mgfkg EPA 200.8 20 10/25/1 11/01/01
Vanadium 50 mglkg EPA 200.8 25 10/25/01 11/01/01
Zinc ) 64  malkg EPA 20¢.8 2.5 10/256/01 11/01/01
Mot Reviewed By: _-{_}t ‘O/O&UJL
o . Quality Assurance Chemist

QL ,actical Quaniitation Limi
1esulls reporled on an as received basls
a - estimaled value, less (han quaniitation lmit
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PHASE
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ROUTE 40 WEST ‘ ;\3" *-L‘;a
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www.phaseoniine.com I N C ?30 _ X O<°
n WMENTA\' °
CERTIFICATE OF ANALYSIS
No. 01102419  Page 3 of 28
Hydro-Terra Inc.
November 21, 2001
Project: NPS Risk Assessment '
Site Location:  East Station / D.C.
Project Number: 01110 Date Sampled: 10/24/01
Matrix: Soil Date Received: 10/24/01
ample ID: TB-71 Result  Unit Method PaL Prepared Analyzed
Polynuciear Aromatlc Hydrocarbons ‘ )
Acenaphthane < 1650 uglkg EPA 8270 1850 10/26/01 11/10/01
Acanaphthylene < 1650  uglkg ERA 8270 1650 10/26/01 11410/01
Anthracene e 210 ug/kg EPA 8270 1650 10/26/01 11/10/01
Benzo (a) anthracena e 620 ugfkg EPA 8270 1650 10/26/01 11/10/01
Benzo (a) pyrena e 650 ugfkg EPA 8270 1650 10/26/01 11/10/01
Benzo (b) fluoranthene e 320 ug/kg EPA B270 1650 10/26/01 1110401
Ber ‘gh.i) perylene < 1850  ug/kg EPA 8270 1650 10/26/01 11410/01
Be; £} fluoranthene a 450 ug/kg EPA 8270 1650 10/26/01 11/10/01
Chrysene & 730 ug/kg EPA 8270 1650 10/26/01 1110/
Dibenze (a,h) anthracene < 1650 wg/kg EPA 8270 1650 10726401 11/10/01
Fluoranlhene & 500 uglkg EPA 8270 1650 10/26/01 11/10/01
Fluarene < 1650 ug/kg EPA 8270 1650 10/28/01 11/10/01
Indeno (1,2,3-cd) pyrene < 1650  uglkq EPA 8270 1650 10/26/01 111004
2.Methyinaphthalene < 1650  ug/kg EPA 8270 1650 10/26/(H -11/10/01
Maphihalena < 1650  ug/kqg EPA 8270 16850 10/26/01 1 1.’1‘ 0101
Phenanthrene a 510 ug/kg EPA 8270 1650 10/26/01 1111001
Pyrene -] 830 ug/kg EPA 8270 1650 10/26/01 14410101
Target Analyte List - Metals '
Aluminum 7200 mglkg ~EPRA 200.8 2.5 10/25/Q1 11/01/01
Antimony < 2.5  molkg ERA 200.8 2.5 10/25/01 11/01/01
Arsenic 2.7  mglkg EPA 200.8 0.5 10/25/01 11/01/01
Barium 32 mgfkg EPA 200.8 2.5 10/25/01 11/01/01
Berylllum < 2.5 mglkg EPA 200.8 2.5 10425101 1 1/01/01'
Cadmium < 25 mglkg EPA 200.8 2.5 10/25/01 11/01/01
Calcium 5300 ing/kg EPA 215.1 1.0 10/25/01 11/02/01
Chromium 9.4 . magfkg EPA 200.8 2.5 10/25/01 14/01/01
Cobalt 6.8 mglkg EPA 200.8 2.5 10/25/01 11/1/01
Copper 18 mgfkg EPA 200.8 2.5 10/25/00 110101
Iron 9300 mg/kg EPA 236.1 2.0 10/25/01 11/02/01
Lead 28  mgfky EPA 200.8 2.5 10/25/01 11/01/01
Magnesium 1600  mofkyg EPA 242,1 1.0 10/25/01 11/02/01
Manganese 180  mygfkg EPA 200.8 2.5 10/25/01 11/01/01
M 0.1  mgkyg EPA 200.8 0.1 16/25/04 11/01/01
Nickel , 18 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Potassium 460 mo/kg EPA 258.1 1.0 10/25/01 11/02/01-
Selenium < 2.5 mafkg EPA 200.8 2.5 10/25/01 11/01/01
Silver < 25  molkg EPA 200.8 2.5 10/25/01 11/01/01
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CERTIFICATE OF ANALYSIS “
No. 01102419 Page 4 of 28
Hydro-Terra Inc.
_ 7 o November 21, 2001
Project: NPS Risk Assessment
Site Location;  East Station / D.C.
Project Number: 01110 . ‘ Date Sampled: 10/24/01
Matrix: Soil Date Received: 10/24/01
ample ID: TB-71 P LR Result  Unit Method PQL Prepared Analyzed
Target Analyte Lls_t - Matals '
Sodium - 940  mgfkg ‘EPA 273.1 1.0 10/25/01 11/02/01
Thallura < 2.0  mglkg . EPA 2008 2.0 10/25/01 11/01/01
Vanadiurri 20 mglkg EPA 200.8 25 10/25/01 11/01/0%
Zinc 37 mgkg EPA 200.8 2.5 10/25/01 11/01/04 i
l : . Reviewed By: ﬁ‘ ‘ ?H{Uj_
Aes; ‘ = -
1L - Practical Quaniiation Limit Quality Assurance Chemist ( ' _‘

sulls reporied on an as received basis
- aslimalted value, less than quantitation imit
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 5 of 28
‘Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment .
Site Location: ~ East Station/D.C.
Project Number: 01110 - _ Date Sampled: 10/24/01
Matrix: Soil ‘ Date Recelved: 10/24/01
Sample 1D: TB-72 ; Result  Unit Method PQL Prepared Analyzed
Polynuclear Aromatic Hydrocarbons
. Agenaphthene < 1650 uglkg EPA 8270 1650 10/26/01 10/28/01
Acenaphthylene < 1680 ug/kg EPA 8270 1660 10/26/01 10/26/01
. Anthracene < 1850 ug/kg EPA B270 . 1650 -10/26/01 10/26/01
Benzo {a) anlhracena | 200 ugfkg ERA 8270 1650 10/26/01 10/26/01
Benzo () pyrene < 1850 uglkg EPA 8270 1650 10/26/01 10/26/04
Banza (b) fluoranihene < 1650 -uglkp EPA B270 1650 10/26/01 10/26/01
F 1 (g,h.i) perylene < 1850 ug/kg ' EPA 8270 1650 10/26/01 10/26/01
B...20 (k) fluoranthene < . 1650 ug/kg EPA 8270 1650 ©10/26/01 .104’26!01
Chrysenae e 210  ug/kg ' EPA 8270 1650 10/26/01 10/26/01
Dibenzo (a,h} anthracene < 1850 uglkg EPRA 8270 1650 10/26/01 10/26/01
Fluoranthena ' a 450 ughkg EPA 8270 . 1650 - 10/26/01 10/26/1
Fluorane < 1650 ugikg - EPA 8270 1650 10/26/01 10/26/01
Indena (1,2,3-cd) pyrena < 1650 ugkg EPA 8270 1650 10/26/01 10/26/01
2-Mathylnaphthalens < 1650 ug/kg EPA 8270 1650 | 10/26/01 10/28/01
Naphthalene < 1650 ugfkg EPA 8270 1880 10/26/01 10/26/01
Phananthrene 8 270 uglkg EPA 8270 16580 10/26/01 10/26/01
Pyrene a 430 uglkg EPA 8270 1650 10/26/01 10/28/01
Target Analyte LIst - Metals
Aluminum . 3600 mgkg EPA 200.8 25 10/25/01 11/01/01
Antimony ' < 25 mghkg EPA 200.8 2.5 10/25/01 11/01/o1
Arsenlo 2.9 mghkg EPA 200.8 . 0.5 10/25/01 11/01/01
Barium ) ) 28 magkyg EPA 200.8 2.5 10/25/01 11/01/01
Beryilium < ;25 mofkg EPA 200.8 : 25 10/25/01 11/01/01
Cadmium ) < 2.5 mokg EPA 2008" 2.5 10/25/01 11/01/01
Calcium 1200  mg/kg EPA 215.1 1.0 10/25/01 11/02/01
Chromium ' 9.2 mo/kg EPA 200.8 2.5 ©10/25/04 11/01/01
Cobalt ) 3.5 mglkg EPA 200.8 2.5 10/25/01 11/01/01
Copper 33 moikg EPA 200.8 2.5 10/25/01 110101
Iron . 9400  mgrkg EFA 2361 ] 2.0 10/25/01° 11/02/01%
Lead ' ‘ 79  mgkg EFA 200.8 2.5 10/25/01 11/01/01
Magneslum 810 mglkg EPA 2421 1.0 10/25/01 11/02/01
Manganese : 120 mghkg EPA 200.8 . 2.5 10/25/01 11/01/01
ury ’ < 0.1  mgikg - EPA200.8 0.1 , 10/25/01 11/01/01
Nickal ) 11 i mgfkg EPRA 200.8 : 2.5 10/25/01 11/01/01
Potassium 210 mgkg. . ERA 258.1- 1.0 10/25/01 11/02/01
Salanium . < 25 mglg EPA 200.8 2.5 10/25/01 11/01/01
11/01/01%

Silver ’ < 25 mghkg EPA 200.89 25 10/25/01
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PaL - Praclical Quantitation Limil
Residts reported on an as recelved basis
8 - estimaled valus, less lhan quantitation limit
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www.phaseonline.com -’p e
l N C = WMENTALS
CERTIFICATE OF ANALYSIS
No. 01102419  Page 6 of 28
Hydro-Terra Inc.
7 November 5, 2001
Project: NPS Risk Asséssment
Site Location:  East Station/D.C,
Project Number: 01110 Date Sampled: 10/24/01
Matrix: Soil Date Received: 10724101
Sample ID: TB-72 Result  Unit NMethod PQL Prepared Analyzed
Target Analyte List - Metals ) '
Sodlum 77 malkg EPA 273.1 1.0 10/25/01 11/02/01
. Thalilum : . < 20  mgikg EPA 200.8 2.0 10/25/01 11/01/01
* Vanadium 13 mglkg EPA 200.8 2.5 10/25/01 11/01/01
- Zing 64 malkg EPA 200.8 : 10/25/01 11/01/01
Notos: Reviewed By: () ﬂ({j,(,
——= Cluahty Asstrance Chemist -
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www.phaseonling.com

Project:

Site Location;

Project Number: 01110

Matrix: Soil
Sample ID: TB-73

Pdl{rnuclaar Aromatic Hydrocarbons

" Acenaphthene
Acenaphthylena
Anthracene,

Benzo {a) anlhracens
Banza (a) pyrene

Benzo (b) fluoranthena
5 (g,h,1) perylans
Be. .0 (k} fluoranthene
Chryseng

Dibenzo (a,h) anthracene
Flusranthane

Fluorene '

Indenao (1,2,3-cd) pyrene
2-Melhylnaphthalene

" Maphthalene
Phenanthrene
yrene
Target Analyte List - Metals
Aluminum

~ Antimony
Arsenic
Barlum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
fron
t.ead
Magnesium
Manganese
! ry
Nickel
Polassium
Selenium
Silver

PHASE
'SEPARATION
SCIENCE,
INC.

CERTIFICATE OF ANALYSIS
No. 01102419

Hydro-Terra Inc.
Nov_ember 21, 2001

NPS Risk Assessment
East Station / D.C.

Page 7 of 28

Date Sampled: 10/24/01

Date Received: 10/24/01
Result  Unit Method PQL Prepared Analyzed
< - 9900 uglkg EPA 8270 2900 10/26/01 11/10/01
< 9900 uglkg EPA 8270 9900 10/26/01 11/10/01
< 8900 uglkg EPA 8270 9900 10/28/01 11/10/01
e 7800 uglkg EPA 8270 5900 10/26/01 11110/01
e 8500 uglkg EPA 8270 9900 10/26/01 1110/04
e 5200 uglkg EPA 8270 9900 10/26/01 11/10/01
e 2300 uglky ‘EPA B270 9900 10/26/01 11/10/01
e . 8900 ug/kg EPA B2T70 9300 10/26/01 11/10/01
e 8800 uglkg EPA 8270 9900 10/26/01 1110/01
e 3900 ugkg EPA 8270 9900 10/26/01 11410701
14000  uglkg EPA 8270 9900 1026701 11/10/01
< 9300  ugfkg EPA 8270 9900 10/26/01 11H0/01
< 9900 ugfkg EPA B270 9900 10/26/01 11/10/01
45000  vaikg EPA 8270 9900 10/25/01 11/10/01
39000  ugkg EPA 8270 8900 10/26/01 11/10/01
12000  uglkg EPA 8270 8900 10/26/01 11/10/01
14000 ugikg EPA 8270 5900 10/26/01 11/10/01
7200  mglkg EPA 200.8 2.5 10/25/01 11/01/01
< 2.5  malky EPA 200.8 2.5 10/25/01 11/01/01
2.1 mglkg EPA 200.8 05 10/25/01 11701101
78 mglkg EPA 200.8 2.5 10/25/01 1/01/01
2.5 maikg EPA 200.8 2.5 10/25/01 11/01/01
< 2.5  mgikg EPA 200.8 2.5 10026001 11/01/01
240  malkg EPA 215.1 1.0 10/25/04 11/02/01
15 mgtkg EPA 200.8 2.5 10/25/01 11/04/01
52 makg EPA 2008 2.5 1025101 11/01/01
50  maikg EPA 200.8 2.5 10/26/04 11/01/01
11000  malkg EPA 236.1 2.0 10/25/01 11/02/01
200 mglkg EPA 200.8 2.5 10/25/01 11/01/01
1900 markg EPA 242.1 1.0 10/25/01 11/02/01
400 mgikg EPA 200.8 2.5 10/25/01 11/04/01
0.9 mgkg EPA 200.8 0.1 10/25/01 11/0%/01
15 markg EPA 200.8 2.5 10/26/01 11/01/01
850  mafkg EPA 258.1 1.0 10/25/01 11/02/01
< 2.5 . mglkg EPA 200.8 2.5 10/25/01 11/01/01
< 2.5  fgikg EPA 200.8 2.5 10/25/01 11/01/01

AR 05176
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 8 of 28
Hydro-Terra Inc.
November 21, 2001

Project: NPS Risk Assessment

Site Location:  East Station / D.C. _
Project Number: 01110 7 Date Sampled: 10/24/01
Matrix: Soil -~ ‘ Date Received: 1024101

Result ' Unit  Method " PQL  Prepared Analyzed

jample ID: TB-73

Target Analyta List - Metals

Sodium : , 230 mglkg EPA 273.1 .10 10/26/01 11/02/01
Thallium < 20 mghkg .  EPA200.8 C20 1025/01 1010
Vanadium | 14 mofkg - EPA200.8° 2.5 10/25/01 11/01/01
Zing : _ 200 mgtkg EPA2008 25 10/25/01 1101101
{oles: Reviewed By — NN &!/L
Quality Assurance Chemist (

'gL - Practical Quantitatlon Limi
tasults reparied on an as ragaived basla
1- estimalad value, lass than quantitation gmit

AR 05177




OFFICES:

6630 BALTIMORE NATIONAL PIKE

ROUTE 40 WEST

BALTIMORE, MARYLAND 21228
1-747-8770

- J-832-9047

410-788-8723 Fax

www.phaseonlina.com ,

Project: ' NPS Risk Assessment

Site Location;  East Station / D.C.

Project Number: 01110

Matrix: Soil
jample 1D: TB-74/
Polynuclear Aromatic Hydrocarbons
Acenaphihense
‘ Acaenaphlhylene
Anlhracense
Benzo (a} anthracens
Benzo {a) pyrena
Benzo (b) fluoranthene
B ‘o.h0) perylene
Benzo (k) flucranthene
" Chrysene
Dibenzo (8,h) anthracene
Fluoranthene
. Flucreng
" Indeno (1,2,3-cd) pyrene
2-Malhylnaphthalena
Naphthalene
Phenanthrene
Fyrene ]
Target Analyte LiIst - Melals
~ Alumninum
Antimony
Arsanle
Barlum
Beryllium
Cadmium
Calcium
‘Chromlum
Cobait
Copper
Iron
Lead
Magnasium
M-—~nanese
3 Iy
Nickel
Potassium
Selenlum
Silver

PHASE

T
SEPARATION 3
]
Ly
SCIENCE, §
INC | " o
A, k)
- MENTA
CERTIFICATE OF ANALYSIS
No. 01102419 Page 9 of 28
Hydro-Terra inc.
November 5, 2001
Date Sampled: 10/24/01
Date Recaived: 10/24/01
Result  Unit Method POL Prepared Analyzed
< 4950 wughkg —  EPA8270 4950 10/26/01 10/26/0H
< 4350 ughkg EPA 8270 4950 10/26/01 10/26/01
< 4050 uglkg * EPA 8270 4950 10/26/01 10/26/01
e 940 ughkg EPA 8270 4950 10/26/01 10/26/01
< 4950 ughkg EPA 8270 4950 10/26/01 10/26/01
a 1200 ughg EPA 8270 4950 10/25/01 10/26/01
<« 4950 ugkg EPA 8270 4950 10/26/01 10/26/01
a 1100 ugko EPA B270 4850 10/26/01 10/26/01
e 1400 ughkg EPA 8270 4950 10/26/01 10/26/01
< 4950 uglky EPA 8270 4950 10/26/01 10/26/01
e 1500 ughg EPA 8270 4950 10/26/01 10/26/01
< 4950 uglkg EPA B270 4950 10/26/01 10/26/01
< 4950 ugkg EPA 8270 4950 10/26/01 10/26/01
< 4950 ughkg EPA 8270 4850 10/26/01 10/26/01
< 4950 ugkg EPA 8270 4950 10/26/01 10/26/01
e 1200 ughkg EPA 8270 4950 10r28/01 10/26/01
o 2300 ughg " EPA 8270 4950 10/28/01 10/26/01
2800  mgrkg EPA 200.8 2.6 10/25/01 11/01/01
< 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01
12 mgfkg EPA 200.8 0.5 10/25/01 11/01/01
130 mgty EPA 2008 2.5 10/25/01 11/01/01
< 25 mghkg © EPA200.8 2.5 10/25/01 11/01/01
< 25 mgkg EPA 200.8 25 10/25/01 11/01/01
210  mglkg EPA 215.1 1.0 10/25/01 11/02/01
36  mghkg EPA 200.8 2.5 10/25/01 11/01/01
40 mgkg - EPA 200.8 25 10/26/01 11/01/01
58  mg'kg EPA 200.8 25 10/26/01 11/01/01"
30000 mglkg EPA 236.1 2.0 10/25/01 11/02/01
750  mokg EPA 200.8 2.5 10/25/01 11/¢1/01
350  mghkg EPA 242.1 1.0 10/25/01 11/02/01
180  imglkg EPA 200.8 2.5 10/25/01 11/01/01
0.4  mglkg "EPA 200.8 0.1 - 10/25/01 11/01/01
a1 mglhg EPA 200.8 25 10/25/01 11/01/01
550 mofkg EPA 258.1 10 10/25/01 1 1/02/01
< 25 mghkg EPA 200.8 2.5 10/25/01 11/01/01
< 25 mghkg EPA 200.8 2.5 10/25/01 11/01/01

AR 05178
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CERTIFICATE OF ANALYSIS
No. 01102419 - Page 10 of 28
Hydro-Terra inc. ' '
November 5, 2001
Project: NPS Risk Assessment
Site Location:  East Station/D.C.
Profect Number: 01110 : Date Sampled: 10124101

- Matrix: Saoil ' Date Received: 10/24/01 -

sample ID: TB-74 R d Result  Unit ‘Method =~ = PQL Prepared Analyzed
Target Analyte List - Matals . ‘

" Sodlum o 160 mgg EPA 273,1 1.0 102501 110201
Thalllum ' < 2.0 mglkg EPA 2008 . 20 10/25/01 11/81/01
Vanadium 21 mgfkg EPA 200.8 © 28 10/25/01 11/01/01
Zinc © 670 mglkg EPA 200.8 T 25 10/25/01 11/01/01

Nolas: ‘ ‘ ‘ Reviewed By: — M (/UL

= ‘ uality Assurance Chemist (

PQL - Practicat Quanlitafion Lirit
Rasulla reported on an as recalved basis
& - eslimaled vakie, |ess than quantitation Lmit

AR 05179
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~ALTIMORE, MARYLAND 21228 SEPARATION <
.0-747-8770 ‘ .
800-932-9047 S C l E N C E m
410-788-8723 Fax ) ‘Z/_ P |
www.phaseonline.com ‘ ?) A
| INC , eC
= MENTAV
CERTIFICATE OF ANALYSIS
No. 01102419 Page 11 of 28
Hydro-Tetra Inc.
November 5, 2001
Project: NPS Risk Assessment
Site Location:  East Station / D.C. '
Project Number: 01110 ' ‘Date Sampled: 10/24/01
Matrix: Soil Date Received: 10/24/01
sarmple ID:ETQ:TS_ : Result Unit Method PQL Prepared Analyzed
Polynuclear Aromatic Hydracarhons
Aceanaphthane < 1850 uglkg EPA 8270 . 1650 10/26/01 10/26/01
Acanaphthylene e 640 wglkg EPA 8270 1650 10/28/01 10/26/01
Anthracene < 1650 uglkg ‘EPA 8270 1650 10/26/01 10726/01
Benzo (a) anthracene & 980 ugikg EPA 8270 1650 10/26/01 10/26/01
Benzo (a} pyrene . 1800  ug/kg EPA B270 1650 10/28/01 10/26/01
Br - (b} fluoranthane e 1600 ug/ko EPA 8270 1650 10/26/01 10/28/01
B.  (g.h) perylens ' 1800  ughky EPA 8270 1650 10/26/01 10/28/01
Benzo (k) fluoranthens 1900  ug/kg EPA 8270 1650 10/26/01 10/26/01
Chrysena & 1400 ugkg EPA 8270 1850 10/26/01 10/26/01
Dibenzo (a,h) anthwacene < 1650 ug/kg EPA B270 1650 10/26/01 10/26/01
Fluoranthena o 1800  uglkg EPA 8270 1650 10/26/01 10/26/01
‘Fluorang « 1660 ugkg EFA B270 . 1650 10/26/01 10/28/01
Indeno (1,2,3-cd) pyrene - < 1650 ugrkg EPA 8270 1850 10/26/01 10/26/01
2-Methylinaphthalena < 1650 ughkg EPA 8270 1650 10/26/01 10/26/01
Naphthalene < 16850 uglg EPA 8270 1650 10/26/01 10/26/01
Phenanihrena 8 400 ughkg EPA 827C 1650 10/26/01 10/25/01
Pyrens 3000  uglkg EPA 8270 " 1650 10/26/01 10/26/01
Targel Analyte List - Metals ’ )
Aluminum ' : 2500  mglkg EFA 200.8 2.5 10/25/01 11/01/01
Anllmony < 2.5 mglkg EPA 200,68 2.5 10/25/01 11/01/01
Arsenls . 3.4 . mgkg EPA 200.B 0.5 10/25/01 11/01/01
Barium : 420  mg/kg EPA 200.8 .25 10/25/01 11/01/01
Barylilum ' < 25 mghkg EFA 260.8 2.5 10/25/01 11/01/01
Cadmium < 2.5  mglkg EPA 200.8 2.5 10/25/01 11/01/01
Calcium . 8 mgkg EPA 215.1 1.0 10/25/01  11/02/01
Chromium ' o 73 moky EPA 200.8 25 10/25/01 110101
Coball 23  mghg EPA 200.8 25 10/25/01 11/01/01"
Copper 190  mgkg EPA 200.8 25 10/25/01 11/01/01
tron 7100 mglkg EPA 236.1 2.0 10/25/01 11/02/01
Lead © 40 mofkg EPA 200.8 2.5 10/25/01 11/01/01
Magnasium 370 mglkg EPA 242.1 1.0 - 10/25/01 11/02/01
N nesa ‘ 44 mg/kg EPA 200.8 ) 2.5 10/25/01 11/01/01
Mé, Lury 0.2 mokg EPA 200.8 0.1 10/25/01 11j01/01
Nickel 8.8  myghy EPA 200.8 25  10f25/01 11/01/01
Patassium 130 mglkg EPA 258.1 1.0 - 10/25/01 11/02/01
Selenlum : < 25 mgkg EPA 200.8 25 10/25/01 11/01/01

Silver < 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01

AR 05180
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. ) . .lNCn IVMENTALCJ
CERTIFICATE OF ANALYSIS
No. 01102418  Page 12 of 28
Hydro-Terra Inc.
November §, 2001
" Project: NPS Risk Assessment
Site Location;  East Station/ D.C. '
_ Project Number: 01110 Date Sampled: 10/24/01
Matrix: Soll , Date Recelved: 10/24/01
jample [D: TB-75 Seles o7 Result Unit Methaod PQL Prepared ' Analyzed
Target Analyte List - Metals '
© Sadlum 82 mafkg EPA 273.1 1.0 10/25/01 . 11/02/01
~ Thallium o < 20 mgikg ' EPA 200.8 20 10/25/01 11/01/01
Vanadium : 8.6 fng/kg EPA 200.8 - 25 10/25/01 11/01/01 -
Zinc 89 mgfg EPA 200.8 2.5 10725001 +1401/01
) Reviewed By:
Notes: —_h ML AL :
P 7 , , uality Assurance Chemist

QL. - Practical Quantitation Lirnit
esulls reported on an as received basis

AR 05181
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 13 of 28
Hydro-Terra Inc.

November 21, 2001

Project: NPS Risk Assessment

Site Location;  East Station/ D.C.

Project Number: 01110 _ Date Sampled: 10/24/01

Matrix: Soil ; Date Received: 10/24/01

sample ID: TB-76 Y7 Result  Unit Method PQL Prepared Analyzed
Polynuclear Aromatic Hydrocarbons

Acanaphthene < 3300  uglkg EPA 8270 ‘ 3300 10/28/01 11110101
Acenaphthylene e 390 uglkg EPA 8270 3300 10/26/01 11/10/01
Anthracena < 3300 ugfkg EPA 8270 3300 10/26/01 11/10/01
Benza (a} anthracene e 100 ug/kg EPA 8270 3300 - 10/26/01 11/18/01
Benzo (a) pyrene e 530  ug/kg . EPA 8270 3300 10/26/01 11/10/01
Benzo {h) fludranthane e 590 uglkg EPA 8270 3300 10/26/01 11410101
Br rg,h)) perylene < 3300 ug/kg EPA 8270 3300 10/26/01 11110/01
Bei. . (k) flucranthena e 770 ug/kg EPA 8270 3300 10/26/01 11H10/01
Chrysene -] 1400 ug/kg EPA 8270 - 3300 10/26/01 11710/01
Dibenza (a,h} anthracene < 3300 uglkg EPA 8270 330Q 10/26/01 11H 0101
Fluoranthens e 1800  ugrkg EPA 8270 3300 10/26/01 11710/01
Fluorena < 3300 ug/kg EPA 8270 3300 10/26/01 11/10/01
Indeno {1,2,3-cd) pyrene < 3300 ° ug/lkg EPA B270 3300 10/26/01 11/10/01
2-Methyinaphthalene < 3300  ugfkg EPA B270 3300 fo0/26/01 . 1iH0/O1
Naphthalene < 3300 uglkg EPA 8270 3300 10/26/01 11/10/01
Phenanlhrene B 1700  ua/kg . EPA 8270 3300 10/26/01 11110/01
Pyrene e 2400  ugikg EPA 8270 3zo0 . 10/26/01 11410/01
Target Analyte List - Metals :

Aluminum o _ 4200 mafkg EPA 200.8 2.5 10/25/01 11/01/01
Antimony < 2.5 mglky EPA 200.8 25 10/25/01 11/01/01
Arsenic 17 mg/kg EPA 200.8 0.5 10/25/01 11/01/01
Barlum " 68 molkg EPA 200.8 2.5 10/25/01 11/01/01
Beryllium < 2.5 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Cadmium < 2,5  mglkg EPA 200.8 2.8 10/25/014 11/01/01
Calcium 69 mglkg EPA 2151 1.0 10/25/01 11/02/01
Chromlum : 33 mglkg EPA 200.8 2.5 10/25/01 11/01/01
Caobalt - 14 mgflg EPA 2008 2.5 10/25/01 11/01/01
Copper 270 mgfiy EPA 200.8 2.5 10/25/01 11/0101°
fron ' 65000 mg/kg EPA 2361 2.0 10/25/01 11/02/01
Lead 1300  morkg EPA 200.8 25 10/25/014 11/01/01
Magnesium ' 380 mglkg EPA 242.1 1.0 10/25/01 11/02/01
Mancanase 450  malkg EPA 200.8 2.5 10/25/01 11/01/01
N y 0.2  mgfkg EPA 200.8 ' 0. 10/25/01 11/01/01
Nickal ) 28  mglkg EPA 200.8 2.5 10/25/0% 11701/
Polassium : ) 220 mofkg - EPA 2581 1.0 10/25i01 11/02/01
Selenium < .25 mg/kg EPA 200.8 2.5 10/25/01 1101101

Silver . < 2.5 moglkg . EPAZ200.8 2.5 10/25/01 11/01/01

AR 05182
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' www,phaseonline.com -

Project.

Site Location:
Project Number: 01110
Matrix: Soil
ample ID: TB-76

Target Analyte List - Metals

Sodium
Thallium
Vanadium
Zinc

oles:

AL - Practical Quantitation Limit

sulls reporlad on an as recalved basls

~ gslimaled value, less than qhantitation imil

- PHASE
SEPARATI

SCIENC
INC.

ON
E,

CERTIFICATE OF ANALYSIS

No. 01102419
Hydro-Terra inc,
November 21, 2001

NPS Risk Asseésment
East Station / D.C.

Page 14 of 28

Date Sampled; 10/24/01
Date Received: 10/24/01
5 Result  Unit Method PaL Prepared Analyzed |
78 mgkg EPA 2731 1.0 10725701 11/02/01
< 2.0  fnglkg EPA 200.8 2.0 - 10/25/01 11/01/01
33 mghkg EPA 200.8 2.5 10125101 11701701
370 mg/kg EPA 200.8 2.5 10/25/01 11/04/01
Reviewed By: 6@1

"ua!ity Assurance Chemist

AR 05183
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 15 of 28
Hydro-Terra Inc.

November 5, 2001

Project:. NPS Risk Assessment
Site Location:  East Station/ D.C.
Project Number: 01110 ‘ ' : . Date Sampled: 10/24/01
Matrix: Soil : Date Heceived: 10/24/01
'Sample ID: TB-77. Result  Unit Method paL Prepared  Analyzed
Polynuclear Aromatlc Hydrocarbons ‘
Acenaphthena < 1650 ug/kg EPA B270 1650 10/26/01 10/26/01
Acenaphlhylene < 1650 uglkg EPA 8270 1650 10/26/01 10/26/01
Anthracens < 1650 ug/kg EPA B270 1650 10/26/01 10/26/01
Benzo (a} anthracens < 1650 ugkg EPA 8270 1650 10/26/01% 10/26/01
Benzo (a) pyrene < 16850 ugkg EPA 8270 1650 10/26/01 10/26/1
Banzo (b} luoranthene < 1650 ug/kg EPA 8270 16880 10/26/01 10/26/01
% (g.h,i) perylena < 1650 uglkg EPA 8270 1650 10/26/01 10/26/01
b...20 (k) fluoranthens < 1850 ugikg ~ EPABZT0 1850 10/26/01 10/26/01
Chrysane < 1650 ugkg EPA B270 1650 10/26/01 10/26/01
Dibenzo {a,h) anthracena < 1680 ug/kg EPA 8270 16850 10/26/01 10/26/01
Flucranthena < 1650 ug/kg . EPA 8270 1650 10/26/01 io/26/01
- Fluorena . < 1650 ug/kg EPA 8270 1650 ~ 10/26/01 10/26/01
Indeno {1,2,3-cd} pyrene < 1850 ug/kg EPAB270 . 1650 10/26/01 10/26/01
2-Malhylnaphthalena < 1650 ug/kg EPA 8270 1650 . 10/26/01 10/26/01
Naphihatene < 1680 ugikg EPA 8270 1650 10/26/01 10/26/01
Phenanihrene < 1650 ughkg ' EPA 8270 1650 10/26/01 10/26/01
Pyrene e 450  ugtkg : ERA B270 1650 10/26/01 10/26/01
Target Analyte List - Metals '
Aluminum _ ’ 3300  mglkg - EPA 200.8 25 - 10/25/01 11/01/01
Antimony < 2.5  mokg EPA 200.8 2,6 0/25/01 i1/01/01
Arsenic 16 mg/ky EPA 200.8 0.5 10/25/01 i1/01/01
Barium 61 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Beryllium < 25 mghkg EPA 200.8 25 10/25/01 11/01/01
Cadmilum . < 2.5  molky EPA 200.8 2.5 10/25/01 11/01/01
Calclum 12000 mg'kg EPA 215.1 1.0 10/25/01 11/02/01
Chromium 41 motkg EPA 200.8 2.5 10/25/01 11/01/01
Coball "45  mgfkg EPA 200.8 2.5 10/25/01 11/01/01
Copper ' 120 molkg EPA 200.8 - 25 10/25/01 11/01/01
Iron asooe malkg EPA 2361 20 10/25/01 11/02/01
Lead _ 50 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Magnesium ‘ 3400  ma/kg EPA 2421 1.0 T 1n/2s/01 11/02/01
Monganase 380 mofkg EPA 200.8 2.5 10/25/01 11/01/01
iury ’ 0.4  mgkg EPA 200.8 0.1 10/25/01 11/01/01
Nicke! 38  mglky EPA 200.8 2.5 10/25/01 11/01/01%
Potassium 580  mgkg . EPA 258.1 1.0 10/25/01 11/02/01
Selenium < 25 mgkyg - EPA2C0.8B 25 10/25/01 11401701
11/01/01

Silver . ' : < 25 mgkg EPA 200.8 25 10/25/01

AR 05184
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SEPARATION
SCIENCE,

Project: NI;S Rislk Assessment

< Site Location:  East Station /D.C..

: Project Number: 01110
Matrix: Soail

sample ID: TB-TT
Target Analyte List - Metals
y Sodlum
y Thallium
Vanadium
. Zinc

\otes:

#QL - Practical Quantitation Limit

esults reported on an as recelved basis

3 - esiimated value, less than quantiation limlt

PHASE

\C.A! ("(fé‘

{‘

c
I N C = W’WENTAL 3
CERTIFICATE OF ANALYSIS
No. 01102419 Page 16 of 28
Hydro-Terra inc.
November 5, 2001
Date Sampled: | 10/24/01
Date Received: 10/24/01
Result  Unit Method PQL Prepared Analyzed
1000 mg/ky EPA 273.1 1.0 102801 11/02/01
2.0 mglkg EPA 200.8 20 10725001 11/04/04
50  mglkg EPA 200.8 2 5 10/25/01 11/01/01
55  mgfkg EPA 200.8 10/25/01 11/a4i01
Reviewed By: ,
Luality Assurance Chemist , {

AR 05185
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ROUTE 40 WEST

BALTIMORE, MARYLAND 21228

10-747-8770
10-932-9047

410-788-8723 Fax

www.phaseonline.com

- PHASE

: Project: NPS Risk Assessment

" 8Site Location:  East Station / D.C.

Project Number: 01110
Matrix: Soll

Sample |D: TB-78

Target Analyte List - Metals
Sodium

~ Thalfium
Vanadium

. Zinc

No
PAL  .actical Quantitatlon Limit

Resulls reported on an as recelved basls

e - aslimated value, less than quanlitallon limit

CAL C
o %”zf

)

. -t '
SEPARATION ?
L
Wy
SCIENCE, y ¢
INC o, "
i MENTA
CERTIFICATE OF ANALYSIS
No. 01102419 Page 18 of 28
Hydro-Terra Inc.
November 5, 2001
Date Sampled: 10/24/01
Date Received: 10/24/01
Result  Unit Method PQL Prepared Analyzed
830 mg!-kg EPA 273.1 1.0 10/25/01 11/02/01
< 2.0 mglkg EPA 2008 2.0 10/25/01 14701701
14 mglkg £PA 200,8 2.5. 10/25/01. 11/01/01
130 mglkg EPA 200.8 2.5 10425101 11/01/01
Reviewed By:

~]Quaiity Assurante Chemist.

AR 05186
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CERTIFICATE OF ANALYSIS
No.01102419 = Page 19 of 28
, ' S Hydro-Terra Inc.
: November 5, 2001

Project: - NPS Risk Assessment
Site Location:  East Station / D.C. : }
Project Number: 01110 Date Sampled: 10/24/01 ' :
Matrix; Sail Date Received: 10/24/01
‘Sample ID: TB:79; Result = Unit Method PQL  Prepared Analyzed
Polynuclear Aromatlc Hydrocarbons ‘ ' .
Acenaphihene < 1650 uglkg EPA 8270 1650 10/26/01 10/26/01
'+ Acgnaphlhylene e 210 uglkg EPA 8270 1650 10/26/01 10/26/01
Anlhracana < 1650 ug/kg EPA 8270 - 1650 10/26/01 10/26/01
Benzo (a) anthracena. g 320  uglkg EPA 8270 1650 10/26/01 10/26/01
Benzo (a) pyrene e 330 ug/kg EPA 8270 1650 10/26/01 10/26/01
Benzo {b) luoranthena l a 330  ughkg EPA 8270 1650 10/26/01 10/26/01
Benzo {gh,l} perylene < 1660 ugfkg EPA 8270 1650 10/26/01 10/28/01 ]
Benzo (k} fluoranthene e 310 ugkg EPA 8270 16860 10/26/01 10/26/01
Chrysane -a 400  uglkg EPA 8270 - 1680 10/26/01 10/26/01 {
Dibenzo {a.h} anthracene < 1650 ugkg EPA 8270 . 1880 10/26/01 10/26/01 ;
Fluoranthene @ 440  ugkg EPA 8270 1650 10/26/01 10/26/01
Fluorene < 1650 uglkg EPA 8270 16850 10/26/C1 © 10/26/01
Indenao (1,2,3-cd) pyrene <« 1630 uglkg EPA B27Q 1650 10/26/01 10/26/01
2-Methylnaphthalene < 1650 uglkg EPA 8270 1650 10/26/01 $0/26/01
Maphthalene < 1850 uglkg EPA 8270 1660 10/26/01 10/26/01
Phananthrene a 240  ug/kg EPA 8270 1650 10/26/H 10/26/01
Pyrene e 680 ughkg EPA 8270 1650 10/26/01 10/26/01
‘Target Analyte List - Melals ) .
Aluminum 2800  mgikg EPA 260.8 2.5 10/26/01 11/01/01
Antimeny < 25 mg/kg EPA 200.8 2.5 10/25/01% ii/01/01
Arsanic 2.9 mghg EPA 200.8 0.5 10/25/01 11/01/01
Barium 42 mglkg EPA 200.8 2.5 10/25/01 11/01/01
Beryllium < 2.6 mglkg EPA 200.8 25 10/25/01 j1/01/01
Cadmium 25 mghky EPA 200.8 25 10/25/01 11/01/01
Calclum 6200  mgkg EPA 215.1 1.0 10/25/01 11/02/01
Chromium - . i2  mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Cobalt 25 mykg EPA 200.8 2.5 10/25/01 11/01/01
Coppert 19 mokg EPA 200.8 2.5 10/25/01 11/01/01
lron 7800  mglkg . EPA 236.1 2.0 10/25/01 11/02/01
Lead 43 mglkg EPA 200.8 2.5 1/2s/01 . 11/01/01
Magneslum 2900 my/kg EPA 24241 1.0 10/25/01 11/02/01
Manganessa 93  mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Mercury < 0.1 mgkg EPA 200.8 0.1 10/25/01 14/01/01
Nickel ‘ 8.8 . mg/kg EPA 200.8 2.5 10/25/01 11/01/01 é
Potasslum ’ 170 mgtkg EPA 2588.1 1.0 10/25/01 11/02/01 - :
Selenium o ‘ < 25 mgkg EPA 200.8 © 25 10/25/01 1101101
Silver < 2.5 mgfkg EPA 2008 . 2.5 “1o/25/01 11/01/01 '

AR 05187
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 20 of 28
Hydro-Terra Inc.

November 5, 2001

Project: “NPS Risk Assessment

lite Location;  East Station / D.C.

2roject Number: 01110 Date Sampled: 10/24/01 -

Matrix: Soil - : Date Received: 10/24/01

imple ID; TB-79 cwTILYT 0 Result Unit Method PQL  Prepared Analyzed
Target Anaiyte L_Ist - Metals : ’ ‘

Sodium ' 78 mgikg EPA 273.1 1.0 10/25/01 11/02/01
rhaliium : < 20 mglkg EPA 200.8 2.0 10/25/01 11/01/01
Vanadium 12 mglkg EPA 200.8 2, 5 10/25/01 11/01/01
ZIng , _ 24 mg/ky EPA 200.8 ' 10/25/01  11/01/01

o : _ Reviewed By: W .
L. . . : Quality Assurance Chemist

L«t, .ucal Quantitation Limit
sulls reported on an as raceived basis
. eslimaled valua, jess than gquantitation limit

AR 05188



OFFICES:
6630 BALTIMORE NATIONAL PIKE:

ROUTE 40 WEST
BALTIMORE, MARYLAND 21228
410-747-8770
800-932-9047

. 410-788-8723 Fax
www.phaseonline.com

Project: NPS Risk Assessment

Site Location:  East Station / D.C.

Project Number: 01110
- Matrix: Soil
sample {D: TB-80

Polynuclear Aromatic Hydvocarbons
. Acenaphthene
¢ Acenaphthylens

Anthracena

Benzo (a) anthracens

Benzo (a) pyrene

Benzo {b) flucranthene
- Benzo (g, h,j) perylene

Benzo (k) flucranthena

Chrysene

Dibenza (a,h) anlhracens

Fluaranihene
. Fluorene

indeno (1,2,3-cd) pyrene
 2-Mathyinaphthalens

Naphthalene

Phenanthrene

Pyrene '

Target Analyte List - Metals
© Aluminum

Antimony

Arsenic

Barium

Barylllum

Cadmium

Calcium

Chromlum

Cobalt

Copper

lron

Lead

Magnesium

Manganasa

Mercdry

Nicke!

Potassium

Selenium

Silver

PHASE

(CAL Chrig,

5,
SEPARAT 4
' " Ay
o
SCIENCE 2
: » %,
 INC K
.}
CERTIFICATE OF ANALYSIS
No. 01102419 Page 21 of 28
Hydro-Terra Inc.
November 5, 2001
Date Sampled: 10/24/01
Date Received: 10/24/01
Result  Unit Method PQL Prepared Analyzed
< 3300  uglkg EPA 8270 3300 10/29/01 10/29/01
e 770 uglkg EPA 8270 3300 10/29/01 10/20/01
< 3300 ug/kg EPA 8270 3300 10/29/01 10/28/01
e 020 ughkg EPA 8270 3300 0/29/01 10/29/01
e 1300 ug/kg EPA 8270 3300 10/29/01 10/29/01
g 1100 ugkg EPA 8270 3300 10/28/01 10/20/01
e 1300 ughg EPA 8270 3300 10/29/01 10/29/01
a8 1300 ugikg EPA 8270 3300 10/28/01 10/29/01
e 1100 ughkg EPA 8270 8300 1072801 10/29/01
< 3300 ughkg EPA 8270 3400 10/29/01 10/25/01
e 1700  ughg EPA 8270 3300 10/29/01 10/23/01
< 8300 ugkg EPA 8270 3300 10/20/01 10/28/01
< 3300 ughkg EFA 8270 3300 10/29/01 10/29/01
< 3300 ugkg EPA 8270 .33C0 10/29/01 10/28/01
< 9300 ughkg EPA 8270 3300 10/29/01 10/28/01
a 610 ug/kg EPA 8270 3300 10/29/01 10/29/01
3300  ughkg EPA 8270 3300 10429/01 10/29/01
2000 mevkg EPA 200.8 2.5 10/25/01 11/01/01,
< .25 mgkg EPA 200.8 25 10/25/01 11/01/01°
53 mokg EPA 200.8 0.5 10/25/01 11001
36  mgikg EPA 200.8 25 10/25/01 11/01/01
< 25 mgkg EPA 200.8 25 10/25/01 11/01/01
< 285 ‘moka EPA 200.8 25 10/25/01 11/01/01
16000  mglkg EPA 215.1 1.0 10/25/01 11/02/01
12 mg/kg EPA 200.8 25 10/25/01 11/01/01
a7 mgkg EPA 200.8 25 10/25/01 11/01/01,
34 mglkg EPA 200.8 25 10/25/01 1101/
11000 mghkg EPA 2361 2.0 10/25/01 11/02/01
100 mgflg EPA 200.8 2.5 10/25/01 11/01/01
9200  mgfky EPA 242.1 1.0 10/25/01 110201
120 mgkg EPA 200.8 2.5 10/25/01 11401/01
0.2  mgkg EPA 200.8 0.1 10/25/01 11/01/01
18" malkg EPA 200.8 . 2.5 10/25/01 11/04/01
210 mgkg EPA 258.1 1.0 10/25/01 11402001 .
< 25 moky EPA 200.8 2.5 10/25/01 11/01/01
< 25 mgkg EPA 200.8 2.5 10/25/01 RTALLE
AR 05189
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 22 of 28
Hydro-Terra Inc.

November 5, 2001

rroject: NPS Risk Assessment

Site Location;  East Station/ D.C.

