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NSWC CRANE
SWMU 16/16
DRAFT INTERIM MEASURES REPORT
CAST HIGH EXPLOSIVE INCINERATOR BUILDING

RESPONSETO C ENT
February 1997

Commentor: Adrienne Townsel Wilson, Code 1864
Comment 1: Page |, Executive Summary, 4th Paragraph, 2nd to Last Line
Please change the word “ground water “to” “water”, since we are
unsure of the source at this time.
Response 1: Changes have been made as requested.
Comment 2: Page 3-2, Section 3.3.2
State what the lead level was as well or refer to pertinent table where it
may be found.
Response 2: Reader is referred to Table 3-2 for characterization results.
Comment 3: Section 3.2.4
What type of treatment was used for the arsenic?
Response 3: The text has been changed to ..."disposed through the fuels blending

program which is a form of recycling/reuse.”

Comment 4: Section 3.3.3
Middle of the paragraph. Add that removal was discontinued per
NSWC after conferring with Southern Division.

Response 4: The change has been made as requested.

Comment 5: Page 3-4

Typo, change “were they were” to “where they were”

Response 5: ..."were” has been changed to “where.”



Comment 6:

Response 6:

Comment 7:

Response 7:

RESPONSE TO COMMENTS (Continued)
February 1997

Please identify locations of ASTs and slag/ash piles on a map
(possibly Figure 3-1).

ASTs have been located on Figure 2-5; however, the ash/slag piles
were widely spread throughout the southern portion of the fenced in
area. Separate pile distinction could not be mapped.

Page 5-1, Paragraph 3
Insert “ROICC and” before “NSWC Crane personnel”.

The change has been made as requested.



RESPONSE TO COMMENTS (Continued)
February 1997

Commentor: James Hunsicker

GENERAL

Comment 1:

Response 1:

Comment 2:

Response 2:

PECIFI

Comment 1:

Response 1:

Photocopies in the report and appendices are generally illegible, poor
quality copies. The quality of these documents should be improved as
available.

The quality of the documents has been improved when available.
Some documents have poor quality originals such as faxes and copies
of colored forms, and field documents.

If the report writers desire to abbreviate trichloroethene, NSWC Crane
prefers to use “trich” as oppose to TCE. Sax’s Dangerous Properties
of Industrial Materials (by Richard J. Lewis, Sr.) References TCE as
1,1,2,2-tetrachloroethane, and although other references may use
TCE as a synonym for trichloroethene, Sax’s is most widely used.

Trichloroethene will be used throughout the document.

Page |, Executive Summary, Paragraph 5

If the Interim Measures (IM) work was completed July 12, 1996, why
did it take five months to receive the Internal Draft IM Report? The
Part B Permit requires submittal of the IM repoit within 180 days after
completion of the work. Since, the reports must first undergo an in-
house review for adequacy prior to NSWC Crane’s submittal to the
U.S. EPA, such a late submittal does not allow time for review, rewrite,
and submittal of a Draft Report. As such, NSWC Crane is forced to
request an extension from the U.S. EPA for the report submittal.

Field activities concluded on three different SWMUs at the same time
(7/12/96): SWMU 16/16, SWMU 24/00A and B, as well as SWMU
25/07D. Shortly after they had been completed, two more SWMUs
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Comment 2:

Response 2:

RESPONSE TO COMMENTS (Continued)

Fekruary 1997

were ending: SWMU 14/00 (9/11/96) and SWMU 26/08D (8/11/96).
Therefore, MK essentially was required to produce five IM Reports in
the same time frame. This backlog required significant effort, not only
of the technical writers, but on the analytical data verification and
validation personnel as well. In an effort to prevent a delay, MK
outsourced the generation of several IMRs to Jacobs Engineering.
Unfortunately, the effort was not effective for the SWMU-16/16 IMR as
the internal draft reveived was of poor qualilty and behind schedule.
As a lesson learned, MK will not utilize other resources for technical or
schedule critical documents in the future.

Page 2-1, Section 2.1
a) Paragraph 1
i.  Rewrite for clarity: “NSWC Crane also supports the Crane
Army Ammunition Activity (CAAA), which is responsible for
production...

ii. Rewrite for clarity: “...75 miles south of indianapolis, indiana,
as shown in Figure 2-1. The site provides...”

b) Paragraph 3:
“The visibly stained surface and drainage ways are shown in
Photographs 3 through 7. Rewrite to clarify that these are not
associated with the sumps. The introduction of the drainage
ways, as well as the next sentence is rather abrupt, and it's
difficult to follow that these are separate elements of the overall
project.

a) |. Paragraph 1 has been rewritten as requested.
ii. This sentence has been rewritten as requested.

b) Section 2.1 has been subdivided into three sections for clarity:
1} washout activities

2) incineration |, and
3) ASTs.



Comment 3:

Response 3:

Comment 4:

Response 4:

Comment 5:

Response 5:

Comment 6:

RESPONSE TO COMMENTS (Continued)

February 1997

Page 2-1, Section 2.2, Paragraph 2

Elaborate on the facility drainage. The reader does not necessarily
have access to the basin map, therefore, “Basin V" is somewhat
meaningless. Furthermore, NSWC Crane does not directly drain to the
East Fork cf White River.

Additional drainage information has been added. The drainage basin
map, Figure 2-4, has also been added for clarity.

Page 2-3, Figure 2-1
Please provide a higher quality map for the draft and final reports.

Higher quality maps have been added.

Figure 2-2

Please provide a higher quality map for the draft and final reports. For
clarity, remove references to other solid waste management units
(SWMUs), and only include the relevant SWMU. Label this and all
figures with the appropriate page number.

An improved map without reference to other SWMUs has been
provided. Page numbers have been added to the 11" X 17" figures.

Page 3-1, Section 3.0, Table 3-1, & Appendix D

Explain the numbering rational for the samples

Explain any missing sample numbers

Explain why samples 053 - 066 were taken before 23A.

The table is backwards in the repott (i.e., Page 3-6 should be 3-7

and vice versa)

Correct the dates for samples 16/16 - TB09 - 11.

Sample 16/16-001 is listed twice.

For samples 013 - 020: why were only two volatiles were reported

for 82407

h. For sample RB*: methods 7470, 6010, 8080, 8270, 8140, 8150,
and 8280 were ran, but not listed in the table. Also, 8260 was

Qoo

@ =

5



Response 6:

T

@~0oa

RESPONSE TO COMMENTS (Continued)

February 1997

ran, not 8240.

What is “200 series” as listed for samples RB8 and 0407

For sampie 040: methods 6010 and 353.3 were ran, but not listed
on the table. Also, 8260 was ran, not 8240. 8240 listed twice,
ohce as “88240".

Where is RB9?

For RB10: methods 353.3, 7470, and 8260 were ran but not listed
in the table.

For samples 046 - 066: methods 8080 and 8260 were ran but not
listed in the table.

For RB11: methods 6010 and 353.5 were ran but not listed in the
table. Also, 8260 was ran, not 8240. What is “NPEDS” (besides
a misspelling of NPDES)?

Where is RB12?

Where is sample 31A?

Some data sheets Appendix D are illegible, especially sample
numbers.

Check all samples for which method 8240 is listed. These are
probabty 8260.

Where are samples 38A - 43A7

Samples for SWMU 16/16 are sequentially numbered.

There are no missing sample numbers.

Samples 023A through 039A are samples at a depth of 12" to 18"
at the same location as Samples 023 through 039, and were
collected at a later date.

The table has been corrected.

The dates have been corrected.

The sample listing has been corrected.

Trichloroethene and tetrachloroethene were the two potential
volatiles of concemn. Primary concerns for the ash piles were
metals.

The table has been corrected. The COC was in error. The actual
method was 8260 per Table 4 of the SAP.

The 200 series has been replaced with the applicable EPA
SW846 Method actually performed.

Table has been corrected; also see response to comment 6h.
Rinse blank 9 was collected with SWMU 24 samples.
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Comment 7:

Response 7:

Comment 8:

Response 8:

RESPONSE TO C TS (Continued)
February 1997

Table has been corrected.

Table 3-1 has been corrected.

Table 3-1 has been corrected; also see response to comment 6h.
RB 12 corresponds to SWMU 23/00 samples.

Sample 31A was not collected as Sample 31 lead levels met the
cleanup criteria.

Higher quality copies have been inserted where available.

See response to comment 6h.

s. Samples 39 through 43 did not require resampling. Samples 039,
042, and 043 were waste characterization samples. Sample
041was a field screening sample and sample 040 met the lead
cleanup criteria and was not resampled.

T o33

oo

Page 3-1, Section 3.1.4, Paragraph 2

“These sample locations are marked on Figure 3-1". This statement is
not made for Sections 3.1.1, 3.1.2 or 3.1.3 (consistency). Consider
moving references of Figures 3-1 to Section 3.1.

With the exception of a few characterization samples, only
confirmation sample locations have been surveyed and are shown on
Figure 3-1; and, therefore, is not referenced in Section 3.1, Site
Characterization.

Page 3-2, Section 3.2

During administration of the sampling and analyses there was some
confusion over what were and what were not TCLP analyses. This
confusion may have been carried into this report. For example,
Section 3.2.1 references sample 16/16-001 and compares the
resultant lead analyses to the RCRA TCLP limit. Sample 001 appears
to be a total metals analysis as the Inorganic Analysis Data sheet
gives no indication that 001 was TCLP. Verify and rewrite Section 3.2.