3roject Number: 01110 Date Sampled: 10/24/01

Matrix: Soil Date Recelved: 10/24/01

mple ID: TB-80 ' .. ¢+ . . Result Unit ' Method PQL Prepared Analyzed
Target Analyte List - Metals ]
Sodlum 100 mgiky EPA 2731 : 1.0 10/25/01 11/02/04
“hallum < 2.0 mgikg EPA 200.8 2.0 10/25/01 11/01/01
Janadium ' 16 mglkg EPA 20q.B 2.5 10/25/01 11/01/01
Zinc : .85  mglkg EPA 200.8 25 10/25/01 11/01/01

vm

Qdality Assurance Chemist

Reviewed By;

Mes;
L’ ‘cal Quantitaticn Limit

sulls  orted on an as received basis

. eslimated value, less than quantitation Emit

AR 05190



OFFICES:

§630 BALTIMORE NATIONAL PIKE

ROUTE 40 WEST

" BALTIMORE, MARYLAND 21228

410-747-8770
800-932-8047
410-788-8723 Fax_

www.phaseoniine.com

Project: NPS Risk Assessment

Site Location:  East Station / D.C.
Project Number: 01110 :
Matrix: Soil-

.ample ID: TB:81

Polynuclear Aromatlc Hydrocarbons

Acenaphthene
~ Acenaphthylena
Anthracena ,
‘Banzo (a) anthracene
Benzo (a) pyrane
Benzo (b) fluoranihene
.Banzo (g,h,[} perylene
Benzo () fluorantheno
Chrysene
Dibaenza {a.h) anlhracene
- Fluoranthens
: Fluorense
Indena {1,2,3-¢d) pyrena
- 2-Malhyinaphthaiane
Naphthalene
FPhenanthrena
Pyrena
Target Analyte List - Metals
Aluminum :
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coppar
fron
Lead
Magnesium
Manganese
Mercury
Nlckel
Polassium
Selenium
Sllver

AR 05191

PHASE ‘
SEPARATION 3 2
~ o M
SCIENCE, ¢
INC o o
= - YMENTAL
CERTIFICATE OF ANALYSIS |
No. 01102419 Page 23 of 28
Hydro-Terra Inc.
November 5, 2001
Date Sampled: 10/24/G1
Date Received: 10/24/01
Result  Unit Method - -PQL Prepared Analyzed
< 1650 ughg EPA 8270 1650 10/29/01 10/29/01
< 1860 ughkg EPA 8270 1650 10/28/01 10/28/01
< 1650 ughg EPA 8270 1650 10/29/01 10/29/01
s 690 ughkg EPA 8270 1650 10/29/01 10/29/01
@ 650 ugkg EPA 8270 1650 10/28/01 10/29/01
g 610 ughkg EPA 8270 1650 10/28/01 10/28/01
s 980 ughkg EPA 8270 165C 10/29/01 10/29/01
@ 700 ughkg EFA 8270 1650 10/29/01 10/29/01
e B20 ughkg EPA 8270 1660 10/28/01 10/28/01
< 1650 - ughg EPA 8270 1650 10/29/01 10/20/01
e 1000 ughg ' EPA 8270 1660 10/20/01 10/25/01
e 530 ugkg * EPAB270 1650 10/29/01 10/29/01
< 1850 ugkg EFA 8270 1650 10/29/01 10/20/01
< 1850 ugkg EPA 8270 . 1650 10/29/01 10/29/01
< 1650 ughkg EPA 8270 1650 10/20/01 10/29/01
< 1850 ugikg EFA B270 1650 10/29/01 10/29/01
e 1800 ugig EPA B270 1850 10/29/01 10/28/01
200  mofkg EPA 200.8 2.5 10/25/01 11/01/01
< 25 mglkg EPA 200.8 2.5 10/25/01 11/01/01
12 mghkg EPA 200.8 0.5 10/25/01 J1/01/01
210  mgkg | EPA 200.8 2.5 10/25/01 11/01/01
< 3.5 mgky . EPA200.8 2.5 10/25/01 11/01/01
< 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01
36 mafkg EPA 215.1 1.0 10/25/01 11/02/01
17 mgtkg EPA 200.8 2.5 10/25/C1 11/01/01
4.8° mgikg EPA 200.8 - 2.5 10/25/01 11/01/01
80 mofkg EPA 200.8 2.5 . 10/28/01 11/01/01
18000 mglkg EFA 236.1 " 2.0 10/28/01 11/02/01
1600 myglkg EPA 200.8 2.5 10/25/01 11/01/01
1200  mghkg EPA 242.1 1.0 10/25/01 11/02/91
82 mghkg EPA 200.8 ' 2.5 10/25/01 11/01/01
0.3 mglkg EPA 200.8 0.1 10/25/01 11/01/01
24 mglkg EPA 200.8 2.5 10/25/01 11/01/01
120 mg/kg EPA 258.1 1.0 - -16/25/01 11/02/01
< 25 mgkg EPA 200.8 2.5 - 10/25/01 11/01/01
< 2.5 myghkg EPA 200.8 2.5 10/25/01 11/01/01




g&%%ﬁ?TbMﬁOHE NATIONAL PIKE PHASE
GALTIMORIE, MARYLAND 21220 SEPARATION

10-747-8770
413%5333; Fax SCE ENCE,
=~ www.phaseonline.com I NC
B |

CERTIFICATE OF ANALYSIS
No. 01102419 Page 24 of 28
Hydro-Terra Inc. '
November 5, 2001

Q,
& 2
VeE o N

"’MENTA‘» <

Project: NPS Risk Assessment
Site Location:  East Station/ D.C,
Project Number: 01110 Date Sampled: 10/24/01
Matrix: Scil Date Received: 10/24/01
sample |D: TB-81: "% Result  Unit Method PQL Prepared Analyzed
Target Analyte List - Metals )
" Sodium : 84  malkg EPA 273.1 1.0 10/25/01 11/02/01
Thallium N 2.8  mg/y EPA 200.8 2.0 10/25/01 11/01/01
Vanadium 34  mglkg EPA 200.8 2.5 10/25/01 11/01/01
1ZIng 79  mg/kg EPA 200.8 10/25/01 11/
ol : Reviewed By: W ﬂ,ﬂm
L ' jQuallty Assurance Chemist

QL uctical Quantilation Limit
tasults reparted on an as recelved basis
e - eslimaled value, 'ess than quantifalion fimit

AR 05192
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CERTIFICATE OF ANALYSIS
No. 01102419  Page 25 of 28
g Hydro-Terra Inc.
; November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station/ D.C.
Project Number: 01110 Date Sampled: - 10/24/01

~ Matrix: 5oil Date Received: 10/24/01

Sample 1D: Dup-1. Result  Unit Method paL Prepared Analyzed
Polynuclear Aromatie Hydrocarbons .
Acenaphthane e 5000 ugkg . EPA 8270 6600 10/29/01 10/29/01
Acenaphthylena e 1800 .ugikg EPA 8270 6600 10/29/01 10/29/01
Anthracens a 3800 ugfkg EPA 8270 8600 10/28/01 10/29/01
Benzo {a) anthracene e 4800 uglkg EPA B270 6600 10/29/01 10/29/01
Benzo (a) pyrens g 3700 uglkg EPA 8270 . B800 10/29/01 10/29/01
Benzo (b) flucranthens e 2600 ugkg ERA 8270 ‘ 6600 10/29/01 10/28/01

_ Benzo (g,h,i) perylene < 8600 ugfkg : EPA 8270 6600 10/29/01 10/29/01

" Benzo {k} lluoranthene e 3100  ugkg EPA 8270 6600 . 10/28/0% 10/29/01
Chrysene e 5000 uglkg EPA 8270 ' 6600 10/23/01 10/29/01
Dlbenzo (a,h) anlhracene < 6600 ugkg EPA 8270 6600 10/25/01 10/28/01
Fluoranthene 8700 uglkg ERA 8270 6600 10/28/01 10/29/01

- Flugrene e 4000 ug/kg EPA 8270 6600 10/29/01 10/29/01 -
Indeno {1,2,3-cd} pyrena < BB00 ug/kg EPA B270 6800 10/29/01 10/29/01
2-Methylnaphlhalens a 5200 uglkg EPA 8270 6600 10/29/01 10/29/01
Maphthalens < BBOO ugikg EFA B270 6800 . 10/29/01 10/29/01
Phenanthrena 7500  uglkg EPA 8270 6600 10/29/01 10/29/01
Pyrena 12000  ug/kg EPA B270 8600 10/29/01 10/29/01
Target Analyte List - Metals
Aluminum 4800 mglkg EPA 200.8 2.5 - 10/25/01 11/01/01
Antlmony . ) < 2.5 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Argenic 11 mgkg EPA 200.8 0.5 10/25/01 11/01/01
Barlum ’ 54  mylkg ERA 200.8 25 10/25/01 L o/e
Berylilum < 2.5 mg/kg EPA 200.8 2.6 16/25/01 11/01/014
Cadmium < 25  mglkg EPA 200.8 25 10/25/01 11/01/014
Calcium 140 mg/kg " EPA 21541 1.0 10/25/01 11/02/01
Chromlum : 18  mg/kg EPA 200.8 2.5 10/25/01 11/31/01
Cobalt 13 mgfikg EPA 200.8 2.5 10/25/01 11/01/01

" Copper 89  mgkg EPA 200.8 2.5 10/25/01 11/01/01
lron ' 18000 mo/kg EPA 236.1 2.0 10/25/01 11/02/0%
Lead : . 520  mgfkg EPA 200.8 2.5 10425/01 11/01/01
Magneslum 1200 mgfkg EPA 242.1 . 10 10/25/01 11/02/01
Manganesa 190 mgkg - EPA 200.8 25 . 10/26/01 11/01/01
Mercury . 0.2 mg/kg EPA 200.8 : o1 10/25/01 11/01/01
Nickel 18 mglikg EPA200.8 2.5 10/25/01 11/01/01
Potassium 580 maokg ‘ EPA 2581 1.0 10/25/01 11/02/01
Selenium ) < 2.6 mgkg EPA 200.8 25 - - 10/25/01 11/01/01
Silver ] - o< 25 molkg EPA 200.8 . 2.5 10/25/01 t1/01/01

AR 05193



OFFICES:

6630 BALTIMORE NATIONAL PIKE

ROUTE 40 WEST

BALTIMORE, MARY LAND 21228

110-747-8770
800-932-9047
410-788-8723 Fax
www.phasecnline.com

Project: NPS Risk Assessment

Site Location: East Station / D.C.

Project Number: 01110

‘Matrix: Soll
Sample {D: Dup-1

Target Analyte List - Matals

Sodlum

Thallium

Vanadium
Zine

TN : .
P - Practical Guantitation Limil

Results reporled on an as recelved basis

@ - astimated value, fess than guantitation lirmit

PHASE o

i ‘ \§ ﬁl‘
SEPARATION 3 )
® .
m Ly
SCIENCE, : 1y ¢
INC By
04, 5
n MENTAL
CERTIFICATE OF ANALYSIS
No. 01102419 Page 26 of 28
Hydro-Terra Inc.
November b, 2001
Date Sampled:; 10/24/01
Date Received: 10/24/01
Result  Unit’ Method PQL Prepared Analyzed
1400  markg EPA 273.1 1.0 10425101 11/02/01
2.0 mglkg EPA 200.8 20 ° 10/26/01 11/01/01
18 mglkg EPA 200.8 ‘2.5 10/25/01 11/01/01
140 mg/kg EPA 200.8 25 10/25/01 11/01/01

Reviewed By:
Quality Assurance Chemist

AR 05194



a0 BALTIMORE NATIONAL PIKE - PHASE
Eﬁﬁﬂﬁégg IREYLAND 21228 - S E : A = ATE @ N .
y

410-788-8723 Fax

. www.phaseonling.com : I N C
!
-

CERTIFICATE OF ANALYSIS
. No. 01102419 Page 27 of 28

Hydro-Terra Inc.
November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station/D.C. , .
Project Number: 01110 Date Sampled: 10/24/01
Matrix: Sail Date Received: 10/24/01
Sample 1D: Dup-2; Result  Unit Method PQL Prepared Analyzed
Polynuclear Aromatic Hydrocarbaons o T . :

: Acenaphthene < 1650 ugkg EPA 8270 1650 - 10/29/01 10/29/01
Acenaphthylene e 900 ugkg EPA 8270 1650 10/29/01 10/29/01
Anthracens e 230 ughkg EPA 8270 © 1850 10/29/01 10/29/01

+ Benzo (a) anthracana e 1300 ugikg EPA 8270 1650 10/29/01 10/29/01
Banzo (a) pyrena a 890  uo/kg EPA 8270 1650 10/29/01 10/29/01
Benzo {b) ftuoranthane 2000 ugfkg EPA 8270 1650 10/29/01 10/29/01

‘Banzo {g,h,i) perylane 2200 uglkg EPA 8270 1650 10/29/01 10/29/01
Benzo (k) fluoranthena 1900  uglkg EPA 8270 1650 - 10/29/01 10/29/01
Chrysene ’ 1700 ugfkg ~ EPAB270 1680 10/29/01 10/29/01 {
Dlbenzo {a,h) anthracens = < 1650 ug/ky EPA 8270 1850 10/29/04 16/29/01
Fluoranthena 2600  ugrkg EPA 8270 1660 10/29/01 10/29/01
Fluorene < 1650 ughg EPA 8270 1650 10/29/01 10/29/01
Indano {1,2,3-¢cd) pyrensg < 1850 ugkg EPA 8270 1650 10/29/01 . 1o/29/01
2-Methylnaphthalene < 1850 ugkg EPA B270 1650 10/29/01 10/29/01
Naphthalene < 1650 uglkg . ERA 8270 1650 10/29/01 10/29/01
Phananthrene [ 500 ug/kg EPA 8270 1850 10/28/01 10/29/01
Pyrens 5300 ug/kg EPA 8270 1850 10/29/01 10/29/01
Target Analyte List - Metals . .

Aluminum 1600  mgfkg EPA 200.8 2.5 10425/01 11/01/01
Antimony : . < 2.5 mglkg EPA 200.8 2.5 10/25/01 11/01/01
Arsenlc 54 mgikg EPA 200.8 0.5 10/25/01 11/01/01

Barium 280 mokg EPA 200.8 2.5 10/25/01 11/01/01
Berylllum < 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Cadmium < 25 mghg EPA 200.8 " 25 10/26/01 11/01/01
Calclum 8 maghkg EPA 215.1 1.0 ' 10/25/01 11/02/01
Chromium 6.8 mgkg EPA 200.8 25 10/25/01 11/01/01

Cobalt 2.2  mgky ERA 200.8 - 28 10/25/01 11/01/01

Copper 200 mghkyg EPA 200.8 2.5 10/25/01 11/01/01

on ' 7300 mgkg - EPA 236.1 20 10/26/01 /o201

Lead . 39  mg/kg " EPA200.8. 25 10/25/01 11/01/01
Magnesium 510 mgkyg EPA 242.1 1.0 10/25/01 11/02/01
Manganase 31 mgkg EPA 200.8 25 10/25/01 11/01/01
Mercury ' : < 04 mgkg EPA 200.8 0.1 10/25/01 13/01/01°

Nicksl : 10 mykg EPA 200.8 25 10/25/01  11/01/01 {
Polassium 160  mgky EPA 258.1 1.0 10/25/01 11/02/01 )

Salenjum : c <« 25 mghkg EPA 200.8 25 " 0/25/01 11/01/01
Silver _ <« 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01

AR 05195




OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST

" BALTIMORE, MARYLAND 21228
"10-747-8770
,00-932-2047
410-788-8723 Fax
www.phaseonline.com

Project: NPS Risk Assessment
Site Location:  East Station/D.C.

Project Number: 01110
Matrix;: : Soil

Sample ID: Dup-2

Targel Anaiyte List - Motals
Sodium

Thallium

Vanadium

Zinc

Ne' c
Pa. .acllcal Quanlitation Limlt

Rasulta reporled on an as received basls

a - gstlmated value, less than quantitation limit

PHASE

Al ¢
{‘\c ”617’

SEPARATION 7
SCIENCE, : 1) ¢

%)

INC. b

C_ERTIFICATE OF ANALYSIS
No. 01102419 Page 28 of 28
Hydro-Terra Inc.

November 5, 2001

Date Sampled: 10/24/01

Date Recelved: 10/24/01
Result  Unit Method PQL Prepared Analyzed
110 muotkg EPA 273.1 1.0 10/25/01 11/02/01
2.0 malkg EPA 200.8 2.0 10/25/01 11/01/01
B.7  mghg EPA 200.8 2.5 10/25/01 11/01/01
80 motkg ~ EPA 2008 2.5 10/25/01 1401701

yim

Qﬁeﬁi@ Assurance Chemist

Reviewed By:

AR 0519



OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MARYLAND 21228
410-747-8770

)0-932-8047
410-788-8723 Fax
www.phaseonline.com

SEPARATION

PHASE

SCIENCE,
INC.

Project: NPS Risk Assessment

Site Location: East Station/D.C.
Project Number; 01110
Matrix: Soll

Date Sampled: 10/24/01
Pate Reqeived: 10/24/01

CERTIFICATE OF ANALYSIS
No. 01102419

Page 1 of 2

Hydro-Terra Inc.
December 4, 2001

- CAL Cyy
o %,

5

61/05 ® B

%

o RO\
MArENTAV®

Date Analyzed

Sample ID: TB-70°
Percent Solids
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Sample ID; TB-72
Percent Solids

Sample [D: TB-73
Percent Salids

Sample ID: TB-74°
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Sample I1D; TB-77
Percent Sollds
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Notes:
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Result Unit _Method

Gravimetry 10/25/0
Gravimetry 10/29/0
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Gravimetry 10/2940
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92 %: Gravimetry 10/29/0
Y Gravimetry 10/29/0
84 % Gravimetry 10/29/0
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% Gravimetry 10/29/0
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Boring Logs of Subsurface-Soil
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TEST BORING L.OG

Boring Number: TB-70

Date: 24 Oct. 2001

Inspectors: S. Myers / G. Parks

Location: immediately soutwest of entrance gate to DPW compound
Driller: Tidewater Engineering

Type of rig: -Geoprobe on pickup truck

Descripti.on of Recovered Sample
0"-7" Dark brown to medium gray, medium Sand, little/some gravel
7"-11"  Orange/brown, silty Clay
11"~ 20" Dark gray to brown, silty Sand with grével
20"- 22" Red, _silty Clay
22"-25" Sand & Gravel
25"- 41" Dark gray, Cinders & medium Sand & ‘Gravel

41" - 42" Brown, Sand, medium moist

Notes:

Pushed sampie tube to 42" and obtained 42" of recovery.
No tar odors, PID scan = 0.0 ppm on zli.
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TEST BORING LOG

e,

Boring Number; TB-71

Date: 24 Oct. 2001

Inspectors: S. Myers / G. Parks '
Location: Near northwest corner of DPW office bundmg
Driller: Tidewater Engineering

Type of rig: Geoprobe on pickup truck

Desrciption of Recovered Sam'ple

0"-8" Dark brown, poorly sorted Sand, trace gravel
g' ] 13"  Tan, medium Sand, some coarsé sand & gravel
13"-37" Reddish brown, silty Sand

37".42" Reddish brown, sandy Clay

Notes:

Pushed sample tube to 42", obtained 42" of sample recovery.

Possible trace odor.
PID scan = 0.0 ppm for whole sample

AR 05202




TEST BORING LOG

Boring Number: TB-72

Date: 24 Oct. 2001

Inspectors: S. Myers / G. Parks |

Location: 60 feet north-northwest of Corps of Engineers office
Drifler: Tidewater Engineering

Type of rig: Geoprobe on pickup truck

Description of Recovered Sample
0" -2" Dark brown, top Soil
2" - l1 5" Orange-brown, medium Sandrwith silt & gravel
16" - 20" Dark gray, Sand with grave! & siit
20" - 29" Medium brown, fine/medium Sand, little grave!, trace silt,

29" - 42"  Brown, sandy Clay with gravel, chunks of black wood

Notes:

Pushed sample tube to 42", obtained 42" of recovery.
No tar odor.
PID scan = 0.0 ppm for whole sample.
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TEST BORING LOG

Boring Number: TB-73

Date: 24 Oct. 2001

Inspectors: 8. Myers / G. Parks . |

Location; 60 feet northeast of DPW compound, near Water Street
Date; 24 Oct. 2001

Type of rig: Geoprobe on pickup truck

‘ Descfriptiolii of Recovered Sample
0" - 5" Brown, fine Sand & Gravel (crushed stone)
5" -7" Pink/tan, fine Sand, some gravel
7" - 16" Biack/medium brown, fine Sand & Gravel, some silt
16" - 27" Black, sand-sized Cinders, moist
27" - 45" Red/tan mottled, Cléy, mofst

45" - 48" Olive/brown, silty Sand, little gravel
Odor towards bottom - coke?

Notes: -

Pushed sample tube to 42", obtained 48"of recavery
Maximum PID reading = 1.1 ppm at 22",
PID reading at 36" = 0.0 ppm.
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TEST BORING LOG

Boring Number: TB-74 .

Date: 24 Oct. 2001

Inspectors: S. Myers / G. Parks

Location: In woods 150 feet northwest of ST services pier
Driller: Tidewater Engineering

Type of rig: Geoprobe on pickup truck

Description of Reco‘vered Sample
0"-1.5" Plant debris & glass
1.6"-6" Dark brown, sandy Silt, some slég, little gravel
6" -13" Dark/medium brown, Cinders & Sand
13" - 22" Light brown,.silty fine Sand

22" - 28" Light brown/gray, Cinders, loose, dry

Notes;

Pushed sample tube to 42" on fifth drilling attempt, obtained 28" of

recovery.
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TEST BORING LOG

Boring Number: TB-75

Date: .24 Oct. 2001

Inspectors: S. Myers / G. Parks

Location: 110 feet north of Washington Gas pier
Driller: Tidewater Engineering

Type of rig: Geoprobe on pickup truck

Description of Recoverad Sample

0" -2" Rock fragments

2". 4" Sand & Gravel _

4" .7 Bl'a‘ck/dark brown, silfy Sand and large Coke (Processed Coal)
7"-12"  Light brown, fine sandy Clay

12" - 3.8" Black, fine Cinders, some coke

Notes:

Pushed sample tube to 42", obtained 38" of recovery.
No PID reading above 0.0 ppm

No coal tar odors.
Took duplicate sample here - called it "Dup-2".
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TEST BORING LOG

" Boring Number: TB-76

Date. 24 Oct. 2001

Inspectors: S. Myers/ G. Parks

Location: Along seawall, below western edge of 11th Street bndge
Driller: Tidewater Englneerlng

Type of rig: Geoprobe on pickup truck

Description of Recovered Sample

0"-3" Brown, Silt with grass roots
3"-6" Light brown, Silt, trace gravel

6" - 22" Dark/medium brown, mixed Sand & Gravel, little silt
Fresh tree root at 18" '

22" -29" Dark brown/black, Cinders

29" -36" Red, Clay, wet (fill material)

Notes:

Pushed sample tube to 42" on two attempts, obtained 36" recovery max.

No coal tar odor.
Maximum PID reading = 1.9 ppm at 26",
No ground water in hole at time 1148,
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TEST BORING LOG

Boring Number: TB-77

Completion Date: 24 Qct. 2001

Inspectors: S. Myers/ G. Parks

Location: Along seawall, south/southeast of DPW office
Type of sampling rig: Geoprobe on pickup truck
Geoprobe Operator: Tidewater Engineering

Description of Recovered Sample
o"-2" Brown., Silt (t0psoil),' withr grass roots and fine sand
2" -12" Light/Dark brown, Sand & Gravel |
12" - 14" Dark brown, sandy Silt
14" - 23" Light brown, silty f_ine Sand', micaceous, trace gravel -
23"-36" Dark gray, Sand & Gravel, some sil & wood chunks

36" - 38" Silty Sand, micaceous, (Weathered Schist, non-native material)

Notes: . ‘
Pushed sample tube to 42", obtained 38" of recovery

No water in hole at time 1116, immediately after sampling.
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TEST BORING LOG

Boring Number; TB-78

Completion Date: 24 Oct. 2001

Inspectors: S. Myers/ G. Parks

Location: Along seawall southwest of Corps of Engineers docks
Type of sampling rig: Geoprobe on pickup truck '
Geoprobe Operator: Tidewater Engineering

Description of Recovered Sample

0"-3" Brown, sandy Silt (topsoil), plant roots present

3"-12" Dark gray to black, Cinders, some wood & plant roots
little 1/2" gravel, wet at 12"

12" - 18" Black, silty Cinders, wet

18" - 20" Concrete chunk, black woody Silt, oily odor.
Bottom 6" of sample is oily.

Notes:
Pushed sample tube to 42", obtained 27" of sample recovery.

PID reading maximum = 4,6 ppm in oily zone of sample.
Took duplicate sampie - called it "Dup-1".
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TEST BORING LOG

Boring Number: TB-72

Completion Date: 24 Oct. 2001

Inspectors: S. Myers / G. Parks

Location; Near seawall about 10 feet south of Wash. Gas pump house.
Type of sampling rig: Geoprobe on pickup truck

Geoprobe Operator: Tidewater Engineering

Description of Recovered Sample
0"-2" Brown, silty Sand, little gravel & roots
2"-8" Brown, medium Sand & Gravel, some silt
6" - 12" Light brown/tan, poorly sorted Sand & Gravel
12" - 14" Tan, fine San_d,-crushed quartzite
14"-18" Red, fine Sand & Gravel, little silt
18" - 22" Brown, sandy Silt, little clay & gravel

© 20"-23" Red, Brick (Crushed)

Notes:
Pushed sample tube to 48" on four attempts - obtained maximum of

23" recovery on fourth attempt - sampled it.

No PID readings above 0.0 ppm in sample.
Water at 1.84 feet below ground immediately after sampling.
No oil on water, but petroleum odor from hole.
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TEST BORING LOG

Boring Number: TB-80
Completion Date: 24 Oct. 2001
Inspectors: S. Myers/ G. Parks

Location: Near seawall 35 feet northeast of Wash. Gas pler in river’

Type of sampling rig: Geoprobe on pickup truck
Geoprobe Operator: Tidewater Engineering

Description of Recovered Sample

0"-2" Loose dry vegetatioﬁ, Light brown,'Sand, Gravel, '& Silt
2"-6" Brownflight gray, fine Sand & Gravel

6" - 12" Gray, crushed Stone and brown silty Sand

.12" -15" Red, Clay and Gravel mix

15" - 25"  Brown/black, mix of Cinders, Gravel, and Slag

Notes:
Pushed sample tube to 42" on two atternpts, and obtained 25" of

sample recovery on both attempts.
The tip of the sample spoon was wet at 42",
No PID readings were above 0.0 ppm.
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' TEST BORING LOG

Boring Number: TB-81

Completion Date: 24 Oct. 2001

Inspectors: 8. Myers/ G. Parks _

Location: Near seawall, 15 feet southwest of ST Service pier _

Type of sampling rig: Geoprobe on pickup truck :

Geoprobe Operator: Tidewater Engineering | . ' ' ’

Description of Recovered Sample

0"-1" Surface debris

1"7 6" Brown, sandy Silt, some wood, little gravel

6"- 11" Grushed rock(?), little Sand | ~ N
11" - 28" Black/dark brown, Sand & Cinders,some gravel

Saturated below 18" Strong oily odar. Very coarse cinders
in lower portlon

Notes:
Pushed sample tube to 42", obtained 28" of sample recovery.-
Water at 2.8 feet below ground immediately after sampilng

Maximum PID reading = 91.6 ppm in oily zone.
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TEST BORING LOG
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APPENDIX D
Selection of Chemicals of Potential Concern
Source: Appendix D, Volume 2, “Additional Remedial

Investigation and Feasibility Study (Phase 1V)” for
East Station, Dated August 31, 1998
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: APPENDIX D .
HUMAN HEALTH RISK ASSESSMENT

PART | SELECTION OF CHEMICALS OF POTENTIAL CONCERN

D.1 Introduction

: The purpose of this Appendix is to provide the numerical basis for the selection
of contaminants of potential concern and to show in quantitative detail how the
hazards and risks posed by these compounds were estimated. Tables referenced in
the text are found at the back of Part |, starting on Page D-6. All data tables and
caluculations, HIF tables, and figures for Part Il are located at the back of that section

after the scenario calculations.

D.2 Selection of Chemicals of Potential Concern

As discussed in Section 8.2.1 of the main text, not all the chemicals analyzed
for ware considered of potential concern. A process was chosen to eliminate those
of least significance. Undetected chemicals were eliminated from all media. The
maximum concentrations of organic noncarcinogens were divided by the oral
- Reference Doses to provide concentration-toxicity scores; separately, the maximum
concentrations of organic carcinogens were multiplied by their oral Cancer Potency
Slopes to provide similar scores. Those compounds contributing less than 2% of a
score were eliminated from further consideration. The maximum concentrations of
noncarcinogenic inorganic contaminants were compared to the adjusted values of the
USEPA’s oral Risk-Based [screening]l Concentrations (RBCs); contaminants lower than
these concentrations were eliminated. All of the carcinogenic inorganic contaminants
were included in the risk calculations. The remaining contaminants were evaluated
under scenarios in which exposure to the particular contaminants was likely to occur.

D.2.1 Selection of Inorganics of Potential Concern

_ The source of information on Anacostia River fish contamination was the report
by Versar, Inc. {Pinkney et al.,1993) concerning consequences of the oil spill of
January 1992, The only inorganic elements analyzed were cadmium, mercury and

lead.
elements with FDA action levels. There was no significant difference between the

concentration of mercury in fish collected in the spill area and those from combined
D-1 _ Hydro-Terra
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reference areas, Therefore, it was decided to do no further human-health evaluation
for inorganic elements in fish.

Solutes in Anacostia River water exceeding the USEPA Maximum Concentration
Limits (MCLs), the Drinking Water Equivalent Level (DWEL) derived from RfD for
manganese, the lifetime Health Advisory (zinc), or action level at the tap (lead} would
have been evaluated for human health effects. However, no such inorganic solutes
were found in exceedance of these levels.

For screening purposes, if the highest concentration of an inorganic
contaminant was less than 1/10 the ingestion RBC for that contaminant (Smith,
1996), the contaminant was eliminated from further consideration for the data group
of interest (see Tables D-1 and D-2). The elements calcium, magnesium, potassium
and sodium have no associated RfDs, CPSs or RBCs -- doubtless because they are
not considered toxic; they were dropped from further consideration. Lead also has
no assoclated RfD, CPS or RBC, and is not subjected to the screening process --
because no agreement has been reached as to what the values should be; instead,
as explained in the text of Chapter 8, an action level of 400 mg/kg has heen adopted

for sail,

The carcinogenic effects of arsenic, beryllium, cadmium and chromium are
evaluated for all data groups in which they occur. Table D-9 provides information on
RfD and CPS values of inorganics.

D.2.2 Selection of Organic Chemicals of Potential Concern

Only semi-volatiles, in particular polynuclear aromatic hydrocarbons {(PAHs),
were reported in fish samples analyzed by Versar, Inc. {Pinkney et al.,1993) in
connection with the oil spill of January 1992. The seven identified carcinogenic PAHs
were ali selected for risk evaluation. The totality of PAHs (including the carcinogens), -
as reported by Versar, were evaluated with respect to the toxic hazard.

Since no organics (semivolatile or volatile} were detected in the Anacostia River
water, no human-health evaluation is required for this river water.

The only soil-gas volatile organic constituents of concern were benzene,
toluene, ethylbenzene, and xylenes (BTEX]}. '

In the soil {surface and subsurface) and river sediment, the concentration-
toxicity screen was used to define the noncarcinogenic organic chemicals (Tables D-3
through D-b) and the carcinogenic organic chemicals (Tables D-6, through D-8}).
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D.2.3 Concentration Toxicity Screan

After dropping undetected chemicals or those otherwise barred from
consideration, the concentration-toxicity screen (USEPA 1989, 5-23 to 5-24)
determines which of the chemicals remaining have the potential to contribute
significantly to site risks. Those that contribute significantly are identified as
chemicals of potential concern.

The following algorithm is used to calculate the concentration-toxicity score for
a given compound in a given medium, with separate summaries for noncarcinogens

and for carcinogens (organics only}:

R = ¢ xT,and

R = ZR; (total risk factor for the médium), where

R; = risk factor for contaminant "i" in the ﬁwedium,

C, = maximum concentration of contaminant "i* found in the medium, and
T, = toxicity value for contaminant “i" (-1 foral reference dose) for a

" noncarcinogen and slope factor for a carcinogen.

In this document, R, is equal to the Cancer Potency Slope (CPS) for each
chemical treated as a carcinogen, and the inverse chronic Reference Dose (1/RfD) for
each chemical that is treated as a noncarcinogen. For several of the chemicals, there
~ is a difference betwesn oral and inhalation CPS or RfD; in other cases only an oral or

an inhalation value has been presented by the USEPA (Smith, R.L., 1996, EPA Region
Mﬁ&ﬁﬁﬁﬁdﬁgﬂgﬁ[ﬂ[ﬂlﬁn_lﬂh!ﬂ United States Environmental Protection Agency,
Philadelphia, PA). Where possible, oral CPS (CPS,) or RfD (RfD,) values were used
for fish, sediment, surface soil, and subsurface soil samples. It would have been
preferable to use inhalation values {with subscript "i"} of surface soil samples for the
screening exerclse, but such values were only available for three of the chemicals in
this medium (as noncarcinogens). In the evaluation of carcinogens, inhalation CPS
values were found for nine out of the ten contaminants evaluated. Oral values were
used to fill in for missing inhalation values, and vice versa, except that cadmium was
considered carcinogenic only by inhalation. In some instances there was no RfD
* value for a particular compound, and a surrogate value from a closely related chemical
was assumed. The surrogates and their values are listed below.

1. Use the RfD,, 0.04 mg/(kgday), of naphthalene for 2-
methylnaphthalene.
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2. Use the RfD,, 0.06 mg/ikg-day), of acenaphthene for acenaphthylene.
3. Use the RfD,, 0.3 mg/tkg-day), of anthracene for phenanthrene.

4, Use the RfD,, 0.03 mg/{kg-day}, of pyrene for all other PAHs for which
there is no other RfD,.

5. Use the RfD, [0.080 mg/(kgday}] or the RfD, [0.023 mg/(kg-day)] of
methyl isobutyl ketone for 2-pentanone and 2-hexanone.

B. Use the RfD,, 0.005 mg/(kg day}, of 2-chiorophenol for 4-chloro-3-
methylphenol

Those chemicals contributing less than 2 percent to one of the total risk factors
{carcinogenic or noncarcmogemc) have been eliminated as chemicals of potentlal'

concern.
D.2.4 Chemicals of Potential Concern in Fish
As indicated earlier, only semivolatile organics are included in the human health

evaluation. With no additional screening, all seven carcinogenic chemicals listed
below were identified as chemicals of potential concern, as shown in Table D-2, Data

Group 12.

Also, the PAHs were lumped together {(Pinkney et al., 1993) for treatment as
a single noncarcinogenic toxic entity.

D.2.5 Chemicals of Potential Concern in River Sediment

The results of the screening process for identifying chemicals of potential
concern in river sediment are shown in Tables D-1 (Data Group 7), D-2 (Data Group
7}, D-3 and D-6.

D.2.6 Chemicals of Potential Concern in Surface Soil

The results of the screening process for identifying chemicals of potential
concern in surface soil are shown in Tables D-1 {Data Groups 3, 4, and 5), D-2 (Data
Groups 3, 4, and 5), D-4, and D-7.
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D.2.7 Chemicals of Potential Concern in Subsurface Soil {0 to 6 feet)

The results of the screening process for identifying chemicals of potential
concern in subsurface soil borings are shown in Tables D-1 (Data Group 11), D-2

(Data Group 11), D-5 and D-8.

-

D.2.8 Chemicals of Potential Concern in Soil Gas

The volatile organic compounds listed below and in Table D-2 (Data Groups 8-
10) were the only volatile chemicals detected and are all of potential concern.

1. Benzene"

2. Toluene

3. Ethylbenzene
4., Xylenes

Note: * Carcinogen

' D.3 REFERENCES

1. Plnkney, AE WH Burton LC Scott and J.B. Frlthsen January 1993 Aﬂ

ADﬁQQ&ILa_BJMﬂ Versar Inc ESM Operatlons Columbla MD.

i U.S. EPA, December, 1989, Bts_ls.Aﬁa&aﬁmﬂnLGmdﬁnsﬁ_tQLaumcﬁm_Mmﬁ
L_Human Health Evaluation Manual (Part A}, Office of Emergency and Remedial

Response, Washington, DC.

3. Smith, R.L., 1996, EEA_E{eg[QLLlu_BLst_BaSBd_QQDmmnaIm_Ia_QLe Umted

States Environmental Protection Agency, Phllade!phla PA.
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TAEBLE -1
Screening of Soils for Noncarcinogenic Inorganics

Maximum Concentrations-ef Noncarcinogenic Inorganic Analytes in Each Data Group Screening
Value
Analytes Group 1 Group 2 Group 3 Group § Group 11 0.1 x RBC?
(mg/kg) (mafkg) {mg/kg) {ma/kg}
Aluminum { 200 #4340 7,800
Antimony 3A
Arsenic* 0.043
Barium 550
Beryilium* 0.815
Cadmium** 39
Chromium™ 32
Cobalt 470
Copper 310
Iron 2,300
Lead 400
Manganese ~ 180
Mercury 23
Nickel 160
Seienium 39
Silver 39
Thallium 0.63
Vanadium 55 -
Zinc . 2,300
Total Cyanides 2.6 29 g 160

Group 1: Surface Soil Samples SR-16 thru SR-22, SR-24 & SR-25 (SW Cinr of Site)

Group 2: Soail Boring Samples SB-2 thru SB-10 (0-2) and Surface Soil Samples SR-1 thru SR-20'& SR-23 (Bulldozer Scenarios)
Group 3: Surface Soil Sample SR-25

Group 4: Surface Soil Samples SR-1 thru SR-20, & SR-23 (SR North of Water St)

Group 5: Surface Soil Samples SR-21, SR-22, SR-24, SR-25, & SR-26 (SR South of Water St)
Group 7: Sediment Samples 96SD02 - 96SDA5 & 96SDO7

Group 11: Soil Boring Samples SB-1 through SB-13 (all three intervals)

* Ingestion Carcinogen, will be used in all risk calculations.
** Inhalation Carcinogen, will be used in risk calculations for particulate inhalation scenarios.

~* EPA Region Ill Screening Level (Revised Interfim Soil Lead Guidance Memorandum, OSWER D|rect|ve #9355.4-12 1994)

? RBC: Region lil Risk Basad Concentrations (RBC) for resdiential soil ingestion (January 1997)

Shaded analytes indicate-an exceedance of the screening value and require risk evaluation.




TABLE D-2
Chemicals of Potential Concern for Each Data Group

Chemicals of

- Potential Concern

Data Groups®

N

6

7

—
it

10

12

Inorganics

Aluminum

Antimony

Arsenic

Berylliium

Cadmium

Chromium

Copper

Iron

Lead**

Manganese

b I U I - ) I

Xy =X

X[OIxP [ =) X

K =i X

PRI 3 e o

Mercury

Nicksl

Thallium

Vanadium

Pat I S od i R s S B 3 b R

Total Cyanides

RKiF == i ) i<

RIR|=

Organics

Total PAHs***

4

>

>

Acenaphthene

>

Benzene

Ethyvibenzene

HiX

R

>

Benzolalanthracene

Benzofa]pyrene

Benzofb]fluoranthene

Benzofg,h,ilperylene

Benzofk]fluoranthene

Bis(2-ethylhexyl) Phthalate

Chrysene

b S I b IS4 4 B

Dibenzo[a hlanthracene

Dibenzofuran

Fluoranthene

Fluorene

Indeno[1,2.3-cd]pyrene

2-Methynaphthalene

Naphthalene

Pyrene

s B AN - A B b4 B 2 b d T e

P DS b d I e b i e b S I 2 DY DO I

ot P A B S B PP 4 B2 D4 o] P P

EaS b I - I I g b4 g A ¥

Il I Il [l else] <l i<

PRSI S | 53] ue e 3 3¢

o Pad I P B0 Pod e o I D21 3 9 5

Toluene

X

X|x

XX

Aylenes

X

* Data Groups: -

PNImAELNa

10. All Soil Gas Samples (SG-1 through SG-45)
11. All Scil Borings (SB-1 through SB-13; all three intervals)

12. Fish Samples Collected by Versar (1993)
** RiskfHazard was not evaluated for Lead because ne RfD or CPS values are avaifable.

** Total PAH's are the sum of the chemicals listed in Section 8.1.1.2.

FTOS0/Chaptor SAHHRATABLWET — 1423/90

Surface Soil Samples Southwest Crnr. of Site (SR16 - SR22, SR24 & SR25)
Soil Borings & Surface Soil North of Water Street (SB2 - SB10, 0-2' in depth; SR1 - SR20 & SR23)
Surface Soil Sample SR-25
Surface Soil Samples North of Water Street (SR-1 through SR-20 and SR-23)

Surface Soil Samples South of Water Street {SR-21, SR-22, SR-24, SR-25 and SR-26)
Soil Gas Samples Southwest Crrr, of Site (SG20 - SG23, SG25 - SG34 & SG38 - 5G42)
Sediment Samples Downstream of East Station (965SD02 - 96 SD05 & 965D07)

Soll Borings North of 900-North Grid Line (SB2 - SBS, 0-2' & 2-4' in depth)

9. Soil Gas Sample 5G-12
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TABLE D-3
Noncarcinogenic Toxicity Screen of Organics in River Sediment

Analyte Concentration RfD, Conc./RfD, | Percent
{mg/kg) {mg/lkg-dayl) (day) of Total
Methylene chloride® 0.084 ' 6.0e-02 1.4 <1
Acetone® 0.290 1.0e-01 2.9 <1
Butanone® 0.072 6.0e-01 0.12 <1
Benzene® 0.005 1.7e-03 2.9 <1
4-Methyl-2-pentanone 0.018 8.0e-02 0.23 <1
2-Hexanone"® 0.0028 ' B8.0e-02 0.04 <1
Ethylbenzene® 0.0092 1.0e-01 ' 0.09 <1
0-Xylens" , 0.014 2.0e+00 0.01 <1
Styrene’ 0.0048 2.0e-01 0.02 <1
Toluene® 0.011 2.0e-01 0.06 <1
Naphthalene 6.9 4.0e-02 172.5 2.2
2-Methyl-naphthalene 18.0 4.0e-02 450 5.8
Acenaphthylene® 2.9 6.0e-02 48.3 <1
Acenaphthene 22.0 ' 6.0e-02 367 4.7
Dibenzofuran 1.6 o 4,0e-03 400 5.1
Fiuorene 14.0 4.0e-02 350 4.5
Phenanthrene” 42.0 3.0e-01 140 1.8
Anthraceng® 4.7 3.0e-01 15.7 <
Di-n-butyl Phthalate® 0.85 1.0e-01 8.5 <1
Fluoranthene -1 32.0 4.0e-02 800 10.3
Pyrene 36.0 3.0e-02 1,200 15.4
Benzofalanthracens 16.0 3.0e-02 533 6.8
Chrysene 16.0 3.0e-02 533 6.8
Bis{2-ethylhexyl}phthalate 7.2 2.0e-02 360 4.6
Benzolblfluoranthene 9.2 . 3.06-02 307 3.9
Benzolk-fluoranthene 9.5 3.0e-02 317 4.1
Benzolalpyrene | 27.0 3.0e-02 900 11.6
Indenol1,2,3-cd]-pyrene 6.3 3.0e-02 210 2.7
Dibenzola,hl-anthracene 6.9 3.0e-02 230 3.0
Benzolq h.il-perylene 13.0 3.0e-02 433 5.8
Conc./RfD, Total = 7,783

® < 2% of total, hence eliminated from further consideration unless included because of
carcinogenicity. '
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Noncarcinogenic Toxicity Screen of Organics in Surface Soil

TABLE D.4

Analyte Concentration RfD, Cong./RfD, | Percent
{mg/kg) {mg/lkg-day]) {day) of Total
Methylene chloride® 0.060 8.57e-01" 0.07 <1
Acetone" 0.034 1.0e-01 0.34 <1
Butanone® 0.016 2.86e-01" 0.06 <1
Toluene® 0.011 1.14e-01" 0.06 <1
Benzoic Acid® 0.58 4.0 0.15 <1
Naphthalane 8.8 4.0e-02 220.0 3.5
2-Methyl-naphthalene 3.2 4.0e-02 BO.0 1.3
Acenaphthylens” - 4.1 6.0e-02 68.3 1.1
Acenaphthene 0.58 6.0e-02 9.7 <1
Dibenzofuran .49 4.0a-03 122.5 1.9
Fluorene 1.9 4.00-02 47.5 <1
Phenanthrene® 11.0 3.00-01 36.7 <1
Anthracene” 3.0 3.0e-01 10.0 <1
Di-n-butyl Phthalate” 0.62 1.0e-01 6.2 <1
Flugranthens 15.0 : 4.0e-02 375.0 5.9
Pyrene 27.0 3.0e-02 900.0 14.1
Buty! Benzyl Phthalate® 0.82 2.0e-01 4.1 <1
Benzofalanthracene 11.0 3.0e-02 366.7 5.8
"1 Chrysene 15.0 3.0e-02 500.0 7.8
Bis{2-ethylhexyliphthalate 33.0 2.0e-02 1.650.0 25.9
Benzo[blfluoranthena 12.0 . 3.0e-02 400.0 6.3
Benzolk-fluocranthens 6.3 3.0e-02 210.0 3.3
Benzolalpyrene 12.0 . 3.0e-02 400.0 6.3
Indeno[1,2,3-cd]-pyrene 9.5 3.0e-02 316.7 5.0
Dibenzola,hl-anthracene™® 2.4 - 3.0e-02 113.3 1.8
Bepzolg h.il-perylena 16.0 3.0e-02 533.3 8.4
Conc./R{D, Total = 6,371

< 2% of total, hence eliminated from further consideration unless included bacause

of carcinogenicity.
RfD, value.

Retained by virtue of carcinogenicity.
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TABLE D-5
Noncarcinogenic Toxicity Screen of Qrganics in Subsurface Soil

Analyte Concentration RID, Conc./RfD, | Percent
{mg/kg) {mg/lkg-dayl) (day) of Total
Methylene chloride® 0.20 65.08-02 3.3 < 1
Acetoneg” 10.0 1.08-01 100.0 < 1
Carbon Disulfide® 1.1 1.0e-01 11.0 < 1
Butanong® 0.38 6.0e-01 0.6 < 1
Benzene® 1.0 1.71e-03 584.8 < 1
Toluene® 51.0 2.0e-01 255.0 < 1
Chlorobenzene” 0.094 1.08-01 0.9 < 1
Ethylbenzene” 28.0 1.0e-01 280.0 < 1
m + p-Xylene® 260.0 2.0e +00 130.0 < 1
o-Xyleng" 170.0 2.0e +00 B5.0 < 1
Styrene® 7.9 2.0e-01 39.5 < 1
Tetrachloroethene” 0.022 1.0e-02 2.2 < 1
Naphthalene 1,900.0 4.0e-02 47.500.0 11.6.
'4-Chloro-3-methylphenol® 12.0 5.0e-03 2,400.0 < 1
2-Methyl-naphthalene 710.0 4.0e-02 17,.750.0 4.3
‘2-Chlora-naphthalene® 17.0 8.0e-02 2125 < 1
Acenaphthylene® 25.0 6.0e-02 416.6 < 1
Acenaphthene® 40.0 6.0e-02 666.7 < 1
Dibenzofuran 490.0 4.0e-03 122.500.0 29.9
Fluorene® 95.0 4.0e-02 2,375.0 < 1
Phenanthrene” 1,800.0 3.0e-01 6,000.0 1.5
Anthracene” 290.0 3.0e-01 966.7 < 1
Fluocranthene 1,900.0 4.0e-02 47.500.0 11.6
Pyrane 930.0 3.0e-02 31,000.0 7.8
Butyl Benzyl Phthalate® 450.0 2.0e-01 2,250.0 < 1
Benzolalanthracene 740.0 3.06-02 24,666.7 6
Chryseng 740.0 3.0e-02 24.666.7 B
Bis{2-athylhexyl)phthalate” 0.43 2.0e-02 21.5 < 1
Benzo[blflugranthene_____ 570.0 3.0e-02 19,000.0 4.6
Benzo[k-fluoranthene 440.0 3.0e-02 14,666.7 .5
Benzolalpyrene 410.0 3.0e-02 13,666.7 3.3
Indenol1,2,3-cd]-pyrene 430.0 3.0e-02 14,3333 3.5
Dibenzola,hl-anthraceng®® 200.0 3.08-02 6.666.7 1.6
Benzalg hil-pervlansa 3720.0 3 0p-02 12 3333 3.0
Conc./RfD Total = | 413,051

* 3,3'-Dichlorobenzidine was omitted for lack of an RfD.
b« 2% of total, hence eliminated from further consideration unless included because of

carcinogenicity. - _
¢ Retained by virtue of carcinogenicity.
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_ - TABLE D-6
Carcinagenic Toxicity Screen of Organics in Biver Sediment

Analyte Concentration CPS, CPS, »Conc. | Percent
{mg/kg) {kg-day/mg) {day) of Total
Methylena chloride? 0.084 7.56-3 0.00063 | < 1
Benzene® 0.005 2.9e-2 0.00015 < 1
Benzolal-anthracene 16.0 0.73 11.68 4.3
Chrysene®® 16.0 7.38-3 0.11868 < 1
Bis(2-ethylhexyl) Phthalate®® 7.2 1.4e-2 0.1008 <1
‘Benzolbl-fluoranthene - 9,2 0.73 6.719 2.5
Benzolk]-fluorantheng™ 9.5 7.3e-2 0.694 < 1
Benzolalpyrane 27.0 7.3 197.1 72.6
indenol1,2,3-cdl-pyrene®® 6.3 0.73 4.60 1.7
Dibenzola,hl-anthracene 6.9 7.3 50.37 18.6
CPS, »Conc. Total = | 271

b

< 2% of total, hence eliminated from further consideration uniess included

because of noncarcinogenic toxicity.
Included because of noncarcinogenic toxicity.
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TABLE D-7
Carcinogenic Screen for Organics in Suirface Soil

Analyte Concentration CPrg, CPS, «Conc. | Parcent
(mg/kg} {kg-day/mg} {day) of Total
Methylene chloride® 0.06 1.64e-03 0.000098 < 1
Benzolalanthracene 11.0 0.61 6.71 5.9
Chrysene™® 15.0 6.10e-03 0.09 < 1
Bis(2-ethylhexyl} Phthalate™® | 33.0 0.014 0.46 < 1
Benzo[bl-fluoranthene 12.0 . 0.61 7.32 6.4
Benzolk]-fluoranthene®” 6.3 0.061 0.38 < 1
Benzolalpyrene 12.0 6,1 73.2 63.8
Indenoi1,2,3-cd]-pyrene 9.5 0.61 5.8 5.1
Ribenzolg. hl-anthracene 3.4 6.1 20.74 18.1
CPS, *Conc. Total = | 114.7

< 2% of total, hence eliminated from further consideration unless included because
 of noncarcinogenic toxicity.
Includad because of noncarcinogenic toxicity.
CPS, is used in lieu of CPS,.

TABLE D-8
Carcinogenic Toxicity Screen for Organics in Subsurface Soil
Analyte Concentration CPS, CPS, «Conc. Percent
(mg/kg) (kg-day/mg) {(day) of Total
Tetrachloroethene® 0.022 5,20-02 0.001 < 1
Methylene chloride” 0.20 7.5e-03 0.002 < 1
Benzene® 1 2.9e-02 ¢.029 < 1
3,3-Dichloro-benzidene® 1.1 4.5e-01 0.495 < 1
Benzolal-anthracens 740 7.3e-01 540.2 9.4
Chrysene®® 740 7.3e-03 5.402 <1
Bis{2-ethylhexyl) Phthalate® 0.43 1.4e-02 0.006 < 1
Banzolb]-flucranthane 570 7.3e-01 416.1 7.2
Benzalk]-fluoranthene®® 440 7.3e-02 32.1 <1
Benzolalpyrene 410 7.3 2,993.0 52
| indenof{1,2,3-cd]-pyrane 430 7.3e-01 313.9 5.4
Dibenzola hl-anthracene 200 7.3 1,460.0 25.3
CPS, *Conc. Total = | 5,761

< 2% of total, hence eliminated from further consideration unless included because
of noncarcinogenic toxicity.
included because of noncarcinogenic toxicity.
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DATA VALIDATION REPORT

ORGANIC AND INORGANIC ANALYSES

SOIL SAMPLES

National Park Service Risk Assessment Project

Laboratory ID Number; 01110
Sampling Date of October 24, 2001

PREPARED FOR:
Hydro-Terra Incorporated

9192 Red Branch Road, Suite 290
Columbia, Maryland 21043

March 2002

PREPARED BY:
ChemWorld Environmental, Inc.
14 Orchard Way North
Rockville, Maryland 20854

(301) 294 - 6144

ChemWorld Epvironmental, inc. (HT-2002.1)
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NPS Risk Assessment Project
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DATA VALIDATION SUMMARY: ORGANIC AND INORGANIC ANALYSES
SOIL SAMPLES

NPS Risk Assessment Project
Laboratory ID Number: 01110

Sampling Date of October 24, 2001

INTRODUCTION

This Data Validation Summary Report for Organic and Inorganic analyses was generated for 14 soil
samples and the associated quality control samples for the Laboratory ID No, 01110, Sampling activities
were conducted in support of the field investigation for the National Park Service (NFS) Risk Assessment
Project. The analytical laboratory work was performed by Phase Separation Science, Inc. of Baltimore,
Maryland. It should be noted that the analytical results were reported on an ‘as received’ basis and were
not moisture corrected. However, percent solids were analyzed for the samples and were included in the

dala package and again in this data validation report.

Analytical testing was performed for selected Polynuclear Aromatic Hydrocarbon (PAH) compounds
utilizing United States Environmental Protection Agency (USEPA) Method 8270 for Semi-Volatile
Organic analyses by Gas Chromatography/Mass Spectroscopy (GC/MS). Inorganics were analyzed by
Inductively Coupled Plasma {ICP) with Mercury by Cold Vapor and Cyanide by Spectrophotometry., The
analytical work was performed utilizing Test Methods for Evaluating Solid Waste, Physical / Chemical
Methods (SW-846), Third Edition, Update ITI, December 1996, USEPA Office of Solid Waste and
USEPA Methods for Determination of Metals in Environmental Samples — Supplement I-EPA/600/
R-94-111, May 1994,

This report provides a summary of data acceptability and deviations in accordance with the USEPA
Contract Laboratory Program (CLP) National Functional Guidelines For Organic and Inorganic
Data Review, February 1994; and the appropriate USEPA methods, where applicable and relevant, The

validation report pertains to the following samples:

Laboratory ID Number; 01110

TB-70
TB-71
TB-72
TB-73
TB-74
TB-75
TB-76
TB-77
TB-78
TB-79
TB-80
TB-81
DUP-1 (Field Duplicate of TB-78)
DUP-2 (Field Duplicate of TB-75)
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1.0 SEMI-VOLATILE ORGANICS BY GC/MS
(PAH Analyses)

The following items/criteria were reviewed, as method appropriate:

Holding Times

System Monitoring (Surrogate) Compound Recovery
Matrix Spikes (MS) and Matrix Spike Duplicates (MSD})
Initial and Continuing Calibration

Blanks (Method and Field)

GC/MS Instrument Performance Check

Iniernal Standards

Field Duplicates

Compound I[dentification

Compound Quantitation and Reported Detection Limits
System Performance

K K X X ® xR * * ® &

All items above were generated within acceptable Quality Control (QC) specifications with deéviations
detailed as follows, All data reviewed is considered to be valid and usable with the appropriate qualifiers,
as noted an the data summary forms in Appendix A and within the following text,

L.l Holding Times

All holding times were met for extraction and analysis of the soil samples. Samples ara required to be
extracted within 14 days of collection and analyzed within 40 days of extraction.

1.2 System Wlonitoring (Swrrogate) Compound Recovery

All systemn monitoring compound percent recovery (%R) was found to be generated within acceptable
limits for the three surrogate compounds.

1.3 Matrix Spike/Matrix Spike Duplicates (MS/MSD)

One site-specific MS/MSD sample' set was analyzed for the Lab ID No. noted. Acceptable accuracy
{percent recovery) and precision (relative percent difference) were generated for the QC samples, with the

following exception.

Pyrene genelated high recovery for the MSD, only at 183% (Limit 35-142). The project Sdmples were not
quaiified in relation to the MS/MSD,

1.4 Calibration

All initial and continuing calibrations were performed within acceptable limits for the GC/MS analyses.
Review items included average Relative Response Factors (avgRRF), Percent Relative Standard Deviation
(% RSD), Relative Response Factors (RRF), and Parcent Difference (% D).

1.5  Blanks

1.5.1  Field Blanks

Field blanks were nol collected for the 14 soil samples ‘analyzed for PAH’s.
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1,52 Method Blanks

Four method blanks were analyzed for PAH soils analyses for the Lab ID No, noted, Positive results were
not detected in the method blanks.

1.6 GC/MS Instrument Performance Checls

Instrument performance was generated within acceptable limits and frequency for
Decafluorotriphenylphosphine (OFTPP).

1.7 Interna) Standards

All internal standards were generated within acceptable specifications for area counts and retention time
variation, with the following exceptions.

Sample TB-74 generated a low area count for perylene~d12 and sample TB-77 generated low area counts
for chrysene-d12 and perylene-d12. These samples were qualified as ‘), estimated, for the positive results
and "UJ’, estimated, for the non-detectable results for the compounds assocmted with the chrysene-d12 and
perylene-d 12 internal standards.

Samples TB-73 and TB-76 generated high area counts for chrysene-d12. These samples were qualified as
*J?, estimated, for the positive results, only, for the compounds assocmted with the chrysene-d12 internal

stdndard

.8 Field Duplicates

Samples DUP-1/TB-78 and DUP-2/TB-75 were collected as the field duplicafe soil samples and analyzed
for PAH’s. In general, acceptable precision was generated for the duplicate samples, with the following
exceplions.

Poor precision was generated for benzo(a)pyrene at 72% relative percent difference for samples DUP-2 and
TB-75, Slightly elevated relative percent difference was generated for DUP-1 and TB-78 for
acenaphthene, acenaphthylene, benzo(a)anthracene and benzo(k)ftuoranthene. This relative percent

" difference ranged from 38% 1o 43% (Limit 35%).

1.9 Compound Tdentification

GC/MS qualitative analyses are considered to be acceptable for the data set. Retention times and mass
spectra were generated within appropriate quality control specifications.

1.10 Compound Quantitation and Reported Detection Limits

GC/MS quantitative analyses are considered to be acceptable. Sample dilutions, internal standards, and
response factors were found to be within acceptable limits,

1.11 System Performance

Acceplable system performance was maintained throughout the arialyses of the soil samples, This was
exhibited through good reselution and consistent chromatographic performance.
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2.0 INORGANIC ANALYSES BY ICP
(Mercury by Cold Vapor and Cyanide by Spectraphotometry)

The following items/criteria were reviewed:

Holding Times
Initial and Continuing Calibration -
CRDL Standards for ICP

Blanks (Initial, Continning Calibration, and Prepftmuon)
Field Blanks

[CP Interference Check Sample
Matrix Spike Sample Recovery
.Laboratory Duplicates

Field Duplicates :
Laboratory Control Sample (LCS)
ICP Serial Dilution

Sample Result Verification

O R X X X ¥ ¥ X £ ¥ %

Allitems above were generated within acceptable QC specifications, with deviations detailed as follows.
All data reviewed is considered to be valid and usable with the appropriate qualifiers, as noted on the data

summary forms in Appendix A and within the following text.

2.1 Holding Times

All holding times were met within the acceptable time frame from collection for total metals (180 davs}
mercury (28 days) and cyanide (14 days), with the following exceptlons

All 14 soil samples were analyzed 6-7 days beyond the acceptabie holding time of 14 days from collection
for cyanide, The samples were quatified as *I", estimated, for the positive results and *UY’, estimated, for

the non-detectable resulis for cyanide.
2.2 Calibration

The initial and coatinuing calibrations were performed within acceptable limits for percent recovery (%R).

2.3 Contract Rémlired Detection Limit (CRDL) Standards for ICP

CRDL standards were not included in the data package reviewed,

2.4 Blanks

2.4.1 Laboratory (Method) Blanks

All initial calibration, confinuing calibration, and prepamuon blanks were generated in accordance wuh
acceptable limits.

2.4.2 ¥ield Blanks

Field blanks were not collected for the soil samples anatyzed for inorganics.

2.5 ICP Interference Check

ICP Interference Check samples were not included in the data package reviewed.
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2.6 Matrix Spike Sample Recovery

Acceptable matrix spike recovery was generated for the site-specific sample, with the exception of low
recovery for zinc (29.1%) and high recovery for copper (146.2%), silver (160.1%) and bariom (157.8%).
The acceptable limit for spike recovery is 75-125%. The seil samples were qualified as *J°, estimated, for
the positive results for copper, zinc and barium, Positive results were not detected for silver, therefore,
qualification was not required for this inorganic.

In addition, the Lab Fortified Blank generated high spike recovery at 123% for nickel (Limit 80-120%).
The positive results, only, for nickel were qualified as *J’, estimated, for the soil samples.

2.7 Laboratory Duplicates

A Lab Dﬁplicate sample was included for mercury and cyanide, only. Acceptable precision was generated
for these lab duplicate samples.

2.8 Field Duplicates

Samples DUP-1/TB-78 and DUP-2/TB-75 were collected as the field duplicate soil samples and anaiyzed
for Inorganics. Poor precision was generated for cobalt at 83% relative percent difference for samples
DUP-1 and TB-78. Slightly elevated relative percent difference was generated for DUP-1 and TB-78 for
“aluminum, magnesium and sodium. This relative percent difference ranged from 40% to 56% (Limit 35%).
In addition, slightly elevated relative percent difference was generated for DUP-2 and TB-75 for aluminum,
arsenic, barium and sodium, This relative percent difference also ranged from 40% to 56%.

2.9 Laboratory Contrel Sample (LCS)

The laboratory control saumples were generated within the acceptable limit of 80-120% for recovery, with
the following exception.

Aulimony generated low recovery at 78.3% for the LCS, The soil samples were qualified as ‘UT",
estimated, for the non-detectable results for antimony. Positive results were not detected for this inorganic,

2.10 ICP Serial Dilutipn

An TCP Serial Dilution sample was not included in the data package reviewed.

2.11 Sample Result Verification

Quantitative analyses are considered to be acceptable for the samples reviewed. Analyte quantitalion was
generated in accordance with protocals,
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APPENDIX A

DATA SUMMARY FORMS

PAH’s, Inorganics and Cyanide
Percent Moisture
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CERTIFICATE OF ANALYSIS
No. 01102418 Page 1 of 28
Hydro-Terra Inc.

Navember 21, 2001

Project: NPS Risk Assessment
Site Location:  East Station/ D.C.
Project Number: 01110 ' Date Sampled: 10/24/01
Matrix: Sail " Date Received: 10/24/01

Sample ID: TB-70 Result . Unit Method PQL Prepared Analyzed
Palynuclear Aromatic Hydrocarbons
Acenaphthene < 9800  ugfkg EPA 8270 9900 10/26/01 11/10/01
Acenaphthylene < 9500 ugrkg EPA 8270 - 8900 10/26/01 11/10/01
Anthracene < BY00  ugfkg EPA 8270 9900 10/28/01 11/10/01
Benzo (@) anthracene < 9900 . ugtkg EPA 8270 9300 10/28/01 11/10/01
Benzo (a) pyrene < 9900 ug/kg EPA 8270 . 9900 10/26/01 11/10/01
Banzo (b} fluoranthene < 9900  ugfkg EPA 8270 93800 10/26/01 11110/01
" o(g.h,i) perylens < 9900 ug/kg EPA 8270 9900 10/26/01 11/10/01
Benzo (k) fluoranthens < 9800 ug/kg EPA 8270 89900 10/26/01 14110/01
Chrysane < 9800 ug/kg EPA 8270 9900 10/28/01 11/10/01
Dibenzo {a,h) anthracene < §900 ug/kg EPA 8270 9900 10426101 11/10/01
Fluoranthene < 8800  uglkg EPA BZ70 9300 10/28/01 1H10/01
Fluorene < 89900  uglkg EPA 8270 9800 10/26/01 11/10401
Indeno (1,2,3-cd) pyrene < 9900 ug/kg EPA B270 9300 10/26/01 1110/
2-Methylnaphthalens < 9800 ug/kg EPA 8270 9300 10/26/01 11/10/01
Naphthaiene < 9900 ug/kg EPA 8270 9900 10/26/01 1110/01
Phenanthrene < ‘9800  ug/kg EPA 8270 gooe 10/26/01 11/10/01
Pyrene < 9900  uglkg ERA 8270 8300 10/26/01 11/10/01
Target Analyte List - Metals :

" Aluminum 5200 mgfkg EPA 200.8 2.5 10/25/01 11/01/01
Antimany < 25 mgkg | J~ EPA 2008 25 10/25/01 11/01/01
Arsenic 9.3 '__mgfkg EPA 200.8 0.5 10/25/01 11/01/01
Barium ' ’ 110 J mglkg EPA 200.8 25 10/25/01 11/01/01
Beryllium < 25 malkg EPA 200.8 25 10/25/01 11/01/01
Cadmium < 2.5 mal/kg EPA 200.8 2.5 10/25/01 11/04401
Calcium 9600  mgikg EPA 2151 - 1.0 10/25/01 11/02/01
Chromium 20 malkg EPA 200.8 2.5 10/25/01 11/01/01
Cobalt o 3.5 mglkg EPA 200.8 ' 2.5 ‘ 10/25/01 11/01/01
Copper . 48"Y mglkg EPA 200.8 2.5 10/25/01 11/01/01
Iron 7300 malkg EPA 238.1 2.0 10/25/01 11/02/01
Lead . 1100 mglkg EPA 2C0.8 2.5 10/25/C1 11/01/01
Magnesium : 2400 mofkg EPA 2421 1.0 10/25/01 14/02/01

ganese 960  mglky EPA 200.8 2.5 10/25/01 14/01/1

. aCury o 0.8  mglkg EPA 200.8 0.2 10/25/01 11/01/01
Nickel . 16 T mglkg EPA 200.8 25 10/25/01 14/01/01
Potassium 580 moflkg EPA 2588.1 1.0 10/25/1 14/02/01
Selenium < 2.5  ma/kg EPA 200.8 2.5 - 10/25/01 11/01/01

Silver < 25 magikg . EPA 200.8 2.5 10/25/01 11/01/01
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Project:

Site Location:

PrOJectNumber 01110
. Matrix: Sail

Sample ID: TB-70

Target Analyte List - Metals
Sodium
. Thallium
Vanadium
Zinc

Nates:

PQL - Practical Quantitation Limit

Rasuits reported on an as recejved basis

e - sslimated value, less than quantitation timit

PHASE

NPS Risk Assessment
East Station / D.C.

o

e
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 2 of 28
Hydro-Terra Inc.
November 21, 2001
' Date Sampled: 10/24/01
Date Received: 10/24/01
‘Result  Unit Method PaL Prepared Analyzed
850 malkg EPA 273.1 10 102501 11702101
20 mgika EPA 200.8 20 10/25/01 11/01/01
50 mglkg EPA 200.8 2.5 - 10/25/01 11/01/01
84 I mglkg EPA 200.8 25 10£25/01 11/01/01
- Reviewed By: /L(A;fjf‘ (}Q&w;
JQuality Assurance Chemist ( '
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 3 of 28
Hydro-Terra inc.

November 21, 2001

Projecit: NPS Risk Assessment

Site Location:  East Station / D.C.
Project Number: 01110 Date Sampled: 10/24/01
. Matrix: Soil ' Date Received: 10/24/01
" Sample ID: TB-T1 Result  Unit Method PQL  Prepared Analyzed
Polynuclear Aromatic Hydrocarbons
Acenaphthene < 1650  ugtkg EPA B270 1650 10/26/01% 11/40/01
- Acenaphthylene < 1650  ug/kg EPA 8270 1650 10/26/01 11410/01
Anthracene & 210 ugfkg EPA 8270 1650 10/26/01 11/10/01
Benzo (a) anthracene e 620 uglg EPA 8270 ‘EGSO 10/26/01 1110/01
Benzo {a) pyrene = 650 uglkg EPA 8270 1650 10/26/01 11/10/01
Benzo (b) fluoranthene e 320  uglkg £PA B270 1650 10/26/01 11/10/01
ro (g.h,i} perylene < 1650  ug/kg EPA 8270 1650 10/26/01 11/10/01
nunzo (k) fuoranthene e 450  ugfkg EPA B270 1850 10/26/01 111001
Chrysene e 730 uglkg EPA 8270 1650 10426/ 11/10/01
Dibenzo {a,h} anthracene < 1650 ug/kg EPA 8270 1650 10/26/01 11110/01
Fiuaranthene e 500 ug/kg EPA 8270 1650 10/26/01 11/10/01
Fluarene < 16850 ug/kg EPA 8270 1650 10726101 1110/01
Indeno (1,2,3-cd) pyrene < 1650 uglkg EPA 8270 1650 10/26/01 11110701
2.Methylnaphthalene < 1650 uglkg EPA 8270 1650 10/26/101 11/10/01
Naphthalene < 1650 ug/kg EPA 8270 1650 10/26/01 1110/01
Phenanthrene e 510 ug/kg EPA 8270 1650 - 10/26/01 1110/01
Pyrene e 830  ug/kg EPA 8270 1650 10/26/01 11710401
Target Analyte List - Metals
Aluminum 7200 mglkg EPA 200.8 2.5 10/25/01 11/01/01
Antimony < 25 mghkg W EPA 200.8 2.5 10/25/01 11/01/01
Arsenic ) - 2.7 T maikg ‘ EFA 200.8 05 10/25/01 11/01/1
Barium . 32 ¥ maikg EPA 200.8 2.5 10/25/014 11/01/01
_ Benyllium < - 25 mglkg EPA 200.8 2.5 10/25/01 - 11/01/01
" Cadmium < 2.5 mglkg EFA 200.8 2.5 10/25/07 11/01/01
Calcium 5300  fnglkg EPA 215.1 1.0 10/25/01 11/02/01
Chromium 9.4  mokg EPA 200.8 2.5 10/25/01 11/01/01
Cobalt 6.8 mglkyg EPA 200.8 2.5 10/25/01 11/01/01
Copper 18,] matka EPA 200.8 25 10/25/01 - 11/01/01
Iron 9300 mg/kg EPA 236.1 2.0 - 10/25/01 11/02/01
Lead . 28 mgl/kg EPA 206.8 2.5 - 10/25/01 11/01/01
Magnesium 1600 mofkg EPA 242.1 1.0 10/25/01 11/02/01
"T~nganese 180 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
roury 0.1 mglkg EPA 200.8 01 10/25/01 11/01/01
Nickal ' 1875 mgikg EPA 200.8 2.5 10/25/01 11/01/01
Polassium . 460 mgky EPA 258.1 1.0 10/25/01 11/02/01
Selenium . < 2.5 mgfkg EPA 200.8 2.5 10/25/01 11/01/01

Silver < 25 mglkg EPA 200.8 25 10/25/01 11/01/01
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ROUTE 40 WEST

- BALTIMORE, MARYLAND 21228
410-747-8770
800-932-9047
410-788-8723 Fax
www.phaseonline.com

PHASE
SEPARATION
SCIENCE,
INC.

CERTIFICATE OF ANALYSIS
No. 01102419  Page 4 of 28
Hydro-Terra Inc.

Navember 21, 2001

Project: NPS Risk Assessment
Site l.ocation;  East Station /D.C.
Project Number: 01110 Date Sampled: 10/24/01
Matrix: Soil .Date Received: 10124401
Sampie ID: TB-71 Result  Unit Method PQL. Prepared = Analyzed
Target Analyte List - Metals
Sodium 940 magfkg EPA 273.1 1.0 10/25/01 11/02/01
Thalliurn < 2.0 malkg EPA 200.8 2.0 10/25/01 11/01/01
Vanadiurn 20 mgikg - EPA 2008 - 2.5 10/25/01 11/01/01 .
Zing 37 J mg/kg ERA 200.8 Co25 10/25/01 11/61/01
 Notes: Raviewed By: - 'bf‘
' PQL- Praclical Quantitation Limit Quality Assurance Chemist ( )

: Resulls réported on an as received basis
a - gstimated value, less than quantitation limit
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 5 of 28
Hydro-Terra Inc.

November 5, 2001

Project: - NPS Risk Assessment

Site Location:  East Station/ D.C.
Project Number: 01110 Date Sampled: 10/24/01
Matrix: Soil - '. Date Received: 10/24/01
Sample ID: TB-72 : Result  Unit Method PQL Prepared Analyzed
Polynuciear Aromatic Hydrocarbons
Acenaphthene < 16850 ug/kg EPA 8270 1650 10/26/C1 10/26/01
Acenaphthylene < 1850 - ugkg EPA 8270 : 1650 10/26/01 10/26/01
Anthracene < 1850 ug/kg EPA 8270 1650 10/25/01 10/26/01
Benzo (&) anthracens e 200 wugkg ' EPA 8270 1650 - 10/26/01 10/26/01
Benzc (a) pyrens < 1650 ugfkg EPA B270 1650 10/26/01 10/26/01
Benzo (b} fluoranthene < 1850 ug/kg EPA 8270 ' 1650 10/26/01 10/26/H
= -nzo (g,n,l) perylone < 1650 ug/kg EPA 8270 16850 10/28/01 10/26/01
.zo (k) fluoranthene « 1850 ughkg EPA 8270 1650 10/26/01 10/26/01
Chrysena e 210 ug/kg EPA 8270 1850 10/26/Q1 10/26/01
Dibanzo (a,h) anthracene < 16850 ug/kg EPA 8270 1650 10/26/01 10/26/01
Flucranthene e 450  uglkg EPA 8270 1650 10/26/01 10/26/01
Fluorene < 1850 ugkg - EPA 8270 1650 10/26/01 10/26/01
Indena (1,2,3-cd) pyrene < 16580 ugkg EPA 8270 16850 10/26/01 10/26/01
2-Mathylnaphthalene < 1650 ugkg EPA 8270 1850 10/26/01 10/26/01
Naphthalena < 1650 ughkg ° ERA 8270 1650 10/26/01 10/26/01
Phenanthrene 2 270 ug/ky EPA 8270 1650 10/26/01 10/26/01
Pyrene e 430  ug/kg EPA 8270 1650 10/26/01 10/26/01
Target Analyte List - Matals :
Aluminum 3600  mg/ky EPA 200.8 25 10/25/01 11/01/01
Antimony < 25 mgkgudT EPA20048 2.5 10/25/01 11/01/1
Arsanic : 2.9 mgky EPA 200.8 0.5 10/25/01 11/01/C1
Barium ' - 28 T mglky EPA 200.8 2.5 10/25/01 11/01/01
Beryllium ' < 25 mgkyg EPA 200.8 2.5 10/25/01 11/01/01
Cadmium < 25 makg EPA 200.8 2.5 10/25/01 11/01/01
Calcium 1200 mg/kg EPA 2181 1.0 10/25/01 11/Q2/01
Chromium 92 mg/kag EPA 200.8 .25 10/25/01 11/01/01
Cobalt 35 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Copper 33F mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Iran : 9400 mgkg | EPA 236.1 2.0 10/25/01 - 11/02/01
Lead ‘ 79  mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Magnesium 810  mghkg EPA 2421 1.0 10/25/CG1 11/02/01
Manganese . 120 mgkyg EPA 200.8 2.5 10/25/01 11/01/01
wCUry < 0.t mgko EFA 200.8 0.1 10/25/01 11/G1/01
vaickel " ngfkg EFPA 200.8 2.5 10/25/01 11/01/01
Potassium : 210 mg/kg £PA 258.1 1.0 10/25/01 11/02/01
Selanium < 25  mgkg EPA 200.8 25 10/25/014 11/01/01
Silver ) < 25  mgkg EPA 200.8 25 ' 10/25/01 14/01/01
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CERTIFICATE OF ANALYSIS
No. 01102419  Page 6 of 28
Hydro-Terra [nc.

November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station / D.C.
Project Number: 01110 , Date Sampled: 10/24/01
 Matrix: o Soil . 7 ’ Date Received: 10/24/01
Sampte ID: TB-72 Result  Unit Method PaL. Prepared Analyzed
Target Analyte List - Metals .
Sodium - 77 malkg EPA 273.1 1.0 10/25/01 11/02/04
Thailium L < 20 mgkg EPA 200.8 2.0 10/25/01 11/01/04
Vanadium - 13 mg/kg EPA 200.8 2 5 10/25/01 11/01/01
Zinc ' 64 ] 'mglkg EPA 200.8 : 10/25/01 1/01/01
Reviewed By: M ﬂ pm
- Notes: . —
PQL - Practical Quantitation Limit : ) !/Qua“ty Assurance Chemist .
Rasulls reporied on an as recejved basis - (

e - gstimated value, less than quantjtation limit
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CERTIFICATE OF ANALYSIS
‘No. 01102419 Page 7 of 28
Hydro-Terra Inc.
Navember 21, 2001
Project: NPS Risk Assessment
Site Location:  East Station /D.C.
Project Number: 01110 Date Sampled: 10/24/01
Matrix; Sail Date Received: 10/24/01
Sample ID: TB-73 Result  Unit Method PQL Prepared Analyzed
Polynuclear Aromatlc Hydrecarbons
Acenaphthene < 990C ug/kg EPA 8270 9900 10/26/01 1110/01
Acenaphthylene < 9900  ug/kg EPA 8270 9900 10/26/01 11/10/01
Anthracene < 9900 ug/kg EPA B270 000 10/26/01 11/10/H
Benzo {a) anthracene e 7600 ¥ ug/kg EPA 8270 9300 10/26/01 11/10/01
Benzo (a) pyrens e 5500 ug/kg EPA 8270 9900 10/26/01 1110/1
Benzo (b) fluoranthene e 5200 ugfkg EPA 8270 8900 10/28/01 11/10/01
‘0 (g,h,i) peryiene e 2300 ug/kg EPA 8270 939C0 "10/26/01 11/110/01
bizo (K) fluoranthene e 8900 ug/kg EPA B270 93500 " 10/26/01 11H110/01
Chrysene e 8800 ug/kg EPA 8270 9300 10/26/01 11/10/01
Dibenzo (a,h) anthracene [ 3900 ug/kg EPA 8270 9900 10/26/01 11/40/01
Fluaoranthene 14000 ug/kg EPA 8270 8900 10/26/01 11/10/01
© Fluorene < 9900  ug/kg EPA 8270 9900 10/26/01 11/10/01
indeno (1,2,3-cd) pyrene 9900  uglkg EPA 8270 9500 10/26/01 11/10/01
2-Mathylnaphthalene 45000  yalkg EPA 8270 9500 10/25/01 11/10/01
Nagphthalene 39000 uglky EPA 8270 9900 10/26/01 11/10/01
Phepanthrene 12000 ug/kg EPA 8270 9900 10/26/01 11/10/04
Pyrene 14000 T ug/kg EPA 8270 9900 10/26/01 11110/01
Target Analyte List - Metals
Aluminum 7200 mgrkg EPA 200.8 25 10/25/01 11/01/01
Antimony : < 25 mgkg 1" EPA2008 2.5 10/25/01 11/01/01
Arsenic ' 24 malkg EPA 2008 0.5 10/25/01 11/01/01
Barium 78°F mglkg EPA 200.8 2.5 10/25/01 1101/
Heryliium 2.5  mg/kg EPA 200.8 2.5 16/25/01 11/01/01
Cadmium 25 maglkg EPA 200.8 25 10/25/01 1101/
Calcium - 240 malkg EPA 2151 1.0 10/25/Q1 11/02/01
Chromium 15  mglkg EPA 200.8 2.5 10/25/01 11/01/01
Cohall 52 malkg EPA 200.8 2,5 10/25/01 11/01/01
Capper 50 J mg/kg EPA 200.8 2.5 10/25/01 11/01/01
fran 11000 mg/kg EPA 236.1 2.0 10/25/01 11/02/01
Lead 200 mgrkg EPA 200.8 2.5 10/25/01 11/01/014
Magnesium 1800 mgtkg EPA 2421 1.0 10/25/01 11/02/01
**=nganese 400  mg/kg EPA 200.8 2.5 10/25/01 14001101
cury 0.2  mglkg EPA 200.8 01 10725101 11/01/01
Nickei 1577 "molkg . EPA 200.8 2.5 10/25/01 11/01/01
Potassium 650 mglkg EPA 258.1 1.0 10/25/01- 11/02/01
Selenium : < 2.5 mglkg EPA 200.8 2.5 10/25/01 11/01/01
Silver < 2.5 fng!kg EpPA 200.8 2.5 10/25/01 11/01/01
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ROUTE 40 WEST

BALTIMORE, MARYLAND 21228
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Project: NPS Risk Assessment
Site Location:  East Station /D.C.

Project Number: 01110
Matrix: Solil

Sampie ID: TB-T3

Target Analyte List - Metals
Sodium
" Thalliem
Vanadium
Zinc

_Notes;
PAL - Practical Quantitation Limit
Regults reporied on an as received basis
" @ - estimated valug, less than quantitation fimit

PHAS

ﬁ\cAL C&é',f;’

kY %,
SEPARATIO < =
=, : w
m
SCIENCE, : 19y ¢
INC A
= MENTA-
CERTIFICATE OF ANALYSIS
No. 01102419 Page 8 of 28
Hydro-Terra Inc.
November 21, 2001
Date Sampled: 10/24/01
Date Received: 10/24/01
Result  Unit Method Pal. Preﬁared ' Analyzed
230  mglkg  EPA273.1 1.0 10/25/01 11/02/01
2.0 mgikg EPA 200.8 2.0 10/25/01 11/01/04
14 mglkg EPA 200.8 2.5 10/25/01 11/01/01
200 T markg EPA 200.8 2.5 10/25/01 13/01/01

Reviewed By: iﬁﬂ/{}t ﬂ,ﬂ{(ﬂ.

Quahty Assurance Chemist

AR 05251
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 9 of 28
Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station/D.C.
Project Number: 01110 : Date Sampled: 10/24/01
Matrix: Sail Date Recelved: - 10/24/01
Sample ID: TB-74 . Result  Unit Method PQL Frepared Analyzed
Polynuclear Aromatic Hydrocarbons .
‘Acenaphthene < 4950 ugkg " EPAB27C 4950 10/26/01 10/26/01
Acsnaphthylena < 4950  ug/kg EPA 8270 4950 10/26/01 10/26/01
Anthracane < 4950 ugkg EPA 8270 4950 10/26/01 10/26/01
Benzo (a) anthracene e 940 ugkg EFA 8270 4950 10/26/01 10/26/01
Benzo {a) pyrens < 4950 uglkg UT EPA 8270 4850 10/26/01 1o/26i01
Panzo (b) flucranthens e 12007 ugikg EPA 8270 4850 10/26/01 10/26/01
20 {g,h,}) parylene < 4880 ughkg UT EPAB2T0 4950 10/26/01 10/26/01
benzo (k) fluoranthene e 1100 T ug/kg - EPA 8270 4950 10/26/01 10/26/01
Chrysene ‘ 8 1400 ugkg EPAB2TO 4950 10/28/0M1 10/26/01
Dibenzo {a,h) anthracena < 4950 ughkg (J EPA 8270 4D50 10/28/01 10/26/01
Fiuoranthene e 1800 ugfkg EPA 8270 T 4950 10/26/01 10/26/01
Fluorene < 4950 uglkg EPA B270 4950 10/26/01 10/26/01
Indano (1,2,3:cd) pyrene < 4950 ughkg || I~ EPAB270 4950 10/26/01 10/26/01
2-Methylnaphthalene < 4950 ugkg EPA 8270 - 4950 10/26/01 10/26/01
Naphthalena < 4880 ug/kg EPA 8270 4980 10/28/01 10/26/01
Phenanthrene e 1200 ug/kg EPA 8270 4950 10/26/01 10/26/01
Pyrene e 2300 ughkyg EPA 8270 4950 10/26/01 10/26/01
Target Analyie List - Metals | .
Aluminum ’ 2600 - mu/kg EPA 200.8 2.5 10/25/01 11/01/01
Antimony < 25 mgkg T EPA2008 25 10/25/01 11/01/01
Arsenlc 12 mgfhkg EPA 200.8 0.5 10/25/01 11/01/01
Barium 1303"mg/kg EPA 200.8 2.5 10/25/01 11/04/01
Beryllium < 25  makyg EPA 200.8 2.5 10/25/01 11/01/01
Cadmium < 25 mgkg EPA 200.8 25 10/25/01 11/01/04
Calecium 210 ma'kg EPA 215.1 1.0 10/25/014 11/02/01
Chromium .36  mokg ERA 200.8 2.5 10/25/01 11/Q1/01
Cobalt : 4.0  mo/kg EPA 200.8 2.5 10/25/01 11/01/01
Copper 58 3 mgikg EPA200.8 - 2.5 10/25/01 - 11/01/01
Iron : 30000 mg/kg EPA 238.1 2.0 10/25/01 11/02/01
Lead . 780 mofkg EPA 200.8 25 10/25/01 11/01/01
Magnasium 350  mgikg EPA 2421 1.0 10/25/01 11/02/01
‘ngansse 150  mgikg EFA 200.8 2.5 10/25/01 11/01/01
Aoury 0.4 mgikg EPA 200.8 0.1 10/25/01 1101/
Nickel . 31y mgrkg EPA 200.8 25 "10/25/01 11/01/01
Potassium 590 mgkg EPA 2581 1.0 10/25/01 11/02/01
Seleniuvm ) < 25  mgkg EPA 200.8 2.5 10/25/01 11/01/01
Silver < 25 mgkg EPA 200.8 25 10/25/01 11701/

AR 05252
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CERTIFICATE OF ANALYSIS

No, 01102419 Page 10 of 28
. Hydro-Terra Inic,

November 5, 2001

Project: NPS Risk Assessment

~ Site Location:  East Station / D.C. :
Project Number: 01110 © Date Sampled: 10/24/01

. Matrix: Soil Date Received: 10/24/01

Sample ID: TB-74 ' Razult Unlt Method PQL Prepared Analyzed
Target Analyte List - Metals ' 7 .
Sodium : 160  mglkg EPA 2731 1.0 10/25/01 11/02/01
Thaltium < 2.0  malkg EPA 200.8 2.0 " 10/25/01 11/01/01
Vanadium . 21 mg/kg EPA 200.8 2.5 10425/ 11401101
Zinc 670 Jmglkg EPA 200.8 2.5 10/25/01 11/04/01

Reviewed By:
Notes:
PQL - Practical Quantitation Limit .
Resuits reported on an as received basls
& - astimated value, less than quantitation {imit : -

uality Assurance Chemist

AR 05253 N
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CERTIFICATE OF ANALYSIS
No. 01102419  Page 11 of 28
Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment
Site Location;  East Station/ D.C.
Project Number: 01110 _ Date Sampled: 10/24/01
Matrix: Soil Date Received: 10/24/01
Sample ID: TB-75 : Resuft  Unit Method FQL Prepared Analyzed
Poiynuclaar Aromatic Hydrocarbons
Acenaphthene < 1850 ug/kg EPA 8270 1650 10/26/01 10/26/01
Acenaphthylene e 640 uglkg EPA 8270 1650 10/28/01 10/28/01
Anthracene < 1850 ughkg EPA 8270 1650 10/28/01 10/28/01
Benzo (a) anthracane & 5980 ughkg EPA 8270 1650 10/26/01 10/26/01
Benzo {a) pyrene ' 1900  ug/kg EPA 8270 1650 10/26/01 10/26/01
RBenzo (b) fluoranthens g 1600 ug/kg EPA 8270 1650 10/26/01 10/26/01
0 (g.h,i) perylena ‘ 1800  ug/kg EPA B270 1680 10/26/01 10/26/01
bwnzo (k} fluorantnena 1800 ug/kg EPA 8270 : 1650 10/26/01 10/26/01
Chrysene e 1400 wugkg EPA 8270 1850 10/28/01 10/26/01
Dibenzo {a,h} anthracena « 1850 uglkg EPA 8270 1650 ~ 1o/26/0 10/26/01
Fluoranthens 1800  ug/kg EPA 8270 1650 10/26/01 10/26/01
Fluorene < 1850 ug/kg EPA 8270 1650 10/26/01 10/26/01
Indeno (1,2,3-cd) pyrene < 1850 ughg EPA 8270 1650 10/26/01 10/26/01
2-Methylnaphthalens < 1650 ugkg EPA B270 1650 10/26/01 10/26/01
Naphthalene .« 1650 ug/kg EPA 8270 16850 10/258/01 10/26/01
Phenanthsene =] 400 ug/kg’ EFA 8270 1650 10/26/01 10/26/01
Pyrene 2900  ugky EFRA BZ270 1650 10/26/01 10/26/01
Target Analyie List - Metals :
Aluminum 2500 mgkyg EPA 200.8 2.5 10/25/01 11/01/01
Antimany < - 25 mgkg UJ EPA200.8 25 10/26/01 11/01/01
Arsenic 3.4 mgkg EPA 200.8 0.5 10/25/01 11/01/01
Barium 4207} mgkg EPA 200.8 2.5 10/25/01 11/01/01
Beryllium < 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Cadmium < 25 mghg EPA 200.8 2.5 10/25/01 11/01/01
Galeium . 6 mgky EPA 215.1 1.0 - 10/25/01 11/02/01
Chramium _ 7.3 makg EPA 200.8 2.5 10/25/01 11/01/01
Cobalt 23  makg EPA 200.8 2.5 10/25/01 11/01/01
Copper 1907 malkg EPA 200.8 2.5 10/25/01 11/01/01
Iron ’ ) 7100 mg/kg EPA 236G.1 2.0 10/25/01 11/02/01
Lead ' 40  mgiky EPA 200.8 25 10/25/01 11/01/01
Magnasium 370  mg/kg EPA 2421 1.0 ©10/25/01 11/02/01
“nganase 44 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
. soury 0.2 mgkg - EPA 200.8 0.1 10/25/01 11/01/01
Nickal B.877 mglkg EPA 200.8 2.5 10/25/C1 11/01/01
Polassium 130  mgkg EPA 258.1 . 1.0 10/25/01 11/02/01
Salanium < 25 mgkg EPA 200.8 ] 2.5 10/25/01 11/01/C1
Silver < 25 mgkg EPA 200.8 25 10/25/01 11/01/01

AR 05254
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CERTIFICATE OF ANALYSIS
No. 01102418 Page 12 of 28
Hydro-Terra Inc.

- November 5, 2001

. Project: NPS Risk Assessment
Site Location:  East Station /D.C. . |
Project Number: 01110 Date Sampled: 10/24/01
. Matrix: Soll Date Recsived: - 10/24/01
‘Sample 1D: TB-75 ‘ Result  Unit Method "PQL Prapared Analyzed |
Target Analyte List - Metals - }
Sodium 62 mg/kg EPA 273.1 1.0 10/25/01 11/02/01
Thallium < 2.0 maky EPA 200.8 20 10/25/01 11/01/01
Vanadium 9.6  mgky EPA 200.8 25 10/25/01 11/01/01
Zinc B9 T} mg/kg EPA 200.8 25 - 10/25/01 11/01/01
Reviewed By: .
Notes: %.‘

PQL. - Practical Quantitation Limit
Results reported on an as received basis

uality Assurance Chemist ( . !

AR 05255
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 13 of 28
Hydro-Terra Inc.

November 21, 2001

| NI e,

Project: NPS Risk Assessment
Site Location:  East Station / D.C.
. Project Number: 01110 Date Sampled: - 10/24/01
Matrix: Soil Date Received: 10/24/01
Sample ID: TB-76 ‘ Result  Unit Method PQL. Prepared Analyzed
Potynuclear Aromatic Hydrocarbons
Acenaphthene < 3300  uglkg EPA 8270 3300 10/26/01 11/10/01
Acenaphthylene e 330  ugtkg EPA 8270 /3300 10/26/01 11/10/01
Anthracens < 3300  uglkg EPA 8270 3300 10/26/01 11/16/01
Benzo () anthracene e 1100 3 ug/ko EPA 8270 3300 10/26/01 14/10/01
Benzo (a) pyrene @ 530 ugkg .  EPAB270 3300 10/26/01 T1/10/01
Benzo (b) flucranthene e 590 ug/kg EPA 8270 3300 10/26/01 11/10/01
10 (g,h,i) perylene < 3300 uglkg EPA 8270 3300 - 10/26/01 11/10/01
b tzo (k) flugranthene a 770 ug/kyg EPA 8270 3300 10/26/01 11,10/01
Chrysane e 1400 J uglkg EPA B27C 3300 10/26/01 11/10/01
Dibenzo {a,h) anthracene < 3300 ugfkg EPA 8270 3300 10/26/Q01 11410/01
Fiugranthene e 1800 ug/kg . EPA 8270 3300 10126101 11/10/01
Fluoreng < 3300  uglkg EPA 8270 3300 10/26/01 11/10/01
indeno (1,2,3-cd) pyrene < 3300 ug/kg . EPA 8270 3300 10/26/01 11/10/01
2-Methylnaphthalene < 3300  uglkg EPA 8270 3300 10/26/0% 11/10/01
Naphthalene < 3300 uglkg ’ EPA 8270 3300 10/26/01 11/10/01
Phenanthrene g 1700  ug/kg EPA 8270 3300 10/26/01 11/10/04
Pyrene € 2400 7T uglkg EPA 8270 3300 10/26/01 11110/01
Target Analyte List - Metals
Aluminum 4200 mg/ky EFA 200.8 2.5 10/25/01 11/01/01
Antimony < 25 mghkg UWJ™ EPAZ2008 2.5 10/25/01 11/01/01
Arsenic 17 moikg EPA 200.8 0.5 10/25/C1 11/01/01
Barium 69 T mgikyg EFPA 200.8 2.5 10/25/01 1170101
Beryllium < . 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Cadmium < 2.5  maglky EPA 200.8 2.5 10125/01 11/01/01
Caleium ‘ 6% muorky EPA 2151 1.0 10/25/01 11/02/01
Chramium ' 33 maolkg EPA 200.8 2.5 10/25/01 11/01/01
Caobait 14 moatkg EPA 200.8 2.5 10/25/01 14/01/01
Cappar 2707 maiky EPA 200.8 2.5 10/25/01 11/01/01
lron 65000 ma/kg EPA 236.1 2.0 10/125/01 11/02/01
Lead ' 1300 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Magnesium . 380 mg/kg EPA 2421 . 1.0 10/25/01 11/02/01
“nnganese 450 - mgrkg EPA 200.8 2.5 10/25/01 11/01/01
feury - 0.2 malkg EPA 200.8 0.1 . 10/25/01 11/01/01
Micke! 28 J mglkg EPA 200.8 2.5 10/25/01 110170
Potassium 220  mglkg EPA 258.1 1.0 10/25/01 11402701
Selenium” < 2.5 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Silver < 25 malkg - EPA 200.8 2.5 104251 11/01/01

AR 05256
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 14 of 28
Hydro-TerraInc. '
Navember 21, 2001

Project: NPS Risk Assessment

Site Location:  East Station / D.C.
Project Number: 01110 Date Sampled: 10/24/01
. Matrix: ~ Sail ' ' Date Received: 10/24/01
Saniple 1D: TB-76 , Result Unit Method PGL Prepared Analyzed

Target Analyta List - Metals

Sodium 78 mglkg EPA 273.1 1.0 10/25/01 11/02i01 ‘
Thallium < ' 2.0 fnglkg EPA 200.8 2.0 10/25/01 11401101
Vanadium 33 mglkg EPA 200.8 25 10/25/01 - 11/01/01
Zinc 370 maikg | EPA 200.8 2.5 10/25/01 14/01/01
Reviewed By: ‘
Notes . -
uality Assurance Chemist

PQL - Praciical Quantitation Lirmit ' ' ;
Results reported on an as recelved basis I
e - estimated value, less than quantitation §mit N

AR 05257
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CERTIFICATE OF ANALYSIS
No. 01102418 Page 15 of 28
Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station/ D.C.
Project Number: 01110 . Date Sampled: 10/24/01
Matrix: Soil ' - ' Date Received: 10/24/01
Sample ID: TB-77 - SR Result Unit Method PQL Prepared -Analyzed
Polynuclear Aromatlc Hydrocarbons :
Acenaphthene < 1650 ug/kg EPA 8270 1650 10/26/01 10/28/01
Acenaphthylane < 1850 ug/kg EPA 8270 1650 10/26/01 10/26/01
Anthracene < 1650 ug/kg EPA 8270 1850 10/26/01 10/26/01
Banzo (a) anthracane < 1850 ugkg §J°  EPA 8270 1650 10/28/01 10/26/01
Benzo (a) pyrene < 1650 ugkg |;J EPA 8270 1650 10/26/01 10126/
Renzo (b) fluoranthene < 1650 ugkg U EPA 8270 1850 10/26/01 10/26/01
20 (g.h,j) perylere < 1650 ugkg [T~ EPAB8270 1850 - 10/26/G1 10/26/01
Benzo (k) flucranthene < 1650 ugkg U~ EPAB27C 1650 10/26/C1 10/26/01
- Chrysene . < 1650 ugfkg UuJ EPA 8270 1650 10/26/01 10/26/01
Dibenzo (a,h) anthracene < 1650 ugkg {J~ EPAB270 1650 10/26/01 10/26/01
Fluoranthane < 1650 ugkg ‘EPA B270 1650 10/26/01 10/26/01
‘Fluorene . < 1650 ugikg EPA B270 1650 10/26/01 10/26/01
Indano (1,2,3-cd) pyrene < 1880 wug/kg YT  EPAB270 1650 10/26/01 10/26/01
2-Mathylnaphthalane < 1850 uglkg EPA 8270 . 1660 10/26/01 10/26/01
Naphthalene < 1850 ug/kg EPA 8270 1650 10/26/01 10/26/01
Phenanthrene < 1650 ug/kg EPA 8270 ‘ 1650 10/26/01 10/26/01
Fyrene e 450 Jugikg - EPA BZ70 1650 10/26/01 10/26/01%
Target Analyte List - Metals _
Aluminum 3300 mokyg EPA 200.8 2.5 10/25/01 11/01/01
Antimony , < 25 mgkg UJ EPA2008 2.5 10/28/01 11/61/01
Arsenic 16 mglkg EPA 200.8 0.5 10/25/01 11/01/01
Barium 61 :)'mg!kg EPA 200.8 2.5 10/25/01 11/01/01
Berylilum : < 2.5 mykyg EPA 200.8 . 2.8 10/25/01 11/01/c1
Cadmium < 25 mgkg EPA 200.8 2.5 . 10/25/01 14/01/01
Calclum 12000 mglkg EPA 2151 1.0 10/25/01 11/02/01
Chromium 41 mghkg EPA 200.8 2.5 10/25/01 11/01/01
Cobalt 45  mglkg EPA 200.8 2.5 10/25/01 11/04/04
Copper ’ 1207 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
lron ‘ 38000 mglkg EPA 236.1 2.0 10/25/01 11/02/01
Lead 50  mgikg EPA 200.8 2.5 10/25/01 11/01/01
Magnesium 3400 mglkg EPA 242.1 1.0 10/25/01 11/02/01
‘anganesa 380 mglkyg EPA 200.8 25 10/25/01 11/01/01
Jroury . 0.4 mglkyg - EPA 200.8 0.1 10/25/01 11/01/01
Nickal . ' 38 J mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Potassium 580 mg/kg EPA 258.1 1.0 10/25/01 11/02/01
Sealenium < 2.5 mg/kg EPA 200.8 2.5 10/25/01 110101
Silver < 2,5 " mglkyg EPA 200.8 25 10/25/01 11/01/01

AR 05258
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CERTIFICATE OF ANALYSIS
No. 01102419  Page 16 of 28
Hydro-Terra Inc. ,
November 5, 2001

Project: - " NPS'Risk Assessment
Site Location;  East Station /D.C.
Project Number: 01110 o Date Sampled: 10/24/01
Matrix: Soil - Date Received: 10/24/01
Sarmple ID: TB-77 Result  Unit Method PQL Frepared Analyzed
“Target Analyte List - Metals . _ )
" Sodium 1000 mgfkg EPA 273.1 1.0 10/25/01 11/02/01
“Thalllura < 2.0 mgikg EFA 200.8 2.0 10/25/01 11/01/01
~ Vanadium 50 mglkg EPA 200.8 25 10/25/01 11401401
Zinc 56—malkg EPA 200.8 2.5 10/25/01 14/01/01
: ' viewed By:
Notas: : Reviewed By —W—&—(‘m -
PQL - Practizal Quantitation Limit . uallty Assurance Chemist (

Results reported on an as received basis
e - estimated vajue, less tharl guantitation limit

AR 05259
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CERTIFICATE OF ANALYSIS
No. 01102418 Page 17 of 28
Hydro-Terra Inc.