Sample 16/16-001 results, showing high levels of total lead which
would infer a TCLP leve! in excess of 5 w/l based on the generally
accepted approximation of 20:1 ratio for soils (total lead to TCLP
levels). The text has been revised for clarity.
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Comment 9:

Response 9:

Comment 10:

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

Comment 13:

Response 13:

R E MME (Continued)

Fetruary 1997

Page 3-2 - 3-3, Section 3.0

More information is needed on why each sample was taken and the
rationale for the choice of analyses.

Additional text has been added to provide rationale for choice of
analyses.

Page 3-2, Section 3.2.4
a) Delete the last statement pertaining to the wastes being landfilled
off-site, as this is covered under Section 3.3.4.

b) Provide more information to document how you knew the soils
were contaminated with petroleum products.

a) The last sentence has been deleted, as requested.

b) Documentation has been included, as requested.

Page 3-2 - 3-3, Section 3.3

Please include dates of removal and disposal activities. Create an
easy to follow time-frame of actions.

Dates and transporters have been added to the text for clarity.
Page 3-2, Section 3.3.1

Need more detail on the absorbent materials and exact quantities.
Additional details have been added.

Page 3-4, Section 3.5

Change reference in Paragraph 1 from Table 3-2 to Table 3-3.

Reference to Table 3-2 has been changed to 3-3.



Comment 14:

Respdnse 14:

Comment 15:

Response 15:

Comment 16:

Response 16:

Comment 17:

RESPONSE TO COMMENTS (Continued)

February 1997

Table 3-3

a) TWI - missing last digit of manifest numbers.

b) Forthe ASTs, because faxed copies were used, the truck {.D.
numbers used to manifest the waste were covered by fax dates
and time information. Please make changes to the manifest
numbers so they can be cross referenced with the copies of
manifests which were sent to the disposal facility (see Appendix
E).

a) Table 3-3 has been reformated to show last digit of manifest
numbers.

b) New copies of the final UST Disposal Notification Forms have
been obtained and are attached.

Appendix C
Correct numerous grammatical and speliing errors in the photograph
descriptions. Also use a consistent font for the descriptions.

Photograph descriptions have been changed as requested.

Pages 4-1 - 4-2, Section 4.2

There is a duplication of information, concerning sample results,
between Sections 3.2, 3.3 and 4.2. Rewrite so that analytical results
and information is presented in its entirety in one section.

Analytical resuits which pertain to actions taken or to be taken are
discussed in Section 3.1, 3.2 and 3.4 Site characterization, Excavation
and Removal, and Waste Characterization and Disposal, respectively.
This allows the reader to understand the cause of the action.
However, Field and Laboratory Quality data verification and validation
is discussed in Section 4.0.

Section 4.4 and Appendix D
a) Sample results generally are not qualified to indicate
contamination in the associated blank.



Response 17:

Comment 18:

d)

RESPONSE TO COMMENTS (Continued)
February 1997

Missing any indication of RB09 and RB12.

Missing RB associated with samples 039 - 045, 063 - 069, 001 -
0021, 079 - 084.

TB missing associated with samples 041 - 069 and 44A.
Explain what and where are TBs 06 - 08.

TB missing associated with 001 - 038.

Organic sample results (other than nondetects) have been
flagged with “B” flags when corresponding method blanks had
compounds detected.

Although collected on the same days as SWMU 16 samples,
rinse Ylanks 09 and 12 were collected for areas 24 and 23,
respectively; and correspond to the samples in those areas.

No RB associated with 001-004, 013-021, 039, 042-045, 067-
069, 079-084, 044A because they are waste characterization
samples. No RB associated with 005-012, 041 because they are
field screening. RB8 corresponds with 022-040, 042-043. RB10
corresponds with 063-066.

No TB for 041 because it is field screening. No TB for 042, 043

because the trip blanks for this day correspond to area 24/00.

No. TB for 044-068 because they did not request volatile analysis
for these samples.

24/00-TB6, 24/00-TB7, and 26/08D-1B8§ are associated with
other areas of Crane.

No TB was taken to correspond with 001-004 (waste
characterization samples), 005-012 (field screening samples),
013-021 (waste characterization samples), and no volatile
analyses were requested. TB5 corresponds to samples 022-038
and 040, all collected on 10/13/95.

Pages 4-2 - 4-3, Section 4.4.1

a)

b)

Paragraph: Clarify for the reader which samples are control
samples and what field samples are associated. A table
comparing results is recommended.

Paragraph 3: Summarize the results of the duplicate analyses
with respect to the precision criteria.

10



Response 18:

Comment 19:

Response 19:

Comment 20:

Response 20.

b)

RESP E TO COMMENTS (Continued)

February 1997

Field quality control samples are listed in Table 3-1, and results of
these are discussed in the text of Section 4.4.1. Text has been
added to Section 4.4.1 for clarity.

Text has been revised as noted to summarize the results of field
duplicate precision.

Page 4-1, Section 4.2.1.2, Paragraph 2
Typographic error: “The liquids was were subsequently resampled...”

The text was revised and the sentence was removed.

Page 4-3, Section 4.4.2

a)

b)

b)

Paragraph 2: Note that field duplicates are used to measure

precision for the field, and calculation of Relative Percent

Differences and Relative Standard Deviations for three or more

replicate samples are used to measure precision for the

laboratory. Please address.

Paragraph 3: Accuracy is also based on adherence to holding

times, and determination of percent recoveries. Please address.

Paragraph 4;

I.  For consistency, define representativeness

ii. Separate out the discussion of comparability into another
paragraph.

ii. Discuss completeness in a separate paragraph with more
information on what and how. Inciude objectives.

The statement in the text is correct; and precision, based largely
on precision between duplicate laboratory control spikes and
duplicate sampie matrix spikes, has been addressed in the text of
Section 4.4.2. Field duplicates being used to measure precision
for the field has been addressed in, Section 4.4.1.

The statement in the text is correct. Percent recoveries are
reviewed when “evaluating the results of quality control samples
such as matrix spikes, analytical surrogates and laboratory
control spikes.”

11



Comment 21:

Response 21:

Comment 22:

Response 22:

RESPONSE TO COMMENTS (Continued}
Febiuary 1997

c) i Paragraph on representativeness was added.
ii. Comparability was discussed in a separate paragraph.
ii. Completeness was discussed in a separate paragraph.
Objectives are detailed together for all QC items.

Typographical error: “...at a level that required treatment as and
disposal.”

The word “as” has been deleted.

Appendix E

a) Put documents in order by date.

b) Only one certification of disposal included. Include all certificates

of disposal.

a) The documents have been placed in order, by date.
b) The TWi certificates of disposal have been included.

12



DRAFT
Interim Measures Report

NSWC Crane, SWMU-16/16
Cast High Explosive/incinerator
Building 146

NSWC Crane, Indiana

Volume 1

Unit Identification Code: NO0164
Contract No. N62467-93-D-1106

February 1997

Southern Division

Naval Facilities Engineering Command
North Charleston, South Carolina
29419-9010



DRAFT

INTERIM MEASURES REPORT
SWMU-16/16
CAST HIGH EXPLOSIVE/INCINERATOR BUILDING 146

VOLUNTARY INTERIM MEASURES
NSWC CRANE, INDIANA

February 1997

CONTRACT N62467-93-D-1106
DELIVERY ORDER #0009
STATEMENT OF WORK #007

Prepared for

SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
2155 Eagle Drive
P.O. Box 190010
North Charleston, South Carolina 28419-9010

Prepared by:

MORRISON KNUDSEN CORPORATION
2420 Mall Drive
Corporate Square 1 - Suite 211
North Charleston, South Carolina 29406

PREPARED/APPROVED BY:

Don Miller Date
MK Project Engineer

APPROVALS:

Robert Hlavacek Date
MK Program Manager




EXECUTIVE SUMMARY

Voluntary Interim Measures were conducted at SWMU-16/16, the Cast High Explosive/Incinerator Building
146 area, NSWC Crane, Crane, Indiana, in 1995 and 1996. The original objectives were to sample,
remove, and dispose of sludge from the east and west sumps; clean the sumps; excavate and remove the
slag/ash piles; sample the remaining soils; backfili; and restore the site. The work scope was later
expanded to include removal of three above ground storage tanks (AST) and associated contaminated

soils.

The sludge was removed from the east and west sumps and properly disposed of. The sumps were
thoroughly cleaned using a high pressure low volume wash system and the decontamination fluid was
sampled for verification of the sump walls and floor cleanliness. The slag/ash piles were excavated,
containerized, and disposed of. Three ASTs, their supports, and the petroleum impacted soils were also
removed and disposed of. Confirmation sampling was conducted in the slag/ash pile areas, the former
AST areas, and other areas of excavation. Based upon the confirmation sample results, additional soil
was excavated and disposed of. The additional excavation included locations outside of the fenced area
of SWMU-16/16 where incinerator ash/slag was previously deposited.

A total of 476.4 tons of waste from the slag/ash pile excavations were transporied off-site for
treatment/disposal as a lead-contaminated waste. The east sump contained 22.8 tons of material which
was transported off-site for disposal/treatment as a lead-contaminated waste. Approximately 150 tons of
diesel contaminated soil was transported off-site for disposal to a licensed landfill as a special waste.
Approximately 37 tons of sludge ~ontaining trichloroethene from the west sump was transported off-site to
a licensed incinerator, and 1,925 gallons of water and wash water containing trichloroethene from the
sump was aiso transported off-site for treatment.

Sampie analysis resuits of the soil in the excavations indicates that the soil at SWMU-16/16 presently
contains lead concentrations above the interim cleanup levels. However, the source of contamination has
been removed, and, therefore, the IM has met the requirements and objectives of the work plan for
SWMU-16/16. It is recommended that additional evaluation be performed to determine the potential risk
to human health and the environment at SWMU-16/16. In addition, work beyond the scope of this Interim
Measure is underway at SWMU-16/16 to investigate the source of trichloroethene-contaminated water and
will be discussed in the Interim Measures Report for Delivery Order 0027.

The SWMU Acceptance and Turnover statement is dated July 12, 1996, and reflects the final inspection of
SWMU-16/16 by Naval Surface Warfare Center (NSWC) personnel.

NSWC CRANE
SMWL 16/16
Interim Measures Report i 02/24/97



TABLE OF CONTENTS

VOLUME 1
CTIO PAGE
EXECUTIVE SUMMARY ..ottt e e et e |
ACRONYMS AND ABBREVIATIONS . ... e iv
1.0 INTRODUGCTION .o e e e e e e e e 11
20 SITE BACKGROUND . ... ot e e e e 2-1
2.1 SITE DESCRIPTION ... e e e 2-1
2.1.1  High Pressure Washout Activities And Building Sumps .................. 2-1
2.1.2 Incineration Of Small-arms Ammunition .. ... ........ ... ... ..o 2-1
2.1.3 Aboveground Storage Tanks ............. ... ... oo 21
2.2 ENVIRONMENTAL SETTING . . ... ..o 2-1
3.0 WORK EXECUTION . o oot e e e 3-1
3.1 SITE CHARACTERIZATION .. ... e 3-1
3.1.4 EastSump Characterization ......... ... ... .. ... .. i 31
3.1.2 WestSump Characterization . . .. ... ... . ... ... ... i 31
3.1.3 Slag/Ash Pile Characterization ............ ... ... .. ... .. 31
314 Above Ground Storage Tank Contents Characterization .............. ... 3-2
a2 EXCAVATION AND REMOWVAL . ... . e e 3-2
321 EastSUMP .. ... 3-2
322 WeStSUMP .. ... e 3-2
323 Slag/AshPiles .. ... ... ... 3-3
3.2.4 Above Ground Storage Tanks . .. .. DO 3-3
33 RECONSTRUCTION AND RESTORATION .. ... ... .. o i 3-4
34 WASTE CHARACTERIZATION AND DISPOSAL .. ... ... 34
341 EBast SUMP ... o 3-4
342 WestSUMD ..o 34
343 Slag/AshPiles .. ... ... ... 3-5
344 AboveGroundStorageTanks ... ... ... it 3-5
4.0 SAMPLING, ANALYSIS AND QUALITY CONTROL . .. ..... ... 4-1
4.1 SAMPLING PROCEDURES ... . e 4-1
42 SAMPLE COLLECTION . ... e e 4-1
421 Characterization Sampling .. ... ... e 4-1
422 Confimation .. ... .. . ... 4-1
4.3 SAMPLE ANALYSE S . . . e 4-1
4.4 DATA QUALITY CONTROL . . ... e e e 4-1
441 FieldQuality Control ........ ... ... ... .. i 4-1
442 \laboratory Quality Controf . ....... ... ... ... .ol 4-2
5.0 SUMMARY AND CONCLUSIONS . .. .. e 5-1
6.0 REFERENCES . .. ot e 6-1
LIST OF TABLES
TAB PAGE
341 SAMPLE COLLECTION SUMMARY .. .. i e e 3-7
3-2 CHARACTERIZATION SAMPLE RESULTS . . .. ... 3-9
NSWC CRANE
SMWU 16/16

Interim Measures Report ii 02/24/97



LIST OF TABLES (continued)

3-3 WASTE DISPOSAL SUMMARY . ... . e 3-14
3-4 CONFIRMATION SAMPLE RESULTS . ... ... . s 3-16
3-5 BACKGROUND/BACKFILL SAMPLERESULTS . ... ... . o 3-28

4-1 ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM CLEANUP LEVELS . .. 4-4

LIST OF FIGURES

FIGURE PAGE
2-1 VICINITY MAP OF NSWC CRANE . ... ... ... 2-3
2-2 LOCATION OF SOLID WASTE MANAGEMENT UNIT16/16 .. ..................... ... 2-4
2-3 SWMU-16/16, CAST HIGH EXPLOSIVE/INCINERATION BUILDING 146 AREA . ....... ... 2-5
2-4 NSWC CRANE SURFACE DRAINAGE BASINMAP ... ... ... ... ... . ... ... .. 26
2-5 SWMU-16/16 DRAINAGE PATHWAYS . ... .. . 2-7
3;1 SAMPLE LOCATIONS . . 3-6
LIST OF APPENDICES

APPENDIX PAGE
A APPROVALS, PERMITS AND REGULATOR INFORMATION .. ...................... A-1
B NAVY/REGULATORY CORRESPONDENCE . ......... ... ... . . B-1
C PHOTOGRAPHS . . . e C-1
VOLUME 2

D ANALYTICAL RESULTS . ... . D-1
E MANIFESTS, DISPOSAL INFORMATION .. .. ... ... E-1
F QAJQC DAT A . F-1
NSWC CRANE

SMWU 16/16

Interim Measures Report it 02/24/97



AENI

CAAA
CEC
CFR
cocC

DRMO
HSWA

IDEM
IM
IMR

MK
MS
MS/MD

NAVFACCENGCOM
NSWC

QAPP
QCP

RCRA
RFI

SAP
SWMU

USEPA

mg/kg
mg/l
ugrkg
ug/l

NSWC CRANE
SMWU 16/16
Interim Measures Report

ACRONYMS AND ABBREVIATIONS

American Environmental Network, Inc
Crane Army Ammunition Activity
CompuChem Environmental Corporation
Code of Federal Regulations

Chain of Custody

Defense Reutilization and Marketing Office

Hazardous and Solid Waste Amendments

Indiana Department of Environmental Management

Interim Measure
Interim Measures Report

Morrisen Knudsen Corporation
Matrix Spike
Matrix Spike/Matrix Duplicate

Naval Fagilities Engineering Command
Naval Surface Warfare Center

Quality Assurance Project Plan
Quality Control Plan

Resource Conservation and Recovery Act
RCRA Facilities Investigation

Sampling and Analysis Plan
Solid Waste Management Unit

United States Environmental Protection Agency

milligram per kilogram
milligram per liter
microgram per kilogram
microgram per liter

02/24/97



1.0
INTRODUCTION

Morrison Knudsen Corporation (MK) was contracted by the Southern Division (SOUTHDIV), Naval
Facilities Engineering Command (NAVFACENGCOM), under Contract #N62467-93-D-1106, Delivery
Order #0009, Statement of Work #007, to remediate Solid Waste Management Units (SWMUs) at Naval
Surface Warfare Center (NSWC) Crane, Crane, Indiana. This Interim Measures Report (IMR)
summarizes the construction and environmental tasks associated with sampling, excavation and disposal
of materials from SWMU-16/16, Cast High Explosive/lncinerator Building.

Promulgation of the United States Environmental Protection Agency's (USEPA’s) regulatory program
under the Resource Conservation and Recovery Act (RCRA) provided the impetus to identify and control
environmental contamination from past practices at NSWC Crane. On December 23, 1989, the EPA
issued the federal portion of the final RCRA Part B permit for NSWC Crane to the US Navy and issued the
permit renewal for a period of five years on July 31, 1995. This permit contains both the Federal permit
conditions and the State permit conditions which were issued separately by the State of Indiana RCRA
program. [t establishes the Hazardous and Solid Waste Amendment (HSWA} Corrective Action
Requirements and Compliance Schedules for NSWC Crane, obligating the US Navy to perform RCRA
Facility Investigations (RFls) at 30 SWMUs, to conduct Corrective Measures Studies and to implement
corrective measures if needed. Voluntary interim measures were performed at SWMU-16/16.

MK provided project management, construction management, scientific, environmental, health and safety
oversight, and quality control oversight services for this project. MK's primary subcontractor, US Tech,
provided excavation, removal and disposal, and backfilling/restoration services. American Environmental
Network, Inc., (AENI) and CompuChem Environmental Corporation (CEC) provided analytical services
under contract to MK.

MK prepared the following project documents which describe the procedures te be used in execution of
the voluntary interim measure (IM) at SWMU-16/16:

. Work Plan and Task-Specific Health and Safety Plans for SWMUs 16/16 and 24/00, Revision B,
as amended, dated August 18, 1995, (MK, 1995a).
. General Project Plans for interim Measures Cleanup, Revision C, August 18, 1995, consisting of
the following plans:
. Quality Control Plan, Rev. C, August 18, 1995, (MK, 1995b)
. Quality Assurance Project Flan, Rev. C, December 29, 1895, (MK, 1995c)
. Waste Management Plan, Rev. C, August 18, 1995, (MK, 1995d)
. Sampling and Analysis Plan, Rev. C, August 18, 1995, (MK, 1995e)
. Environmental Protection Plan, Rev. C, August 18, 1995, (MK, 19951

The target cleanup levels for this IM were taken from "RCRA Corrective Action Guidance Human Data
Quality Levels for RFI Frojects,” June 18, 1994, (USEPA, 1994), as site-specific risk based cleanup levels
have net been developed for NSWC Crane. The target cleanup levels are discussed in Section 3.1.

MK received approval of the Work Plan for SWMUs 16/16 and 24/00 on September 18, 1995. A copy of
the Work Plan approval is provided in Appendix A. After the Work Pian was approved by the Navy and
Regulators, the Navy issued a Technical Directive to add the removal of three above ground storage tanks
(ASTs) and petroleum product contaminated soils to the interim measure. A copy of the technical
dggctive forrespondence is provided in Appendix B. A Work Plan Addendum was not prepared for the
additional work.
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2.0
SITE BACKGROUND

2.1 SITE DESCRIPTION

NSWC Crane consists of 62,463 acres located approximately 75 miles south of indianapolis, Indiana, as
shown in Figure 2-1. The site provides support for equipment, shipboard weapons systems, and
ordnance. NSWC Crane also supports the Crane Army Ammunition Activity (CAAA), which is responsible
for production and renovation of conventional ammunition, as well as storage, shipment, demilitarization
and disposal of conventional ammunition.