November 5, 2001

Project: . NPS Risk Assessment
Site Location:  East Station/D.C.
Project Number: 01110 Date Sampied: 10/24/01
Matrix: Soil Date Received: 10/24/01
Sample ID: TB-78 : Result  Unit Method PQL Prepared Analyzed
Polyniuclear Aromatic Hydrocarbons
Acenaphthene 3300 ugky EPA 8270 1650 10/26/01 10/26/01
Acenaphthylena ’ ) e 1300 wuglkg EPA 8270 1650 10/26/01 10/26/01
Anthracene 2700  uglkg EPA 8270 ‘ 1650 10/26/01 10/26/01
Benzo (a) anthracene 3100  ug/kg EPA B270 1850 10/26/01 10/26/01
Benzo (a) pyrsne 2700  ugfkg EPA 8270 165C 10/26/01 10/26/01
Banzo {b) flucranthens 1900 ug/kd EPA 8270 1650 10/26/01 10/28/01
o {g.h.l) perylene e 1100 ugkg EFA 8270 1650 " 10/26/01 10/26/01
‘benzo (K) Huoranthene 2100  ugkg =PA 8270 1650 10/26/01 10/26/01
Chrysane 3800 ugkg EPA 8270 1850 10/26/01 10/26/01
Dibenzo (a,h) anthracena < 1650 ugkg EPA 8270 1650 10/26/C1 10/26/01
Fluaranthene © 4700 uglkg EPA 8270 1650 10/26/01 10/26/01
Flucrene 2800  ugfkg EPA 8270 1650 10/26/01 10/26/01
Indeno {1,2,3-cd) pyrane < 1650 ugkg EPA 8270 1650 10/26/01 10/26/01
2-Mathyinaphthaiens 4000 ug/kg EPA 8270 1650 10/26/01 10/26/01
Naphthalene < 1650 ugkg EPA 8270 1650 10/26/01 10/26/01
Phenanthreng 5400 ug/kg EPA 8270 1650 10/26/01 10/26/01
Pyrene 8800 ug/kg EPA 8270 1650 10/26/01 10/26/01
Target Analyte List - Metals ' :
Aluminum 2700  mgkyg EPA 200.8 2.5 10/25/01 11/01/01
Antimany < 25 mgkg UT EPA200.8 2.5 10/25/01 11/01/01
Arsanic 13 mglkg EPA 200.8 0.5 10/25/01 11/01/01
Barlum 56 ¥ mgikg EPA 200.8 2.5 10/25/01 1101/
Beryllium < 25 mgkg EPA 200.8 2.5 10/25/01 11/31/01
Cadmium < 2.5 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Calclum . 180 mo/kg EPA 2151 1.0 10/25/1 11/02/01
Chromium 19 mogfkg EPA 200.8 . 2.5 10/25/01 11/01/01
Cobalt : 54  mg/kg £EPA 200.8 2.5 10/25/01 11/01/01
Copper ‘ ' 110 ¥ mg/kg EPA 200.8 ‘2.5 10/25/01 11/01/01
fron 21000  mg/kg EPA 236.1 2.0 - 10/25/01 11/02/01
Lead . - 450 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Magneslum - 690 mgfkg EPA 2421 1.0 10/25/01 11/02/01
‘‘anganese 180 ma/kg EPA 200.8 25 10/25/01 11/01/01
roury : 0.2  mgkg EPA 200.8 0.1 - 10/28/01 - 11/01/01
Nickal 1873 mg/kg £PA 2008 2.5 10/25/01 11/01/01
Potassium 440 ' mglkg EPA 258.1 1.0 10/25/01 11/02/01
Selenium ) < 25 mghkg . EPA 2008 2.5 10/25/01 11/01/01
Siiver < 2.5 mg/kg EPA 200.8 25 10/25/01 11/01/01
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 18 of 28
Hydro-~Terra Inc,

November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station / D.C.
Project Number: 01110 . Date Sampled: 10/24/01 T
Matrix: Soil Date Received: - 10/24/01

Sample ID: TB-78 Result . Unit Method PQL. Prepared Analyzed
Target Analyte List - Metals ‘ ‘
Sodium 930  mg/kg EPA 273.1 1.0 10/25/01 11/02/01
Thalllum < 2.0  mglkg EPA 200.8 .20 10425/01 14/01/01
Vanadium 14 mglkg EPA 200.8 2.5. 10725101 1101/
Zinc 130 77 mglkg EPA 200.8 2.5 10/25/01 11/01/01

Reviewed By:
. Nales: N T
ol.p Quality Assurance Chernist

POQL - Practical Quantilation 1.imit ' : .
. Resuits reported on an as raceived basis (
e - estimatad value, less than quantitation it ) N

AR 05261
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CERT!IFICATE OF ANALYSIS
No. 01102419 Page 19 of 28
Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment

Site Location:  East Station/D.C. |
Project Number: 01110 Date Sampled: 10/24/01
Matrix: Soil Date Received: 10/24/01
Sample ID: TB-79 Result Unit Method PQL Prepared Analyzed
Polynuclear Aromatic Hydrocarbons )
Acenaphthane < 1650 ugkg EPA 8270 1650 10/26/01 10/26/01
Acenaphthylene [} 210 ugkg EPA 8270 1650 10/26/01 10/26/01
Anthracene < 1850 ugkg ERA B270 1850 10/28/01 10/26/01
Benzo {a) anthracens e azo  ugkg EPA 8270 165C 10/28/01 10/26/01
Benzo (a) pyrens e 330 ugkg EPA 8270 1650 10/26/01 10/26/01
Benzo (b} fluoranthene e 330 ugkg EPA 8270 1650 10/26/01 10/26/01
zo {g.h,i) perylens < 1650 ugkg - EPA 8270 1650 10/26/01 10/26/01
L.nizo (k) fluoranthens e 310 ugkg EPA 8270 1650 10/26/01 10/26/01
Chrysene e 400 ugkg EPA 8270 1650 10/26/01 10/26/01
Dibenzo (a,h) anthracene < 1850 uglkg EPA 8270 1650 10/26/01 10/26/01
Fluoranthens a 440  ugkyg EPA B270 1650 10/26/01 10/26/01
Fluorena < 18650 ug/kg EPA 8270 1650 10/26/01 10/26/01
indenc {1,2,3-cd) pyrene < 1850 ugkg EPA 8270 1650 . 10/26/n 10/26/01
2-Methylnaphthalane < 1650 ugkg EPA 8270 1650 10/26/01 10/26/01
MNaphthalens < 1850 ugky EPA 8270 1880 10/26/01 10/26/01
Phenanthrane :] 240 ugkg ERA B27C 1850 ' 10/26/01 10/28/01
Pyrene e 680 ugkg EPA 8270 1650 10/26/01 10/26/01
Target Analyte List - Metals .
Aluminum 2800 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Antimony < 25 mghkg YT EPA2008 25 10/25/01 11/01/01
Arsenic 2.9 mgky " EPA 20038 0.5 10/25/01 11/01/01
Barium : 42 T mgkg EPA 200.8 2.5 10/25/01 11/01/01
Beryllium < 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Cadmium - < 25 mg/kg . EPA 2008 2.5 10/25/01 11/01/C1
Calecium . 6200 mgkg EPA 215.1 1.0 10/25/01 11/02/01
Chromium 12 makg . EPA200.8 2.5 10/25/01 11/01/01
Cohalt 25 mokg EPA 200.8 ' 2.5 10/25/01 11/01/04
Copper 19 ) mgkg EPA 200.8 2.5 10/256/01 11/01/01
Iren 7800  mgkg EPA 236.1 2.0 - §0/25/01 11/02/01
Lead 43 maky . EPA200.8 2.5 10/25/01 11/01/01
Magnasium 2900 mg/kyg EPA 2421 1.0 10/25/01 11/G2/01
““anganese ' 93  mg/ky EPA 200.8 2.5 10/25/01 11/01/01
roury < 0.1  mg/kg ERA 200.8 0.1 10/25/01 11/01/01
Nicksl . BT mokg EPA 200.8 2.5 10/25/01 11/01/01
Potassiurn 170 mg/kg EPA 258.1 1.0 10/25/01 11/02/01
Salanium’ : < 25 mg'kg EPA 200.8 2.5 10/25/01 11/01/01
Silver < 2.5 mg/kg EPA 200.8 : 2.5 . 10/25/01 11/01/01

AR 05262
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CERTIFICATE OF ANALYSIS
No. 01102419  Page 20 of 28
Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station / D.C. ,
Project Number: 01110 ' , Date Sampled: 10/24/01
. Matrix: Sail | _ Date Received: 10/24/01
Sample ID: TB-79 Result  Unit Nethod PQL Prepared ' Analyzed
Target Analyta List - Metals '
. Sodium 78 moghkg EPA 2731 1.0 10/25/01 . 1402401
T Thallum < 2.0 mgiky EPA 200.8 2.0 10/25/01 11/01/61
Vanadium 12 mglkg EPA 200.8 2.8 10/25/01 11/01/01
Zinc 24 Jmgrkg EPA 200.8 2.5 10725101 11/01/01
Reviewed By:
- Notes: . :
—= Quality Assurance Chemist

PN

PQL - Practicat Guantitation Limit
. Results reporied on an as received basis
e - estimated value, less than quantitation lirit

AR 05263
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CERTIFICATE OF ANALYSIS |
No, 01102419 Page 21 of 28
Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment

Site Location:  East Station / D.C.
Project Number: 01110 Date Sampled: 10/24/01
Matrix: Soll ' Date Received: 10/24/01
Sample 1D: TB-80 Resuit  Unit Method PQL Prepared Analyzed
Polynuclear Aromatic Hydrocarbons
Acenaphthene < 3300 ug/kg EPA 8270 3300 10/29/01 10/28/01 .
Acsnaphthylena e 770 ugkg EPA B270 . 3300 10/26/01 10/29/01
Anthracena < 3300 ug/kg EPA 8270 3300 ' 10/28/01 10/29/01
Benzo (a) anthracena 8 920 ugkg - EPAB270 3300 10/29/01 10/29/01
Banza (a) pyrene e 1300 ugfkg EPA B270 3300 10/29/01 10/29/01
Benzo (b) fluoranthene e 1100 ugkg EPA 8270 3300 10/29/01 10/29/01
zo (i) perylene e 1300 ugkg EPA 8270 3300 10/28/01 10/29/01
« . nzo {k) fluoranthane e 1300 ugiky EPA 8270 3300 10/29/01 10/29/01
Chryseng e 1100 wughky EPA 8270 3300 10/29/01 10/29/01
Dibenzo (a,h) anthracene < 3300 ugkg EPA 8270 3300 10/29/01 10/29/01
Fiuoranthene g 1700  uglkg EPA 8270 3300 10/29/01 10/29/01
Fluorene < 3300 ugkg EPA 8270 3300 10/28/01 10/28/01
Indeno (1,2,3-cd) pyrene < 3300 upfkg EPA 8270 a300 10/29/01 10/29/01
2-Methylnaphthalene < 3300 ughkg EPA 8270 3300 10/29/C1 10/29/01
Naphthalane < 3300 ugkg EPA B270 3300 10/29/01 10/28/01
Phenaninrena 8 610  ug/ky EPA 8270 3300 10/29/01 10/29/01
Pyrene 3300 ug/kg EPA 8270 3300 10/29/01 10/29/01
Target Analyte List - Metals )
Aluminum s 2900  mgkg EPA 200.8 2.5 10/25/01 11/01/01,
Antimony < 25 mgkgWJ EPA200.8 2.5 10/25/01 11/G1/01
Arsenic . 53 mglkg EPA 200.8 0.5 10/25/01 11/01/01
Barium 35 J mgkg EPA 200.8 25 . 10/25/01 11/01/01
Baryllium . « 25 mghkg EPA 200.8 25 10/25/01 11/01/01
Cadrnium < 25 mgikg EPA 200.8 2.5 10/25/01 11/01/01
Calcium 16000 mg/kg EPA 2151 1.0 10/25/01 11/02/01
Chromium . 12 mogkg EPA 200.8 2.5 10/25/01 11/01/01
Cobalt 47 mgkg EPA 200.8 2.5 10/25/01 11/01/04
Copper 34 J mg/kg EPA 200.8 2.5 10/25/01 11/01/01
iren 11000  mgkg EPA 236.1 2.0 10/25/01 11/02/01
Lead ’ - 100 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Magnesium : 9200 mg/kg EPA 242.1 1.0 10/25/01 11802/01
*Yanganese . . 120 mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Foury - 0.2  mghkg EPA 200.8 D.1 10/25/01 11/01/01
Nickel 19 J mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Potassium 210 mg/ky EPA 258.1 1.0 10/25/01 11/02/01
Selanium < 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Sliver < 2.5 mg/g EPA 200.8 2.5 10/25/1 11/01/01

AR 05264
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CERTIFICATE OF ANALYSIS
No. 01102419 Page 22 of 28
Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station / D.C. 7
Project Number: 01110 Date Sampled: 10/24/01
~ Matrix: Soil ‘Date Received: 10/24/01
- Sample ID: TB-80 Result  Unit Method POL Prepared Analyzed
Target Analyte List - Metals '
Sodium _ 100 magikg EPA 273.1 1.0 10/25/01 11102101
Thallium < . 20 mghkg EPA 200.8 2.0 10/25/01 1101001
Vanadiurn " 18 mglkg EPA 200.8 2.5 10/25/01 11/01/01
Zinc 65 J mafkg EPA 200.8 2.5 110/25/01 11/01/01
Reviewed By: ' :
. Notas: - ]
PQL - Practical Quantitation Limit Quahty Assurance Chemist ( [
_ |

_ Results reported on an as received basis ) .
@ - astimated value, less than quantitation limit . I

|
]_
!.

AR 05265
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CERTIFICATE OF ANALYSIS
Ne. 01102419 Page 23 of 28
Hydro-Terra Inc.

November 5, 2001

Project: NPS Risk Assessment
Site Location:  East Station/ D.C.
Project Number: 01110 ~ Date Sampled: 10/24/01
Matrix: Soil - : Date Recsived: 10/24/01
Sample ID: TB-81 - : Resuit  Unit Method PQL  Prepared Analyzed
Polynuelear Aramatic Hydrocarbons : .
Acenaphthena < 1850 ughkg EPA 8270 1650 10/26/011 10/29/01
Acenaphthylene < 1650 ugfkg EPA 8270 1650 10/28/01 10/29/01
Anthracene < 1650 ugkg EPA 8270 1650 10/29/01 10/28/01
Benzo (a) anthracane e 600 ugkg EPA 8270 1650 10/28/01 - 10/29/01
Benzo {a) pyrene e 650 ug/kg EPA 8270 1650 10/28/01 10/29/01
Renzo (b) fluoranthene 8 810 ugkg EPA 8270 1650 10/29/01 10/29/01
za {g.h,)) perylena g 360 uglkg EPA 8270 1650 10/29/01 10/25/01
Benzo (k} fluoranthene. [} 706 up/kg EPA 8270 165G 10/29/01 10/29/01
Chrysene ‘ 8 820 ughky EPA 8270 1650 10/29/01 10/29/01
Dibenzo (a,h} anthracena < 1850 ugkg EPA 8270 1650 10/29/01 10/29/01
Fluoranthene & 1000 ugkg * EPA 8270 1650 10/29/01 10/29/C1
Fluorene e 530 uglkg EPA 8270 1650 10/29/01 10/25/01
Indeno (1,2,3-cd) pyrena < 1650 ugrkg " EPA 8270 165G 10/29/01 10/26/01
2-Methylnaphthalena < 1850 ugkg EPA 8270 1850 10/29/01 10/29/01
Naphthalene < 1650 ugfkg EPRA 8270 ‘ 1650 10/29/01 - 10/29/01
Phenanthrena < 1650 ugkg - EPA 8270 . 1650 10/29/01 10/29/01
" Pyrene g8 1800 ugkg " EPAB270 1650 C10/26/01 10/29/01
Target Analyte List - Metals
Aluminum ' ' 2000 mgrkg  EPA 2008 2.5 10/25/01 11/01/01
Antimony _ < 25 wmghkg UT EPA2008 2.6 10/25/01 11/01/01
Arsenic : ‘ 12 mokg EPA 200.8 0.5 10/25/01 11/01/01
Barlum , _ 21077 mgikg EPA200.8 25 10/25/01 11/01/01
Beryllium < 25 mgkyg EPA 2008 25 10/25/01  11/0t/01
Cadmium < 25 mgkg EPA 200.8 2.5 10/25/01 11/01/01
Calclum . 36  mgkg EPA 215.1 1.0 10/25/01 11/02/01
Chromium o C 17 mg/ky EPA 200.8 2.5 10/25/01 11/01/01
Cobalt : _ 48 mgrkg EPA 200,8 2.5 10/25/01 . 11/01/01
Capper 60'J" mg/kg EPA 200.8 2.5 10/25/01 14/01/01
Iron 16000  mgfkg EPA 236.1 ) 2.0 10/25/01 11/02/01
Lead 1600  mg/kg EPA 200.8 2.5 10/25/01 11/01/01
Magnesium _ 1200 mglkg EPA 242.1 1.0 . 10/25/01 11/02/01
“anganese 82  mglkg EPA 200.8 2.5 10/25/01 11/01/01
areury ' 0.3 mgkg EPA 200.8 0.1 10/25/01 11/01/01
Nickel _ 245" mglkg EPA 200.8 25 10/25/01 - 11/01/01.
Potassium 120 mgkg EPA 2581 1.0 10/25/01 11/02/01
Selenium - < 25 mg/kg - EPAZ2008 2.5 10/25/01 11/01/01
Silver T < 25  mgky EPA 200.8 2.5 AN9RIN 11/01/01

AR 05266
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Project: NPS Risk Assessment

Site Location:  East Station/ D.C.

Project Number: 01110
Matrix: ~ Saoll

*Sample 1D: TR-81

Target Analyte List - Matals
Sodlum ‘

Thallium

Vanadium

Zinc

- Notes:

PQL - Practlcat Quantitation Limit

* Results reported on an as received basis

a8 - estimated value, less than quantitation limit

Al C
d“\c e 2,

s S
SEPARATION N %
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SCIENCE, : L &
INC geps
= MENTA
CERTIFICATE OF ANALYSIS
No. 01102419 Page 24 of 28
Hydro-Terra Inc. :
November 5, 2001
Date Sampled: 10/24/01
" Date Received: 10/24/01
Result . Unit Method PQL Prepared Analyzed
84  mghg EPA 273.1 1.0 10/25/01 11/02/01
2.8  mokg EPA 200.8 2.0 10/25/01 11/01/01
34  mgikg EPA 200.8 2.5 10/25/01 11/01/01
797 mgkg EPA 200.8 2.5 10/25/01 11/01/01

Reviewed By:

AR

Quality Assurance Chemist

05267
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6630 BALTIMORE NATICNAL PIKE

ROUTE 40 WEST

BALTIMORE, MARYLAND 21228

110-747-8770
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www.phasaonline,com

Project: NPS Risk Assessment

Site Location:  East Station / D.C.
Project Number: 01110

Matrix: Soil
Sample ID: Dup-1

Polynuclear Aromatic Hydracarbons

Acenaphthene
Acenaphthylene
Anthracana
Benzo {a) anthracene
Benzo (a) pyrene
Benzo (b} fluoranthene
za (g,h}) perylane

benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracens
Fluoranthena
Fluorena
Indeno (1,2,3-cd) pyrena
2-Methyinaphthalene
Napnthalene
Phenanthrens
Pyrene ‘
Target Analyte List - Metals
Aluminum
Antimony
Arsenic
Barium
Baryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
lron
Lead
Magnasium
" ‘anganesa

Acury
Micka!
Potassium
Selanium
Sitver

PHASE

- o,
SEPARATION : %
@ [ ]
" Ly
SCIENCE, y Iy ¢
INC e
A E)
- MENTAY
CERTIFICATE OF ANALYSIS
No. 01102419 Page 25 of 28
Hydro-TerraInc.
November 5, 2001
Date Sampled: 10/24/01
Date Received: 10/24/01
Result  Unit Method PQL .Prepared Analyzed
e 5000  uglkg EPA 8270 6600 10/23/01 10/29/01
e 1800 ugkg EPA 8270 6600 - 10/29/01 10/29/01
e 3600 ughkg EPA 8270 6600 10/29/01 10/29/01
8 " 4800 - ugkg EPA 8270 8600 10/20/01 10/29/01
B 3700 ughkg EPA 8270 6600 10/29/01 10/29/01
e 2600 ugkg EPA 8270 6600 10/29/01 10/29/01
< B600  ugkg EPA B270 6600 10/29/01 10/25/01
e 3100 ugkg EPA B27C 6800 10/29/01 10/29/01
e 5000 ugky EPA 8270 6600 10/29/01 10/29/01
< BG600 uglkg EPA 8270 6600 10/29/01 10/28/014
6700  uglkg EPA 8270 6600 10/29/01 . 10/29/01
a8 4000 ugkg EPA B270 8600 10/29/01 © 10/28/01
< 6600 ugkg EPA 8270 6500 10/29/01 10/28/04
e 5200 ugkg EPA 8270 5600 10/29/c1 10/29/01
< 8600 ugkg EPA 8270 6600 10/29/01 10/29/01
7500 ugkg EPA 8270 6600 10/29/01 10/29/01
12000 ugikg EPA B270 6600 10/29/01 10/29/01
4800  mg/kg EPA 200.8 25 10/25/01 11/01/01
< 25 mgkg UT EPA 2008 25 10/25/01 11/01/01
11 mgkg EPA 200,8 0.5 10/25/01 11/01/01
84 J mgfkg EPA 200.8 2.5 10/25/01 11/01/01
< 25 mgkg EPA 200.8 25 10/25/01 11/01/01
< 25 mghg EPA 200.8 25 10/25/01 11/01/01
140 mg/kg EPA 215.1 1.0 10/25/01 11/02/01
18 mglkg EPA 200.8 25 10/25/01 11/01/01
13 mgkg EPA 200.8 2.5 10/25/01 11/01/04
897 mg/kg EPA 200.8 25 10/25/01 11/01/01
18000  mglkg EPA 236.1 20 10/25/01 11/02/01
520 mghkg EPA 200.8 25 10/25/01 11/01/01
1200 mo/kg EPA 242.1 1.0 10/26/01 11/02/01
180 mgtky EPA 200.8 2.5 10/25/01 11/01/01
0.2 mgg EPA 200.8 0.1 10/25/01 11/01/01
18 T mgkg EPA 200.8 .. 25 10/25/01 11/01/01
580  markg EPA 258.1 ' 1.0 10/25/01 11/02/01
< 25 moykg EPA 200.8 25 10/25/01 11/01/01
< 25 mgikg " EPA 200.8 25 10/25/01 11/01/01

AR 05268
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PHASE

Project: ~ NP8 Risk Assessment

Site Location:
P‘roject_Number: 01110
‘Matrix: Soil

- Sampie ID: Dup-1

Target Analyta List - Metals
Sadium

Thailium

Vanadium

Zinc

Notes:
PQL - Practical Quantitation Limit
__ Results reported on an as recelved basls -
e - astimated valua, less than quantitation limit

East Station / D.C.

- ' o
; o # -t
SEPARATION )
2]
y
SCIENCE, Y §
INC %, oy
" AENTAL
CERTIFICATE OF ANALYSIS
Na. 01102419 Page 26 of 28
Hydro-Terra Inc. ‘
November 5, 2001
Date Sampled: 10/24/01
Date Received: 10/24/01
Result Unit  Method PQL Prepared Analyzed
1400  matkg EPA 2734 1.0 10/25/01 14/02/01
2.0 -mgfkg EFA 200.8 20 10/25/01 11/01/01
18 rmg/kg =~ EPA200.8 25 10/25/01 11/01/01
140 7 mafkg EPA 200.8 10425101 14001401
‘Reviewed By: W () m I8
Quallty Assurance Chemist (

AR 05269
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6630 BALTIMORE NATIONAL PIKE

ROUTE 40 WEST

BALTIMORE, MARYLAND 21228

410-747-8770
300-932-9047
410-788-8723 Fax
www,phaseorine.com

Project:

Site Location:”  East Station / D.C.
F Project Number: 01110

Matrix: Soil

4 Sample 1D: Dup-2

@ Ol

Polynuclear Aramatie Hydrocarbens

Acenaphthene
Acenaphthylena
Anthracens
Benzo (8) anthracene
Benzo (a) pyrena
Benzo (b) flucranthene
zo {g,h,i) perylene

unzo (k) fluoranthene
Chrysane
Dibenzo (a,h) anthracena
Fluoranthens
Fluorena
Indena (1,2,3-cd) pyrene
2-Mathylnaphthalena
Naphthalene
Phananthrene
Pyrene
Target Analyte List - Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
‘‘qnganese

ireury
Nickel
Potassium
Selanium
Silver

NPS Risk Assessment
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NCAL Chg,

e‘&{ <
SEPARATION 3 2
o (]
SCIENCE 3 &
] < >
INC S
A 8
" MeNTAV
CERTIFICATE OF ANALYSIS
No. 01102419 Page 27 of 28
Hydro-Terra inc.
November 5, 2001
Date Sampled: 10/24/04
Date Received: 10/24/01
Result - Unit Method PQL Prepared Analyzed
< 1850 uglkg EPA 8270 1650 10/29/01 10/20/01
e 900 ughkg EPA 8270 1650 . 10/29/01 10/29/01
e 230 ughkg EPA 8270 1650 10/26/0% 10/29/01
e 1300 ugkg EPA 8270 1650 10/29/01 10/29/01
e 890 ugkg EPA 8270 1850 10/29/01 10/28/01
2000 ugkg EPA 8270 1650 10/29/01 10/29/01
2200  uglkg EPA 8270 1650 10/29/01 10/29/01
1900 ug/kg EPA 8270 1650 10/20/H1 10/20/01
1700 uglkyg EPA 8270 1650 10/25/01 10/29/01
< 1650  ughkg EPA 8270 1650 10/29/01 10/29/01
2600  uglkg EPA 8270 1650 10/29/01 10/29/01
< 1850 ugkg EPA 8270 1650 10/29/01 10/29/01
< 1650 ug/kg EPA 8270 1650 10/29/01 10/29/01
< 1650 ugkg EPA 8270 1650 10/29/01 10/29/01
< 1650 ugkg EPA 8270 1650 10/29/01. 10/29/01
e 500 ughkg EPA 8270 1850 10/28/01 10/29/01
5300 ugkg EPA 8270 1650 10/29/01 10/29/01
1600 mghkg EPA 200.8 2.5 10/25/01 11/01/01
< 25 mgkg U EPA200.8 2.5 10/25/01 11/01/01
54 mglkg EPA 200.8 0.5 10/28/01 11/01/01
280" mg/kg ERA 200.8 25 10/25/01 11/01/01
< 25 mgkg EPA 200.8 25 10/25/01 11/01/01
< 25 mykg EPA 200.8 25 10/25/01 11/01/01
-8 mgkg EPA 215.1 1.0 10/25/01 11/02/01
" 8.8 mgkg EPA 200.8 2.5 10/25/01 11/01/01
22 mghkg EPA 200.8 2.5 10/25/01 11/01/0%
200 T mglkg EPA 200.8 25 10/25/01 11/01/01
7300 mg/kg EPA 236.1 2.0 10/25/01 11/02/01
39  mokg EPA 200.8 2.5 10/25/01 11/01/01
510  mglkg EPA 242.1 1.0 10/25/01 11/02/01
31 mghkg EPA 200.8 2.5 10/26/01 11/01/01
< 01 mokg EPA 200.8 0.1 10/25/C1 11/01/01
10 T mg/kg EPA 200.8 2.5 10/25/01 11/01/01
160  mgkg EPA 258.1 1.0 - 10/25/01 11/02/01
< 25  mg/kg EPA 200.8 25 10/25/01 11/01/01
< 25 mgikg EPA 200.8 25 10/25/01 $1/01/01
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OFFICES: .
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST '
BALTIMORE, MARYLAND 21228
410-747-8770

800-832-2047

410-788-8723 Fax
www.phaseonline.com

?roject: - NPS Risk Assessment
Site Location:  East Station /D.C.
Project Number: 01110

Matrix: ~Sail

10/24/01
10/24/01

Date Sampled:
Date Received:

SEPARATION

PHASE

SCIENCE,
INC.

CERTIFICATE OF ANALYSIS
No. 01102419 Page 1 of 2
Hydro-Terra Inc.

November 16, 2001

Sample ID: TB-70

Tota!l Cyanide
Cyanide .

Sample ID: TB-714

Total Cyanide
Cyanide

Sample ID: TB-72

- Total Cyanids

‘Cyanide

Sample tD: TB-73

Total Cyanide
Cyanide

Sample ID: TB-74

Total Cyanide
Cyanide 7

Sample 1D: TB-75

Total Cyanide
Cyanide

Sample 1D: TB-78

Total Cyanide
Cyanide

Sample (D: TB-77

Total Cyanide

" Cyanide

Result * __ Unit Method PaL Date Analyzed
< 5 mgikg WL EPA 9010B 5 - 11/13/01
y . . _

< 5§ mgkg ]~ EPA9010B 5 1113/01

< 5 mgkg T EPAG010B 5 . 1113101

21 T mgtkg 'EPA 5010B ‘ 5 1113101
26 7} mglkg EPA 9010B S 1113/01

< 5 mgkg [|J~ EPAQ010B | 5 11/13/01

< 5 | moikg T EPAgoioB 5 11/13/04

< 5 mgkg |7~ EPA9010B 113001

Reviewed by: J/[a}ff ﬂﬁéu/(

Nates/Comments:
PQL - Practical Quantitation Limit
Rasults reported on an as received basls.

Quallty Assurance Chemist.
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S?&—Tﬁé%é"iﬂmmmga SEPARATION

00.032.9047 SCIENCE.
3

410-788-8723 Fax

www.phaseonline.com - - INC
. L]

CERTIFICATE OF ANALYSIS
No. 01102419 Page 2 of 2
Hydro-Terra Inc.

November 16, 2001

Project: NPS Risk Assessment
Site Location:  East Station/ D.C.
Project Number: 01110

Matrix: Soil

Date Sampled: 10/24/01
Date Received:  10/24/01

Result Unit Method PQL Date Analyzed

Sample ID: TB-78
Total Cyanide
Cyanide < 5 mgkg L|J EPAgoioR 5 11/14/01
Sample ID: TB-79
.otal Cyanide
Cyanide < 5 moky WJ EPAgot0B 5 11/14/01

Sampfie ID: TB-80

Total Cyanide : , o
Cyanide - < 5 wmoke UJ EPAs010B 5 11140

-Sample ID: TB-81

Total Cyanide
Cyanide < 5 mgkg |{ J  EPA9010B 5 1114/01

Sample ID: Dup-1

Total Cyanide
Cyanide < 5 mghkg ||TJ  EPA9010B 5 11/14/01

Sample ID: Dup-2

Total Cyanide _
Cyanide , < 5 mgka T EPASD10B 5 11714101

Noles/Comments: ) : _ Raviewed byi Mﬂ/ﬂ /OM

AQL - Practical Quantitation Limit
Results reported on an as rzcelved basis ‘ . Quallty Assurance Chemist
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QFFICES:

PHASE

CALC,
\;{1 ﬁltf‘@

Percent Solids

Notes:
PQL - Practical Quantitation Limit

Reviewed by:_. LUL‘H (},OCW-

y Quality Assurance Chemist

6630 BALTIMORE NATIONAL PIKE o o
ROUTE 40 WEST . o r,
BALTIMORE, MARYLAND 21228 SEPAH &T HO 3 =2
410-747-8770 ° .
800-932-9047 m e
~ 410-788-8723 Fax SG!ENCE, Z _ é’(
www,phaseonline.com . "QO o
INC. e
CERTIFICATE OF ANALYSIS
No. 01102419 Page 1 of 2
Hydro-Terra Inc. '
December 4, 2001
Project: NPS Risk Assessment
Site Location:  East Station / D.C.
Project Number: 01110
Matrix: Soil
Date Sampled:  10/24/01
Date Received;  10/24/01
Result Unit Method Date Analyzed
Sampie 1D: TE-70
Percent Salids 88 % Gravimetry 10/29/0
Sample ID: TB-71 | _ ,
Percent Solids 88 % Gravimetry 10/29/0 (
Sample 1D: TB-72
. Percent.Solids B5 % Gravimetry 10/29/0
Sampie ID: TB-73
Percent Solids 74 % - Gravimetry 10/28/0
Sample ID: T8B-74 7
Percent Solids M % Gravimetry 10/29/0
Sample iD: TB-75
Parcent Sollds 92 % Gravimetry 10/29/0
Sample 1D: TB-76 ,
Percent Solids 88 % Gravimetry 16/28/0
Sample ID: TB-77 _
Percert Salids B4 % Gravimetry 10/28/0
Sample ID: TB-78 .
Percent Solids 76 % Gravimetry 10/29/0
Sample |ID: TB-79 _
91 % Gravimetry 10/28/0
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OFFICES:
6630 BALTIMORE NATIONAL PIKE

AOUTE 40 WEST

BALTIMORE, MARYLAND 21228
410-747-8770

300-932-9047

410-788-8723 Fax
www.phasaonline.com

Project:

Site Location:
Project Number; 01110
Matrix: Soil
10/24/01
10/24/01

Date Sampled:
Date Received:

Sample ID: TB-80

Percent Solids

jample 1DB: TB-81
Percent Salics

Sample ID: Dup-1

.Percant Solids

Sample ID: Dup-2
Percent Solids

Notes:
PQL - Praclizal Quantitation Limit

PHASE
SEPARATION
SCIENCE,

NPS Risk Asséssment
East Station /D.C.

- (o) o ¢
I N C - Vasent ALS
CERTIFICATE OF ANALYSIS
No. 01102419  Page 20of2
Hydro-Terra Inc,
December 4, 2001
Result  Unit Method Date Analyzed
90 % Gravimetry 10/29/0
79 % Gravimetry 10/25/0
B % Gravimetry 10/20/0 -
91 % Gravimetry 1072840
Reviewed by: w({,u_

uality Assurance Chemist
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' DATA QUALIFIERS
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ORGANIC DATA QUALIFIERS

U~ Indicates that the compound was analyzed for, but not detected at or above the Contract Required
Quantitation Limit (CRQL), or the compound is not detected due to qualification through the
method or field blank

J -  The associated numerical value is an estimated guantity.

JN - Tentatively identified with approximated concentrations (Volatile and Semij-Volatile Qrganics),
Presumptively present at an approximated quantity (Pesticides/PCBs).

" UJ - The compound was analyzed for, but not detected. The sample quantitation limit is an estimated
quantity due to variance from quality control limits, .

C - Applies to Pesticide results where the identification has been confirmed by GC/MS.
E- Repdrted value is estimated due to guantitation above the calibration range.

D - Reported result taken I"rmﬁ diluted sample analysis, |

A - Aldol condensation product.

R-  Reported value is nnusable and.rejected due to variance from quality contro! limits,

NA - Not Analyzed.
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INORGANIC DATA QUALIFIERS

U - Indicates analyte not detected at or above the Contract Required Dretection Limit (CRDL), or the
compound is not detected due to qualification through the method or field blanl.
Indicaies analyte result is between Instrument Detection Limit (IDL) and CRDL.

J - The reported value is estimated due to variance from quality control linits,

The element was analyzed for, but not detected. The sample quantitation limit is an estimate due to
variance from quality control limits.

K-  Reported value is estimated because of the presence of interference.

R - Reported value is unusabie and rejected due to variance from quality control limits,

NA - Not analyzed.
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CASE NARRATIVES
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Analytical Chemistry - Environmental Science «

Case Marrative
Page 3 of 3

- Client: Hydro-Terra Inc.

"~ Project: NPS Risk Assessment
Project#: 01110

" The fallowing Resuit Qualifier has been referenced for this project data:
" e = gstimated value, below reporting limit

Reviewed by: ){;{M (}/0(/‘.11 pate._ P Hoy ol ‘

Quality Assurance Officer

AN TR |
p ot oo Tl s e i e
(|
e _
! : 'E":I i T
: ,..-1"4
~ | i
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SAMPLE CHAIN OF CUSTODY/AGREEMENT FORM

PHASE SEPARATION SCEENCE ENC

www.phaseoniine.com

CLIENT: H'?J;’éo -TEzay; PHONE NO: (iu ) 7% /224

PSS Pm]ect #:

| o 2

18260 ¥V

07102419 PAGE
B PROECTMGR: T2 myciy  FAXNO{ Gls) 720 [ 754 T e

- : No. [SAMPLEE YAt na
Q prosecTnave: VPSS @rrk AdisrsmsaT < RALLR e >
J ‘ . 4/ / ' g _ B Requiret
SITE LOCATION: 7 AT sT /o Dl A Py ‘Q
i PROJECT NUMBER: <5545 c/ho A E A - Q\ o

N GRAB
P.O. NUMBER; @J110 E N j\
. Vg
i LAB NO. SAMPLE IDENTIFICATION DATE TIME | MATRIX hN REMARKS
70 /%}?‘i};i fose | Soe | 2] C P< K
7£- 7} lo35
8- 72 Jo2e
Tg- 72 /Yo
75~ 7% RES
TP-75 | s \
&7k e
To-77 /110
* T &7 foP . 1\_\ L
TH9~79 JJ ’S 2o N : -
3 Collecied / Relinquishe :{1) Date Time Received By: ¢ Shipping Carrier: Sample Condition Upon Receipt:-
/{n /,,4# f’c/ { stippl T'ktN-cumr 4 JQ
e 2?'/(7, /7 Yo § Shipping Ticket No: s d
Relin ad By: (2) Date Time Received By: Data Deliveribles Requirad Chain of Custody Seal:
. Levetl Levelli @ COOLER Mﬂ: CONTAINER
Relinguished By: {3) Date Time Received By: Requested Turnaround Time and Special Instructions: /Py 75/
L. boan7” LT iy /,M‘ 7 /W
Relingquished By: (4 Dat Ti Recei Lab
elinquished By: (4) ate ime eceivedfior La orat By: 7'/&/7/}"— /OCQL =
Je f?/ 5l |\

e Na’uona\ P“ke . Houle 40 West Bamrnore Maryland 21228 (410) 747.87 ‘(800) 932 904? FAX (410) 788-8723

The c:hent {Client Name), by signing, or having client’s agent sign, this “Sample Chain of Custoay-Agreement Form”, agrees to pay for the above requasted services per the latest v.
Brochure or PSS—pro\nded quotahon mc%udmg any and all attorney s of other reasonable fees if collection becomes necessary.

i

1 of the Service
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PHONE NO: (

)

SAMPLE CrAIN OF CUS1UD AGHhEMeNT

TRV ) N

www.phaseonline.com

/a/Jz//

e

Sy

Received For Lablystory By:

6630 BaltimOfe Natlonai Pike » Route 40 West Baittmore Maryiand 21228 = (410} 74Y-8770 + {800} 932- 9047 » FAX {41 0) 788-8723

The client (Client Name), by signing, or having client's agent sign, this “Sampie Chain of Custody/Agresment Form”, agrees to pay for the above requested services per the latest version of the Senvice
Brochure 'or PSS-provided guotation including any and ali attorney’s or other reasonable fees if coflection becomes necessary.

oYl 2
i o 7 ! L{ 7 PAGE or ’Z""
§ PROJECT MGR: FAX NO: { ) —
| No. {samPLe (SR (T
] - 7——
B PROJECTNAME: APT  PIJK P IELL AT C | TR R
] : 0 e § Feauid
. N =
§ SITE LOCATION: T |comp @ S
§ PROJECT NUMBER: Pl e {\ ng‘
i} N | GRAS Q?\ {:‘
PO. NUMBER: &) o : £
. ' - S -
LAB NO. SAMPLE IDENTIFICATION DATE TIME MATRIX & REMARKS
sy 4 fﬂ/ﬁ)o[ 14y | Sull T C | <
’ (ALE LN
_7e-&) [ A0 |

Dur- g ) 0%vo /

Dur- 2 L doszo |\ v | ¥
p’ Collected / Relinquished By: (1} Date Time Received By: Shipping Catrier: ( Sampte Condition Upon Receipt:
ey %_ "/%{ /7} 0 Shipping Ticket No:cl’l G:l o ({
@Q‘Uﬁdai (2 Date Time Received By - Data Deliveribles Reguired Chain of Custody Seal:

Levell Leveill lﬂ?jﬁi, COOLER Mﬁf CONTAINER

Relinquished By: (3) Date Time ‘Recsived By: Reguested Turnaround Time and Special Instructions:
j; Jre  rres )
Relinguished By: (4) Date Time

*




APPENDIX F

- Section 8 from Report of “Additional
'Remedial Investigation and Feasibility
Study (Phase IV)” for East Station,
Dated August 31, 1998
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8. HUMAN-HEALTH RISK

The purpose of this risk assessment is to evaluate potential adverse effects to
present and future human receptors on or near the study area {including the East
Station property, NPS property, and public streets on the south and west side of the
East Station property) as the result of exposure to hazardous substances. The
evaluation considers potential effects under (1) present uses on the East Station and
NPS properties; {2) a transitional use of the properties when activities to prepare the
land for beneficial use, including grading and building construction, might cause
exposures to or releases of toxic substances; and (3) future uses of the properties
which might or might not permit completely unrestricted use of the properties. In
essence, study of the first of these conditions constitutes a baseline risk assessment.
Preparing the site for beneficial use may require actions, such as paving, which may
have remedial effects, The third of these conditions entails some additional
remediation - not as mandated remediation, but as a means of preparing the site for
beneficial uses. It is assumed that the future use of NPS property is to be a park
similar to the Anacostia Park across the river. Two future uses of the East Station

property were assessed: (1) commercial/industrial use, and (2) residential use.

The assessment considers the possibility that detected contamination, which
arose from activities at the MGP on the East Station property, might affect the health
of present onsite or nearby populations, as well as of those populations that might
work in, reside on, or visit the property in the future (Figure B-1). The assessment

consists of three steps.

B Selection of Chemicals of Potential Concern
m  Exposure Assessment
B Risk/Hazard Assessment

First, recent sampling/analysis results are used to choose chemicals of potential
concern {COPC), or “indicator chemicals.” Second, decisions are made as to how
much of those chemicals are present and whether they could migrate to places where
people are likely to come in contact with them. This is térmed the exposure
assessment, wherein the frequencies and degrees of exposUre at typical locations are

FINAL AUG 98 (Revised FEN 99) . 8-1 : flyd!' o-Terra
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guantified. The expdsure assessment results are used in the- third step' {riskfhazard
assessment), wherein information regarding contaminant toxicities is assembled and
used to estimate risks or degrees of hazard to exposed populations. Once these
estimates are generated, a number of statements are made as to the significance of

the findings and the certainty/uncertainty of the assumptions used in deriving the

estimates. These permit the reader to better understand where non-conservative or

conservative assumptions have been made, and their influence on the estimated

measures of risk or hazard.

The procedures used in this risk assessment are consistent with USEPA

guidance where such guidance is available. Additional technical information and

guidance are also used and referenced where appropriate.

Attention is focused on the potential effects of human exposure to compounds,
such as PAHs, that are reasonably traceable to the residual products of gas
manufacturing. Since ground water discharging from the site is not believed: to
influence the quality of any drinking water supply {see Section 4.4.4), no attermpt is
made to evaluate ground water from the'standpoim: of conformance to drinking-water

quality standards or potability.

Figures and tables referenced in the text are found at the back of this section.

8.1 Chemicals of Potential Concern

Environmental sampling data collected on the study area, found in Appendix A
and described in Section 5, were evaluated to determine which chemicals should be
retained for use in the human-health risk assessment. They were evaluated in
accordance with the USEPA's Risk Assessment Guidance for Superfund (RAGS)
(USEPA, 1989a), as applied to organic compounds, or USEPA Region |l gu1dance
espemaliy Smith {1996}, as applied to inorganic analytes. :

The site-related COPCs (i.e, posing a possible risk of adverse health effects to
exposed humans} that would most appropriately serve as the focus of the risk
assessment were selected from among all those found. The chemicals found in river

Hydro-Terra

FINAL AUG 98 (Revised FED 99) ’ 8'2
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sediment, subsurface solil, and surface soil were those identified and quantified during
this investigation. No chemicals exceeding drinking-water maximum concentration
limits (MCLs) were found in river water. The chemicals in fish were from a 1292
study by Versar, Inc. (Pinkney et al., 1993). Versar analyzed Anacostia River water,
sediment, and biota at segments of the river near the study area to assess the impact
of an oil spill, not associated with study-area contamination, on the river. The Versar
data on concentrations of selected organics in fish were used in this risk assessment.

Air samples were not taken during the present study; however, recent
occupational-exposure air sampling within the Eas_t Station office/treatment building
on four occasions {August 1993, July 1994, October 1385, and October 1986)
revealed that the indoor air quality did not exceed any acceptéble limits. Air sampling
within the D.C. Public Works building on the NPS property occurred in October 19986,
The indoor air-quality was not above acceptable limits at that location. Chemicals
detected in samples collected from the study area include those present as a result of
releases related to industrial activities at the site, some that may have been introduced

from offsite sources and some that may be naturally occurring chemicals.

8.1.1 Selection of Chemicals of Potential Concern

The selection process is detailed in Part [l of Appendix D and summarized herein.
The screening methodology was approved by USEPA, Region Iil.

8.1.1.1 Elimination of Chemigals

Initially, consideration was given to all detected and identified chemicals found
in each medium. The less significant chemicals were then screened out. There are
several reasons for eliminating target'compound list (TCL) and target analyte list {TAL)
chemicals from consideration in a risk assessment. At the study area, four elimination

criteria were used. |

m  Step 1. Chemicals Not Detected
w  Step 2. Concentrations below USEPA Criteria
m  Step 3. Toxicity Screening - Organics Only
B Step 4. Risk Based Concentration Screening - Inorganics Only
FINAL AUG 98 (Revisod FED 99) 8-3 Hydro-Terra
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FINAL AUG 98 (Revised FE 99) : 8-4

Step 1: Any chemical that was not detected in a given medium was eliminated

for that medium as a COPC because there was no evidence that the chemical

was present in the medium.

Step 2: Water solutes in Anacostia River water were eliminated from
consideration because they all fell below USEPA MCLs, below lifetime health
advisory levels {e.g., zinc), below drinking water equivalent levels {DWELSs)
calculated from USEPA reference dosss {(e.g., manganese), or below action

levels at the tap (e.g., léad).