The Cast High Explosive/Incinerator Building area is located in the north central part of NSWC as showi
on Figure 2-2. Building 146, situated along Highway H-307, was the site for cast loading of explosives into
projectiles, pressure washing of five-inch projectiles filled with explosives, and the demilitarization of small-
arms ammunition by incineration.

2.1.1 High Pressure Washout Activities And Building Sumps

Prior to 1978, the generated waste water from the washout activities was discharged to a storm drain with
release to a ditch and ultimate transport to Boggs Creek. Potential soil contaminants from loading and
washout activities were TNT, RDX, HMX, Composition A, Compositicn B, and ammeonium picrate (NUS,
1992). Two sumps, measuring 13 feet long by seven feet wide by seven feet deep each are located at the
northeast and northwest corners of the building as shown in Figure 2-3. The tops are covered with
wooden slats as shown in photographs 1 and 2 in Appendix C. These sumps are believed to have been
used as settling basins fed by the discharge lines from the building floor drains receiving waste water from
the washout activities.

2.1.2 Incineration Of Small-arms Ammunition

Beginning in approximately 1967, demilitarization of small-arms ammunition was accomplished by three
incinerators located adjacent to Building 146. In 1988, the incinerators were disassembled and removed
in preparation for new future incinerators. Incinerator ash/slag was previously stored in piles near Building
146: however, there is no known specific ash pile location. Ash was likely dispersed and blown to other
areas, most notably to the southeast, south, southwest, and west of the incinerator bays (NUS, 1992).
Based on visual observations of stained soil, migration of ash appears to also have occurred by way of the
runoff drainage ways. Photographs 3 through 13 show the drainage ways, stained and barren soil
surfaces, and ash/slag piles.

21.3 Aboveground Storage Tanks

Three aboveground storage tanks were present south of the incinerator bays. These tanks stored No. 2
fuel-oil used to fire the incinerators. The ASTs were two 1000-gallon and one 250-gallon diesel tanks and
were supported on concrete saddles or metal supports. The ground surface in the vicinity of the tanks
was covered with gravel. Waste oif was likely burned as fuel in the incinerators at Building 146
{(NUS,1892). The surrounding surface soil and gravel was visibly stained as shown in photograph 14.

2.2 ENVIRONMENTAL SETTING

The topography of NSWC Crane consists of flat to gently rolling terrain dissected by numerous well-
defined drainage channels. Surface elevation ranges from approximately 470 feet at the drain exiting the
southern boundary of Crane to 860 feet on a ridge in the west-central portion of the facility. Ridge crests
generally lie at elevations of 750 to 800 feet (NEESA, 1983). Building 146 occupies an upland area at
NSWC Crane. The topography of the upland area is essentially level at an approximate elevation of 763
feet. The relatively ievel area in the vicinity of Building 146 is in sharp contrast to the steep siopes east,
south and west of the building. Elevation changes on the adjacent slopes average 150 feet vertical
difference per 1,000 feet in the horizontal direction. Bottom elevations in the ravines adjacent to the
Building 146 area are approximately 600 feet (NUS, 1982},

The surface drainage at NSWC Crane has formed a dense, dendritic pattern throughout the installation.
Four drainage basins have been identified at Crane. SWMU-16/16 is located in Basin IV which occupies
the central portion of the facility as shown in Figure 2-4 (NEESA, 1983). Surface runoff from the Building
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146 area descends the adjacent slopes to enter intermittent drainage paths in the bottom of ravines west
and east of Building 146. These intermittent ravine drainage paths converge to a point south of Building
146 to form one of the more upstream fingers of Turkey Creek. Turkey Creek flows south-southwest to
merge with Boggs Creek. Boggs Creek continues to-fiow south, eventually exiting the southern boundary
of NSWC Crane. After exiting, Boggs Creek continues ' flow south and flows into the east fork of the
White River (NUS, 1992).

Surface drainage in the immediate area around Buiiding 146 drains to the ravines to the west, south and
east. One drainage ditch near the southwest corner of Building 146 collects drainage from the gravel-
covered storage area along the west side of the building. This ditch collects and diverts surface drainage
over the western slope (NUS, 1992). A second drainage ditch, which discharges near the southeast
corner of the perimeter fence, runs east-west south of the gravel area as shown on Figure 2-5.

NSWC Crane is undertain by unconsolidated deposits of Quaternary (Pleistocene) age and residuai soil
derived from Pennsylvanian and Mississippian bedrock. The unconsolidated deposits are limited to the
small floodplains and are composed of alluvial, colluvial, and paludal {(marshland) silt, sand, and gravel,
lacustrine clay, silt, and sand; and outwash plain gravel, sand, and silt. The remainder of NSWC Crane
surficial deposits consist of residual clays and silt from the Pennsylvanian Raccoon Creek Group and
Mississippian Stephensport and West Baden Groups, with small areas of Quaternary clay, silt, and sand
{Lacustrine deposits). The bedrock units beneath the facility, primarily Raccoon Creek and Stephensport
Ggggps, reportedly dip gently from the Cincinnati Arch to the llinois Basin in the southwest (NEESA,
1983).

According to boring logs collected from the facility, the major soil type is a two to three-inch-thick surface
layer of brown to tan organic clay loam underfain by clay intermixed with silts and sand. Occasionally a
clay hardpan occurs between twenty-five and thirty-two- inches below the surface (NEESA, 1983).
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3.0
WORK EXECUTION

31 SITE CHARACTERIZATION

Pricr to work being performed at SWMU-16/16, a walk-down of the entire area and recording of visual
observations was performed. Characterization samples were coliected from the sumps, ASTs and various
slag and ash piles in order to determine contaminant concentrations and evaluate disposal options.
Characterization samples were collected and analyzed based on analytical parameters specified in the
Sampling and Analysis Plan (SAP). Table 1 of the SAP is provided in Appendix C and lists the analytical
parameters for the various SWMUs with a short description of rationale. Table 5 of the SAP is also
provided in Appendix D and lists the interim measures cleanup levels for soil analysis. Table 3-1, Sample
Summary, identifies all samples collected during this IM, the analytical methods performed on the
samples, and the purpose of the sampling. Table 3-2, Characterization Samples, presents all of the
analytes that were detected during analysis. Analytical data is presented in Appendix D and is organized
by sample number.

311 East Sump Characterization

One sample (16/16-001) was collected from the east sump in June 1995 and analyzed for Appendix I1X
metals by AENI. In July 1995, additional samples of the sump contents were collected and analyzed for
TNT, RDX (16/16-005), and polychlorinated biphenols (PCBs) (16/16-009) by field test kits. The field
screening results and taboratory analytical data are summarized in Table 3-2, and the field data sheets
provided in Appendix D. Arsenic, antimony, barium, cadmium, cobalt, copper, lead, and zinc were all
found to be above cleanup levels in sample 16/16-001, with the highest concentrations being lead at
47,000 mg/kg and zinc at 142,000 mg/kg. TNT was indicated at 0.5 - 1.5 mg/kg, while PCB and RDX
were below the reporting limits of .5 mg/kg.

3.1.2 West Sump Characterization

One sample (16/16-002) was collected from the west sump in June 1995 and analyzed for Appendix IX
metals by AENI. In July 1995, additional samples of the sump contents were collected and analyzed for
TNT, RDX (16/16-006), and PCBs (16/16-010) by field test kits. The field screening results and faboratory
analytical data are summarized in Table 3-2, and the field data sheets provided in Appendix D. Arsenic,
antimony, barium, cadmium, cobalt, copper, lead, and zinc were all found to be above cleanup levels in
sample 16/16-002, with the highest concentrations being lead at 44,800 mg/kg and zinc at 158,000 mg/kg.
PCB, TNT and RDX were below the reporting limits of .5 mg/kg. Additional characterization samples were
again collected based on the vapor indications which were observed during the initial activities of sludge
removal. On October 16 and 17, 1995, a sample of the sludge, 16/16-042, was analyzed for TCLP metals
of concern, TCLP volatile organic compounds (VOCs), and total explosives. A liquid sampie, 16/00-043,
was analyzed for VOCs, semi-volatile organic compounds (SVOCs), pesticides/herbicides, and explosives
parameters. The liquid was subsequently resampied, 16/16-045, for metals concentrations on October
19, 1995. Trichloroethylene was identified in samples 16/00-042 and -043 as high as 2,60C g/l with
concentrations of metals below the cleanup levels. Sample 16/00-045 results also indicated
concentrations of metals below the cleanup tevels.

3.1.3 Slag/Ash Pile Characterization

Scattered remnants of small ash and slag piles wer= visible around the southeast, south, and southwest
areas of Building 146. Small piles of ash and slag residue was observed adjacent to the southeast
drainage ditch discharge both inside and outside of the fence perimeter. Areas south and southeast of
Building 146 and the incinerator fuel storage tanks were observed to have been disturbed, with noticeably
less vegetation than surrounding areas (NUS, 1992). Previous studies indicate that these areas had been
used as incinerator ash stockpile sites and apparently were removed from the site along with potentially
contaminated soil in the late 1970s. Nevertheless, cartridge fragments and small quantities of ash were
observed throughout the area (NUS, 1892). The visibly stained surfaces, barren soil surfaces, and runoff
drainage paths are shown in photographs 3 through 9 in Appendix C. Lead, barium, cadmium, chromium,
and mercury were compounds of concern in the scattered residual ash and slag piles. Many of the piles
also contained ammunition shell casings and lead bullets, as shown in photographs 10 through 13 in
Appendix C.
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In June 1985, composite samples were collected from slag/ash piles on the south and west sides of
Bulilding 146. Both samples, 16/16-003 from the west side and 16/16-004 from the south side, were
analyzed for Appendix (X metals. The samples were submitted to AENI for analysis. Arsenic, cobalt,
copper, lead, and zinc were ali detected above cleanup levels. The west side sample (16/16-003) had a
total lead level of 79.8 mg/kg, while the south side sample (16/16-004) had a total lead analysis of 2,800
markg. In July 1995, two additional sets of composites were collected and sampled for TNT, RDX (16/16-
007 and 008), and PCBs (16/16-011 and 012) by field test kit. The PCB concentrations were below
reporting limits on both samples 16/00-11 and -12. Sample 16/16-008 results indicated that RDX was
detected at 0.5-1.5 mg/kg, with TNT cancentrations below the reporting limits. Sample 16/16-007 results
indicated that all explosives were below the detection limits. The field screening results and laboratory
analytical data are summarized on Table 3-2, and the field data sheets provided in Appendix D.

Due to the wide spread of potential contamination from wind and runoff dispersion, eight additional
characterization samples 16/16-013 to -020 were collected and analyzed for characterization parameters,
including volatiles, explosives and metals. Various metals were detected above cleanup levels in all eight
samples. Lead concentrations ranged from a low of 73.5 mg/kg to a high of 28,000 mg/kg. Explosives
were all below detection limits in these samples, except sample 16/16-017 which had a 2,4-DNT level of
6100 ug/kg. The cleanup level for 2,4-DNT is 78,000 ug/kg, and thus the 2,4-DNT was not considered a
contaminant of concern for sample 16/16-017. Volatiles were detected, but below method reporting limits
for several of the samples. Volatiles were not considered contaminates of concern for these sample
locatians.

3.1.4 Above Ground Storace Tank Contents Characterization

The location of the fuel oil tanks are shown in Figure 2-5. On Qctober 18, 1995, the sludge that remained
in the bottom of the three fuel oil (FO) tanks was sampled and submitted to AENI for analysis of PCBs and
pesticide/herbicide parameters. Sampie 16/16-044 results indicated that Beta-BHC was detected, but with
a quaiity flag. On February 8, 1896, the FQ tanks sludge was resampled for disposal type parameters and
submitted to CompuChem Environmental Corp (CEC) for analysis. The resample was labeled 16/00-044A
and indicated that arsenic above the cleanup criteria level was present. Sample 16/00-044A results
showed an arsenic level of 38.6 mg/l.

On October 13, 1995, the soils beneath the ASTs were also sampled (16/16-039) to determine whether
they had been impacted over the years. Diesel fuel odor was observed in the soils during the sampling
event. Sample 16/16-039 results indicate that polyaromatic hydrocarbons {PAHS) and pesticied/herbicdes
were detected, but at levels near the iower defection limit on the instruments; however, the PAH levels
exceeded the cleanup critieria. The Jaboratory analytical data are summarized cn Table 3-2, and the data
sheets are provided in Appendix D.

3.2 EXCAVATION AND REMOVAL

The work activities that were performed at SWMU-16/16 were performed in accordance with the approved
Work Plan. Table 3-3 provides a summary of the waste manifests, while Table 3-4, Confirmation
Samples, presents all of the analytes that were detected during analysis. Analytical data is presented in
Appendix D and is organized by sample number.

321 EastSump

Small quantities of free liquid were coilected with approximately five cubic yards of an absorbent wood
fiber material {sawdust) and placed into a rofi-off box. Approximately 20 cubic yards (22.8 tons) of sludge
were removed from the east sump and placed into a rohi-off box in preparation for disposal. Photographs
16 and 17 in Appendix C show the roll-off box being lined with plastic and the area between the box and
sump being covered with plastic prior to sludge removat, thus preventing potential migration of
contaminants. The loading of the roll-off box for disposal is shown in photographs 18, 19, and 20. The
walls were pressure washed and visually inspected to determine cleanliness. The potentially
contaminated wash water was collected in DOT approved fifty-five-gailon drums and sampled (16/16-040)
and analyzed for confirmation parameters (volatile organics, pesticides, explosives and metals). All
sample resuits were below cleanup leveis.

3.22 West Sump

Sample 16/16-002 was analyzed for Appendix IX metals as discussed in Section 3.1.2. Table 3-2
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provides the characterization sample resuits. The contaminated liquid was pumped out of the sump,
sampled, and stored in DOT approved fifty-five-gallon drums prior to transport for disposal. Photographs
21, 22, and 23 show the sludge remaining after removal of the contaminated water.

The area was lined with plastic, as described in Section 3.2.1, in preparation for sludge removal activities.
Upon initial sludge removal activities, a distinct odor (vinyl chloride) was apparent. Sludge removal
activities ceased and additional samples were collected. The subsequent sample results (16/00-042,-043,
-045) indicated high concentrations of trichloroethene as discussed in Section 3.1.1. Personnel protective
equipment was upgraded to level B for the remaining sludge removal activities.

A total of 36.7 tons of sludge was removed from the sump, piaced into lined roli-off boxes, and sampled for
waste characterization prior to disposal. After the sludge was removed, the sump walls were high
pressure washed for cleaning. The decontamination water was collected, sampled, and stored in DOT
approved fifty-five-gallon drums prior to transport for disposal. Results of samples collected from the
sump wash water were used to determine cleanliness of the sump walls and floor. Rinse water sample
16/16-070 results indicated 18 mg/kg concentration of trichloroethene. This level exceeds the cleanup
level of 14 mg/kg; however, no additional rinsing was performed due to the influent of contaminated liquid
from the drain pipe.

A small amount of liquid from the drain pipe continued to flow into the sump. One sample (16/16-079) was
collected from the drain pipe influent, and results indicated high levels of trichloroethene. Additional
investigation activities to determine the source of the trichloroethene contamination are being performed
under Delivery Qrder 0027 and are not discussed in this (eport. In addition, a skid-mounted water
treatment system has been installed for treatment of the contaminated drain water until the trichicroethene
source has been located and removed under the same Delivery Order,

3.2.3 Slag/Ash Piles

Beginning in September 1995, the siag/ash piles were excavated and collected in roll-off boxes for
disposal. Various piles throughout the SWMU area were removed, including several that were beyond the
fence boundary, north of the drainage ditch. Scil samples were collected from the excavation slag/ash
pile areas. These samples were analyzed for the confirmation parameters of metals, volatile organic
compounds, explosives, and pesticides. The initial six- to twelve-inch depth sample results (16/16-022
through -38 and 16/16-046 through -066) indicated that additional excavation was required, as lead levels
were still above the cleanup criteria. Sample locations are identified on Figure 3-1. Subsequent
excavation and sampling was performed until soil removal was discontinued per NSWC Crane direction
after conferring with Southern Division. These samples were labeled 16/00-23A through -38A as their
location was identical to the original samples 16/16-023 through -038, but at a depth of twelve to eighteen
inches. Additional excavation and confirmation sampling continued in various areas inside as well as
outside the fence perimeter. Samples 16/16-046 through -062 and -074 through -078 are the additional
confirmation samples collected and are located on Figure 3-1. The subsequent sample analysis resulits
have revealed that the soil at SWMU-16/16 presently contains levels of lead above the interim cleanup
levels and may merit further consideration. However, the source of contamination has been removed, and
therefore, the IM has met the requirements and objectives of the Work Plan for SWMU-16/16. Previous
background and backfill material sample resuits have identified high levels of various metals which are
shown in Table 3-5. Background lead is high, as shown on this table; however, SWMU-16/16 sample
results indicate lead concentrations higher than narmal background levels.

3.24 Above Ground Storage Tanks

Removal of three ASTs and associated piping, steel framing, and concrete foundations was added to the
scope of the IM after the work plan had been approved. Removal activities began on October 18, 1995,
with residual sludge from inside the ASTs being removed and placed into a DOT approved fifty-five gallon
drum for disposal. The ASTs were cleaned, dismantled and transported to the NSWC DRMO for
disposition. Based on the characterization sample results, (16/16-039), the visually-impacted soil and
gravel underneath and around the ASTs was excavated, sampled and containerized for transportation.
Nearly 150 tons of soil was excavated and and containerized for disposal. Confirmation samples 16/16/-
071, -072, and -073 were coliected and analyzed for VOCs and SVYQCs. Results indicate residual PAHs
remain in excess of the cleanup levels. Photographs 14 and 23 in Appendix C show the soil around the
ASTs. The tank removal and excavation processes are shown in photographs 24 and 25 in Appendix C.
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3.3 RECONSTRUCTION AND RESTORATION

Foliowing review of confirmation sampie resuits, the excavated area was backﬁllec_i with matenial from the
NSWC Crane borrow pit 'ocated south of (. on-site landfill. The on-site borrow pit was an approved
source of backfill material based upon samples previously collected. Two samples (NSWC-BP\BF-003
and NSWC-BP\BF-004) were collected from the borrow pit, analyzed for Appendix 1X compounds, and
determined to be free of contaminants of concern. Other samples collected from virgin soil borrow
sources confirmed that leveis of arsenic, beryllium, lithium and cobalt above the established cleanup
levels are naturally present in soils in the surrounding area (Samples NSWC-BIOF-001 through -014).
Table 3-5 summarizes the background samples (BP/BF-05 and BP/BF-06) collected off-site as weil as
samples BIOF-001 through 014.