Step 3: The toxicity screen (USEPA, 1989a) determines which of the remaining
‘chemicals have the potential to contribute significantly to site risks. The
following algorithm is used to calculate the concentration-toxicity score for a
given chemical in a given medium for carcinogens and non-carcinogens

separately.

Ri = Ci X T]

Where:

R, = toxicity score for chemical "i" in the media

T, = maximum concentration of chemical "i* found in the medium

T, = toxicity value for chemical "i" {1/oral reference dose) for a noncarcinogen

or slope factor for.a carcinogen.

The total concentration-toxicity score (R) for all carcinogens or non-carcinogens
in a given medium is the sum of the scores for the individual chemicals,

expressed by the equation, R = ZR,. This screen was applied to the organic’

chemicals in sediment, surface sail, and subsurface socil. Chemicals contributing
less than 2 percent to one of the total risk scores for any of these maedia
{(noncarcinagenic or carcinogenic) were eliminated from further consideration as

potential chemicals of concern.

Step 4: Risk-Based Concentration (RBC) Screening for noncarcinogenic effects
of inorganic chemicals was applied individually, to each of seven pertinent

H ydrb—Term
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chemical data groups (Groups 1 through 5, 7, and 11). The data groups are
composed of chemical data, specific to different parts of the study area, used
in the analysis of risks associated with specific exposure scenarios. For
example, in order to calculate potential risk to a construction worker, data from
soil samples collected in the construction area were used. The data groups are

summarized in Table 8-1.

The RBC screening consisted of a comparison of the highest concentration of
a noncarcinogenic inorganic' chemical in the sediment or soil medium data group
with 1/10 the soil ingestion RBC {Risk-Based Con.centration) promulgated by US
EPA:_Region Il (Smith, 1996). Use of the factor 1/10 addresses the possibility
that a hazard index of greater than 1.0 might result from grouping several target

~ hazard quotients, each one less than 1.0 (Smith, 1293). When the highest
- concentration of a chemical was greater than 0.1 RBC, the chemical was
retained for consideration for the sample group in question. There are no
reference doses, hence no RBCs, for-calcium, magnesium, potassium, sodium
or lead; the first four of these are considered non-toxic and are essential
nutrients. Lead is toxic and has an action level of 400 mg/kg (Section 8.3.4},
a value exceeded in four samples from the Easf Station property {(one
subsurface-soil sample and three sediment samples); thus, lead was retained for

further consideration.

Detected inorganic chemicals with carcinogenic effects for which slope factors
were available were all retained, specifically, arsenic (oral and inhalation),
beryllium (oral and inhalation}, cadmium {inhalation), and chromium {inhalation).

8.1.1.2 Chemicals of Potential Concern

Those chemicals remaining after completing the four-step-elimination process
are the COPCs for the various media and are shown on Table 8-2. The selection
process is described in more detail in Appendix D.. |n addition to the individua!
chemicals, the group concentrations of polynuclear aromatic hydrocarbons (PAHs) in
fish were reported as such by Versar {Pinkney et al., 1993) with no breakdown by

FINAL AUG 98 (Revised FER 59) 8-5 . Hydro-Terra
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individual constituents. All other total PAH values in this report represent the total of

values for the following 17 noncarcinogenic and carcinogenic PAHSs.

fluoranthene dibenzo[a,h]anthracene

benzo[ghilperylene

8 naphthalene B pyrene
B 2-methylnaphthalene ®# benzolalanthracene

Il .acenaphthylene 8 chrysene

8 acenaphthene m  benzolblfluoranthene

®m  fluorene B benzolklfluoranthene

¥ phenanthrene B benzolalpyrene

E anthracene B indeno{1,2,3-cd}pyrene
" W '
[

8.2 Exposure Assessment

Exposure to a chemical is the contact between an individual and a COPC. The
magnit'ude of this contact is determined by estimating how much of the chemical is
available for absorption at one of the body's exchange boundaries {i.e., the intestinal
tract, the lungs, or the skin} during a specified period of time. The objéctive of an
exposure assessment is to determine the type and magnitude of such exposure to
COPCs. Figure 8-1 is a conceptual exposure diagram. Details of exposure assessment
are to be found in the individual scenarios in Appendix D, Part l. Each scenario
summarizes one of the possible exposure situations with a specific target population,

route of exposure, and source.
8.2.1 Exposure Setting

8.2.1.1 Ehvsical‘Settinq

The area affected by the release of tar, oil, and solid residuals of gas

manufacturing includes portions of the East Station property, 12" Street adjacent to

East Station, Water Street below East Station, southwest of the former above-ground
oil tanks, and the portion of the NPS property extending from the 12th Street Sewer
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to the vicinity of monitoring well MW-4 near the upstream boat yard (Figure 4-12,
Section 4).

The climate in the District of Columbia (DC), including the study site, is
influenced by three factors. First, its latitude places it in a zone of prevailing west-to-
east atmospheric flow of both polar and tropical air masses. Second, DC is situated
on or near several paths that are frequently followed by low-pressure storm systems.
The third factor is its riverine location. The A;_'xacostia River influences the local climate

by moderating temperature extremes.

Meteorological information is based on data collected at the Washington
National Airport, three miles southwest of the study area. On average, temperatures
at the airport dip to or below the free_zing point 71 days per year. The coldest
temperatures occur in January and February. Temperatures exhibit an annual mean
of 14°C (67.5°F). The warmest temperatures occur in July and August. Low
pressure systems regularly pass through the region, producing precipitation
approximately one day in every three. Data from 1965 through 1974 indicate a mean

“annual precipitation for DC of 99 centimeters (38.9 inches). The average annual
surface wind speed at a height of 10 meters {m) is 3.4 m/sec (GRI, 1988),

The vegetative cover on portions of the East Station and NPS ﬁroperties is
sparse, reflecting the current use of the properties. This condition favors release of
fugitive dust from the soil through wind erosion.

~ The Anacostia River is tidally influenced, so that no simple statements can be

~ made about its flow rate or pattern. Overall, the 10-year average 7-day low flow is
about 8.1 cubic feet per second. The water is not capable of sustaining a year-round
cold water or seasonal cold water fishery; however, there is a brief shad spawning run
in the springtime. Carp, brown bullhead, and channel catfish are found in the river. .
Sunfish are a territorial species common to the vicinity.

WG currently pumps from its property and the NPS property a significant portion
{approximately 19,000 gallons per day) of the impacted ground water that flows
towards the Anacostia River and effectively removes volatiles, semi-volatiles,
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suspended salids, and immiscible chemicals from the water in a treatment facility

constructed on its property. The water treatment steps include sedimentation,
oil/water separation, and air stripping. The treated water is discharged to the sanitary
sewer system under a discharge permit. The volatiles-laden air from the air-strippers

is passed through activated carbon adsorbers before being released to the atmosphere

under an air-discharge permit.

The East Station property and the portions of the NPS property used by the DC

| Department of Public Works {DCDPW], Corps of Engineers (COE), and formerly used

by WG are fenced, and access is controlied.

8.2.1.2 Potentially Exposed Populations Under Present Land Use

WG maintains offices and a water treatment plant in a two-story building on its
property. An average of approximately nine people work in the building and could be
exposed to volatile chemicals and contaminated dust particles in the air, The same

exposure routes apply to two permanent office workers in the DCDPW's and COE's |

buildings and equipment operators employed by the DCDPW and COE who use these

facilities less frequently.

Periodically, rowing club members and anglers using the narrow strip of NPS
land and adjoining river extending from beneath the 11th Street Bridge to the vicinity

" of the COE site could be exposed to chemicals in the river, including, but not limited

to, those from the study area, either dermally or by fish ingestion,

Utility workers digging into contaminated soil while maintaining gas, sewer, and

water lines on the East Station and NPS properties and on land under and along 12th .

Street and Water Strest could also be exposed to chemicals via dermal contact with
and ingestion of affected soil and through inhalation of gaseous chemicals.

Another population that could be exposed to airborne chemicals from the site
is the indeterminate, but large, number of beople working or living in areas west of
the study area beyond 11th Street in the Washington Navy Yard and on residential and
commercial properties north of the area, beyond "M" Street.
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The following five types of populations are identified for the current-use or

baseline situation.

Offsite anglers

Swimmer/waders

Onsite and offsite office workers
Offsite residents

Onsite utility repair personnel

8.2.1.3 Paotentially Exposed Population During Transitional Period

The transitional period is the time during which the East Station property is
undergoing development for commercial/industrial or residential use, and/or when the
NPS property is conditioned for use as a park. Any remediation necessary to achieve

these end uses is also included in this phase.

An indeterminate number of construction workers {approximately 50) are
expected to be exposed to vapor emissions and to,diréct contact with tar-associated
chemicals in soil over a brief period. Office workers and offsite residents could be
exposed to slightly increased levels of airborne chemicals due to grading and
. excavation activities. Workers maintaining underground utilities could be exposed in
the same manner as described for the present-use condition, but over a much shorter
period of time while the East Station property is undergoing construction for re-

development.

The following six types of populations are identified for the transitional phase.

Offsite anglers

Swimmer/waders '
Onsite and offsite office workers
Offsite residents

Onsite utility repair personnel
Construction workers
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8.2.1.4 Poatentially Exposed Populations During Future Land Use

Two uses of the East Station property are considered in this risk assessment:
(1} office or industrial use and {2} residential use (high-rise apartment or condominium).

The considered future use of the NPS property is as a public park.

Under these conditions, adults and éhildren living on the East Station property

or workers in offices or industrial facilities developed on the site would be exposed to-

a low level of vapor-phase chemicals emitted by the soil. On the NPS property, part-

time populations of adults and children would use the park for recreation and would

be exposed to vapor-phase chemicals emitted by the soil. Unauthorized wading or

“swimming in the river by recreational users of thé property could result in dermal
exposure to chemicals of mixed origin in the sediment and ingestion of water also
containing chemicals of mixed origin. Utility workers would continue to be exposed
in the manner described for the baseline condition. Offsite residents and office

workers would also continue to be exposed to vapor-phase chemicals emitted from the -

subsurface of the site.

The followfng six types of populations are identified for the future-use condition.

Offsite anglers
Recreational users of the NPS area

Offsite swimmers/waders

Onsite and offsite office workers
Onsite and offsite residents '
Utility repair personnel

8.2.2 Exposure Pathways

An exposure pathway describes the movement of a chemical from a source to
the point where an individual (the "receptor”) come‘s.i‘n contact with that chemical.
A complete exposure pathway consists of some or all of the following:

@l A source and mechanism of chemical release

Hydro-Terra
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A transport medium
A point of potential contact with the contaminated medium

An exposure route at the contact point
A potentially exposed population.

In general, a complete pathway contains all these elements. In some instances,
the saurce is also an exposure point and there is no release or transport involved. If
a pathway is not complete, there is no exposure and risk need not be characterized.
identifying complete exposure pathways involves not only characterizing site features
but also taking into consideration which compounds would be present in the vapor
phase. Thirty-five (35) chemicals have been selected as COPCs at the study area
{Table 8-2). Certain assumptions regarding fate and transport processes and exposure
factors are made in the analyses. These are discussed in the section on uncertainties

{Section 8.4).

8.2.2.1 l|dentification of Exposure Pathways

8.2.2.1.1 Sources, Release Mechanisms and Transport Meadia

Gas manufacturing started on the East Station property in 1888 and continued
- on-.a full-time basis until 1948 when WG converted to natural gas. From 1948 until
1983, the plant was operated on an intermittent basis during‘periods of peak gas
demand. During a portion of its operating history, tar and solid wastes consisting of
coal-burning cinders, ash, coke, and small amounts of contaminated wood chips were
apparently placed in fill on the former wetland along 12th Street and from the south
side of the WG property down onto the NPS property. Also, oil was released in the
fill on the west side of the study area. Its source is thought to have been the buried
spent-oil tanks previously existing at the south end of the East Station property, below
the office/treatment building. Oil was also found in fill on the east side of the study
area and is thought to have been released from buried oil lines extending from the ST
Services (formerly Steuart Petroleum) and WG piers.on the river up to the former ]
location of the above-ground oil tanks on the east side of the WG property and the
adjoining ST Services fuel storage facility. '
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Tar and oil migrated into subsurface soil and ground water. In the ground
water, excess tar, a dense non-aqueous phase liquid (DNAPL), that was not retained
in the soil at residual concentration, sank to the bottom of the water-bearing units and
accumulated on the underlying aquitards. Oil, a light non-agueous phase liquid
{LNAPL), came to rest on top of the water table. The heavier accumulations of DNAPL
- tar in the fill unit appear to lie at or near the source area. A depression,in the poorly-
permeable silt underlying the fill under and below Water Street physically prevents the
tar from migrating to the river (Figure 6-8, Section 6). DNAPL is found near the edge

of the depression in a well (WGL-018) located near the 12™ Street Sewer outfall and
also in the Trench Well on the NPS property. Movement of DNAPL to the river from
these areas is unlikely, but cannot at this time be completely ruled out. In the deeper
sand/gravel unit the forward edge of DNAPL contamination appears to have reached
a state of static equilibrium on the NPS property. Constituents of tar and oil dissolved
in the ground water within the fill unit can migrate into the river and may be

-partitioned into the organic-rich river sediment.

_ Volatile hydrocarbons in the soil and ground water migrate upwards through the
soil and into the atmosphere. Exposed surface soil containing MGP-related chemicals
is found on the study area, and particles of the soil can be carried into the atmosphere
due to wind erosion {fugitive dust emission) and into the river sediment via water

erosion.

New construction on the study area must be anticipated and will result in soil
excavation. If the soil is temporarily stockpiled on adjacent surfaces, the excavated
soil will rapidly emit volatile chemicals as vapors, quickly exhausting this source over
a construction period assumed to be one year. The movement of vehicles such as

bulldozers will emit suspended soil particles as dust.
Impacted ground water on the study area is not utilized in any way, nor is it

likely to be in the future, in view of the availability of the upstream Potomac River

water for potable use.

H ydfo—Terra '
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The Anacostia River is not considered fit for swimming and swimming is
prohibited. Users of the marina along the river might occasionally enter the water, but

not for extended periods or to swim regularly.

Waterborne chemicals in the Anacostia River water and sediment coming from
the study area and other sources could bioaccumulate in aquatic biota {e.g., fish),
which in turn might become part of the human diet. The chances are remote,
however, that the river would be a habitat for enough food fish to contribute more
than a small fraction to anyone's die{, especially since consumption of fish from this
source is prohibited by regulation. A 1997 fishery survey by the D.C. Department of
Consumer & Regulatory Affairs (DCRA) included a sampling of anglers at one location
on the Anacostia River above the study area and four locations on the Potomac River
and C&O Canal. The researcher concluded that "the D.C. fishery is predominantly a
catch-and-release shoreline fishery” (Byers, Jr., 1997).

8.2.2.1.2 Expogsure Points

An exposure point is defined as that point where a human can come in contact
with a contaminated medium. This includes the contaminated source, transport
medium or release point itself, which can also be an exposure point (e.g.,

“contaminated surface soil). Current and future exposure points identified for the study

area include:

Site surface soil

Site subsurface soil _

Outdoor and indoor fugitive dust from wind- and vehicle-eroded soil
Outdoor and indoor volatile chemicals emitted from soil and ground water
Anacostia River water

Anacostia River sediment

Anacostia River fish.
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8.2.2.1.3 Exposure Routes

Human populations may be exposed to chemicals by the following three routes:
(1) ingest:ion of cont'aminatéd media, {2) inhalation of contaminated media and (3}
dermal contact with contaminated media. Based on the nature of contamination and
the anticipated activities at the exposure points, exposure routes identified for the

study area include the following:

Ingestion of and dermal contact with soils, sediment, and surface water

Ingestion of contaminated fish

®
® ' Inhalation of volatile emissions fram soils
o
B [nhalation of windblown particulates.

8.2.2.1.4 Exposure Pathway Analysis

Potential pathways that were judged to be incomplete (é.g., no exposure point
and/of route by which contact could occur) were not qguantified. An analysis of the
more plausible exposures under current and future conditions was conducted to
determine complete exposure pathways that would be quantified. This led to the
selection of the following scenarios, populations and pathways.

B Present Use S¢enarios

1. Population: Offsite anglers
Pathway: Ingestion of fish

2. Population: Swimmer/Wader A
Pathway:  Ingestion of sediment and dermal absorption
3. . Population: Onsite and offsite office workers

Pathways: Inhalation of airborne vapors and particulates

4. "Population: Offsite residents
Pathways: Inhalation of airborne vapors and particulates
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Population: Utility repair personne!
Pathways: Inhalation of airborne vapors, ingestion of soil, dermal

absorption

B Transitional Use Scenarios

Population: Offsite anglers
Pathway:  Ingestion of fish

Pbpulation: Swimmer/Wader
Pathway: Ingestion of sediment and dermal absorption

Population: Onsite and offsite office workers
Pathways: Inhalation of airborne vapors and particulates

Population: Offsite residents
Pathways: Inhalation of airborne vapors and particulates

Population: Ultility repair personnel
Pathways: Inhalation of airborne vapors, ingestion of soil, dermal .

absorption

Population: Construction workers
Pathways: Inhalation of airborne .vapors and particulates,
ingestion of soil, dermal absorption

Future Use Scenarios

FINAL AUG 98 (Revised FEB 99)

Population: Offsite anglers
Pathway:  Ingestion of fish

Population: Youth using the NPS property for recreation
Pathways: Inhalation of airborne vapors
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3 - Population:
Pathways:
4, Population:
Pathways:
5. Population:
Pathways:
6. Popula’tion:
Pathways:.

Swimmer/Wader

-Ingestion of sediment and dermal absorption

Onsite and offsite office workers
Inhalation of airborne vapors

Onsite and offsite residents

Inhalation of airborne vapors

Utility repair personnel
Inhalation of airborne vapors, ingestion of sail, dermal

abhsorption

8.2.3 Quantification of Exposure

The last step in the exposure assessment process is the calculation of an
average daily intake of the COPCs. The intake is an approximation of the exposure
expressed in terms of the chemical mass at the body exchange boundary -per unit body

weight per day {mg/[kg-day]).

. The expoéufe levels are not directly expressed in the scenario-related hazard or
risk estimates in Part || of Appendix D, but are implicit in them and can easily be
calculated from the information provided. The exposure levels are folded into the risk

or hazard calculations found in Appendix D.
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8.2.3.1 Human_Intake Factor

To calculate Human Intake Factors {(HIF), the following equation is used.

Dl =C HIF
HIF = (CR - EFD/BW){1/AT)
DI = C. (CR . EFD/BWH1/AT)

where:

Dl = Daily intake: the average amount of the chemical at the body's
exchange boundary, in units of mg/{kg-day).

C= Chemical concentration: the concentration that comes in contact
with the body during the exposure period {e.g., mg/kg in soil or
mg/L in water}. ' ' '

CR = Contact rate: the amount of contaminated mediurm contacted per
unit time or event (e.g., liter/day for drinking water).

EFD = Exposure frequency and duration: how long and how often
exposure occurs. The EFD term is usually calculated from two
terms, the exposure frequency, EF {usually expressed in days/year)
and the exposure duration, ED (usually expressed in years).

BW = Body weight: the average body weight over the exposure period
(kg}. '

AT = Averaging time: the period over which exposure is averaged _

{days).
Values for the variables in the equation are selected so that an estimate of the

reasonable maximum exposure for each pathway is achieved {(USEPA, 1991, 1989a).
The reasonable maximum exposure is defined as the maximum exposure that is
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feasonab!y expected to occur (USEPA, 1989a). This step is undertaken in two stages:
{1} estimation of exposure concentrations (the "C" term in the equation) and (2)

calculation of human intake factors (HIFs) which are the combined "CR," "EFD," "BW"

and "AT" terms in the equation.

8.2.3.1.1 Calculation of HIFs

In the general equation for calculating human DI, the HIF incorporates the terms
" that describ.e exposure as related to human activity. The value of the HIF term in
calculating chemical intakes depends on the specific exposure. scenario being
evaluated. An HIF value is calculated individually for each exposed population, for

each medium, for each exposure route and for each exposure duration. In general, an

HIF value is comprised of the following three terms.

m A contact rate term that describes the quantitative intake of a medium {(e.qg.,
mg of sail or L of water) by a person on a day when exposure occurs:.,

B A body weight term.

# A series of time correction factors that account for the fact that exposure
‘may not occur every day during the time period of interest. These variables
include exposure time (hours/day}, exposure frequency ({days/year), and
expasure duration fyears). These factors are divided by the period {in days)

over which exposure is averaged.

The HIF tables are found i.n Appendix D.

8.2.3.1.2 Activity Patterns of Potentially Fprsed Populations
Human intake factors are derived faor a total of 19 assumed configurations

{Tables HIF-1 through HIF-19 in Part Il of Appendix D). A brief description of the
assumed activity patterns of these populations is presented below. '
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®  Offsite residents. These present and future offsite housing residents would
have no direct contact with soil but might inhale windborne vapors or

suspended particles.

¥ Offsite office workers. Present and future offsite office workers would
have no direct contact with soil but might inhale windborne vapors or soll

particles.

A Children (6-18 yéars). Children might occasionally wade or swim in the
Anacostia River, swallowing and dermally contacting water and sediment.

They might also {in the future) use the NPS property as a play area. Itis
highly doubtful that children below age 6 will be swimming in the river.

B Ltility repair personnel. These current and future workers sporadically
repair utilities, especially in the vicinity of Water Street and 12th Street.
This may involve limited periods of hard labor to excavate sewers, electric

conduits, water and gas mains, and telephone lines.

®  Construction workers. For the relatively brief land preparation periods
anticipated for the East Station and NPS sites, construction workers would
be involved in direct contact with soil through excavation and grading of
soils and covering over the surface soil. Later they would be exposed only

1o vapors.

W Site residents. The future residents of onsite multistory buildings would
have little direct contact with contaminated soil, but might be exposed to

vapors by the inhalation route.

®  Site office or industrial workers. This adult population would be exposed
to the same concentrations of chemicals as site residents, but for briefer
time intervals. {Scenario No, 14, discussed in Part Il of Appendix D, is an
exception, meant to represent the very localized situation of contaminated
dust suspended by vehicular activity in a parking lot on the NPS property
adjoining an office building in which people could be exposed.)
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Offsite anglers. [t is assumed that sport anglers share their catches with
their families at the dinner table, even though Anacostia River fish do not - {
saem to be of the most desirable types for human consumption. Although
sport fishery does not appear to be flourishing and fish from the river are
not supposed to be eaten based on an advisory from the DCRA, it is
possible that a few avid enthusiasts would fish the Anacostia River and
consume some of their catch. Adult and child populations are-treated
separately because they differ in their ratios of consumption to body
weight. There is no difference between current and future consumer
populations; which are considered completely different from other sfudy

area populations.

8,2.3.1 .3 Quantitative Assumptl’oné

The following values are used in the pathway-specific exposure calculations
unless otherwise specified in the individual exposure scenarios described in Part:|lof
Appendix D. Some values were the result of professional judgement and are selected

to be conservative.

Body Weights. The following human age ranges versus body weights r
- (USEPA, 1989b) were assumed: 0-6 yr, 15 kg; 6-18 yr, 43 kg; adults, 70 | '

- kg,

B Exposurg Frequencies T . o :
o

Residential: Residential exposure frequency is based on full-time residence,
with 15 days per year spent away from home, resulting in a residential ‘;
'exposure frequency of 350 days per year (USEPA, 1991).. However, dermal I
exposure frequencies are assumed to be 200 days per year, based on ‘

E

professional judgement.

Office/industrial Worker: Office and site industrial workers are estimated

to work 250 days per year.
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Children: Children are expected to use the park 200 days per year
{maximumy}, and to wade or swim in the Anacostia River 10 times a year.
These assumptions are based on professional judgement since no guidance

is available.

Utility Repair Personnel: Utility repair crews are expected to operate in the
area five days per year, based on information provided by WG.

Construction Workers: Construction workers would be exposed by direct
contact {dermal, ingestion and inhalation of worl-generated particulates) 80
days, and indirectly {vapor inhalation} for 250 days {in a single year). These
assumptions are based onlprofessional judgement since no guidance exists.

Consumers of Fish: To the degree that loca! populations may engage in
fishing in the Anacostia River near the WG East Station site, this activity
would have to be considered recreational. There is no evidence that the
river supports subsistence fishing. As a very conservative estimate, it is
assumed that an angler obtains one meal for the family for each day of -
fishing, and fishes the river 10 days per year. These assumptions are based
on professional judgement since no guidance exists that is applicable to this

site.

m  Exposure Durations: Residential, office worker and industrial worker
exposures are assumed to occur over 30 years; in the case of residential
populations, this includes six childhood years. Utility repair crew exposures
are assumed to occur to adults over 20-year periods. Juveniles wading,
swimming, or using the park for recreation are assumed to do so over a

period of 12 years. Construction worker exposures are assumed to occur
over one year. These are based on professional judgement since no

guidance exists.

" Exposure Times: Residential days are 24 hours and worker days are 8
hours. Child recreational days are 4 hours and child swimming/wading days
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are 2 hours in duration. These are based on professional judgement since

no guidance exists.

B Averaging Times: The averaging time was assumed equal to the exposure
duration for subchronic and chronic {(noncarcinogenic) hazards and 70 years

for lifetime {carcinogenic) risks (USEPA 1991).

®  |ngestion of Soil: Most soil ingestion is believed to occur by hand-to-mouth-
activity (cigarette smoking, nail-biting, finger wetting, etc.) and during
‘ meals (Hawley, 1985). A daily intake of 100 mg (10* kg) is conservatively
‘assumed for utility repair crews and construction warkers. This is the value

assumed by USEPA Region Il (Smith, 1996).

Ingestion of Sediment During Swimming: Swimmers are assumed to ingest

50 mg {0.00005 kg) of resuspended sediment per event. This assumption

is based on professional judgement since no guidance exists.

5
U
!1‘
{

8 Dermal Contact with Soil: Ohe parameter needed to calculate dermal
_contact with soil is the soil-to-skin adherence factor {AF). Consideration of
a number of sources led the USEPA to adopt the factor AF = 1 mg/cm? as

a reasonable upper value (USEPA 1992a). Another parameter needed to
calculate dermal intake is the fraction of the chemical {ABS) that is
absorbed from soil. This is a chemical-specific value. . In general, metals
have low dermal absorption; USEPA Region If has recommended 0.01 as
a default value of ABS (except 0.032 for arsenic) for metals {Hubbard,
1995). An ABS default vaiue of 0.1 was used, as recommended by
Hubbard (1995). The third parameter needed to calculate dermal intake is
the exposed skin surface area per contact event. For the child
wader/swimmer, the area exposed to adhering sediment, namely legs and
feet, is 37 percent of the total body surface, i.e. 4,900 cm? (USEPA,
1989b). For utility repair and construction workers and adult residents, the :
skin areas exposed would be the head and upper extremities, with a tctal
area of about 4,400 cm? (USEPA, 1989b). For a young child of average
age 3-6, the surface area exposed, namely 82 percent of the body area (all lf
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Using the assumptions presented above, Tables HIF-1 through HIF-19
accompanying various scenarios described in Part Il of Appendix D present calculations

of individual HIF values.

8.2‘.3.2 Concentration Term

The concentration term was calculated using guidance provided in
“Supplemental Guidance to RAGS: Calculating the Concentration Term” {USEPA,
1992b). Because of the uncertainty associated with estimating the true mean from
a limited number of samples, a degree of conservatism is needed in calculating source
term concentrations, which are sometimes also the exposure concentrations (USEPA,
1989a). This conservatism is provided by using the 95 percent upper confidence limit
(96% UCL) of the arithmetic mean. ' ' -

A source term concentration is the concentration measured at the source {e.q.,
sail gas concentration), while the exposure concentration is the concentration at the
point of exposure {e.g., concentration of chemicals in indoor air from soil gas). As
used in this report, the source term concentration is the 95% UCL of the mean
concentration of a chemical in a medium, rather than the arithmetic mean itself,
averaged over the source area for the expected exposure (USEPA, 1989b). Although
this concentration is not usually the maximum concentration that could potentially be
contacted at any one time, it is regarded as a reasonable upper bound estimate of the

concentration that is likely to be operative aver time.

8.2.3.2.1 . Calculation of 95% Upper Confidence Limit

The method of determining the 95% UCL is described below,
m  The distribution of the data is determined using the W-test {Gilbert, 1987).

m |f the data fit a lognormal and a normal distribution, then the more
conservative 95% UCL is used. A
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If the data fit only a normal distribution, the 95% UCL for a normal
distribution was calculated. The following equation is used.

UCL =x (=)
n
where:

UcCL = upper confidence limit
X = mean of the untransformed data
s stanclard deviation of the untransformed data
i Student-t statistic
n. = number of samples

i

® - If the data fits only a lognormal distribution, the 95% UCL for a lognormal
distribution was calculated. The following equation was used.

(x+0,551+_"'.}.f__)

UCL=e n-l
where:
UCL = upper confidence limit

= constant (base of the natural log)
mean of the transformed data

= number of samples

3 T w X o
i
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B |f the data do not fit either distribution, a nonparametric 95% UCL is

- calculated.
1. If n >20 then the following formula is used {Gilbert, 1987).
u=p(n+1)+Z,_fnp(1 p)
- where:
= order of upper confidence limit .
= guantile about which u is calculated {0.5)
Z,y = quantile of the distribution
" 2. If n < 20 then Table A3 from Conover (1980} was used. to

calculate a 95% UCL.

®  |fthe 'correSpoﬁding 85% UCL is greater than the maximurn value of the

data set, the maximum value is used,

Sampling data were divided.into 12 groups. These data groups are summarized
in Table 8-1 and were used in exposure point or source term calculations. They
accompany the scenarios described in Part |l of Appehdix D. These data groups
include the 95% UCL values for each COPC, '

8.2.3.2.2 5oufce Concentrations

Source concentrations can be used as exposure point concentrations for some
exposure scenarios. Calculation of exposure point concentrations involves (1)
. selecting samples from locations that represent source terms, and {2} utilizing the
sampling data to estimate the mean concentration of each chemical at each exposure '
point. Worksheets documenting the derivation of exposure point concentrations are

presented in Part || of Appendix D.
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Some of the chemicals wers not found in all media. Inclusion of these

chemicals in risk quantification for media in which they had not been detected would
overestimate the risk. Therefore, a chemical not detected in any sample in a particular (
medium was not quantified for that medium. Other data adjustments were made as

described below.

#  All non-detect results used in obtaining a 85% UCL from a sample set for
a particular medium were given a value of one half their detection limits.
Field duplicates {two samples from the same location at the same time)
were combined and the maximum detected concentration for each analyte

Was used.a
8.2.3.2.3 Modeling of Exposure Point Con_cgnxra“tions

For some of the scenarios involving exposure to vapors or particulate dust, two

types of models were employed: (1) emission source models and-(2)

dispersion/exposure models that used the emission source values as input. These

were applied, as appropriate, to the three sets of conditions: (1) present-use condition, :
The model/scenario ( '

{2} transitional-use condition, and (3) future-use condition.
combinations, described in detail in Part Il of Appendix D, are listed below.

B Present l.and Uses '
1. Soil gas emission source (Scenario Nos. 4 and 8)
a.  Soil gas emission rate
b. Area dispersion model
2. - Airborne particulates by wind erosion {Scenario Nos. 5 and 9)
a. Soil particulate emission rate ' .
b.  Outdoor area dispersion model '
¢.  Indoor air concentration of dust-borne chemicals j
5
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Airborne particulates from vehicular activity in parking lot
(Scenario No. 14) '

a. Soil particulate emission rate
b. = Outdoor area dispersion model
¢.  Indoor air concentration of dust-borne chemicals

o Transitional Land Use

FINAL AUG 98 (Revised FEB 99)

Soil gas emission source {Scenario Nos. 4, 8 and 23)

a. Soil gas emission rate

b Area dispersion model

Volatiles from excavated and exposed subsurface soil
{Scenario Nos. 7, 11, 15 and 26)

a. Volatiles emission rate
b. Area dispersion model

Airborne particulates by wind erosion {Scenario Nos. 5, 9 and 24}

a. Soil particulate emission rate
b. Outdoor area dispersion model
~ Indoor air concentration of dust-borne chemicals {except
Scenario No. 24}

o

- Airborne particulates from bulldozer activity except for operators

{Scenarios Nos, 6, 10 and 13)

a.  Soil particulate emission rate
b, Qutdoor area dispersion model
C. Indoor air concentration of dust-borne chemicals
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Airborne particulates for bulldozer operators (Scenario No. 25)

5. ‘.
| t
a. Soil particulate emission rate
b. Dispersion model
6. Airborne particulates from vehicular activity in a parking lot

(Scenario No. 14)

a. Soil particulate emission rate
b. Outdoor area dispersion model
c. Indoor air concentration of dust-borne chemicals

" Fu‘fure Land Uses

1. Soil gas emission source (Scenario Nos. 4, 8, 12 and 17)
. a. Soil gas emission rate
b. Area dispersion model .
2. Soil gas emission source {Scenario No. 22) ‘
a. Soil gas emission rate
b. Area.dispersion model for juveniles in park
3. Airborne particulates from wvehicular activity in parking lot

(Scenario No. 14)

a. Soil particulate emission rate
b. ~ Outdoor area dispersion model
c. Indoor air concentration of dust-borne chemicals
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4, Soil volatiles by vapor intrusion through cracked foundations
{Scenario Nos. 16 and 18}

a. Soil gas intrusion equilibrium concentration

8.3 Toxicity Assessment

The purpose of toxicity assessment is to evaluate available evidence regarding
the potential for a chemical to cause an adverse health effect in an exposed individual,
The information in this section provides an overview of the process of evaluating
toxicity information to develop critical toxicity values {CTVs). These values for the
COPCs are subsequently used in risk characterization to estimate the likelihood of
adverse effects occurring at the exposure levels posed by the site. Acute toxic effects
ére not addressed here because (1) risk management to prevent occurrence of long-
term exposure effects will certainly prevent acute effects, (2) acute effects generaily
differ from chronic effects, and (3) the literature does not describe acute effects for .

many of the chemicals.
- 8.3.1 Non_carcinogenic.Effects

The non-cancer health effects of a chemical are evaluated by use of a Reference
Dose (RfD} approach, A Reference Dose is a conservative estimate of the average
daily dose of a chemical (mg chemical per kg body w'eight per day, mg/kg-day) below
which it is unlikely for humans, including sensitive subpopulations, to experience
adverse health effects. _Ah RfD is specific Tor a given exposure route (oral, inhalation
or dermal) and for a given exposure period - subchronic for two weeks to seven years,
chronic for seven years to a lifetime {USEPA, 1989a). However, since sa little
information is available regarding subchronic RfDs, chronic RfDs were used
(conservatively) in place of subchronic values. An RfD is usually calculated from
experimental data that identify the No-Observed-Adverse-Effect Level (NOAEL) or the
Lowest-Observed-Adverse-Effect Level (LOAEL) in animals or humans. In order to
provide a margin of safety, the RfD is taken to be the NOAEL or LOAEL divided by an
appropriate uncertainty factor. Tables D-3, D-4, and D-5 in Part | of Appendix D
contain all available and applicable RfDs for organic chemicals of potential concern
identified in the study area. As explained in Part | of Appendix D, surrogate values
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were used for certain identified chemicals, for which there were no published RfDs,
in the selection of indicator compounds. Qwing to the absence of RfDs for the

noncarcinogenic effects of most PAHs, a surrogate value was used in the calculations
in Part 1| of Appendix D - specifically the oral chronic RfD for pyrene - as an RfD for

total PAHs.

The hazard quotient is the ratio of the average daily intake (DI} to the RfD,
explained in Section 8.3.5.2. The summed hazard quotients are referred to as the

hazard index.

8;3;.2 Carcinogenic Effects

The CTVs for cancer are termed Slope Factars (SFs) or Cancer Potency Slopes
(CPSs). These are route-specific estimates of the slopes of the dose-response curves
at low doses. Both human and animal studies are reviewed initially to determine the
evidence of carcinogenicity for each chemical. The following weight-of-evidence

classifications are assigned.

a  Group A Known human carcinogens

"  Groups B1, B2 F’fobab[e human carcinogens (B1 indicatesvlimited‘

evidence of carcinogenicity in humans; B2 indicates
sufficient evidence in animals with inadequate or fack

of evidence in humans)

®  Group C Possible human carcinogens

- Group D Not classifiable as to human carcinogenicity
. }

B Group E Evidence of noncarcinogenicity for humans

In the second part of the evaluation; an SF is calculated. This SF may be used

to estimate cancer risk from any given exposure level. The SF is calculated by
extrapoiation from observed data at high dose levels through the use of a'model that
assumes that the dose-response curve becomes linear at low doses and has no
threshold (i.e., the curve passes through the origin}). To ensure an adequate margin
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of safety, the SF is taken to be the 95% UCL of the slope. Thus, the actual slope
factors could be lower but are not likely to be higher. Benzolalpyrene's slope factor
was used, along with relative potency factors (USEPA, 1995}, to estimate
carcinogenic potency for certain other carcinogenic PAHs in this risk assessment.
Tables D-6, D-7, and D-8 in Part | of Appendix D contain the slope factors available
and applicable for organic COPCs identified at the study site. The cancer risk is the
product of SF and the average {70-year) DI. '

8.3.3 Dermal Toxicity Values

Since dermal exposure to soil is of concern at the study area, dermal toxicity
values are required. It is important to understand that dermal toxicity values must be
based on the absorbed doses {rather than on exposed or administered doses), because
dermal intakes are calculated as absorbed doses. Since the USEPA has not yet -
established any dermal toxicity values, approximate values were derived by
extrapolation from oral toxicity values. This can be done by multiplying an oral
subchronic or chronic RfD value by the oral absorption fraction (AF,) or by dividing the
oral slope factor by the AF,. Absorption fractions are chemical-specific values
obtained from toxicokinetic studies including, if available, results of the studies used
in determining oral toxicity values. This approach is based on the assumption that
equal absorbed doses are equito:&ic. For all the organic COPCs at the study area, the
AF, was assumed to be 1.0 {i.e., 100% oral absorption); this reflects the fact that .
most organic compounds are fairly well absorbed from the gastrointestinal tract.

A workgroup headed by Mr. Mark Johnson, (USEPA Region &) is developing
guidance addressing the issue of dermal exposure to PAHs. He recommends using 13
percent of the oral absorption factor instead of 100 percent. Since the guidance is still
undergoing review, the more conservative value of 100 percent absorption was used,

Oral absorption of metals is quite variable, with values ranging from 0.1 percent
to 60 percent, while absorption of arsenic is estimated to be 100 percent

(Owen, 1990, Seiler et al., 1988, Friberg et al., 1986). AF, values for inorganic
COPCs were assumed to be 1.0, '
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In addition to AF,, the absorption factor {ABS) is requrired for dermal toxicity
quantification. ABS is defined as the fraction of a chemical that is desorbed from a

soil matrix and then absorbed by the skin.

8.3.4 Chemicals with No Critical Toxicity Values

As discussed in Part | of Appendix D, there are several chemicals that were
eliminated by the toxmlty screen for which Critical Toxicity Values (CTVs) have not
been issued. In the case of lead, which was not eliminated by the toxicity screen,
considerable controversy exists concerning the appropriate CTV. ‘ USEPA soil screening

guidance (USEPA, 19986) states the following: "A screening level of 400
mg/kg has been set for lead [in the soill, based on Revised Interim Soil Lead Guidance

for CERCLA Sites and RCRA Corrective Action Facilities {U.S. EPA, 1994)",

8.3.5 Risk Characterization

8.3.5.1 Potential Carcinogenic Risks

The risk to an individual resulting from exposure to chemical carcinogens is
expressed as the increased probability of & cancer occurring over the course of a
lifetime. Specifically, an exposure corresponding to the appropriafe 95% UCL of the
mean level in the medium of concern, under the specified assumptions, would result
in one extra occurrence of cancer in a lifetime among a poputlation of 1,000,000
people if the risk is 10° (or 1.0E-8). At ten times the foregoing 95% UCL of the
mean, there would be 10 extra cancers in a lifetime for a popUIation of 1,000,000.
This must be considered in light of the fact that the normal cancer rate in the U.S.
from cancer due to all causes is much higher. To calculate the excess cancer risk {R)
for a carcinogen, the daily intake averaged qver a lifetime (Dl } is multiplied by the

chemical-specific slope factor (R, = DIl x Sf).

The total cancer risks shown for the 32 scenarios in Table 8—3; the derivations

of which are described in Part |l of Appendix D, are the sums of the individual cancer
risks for each of the chemicals of potential concern. Risks were determined for the
present uses of the study area, the transitional period when earth-moving operations
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and other construction activities would occur, and the future uses of the properties,
The USEPA target risk range is 10* to 10°. Except for the two scenarios listed below,
the results, expressed as cancer risks from individual carcinogens and the sums of
such risks for a given scenario, were less than 10, Total cancer risks to populations
not affected by these two scenarios were below the upper end of the targst risk range.

u Scenario 31: Onsite resident contacting surface soil {dermal).
L Scenario 32: Juvenile playing in surface soil (dermal).

8.3.5.2 Potential Noncarcinogenic Effects

Noncarcinogenic risks associated with present uses of the study aréa,_the
transitional period, and future uses were also evaluated. The results expressed as
hazard indices are shown on Table 8-3 and the derivation of the values for the 32

scenarios is described in Part il of Appendix D.

‘A hazard quotient (HQ) provides a measure of the potential for adverse health
effepts other than cancer from an individual COPC_. In determining an HQ, the daily
intake (DI} averaged over the exposure period is divided by the RfD to derive the HQ;
that is, HQ = DI/RfD. For an individual chemical, an HQ of less than 0.1 is considered
1o indicate a non-hazardous situation, or conversely, a quotient of 0.1 or greater is
considered to indicate a potential for adverse health. The hazard quotients for all
chemicals of potential concern are summed to determine a hazard index (Hi). An HI
of less than one indicates a non-hazardous condition and, if the value is one or above,

a potential human hazard may exist.

Of the 32 exposure scenarios evaluated, 30 have Hls below one (Table 8-3),
indicating for these scenarios that no unacceptable human hazard exists. Only
Scenario 19 (utility worker expdsure in trenches to volatile chemicals, particularly
banzene} and Scenario 25 (bulldozer operator exposure to manganese-laden buifldozed
particulates} have indexes above one, indicating potential hazards to such workers.
In deriving the His for the oral route, either RfDs or Carcinogenicity slope factors were
available for most of the chemicals of concern. The RfD that was used for all the
PAHs, that listed for pyrene, is a conservative unofficial value adopted only for the
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‘present risk assessment. In contrast to oral RfDs, no dermal RfDs are available. The
uncertainties in assessment resulting from the lack of RfDs for some compounds are

discussed in Section 8.4.

There are no RiDs for lead, hence no hazard quotient was developed for this
analyte. As described in Section 8.3.4, the soil cleanup action level for lead in most

situations would be 400 mg/kg.

8.3.5.3 Significance of Ei'g_ dings

The scenarios described and the cancer risks surmarized for 32 scenarios in
Table 8-3 are not all of equal impact or significance. Twenty two {22} of the 32
scenarios (Scenarios 1, 2, 4 through 18, 22, 23, 24, 26, and 27} entail excess lifetime
cancer risks of less than 109, which the USEPA considers "de minimis", that is,

negligible. Scenarios 3, 19, 20, 21, 25, 28, 29, and 30 present a somewhat higher
level of risk, but the risks are within the USEPA's target risk range of 10" to 10 and

. most are at the low end of that range.

Scenarios 1, 2, and 3 deal with exposure to chernicals in the Anacostia River,

for which a number of parties would be responsible. The river water did not contain

excessive levels of any analyzed chemicals. Local regulations prohibit consumption of
fish (despite the consumption rates for Anacostia River fish assumed in Scenario No.
1), Swimming and wading (Scenario Nos. 2 and 3) are also prohibited. Finally,

Scenario No. 3 requires that sediment adhere to the feet and legs for several hours; -

it is more likely that adhering particles would be washed off by river water after the
briefest contact with the skin. Thus, exposure, and hence carcinogenic risk, is

_probably vastly overestimated.

_ Scenario Nos. 19, 20, and 21 deal with the carcinogenic risk and

noencarcinogenic hazards resulting from potential occupational exposures of utility
maintenance workers. Utility companies promote the health of their employees via
institutional controls such as vapor monitoring, ventilation, personal respiratory
protection, protective clothing, and safety training. The present risk assessment is
valuable in that it considers very high possible levels of exposure to chemicals at the
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study area due to unprotected conditions, emphasizing the need for institutional

controls.

Scenarios 23 through 28 deal with construction worker health issues. Interest
would appear to center on the noncarcinogenic sdil inhalation effects of manganese,
a naturally occurring metal, on bulldozer operators {Scenario No. 25). This is an
example of a potential hazard that could be easily contained hy application of
institutional controls during the limited periods when bulidozing takes place,

8.4 Uncertainties

A number of factors can introduce uncertainty into any exposure and risk
estimate. This section attempts to identify those key factors and assumptions that
contribute uncertainty to the evaluation of risks at the study site.

8.4.1 Selection of Chemicals of Potential Concern

Lists of target "analytes" (inorganic) and "compounds" (organic} have been
developed by the USEPA for the use of analytical laboratories. These lists cover the
great majority of chemicals of concern found throughout the country, but may not
include all of the chemicals historically associated with a particular site. According to
Graselli (1992), it has been estimated that 99 percent of the organic compounds in
most environmental samples are ignored. Furthermore, she cited a study of the
performance of 20 contract laboratories using USEPA Method 8020 to determine
purgeable organics in ground water. Most laboratories met the precision c.riteria, but
at concentrations below 20 ug/L the overall precision estimated by the analytical
method could not be achieved. Also, "there was much confusion among the

laboratories on detection limits.”

Although current analytical methods are generally adequate, detection limits for
some of the more toxic substances may be higher than desirable. This is not an |
absolute; it depends on the assumed exposure conditions. To compensate for the
uncertainty, a chemical that has not been detected in a given sample, but has been
detected elsewhere in the medium (e.g., surface soil), is considered to occur in the
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sample in question at half its detection limit. Where a chemical is found in only a few

samples and at low concentrations, this assumption leads to unrealistically high

estimates of the average concentration in the medium. On the other hand, a

completely undetected target compound could occur widely, though at less than the
detection limit. This contributes to uncertainty, in that it implies an underestimation

of risk, but the contribution is usually smalil.

In stationary media, such as soijl, the distribution of chemicals tends to be very
uneven, ltis difficult, even in a small sampling area, to define average concentrations.
Uncertainty in the degree to which a sample actually represents some volume of the
mezdium from which it is taken is ‘probab!y most pronounced when the number of
samples is extremely small. Moreover, uneven initial distribution of non-migrating
solids may be reflected even in samples taken many years later. The selection of
sampling points close to "hot spots" tends to bias the results towards higher than

average "mean” values, which only increases the bias created by the use of the 95% .

v

UCL. of the mean.

In this risk assessment, substances of little'concern have been eliminated by
four screening procedures (see Section 8.1.1.1), Screening is required to bring the
more important chemicals into focus. Yet each screening step does diminish the risk

gstimate by some increment, however small, -

Table 8-4 lists those analytes having exceptional influence on the risk values.
As can be seen, a small number of naturally occurring elements seem to have a grea’t
influence on the risk/hazard estimates. Thesa elements occur at levels well within the
ranges that occur naturally and do not appear to significantly affect human health
(when they are in their naturally occurring form). An alternative screening option
would have been to exclude an inorganic analyte whose highest level was within the
local or regional range of natural occurrence, or if local or regional data are not
available, a worldwide range. There is a distinct possibility that the occurrence of

these substances has led to an overestimate of risk or hazard.

8-37 o . Hydro-Terra

FINAL AUG 98 (Revised FED 99)

AR 05320



8.4.2 Exposure Assessment

Not all conceivable exposure scenarios at the study area have been analyzed;
onty the more plausible ones with reasonably high exposure frequencies and
concentrations have been investigated. Other possible exposure scenarios are believed

to represent very little endangerment.

Among the exposure scenarios selected for evaluation, contact with Anacostia
River sediment by barefoot waders is physically quite feasible but not likely to apply -
to many people. For those few who mig‘ht be involved in this way, the hypothetical
degree of contact is overestimated to cover the worst reasonable case. |t is unlikely
that the river sediment would adhere to the skin to any degree.