The backfi, including topsail, was placed and compacted in one-foot increments or less until the site was
restored to near original grade. The area was seeded, mulched and subsequently monitored to ensure
establishment of adequate ground cover to prevent erosion. Adequate ground cover has been re-
established, and the work was accepted by the US Navy on July 12, 1996. A copy of the SWMU
Acceptance and Turnover Statement is included with the regulatory documents in Appendix A. )
Photographs 26 through 30, Appendix C, show the seeded and muiched areas and subsequent vegetation
growth.

34 WASTE CHARACTERIZATION AND DISPOSAL

The resuits of the characterization samples were reviewed and additional samples were collected as
necessary. The sample results were evaluated to determine whether the waste would be hazardous,
special, or solid waste. The waste streams were evaluated and approvals received for disposal into
appropriate facilities. Table 3-3, Waste Disposal Summary, provides details on the various waste streams
with the final disposal site. Signed, compieted return manifests and waste profiles are provided in
Appendix E.

3.4.1 EastSump

The site characterization samples 16/00-001, -005, and -009 discussed in Section 3.1.1 were also used as
the waste characterization samples. The samples were analyzed for “total” metals concentration with
results indicating a lead concentration high enough to be above the [and disposal restriction level of 500
my/kg. A general indication of Toxicity Characteristic Leaching Procedure (TCLP) levels of metals in soils
is approximated by dividing the total metal concentration by 20. Thus in the east sump, the total metals
level for lead was 47,700 mg/kg, or a TCLP approximate equivalent of 2,385 mg/i (well above the
regulatory level of 5 mg/l per 40 CFR 261), and, therefore, classified as a hazardous characteristic waste
{D008) requiring treatment prior to disposal. PCBs were below reporting limits, but TNT was detected at
0.5-1.5 mg/kg, and RDX was below detection.

On Qctober 10, 1995, twenty cubic yards (22.8 tons) of sludge and absorbent waste removed from the
east sump were transported by Chemical Waste Management (CWM) to the CWM landfiill, Adams Center
in Fort Wayne, Indiana. This landfill is a licensed Hazardous Waste Landfil. The soils were stabilized to
immobilize the lead in the waste which permits disposat in the landfill. The waste profile, CWM
supplemental information form, and the hazardous waste manifest are provided in Appendix E.

34.2 West Sump

On November 7, 1995, during remediation activities, characterization samples were collected from the roii-
off boxes used to containerize the siudge (16/16-067 and -068). These resulls were used to determine
waste disposal classifications as well as treatment requirements, if necessary. Samples 16/16-067 and -
068 were both analyzed for TCLP metals, volatiles, and disposal parameters of pH, flashpoint, and
reactivity. The lead levels were at 89 mg/l TCLP and 173 mg/l TCLP, respectively. Trichloroethene was
detected at 23mg/l and 80 mg/l TCLP in the same samples. These levels were above the toxicity
characteristic levels of & mg/L lead and .5 mg/! trichloroethene and required disposal by incineration as a
waste class D040 and D008, per 40 CFR 261. Three roli-off boxes containing 36.7 tons of sludge were
transported on May 2, 1996, by Area Disposal to the Trade Waste incinerator (TWI) in Sauget, filinois.

The free liquid in the sump and decontamination fluids were collected in fifty-five gallon drums during the
remediation activities. Thirty-five drums containing a total of 1925 gallons of trichloroethene-contaminated
liquid (waste code D040) was transported by Tri-State Motor Transit Company on April 15, 1996, to Excel
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TSD, Inc., in Memphis Tennessee, for disposal.
3.47 Slag/Ash Piles

The site characterization samples 16/00-003, -004, and -013 through -020 discussed in Section 3.1.2
where also used for waste characterization samples. Various metals were detected above cleanup levels
in all ten samples. Lead concentrations ranged from a low of 73.5 mg/kg to a high of 28,000 mg/kg, which
identified lead at a level above hazardous waste levels, as defined in 40 CRF 261. Using the general rule
of TCLP levels at 1/20 of the total lead concentration, the soil was classified as a lead containing waste,
code D008, and required stabilization prior to landfilling.

From October 12 through October 27, 1995, and on April 4, 1996, a total of 476.6 tons of lead-
contaminated soil (twenty roll-off containers) with the hazardous waste classification of D008 was
transported by Beelman Truck Company and Chemical Waste Management, Inc., to the CWM landfilt,
Adams Center in Fort Wayne, Indiana for stabilization and disposal.

3.44 Above Ground Storage Tanks

The ASTs had two waste streams assocciated with their removal. The first was the sludge inside the AST,
and the second was the contaminated soils beneath them. On October 18, 1995, the ASTs themselves
were dismantled and prepared for transport to the NSWC Crane Defense Reutilization and Marketing
Office (DRMO) for disposition.

Based on sample results, the sludge inside of the ASTs contained arsenic above the hazardous waste
level per 40 CFR 261, and, therefore, was classified waste code D004. The arsenic level was identified at
38.6 mg/kg (total) in sample 16/16-044A, as discussed in Section 3.1.4. On April 15, 1996, one fifty-five
gallon drum of sludge was removed from the ASTs and transported by Tri-State Motor Transit Company to
Excel TSD, Inc., in Memphis, Tennessee, for treatment and disposal through the fuels blending program,
which is a form of recycling/reuse.

The soils and gravel beneath the ASTs were contaminated with petroleum products based on sample
16/16-039 results and were classified as a special waste. On February 7, 1996, 149.74 tons of diesel
contaminated soil were transported by Tri Ax, tnc./Envirosolve to Southside Landfill in Indianapolis,
indiana, for disposal.

NSWC CRANE
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TABLE 3-1
SAMPLE COLLECTION SUMMARY
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Sample No.[Media {Type Sample Date [Analysis Location

16/16-001 [SOIL WASTE CHAR, 06/29/95 |6010(APPENDIX IX)METALS E Sump

16/16-002 SOIL WASTE CHAR. 06/29/95 |6010(APPENDIX IX)METALS W Sump

16/16-003 [SOIL  |WASTE CHAR. 06/29/95 |60 10(APPENDIX IX)METALS W side surface composite

16/16-004 |SOIL  |[WASTE CHAR. 06/29/95 |APPENDIXIX S Side surface compaosite

16/16-005 [SOIL  {TNT/RDX 07/12/95 {FIELD SCREENING E Sump

16/16-006 {SOIL TNT/RDX 07/13/95 {FIELD SCREENING W Sump

16/18-007 |SOIL TNT/RDX 07/13/95 [FIELD SCREENING W side surface compaosite

16/16-008 |SOIL TNT/RDX 07/13/95 IFIELD SCREENING S Side surface composite

16/16-009 [SOIL  |PCB 07/13/95 |FIELD SCREENING E Sump

16/16-010 [SOIL PCB 07/13/95 |FIELD SCREENING W Sumgp

16/16-011 |SCIL PCB 07/13/95 |FIELD SCREENING W side surface composite

16/16-012 |SCIL |PCB 07/13/85 [FIELD SCREENING S Side surface composite

16/16-013 |SOIL WASTE CHAR. 08/30/95 |8240,8010,8330,6010A,7471 E Side Culvert surface soil

16/16-014 |SOIL  |WASTE CHAR. 08/30/95 [8240,8010,8330,6010A.7471 South side east

16/16-015 1SOIL  |WASTE CHAR. 08/30/95 [8240,8010,8330,6010A,7471 South side south

16/16-016 [SCIL  {WASTE CHAR. 08/30/95 18240,8010.8330,6010A,7471 South side west

16/16-017 [SOIL WASTE CHAR. (08/30/95 }8240,8010,8330,6010A,7471 West side ditch

16/16-018 [SOIL  |WASTECHAR. D 08/30/95 [8240,8010,8330,6010A 7471 West side ditch

16/16-019 |SOIL  |WASTE CHAR, 08/30/95 |8240,8010,8330,6010A,7471 North side west

16/16-020 |[SOIL WASTE CHAR. 08/30/85 |8240,8010,8330,60104,7471 North side center

16/16-021 |SOIL  IWASTECHAR. M 08/30/85 18240,8010,8330,6010A 7471 North side center

16/16-RB8_[LIQUID [EQUIP. RINSATE 10/11/95 18240.8330,200SERIES taken w samples 22-38

16/16-022 |SCIL CONFIRMATORY 10/13/95 |APPENDIX |1X,8330,8260* 6" to 1" below surface

16/16-023 1SQIL  JCONFIRMATORY 10/13/85 |APPENDIX 1X,8330,8260* 8" to 1' below surface

16/16-024 1SOIL _ [CONFIRMATORY 10/13/95 |APPENDIX 1X,8330,8260* 6" to 1' below surface

16/16-025 [SOIL CONFIRMATORY 10/13/95 APPENDIX 1X,8330,8260" 6" to 1' below surface

16/16-026 |SCOIL  |[CONFIRMATORY D 10/13/95 JAPPENDIX [X,8330,8260* 6" to 1’ below surface

16/16-027 |SOIL  |CONFIRMATORY 10/13/95 [APPENDIX [X,8330,8260* 6" to 1' below surface

16/16-028 [SOIL CONFIRMATORY 10/13/95 |APPENDIX 1X,8330,8260* §" to 1' betow surface

16/16-029 1SOIL_ [CONFIRMATCRY 10/13/95 |APPENDIX 1X,8330,8260* 6" to 1’ below surface

16/16-030 [SOIL CONFIRMATORY 10/13/95 |APPENDIX 1X,8330,8260" 6" to 1' below surface

16/16-031 [SOIL CONFIRMATORY 10/13/95 |APPENDIX 1X,8330,8260* 6" to 1" below surface

16/16-032 |SOIL _ |CONFIRMATORY 10/13/95 [APPENDIX 1X,8330,8260* 6" to 1' below surface