Parameters describing human characteristics and activities at best represent
population means, but are frequently biased. For example, typical breathing rates
published by the USEPA could be as much as twice the true values {Layton, 1993}.
In this risk assessment, for simplicity, parameter values chosen for the adult are those
most closely associated with 70-kg male adults, even though a majority of females
would weigh less. Of course, some differences within the population compensate for
each other; for instance, a larger person tends to eat more than a smaller person.
Uncertainty due to population diversity can be minimized to some extent by a choice
of Qood- values for the scenario-related subpopulations (e.g., 43-kg waders).
Nevertheless, the inherent diversity of human populations and their behaviors must
impose a considerable degree of uncertainty on group-based risk estimates when those

estimates are applied to individuals.

An exposure assessment depends to a great extent on the models and
assumptions on which it is based. Evaluation of some of the scenarios addressed in
the present document requires assumptions based largely on the authors' judgment.
And even where the literature provides models and default values, these may be based
on tenuous evidence. Thus, at best, the estimated risk is only a rough approximation

of reality.
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8.4.3 Toxicity Assessment

Risk from exposure to a chemical can only be credibly quantified with reliable,
appropriate toxicity values (RfDs and SFs) for all routes and exposure periods. The
USEPA's RfDs themselves incorporate uncertainty factors, which reflect their authors’

conservatism or their doubts as to the applicability of the experimental data to the

human targets of concern. These uncertainties arise from the nature of the

extrapolations used to derive RfDs: high-to-low dose, short-to-long term exposure,
animal-to-human, less sensitive-to-more sensitive human subpopulations, lowest-
_observed-adverse effect level to no-observed-adverse effect level. The uncertainties

lead to overestimation of hazards and risks.

There has been much criticism of the way in which carcinogenic potency values
are developed and used. An article by Harris {1992) points out that cheﬁwicals are
rarely tested for carcinogenicity at doses below half the maximum tolerated dose, and
also says that even the most credible extrapolations to lower doses should be
restricted to about one order of magnitude outside the observable range. He thinks
quantitative dose-to-risk conversions should not be attempted beyond that; instead,
he favors including explicitly stated safety factors for regulatory purposes.
Extrapolation to risks of one-in-a-million, Harris believes, is Bad science, which "should
not be used to meet objectives concerning good public policy." It must also be pointed
out that there may be considerable differences in anatomy, physiology, and
susceptibility to certain types of cancer between humans and the more frequently used
animal models; as a result, unnecessarily conservative slope factors {SFs) may have
been adopted. "As Abelson points out, 'Are human beings to be regarded as behaving
biochemically like huge, obese, inbred cancer-prone rodents?'” In general, the

uncertainties surrounding SFs, though not stated by their originators, are as compelling

as those associated with RfDs and lead to gross overestimates of risk.

In some cases, in the absence of official RfDs, surrogate values were used in
the present assessment - specifically the oral chronic RfD for pyrene being used as an
RfD for total PAMs. This adoption of a low-sided RfD value for some of the PAHs

serves to make the results somewhat conservative.
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Benzo[alpyrene's carcinogenic potency was used, along with relative potency
factors (USEPA 1995), to estimate carcinogenic potency for cer_tain other carcinogenic
PAHs in this risk assessment. There could be other carcinogenic PAHs present,
however, whose carcinogenicity has not been recognized or quantified.

_ The mineral forms in which inorganic analytes occur may greatly affect the
degree to which they are absorbed by the digestive system. Indeed, it is virtually
certain that the forms in which such elements as iron, manganese, aluminum and
chromium occur -- and these appear prominently in the present study -- are not the
forms in which these elements were tested. As natural (not anthropogenic)
constituents of solil (see Shacklette and Boerngen, 1984 and Bodek et al., 1988}, the
upper ends of the ranges of soil content of such elements significantly exceed even
the highest concentrations of these four elements at the study area; evidently,
howevér, there is no indication that such levels are a threat to human health. in fact,

some such elements are essential nutrients.

~ Little certainty exists about dermal absorption. The soil-to-skin dermal
absorption factor, ABS, is probably quite variable even for a single analyte.

8.4.4 ‘Hisk Characterization

The interactive effects of exposure to a multiplicity of chemicals are
unpredictable; one seldom knows whether they will be synergistic, antagonistic, or
purely additive. Since exposure levels at the study area are estimated to be low for
all but three of the populations, it is likely that interactive effects in most instances will
be minimal, and the toxicological uncertainty will be the sum of uncertainties related
to the individual substances. This still leaves in question the validity of the hazard
index concept. If the chemicals attack different target organs, or are even antagonistic
to one another, is it correct to lump their effects in a single hazard index? Lack of an
answer to this question, except for limited groups of compounds {e.g., carcinogenic
PAHs), adds to the overall toxicological uncertainty., If the compounds could be
allocated to various groups, and the highest group hazard index could be considered '
to represent the overall hazard, then the uncertainty might be reduced.
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8.5 Summary of Findings

Following a four-step process, 35 chemicals were identified as COPCs (Table
8-2). They include 14 metals, total cyanide, 16 semi-volatile organic compounds
{mostly PAHs), and four volatile organic compounds {benzene, ethylbenzene, toluene,

and xylenes).

Thirty (30) of the 32 analyzed exposure scenarios (Table 8-3} had carcinogenic
risks less than or within the USEPA's target range of one excess lifetime cancer risk
in a population of between 10,000 to 1,000,000 (10 to 10°® or E-04 to E-06. Risks
within this range are normally found acceptable. Twenty-two (22) of the scenarios
had excess lifetime cancer risks of less than one in a population of 1,000,000, a risk

level that the USEPA considers "de minimis" or negligible.

Two of the 32 scenarios (Scenarios 31 and 32} had risk levels higher than the
USEPA's target range. They were dermal exposure of residents on the East Station

property {assuming the future use of the property was residential) to surface soil and
dermal exposure of a juvenile to surface soil while using the NPS property for

recraation.

N The hazard indices {noncarcinogenic risks) for 30 of the 32 risk scenarios
described in Table 8-3 are below one, indicating a rion-hazardous condition. The
hazards to utility workers due to inhalation of soil vapors {Scenario No. 19}, and the
hazards to bulldozer operators due’ to inhalation of manganese-laden particulates
(Scenario No. 25) are above one, indicating a potentially hazardoué cbndition.
Institutional controls could provide the protection necessary to eliminate these risks.

A summary of potential risk for each population is shown in Table 8-5.

8.6 Variance from Guidance

The screen for organics followed the national RAGS A (USEF’A, 1989a})

guidance rather than the USEPA Region Il guidance (Smith, 1993). The Region il
guidance indicates that the risk assessment should focus on “dominant contaminants
and routes of exposure.” The Region lll guidance also, in referring to the RAGS |IA

8-41 Hydro-Terra

FINAL AUG 98 (Revised FEB 99)

AR 05324



screening method, states: “While very efficient at selecting dominant contaminants in
each medium, this method does not evaluate significance of total risk for the medium.
Thus, the concentration toxicity screen can eliminate contaminénts, but not routes of
exposure.” In completing this risk assessment, the concentration toxicity screen for
organics was not used to select routes of exposure, only to select dominant
contaminants of concern. During the April 1997 meeting with the USEPA and others
to discuss the first draft of the final report, SATA, USEPA’s contractor that reviewed
the risk assessment, indicated that the utilized screening method, while differing from
Region lll guidance, would result in essentially the same findings and, thus, was

acceptable.

8.7 References

Atlantic Environmental Services, Inc. (Referred to as GRI), May, 1988, Managemen_z‘
of Manufactured Gas Plant Sites. Volume Ill, Risk Assessment, GRI-87/0260.3,
Prepared for Gas Research Institute (GRI), 8600 West Bryn Mawr Avenue,

Chicago, IL 60631, Appendix B,

Bodek, [., W.J. Lyman, W.F. Reehl, and D.H. Rosenblatt, 1988, Enﬁronmental
inorganic Chemistry: Properties, Processes and Estimation Methods, Pergamon
Press, New York, N.Y.

Byers T. F. 1897, 7997 District of Columbia Pilot Telephone Angler Survey, D.C.
Department of Consumer and Regulatory Affairs, Environmental Regulation
Administration, Fisheries Management Branch.

Conover, W. J., 1980, Practical Nonparametric Statistics, 2™ ed., Wiley, New York.

Friberg L, Nordberg FG, Vouk VB. 71986 Handbook on the toxicology of metals:
Volume Il: Specific metals, 2nd ed. Amsterdam: Elsevier. '

Gilbert, R. O., 1987, Stat/stical Methods for Environmental Pollution Monitoring, Van
Nostrand Reinhold, New York.

FINAL AUG 98 (Reviscd FED 99) ‘ 8-42 ] IIy dro-Terra

AR 05325



Graselli, J.G., 1992, Analytical Chemistry, Feeding the Environmental Revolution?,

Anal. Chem. 64(13):677A-685A.

GRI, see Atlantic Environmental Services, Inc.

Harris, W.E., 1992, Analyses, Risks, and Authoritative Misinformation, Anal. Chem.

64{13):665A-671A.

Hawleer.K., 1986, Assessment of health risk from exposure to contaminated soll,

Risk Anal. 5:289-302.

- Hubbard, J., December, 1995, Assessing Dermal Exposure fram Soil, U.S.
Environmental Protection Agency, Region lil, Philadelphia, Pennsylvania.

Layton, D.W., 1993, Metabolically Consistent Breathing Rates for Use in Dose

Assessments, Health Physics, 64{1]: 23-36.

Owen B.A., 1980, Literature-derived absorption coefficients for 39 .chemfcafs

via oral and inhaj’arfon rottes of exposure, Regul. Toxicol. Pharmacol. 11: 237-

- 252.

Pinkney, A.E., W.H. Burton, L.C. Scott and J.B. Frithsen, 1993, An Assessment of
Porem‘;al Effects of the January 1992 Oil Spill in the Anacostia River, performed
for the Steuart Petroleum Co. by Versar, Inc., Columbia, MD.

Shacklette, H.T. and J.G. Boerngen, 1984, Element Concentrations in Soils and Other
Surficial Materials of the Conterminous United States, U.S. Geological Survey
Professional Paper 1270, U.S. Government Printing Office, Washington, D.C.

Smit-h, R.L., January 1293, Sele.cring Exposure Routes and Chemicals of Concern
by Risk-Based Screening, U.S. Environmental Protection Agency, Region ill,

Philadelphia, Pennsylvania.

Smith, R.L., April 1996, EPA Region Il Risk-Based Concentration Table, U.S.
Environmental Protection Agency, Reglon [, Phn[adelphla, Pennsylvama

FINAL AUG 98 (Revlsed FEB 99)

8-43 - - Hydro-Terra

AR 05326



Trowbridge, P.R. and D.E. Burmaster, 1997, A Parametric Distribution for the Fraction
of Outdoor Soif in Indoor Dust, J. Soil Contam. 6: 161-188.

U.S. Department of Housing and Urban Development, June 1895, Guidelines for the
Evaluation and Control of Lead-Based Paint Hazards in Housing, Washington,

DC, p. b-35.

USEPA, 19986, Sofl Screening Guidance: Tecnical Background Document, EPA/540/R-
95/128, PB96-963502, Office of Solid Waste and Emergency Response,

Washington, DC, p. A-b.

USEPA, 1995, Guidance for Assessing Chemical Chemical Data for Use in Fish
Advisories. Volume 1. Fish Sampling and Analysis, Second Edition, EPA 823-R-
. 95-007, United States Environmental Protection Agency, Office of Water,

Washington, DC.

USEPA, 1994, Revised Interim Soifl Lead Gdicfance for CERCLA Sites and RCRA
Corrective Action Facilities, EPA b40-F-94-043, Office of Solid Waste and
Emergency Response, Washington, DC.

USEPA, 1992a, Dermal Exposure Assessment: Principles and Applications, Interim
Report, Washington, DC, Office of Health and Environmental Assessment, U.S.
Environmental Protection Agency. EPA/800/8-91/011B.

USEPA, 1992b, Supplemental Guidance to RAGS: Calculating the Concenrraribn
‘Term, Washington, DC, Office of Health and Environmental Assessment, U.S.
Environmental Protection Agency. Publication 92B5.7-081.

USEPA, 1991, Risk assessment guidance for Superfund. Volume I. Human health
evaluation manual Supplementa/ Guidancé', "Standard Default Exposure
Factors." Interim final, March 25, 1291, Washington, DC: U.S. Environmental
Protaction Agency. OSWER Directive: 9285.6-03. '

FINAL AUG 98 (Revised FEB 99) : 8-44 Hydro-Terra

AR 05327



USEPA, 1989a, Risk assessment guidance for Superfund, Volume I: Human health

evaluation manual (Part A), Interim final, Washington, DC; U.S. Environmental {
Protection Agency. EPA/540/1-89/002.
USEPA, 1989b, E)éposure factors handbook, Washingion, DC:' Office of Health and
Environmental Assessment, U.S. Environmental Protection Agency. EPA/B00/8-
- 89/04.3. ‘
|
1‘
{
FINAL AUG 98 (Revisei FEB %) 8-45 Hydro-Term . |

AR 05328 4



o91-8

DD [~04pAYf -

62€50 dV

I Surface Soil z—

SOURCE-

RELEASE
MECHANISM

FIGLE B-1

Conceptual Exposure Diagram

PATHWAY

!

Construciion
Activities (Dust)

o

Yolatile Emissions Wind/Seepage

Subsurface

Construction
Activities (Dust)

e TN

Solt

{ River Sediment !L

o)
5

| Direct Contact ]

POTENTIAL RECEPTORS
EXPOSURE OFFSITE OFFSITE | ONSITE | onsmE UTILITY ONSTTE SWIMMER! | CONSTRUCTION
ROUTE .| ResDENTS | OFFICE OFFICE | RESIDENT |MAINTEMANCE! JUVENILES [ ANGLER | wapER WORKER
WORKER | WORKER | (FUTURE} | WORKER

INHALATION X r X ‘ X l xj lX L X r J T X l
JNGESTION X X X
INHALATION X X
DERMAL X X X X-
INGESTION X

DERMAL X X X

INHALATION X T X ] X ] X I X l X | I X 41
INHALATION X ] % ‘ X l _I ! ] ‘ T X _I
INGESTION X X
INHALATION

DERMAL

INGESTION

DERMAL

WA WES - 119 8T

- Direct Contact

[NGESTION 4[ ' T ]



0€€S0 AV L1-8

padd [-04pdE]

TABLE 8-1

Data Group Summary Table

Data Description of Data Group Samples in Data Group .
Group )
1 Surface soil samples at the southwest corner of the study area | SR-16 thru SR-22, SR-24, and SR-25
2 Soil boring and surface soil samples from the East Station SB-2 thru SB-10 (0-2' in depth); SR-1 thru SR-20 &
property SR-23
3 Surface soil sample on DC DPW parking lot (NPS property} SR-25 only
4 Surface soil samples on East Station property SR-1 thru SR-20 and SR-23
5 Surface soil samples on NPS property SR-21, SR-22, SR-24, SR-25, and SR-26
6 Soil gas samples from the southwest corner of the study area 8G-20 thru 5G-23, 5G-25 thru SG-34, & SG-38 thru
SG-42
7 Sediment samples adjacent to study area and upstream 96SD02 thru 96SD05, 96SD0O7
8 Sail boring samples north of the 900-North Grid Line {East SB-2 thru SB-8, 0-2' and 2-4' in depth
Station oroperty) : :
=] Soil gas sample located in area of potential future construction | SG-12 only
{East Station property) '
10 All soil gas samples from study area SG-1 thru 8G-45
11 All soil boring samples from study area SB-1 thru 3B-13, 0 to 6' in depth
12 Fish samples collectaed by Versar (1993)
‘Note: The sample locations are shown on figures in Section 5 of this report.
i




TABLE 8-2
Chemicals of Potential Concern for Each Data Group

Chemicals of Data Groups"

—
—_

Potential Concern 1 2 3 4 5 6 7 8 9 10

12

Inorganics

Aluminum

Antimony_

Arsenic

Beryllium

Cadmium

Chromium

Copper

fron

Lead™*

bt I Pt B o B B b B P
bt I o B B B 3 -

P Pt B P A B o b B 4
HpxRPREXp=t x| =
PSPt podd- S B b i

Manganese

Mercury

Nickel

Thallium

HKOXREREXRE G [ I

Vanadium X

PRI X ][R

>
hd
bad P

Total Cyanides

Organlcs

x
b
ps
=
>

Total PAHs**" X

=

Acenaphthene

Benzene ' X X X X
Ethylbenzene X X X

Benzolalanthracene

Henzolalpyrene

lenzolb]fuoranthene

Benzo[g,h,i]perylene

Benzolklfluoranthene

Bis{2-ethylhexyl) Phthalate

Chrysene

Lo P I s B b i bl

. |Dibenzofa hjanthracene

Dibenzofuran

Fluoranthene

Fluorene

Indenofi,2,3-cd]pyrene

2-Methylnaphthalene

Maphthalene

FUARE IRE R X
KR IR RERPKK] R K
B P T ot B I bod D Pt b b o b
P Rt I P B oA S s P d e b2 b b 2 4
DDt I - B Do B Do o d i b d b P B
PP AP S RS Pt P b g bt P b iad b g
PR R IR [ =

Pyreng

Toluena X X X X

Xylenes X X X X

* Data Graups:
Surface Sqoil Samples Sauthwest Crnr. of Site (SR16 - SR22, SR24 & SR25)

Soll Barings & Surface Soil North of Water Street (SB2 - SB10, 0-2' in depth; SR1 - SR20 & SR23)
Surface Sail Sample SR-25

Surface Soil Samples North of Water Street (SR-1 through SR-20 and SR-23)

Surface Soil Samples South of Water Street (SR-21, SR-22, SR-24, SR-25 and SR-26)
Soil Gas Samples Southwest Crnr. of Site (SG20 - SG23, 8G25 - 3634 & SG38 - SG42)
Sediment Samples Downstream of East Station (965D02 - 965D05 & 965D07)

Soil Borings North of 300-North Grid Line (SB2 - SB8, 0-2' & 2-4' in depth)

Sail Gas Sample SG-12

10. Al Soil Gas Samples {SG-1 through SG-45)

11. All Soll Borings (SB-1 through SB-13; all three Intervals)

12. Fish Samples Collected by Versar (1993)

** Risk/Hazard was not evaluated for Lead because no RfD or CPS Qalues are available.
*** Total PAH's are the sum of the chemicals listed In Section 8.1 1.2,
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HEALTH RISK TO UTILITY MAINTENANCE WORKERS DUE TO INHALATION OF
SUBSURFACE SOIL GAS

EXPOSURE

As a worst-case situation, utility maintenance workers working in trenches and other below-ground
spacas will be exposed to levels of volatile organic compounds (soil gas) approaching the reparted soll gas
levals. The indicator compounds are benzene, toluene, ethylbenzene and total xylenes ("BTEX").

Sall gas samples taken from the NPS property were analyzed, and the 95 percent upper confidence
level of the mean (35% UCL) for each indicator compound was calculated (see Appendix H), The 95% UCL
* concantrations (mg/m°) for all four compounds were 0.50 mg/m°. These were used directly in the calculations,

with no allowancs for dilution with clean air,

CARCINOGENIC AND NONCARCINOGENIC RISKS

Reference: Smith, R.L., 1996, EPA Reqion Il Risk-Based Concentration Table, United States

Environmental Pratection Agency, Philadelphia, PA.

Human intake factors (HIFs) for inhalation of soil gas by utility maintenance workers (sée Table Gt,
Appendix G) were as follows: !

= Inhalation carcinogenic HIF = 7.83E-04 m(kg'day)
= Inhalation noncarcinogenic HIF = 2.74E-03 m™/(kg'day)

A. Carcinogenic Risk

The 95% UCL (0.50 mg/m") for the one carcinogen, benzene, was multiplied by its CPS; value, 0.029
kg day/mg, and by the HIF value appropriate for carcinogens to obtain the cancer risk by inhalation.

Cancer Risk to Utility Maintenance Worker = 1.14E-05

B. Noncarcinogenic Risk (Hazard Index)

Inhalation reference doses (RfDs) with respect to noncarcinogenic effects, In mg/(kgeday), were
obtained from the reference document: Benzene, 0.00171; toluene, 0.114; ethylbenzene, 0.286; and xylenes

(using the value for p-xylene), 0.0857.

Ninety-five percant upper confidence levels of the means for all four indicator compounds were used
in calculating the hazard index (the sum of the hazard quotients). To obtain hazard quotients, one multiplies
soil gas conceniration by the noncarcinogenic HIF and divides by the appropriate RfD; value,
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85 % UCL

Soil Gas
Concentration RfD; .
Analyte (mg!m’) {mg/kgid) Hazard Quotient

Benzene 0.5 0.00171 8.01E-01
Toluene 0.5 0.114 1.20E-02
Ethylbenzene 0.5 0.286 5.00E-03
Xylenes 05 0.0857 1.60E-02
HAZARD INDEX FOR UTILITY MAINTENANCE WORKERS

8.34E-01

EXPOSED TO SOIL GAS THROUGH INHALATION

Hydro-Terra
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HEALTH RISK TO UTILITY MAINTENANCE WORKERS DUE TO INGESTION OF
SUBSURFACE SOIL

EXPOSURE
Utility maintenance workers are exposed to soll to a depth of 3.5 feet

Subsurface soil samples taken from the NPS property were analyzed and the 95 percent upper
confidence level (95% UCL)for each indicator analyte shown below was calculated (see Appendix H).

CARCINOGENIC AND NONCARCINOGENIC RISKS

Reference: | Smith, R.L., 1996, EPA Region lll Risk-Based Concentration Table, United States
- Environmental Protection Agency, Philadelphia, PA,

‘ Human intake factors (HIFs) for ingestion of soil by utility maintenance wdrkers (see Table G2,
Appendix G) were as follows:

» Ingestion carcinogenic HIF = 5.59E-09 d™
» {ngestion noncarcinogenic HIF = 1.965-08 4™

A. Carcinogenic Risk

The 95% UCLs of the means for the indicator analytes were multiplied by CPS, values-(see
Reference) and by the HIF value appropriate for carcinogens to obtain the cancer risk by ingestion for each
compound. The results are shown below. ' ,

95% UCL
. Conc. in Soil CPS,
Analyte {mg/kg) (kg'd/mg) Cancer Risk

-Benzofalanthracene 1.810 0.73 7.39E-09
Benzo[a]pyrene . 2.8 7.3 1.186E-07
Benzo[bjfluoranthene ' 2.095 ©0.73 8 55E-09
Benzolk]fluoranthene 1.821 0.073 . 7.43E-10
Chrysene _ 2.168 0.0073 8.85E-11
Dibenzo[a,hlanthracene 1.863 7.3 o 7.60E-08
Ideno[1,2,3-cd]pyrene 1942 | 0.73 ' 7.92E-09
Arsenic 12734 ) 1.5 : 1.07E-07
Beryllium 1.250 4.3 3.00E-08
TOTAL CANCER RISK FOR UTILITY MAINTENANCE WORKERS . - 3.54E-07
INGESTING SUBSURFACE SOIL

B. Noncarcinogenic Risk (Hazard Index)

The 95% UCLs for all of the indicator polynuclear aromatic hydrocarbons (PAHS), carcinogenic or not,
were sumined to obtain a 95% UCL for total PAHs. It Is assumed here that all these PAHs have the oral
reference dose (RfD) of pyrene, namely 0.03 mg/(kgeday}. To obtain hazard quotients, one multiplies
concentration in the subsurface soll by the non-carcinogenic HIF and divides by the appropriate RfD, value.
The results are shown below. '

) | AR 05339
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95% UCL

Conc. in Soil RfD,
Analyte {mg/kg) {mglkg/d) Hazard Quotient
Total PAHs 63.158 0.03 4 13E-05
Dibenzofuran 2.401 0.004 1.18E-05
Aluminum 6860.000 1.00 1.34E-04
Antimony 1.250 0.0004 6.12E-05
Arsenic 12,734 0.0003 B.32E.04
Beryllium 1.250 0.005 4.90E-08
Cadmium 1,250 0.0005 4.90E-05
Chromium 28.411 0.005 1.11E-04
Copper 101.500 0.04 4.97E-05
Iron 26824.000 03 1,75E-03
Manganese 422,867 0.023 3.60E-04
Thallitm 1.000 0.00008 2.45E-04
Vanadium 39.638 0.007 |- 1.11E-04
Total Cyanides 2.500 0.02 2 45E-06
HAZARD INDEX FOR UTILITY MAINTENANCE WORKERS INGESTING : '
SUBSURFACE SOIL 3.76E-03
AR 05340
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HEALTH RISK TO UTILITY MAINTENANCE WORKERS DUE TO DERMAL
CONTACT WITH SUBSURFACE SOIL

EXPOSURE
Utility maintenance workers will be exposed to soil ta a depth of 3.5 feet on the NPS property.

Subsurface sail samples taken from the NPS property were analyzed and the 95 percent upper
confidence level (95% UCL) for each indicator analyte was calculated (see Appendix H).

CARCINOGENIC AND NONCARCINOGENIC RISKS

Reference:. Smith, R.L., 1996, EPA Regicn lll Risk-Based Concentration Table, United States
Environmental Protection Agency, Philadelphia, PA.

Human intake factors (HIFs) for dermal exposure of utility maintenance workers to subsurface soil (see
-Table G3, Appendix G), were as follows:

= Ingestion carcinogenic HIF = 2.46E-07 d' ABS
« Ingestion noncarcinogenic HIF = 8. 61E-07 d' ABS

The dermal absorption factors (ABS) for the indicatar analytes are; 0.1 for arganics, 0.032 for arsenic,
and 0.01 for all other inorganics.

A. Carcinogenic Risk

The 95% UCLs for the seven carcinogenic polynuclear aromatic hydrocarbons (PAHs) and two metals
were multiplied by CPS, values, by the ABS factor, and by the HIF value appropriate for carcinogens to obtain
the cancer risk by ingestion for each compound. The resulis are shown below.

95% UCL
. Conc. in Soil ABS CcPSs,

Analyte (mg/kg) Factor {kg @ d/mg) Cancer Risk
Benz[alanthracene 1.810 0.1 0.73 3.25E-08
Benzofa]pyrene 2.831 ‘ 0.1 7.3 5.08E-07
Benzo[bluoranthene 2.095 0.1 0.73 3.76E-08
Benzelk]fluoranthene 1.821 0.1 0.073 3.27E-09
Chrysene 2.168 0.1 0.0.0073 3.88E-10
Dibenz[a,hjanthracene 1.863 0.1 7.3 "~ 3.35E-07
Ideno[1,2,3-cdlpyrene 1.942 0.1 ' 0.73 3.49E-08
Arsenic 12.734 0.032 1.5 1.50E-07
Benyllium 1.250 0.01 4.3 1.32E-08
TOTAL CANCER RISK FOR UTILITY MAINTENANCE WORKER DUE TO
DERMAL CONTACT WITH SUBSURFACE SOIL 1.11E-06

AR 05341
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B. Noncarc‘inogenic Risk (Hazard Index) ' , : {

The 95% UCLs for the all indicater polynuclear aromatic hydrocarbons (PAHSs), carcinegenic or not,
were summed to obtain a 95% UCL for total PAHs. it is assumed here that all these PAHs have the oral
reference dose (RfD,) of pyrene, namely 0.03 mg/(kgeday). To obtain hazard quotients, one muitiplies
concentration in the subsurface soil by the noncarcinogenic HIF and by the ABS factor and divides by the

appropriate RfD, value.

95% UCL
Cong. in Sail ABS RiD, Hazard
Analyte {mglkg) Factor {(mgl/kg/d) Quotient
Total PAHs 63.158 0.1 0.03 1.81E-04
Dibenzofuran 2.401 0.1 0.004 5.17E-05
" Aduminum 6860.000 0.01 1.00 5.91E-05
Antimony 1.250 0.01 0.0004 2.69E-05
Arsenic 12.734 0.032 0.0003 1.17E-03 |
Beryllium 1.250 0.01 0.005 2.15E-06
Cadmium 1.250 0.01 0.0005 2.15E-05 9
Chromium 28.411 0.01 0.005 4.89E-05
Copper 101.500 0.01 0.04 218E-05
Iron 26824,000 0.01 0.3 7.70E-04
Manganese 422 867 0.01 0.023 1.58E-04
Thallium 1.000 0.01 0.00008 1.08E-04
Vanadium 30.638 0.01 0.007 4.88E-05
Total Cyanides 2.500 0.01 0.02 1.08E-086
HAZARD INDEX FOR UTILITY MAINTENANCE WORKER HAVING DERMAL
CONTACT WITH SUBSURFACE SOIL 2.67E-03
L
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HEALTH RISK TO UTILITY LANDSCAPE WORKER DUE
TO INHALATION OF SOIL GAS

EXPOSURE

Landscape workers will work in shallow excavations where the breathing zone is above ground, and,
thus, will be exposed to levels of volatile organic compeounds (soil gases) less that the conceniration measured
in the soil. The indicator compounds are benzene, toluene, ethylbenzene and total xylenes ("BTEX").

Sail gas samples taken from in situ soil an the NPS property were analyzed, and the 95 percent upper
confidence level (95% UCL) of the mean for each indicator compound was calculated (see Appendix H). The
95% UCL concentrations {mg/m®) for all four compounds were 0.50 mg/m®. It was assumed that landscape
warkers will be exposed to diluted scil gases equal to cne half the 85% UCLs for the compounds present in

the soil. ‘

CARCINOGENIC AND NONCARCINOGENIC RISKS

Reference: | Smith, R.L., 1896, EPA Region lit Risk-Based Congentration Table, United States
Enviranmental Protection Agency, Philadeiphia, PA.

Since the akposure events per year for landscape workers were assumed to be 2.5 rather than the
5.0 assumed for utility maintenance workers, the human intake factors (HIFs) for inhalation of soil gas.by
landscape workers is one half those determined for utility maintenance workers (see Table G1, Appendix G).

» Inhalation carcincgenic HIF = 3.92E-04 maf(kg-day)
» Inhalation noncarcinogenic HIF = 1.37E-03 m*/(kg-day}

A, Carcinogenic Risk

The 85% UCL {0.25 mg/m®} for the one carcinogen, benzene, was multiplied by its CPS; value, 0,029
kg-day/mg, and by the HIF value appropriate for carcinogens to obtain the cancer risk by inhalation.

Cancer Risk to Landscape Worker = 2.84E-06

B. Noncarcinogenic Risk (Hazard Index)

Inhalation reference doses (RfDs) with respect to noncarcinogenic effects, in mg[(kg'-day), were
obtained from the referenced document: Benzene, 0.00171; toluene, 0.114; ethylbenzene, 0.286; and xylenes

(using the value for p-xylene), 0.0857.

One half the 95% UCLs jor all four indicator compounds were used in calculating the hazard index
{the sum of the hazard quotlents). To obtain hazard quotients, one multiplies soil gas concentration by tha
nencarcinogenic HIF and divides by the appropriate R{D; value. The results are shown on the next page,
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95 % UCL.

G-8

Soil Gas
Concentration - RID; ,
Analyte (mglm®) {mgfkg/d) Hazard Quotient
Benzene 0.25 0.00171 2.00E-01
Toluene 0.25 0.114 3.00E-03
Ethylbenzene 0.25 0.286 1.20E-03
Xylenas 0.25 0.0857 4.00E-03
F:AZARD INDEX FOR LANDSCAPE WORKER EXPOSED TO SOIL
GAS THROUGH INHALATION 2.01E-01
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HEALTH RISK TO LANDSCAPE WORKER DUE TO
INGESTION OF SUBSURFACE SOIL

EXPOSURE

Landscape workers are conservatively assumed to be exposed to soil to a depth of 3.5 feet on the NPS
property.

Subsurface soll samples taken from the NPS property were analyzed, and the 95 percent upper -
confidence level (95% UCL) for each indicator analyte shown below were calculated (see Appendix H).
CARCINOGENIC AND NOGNCARCINOGENIC RISKS

Reference: Smith, R.L., 1996, EPA Region [il Risk-Based Concentration Table, United States

Environmental Protection Agency, Philadelphia, PA.

Since the exposure events per year far landscape workers was assumed to be one half that of utility
maintenance workers, the human intake factors (HIFs) are one half the values determined for utility
maintenance workers (see Table G2, Appendix G). The HIFs for landscape watkers are as follows:

‘= Ingestion carcinogenic HIF = 2.79E-09 d!
» Ingestion noncarcinogenic HIF = 9.80E-08 d™

A. Carcinogenic Risk

The 95%UCLs for the indicator analytes were multiplied by CPS, values {see Reference) and by the
HIF values approptiate for carcinogens to obtain the cancer risk by ingestion for each compound. The results
are shown below. ‘

95% UCL
Conc. in Soil CPs5,

Analyte ' (malky) (kg-d/mgq) Cancer Risk
Benzo[a)anthracene 1.810 | 0.73 : 3.69E-09
Banzo[a]pyrene 2.831 7.3 5.78E-08
Benzo[blfiucranthene 2.095 0.73 - 4,27E-09
Benzo[k]fluoranthene . 1.821 0.073 3.72E-10
Chrysene - - 2168 0.0073 4.42E-11
Dibenzo[a, hjanthracene 1.863 7.3 3.80E-08
ldeno[t,2,3-cd]pyrene 1.942 Q.73 3.96E-00
Arsenic 12.734 1.5 5.34E-08
Beryllium 1.250 4.3 1.50E-08
HAZARD INDEX FOR LANDSCAPE WORKER INGESTING
SUBSURFACE S0IL. 1.77E-07
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B. Noacarcinegenric Risk (Hazard Index)

The 95% UCL of the Indicator polynuclear aromatic hydrocarbons (PAHS), carcinogenic or not, were
summed to obtain a 95% UCL for total PAHs. ltis assumed here that all these PAHs have the oral reference
dosa (RfD,) of pyrene, namely 0.03 mg/(kg'day). To obtain hazard quotients, cne muiltiplies concentration in
the subsurface soil by the noncarcinegenic HIF and divides by the appropriate RfD, value. The results are

shown balow.
95% UCL
Conc, in Soil RfD,
Analyte (mg/kg) (mg/ig/d}) Hazard Quotient

Total PAHs 63.158 0.03 2.06E-05
Dibenzofuran 2.401 0.004 5.88E-06
Aluminum 6860.000 1.00 6.72E-05
Anfimony 1.250 0.0004 3.06E-05
Arsenic 12.734 0.0003 4 16E-04
Beryllium 1.250 0.005 2.45E-06
Cadmium 1.250 0.0005 2.45E-05
Chromium 28.411 0.005 5.57E-05
Copper 101.500 0.04 2.49E-05
lron 26824.000 03 8.76E-D4
Manganese 422 867 0.023 1.80E-04
Thallium 1.000 0.00008 1.22E-04
Vanadium 39.638 0.007 5.55E-05
Total Cyanides 2.500 0.02 1.22E-06
HAZARD INDEX FOR LANDSCAPE WORKER INGESTING

1.88E-03

SUBSURFACE 80IL

G-10
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HEALTH RISK TO LANDSCAPE WORKER DUE TO DERMAL
CONTACT WITH SUBSURFACE SOIL

EXPOSURE

Landscape workers are conservatively assumed to be exposed to soil on the NPS property to a depth
of 3.5 feet.

Subsurface soil samples taken from the NPS property were analyzed, and the 83 percent upper
confidence level (95% UCL) for each indicator analyte shown below was caiculated (see Appendix Hj).

CARCINOGENIC AND NONCARCINOGENIC RISKS

Reference;. Smith, R.L., 1996, EPA Region Il Risk-Based Concentration Table, United States’
Environmental Protection Agency, Philadelphia, PA.

Since the exposure events per year for landscape workers was assumed to be one half that of utility
maintenance workers, the human intake factors (MHIFs) for landscape workers will be one half the vaiues
determined for utility maintenance workers (see Table G3, Appendix G}. The HIFs for landscape workers are

as follows:

= [pgestion carcinogenic HIF = 1,23£-07 d' ABS
»  Ingestion noncarcincgenic HIF = 4.30E-07 d”' ABS

The dermal absorption factors (ABS) for the indicator analytes are; 0.1 for organics, 0.032 for arsenic,
and 0.01 for al! other inorganics.

A. Carcinogenic Risk

The 95% UCLs for the seven carcinogenic polynuclear aromatic hydrocarbons (PAHS) and two metals
were multiplied by CPS, values, by the ABS factor, and by the HiF value appropriate for carcinogens to obtain
the cancer risk by dermal contact with each compound. The results are shown below.

95% UCL :
: ’ Conc, in Soil ABS CP5,

Analyte {markg) Factor (kg-d/img) Cancer Risk
Benzo[a]anthracene 1.810 0.1 0.73 1.63E-08
Benzo[a]pyrena 2.831 0.1 7.3 2.548E-07
Benzolb]flusranthene 2.095 0.1 0.73 1.88E-08
Benzo{k]fluoranthene 1.821 01 0.073 1.64E-09
Chrysene : 2.168 a.1 0.0073 1.94E-10
Dibenzo[a,hlanthracene 1.863 0.1 7.3 1.67E-07
ideno[1,2,3-cdlpyrene 1.842 0.1 0.73 : 1.74E-08
Arsenic 12.734 0.032 1.5 ' 7.52E-08
Beryllium 1.250 0.01 43 6.61E-09

TOTAL CANCER RISK FOR LANDSCAPE WORKER DUE TO DERMAL CONTACT
WITH SUBSURFACE SOIL 5.57E-07

AR 05347
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8. Noncarcinogenic Risk (Hazard Index) ‘

The 85% UCLSs for the all indicator polynuclear aromatic hydrocarbons (PAHSs), carcinogenic or
not, were summed to obtain a 95% UCL for total PAHSs. lt is assumed here that all these FAHs have the

oral reference dose (RID,) of pyrene, namely 0.03 mg/(kg-day)}. To obtain hazard quotients, one multiplies

concentration in the subsurface soil by the nan-carcinagenic HIF and by the ABS factor and divides by the
appropriate RfD, value. The results are shown below.

G-12

95% UCL
Cornic. in Soil ABS RiD, Hazard
Analyte (mg/kyg) Factor {mag/kg/d) Quotient

Total PAHs 63.158 0.1 0.03 9.05E-05
Dibenzofuran 2.401 0.1 0.004 2.38E-05
Aluminum 6860.000 0.01 1.00 2.95E-05
Antimony 1.250 0.01 0.0004 1.34E-05
Arsenic 12.734 0.032 0.0003 5.84E-04
Beryilium 1.250 0.01 0.005 1.08E-06
Cadmium 1.250 0.01 0.0005 1.08E-05
Chromium 28.411 0.01 0.005 2.44E-05
Caopper 101.500 0.01 0.04 1.09E-05
fron 26824.000 0.01 0.3 3.84E-04
Manganese 422.867 0.01 0.023 7.91E-05
Thallium 1.000 0.01 0.00008 5.38E-05
Vanadium 39.638 0.01 0.007 2.43E-05
Total Cyanides 2.500 0.01 0.02 5.38E-07
HAZARD INDEX FOR LANDSCAPE WORKER HAVING DERMAL CONTACT

WITH SUBSURFACE SOIL 1.33E-03
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TABLE G1

HIF CALCULATIONS FOR INHALATION OF VOLATILES BY UTILITY
MAINTENANCE WORKERS

IR x EF x ED

Basic HIF Equation:* (m3kg-day) = BW x AT
Symbaol ™ Units Chronic Lifetime

IR m®%event 14 14

EF events/year 5 5

ED year 20 20

BW kg 70 70

AT year (days) 30 {7,300) 70 {25,550}
HIF m*/kg-day 2.74E-03 7.83E-04

{a} Equation for the adult engaged in moderately heavy work.

(b) Symbols: IR = Inhalation Rate (per 8-hour workday); EF = Exposure
Frequency; ED = Exposure Duration; BW = Body Weight; AT = Averaging
Time {use days here); HIF = Human Intake Factor.

AR 05349
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_ TABLE G2 | ,
HIF CALCULATIONS FOR INCIDENTAL INGESTION OF SOIL. (
BY UTILITY MAINTENANCE WORKERS

IR x CF x EF x ED

Basic HIF Equation:* (day') = BW x AT
Symbol ® - Units Chronic Lifetime

IR mg/event 100 100 |
CF . ' kg/mg 10°® 10° |
EF ~ events/year 5 ' b |
ED year 20 20

BW ' kg 70 i 70

AT vear {days) T 20 (7,300) 70 {25,550}

HIF {day ™) 1.96E-08 5.59E-09

(a) Equation for the adult engaged in wark involving direct contact with soil.

{b) Symbols: IR = Ingestion Rate; CF = Conversion Factor {to translate mg to
kg); EF = Exposure Frequency {(events per year); ED = Exposure Duration; BW =
Body Weight; AT = Averaging Time {use days here}; HIF = Human Intake Factor,

AR 05350 | Q
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TABLE G3
HIF CALCULLATIONS FOR DERMAL EXPOSURE OF UTILITY MAINTENANCE
' WORKERS TO SOIL

SA x CF x AF x EF x ED x ABS

Basic HIF Equation:" (day™) = BW x AT
95

Symbol ® Units Chronic Lifetime
SA ' cm?/event 4,400 4,400
CF kg/mg 10 10°°
AF mg/cm? 1.0 1.0
EF events/year 5 5
ED year 20 20
BW kg 70 70
AT year (days) 20 (7,300) - 70 (25,550)
HIF® (day™) 8.61E-07 ABS 2.46E-07 ABS

{a) Equation for the adult engaged in work involving direct contact with soil.

(b) Symbols: SA = Surface Area (head and upper extremities); CF = Conversion

Factor {to translate mg to kg); AF = Adherence Factor; EF = Exposure
Frequency; ED = Exposure Duration; BW = Body Weight; AT = Averaging Time

{use days here); HIF =

term,

Human Intake Factor; ABS = chemical-specific absorption

{c) The HIF expression includes the chemical-specific absorption (ABS) term.
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APPENDIX H

Calculation of 95% UCLs
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STATISTICAL RESULTS FNOR BTEX ANALYSES
NPS PR( RTY _
(Soil Gas samples 5G-31, -32, -34, -37, -38, -39, -40, -41, 42, -44, -58, -59)
Units: mg/m3 {pg/L)

Benzene ‘ Toluene . : Ethyibenzene
Arithmetic Mean Arithmetic Mean 2. 74 Arithmetic Mean
Arithmetic Mean Infx) Arithmetic Mean In{x) -0.23{Arfthmetic Mean In{x)
Standard Error Standard Error 1.91 |Standard Ermror
Std. Dev. Sid. Dev. 7.16]Std. Dev.
Std. Dav. In{x) Std. Dev. In{x) 1.18}Sid. Dev. In{x)
Minimum Minimum 0.501Minimum
Maximum Maximum 2540 1Maximum
Count Count 12.00 {Count
Student-t Statistic Studeni-t Statistic 1.80}Student-t Statistic
H Statistic H Stafistic 3.4891H Statistic
95% UCL (normal) 95% UCL (normal) 5.18195% UCL (normal)
95% UCL (lognormal) 95% UCL (lognormal) 85% UCL (lognormal)
6% UCE (nongarametric).; | - 95%:UCE  nénparanietric)! 95% UG (rionparametric):

Xylenes

Arithmetic Mean
Arithmetic Mean In(x)
Standard Error

Std. Dev.

Std. Dev. In(x)
Minimum

Maximum

Count

Student-t Statistic

H Statistic

95% UCL (normal)
95% UCL (lognormal)
95%:UCL {nonparametric). | .

Shaded value is the correct 95% UCL value.