16/16-033 |SOIL CONFIRMATORY 10/13/95 {APPENDIX 1X,8330,8260* 6" to 1' below surface

16/16-034 [SOIL CONFIRMATORY 10/13/95 {APPENDIX 1X 8330,8260* 6" to 1' below surface

16/16-035 jSOIL  |[CONFIRMATORY 10/13/95 {APPENDIX 1X 8330,8260* 6" to 1’ below surface

16/16-036 |SOIL CONFIRMATORY 10/13/95 |APPENDIX 1X,8330,8260* 6" to 1' below surface

16/16-037 |SOIL CONFIRMATORY 10/13/95 {APPENDIX |X,8330,8260* 6" to 1' below surface

16/16-038 [SOIL  |CONFIRMATORY D 10/13/95 |APPENDIX 1X,8330,8260* 6" to 1' below surface

16/16-039 [SOIL WASTE CHAR, 10/13/95 |8020,8270,8080 FO TK surface soil

16/16-040 |LIQUID |CONFIRMATORY 10/13/85 {8260*,8080,6010,7470,8330,353.3 E Sump rinse water

16/16-TBS [LIQUID [TRIP BLANK 10/13/95 18240 taken w samples 39 & 40

16/16-041 |SOIL  |PCB 10/13/95 IFIELD SCREENING

16/16-042 |SLUDG |WASTE CHAR. 10/16/95 |[RCRA REQUIRMENTS South Sump

16/16-043 [LIQUID |WASTE CHAR. 10/17/95 [RCRA REQUIRMENTS Sump South 16/16

16/16-044 [SLUDG [WASTE CHAR. 10/18/85 18080 F O TK Sludge

16/16-045 |LIQUID [WASTE CHAR. 10/18/95 |6010A, 7470 South Sumgp/ replaces 43

16/16-RB10|LIQUID [EQUIP. RINSATE 10/19/95 [6010A,7470,8260* 3533 8330 taken w samples 46-62

16/16-046 {SOIL CONFIRMATORY 10/19/95 16010,8330,7471,8260* 8080 E Side, 6" to 1' below surface

16/16-047 1SOIL CONFIRMATORY 10/19/95 [6010,8330,7471,8260* 8080 E Side, 6" to 1' below surface

16/16-048 :SOIL _ |CONFIRMATQRY 10/19/9% 16010,8330,7471,8260% 8080 E Side, 8" to 1' below surface

16/16-049 [SOIL CONFIRMATORY 10/19/95 16010,8330,7471,8260*, 8080 E Side, 6" to 1' below surface

16/16-050 |SOIL  |CONFIRMATQORY 10/19/95 16010,8330,7471,8260* 8080 E Side, 6" to 1' below surface

16/16-051  |SOIL  |CONFIRMATORY 10/19/95 [6010,8330,7471,8260* 8080 E Side, 6" to 1’ below surface

16/16-052 [SOIL CONFIRMATORY O 10/19/95 {6010,8330,7471,8260" 8080 E Side, 6" to 1' below surface
. 116/16-053 |SCIL  |CONFIRMATORY 10/19/95 [6010,8330,7471,8260* 8080 E Side, 8" to 1' below surface

NSWC CRANE
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TABLE 3-1
SAMPLE COLLECTION SUMMARY

Sample No.|Media Type Sample Date |Analysis L.ocation _
16/16-054 |SOIL CONFIRMATORY 10/19/95 |6010,8330,7471,8260*,8080 E Side, 6"to 1' helow =~ ¢
16/16-055 |[SOIL CONFIRMATORY 10/19/95 6010.8330,7471,8260",8080 E Side, 6" to 1" below _é
16/16-056 |SOIL CONFIRMATCORY 70/19/95 16010,8330,7471,8260", 8080 E Side, 8" to 1’ below surface
16/16-057 |SOIL CONFIRMATCRY 10719/95 |6010, 9330,7471,8260* 8080 E Side, 6" to 1' below surface
16/16-058 |SOIL CONFIRMATORY 10/19/35 |6010 8330,7471,8260*,8080 £ Side, 6" to 1" below surface
16/16-059 |[SOIL CONF'RMATCORY 10/10/95 |6010,8330,7471,8260*,808C £ Side, 6" to 1' below surface
16/16-060 [SOIL CONFIRMATORY 10/19/95 16010,8330,7471,8260*,8080 € Side, 6" to 1’ below surface
16/16-061 |SOIL CONFIRMATORY 10/19/85 |8010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-062 [SOIL CONFIRMATORY 10/19/95 |6010.8330.7471,8260* 8080 £ Side, 6" to 1' below surface
16/16-063 (SOOIl CONFIRMATCRY 10/19/95 16010.8330,7471,8020,8270,8260", 8080 under FQ tanks
16/16-064 |SOIL CONFIRMATORY 10/19/85 6010,8330.7471,802&8270,8260‘,8080 under FO tanks
16/16-065 (SOIL CONF{RMATORY 10/19/95 |8010.8330,7471,8260*,8080 E Side, 6" to 1’ below surface
16/16-066 1SOIL CONFIRMATORY 10/19/95 |8070,8330,7471,8260",8080 E Side, 6" ta 1" below surfact
16/16-RB11ILIQUID [EQUIP. RINSATE 10/25/96 |8260*.8330,6010.7470.353.3 taken w samples 23A-38A
16/16-23A |SOIL CONFIRMATCRY 10/25/95 [8260* 8080,7471.8330 Resample, 1' to 18" down
16/16-24A |SOIL CONFIRMATORY 10/25/95 |8260*,8080,7471,8330 Resample, 1"to 18" down
16/16-25A 1SOIL CONFIRMATORY 10725795 |826G", 8080,7471,8330 Resample, 1'to 18" down
16/16-26A [SOIL CONFIRMATCRY 10/25/95 |8260*,8080,7471,8330 Resample, 1' to 168" down
16/16-27A |SOIL CONFIRMATORY 10/25/95 |8260*,8080,7471,8330 Resample, 1'to 18" down
16/16-28A [SQIL CONFIRMATORY 10/25/95 |8260* 8080,7471,8330 Resample, 1'to 18" down
16/16-29A 1SOIL CONFIRMATORY 10/25/95 |8260*,8080,7471,8330 Resample, 1'to 18" down
16/16-30A [SOIL CONFIRMATORY 10/25/95 |8260* 8080,7471,8330 Resample, 1’ to 18" down
16/16-32A [SOIL CONFiRMATORY 10/25/95 |8260*,8080,7471.8330 Resample, 1' to 18" down
16/16-33A |SCIL CONFIRMATORY 10/25/95 |8260* 8080,7471,8330 Resample, 1' to 18" down
16/16-34A |SOIL CONFIRMATORY 10/25/95 |8260*,8080,7471,8330 Resample, 1'to 18" down
16/16-35A |SOIL CONFIRMATORY 10/25/95 |8260* 8080,7471.8330 Resample, 1' to 18" down
16/16-36A |SOIL CONFIRMATORY 10/25/95 |8260*,8080,7471,8330 Resample, 1'to 18" down
16/16-37A |SOIL CONFIRMATORY 10/25/95 |8260* 8080,7471,8330 Resample, 1'to 18" down
16/16-38A |SOIL CONFIRMATGRY 10/25/95 |8260*,8080,7471,8330 Resample, 1'to 18"
16/16-067 |SOIL WASTE CHAR. 11/07/95 [RCRATCLP Roll-off Il from west . v
16/16-068 |SOIL WASTE CHAR. 11/07/95 [RCRA/TCLP Roll-off Il from west sump
16/16-069 1LIQUID [WASTE CHAR. 12/18/95 18240 West sump
18/16-070 |LIQUID [CONFIRMATORY 02/06/96 JAPPENDIX IX WS Rinse H20
16/16-071 |SOIL CONFIRMATCORY 02/07/96 |8310/8020 Under FO TKs.
16/16-072 |SOIL CONFIRMATORY 02/07/96 18310/8020 Under FO Tks
16/16-073 |SCIL CONFIRMATORY 02/07/96 |8310/8020 Under FO Tks
16/16-RB13|LIQUID [EQUIP. RINSATE 02/07/96 |APPENDIX 1X taken w samples 70-78
16/16-074 [SOIL CONFIRMATORY 02/07/96 jAPPENDIX iX Outside fence east
16/16-075 |SOIL CONFIRMATORY 02/07/96 |APPENDIX IX Outside fence SSW
16/16-076 |SOIL CONFIRMATORY 02/07/96 |APPENDIX IX QOutside fence SSW
16/16-077 |SOIL CONFIRMATORY 02/07/96 [APPENDIX IX Outside fence W
16/16-078 |SOIL CONFIRMATORY 02/07/96 |APPENDIX 1X Outside fence NW
16/16-1B08 [LIQUID [TRIP BLANK 02/08/96 {8240 taken w samples 70-78
16/16-1B810[LIQUID |TRIP BLANK 02/08/96 (8240 taken w samples 70-78
16/16-1811[LIQUID [TRIP BLANK 02/08/96 18240 taken w samples 70-78
16/16-079 |LIQUID [WASTE CHAR. 02/G8/96 {824C Drummed Sumpwater
16/16-080 |LIQUID |WASTE CHAR. 02/08/96 18240 Drummed Sumpwater
16/16-081 [LIQUID |[WASTE CHAR. 02/08/96 |8240 Drummed Sumpwater
16716-082 (LIQUID [WASTE CHAR. 02/08/96 |8240 Drummed Sumpwater
16/16-083 [LIQUID |WASTE CHAR. 02/08/96 |8240 Drummed Rinsewater
16/16-084 |LIQUID [WASTE CHAR. 02/08/96 |8240 Drummed Rinsewater
16/16-TB12|LIQUID JWASTE CHAR. 02/08/96 18240 Taken w/ Drummed mate
16/16-44A |SOIL WASTE CHAR. 02/08/96 |RCRA/TCLP FO Tank Siudge