£G5S0 v
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BENZENE

Schapiro-Wilks Test for Mormality

n= 12
k= &
Mean, M= 1851250
MNo. b Conc{mg/l)  {xi- M)*2
1 SG-31 0.5 258.4002
2 5G-34 0.5 258.4002
3 SG-37 0.5 256.4002
4 5G-38 0.5 256.4002|.
5 5G-32 0.5 256.4002
6 SG-41 0.5 256.4002
7 SG42 0.5 258.4002
8 8G44 0.5 256.4002
8 5G-58 0.5 256.4002
10 8G-59 0.5 258,4002
i1 SG40 3.15 178.5564
12 SG-32 190 30097 27
ds= 32584.0705
Schapiro-Witks Test for Lognomality
n= i2
k= 6
Mean, M=  -0.04475
No. iD Ln Conc. {d - M2
1 SG-31 -0.88315 0.4204
2 SG-34 -0.69315 0.4204
2 SG-37 -0.89315 0.4204
4 SG-38 -0.65315 0.4204
5 5G-38 -0.69315 0.4204
6 8G-41 -0.69315 . 5.4204
7. 5G-42 -0.69315 0.4204
8 S5G-44 -0.69315 0.4204
2] §G-58 -0.88315 0.4204
10 S5G-59 -0.69315 0.4204
11 S5G-40 1.14740 1.4212
12 8G-32 5.24702 28.0028
d= 33.6283
»r
A
o
(4)
[7:]
o
4 -
/ﬂﬂ-.
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a2t =

ad=

a5=
at=

al=
a3 =
aS=
a6=

0.5475
0.3325
0.2347
0.1588
0.0o22
0.0303

0.5475
0.3325
0.2347

-0.1588

0.0303

x{i) x{n-i+1) b(i)
0.5000) 180.0000 103.7513
£.5000 3.1500 0.8811
£.5000 0.5000 0.00C0
0.5000 0.5000 0.0000
0.5000 0.5000 - 0.6000
6.5000 0.5000 0.0000
0.5000 0.5000[ b= 104.6324
0.5000 0.5000
0.5000 0.5000
0.5000 0.5000
3.1500 0.5600,
180.0000; 0.5000
Lnx{i)  Lnx(n-i+1) b{5)
-0.6931 5.2470 3.2522
-0.6931 1.1474 0.6120
-0.6931 -0.8931 0.0000
-0.6931 -0.5931 0.0000
-0.6931 -0.6931 0.0000
-0.8931 -0.6931 0.0000
-0.6931 -0.6831| b= 3.8642
-0.6931 0.8931
-0.6831 -0.6931
-0.6931 -0.6931
1.1474 -0.65931
5.2470 -0.6931

W = 1/d(b)"2
W= 0.3380

W(0.05): 0.8580

W = Hd(bir2
W= 0.4440

W(0.05): 0.8590

W(Calculated) is less than W(0.05) therefors
DOES NOT FIT A NORMAL DISTRIBUTION

W{Calculated) is less than W{0.05) therefore
DOES NOT FiT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 95% UCL

{Conaver 1980)
n= 12
p= 0.50

From Table A3 in Conover, 85%UCL comesponds with
u= 843

ng= 0.5
ng = 05
ng.43= 0.5
95% UCL=

0.5 pgih. =0.5mg/m3




TOLUENE

Schapiro-Witks Test for Normality

n= 12

k= ‘ g

Mean, M = 273917

No. 1D Conc.{mgfl}  (d- M2
1 - 8G-31 0.5 5.0138
2 SG-32 Q.5 5.0138
3 S$G-34 0.5 5.0139
4 5G-38 0.5 5.0139
5 SG-38 0.5 5.0139
B SG-41 0.5 5.0139
7 SG42 0.5 5.0138
8 SG-44 0.5 5.0138
] SG-58 0.5 5.0139
10 SG-58 0.5 5.013¢
11 5G40 247 0.0725
12 SG-37 25.4 513.5134
d= 563.7245
Schapiro-Wilks Test for Lognormality

n= 12

k= 3]

Mean, M = 0.23271

Na. D LnConc. {xi- M2

1 SG-31 -0.69315 0.2120
2 SG-32 £0.69315 0.2120
3 SG-34 -0.69315 08,2120
4 $G-38 -0.69315 0.2120
5 8G-39 -0.68315 0.2120
3] SG-41 -0.69315 0.2120
7 5G42 -0.69315 0.2120
8 SG-44 H.69315 0.2120
9 SG-58 -0.69315 0.2120
10 5G-59 -0.69315 0.2120
11 SG-40 0,80422 1.2926
12 SG-37 3.23475 12,0233
d= 15.4359

SGESO YUY
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BB

i

at =

a3=
ad=
ab=
ad=

0.5475
0.3325
0.2347
0.1586
0.0g2
0.0303

0.5475
0.3325
0.2347
0.1586
0.0922
0.0303

(i) x{nH1) bi)
0.5000|  25.4000 13.6328
0.5000 2.4700 0.6550
0.5000 0.5000 0.0000
0.5000 0.5000 0.0000
0.5000 0.5000 0.0000
0.5000 0.5000 0.0000
0.5000 0.5000| b= 14,2878
0.5000 0.5000
0.5000 0.5000
0.5000 0.5000
2.4700 0.5000

25.4000 0.5000

“Lnx  Lnx(nd+) by

0.6931 3.2347 2.1505
-0.68931 0.8042 0.5311
-0.8931 -0.6931 0.0000
-0.6931 -0.6931 0.0000
-0.6931 -0.6831 0.0000
-0.6931 -0.6931 0.0000
-0.8931 -0.6931| b= 2.6816
-.6531 -0.6931
-0.6931 -0.6931
-0.6831 -0.6831
0.8042 -0,6531
3.2347 -0.6831

W = 1/d(b}r2
w= 03621

W(0.05): 0.B580

W = 1/d(b)*2
W= 04659

W(0.05): 0.8590

W(Calculated) is less than W(0.05) thersfore
DOES NOT FIT A NORMAL DISTRIBUTION

Wi{Calculated) is less than W(0.C3) therefore

~ DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 85% UCL

{Conover 1980)
n= 12 -
p= 0.50

From Tzble A3 in Conover, 35%UCL comresponds with
U= 8.43

nB= 0.5
ng = 05
ng.43= 0.5
85% UClL= 0.5 pg/L =0.5mg/m3




ETHYLBENZENE

Schapiro-Wiltks Test for Normality

n= ) iz : '
k= & :
Mean, M=  30.45000
No. iD Conc.{mgft) (xi- M}2 XD x{n-i+1} b(i) W = 1/d(b)*2
1 S5G-31 0.5 897.0025 al= 05475 0.5000! 340.0000 1858763
2 SG-34 0.5 B897.0025 az = 03325 0.5000 20.4000 6.6168
3 s5G-38 0.5 897.0025 a3= 0.2347 0.5000 0.5000 0.0000 W= 0.3533 W(Calculated) is less than W(0.05) therefore
4 SG-33 05 B857.0025 ad= (1588 0.5000 0.8000 0.0000 - DOES NOT FIT A NORMAL DISTRIBUTION
5 SG-40 0.5 897.0025 as= 0.0922 0.5000 0.5000 0.0000
[ SG41 0.5 897.0025 af= 0.0303 0.5000 0.5000 00000 W(0.05): 08580
7 S5G-42 0.5 857.0025 0.5000 0.5000i b= 18243830 -
8 SG-44 0.5 897.0025 ‘ 0.5000 0.5000 )
9 8G-58 0.5 897.0025 0.5000 0.5000
i0 SG-59 - 0.5 897.0025 0.5000 0.5000
i1 5G-32 204 101.0025 20.4000 0.5000
12 5G-37 340 956821.2025 ‘ 340.0000 0.5000
d= 104892.23060
Schapiro-Witks Test for Lognormality
n= 12
k= 8
Mean, M = 0.15942
MNo. 18] Ln Conc. {xi - M}"2 ‘ Lnx{l  Lnx{ni+1) <10} W= 1/d{b)*2
1 SG-31 -0.69315 0.7269 ai= 05475 -0,6931 £.8289 3.5708
2 8G-34 -0.69315 0.7269 a2 = §£.3325 -0,6531 3.0155 1.2331
3 - 5G-38 -0.69315 0.7269 a3= 02347 -0.6931 -0,6531 00000 W= 0.4851  W(Calculated) is less than W(0.05) therefore
4 5G-39 -0.69315 0.7268 ad= 01588 -0.8531 -0.8931 . 0.0000 ~ DOES NOT FIT A LOGNORMAL DISTRIBUTION
5 SG-40 -0.69315 0.7269 a5=  0.0922 -0.6931 -0.6931 £.0000 ki * -
G SG-41 -0.69315 0.7269 ab= 0.0303 -0.6931 £.6831 0.0000  W(0.05): 0.8580
7 S5G-42 -0.69315 0.7269 -0.6931 -0.6931] b= 4.8040 CALCULATION OF NONPARAMETRIC 85% UCL
8 5G-44 0.69315 0.7269 -0.8931 -0.6931 ' {Conover 1980}
2. SG-58 1.69315 0.7269 : £.6931 -0.6831 n= 12
10 8G-59 -0,89315 0.7289 : -0.6931 -(0,6931 p= 0.50
11 SG-32 3.01553 8.1574]. : 3.0155 -0.6931
12 5G-37. 582895 32,1438 ' 5.8288 -0,8931 From Tabls A3 in Conover, 95%UCL corresponds with
d= 47 5696 ) ' u= 8.43
ng= 0.5
ng = 0.5
> n8.43= 0.5
A ,
B5% UCL= 0.5 pgh =0.5mag/m3
o
[
(4]
[=2] .
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XYLENES

Schapiro-Wilks Test for Normality

n= 12

k= 6

Mean, M= 27.84250

No. D Cone{mg/l)  {xi- M2
1 5G-31 0.5 747.68123
2 5G-32 0.5 747.8123
3 8G-34- 0.5 7476123
4 S(3-38 0.5 7476123
5 8G-39 Q.5 747.6123
& S5G-41 0.5 747.6123
7 8G-42 0.5 747.6123
8 SG-44 25 747.6123
9 5G-58 0.5 T47.6123
10 8G-58 0.5 747.6123
1 5G40 2.11 350.8066
i2 8G-37 320 85356.0048
d= §3183.0344
Schapiro-Wilks Test for Lognonmality

n= 12

k= B

Msan, M = 0.08719

Na. 1D Ln Conc. - M2

i SG-31 -0,69315 0.6089
2 S6-32 0.69315 0.6089
3 5G-34 -0.69315 0.6089
4 sG-38 -0.69315 0.6089
5 SG-39 -0.69315 0.6088
g SG41 -0.68315 0.8089
7 8G-42 -0.69315 0.8089
g SG44 -0.69315 0.6089
9 S5G-58 -0.69315 0.6083
10 5G-59 -0.69315 0.6089
11 5G40 2.20837 4.5037
12 SG-37 5.76832 32,2733
d= 42.8682

L9E€GS0 ¥V
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0.5475
0.3325
0.2347
0.1588
0.0922
0.0303

0.5475
0.3325
0.2347
0.1588
0.0922
0.0303

-0.6931

x(® *(n-i+1) b{i)
0,5000]  320.0000 174.9263
05000 9.1100 2.8678
0.5000] 05000 0.0000
0.5000] __ 0.5000 0.0000
0.5000 0.5000 0.0000
0.5000] __ 0.5000 0,0000
0.5000 0.5000l b= 177.7891
0.5000| ___ 0.5000
0.5000] _ 0.5000
0.5000] __ 0.5000
9.1100]___ 0.5000

320.0000] __ 0.5000
Lnx()  Lnx(n-i+1) b(i)

0.6931]__ 5.7683 3.5377

0.8931] _ 2.20%4 0.9851
0.6931] _ -0.6931 0.0000
06931 -0.6931 0.0000
06331] _ -0.6931 0.0000
0.6931]__-0.6931 0.0000

_ 069311 -06931]b= 45027

0.6931] _ -0.6931
0.6331]  -0.6931
0.6831]__ -0.6931
2.2094] _ -0.6931
57683

W = 1/d(b}*2
W= 03352 Wi{Calculatad) is less than W(0.05} therefore
DOES NOT FIT A NORMAL DISTRIBUTION

W(0.05) - 0.8590

W = 1/d(b)}*2

W= 04730 W(Caloulated) is less than W(0.05) therafore
DOES NOT FIT A LOGNORMAL DISTRIBUTION

W(0.05): 0.8590

{Conover 1580}

n= 12

p= 0.50

From Table A3 in Conover, 95%UCL corresponds with
us= 8.43

n8 = 0.5

nd= 0.5

nB.43 = 0.5

95% UCL= 05 pgll =0.5 mg/m3

CALCULATION OF NONPARAMETRIC 95% UCL
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Shapiro-Wilks Test for Normality
n= 20,000
k= 10.000
Mean, M 2.896
Ne. ID Cone. {4 - M2
1| 1850 0.0435 8.52E+D0D
2| spa3 0.1285 B.04E+00
3l mmn2 0.2 7.63E+00
4 P75 0.235 7. 44F+00
St TB78 0.32 £.98E+00
8 TB-75 0.48 6. 11E+00
71 78 .55 5.82E+00
8 TE-71 0.62 5.48E+00
8 = 0.68 3.16E+00
10! 1277 0.525 4_STE+D0
11 ] TB-80 092 4.17E+00
12| TB74 0.84 4.09E+00
13| s812 1.8 1.86E+D0
141 sB 26 1.31E-1
151 TR 78 4.8 3.38E+00
161 TB-70 4595 3.95E+00
17 ) sB11 5 4.15E+00
18] TR 7.6 2.15E+01
i85 P-65 9.4 4.14E+01
20| Pss 16 1.70E+G2
d= 3.20E+02
Shapiro-Wilks Test for Lognormality
n= 20.000
k= 10.000
Mean, M 0.067
No. la] Ln Cone. Ln (xi - M}*2
11 TBSC -3.135] 1.05E+01
2 | SB-13 -2.068] 4.78E+00
3 TB-72 -1.609]| 2.97£+00
4 p7s -1.448| 2 44E+00
5] 8BTS -1.138| 1.57E+00
6| Ters -0.713] &8.85E-01
71 TR -0.5881 5.07E-H
51 1B71 -0.478! 3.51E-H
91 1881 £.371] 235E-01
16| TBRTT 0.192| 9.38E-02
11| TB-80 -0,083| 3.90E-02
12| 1B-74 00621 3.09E-02
13} sB-12 0.470] 1.27E-D1
14 | sB1 0.856| 7.08E-1
15| TB-78 1.568| 2, 12E+(0
16| T8-710 1.599] 2.29E+00
17| SB-11 1.609| 2.24E+C0
181 TB-73 2.028| 3,66E+00
18| P8s 22411 4.52E+400
20 pss 2.773] 7.07E+Q0
d= 4.89E+01

NP5 Risk Azsossmant - Job U110

al=
a2z =
al=
ad=
ab=
af=
a’=
ad=
af=
all=

o ]
hﬂiﬁl—‘
[

BopD o
AR

i

ai0=

04734
0.3211
0.2565
0.2085
.1685
0.1334
0.1013
0.0711
0.0422
0.0140

0.4734
0.3211
0.2585
0.2085
0.1688
0.1334
0.1013
00711
4.0422
0.0140

x{M x{n-i+1) 10)]
0.044 16.000 7.5538
0.127 9.400 29777
0.200 7.600 1.8981
0.235 5,000 0.9935
6.320 | 4.8950 0.7805
0.490 | 4.800 0.5750
0.550 2.600 0.2077
0.620 1.600 0.0897
0.680 0.840 0.0106
0.825 0.920 0.0013
0.920 0.825 | b 13.4231
0,840 0.650
1.600 0.620
2.800 Q.550
4.800 0.490
4.850 0,320
5.000 0.235
7.600 0.200
8.400 0.127
16.000 0.044
£n x@) Ln x(n-i+1) b

(3.135) 2,773 2.7866
{2.058) 2.241 1.3834
{1.609) 2.028 0.9330
{1.448) 1.605 0.6375
{1.139) 1.598 0.4518
{0.713) 1.558 0.3044
{0.598} 0.956 0.1574
{C.478) 0.470 0.0574
0371 (0.062) 0.0130
{0.192) (0.083) 0.0015
{0.083) {0.182)| b 5.7506
(0.062} {0.371)

0.470 {0.478)

0.956 (0.558)

1.562 {0.713)

1.588 (1.139)

1.609 (1.448)

2.028 {1.609)

2.241 (2.068)

2.773 (3.135)

W = 1/d(B)*2

W= 0.562 W(Calculated) Is less than W{0.05) therafore

W(0.05) 0.905

W = 1/d{byr2’

W= 0.705

W{0.05) 0.905

DOES NOT FIT A NORMAL DISTRIBUTION

W(Caleulated) is less than W(0.05) therefore

DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 5% UCL
{Conover 1980)

n= 20
p= 0.5

From Table A3 in Conover, 95% UCL comresponds with
u= 13.21

nl3= 1.600
ni4= 2.600
n13.21= .1.810

95% UCL = 1.810 mofky




CHRYSENE

Shapiro-Wilks Tes! for Nomnality
n= 20.000
k= 10.000
Mean, M 3.367
No. 1D Conc. i - M)A2
1] 1850 0.031 1. 11E+01]
2| sB13 0.08 1.08E+01/
3 P75 0.165 1.03E+01
4 | TBTZ 0.21 S.57E+00
5| 1878 0.4 8.80E+00
g1 TB-74 0.73 £.95E+00
71 Te81 0.82 6,49E+00
8| 1B77 0.825 6.46E+00
9 | T80 1.1 5.14E+00
101 TB74 i4 3.87E+00
11| 1878 i.4 3.87E+00
12] mIs 1.7 2.T8E+00
13| sB12 1.9725 1.94E+00
141 sB4 2.8 2.18E-1
15| TB-7D 4.95 2.51E+00
i6| TB7A 5 2.67E+00
171 sBt 5.85 6.17E+DD
181 TB-73 8.8 2.95E+01
181 Pss 11 5.B3E+01
20| pss 18 2.14E+02
d= 4.,02E+02

Shapiro-Wilks Test for Logrormality

n= 20600
k= 10.000
Mean, k 0225
NNa. [0  LnCone. Ln (€ - M)*2
1 T2-50 -3.474] 1.37E+01
2| sB1s -2.526| 7.57E+00
3 PIS -1.802| 4.11E+00
4 | 18.72 ~1.561| 3.1SE+00
51 1879 0918 1.30E+00
81 B -0.315] 2.91E-01
7| TB81 -0.198| 1i.79E-09
8 | TB-77 0.182] 1.74E-01
2] TB-8G 0.085] 1.88E-02
10| TR74 0.336| 1.24E02
> 11| m78 0.3368) 1.24E-02
) 12| 1875 0,531] 9.34E-02
o 13| sB12 0,679 2.08E-01
T 14§ s81 1.065] 7.05E-01
0 15| 1870 1.599| 1.89E+00
D 161 1B78 1.608| 1.92E+00
o 17| s8n 1.766] 2.38E+00
18§ TB-73 2.1751 3.8085+00
18| Pss 2.398¢ 4772E+00
{201 p.ss 2.890] 7 10E+0D
= S5.33E+014

T

NPS Risk Assessent - Job D110

al=
a2 =
a3 =
ad =
aS=
ab=
af=
a8=
ad=
all=

al=
a2 =
ai=
ad =
as=
ab=
a =
al=
a%=
all=

-0.4734

0.3211
0.2585
0.2085
0.1686
0.1334
0.1013
0.0711
0.0422
0.0140

0.4734
0.3211
0.2585
0.2085
0.1886
0.1334
0.1013
0.0711
0.0422
0.0140

L xtnd)

) b
0.031 18.000 8
0.080 | 11.000 3.5084
Q1651 : 8,800 2.2149
0.210 5.850 1.1758
0.400 5.000 0.7755
0.730 4.950 0.5628
0.820 2.800 0.2107
0.825 973 0.0858
i.100 700 00253
1.400 1.400 0.0000
1.400 14060 b 15.4038
1.700 1.100
1.973 0.825
2.900 0.820
4.850 0.730
5.000 0.400
5.850 0.210
B8.800 0.165

11.000 0.080
18.000 G.03%
Ln x(i} Lnx(nd+1) b{® .
(3.474) 2.890 3.0128
{3.526) 2.398 1.5810
{1.802) 2.175 1.0200
(1.551) 1.766 0.6937
(0.916) 1.809 0.4258
_(0.315) 1.588 0,2553
(0.198) 1.085 0.1280
(0.192} 0.679 0.0620

0.085 0.531 0.0184

0.338 0.336 0.0000

0.336 0336 | b £.3074

0.531 0.095

0.87% {0,192)

1.0585 {0.188)

1,599 {0.315)

1.600 {0.916}

i.766 {1.561)

3175 (1.802)

2.398 {3.556)

2.850 {3.474)

W = 1/d(by2

W= 0.520

W{O.05 0205

W = 1/d(b)*2

W= 0.748

W(D.05) 0.905

Wi{Calculated) is less than W{0.05) therefore
DOES NOT FIT A NORMAL DISTRIBUTION

WiCalculated) is less than W(0.05) therefora
DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 83% UCL
{Conover 1580)

n= 20
p= 05

From Table A2 in Conover, 85% UCL comesponds with
u= 1321 -

ni3= 1.973
ni4= 2.900
n32i= 2167
85% UCL = 2.167 mglkg




BE. _BIFLOURANTHENE

Shapiro-Witks Tast for Normality

n=s 20.000

k= 10.000

Mean, M 2.228

No. D Cong, i - MA2

11 TBS0 0.027 4,93E+00
2 | sB13 0.0755 4.72E+00
3 P78 0.14 4.44E+00
4 TB-71 0.32 3.72E+00
5 TB-79 0.33 3.68E+00
8| TB78 0.59 2 75E+00
7] TBS1 0.61 2.68E+00
8 1B-72 0.825 2.02E+00
8| BT 0.825 2 02E+00
13{ TBBO 1.1 1.32E+00
11| TB74 1.2 1.10E+00
12 | 1B75 16 4.20E-01
13 SE-1 2.05 3.92E-02
14| sB12 22625 2.10E-04
15| TB78 26 1.24E-01
16| pPss 4.2 3.81E+00
171 TB70 4.85 7.30E+D0
i8i TB73 5.2 8.71E+00
1181 s3-11 6.85 221E+01
- 120] pss 8.7 4.18E+01
d= 1.18E+02

Shapiro-Wilks Test for Lognormality

n& 20.000
k= 10.000
Mean, M 0.010
Ne. D inConc. Ln (d - WM)A2
1 TB-50 -3.612] 1.32E+01
2 | sB13 -2.584t 8. 7BE+Q0
3 P75 -1.966] 3.85E+00
4 T3-1 -1.139§ 1.35E+00
51 TB78 -1.108[ 1.28E+00
B | 1875 0.528| 3.01E-1
7 TE-B1 -0.454| 2.6BE-01
8 TB-7T2 £.192| 4.55E-02
I 93 B 0.192| 455602
A 10| T3-80 0.095] 5.52E-03
. 11| TB75 0.182] 2.60E-02
o 12| ™35 0.470] 2.02E-01
[ 13] sBi 0.718| 4.88E-01
_02 14| sp1z2 0.816| B.33E-01
15| TB-78 0.956| B.73E-01
16! P6s 1.435{ 2.00E+00
17| 1870 1.599| 2.48E+00
18| TB-73 1.649| 2BSE+00
191 sB-11 1.938{ 3.BBE+00
20 pss | 2.163] 4.59E+00|
d=

NP3 Risk Assessmad - Job GTT10

4.48E+01

al=
a2 =
aj=
ad=
as=
ab=
al=
a8=
a8=
all=

0.4734
0.3211
0.2565
0.2085
0.1685
0.1334
0.1013
D.O0711
0.0422
0.0140

0.4734
0.3211
0.2585
0.2085
0.1688
01334
0.1013
0.0711
0.0422
0.0140

xM x{n-i+1) b{D)

0.027 8.700 41058
0.078 £6.950 2.2074
0.140 5.200 1.297%
0.320 4.850 0.9654
0.330 4.200 0.68525
0.550 2.5800 0.2681
0.610 2.263 0.1674
0.825 2050 0.0871
0.825 1.600 0.0327
1.100 1.200 0.0014
1.200 1.100 85764
1.600 0.825

2.050 0.825

2263 0.510

2.600 06.550

4.200 0.330

4,950 0,320

5,200 0.140

5.950 0.076

8.700 | 0.027

Ln x{ Ln x(n-i+1) b{i)

(3.612) 2.163 2.7340
{2.584) 1.838 1.4521
{1.956} 1.643 0.9272
(1.135) 1.539 9.5710
{1.109) 1.435 0.4288
0.528) 0.856 0.1979
(0.494) 0816 0.1328
(0.192) 0.718 0.0847
(0.192) 0.470 0.0280
0.095 0.182 0.0012
0.182 0.085 5.6844
0.470 (0.182)

0.748 {0.192)

0.818 {0.494)

0.956 {0.528)

1.435 {1.109)

1.589 {1.138)

1.845 {1.966)

1.938 (2.584)

2.163 (3.612)

W= 1/d(b)*2

W= 0.626 W(Calculated) is less than W(0.05) thersfore

W05 0.905

W = 1/d(b)*2

W= 0.721

W(.05) 0.905

DOES NOT FIT A NORMAL DISTRIBUTION

W(Calculated) is less than W(0.05) therefore
DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION GF NONPARAMETRIC 85% UCL
{Conover 1980)

n= 20
p= 05

From Table A3 in Conover, 95% UCL corresponds with
u= ’ 132

ni3= 2,05
ni4= 2.263
ni3.2i= 2.085
95% UCL = 2.095 mgkg




BENZOKIFLUOROANTHENE

_Shapiro-Wilks Test for Normality
n= 20.000
k= 10.000
Maan, M 2230
No. D Cone. £ - M)A2
1§ TBS0 0.028 4.85E+00
21 5813 0.086 4.60E+00
3 P-7s 0.145 4 35E+00
41 B8 0.31 3.69E+00
5| 87 D.45 3.17E+00
5 | Tast 0.7 2.34E+00
71 TB7E 0.77 2.13E+00
8 TB-72 0.825 1.97E+00.
S| = 0.825 1.97E+00
0] ™74 1.1 1.28E+00
11} TBa0 13 8.65E-01
12§ sB4 1.7 2.81E-D1
13| Pss 1.8 1.85E-01
14| 1875 1.8 1.09E-01
151 zB12 2.2625 1.06E-03
B8] TB78 3.1 7.57E-01
j7 1 sB11 4.75 B.35E+00
181 T 4.85 7.40E+00
i8] pPs5§ 8.7 4 19E+01
20| TB&73 8.5 4. 45E+01
d=  133E+02

Shapiro-Wilks Test for Lognotmality

NPE Rizk Azsassment - Job Q1170

n= 20.000
k= 10,0600
Mean, M 0.032
No. iD Ln Cone. Ln {xi-M)*2
1 TE-50 -3.576] 1.30E+01
2| 8813 -2.453| 6.18E+00
3 P78 -1.831] 3.85E+D0
4 | TB79 -1.1711_1.45E+00
5[ 187 0.798] 6.90E-01
51 7B-51 -5,357) 1.51E-01
7| TB7E 0.281] B.B1E-D2
8 | T8-72 -0,192] S5.03E-02
:P 1 TB77 -0.192| 35.03E-02
;U 10§ TBT4 0,085] 4.01E-03
11] 1B-80 0.262] 3.31E-02
o 12 5B-1 0.531] 2.49E-01
[} 13] pss 0.588] 3.09E-0f
‘5% 14] 1875 0.5842) 3.72E01
) 15| sa12 0.816| 6.15E-01
. 161 1B 1131} 1.21E+00
171 8811 1.558| 2.33E+00
181 TB-70 1.599} 2.46E+00
19| P83 2.163] 4. 54E+00
[20] 1273 2.186] 4.84F+00
,f-\- d 4238 +01

al=
82 =
a3=
ad=
ab=
ab=
al=
aB=
aS=
all=

ai=

ald=
ad=
aS=
ab=
aj=
al=
ad=
ail=

0.4734
0.3211
0.2565
0.2085
0.1885
01334
0.1013
0.0711
Q.0422
0.0140

0.4734
0.3211
0.2565
0.2085
0.1686
0.1334
0.1013
0.0711
0.0422
0.0140

xB x(r=-i+1) :10]
0.028 8.500 4.2000
0,086 8.700 2.7680
0.145 4.650 1.2325
0.310 4.750 0.9257
0.450 3.100 0.4488
0.700 2.263 02084
0.770 1.800 0.1145
£.825 1.800 0.0893
0.825 1.700 (0.0369
1.100 1,300 (.0028
1,300 1.100 9.1242
1.700 0.825
1.800 0.825
1.900 0.770
2.2683 0.700
3100 0.450
4.750 0.310
4.850 0.145
8.700 0.085
8.900 | 0.028

Lnx{ Lo x{n-i+1) b
{3.578) 2.186 2.7275
(2.453) 2.163 1.4824
{1.931} 1.558 08055
(1.171) 1.558 0.5691
{0.798) 1.131 0.3254 .
(0.357) 0.B1&5 0.1585
{0.261) 0.642 0.0815
(0.182) 0.588 0.0555
{0.192) 0,931 | 0.0305

0.055 0.262 0.0023
0.282 0.085 5.6846
0.531 {0.182)

0.588 (0,192}

0.642 (0.261}

0.815 (0357}

1.131 (0.799)

1.558 {1.171)

1.599 (1.839)

2.163 (2 .453Y

2.186 |

@578

W = 12

W= 0.628

W(0.05) 0.805

W = 1/d(b)*2

W= 0784

W0.05) 0905

W(Calcuiated) is less than W{0.05) therefore
DOES NOT FIT A NORMAL DISTRIBUTION

Wi{Calcutated) is less than W(0.03) thersfore
DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 5% UCL
{Conovar 1980}

n= ‘ 20

p= 0.5

From Table A3 in Conaver, 35% UCL comresponds with
u= 13.21

at3= 1.8
ni4= 1.9
N3z = 1821
95% UCl = 1.821 mg/kg .




BER.  AJPYRENE'

Shapiro-Wilks Test for Legnormality

nx 20.000

k= 10.000

Mean, M 3323

Ne. 0 Conc, (- M)*2

1] 18350 0.021 1.06E+01
2 SB-13 0.0805 1.03E+01
3 P-7s 0.11 1.00E+01
4 TB-79 0.33 8.66E+00
5| 1878 0.53 7.52E+00
6§ TR 0.85 6.88E+00
7 | TES8 0.65 B.83E+D0
8§ TBRT2 0.825 5 99E+00
8| TB’77 0.825 5.99e+00
10| TB=80 1.3 3.88E+00
111 7878 1.8 1.89E+00
12t TB74 2.475 8§.37E-01
131 =B 2.6 4.53E-01
14] Te78 3.7 1.82E-01
15| sB12 3.99 5.14E-01
16| TB70 4.85 2.81E+00
17| 1873 55 4.96E+00
18| Pss 5.4 9.76E+00
9% s 14.85 1.29E+02
201 pss 15 1.38E+02
d= 3.85E+02

Shapiro-Wilks Test for Lognormality

n= 20.000
k= 10.000
Mean, M 0.207
Mo, D LnConc. Ln (xi - M)*2
il TBSO -3.8631 1.63E+01
2} s813 -2.805| B.85E+00
33 PIs -2.207| 5.65E+00
4 TB-78 ~-1,108| 1.63E+00
> S TB-78 -0.635| B.46E-01
T B1{ 1TB71 -0.431{ 3.60E-01
7 | TBst -0.431] 3.80E-01
o 8| TB72 0.192| {.31E-
3 9| TBI7 -0.192 1.31E-01
& 101 7860 0.262] 8.72E03
o 113 TBIS 0.642( 2.245-01
121 1874 0.906] 5.44E-01
13| sB1 0.958{ 6.19£-01
14| 1878 1.308] 1.30E+00
151 s8-12 1.384] 1.48E+00
161 1870 1.593| 2.05E+D0
17| TB73 1.705| 2.36E+00
18] P6S 1.856( Z.85E+D0
19] s 2.684) 6.33E+00
t20] pss 2.708| 6.45E+00
= 5.82E+01

NES Rrsk Aszevsment - Jok 07110

al=
a2 =
ald=
ad =
ab=
ab=
al=

aS=
alt=

0.4734
0.3211
0.2565
0.2085
0.1688
0.1334
0.1013
00711
0.0422
0.0140

0.4734

0.3211
0.2565
0.2085
0.1686
0.1334
61013
0.0711
0.0422
0.0140

x{ x{r-i+1) b{)
0.021 15.000 7.0911
0.061 14.650 4.6847
0110 5.400 $.6134
0.330 5.500 1.0779
0.530 4.850 0.7452
0.630 3.850 0.4456
0.650 3.700 0.3080
0.825 2.600 D.1262
0.825 2.475 0.0686
1.300 1.800 0,0084
1.800 1300] b 14,4671
2.475 6.825
2.800 0.825
3.700 0.650
3.950 0.630
4.950 0,530
5.500 0.330
65.400 0.110

14.650 0,051
15.000 0.021
Lnx{D) Ln x{n1) b{n
(3.863) 2.708 3.1108
{2.805) 2.684 1.7627
{2.207) 1.856 1.0423
(1.1089) 1.705 05865
(0.535) 1.589 0.3767
(0.431) 1.384 0.2421
{0.431) 1.308 0.1762
(0.192) 0,856 0.0816
(0.192) 0.908 0.0454
0.262 0.6842 0.0053
0.542 0.262 | b 6.5024
0.906 (0.182)
0.956 {0192y
1.308 (0.431)
1.384 (0.431)
1593 (0.635)
1.705 {1.109)
1.856 (2.207)
2.684 (2.805Y
2708 | {3.863)

W = 1/d(b)*2

W= 0.574

Wi0.05) 0905

W = 1/d(b)*2

W=

W(.05) 0.905

W(Calculatad) is less than W(0.05) therefore
DOES NOT AT A NORMAL DISTRIBUTION

0.726 Wf{Calkulated) is less than W(0.05) therefore

DOQES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 95% UCL
{Conover 1880)

n= 20
p= 0.5

From Table A3 in Conover, 35% UCL corresponds with
u= 13.21

ni3= 26
nld = 3.7
ni32t= 2.83
895% UCL = 2.831 mgrkg




DIBENZ{A HJANTHRACENE

Shapire-Wilks Test for Normality
n= 20.000 z
k= 10,600
Mean, M 1.857
No, 18] Cone, _{d - NDA2 xM x{n-i+ 1) by W = 1/d(b}y~2
1 TB-50 0,033 S.33E+00 ai= 04734 0.033 5.700 ) 2.8828
2| sB13 0.09685 3. 10E+00 az = 0.3211 0.087 4.550 1.5585 .
3 P-7S 0.18 2.81E+00 a3= 02565 0.180 | - 3.500 0.9542 W= 0.655 - W(Calculated) is less than W(0.05) therafora
4 | sp12 0.7775 1.17E+00 ad= 0.2085 0.778 3.300 0.5259 DOES NOT FIT A NORMAL DISTRIBUTION
5| ™N 0.825 1.07E+D0 aS= 0.1636 0.825 2.925 0.3541 .
B | Tam 0.825 1.07E+00 ag=  0.1334 0.825 | 2.850 02701
741 B75 0.825 1.07E400 al= 0.1013 0.825 | 2.475 01671 W05 0.805
B | Teyr 0.825 1.07E+00 aB= 0.0711 0.825 1.700 0.0622
8| 1B 0.825 1.07E+00 a9 0.0422 0.5825 1.650 0.0348
10( TB-81 0.825 1.07E+00 aloc= 0.0140 0.825 1.650 ) p.0115
11| 18-78 1.85 4.28E-02 1.650 0.825| b 5.7213
12t TBBO 1.65 4.28E-02 ’ 1.650 0.825
131 _Pss 1.7 2 46E-02 1.700 0.825
14| 1874 2.475 3.82E-D1 2,475 0.825
15| s&-11 2.85 5.86E-01 . 2.850 0.825
16| sB1 2,925 1.14E+00] 2.825 0.825
17| TB7s 3.3 2.0BE+00 i 3.300 0.778
18! BT 3.9 4. 17E+00 3.800 0.180
12| T870 4.95 9.57E+00 4.950 0.057
20| pss 5.7 1.45E+01 5,700 0.033
d= 5.00E+01
Shapiro-Wilks Test for Lognermality
n= 20.000
k= 10.000
Mean, M 0.079
Mo, D inCenc.  Ln{d-MA2 Ln x() Ln x{n-i+1) Y] W = 1Ud(B)2
i T13-50 -3.414] 1.22E+01 . al= 04734 3.4110 1.740 2.4338 -
2 | 5B13 -2.338] 5.84E+00 a2 = 0.3211 (2.338) 1,598 1.2544 )
3 P7S -1.715] 3.22E+00 a3= [.2565 {1.715 1.381 0.7889 W= 0698 W(Calculated) is tsss than W{0.05) therefore
4 | sB12 -0.252] 1.08E-1 ad= 02085 {0.252) 1.194 0.,3014 DOES NOT FIT A LOGNORMAL DISTRIBUTION
5| 7 -0.192| 7.38E-02 ad= 0.16885 (0.192) 073 02134 :
6| 8B -0.182| 7.38E-02 a6= 0.1334 (0.182) 047 ’ 0,1854
1! tm7s -0.192| 7.38E-G2 a7= 0.1013 {D.192) 0.908 0.1113
81 1877 -0.1521 7.38E-02 a8= 0.0711 (0.192) 0.531 0.0514 W({O.05) 0905
> 8| 1T8-79 -0.192] 7.36E-02 ag= 0.0422 (0.192) 0.501 0.0293 . CALCULATION OF NONPARAMETRIC 85% UCL )
A 10| T8-81 -0.192| 7.38E-02 aif= 0.0140 (0.192} 0.501 0,0087 ’ (Conover 1980)
o i1| 178 0.501| 1.78E-01 . 0.501 (0.192)} b 4.7935
o 12| T80 0.501] 1.7BE-01 0501 | {0.182 n= 20
(] 134 P6S 0.5311 2.04E-01 0.831 {0.192 p= 0.5
g 14] B4 0.806] 6.84E-01 0.505 {0.152
15t sa11 1.047] S.38E-H . 1.047 (0.192 From Table A3 in Conever, 85% UCL corresponds with
18| sB4 1.073] 9.85E-01 1.073 (0,192 u= 13.21
17 T™B78 11841 1.24E+00 ) 1.194 {0.252 ) . ni3= 17
18] TB73 1.361! 1.84E+00 1.361 (i.71 nl4= 2,475
19] TB70 | 1.598| 2.31E+00 . 1.559 {2.338)] . ni3.21= 1.863
[20] pss | 1.740| 2.76E+00 ) | 1.740 (3.411
~ d= 3.29E+01 ] o - ie5%UcL= 1,863 makg S

NPS Risk Assessmant - Job 01116




IDE. 1 23]PYRENE

Shapiro-\Vitks Test for Normality
n= 20000
k= 10.000
Mean, M 2.508
No. D Conc. {d - M2
1] 1280 0.031 &.14E+00
2 | =813 0.0805 5.84E+00
3 P73 017 5.47E+00
4| BT 0.825 2.832+0
5| TB72 0.825 2.838+00
| &1 TBI5 0.825 2.83E+00
71 BT 0.825 2.83E+00
5 | Te-79 0,825 2 83E+00
g | TB-81 0.825 2.83E+00
10§ T8-78 1.85 7.36E-01
11§ 7880 1.65 7.36E-01
12| sB12 1.685 B.61E-01
13| sBi 1.8 S.O1E-01
14| TB74 2.475 1.09E-03
15 P-£S 2.5 B .40E05
16| TB-78 3.3 627E-01
17 TB7O 4.95 5.96E+00
181 1B73 4.95 5.96E+00
191 s811 8.95 4. 15E+01
20§ P55 11 7.21E+01
d= 1.63E+02

Shapiro-Witks Test for Lognomality

n= 20.000
k= 10,000
Mean, M 0.208
No. D Ln Conc. Ln {x - M)*2
1 TB-50 -3.474] 1.35E+01
2 [ sBi3 -2.402| 8.80E+D0
3| P73 -1.772] 3.91E+00
4| BN 6182 1.58E-01]
51 1B.72 -0.192{ 1.59E-01
8| T87S -0.192} 1.58E-01]
7] 1817 -0.192] 1.59E-D1
3> 8 | TB7s -0.192| 1.59E-D1
ol 9 | ™= 0.192] 1.59E-01
10| 1878 0501] 8.65E-02
S 11| Tes0 0.501] _6.69E-02
) 12| sB1z 0.528] 1.03E-01
(=] 13| sB1 0.588 1.45E-01
o 14 874 0.806] 4.805-07
151 pas 0.916] 5.05E01
16] TB-78 1,1941 9.76E-01
117 ] ™70 1.595} 1.84E+00
18] TB-73 1.589] 1.94E+0D0
1191 spa1 2.182| 3.94E+00
[20] pss 2,398| 4.80E+00
d= 4.02E+01

NPS Risk Assessment - Jab 01110

at =
az =
a3 =
ad=
a5=
af=
af=
aB=
ag=
ail=

0.4734
0.3211
0.2685
0.2085
0.1686
0.1334
0.1013
0.0711
0.0422
0.0140

0.4734
0.3211
02565
0.2085
0.1885
0.1334
01013
0.0711
0.0422
0.0140

T xfn-i+1} b(
0.031 11.000 5.1827
0.081 B8.950 2.8448
0.170 4,950 1.2261
0.825 4.950 0.5601
0.825 3.300 0.4173
0.825 2.500 0.2234
0.825 2.475 0.1671
0525 1.800 . 0D.0693
0.825 1.695 0.0367
1.650 1650 - 0.0000
1.650 1650 | b 10,1235
1.695 0.825

1.800 0.825

2.475 0.825

2.500 0.825

3.300 0.825

4.850 0.825

4850 0.170

8.950 0.091
11.000 0.031

Lnx{ Lin x{n-i+1) b{i)

(3.474)} 2.3838 2.7796
{2.402) 2.192 1.4752
(1.772) 1.588 0.8647
{0.192) 1.588 0.3736
{0.192) 1.194 10.2337
{0.192) 0.916 0.1479
(0.182) 0.806 0.1113
{0.192) 0.588 0.0555
(0.192 0.525 0.0304
0.501 0.501 0,0000
0.501 0501 | b 5.4531
0.528 (0.192)

0.588 (0.192)

0.506 (0.192)

0.816 {0.192)

1.194 {0.152)

1.599 {0.192)

1.589 {(1.772)

2.192 (2.402)

2.398 | (3.474)

W= 1db)*2

W= 0.828

W{O.03) 0805

W = 1/d(b)*2

W= 0.750

W{0.05 0805

W(Calculated) is less than W(0.05) therefore
DOES NOT FIT A NGRMAL DISTRIBUTION

W(Calculated) is less than W(0.05) therefore
DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 85% UCL
{Conover 1980}

n= " 20
p= ] 0.5

Frem Table A2 in Conover, 35% UCL corresponds with
u= 13.21

ni3= 1.8
nid= 2.475
n13.21= 1.542
95% UCL =

1.942 mglkg



TOTAL PAH

Shapiro-¥itks Test for Nomuality
n= 20.000
k= 10.000
Mean, M 63.569
No. ID Conge. d - My*2
1 TB-50 2.813 3.95E+03
21 sB.13 2275 5.18E+00
3 P75 4.270 1.82E+01
4 TB-79 9.860 9. 72E+01
5 TB-71 11.420 1.13E+02
8 | TB-7Z 11.460 §.44E+01
71 mn 13.650 8.80E+01
8 | Teat 13.760 | 1.52E+01]
9| TB7E 23.880 1.55E+032
10 1875 24.470 1.69E+02
1] T80 24.850 1.28E+02
12| ™74 34.390 4 26E+02
i3] sB1 £9.133 1.24E+03
14| TB78 78.300 2.890E+03
15! =7 84.150 3.50E+03
161 se12 1009588 4 43E+03!
171 sg11 127.585 | 4.69E+03
18} 1873 -180.850 1.27E+04
19| P5S 226.800 | 2.03E+04
201 psBS 230.300 [ 1.87E+04
d= 7.18E+D4
Shapiro-Witks Test for Lognormality
n= 20.000
k= 10.000
Maan, M 3.302
Mo. D LacConc. Ln &6 - MyA2
1 T8-50 -0.207| 1.23E+01
2 | sB13 0.822] 6.15E+00
3 P75 1,452] 3.42E+C0
4 ! TB-78 2.268] 1.03E+00
51 187 2435 T.51E-01
6 | TB.72 2.438{ 7.45E-01
7l 25614l 4.74E-01
B i 7R8I 2622 A4.63E-01
9 TB-78 3.173] 1.55E-02
p- ] 10] B-75 3.197 1.09E-02
A 11| TB=80 3217 7.25E-03
121 T8-74 3.538| 5.56E-02
S 13| sB4 40800 6.05E-01
& 141 878 4351] 1.12E+00
(=] 151 TB-70 4.433] 1.28E+00
L2 16| sB1z 4.515] 1.72E+00
173 sB11 4.848) Z.35E+00
48} 1B.73 5.252| 3.80E+00
191 p&s 5.424| 4.50E+00
20 f""s_ 5.438| 4.5TE+00
d= 4 54E+01

NPS Risk Assassmant - Job 017110

at=
azZ =
ali=
a4 =
aS=
26=
al=
aB=
a9=
al0=

at=

aj=
ad =
ad=
ab=
ar=
aB=
at=
all=

04734
0.3211
0.2565
0.2085
0.1886
0,1334
0.1013
0.0711
0.0422
0.0140

0.4734
0.3211
0.2565
0.2085
0.1688
0.1334
0.1013
0.0711
0.0422
0.0140

ra

x(@ x(n-i+1} b{l)
0.813 230,300 108.6391
2.275 |. 228800 72.0850
4.270 180,850 47.8834
5.860 | 127,585 24.5457
11.420 100.9568 15.0877
11_460 84.150 9.6958
13.650 78.300 £.5430 -
13.760 58133 3.2250
23.880 34,350 0.4435
24470 24,950 0.0087
24,550 4470 | b 253.4632
34.390 23.880
59.133 13.760
78.300 13,650
84.150 11.460
100,968 11.420

127.585 2,850
190.850 4,270

226.800 - 2.275

230.300 6513

Lnx(® Ln x{n-i+1) b
{0.207} 5439 2.6730
0.822 5424 | 1.4777
1.452 5252 0.5748
2.288 4848 05338
2.435 4615 0.3675
2.439 4433 0,2660
2.514 4361 0.1770
2.622 4.080 0.1037
3173 3.538 0.0154
3.197 3.7 0.0003
3217 3.197 | b 56594
3.538 3.173
4.080 2.622
4361 2.614
4.43% 2.438
4815 2435
4849 2.288
5.252 1.452
5.424 0,822
5.439 0267

W= 1/d(B)*2

W= 0.823 W({Calculated) is less than W(D.05) therofore

WOo5 0805

W = 1/d(b)h2

W= 0.705

W(.05) 0805

DOES NOT FIT A NORMAL DISTRIBUTION

W(Calculated) is less than W(0.05) therefora
DOES NOT FIT ALOGNCRMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 85% UCL
(Conover 1880}

n= 20
p= . 0.5

From Table A3 in Conover, 85% UCL comresponds with
u= 13.21

n3= 59.133
nl4= 78.3
ni321= - £3.158
95% UCL= £3.158 mg/kg




STATISTICAL RESULTS FOR METALS ANALYSES

NPS PROPERTY

SOIL BORINGS SB-1, SB-11, SB-12, and SB-13 (average of 0'- 2' and 2'- 4' depths)

TEST BORINGS TB-70 through TB-81 (0'- 3.5' depth)
{Units: mg/kg)

ALUMINUM ANTIMONY ARSENIC
Arithmetic Mean 7308,750 |Arithmelic Mean 3.324 | Arithmetic Mean 7.636
Arithmetic Mean infx) 8.416 |Arithmetic Mean In(x) 0. 143 | Arithmetic Mean in{x} 1.784
Standard Error 3587 845 |Standard Error 3.648]|standard Error 2.068
Std. Dev. 8813,129(5(d. Dev. 8.937{sHd. Dav. 5.065
Sid. Dev. Infx) 1.104 1Std. Dev. Infx) 1.183|8td. Dev. infx) 0.778
Minimum 200.000 [Minimum 0.150C | Minimum 1.330
Maximum 37450.000 |Maximum 36.800 [Maximum 17.000
Count 16.000!Count 16,000 [Count 16.000
Studenl-l Slatistic 1.750|Student-t Stalistic 1.750 | Student-1 Statistic 1.750
H Statistlc 2.877 [H Slatislic 2.727 |+ Stalstic 2,293
85% UCL {normat} 13605.153 [95% UCL {normal) 9.70995% UCL {pormai) 11.255
95% UCL {lognormal} 18872.391 {95% UCL (legnormal) 5.344|95% UGL (lagnormal) - 12.734
95% UCE"(ﬁénparamet'rlc-:i' 16860.000 [as% licL (hc;}'i‘ph.rametrl'é‘). L < +4,250}95% UCL (nonparametric) NA
BERYLLIUM CADMIUM CHROMIUM

Arithmetlc Mean 1.087 {Asithmatic Mean 1.305 | Arithmelic Mean 20,784
Arithmetlc Mear In(x) -0.020 {Anthmetic Mean Infx) -0.044| Arithmetic Mean in(x) 2.905
“*andard Errar 0.159|5tandard Error 0.295|Standard Error 4,358

.. Dev, 0.290|S!d. Dev. 0.722151d. Dev, 10.674
Sid. Dav, Infx) 0.536 |std. Dev. Infx) 1.267 | Sid. Dev. Infx) 0.533
Minimum 0.250 [Minimum 0,010 |Minimum 7.300
Maxirnum 1.300 {Maximum 3,650 [Maximum 41.000
Count 16.000 |Count 16.000|Count 16.000
Student-t Statistic 1.750 |Student-t Stalistic 1,750} Student-t Statistic 1.750
H Stallstic 2.092]H Statistlc 3.145|H Slatistic 2.088
85% UCL (normal) 1,365 195% UCL (normal) 1.82195% UCL {normal) | 28.411
85% UCL {lognormal) 1.513[95% UGL (lognormal) 5.971|95% UCL (lognormal) 28.085
95% UCL |(nonparametrlc)i L ; o 1,250 |95% UéL‘{nanparéIhetrln) g 1.250)95% UCL (nenparametric) NA

COPPER IRON MANGANESE

Arithmelic Mean 88.647 |Arithmetic Mean 22053.125! Arithmelic Mean 254.978
Arithmetic Mean in{x) 4,208 |Arithmetic Mean Infx) 9.7 73| Arthmetic Mean In(x) 5,233
Standard Error 36,619 |Standard Error 6486.873|Slandard Efror 94.136
Std. Dev. 89.699 |Std. Dev, 15914024 |Std. Dev, 230.585
Sid, Dav. In(x) 0.905 | std. Dov. Infx) 0.697|5Md. Dev. In{x) 0.797
Minimum 18.000 |Minimum 7300.000|minimum 44.000
Maximum 272.500 [Maximum £5000.000 [Maximum 960.000
Counl 16.000 [Counl 16.000|Count 16.000
Studant-t Statlstic 1,750 |Studenl-L Slatistic 1.750] Student-1 Stalistic 1.750
H Statistic 2,566 [H Statistic 2.177 |H Stalistic 2,412

1 UCL {normal) 162.731]85% UGL (normal) 33422.653[95% UCL {normaly 419.716
96% UCL (lognormal) 184,574 |95% UCL {lognarmar 33102.028|95% UGL (lognormal) 422.867
95% Uéi:(ﬁﬁﬁparamelﬁ%)" 7404500 |9s% UCL {nonparametric) 26824.000|95% UCL {nonparametric) NA

Shaded value is the corract 95% UCL value.

MNP Risk Assassment - Jab 01110

AR

05367



STATISTICAL RESULTS FOR METALS ANALYSES

NPS PROPERTY

SOIL BORINGS $8-1, §B-11, SB-12, and SB-13 (average of 0'- 2' and 2'- 4’ depths)
TEST BORINGS TB-70 through TB-81 (0'-3.5' depth)

. {Units; mg/kag)

TOTAL CYANIDES

THALLIUM VANADIUM
Arilhmetic Mean 2.782 |Arithmetic Mean 28.478{Arithmetic Mean 0.619
Arilhmetlc Mean fn(x) 0.293 | Arithmetic Maan In(x) 3.204 | Arithmetic Mean fn(x} 1.540
Standard Eiror 2.548|standard Ersor 6.212 [ Standard Error 5.342
Sid, Dav. 6.242[5Md. ey, 15.217 |Sid. Dav. 13.086
Std. Dev. Infx) 0.936 | std. Dev. Infx) (.570|5td. Dev. Infx) 1.158
Minimum 0.425 Minimum 8.600 {Minimum 1.000
Maximum 26.100 |Maximum 50.650 [Maximurn 44,250
Counl 16.000|Count 16.000Count 16.000
Student- Statistic 1.750]student-t Statistic 1.750 | Student-t Slalistic 1.750
H Stalistic 2.612|H Statistic 2.129H statistic 2.965
85% UCL {normal) . 7.241|e8% UGL (normal) 39,350 [95% UCL {ncrmal) 18.968
95% %Iagnormal) 3.907 95% UGL {légnormal) . 39.838)98% UCL (lagnormal) 22.131
" 2,500

5% oL (nonparameirlcl.

0[05% UCL (nonparametric)

NA [95% UCL tnonparametrlc}

Shaded yalue is the correct 95% UCL value.

AR Ciie A mmmncinnt  inh AT

STATISTICAL RESULTS FOR DIBENZOFURAN ANALYSIS

NPS PROPERTY

SOIL. BORINGS SB-1, SB-11, SB-12, and SB-13 (average of 0'- 2' and 2'- 4" depths)
TEST BORING TB-50 (2'- 4")
PIEZCMETER BORINGS P-5S (2'-4'), P-6S (3'- 5'), and P-7S (3'- 5')

(Units: mgrkg)

DIBENZOFURAN
Arithmatic Mean 1.607
Arithmelic Mean Infx} (0.183
Standard Error 0.418
5id. Dev. 1.024
Std. Dev. Infx} 0.945
Minimum 0.120
Maximum 2,950
Count 8.000
Student-t Stalistic 1.900
H Statistle 3.357
95% UGCL {narmal} 2.401
85% UCL {lognormal) 6,232
95% UCL {nonparametric) NA

Shaded value is the correct 95% UCL value.

AR 05368




ALL UM
Shapire-Wilks Test for Normality

n= 18.6000

k= 8,000

Mean, M 7308.750

Ne. 1D Conc. {d - MyA2

11 TB-81 200 S5.05E+07
21 T875 2500 2.31E+07
3 | TB-74 2600 - 2 22E+07
4 | TB-79 2800 2.03E+07
5 | TB-80 2900 1.94E+07
6 | TB-77 3300 1.61=4+07
71 1872 3500 1.38E+07
8 | TB-/B6 4200 S.56E+06
9| TB-78 4800 B.20E408
101 TB-70 5200 4.45E+08
1i] T8-71 7200 1.18E+D4
12 | TH-73 7200 1.18E+04
13| SB-11 5250 8.86E+05
14| 5B-12 9320 4.05E+H06
15] SB-1 15420 6.58E+07
16 SB-13 37450 9.08E+08
d= 1.17E+08

S hapiro-Wilks Test for Lognommality

n= 18.000

k= 8.000

Mean, M B.416

No. 1D LnConc. Lo {xi- M}*2

1! TB-81 5.288] 9.T2E+00
2§ TB-73 7.824| 3AS0E-01
3 | T8-74 7.863| 3.08E-H
4 | TB-78 7.89371 2.29E-01
5| TB-80 7.972¢ 1.97E-01
6 | TB-77 8.102] 9.83E-02
71 TB-72 8.189| 5.17E-02
8 | TB-76 B8.343| S5.35E-03
8 | TB-78 8.476| 3.64E-03
10| TB-70 8.556] 1.87E-02
11| TB-T1 3.882| 2.17E-01
12| TB-73 8.882| 2.17E-01
13 [ 8B-11 9.018} 3.62E-01
14+ S5B-12 9.140{ 5.24E-D!
15} SB 5.643] 1.51E+00
16] SB13 10.531] 4.47E+00
d= 1.83E+01

69£50 yv

NAS Rizk Assessment - Job 01110

at=
a2 =
ad=
ad =
aS=
ab=
ar=
ag=

al=
82 =
ad=
ad =
aS=
ab=
af=
ag=

0.5036
0.32%0
0.2521
0.1939
0.1447
0.1005
0.0583
0.0198

0.5056
0.3250
0.2521
0.193%

" 0.1447

0.1005
0.0593
0.0195

x{1} x(n-i+1) b{i}

200 37,450 18833.6000
2500 15,420 4250.6800
2,600 9,320 16941120
2,800 8,250 1656,7580
2,900 7,200 6222100
3,300 7,200 391.8500
3600 5,200 94,8800
4200 4,800 11.7600
4,800 4200 b 28955.8470
5,200 3,500
7,200 3,300
7200 2,800
8,250 2,800
5320 2,600

15,420 2,500
37,450 200
Lnx( Ln x{n-i+1} - b(i}
5.298 10.531 26455
7.824 9.843 0.5986
7.883 9,140 0.3218
7.937 8.018 0,2085
7.872 B.882 0.13186
8.102 8.882 0.0784
8,189 * B.556 0.0218
8.343 8.478 0.0028
8.476 8343 | b 4.0088
5.556 8.189
5.882 8.102
B.882 1.972
9.018 7.837
5.140 7.863
8.643 7.824
10.531 5.298

W = 1/d{b)*2

W=

W(0.05) 0.887

W = 1/d(®)*2

W= 0.880

W(0.05) 0.887

0.624

W{Calculated) is less than W(0.05) therefore
DOES NOT FIT A NORMAL DISTRIBUTION

W(Calcuiated) is less than W(0.05) therefore
DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 85% UCL
{Conover 1930)

n= 16
p= 05

From Table A3 in Conover, 5% UCL comesponds with
u= 10.83

ni0= 5200
nit= 7208
n10.83 = 8860
95% UCL =

] 6860 morkg




ANTIMONY

Shapirc-Wilks Test for Normality

n= 15.0C0

k= 5000

Mean, M 3.288

No. 1D Conc. (i - M)A2

1 SB-1 0.15 9.84E+00
2 | SB-11 0.47 §.72E+0D
3| SB-12 0.48 7.88E+00
4 | TB-70 1.25 4.15E+00
5 | TB-71 1.258 4.15E+00
§ [ TB-72 1.25 4 15E+00
71 1B-73 i.25 4.15E+00
8 | TB-74 1.25 4.15E+00
g | 1875 125 4. 15E+00
10 TB-76 1.25 4.45E+00
111 TB-77 1.25 4.15E+00
12| TB-78 1.25 4.15E+00
i3] TB-79 1.25 4.15E+00
141 TB-80 1.25 4.15E+00
15 | TB-81 1.25 4.15E+00
16| SB813 38.80 1.12E+03
d= 1.20E+03

Shapiro-Wilks Test for Lognormality

n= 15.000
k= 8.000
Mean, M 0.118
Mo, ID  LnConc. Ln (xi - Ny*2
1 S8-1 -1.897{ 4.04E+0Q
2 ] §8-11 -1.772} 3.58E+00
3| &8-12 0.734F 7.1SE-01
4 | T8-70 02231 1.18E-02
S | T8-71 0.223] 1.18E-02
5 | TB-72 0.223{ 1.1SE-02
7 | TB-73 02231 1.19E-02
8 | TB-74 0.223| 1.19£-02
91 TB-75 0.223} 1.19E-02
0] TB-76 0.223] 1.19E-02
i1} 18-77 0.223) 1.19E-02
> 12| TB-78 0223\ 1.49E-02
2 13§ TB-79 0.2231 1.19E-D2
14| TB-80 0.223| 1.,19E-02
o 15| T8-8% 0.223| 1.19-02
(&)1 18] SB-13 3.605] 1.22E+D1
ﬁ d= Z.075+01
o
Vel

7

NP5 Rish Assessmam - Jok D110

ai=
a2 =
a3=
ad=
as=
ab=
ar=
ab=

al=
ad=
aq=

af=
al=
ad=

0.5038
0.3290
0.2521
0.1839
0.1447
0.1005
0.0583
0.0188

0.5058
0.3290
0.2521%
0.1929
0.1447
0.1005
0.0593
0.0108

5{)

x(T} x{nir1)

0.150 36.800 485302
0.170 1.250 0.3553
0.480 1.250 - 0.9841
1.250 1.250 '0.0000
1.250 § .. 250 0.0000
1.250 | ; 250 00000
1.250 1.250 0.0000
1.250 1.250 0.0000
1.250 1250 | b —18.0787
1.250 1.250

1.250 1.250
1.250 1.250

1.250 1.250

1.250 0.480

1.250 0170

38.800 0.150

Ln = Ln x(ni+1) -10]

(1.897) 3.605 2.7821
{1.772} 0.223 0.6584
{C.734) 0.223 0.2413
0.223 0.223 0.0000
0.223 0.223 ©.0000
0.223 0.223 0.0000
0.223 0.223 0.0000
0.233 0.223 0.0000
0.223 0.223 3.6788
0.223 0.223
0.223 0.223
0.223 0223
0.223 0.223
0.223 (0.734)
0.223 {1.772)]
3.605 {1.897)

W = 1/d(b}*2

W= 0.303

W(0.05) 0.857

W= 1/d(b)r2

W= 0.656

W05 0887

W(Caloutated) is less than W(0.05) therefore
DOES NOT FIT A NORMAL DISTRIBUTION

W(Calculated) is less than W(0.05) therefore
DOES NOT FIT ALOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC §5% UCL
{Conover 1880)

n= 16
p= 0.5

From Table A3 in Conover, 85% UCL comesponds with
us 10.83

nig= 1.25
i1 = 1.25
ni0.B3= 1.25
95% UCL = 1.25 mofkg




ARSciiC

Shapiro-Wilks Tast for Normality

n= 16,000

k= 8.000

Mean, M 7538

No. 1D Conc, (xi - M2

it 8B13 1.32 3.89E+01
2| IB-73 2.10 3.06E+01
31 T8 270 2.44E+01
4 | TB-72 2.90 2.24E+01
5| TB-78 2.80 2. 24E+01
g | TB-80 5.30 5.46E+00
7t TB-75 5.40 S.00E+C0
3 | SB-11 575 3.58E+00
9 | 8812 5.80 3.01E+00
10| sB1 8.60 9.28E-D1
11| TB-70 9.30 2.77E+00
12| TB-74 12.00 1.90E+01
13| TB-81 12.00 1.90E+01
14| TB-.78 13.00 2.88E+01
i5| 1B-77 16.00 7.00E+01
18| TB-76 17.00 8.77E+01
d= 3.85E+02

Shapiro-Wilks Test for Lognommality

n= _16.000
k= 8.000
Mean, M 1.784
No. D Ln Cone. Ln (xf - MyA2
1] SB13 0.278] 2.27E+00
2 | TB73 0.742] 1.09E+00
3| T8 0.953] 5.25E-01
4| 1872 1.065] 5.17E07
5 | 1875 1.085| 517841
6 | TB80 1668 1.35E-02
7 | 1875 1.686] 55305
8 | SB-11 1.749] 1.21E-03
g | sB12 1.775] 8.19EG5
10| S&1 2.152] 1.35E-01
1 1B-70 2230 1.89E-01
12 | 1B-74 2.485] 4.91E-01
-3 13| TE-81 2485 4.91E-01
A 14| 1B-78 2565 6.10E-01
15| 1877 2.773] 9.77E-01
8 16| 1876 3.833] 1.10E+00
& d= 9.D4E+00
lq
—

NPE Risk Axsessmoest - Job 017110

al=
az =
a3m
ad=
a5=
ab=
af=
ajx

at=

a2 =

a3=
ad =
a5=
ag=
ar=
ad=

0.5056
0.3290
0.2521
0.1939
0.1447
0.1005
0.0583
0.0196

05058
0.3290
0.2521
0.1939
0.1447
0.1005
0.6593
0.0198

b<0) x(n-i+1) b{)
1.320 | 17.000 7.9278
2.3100 16.000 45731
2.700 13.00C 2.5866
2.900 12.000 1.7645
2.800 12.000 1.3168
5.300 8.300 0.4020
5.400 8.600 0.1898
5.750 5.800 0.0029
5900 5750 b 18.7735
8.600 5.400
300 5.300
12.000 2.900
12.000 2.800
13.000 2700
16.000 2.100
17.000 1.320
L x(M Ln x(n-H+1) b{®}
0.278 2.833 1.2621
0.742 2773 0.66581
0.993 2.565 - D.3862
1.065 2.485 0.2754
1.065 2.485 0.2055
1.668 2.230 0.0565
1.686 2.152 0.0276
1.749 1.775 0.0005
1.775 1749 | b 29218
2,152 1.688
_ 2230 1.668
2.485 1.085
2.485 1.065
2.565 0,853
2.773 0.742
2.833 D.278

W= $/d(b)A2

W= 0.915

W(0.05) 0.887

W = 1/d(b)2

W= 0.844

W(0.05) 0.887

Wi{Calculated) is greater than W(0.05) therefore
FITS A NORMAL DISTRIBUTION

W{Calculated) is grasater than W(D.05) therefore
FITS ALOGNORMAL DISTRIBUTION

SINCE THE LOGNORMAL S5%UCL IS MORE CONSERVATIVE,
A LOGNORMAL DISTRIBUTION WILL BE ASSUMED



BERYLLIUM

Shapiro-Wilks Test for Normality
a= 16.000
k= B.000
Maan, M 1.049
Mo. D Cone, (i - M2
1| SB-12 025 6.38E-01
21 8841 0.41 4.08E-1
3] 8513 0.48 3.53E-01
4 | SB-i1 0.67 1.44E-D01
51 TB-70 1.25 4.04E-02
5 | TB-7T1 1.25° 4.04E-02
7| TB-72 125 ° 4.04E02
8 [ TB-73 1.25 4.04E-02
9 | TB-74 1.25 4.04E-02
10{ TB-75 1.25 4.04E-02
11} TB-76 1.23 4.04E-02
12| T8-77 1.25 4.04E-02
13| TB-78 1.25 4.04E-072
14] TB-79 125 4,04E.02
i5] TB-80 1.25 4.04E-02
16 | TB-81 1.25 4,04E-02
d= 2.03E+00

Shapiro-Witks Test for L egnormality

NP3 Rish Assassment - Job 01110

n= 16.000
k= £.000
Mean, M 0,049
Mo. 1D  LnConc. L (i - M)*2
i1 8B-12 -1.386] 1.79E+00
Z SB-1 -0.892} 7.10E-01
31 SB-13 -0.787! 5.45E-01
4 1 8B-11 -0.400] 1.24E-D
5 | TB-70 0.223| 7.41E-02
8 | TB-T1 0.223] 7.41E-02
7| T&-72 0.223| 7.41E-02|
8 | T8-73 0.223| 7.41E-02
9| TB-74 0.223] 7.41E-02
10{ TB-75 0.323| 7.41E-02
11| TB-76 0.223| 7.41E-02
12| T8-77 0.223] T.41E-02
13| TB-78 02231 7.41E-02
> 14} TB-79 0.223] 7.41E-02]
s ] 151 TB-28a 0.223] 7.41E-02
o 16| TB-81 0.223| 7.41E.02
h d= 4.06E+00
[ 73]
=4
-
!

af=
a8z =
a3=
ad =
ab=
6=
al=
a8=

gl=

a3=
a4 =
a5=
ag=
ar=
ad=

0.5058
0.3290
0.2521
0.1838
0.1447
G005
0.0593
00158

-0.5056

0.3250
0.2521
01838
0.1447
0.1005
0.0593
0.018€

x0 X{ned+1) b{}
0.250 1.250 0.5056
0.410 1,250 02764
0,455 250 0.2004
0.670 1.250 0.1125
1.250 1.250 0.000G
1.250 1.250 0.0000
1.250 1.250 0.0000
1.250 1.250 0.0000
1.250 1.250 1.0948
1.250 1.250
1.250 1.250
1.250 1250
1.250 0570
1,250 0,455
1.250 0.410
1.250 0.250

Ln x() Lo x{a-i+1) b
(1.368) 0.223 0.5136
{0.582) 0.223 0.3668
{0.787) 0.223 0.2548
(0.400) 0.223 0.1209
0223 0.293 0.0000
0.233 6,223 0.0000
0.223 0.223 0.0000
0.223 0523 0.0000
0.223 0.223 .5560
0.223 0,223
0.223 0.223
6.3 6.323
0.233 (0.200)

0.223 {0.767)
0.223 {0.892)
0.223 {1.386)

W= 1dE)2

W 0.591

Wi{0.05) 0.837

W= 1/d)2

W= 0.597

Wo.05 0887

W({Calculated) is less than W{0.05) thersefore
DOES NOTFIT A NORMAL DISTRIBUTION

W(Calculated) is less than W(0.05) therefore
DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 85% UCL
{Conover 1980)

n= 18
p= 05

From Table A3 in Conover, 55% UCL corresponds with
u= 10.83

ni0= 125
ni1= 1.25
n10.83= 1.25
5% UCL = 1.25 mgfg




CA. .UM

Shapire-Wilks Test for Nommality

. nh= 16.000

k= 8.000

Mean, M 1.268

No. ID Conc, {xi - M2

11 8B1 0.01 1.58E+00
2 | 8B12 0.54 5.30E-(1
3 | SB-11 1.08 3.93E-02
4 | TB-70 1.25 3.24E-04
5 TB-71 1.25 3.24E-D4
6] TB-72 1.25 3.24E-04
7] 1873 .25 3.24E-04
B | TB-74 1.25 3.24E-04
9 | TB-75 1.2% 3.24E-04
16 | TB-76 1.25 3.248-04
il TB-77 1.25 3.24E-04
2] TB-78 1.25 3.24E-04
13§ TB-78 1.25 3.24E-04
141 TB-80 1.25 3.24E-04
15| TB-81 1.25 3.24E-04
16 | 8B-13 3.65 5.67E+00
d= 7.83E+00

Shapiro-Wilks Test for Lognormality

n= 15.000
k= 8.000
Mean, M 0073
No. ID  LnConc. Ln (xi -M)*2
1] SB1 -4.605] 2.05E+D1
2 | 6B42 0.616] 2.95E.01
31 8511 0.077| 2.256-02
4 1 1B-70 0.223| B.77E-02
51 TB-71 0.223] 8.77E-02
5] 1872 0.223] 8.77E-02
7 | 1B-73 0.223] 877502
B | TB-74 0.223] 8.77E-02
8 | 1875 0.223} 8.7/6-02
10| 1876 0.223] B.77E-D2
11] IB-77 0.273[ 8.7/E-02
> 12| 1B-78 0.223| 8.77E-02
| 13| 18-79 0.223] B8.77E-D2
14| 1B-80 0.223] 8.77E02
o 15| TB-81 0.223} B.77E-D2
g 161 SB-13 1.295! 1.87E+00
23 d= 2.38E+01
1)

NFE Risk Assessment - Job G1110

al=
22 =
a3=
ad =
ab=
ab=
arl=

al= -

at =
32 =
ad=
ad=
aS=
ab=
ar=
al=

0.5056
0.3290
0.2521
0.1939
0.1447
0.1005
0.0593
0.0186

0.5058
03290
0.2521
0.1939
0.1447
0.1005
0.0593
0.0196

b.(()] x{n-H1) b{)
0.010 3.650 1.8404
0.540 1.250 0.2336
1.080 1.250 0.0428
1.250 1.250 0.0000
1.250 1.250 0.0000
1.230 1.250 0.0000
1.250 1.250 0.0000
1.230 1.250 05.0000

-1.230 1.230 2.1168
1.250 1.250
1.250 1.250
1.250 1.250
1,250 1.250
1.250 1.080
1,250 0.540
3.650 0.010
Ln x(} Ln x{n-i+1) B()
{4.605) 1.285 2.9830
{D.816) 0.223 0.2761
0,077 0.223 0.0369
0,223 0.223 0.0000
0.223 0.223 0.0000
0.223 0.223 0.0000
0.223 0.223 0.0000
0.223 0.223 0.0000
0.223 0.223 3.2960
0.223 0.223
0.223 0.223
0.223 0.223
0.223 0.223
0.223 0.077
0.223 (0.618)
1.285

{4.605)

W = 1/d{b)*2

W= 0.673

W(0.05) 0.887

W= 1/d(b}*2

W= 0457

W©.05 0887

Wi{Calculated) is less than W(D.05) therefore
DOES NOT FIT A NORMAL DISTRIBUTION

W{Caleulated) is Iess then than W(0.05) therefore
DOES NOT FIT A LOGNORMAL DISTRIBUTICN

CALCULATION OF NONPARAMETRIC 85% UCL
{Conover 1980)

n= 16
p= 0.5

From Table A3 in Conover, 85% UCL comesponds with
us= 10.83

ni0= 1.25
nit= 1.25
n10.83 = 1.25
95% UCL = 1.25 mofkg




CHROMIUM

Shapirc-Wilks Test for Normality
n= 16.000
k= 8.000 .
Mean, M 20.784
No, 1D Cone. {xi - M)A2
11 1875 7.30 1.82E+02
2 | TB-72 8.20 1.34E+02
3 | TB-71 9.40 1.30E+02
4 | TB-79 12.00 7.72E+01
5 | TB80 12.00 7.72E+01
6 | TB-73 15.00 3.35E+01
7 | SB11 16.40 1.92E+01
3 1 TB-81 17.00 1.43E+01
8 | TB-78 19.00 3.18E+00
10| TB-70 20.00 6.15E-01
11| 5813 24.75 1.57E+01
12| SB-12 2505 1.82E+01
13| TB-76 33.00 1.49E+02
14 SB-1 35.45 2.95E+02
151 TB-74 36.00 2,32E+02
15| TB-77 41.00 4.09E+02
d= 1.71E+03

Shapiro-Wilks Tast for Lognormality

n= 16.000
k= 8.000
Mean, M 2905
No. ID_ LnConc.  Ln{xi-M2
1] 1875 1.988] 5.41E-01
Z | TB-72 2718] 4.70E01
3 1871 2341] 4.41E01
4| 1878 2.485] 1.76E-D1
51 T80 2.485 1.76E01
81 1873 ~ 2.708] 3.88E.02
7 | &1 2.757| 1.166-02
8| 1881 5.833] 515603
9 | 1678 ~2.544] 156803
108 1B-70 2596| 523603
11] 8B.13 3.508] 923502
12 5812 3.221| 9.966-02
> 13| 1876 3.497] 3.50E.01
X 14| S84 3568]_4.406-01]
o 151 7874 3.584] 4.60E01
[3)1 16| T8-77 3.714] B8.54E01
t_ﬁ d= 4.27E+00
'

-‘/‘"\

NP Pusk Assassment - Job 01170

gl =
a2 =
ai=
a4 =
as=
af=
ar=

al=
az =
al=
ad=
aS=
ag=
ar=
af=

0.2056
0.3290
0.2521
0.1938
0.1447
01005
0.0563
0.0186

0.5058
0.3290
0.2521
0.1939
0.1447
0.1005
0.0593
0.0196

x() x(ne+1) )
7300 41,000 17.0387
8,200 35.000 8.8172
5.400 35.450 B.5672
12.000 33.000 40719
12.000 25 050 | 1.8883
15,000 24.750 0.5759
16.400 20.000 0.2135
17.000 16.000 0.0392
19.000 17.000 | b 39.5159
20.000 16.400
24.750 15.000
25.050 12.000
33,000 12.000
45,450 8400
36.000 9200
41.000 7.300

Ln x(7) Ln x{ni+1) b()
1.988 3714 0.8725
2219 3.584 0.4489
2.241 | 3.568 0.3345
2.483 3.457 0.1881
2.485 3.221 0.10685
2.708 3.208 0.0503
2.797 2.956 0.0118
25833 2.844 0.0022
2.944 7833 | b 2.0229
2.998 2.797
3.208 2.708
3.221 2.485
3.497 2.485
3.568 2241
3.554 2219
3714 1.988

i

W= 1/d(b)*2

W= 0918  Wi(Calulated) is greater than W(0.05) therefore
FITS A NORMAL DISTRIBUTION

w05 0,887
SINCE THE NORMAL §5% UCL IS MORE CONSERVATIVE
A NDRMAL DISTRIBUTION WILL BE ASSUMED

W = 1/dE)2

W= 0859 W(Calculated)is greater than W(D.05) therefore
FITS A LOGNORMAL DISTRIBUTION

W(0.05) . 0.887




GLEG0 dV
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Shapiro-Witks Test for Normality
n= 16.000
k= -8.000
Mean, M 93.647
No. 1D Conc. xi « M)A2 x() x(n-+1) - b W= tidb)r2
1| TB-71 18.00 B5.50E+03 al= 0.5056 18.000 272,560 1256752
21 TB-78 19.00 6.34E+03 a2 = 0.3280 19.000 270.000 82.5780
3] 18.72 33.00 4.31E+03 a3= 0.2521 33.000 [, 213.000 453780 W= 0.793  W(Calculated) is Iess than W{0.05) therefore
4 | TB-80 34.00 4.18E+03 ad4= 0.1838 34.080 200.000 32.1874 DOES NOT FIT A NORMAL DISTRIBUTION
5 | 8B-12 34.05 4.17E+03 a5= 0.1447 34.050 120.000 ‘ 12.4370
E | S5B< 38.80 3.58E+03 ag=  0,1005 38.800 110.000 7.1556
7 | TB-70 45.00 2.57E+03 a7= 0.0593 48.000 60.000 0.7116 W(0.05) 0.287
FIRENE] 50.00 2.37E+03 ag= 0.0198 50.000 55.000 : 0.1568
9 | TB-74 58.00 1.65E+03 58000 200001 b 3092506
10§ TB-81 80.00 1.49E+03 ) 50.000 48.000
11| TB-78 110.00 1.29E+02 110.000 38.800
12| TB-77 120.00 4. 56E+02! 120.000 34.050
133 TB-75 200,00 1.03E+04 ) 200.000 34.000
i4] SB-13 213.00 1.31E+04 213.000 33.000
151 T8-78 270.00 2948404 270,000 19.000
16| §B-11 272.50 3.02E+04 272.500 18.000
d= 1.21E+03
Shapiro-Wilks Test for Lognormality
n= 16.000
k= 8.000
Mean, M 4,208
No. 1D LnConc, Ln (d - M)22 L x{) Lo x(n-i+1) b} W= 1/d(b) 2
11T 2.890] 1.74E+00 al= 05056 2.850 | 5,608 1.3739
21 TB-789 2.9441 1.60E+00 a2 = 0.3290 2.944 5.588 0.8732
3 | TB-72 3.497] 5.06E-01 23= 02521 3.497 5.361 0.4701 W= 0168 W(Calculated) is less than W(D.05) therefore
4 | TB-80 3.528] 4.85E-01 ag= (.1939 3.526 5.298 0.3436 DOES NOT FIT A LOGNORMAL DISTRIBUTION
5 | 5B-12 3.528| 4.83E-01 aS=  0.1447 3.528 4.787 0.1823
5| SBA 3.658| 3.02E-D1 aé= 0.1003 3.658 4.700 0.1047
7 | TB-70 3.871] 1.13E-01 a7= 0.0593 3.871 4.054 0.0132
51 TB-73 3.8912| 8.76E-02 ad= 0.0195 3.912 4.060 0.0029 W(0.05) 0.887
S| TB-74 4.080] 2.18E-02 4.060 38121 b 3.3638 CALCULATION OF NCNPARAMETRIC 85% UCL
10! TB-81 4.094| 1.288-02 4.094 3.871 (Conover 1980)
il TB-78 4.700| 2.43E-01 4.700 3.658
2] 7677 4.787| 3.36E-01] 4,787 3.528 ‘ n= 18
13| TB-75 5.288] 1.19E+00 ‘ 5.298 3.526 p= 0.5
14 [ 8B-13 £.361] 1.33E+00 . 5.361 3.457 .
13| TB-76 5.598| 1.93E+00 5.598 2.944 From Table A3 in Conover, 85% UCL corresponds with
16| SB-11 5.508] 1.96E+00 5,608 2.890 us= 10.83
= 6.73E+01 n10= &0
nli= 110
ni0.83= iS5
95% UCL = 101.5 mgfkg

MPS Risk Assexsman - Jab 81110
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Shapire-Wilks Test for Normality
h= 16.000
k= 8.0C0

- Mean, M 22053.125

Ne. ID Conc.  (d-Mp*2 (0 x(n-i+1) b{i) W= AR
1] 1670 | 7500.00 | 2.160+08 al= 05056 7300000 |_65,000.000 26173.1200
3 | TB75 | 7300.00 | 2.1BE+D8 a2 = 0.3290 7,300,000 | - 38,950,000 10412 8500
3] TB79 | 7800.00 | 2.03E+08 © a3= (02521 7,800.000 | 38,000.000 7513.4200 W= 0843 W(Calculated) is less than W(0.05) therefore
4| TB71 | 9300.00 | 1.63E+08 ad= 01939 9,300.000 [_30,750.000 41581550 . DOES NOT FIT A NORMAL DISTRIBUTION
5 | TB.72 | 940000 | 1.60E+08 aS= 01447 5,400.000 |._30,000.000 2980 8700 .
5 | TB-73 | 11000.00 | 1.23E+08 ab=  0.1005 11,000,000 | 27,750.000 1883,3750
7 | TE80 | 11000,00 | 1.27E+08 al= 00553 11,000.000 | _22,300.000 6700800 W(O5) 0.867
8| TB-81 16000.00 3.66E+07 aB= Q.0196 16,000.000 21,0600.000 98.0000
g | TB-78 21000.00 1.11E+08 21,000.000 16,000.000 1 b S6750.8300
10| SB-13 | 22300.00 | 6.10E404 _ 22,300.000 | 11,000.000
11| SB11 | 2775000 | 3.956+07 37,750,000 | _11,000.000
12| TE-74 | 30000.00 | 6.32E407 30,000.000 |__8,400.000
13| 5812 | 30750.00 | 7.566407 30,750.000 | ,300.000
14] TB.77 | 38000.00 | 254E+08 38,000.000 | 7.800.000
15| S6+4 | 38950.00 | 2.86E+08 : _ 38,.950.000 | 7,300.000
16] 15-76 | 65000.00 | 1.84E+09 65,000.000 | 7,300.000
d= T 3.50E+09

Shapire-Wilks Test for Lognormality

n= 16.000
k= 8.000
Mean, M 9773
No. D  inConec. Ln(xi- hj):z Lnx(® Ln x(n-i+1) b W = 1/d(by*2
i1 TB-70 8.896] 7.70E-01| ai= 05058 5,856 11.082 | 1.1055
2| 1875 8.886{ 7.70E-D1] a2 0.3250 3.885 10.570 0.5509
31| TB-79 8.962| B6.58E-01] a3= 0,2521 8.862 i0.545 | 03892 W= 0.000 W (caleulated) Is less than W(D.05) therefore
4 | TB-T1 9.138] 4.04E-04 ad= [0.1938 9.138 | - 10334 02318 DOES NOT FIT A LOGNORMAL
5| 18712 8.148| 3.80E-01 ad>= 0.1447 9.148 10.308 01879
&1 TH-73 9.3061 2.18E-01] a6= 0.1005 9.306 10.231 0.0930
7 | TB-80 8.308F 2.18BE-D1 a7=  0.0583 9.306 40.012 0.0419
8 ¢ TB-B1 9.680] B.59E-03 ad= 0.0155 9.680 2.852 00053 W(.05 0.887 .
8 | TB-78 9.952] 3.21E-02 5.652 9680 b 2.5858 CALCULATION OF NONPARAMETRIC 85% UCL
10 SB13 10.012| 5.73E-02 10.012 9.308 ' . (Conover 1980)
1] SB-11 10.23%] 2.10E-01 10.231 9.306
12| T8-74 10,308} 2.87E-O1 10,309 8.148 R 16
13 ] SB-12 10.3341 3.14E-01 10.334 9.138 p= 2.5
> 4| TB-77 10.545] 5.897E-01 10.545 B.962 } L
) 15§ SB1 10.570| 6.35E-01 10.570 2.356 From Table A3 in Conover, 85% UCL comresponds with
161 TB-76 11.082| 1.71E+Q0 11.682 | 8.886 fu= * 10.83
e} = 1.42E+04 nid= 22300
0 nil= 27750
ﬂ |nios3= 26824
* ‘ 85% UCL = 26824 mgikg
o i
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MANGANESE

Shapiro-Wilks Test for Normality

n= 18.000
k= 8.000
Mean, M 254,973
No. D Cone. b - MyA2
13 TB-75 44.00 4.45E+04
2 | TB-B1 82.00 2.99E+04
3| SB1 82.65 2.84E+04
4 | T8-79 93.00 2.82E+04
5 | TB-72 120.00 1.82E+04
5 | TB-80 120,00 1.82E+04
71 T8-74 150.00 1.10E+04
B | €B12 150.50 1.09E+04
5 | TB-71 180.00 5.63E+03
10| TB-.78 190.00 4.23E+03
11| 8811 238.50 2.72E+02
2t T8-77 380.00 1.56E+04
133 TB-73 400.00 2.10E+04
141 8B-13 429.00 3.03E+04
15| TB.76 45000 3.80E+04
16 TB-70 960.00 4 97E+0S
d= ~ 7898E+05

Shapiro-Wilks Test for Lognormality

n= 16.000
k= 8,000
Moan, M 5233
Mo. 1D LnCong  Ln(xi-MP2
11875 3.784] 2.10E+00
2 | 1881 4.407| 6.83E-01
3 | SB1 4.528] 4.96E-01
4| 1879 4.533] 481E-01
5| 1872 2.787]_1.98E-01
8 | Te80 4.787] 1.98E-01
7 774 5.011] 4.94E-02
5 | SB-12 5014] 4.80E-02
8 | 1871 5193] 1.60£-03
10| TB-78 57247] 197504
> 11t sB11 5.474] 5.83E.02
A 12| 1B8-77 5.540| 5.00E-01]
o 13] TR 73 5.991| 5.75E-01
br 14| 5813 6.061] 6.86E-01
o 15! TB.76 5.108] 7.68E-01
3 16] TB.70 6.567| 2.67E+00

NPS Risk Assassment - Jok 01110

9.52E+00

al= 05056
a2 = 03290
a3d= 0.2521
ad= 0.193%9
aS= 0.1447
ab= 0.1005
a7= 0.0593
af8= 0.01%6
al= 05056
a2 = 03280
a3= 0.2521
ad4= 0.1939
aS= 0.1447
aé= 0.1005
a7f= 0.0593
ag= 0.0198

XM x(n-i+1) b{d
44,000 260.000 463.1266
8§2.000 450.000 121.0720
82.650 429.000 B84.7938
93.000 400.000 59.5273

120.090 380.000 37.6220

120.000 235.500 11.6093

150.000 150.000 2.3720

150.500 180.000 05782

150.000 150.500 781.0042

180.000 150.000

238.500 120.000

330.000 120.000

400.000 93.000

426.000 92.650

450.000 82.000

$60.000 44.000

Ln x(0 Ln x(n-i+1) b
3.784 6.857 1.5586
4.407 6.109 0.5501
4.529 5.061 0.3864
4.533 5.991 0.282¢
4.787 5.940 0.1668
4.787 5.474 G.0690
5.1 5.247 £.0140
5.014 5,193 0.0635
5.193 5,014 3.0414
5.247 5.011
5474 4.787
5.540 4.787
5.991 4.533
6.061 4.528
6.109 4,407
§.867 3.784

W = 1/d(E)A2

W= 0.765 W(Calculated) is less than W(0.03) therafore
DOES NOT FIT A NORMAL DISTRIBUTION

W(0.05) 0.887

W= 1d@)2.

W= 0.871 W(Calculated) is greatsr than W(D.05) therefore
FITS A LOGNORMAL DISTRIBUTION

W{0.05} ©.887
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THALLIUM

Shapire-Witks Test for Nommality

n=. 16.000

k= 8.000

hMean, M 2.580

No. 3] Cone. (xl M2

il 8B-13 0.43 4 63E+00
2 | 8B12 0.47 4. 44E+)0
3 | 83B11 0.49 4.35E+00
4 i TB-70 1.00 2.48E+00
5§ 1B-71 1.00 2.48E+00
&1 TB-72 1.00 2.48E+00
7| Te-73 1.00 2.48E+00
81 T8-74 1.00 2.48E+00
9 | TB-75 1.00 2.48E+00
i0] TB-76 .00 2.48E+D0
11l T8-77 .00 2,48E+00
2| TB-78 1.00 2.48E+00
13| TB-78 .00 2.48E+00
14 ] TB-80 1.00 2.48E+00
15 | TB-81 2.80 5.02E-02
i6{ 8B-1 26.10 S.53E+02
d= 5.94E+02

. Shapire-Witks Test for Lognormality

n= 16.000
k= 5.000
Mean, M 0.123
No. ID LnCone.  Ln(xi-M?*2
1 [ SBI% D.858] 53eE-01
2 | 5812 0.755| 7.53E-01
3 [ 8B11 0713 B.83E01
4| 1870 0.000] 3.28E-02
5| 18-A 0.000] 1.28E-03
§ | 1872 0.000] 1.2BE.02
7 [ Te73 0.000} 198602
8 | TB74 0.000] 1.985-02
51 TB75 0.000] 1.26E-02
101 TB78 0.000| 1.28602
14| 1B-77 0.000] 1.28E-02
pod 12] 1B-78 0.000] 1.28E-02
A 13 [ IB78 0.000] 1.285.02
o 14| TE-80 6.000] 1.285-02
o 5] 1881 1.030] 8.40E-01
ﬁ 1 SB-1 3.262| 8.92E+00
o d= 1.335+01

Fouma
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al=
a2 =
aj=
ad=
as5=
ab=
al=

al=
a2 =
a3=
ad =
aS=
ag=
af=
ad=

0.5058
0.3290
0.2521
0.1939
0.1447
0.1005
0.0583
0.0128

0.5058
06,3280
0.2521%
0.1539
0.1447
0.1005
0.0593
0.0196

*(n-i+1) b()
0.425 25.100 12.8813
0.470 2.800 0.7656
0.450 1.000 0.1285
1.000 1.000 0.0000
1.000 1.000 0.0000
1.000 |- 1.000 0.0000
1.000 1.000 0.0000
1.000 1.000 0.0000
1.000 1000 | b 13.8764
1.000 1.000
1.800 1.000
1.000 1.000
1.000 1.000
1.000 0.450
2.800 0.470
26.100 0425
Ln x(M Ln xin-i+1) b({)
(D.858) 3.252 20819
(0.755) 1.030 0.5871%
{0.713) 0.600 0.1798
0.000 0.000 0.0000
0.000 0.000 0.0000
0.000 0.000 0.0000
0.000 C.000 0.0000
0.000 0.000 0.0000
0.000 0006 | b . 2.8488
0.000 D.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 (0.713)
1.030 {0.755)
3.262 | {0.856)
i

W = 1/d(p)*2

W= 0.324

W(0.05 0.887

W = $d(B)A2

W= 0612

W{0.05 ©.887

W(Calcutated) is less than W(0.05) therefore
DOES NOTFIT A NORMAL DISTRIBUTION

W(Calculated) is less than W(0.05) thersfore
DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 85% UCL
{Conovar 1980)

n= 16
p= 0.5

From Table A3 in Conover, 85% UCL corresponds with
u= 10.83

nig= 1
nll= 1
n10.83= 1
95% UCL = i_mgfke
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Shapiro-Wilks Test for Nonmnality
nx 16.000
k= 8.000
Mean, M 25478
No. 1D Conc. {d - M2
1 | TB-75 8.80 3.56E+02
2 | TB-78 12.00 2.72E+02
3 | TB-72 13.00 2. 40E+02
4 | TB-73 14.00 2.10E+02
5 | TBB0 16.00 1.56E+02
&6 1B-78 18.00 1102402
7 | TB-71 20.00 7.1SE+01
3 | TB-74 21.00 5 59E+01
3 | 8B-11 27.00 2.18E+00
101 TB-76 33.00 2.04E+01
11| TB-81 34.00 3.05E+01
12| §B13 37.85 8.78E+01
13| SB1 48.55 4. 44E+02
141 TB-70 50.00 4.63E+02
15| TB-77- 50.00 4.63E+02
16t SB-12 50.65 4.92E+02
d= 3.47E+03

Shapire-Wilks Test for Lognormality

n= 16.000
k= 8.000
Mean, M 3.204
No. 1D Ln Conc. Ln {xi - M}*2
1| TB-75 22627 8.88E-01]
2| 18-79 2.485] 5.17E-01
31 T8-72 2.565| 4.08E-D1]
41 1873 2638 3.19E-01
5 | TB-80 2.773| 1.BBE-O1
6 | TB-78 2,890 9.84E.02
7 | TB-71 2.596( 4.34E-02
3| TB-74 3.045) 2.54E.02
9 | SB-11 3.298] 8.43£.03
10§ TB-76 3.487| B8.58E-02
11 | TB-81 3.528] 1.04E-04
121 SB-13 3.634| 1.85E-01
131 SBA1 3.803| 4.88E-01
14 | TB-70 3.912] 5.01E-D1
15} T8-77 3.912] S.O1E-Q1
18| SB-12 3825 5.20E-01
= 4 BSE+00

NPS Risk Assassment - Job 01110

al=
al =
a’i=
ad =
as=
ab=
al=
af=

al=
a2 =
al=
ad=
as5=
ad=
al=
ag=

0.5056
0.3290
0.2521
0.183¢
01447
0.1005
040583
0.0198

0.5056
0.3290
0.2521
0.1938
0. 1447
0.1005
0.0593
0.0155

xM x(n-H-1} b}
9.600 50.550 20.7548
12.000 50.0060 12.5020
13.000 £0.000 9.3277
14.000 49,550 6.8931
16.000 37.850 3.1817
18.000 34.000 1.8080
20.000 33.000 B.7709
21.000 27.000 0.1176
27.000 210001 b 55,1359
33.000 20.000
34.000 18.000
37,850 16.000
48.550 14.000
50.000 13.000
50.000 12.000
50.650 9.6800
Ln x(n Lnx(niD B
2.262 3.925 0.8408
2,485 3.912 .4695
2.565 3.912 0.3396
25639 3.903 0.2451
2.773 3.634 0.1248
2.880 3.526 0.0838
2.996 3.487 0.0297
3.045 3.298 0.0049
3.296 30451 b 2.1182
3.487 2.996
3.526 2.850
3.634 2.773
3903 2.838
3912 2.565
3,812 2.485
3.925 2.262

W= 1/d®)*2

W= 0875 WiCalculated) is ess than W{0.05) therafore

wW(e.05) 0887

W = 1/d{)*2

W= 0.820

W(O.05) 0.387

DOES NOT FIT A NORMAL DISTRIBUTION

W(Calculated) is greater than W{0.05) therefore
FITS A LOGNORMAL DISTRIBUTION




TOTAL CYANIDES

Shapire-Wilks Test for Normality
HES 16.000
k= 8.000
#ean, M 2,619
Ne. ID Cone. {xi-M*2
il 8B-13 1.00 7.43E+D1
21 TB-70 2.50 S.07E+01%
311817 250 5.07E+01
4] TB72 2.50 S5.07E+01
51| TB8-75 2.50 5.07E+01
8| 1B-76 250 5.07E+01
7 1877 2.50 5.G7=+01
g {1878 2,50 5 07E+01
¢ {7879 2.50 5.07E+01
10| TB-80 2.50 5.07E+01
11| 7881 2.50 5.07E+01
121 SB-12 7.40 4.92E+00
131 TB-73 21.00 1.30E+02
14| TB-74 26.00 2.68E+02
15| SB-11 29.25 3.85E+02
16| SB-1 44.25 1.20E+03
d= 2.57E+03

Shapire-Wilks Test for Lognormality

NPS Risk Assessment - Job (7110

—

= 16.000
T k= 8.000
Mean, M 1.540
MNe. D LncConc. Ln {xi - M)*2
i ) 0.000] 2.37E+00
2 {1870 0.915] 2.29E-01
3 [ TB71 0.816] 3.89E-01
4| 1872 0.916] 3.89E-01
5 | TB-75 0.616) 3.89E-01
6 | 18-76 0.918{ 3.88E-D1
7| TBi7. 0.516] 2.BSE0i
83 T8-78 0.916] 3.80E-01
$ [ TB78 0.816{ 3.85E01
10] 7880 0.916[ 3.89E-01
b 11] Te-8t 0.916¢ 3.809E-01
! 12| SB-12 2001 2.13E-01
13[ 1873 3.045] 2.26E+00
a 141 TB-74 3.258] 2.855+00
GO 15| SB-11 3.376| 3.37E+00
o0 16| sB1 3,750] 5.08E+00
o = 2.015+01
IA

al=
82 =
ad=
ad=
ag=
a7=
aB=

al=
aZ =
a3=
ad =
ab=

al=
ad=

0.5056
0.32¢0
0.2521
0.1838
0.1447
0.1005
0.0593
01986

9.5055
0.3280
0.2521
0.1839
0.1447
0.1005
0.0593
0.0188

b g} x(n-i+1) by
1004 44250 21,8572
2500 . 22.250 5.8008
2500, 26.000 5.5244
2,500 21.000 35872
2.500 7.400 0.7090
2.500 2.500 0.06C00
2.500 2.500 0.0000
2560 2.500 0.0000
2.500 3.500 20,8885
2.500 2.500
2,500 2.500
7.400 2.500
21.000 2.500
26.000 2.500
25.750 2500
424250 1.000

Ln x{) Lo x{mi+1) b{)
0.000 3,790 1.9162
0.916 3.376 0.8082
0.916 3.258 0.5904
0.916 3045 0.4127
0,916 2.001 0.1570
0,916 0918 0.0000
0916 0.916 0.0000
0816 0.916 0.0000
0.916 0.818 38854
0.916 0.916
6.518 0816
2.001 0916
3.045 0.916
3.258 0516
3,378 0,915
3,780 0.000

W = 1d{by"2

W= 0.851

W(0O.05) 0.887

W = 1/d(b)*2

W= 0.750

W{0.05) 0.887

WiCalculated) is less than \W(0.05) therefore
POES NOT FIT A NORMAL DISTRIBUTION

Wi{Czaleulated) is Jess than W(0.05) therefers
DOES NOT FIT A LOGNORMAL DISTRIBUTION

CALCULATION OF NONPARAMETRIC 95% UCL
{Concver 1980)

n= 16
p= 0.5

From Table A3 in Conover, 95% UCL colresponds with
u= 10.83

ni0= 25
nit= 25
n10.83= . 25
95% UCL = 2.5 mghkg
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Shapiro-Wilks Test for Normality
n= 8.000
k= 4.000
Mean, M 1.807
Ne. D Conc. {xd - M)A2
1| 1B-50 0.18 2.01E+0D
2 | SB13 0.5425 1,13E+00
3 P78 1 3.68E-01
4] 8B4 1.085 272E-01
5 | P-58 2.2 7.71E-01
B | P8S 2.4 1.80E+00
71 8B11 2.485 3.52E-01
B | 3B12 2.85 52901
d= 7.34E+00

Shapiro-Wilks Test for Lognermality

n= 8.000
k= 4.000
Mean, M 0183
No. ID  LnCone. Ln Od - NDA2
1 | TB-30 -1.661| 3.40E+00
21 5B-13 0.612} &.31E-D1
3| P78 0.000] 3.35E-02
4 | SB-1 0.082] 1.03-02
5| P-55 0.788!1 3.67E-01|"
6 | P-3 0.875] 4.80E-01
7 i 8B-11 0.810| 5.29E-D1
§ | 8812 1.082| 8.08E-01
d= 4.82E+00

NPS Fisk Assessmont - Job 01110

al=

CaZm

a3=
ad =

al=
a2 =
ad=
a4 =

0.8052
03184
0.1743
0.0581

0,8052
03184
0.1743
0.0561

x(n-i+1) ‘

x(M =()]
0,180 2850 1.6704
0.543 2.485 0.6146
1.000 2.400 0.2440
1.085 2.200 0.0626
2.200 1.085 2.5915
2.400 1.000
2.485 0.543
2.850 0.190

Ln xm Ln x{n-i+1) b{D
-1.6681 1.082 1.680
-0.612 0.910 . 482

0.000 0.875 0.153
0.082 0.788 0.040
0.788 0.082 2.334
G.B75 0.000
0,910 -0.6513
1.082 -1.661

W = 1db)r2
W= 0915

W({.05 0318

W = 1/d()*2

W= 1.107

W({.05) 0.818

W({Calculated) is greater than W(0._C3) therefore
FITS A NORMAL DISTRIBUTION

W(Calculated) is greater than W({0.05) therefore
FITS A LOGNORMAL DISTRIBUTION

SINCE THE LOGNORMAL 85%UCL IS GREATER THAN THE
MAXIMUM DATA VALUE, A NORMAL DISTRIBUTION WILL
BE ASSUMED