* Method 8240 originally requested on chain of custody. Lab performed vaolatiles by method 8250 with verbal approval.
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TABLE 3-2
SWMU 16/16 Characterization Samples
Analytical Results Summary

SAMPLE # 168/16-001 [o] 16M16-002 (166003l 16/115-004 [Q] 16M6-005 [Q| 16/16-006 |@| 1616-007 |Q] 16/15-G0A
SAMPLE DATE: BI29/95 5/29/95 5/29/95 6/29/95 7HA95 713195 7113/85 7i13/95
TYPE: SCIL SOIL SOIL SCIL Field screen Field screen Field screen Field screen
LOCATION"
E Sump W Symp W Side S Side £ Sump W Sump West Side South Side
COMPOUND CLEANUP (16/16-001) (16/16-002) (16/16-003) (15/16-004)
LEVEL ug/kg ugikg ugrkg ug/kg ug/kg
31,000 408,000 548 000 i 20,700 - - — —
970 18,900 36.300 1,700 24,200 - - - -
Barium 5,500,000 8,160,000 1,100,000 70,200 4,150,000 - - - -
Berytium 400 L 650 230 300 - - — -
Cadmium 39,000 74,200 200,000 9] 5,300 - - - ~
Chromium 940.000 92,200 142,000 7,700 92,400 - -- - -
Cobalt 100 2,600 5,600 9] 7.500 - - - -
Copper 2,900,000 16,800.0C0 13,100,000 50,000 13,800,000 -- -- .- -
Lead 500,000 47,700,000 44 80C.000 79,800 2,800,000 -- - - -
Mercury 23,000 3,500 13,300 U 420 - — - -
Nickel 1,600,000 58,500 104,000 3,100 155,000 - - - ~
Selenium 390,000 U 1,300 U 8] - - - .
Silver 390,000 2,100 6.900 ] 3] - - - -
Thallium NA U U U 6,600 - - - -
Vanadium 550,000 U U 5,900 W] -- - - i
Zing 23,000,0001 142,000,000 158.000.000 124,000 280.000.000 - - - -
Tin 47,000,000 117 0C0 170,000 U 303,000 — - - -
Lithium - - B - - - .
HMX - -- -- - - - - -
TNY -- -- - - 0.5-15ppm <0.5 ppm < 0.5 ppm < 0.5 ppm
ROX -- - -- - < (.5 ppm < 0.5 ppm <05ppm 0.5-15ppm
PCB - B -- - -- .. .
2,4-DNT — -- - - - =
NOLATREORGANICS: 0
Benzene - - - - .
Chlorobenzene - - . - - - - .
1,1-Dichicroethena - - - -- — -- - -
cis-1,2-Dichloroethene - - - - - - . "
trans-1,2-Dichicroethene 620.000 - - - - -~ - - =
Ethyibenzene 58,000 - - - - - - - -
Methylane Chlaride 22,000 - -~ — - - - - -
Toluene 280,000 - -- - - — - - .
1.1,1-Trichloroethane 300,000 - - - — - - — ~
1.1 2-Trichioroethane 2.900 -- - - — - - - -
Trichloroethene 14,000 -- -~ -- -~ - — . -
Vinyl Chiaride 97 - - - - - - - .-
Total Xylena 59,000 - - . - - - - -
Tertachloroethena 22,0001 - - - - - - - .
Anthracens - - - - - - - -
Phenanthrene 680 - - - -- - - . -
Pyrene 1.200,000 - - - - - - - -
4-Methylphenoi - - - -~ - -- - -
2,4-Dinitratolueng - - - - - - . -
PESHEIBESHERBICK
Aldrin - - - — — — - -
beta-BHC - - - - - - - -
Heptachlor - — - - - - - -
Heptachior Epoxide — - - — - - - -
2,4-D - - - — — - - -
Silvex - - - - - - - N
Corrosivity (as pH) -- - - - - -- - —
Flashpoint - - - - - - ~
Reactive Cyanide -- — - - - - . .
Reactive Sulfide - - - - — — - .
Paint Filter - - -- — - - - -
NSWC CRANE
SMWU 16/16
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TABLE 3-2
SWMU 16/16 Characterization Samples
Analytical Resuits Summary

SAMPLE # 1616000 |l 16116-010 |Q| 1erectt || 1616-012 [Qf 1616-013 | Qf 16/16-014 | Q1 16/46-015 | Q| 1616016 ] 1
SAMPLE DATE: 7113195 7113495 7113195 7113195 8/30/35 8/30/195 8/30/95 8/30/95
TYPE: Field screen Field screen Field screen Field screen! |SCIL SCIL SOIL SOIL
LOCATICN: E Side S Side S Side
__E Sump W Sump West Side South Side | |Culvert 3 Side East South West
COMPOUND CLEANUP {16/16-001) (16/16-002) {16/18-003) (16/16-004)
LEVEL ug/kg ug/kg uglkg ugikg ug/kg
METAL : i
Antirony 31.000 -- - -- - 32.2001N U 12,100(N 173.000|N
Arsenic 970 - -~ - - 3,600 U 1,300 4.300
Barium 5.500.000 - - - - 1,130,000 N 85,400 IN" 409,000|N | 1.690.000(N"*
Beryllium 400 - -- s - 680 590 490 430
Cadmium 39 000 - - - -- 7 600N 11004N 2,500|N 24 700(N
Chromium 940.000 - - -- - 27 600(N 13.6001N 11,800[N 1%000(N
Cobait 100 -~ - — -~ 4.500 5.500 4,600 3,800
Copper 2,900.000 - - -- -~ 1,130.0001* 35,9004{* 231,000]* 7.030.000(*
Lead 500,000 - - - - 2.360.000]° 73,5001 937.000]* | 28.000.000|"
Mercury 23.000 - - - - 310 u U 180
Nickel 1,600,000 - - -~ - 22.400]* 88.900/" 151 000|" £6,900]"
Selenium 350.000 - -- - - u u U U
Silver 390,000 - - - -- U U U 2,700
Thallium NA - - - - U U U U
Vanadium 550,000 - - - - 17,600 11,500 5.500 13,300
Zinc 23,000,000 - -~ - - 10,800,000)* 286,0001° | 2,550.000{* |10,100.000]*
Tin 47,000.000 - - -- - U |9} L 34,200
Lithium - - -- - U U U U
EXPEOSIWVER AND TOTAL PCBES R
HMX - - - -- U "] U U
TNT - - -- - U U U L
RDX -- - -- - u U ] U
PCB < 0.5 ppm <05 ppm <Q5ppm < Q.5 ppm ] U U U
2.4-DNT 78.000 - -~ - - U U v U
VOEAT]LE'ORGAN;C‘,‘,,\;“_:: T
Benzene 2.700 — -- - - - - - -
Chlcrabenzene 300.000 - - - - - - . o
1,1-Dichioroethens 70 e - - - - - - -
cis-1,2-Cichloroathena -~ -- - - -- - . -
trans-1,2-Dichlorcathene 620,000 - - - = - -- - -
Ethylbenzene 58,000 -- - -- -- - - - - —
Methylene Chioride 22,000 - -- - - - - - -
Toluene 280.000 - - .- - - - - -
1.1,1-Trichloroethane 300,000 - - — - - - - - ]
1.1,2-Trichicroethane 2.900 - - - - - - — -
Trichloroathena - - - - u 9] U 23| J
Vinyi Chioride - -- - — - — - -
Total Xylane - - - - - - - -
Tertachloroethene - - -- - V) Y] ¥} u
[FExe
Anthracene — - - - - - - -
Phenanthrene £60 -- - - - - - - -
Pyrene 1,200,000 - - - - -- -- — .
4-Methylpheno! - -- - - - - — .
2,4-Dinitrotoluena — - - - - - - -
PESTICIDESHERBICIORS
Aldrin - - - - . - .- -
peta-BHC - - - - - -- - -
Heptachior - - -~ - - . - -
Heptachior Epoxide - -- - - - - - —
Carrosivity [as pH) - - - - - - - -
Flashpoint - - - - - - - -
Reactive Cyanide - - - - - - - .
Raactive Sulfide - —- . - - - . -
Paint Fiiter - - - - - - - .
NSWC CRANE
SMWU 16/16
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TABLE 3-2

SWMU 16/16 Characterization Sampies

Analytical Results Summary

SAMPLE # Te16-:017 | 01| 1616-018 T QT 161615 | Q| 1616-0201 Q@ 18/16-038 1 O 36/16-042 Q 16/16-043 a
SAMPLE DATE. 8/30/85 873095 830495 B/30/95 1071395 10/16/95 1017/85
TYPE. SOiL SoiL SOIL SOIL SOIL Sludge Ligued (ugf )
LOCATION W Side N Side
Citch W Side Ditch N Side West Center Linder FO Tk. W. Sump W Sump
COMPOUND CLEANUP i‘l’
LEVEL ugikg ugikg ugikg _uglg ugikg ugikg
METAES i i TCLP metais {ugiL}
Antimany 401,000|N 183,0001N §1,6001N B500 (N - - N
Arsenic 27.800 27.500 2,000 1,700 - U -
Banum 5.500,000] 7.370.0000N"]  4.520.000{N*] 1.700.000IN"] 191.000]N" - 756
Baryllium 400 140 120 550 620 — -
Cadmium 39 000 31,600|N 23 100]N 2900]N 36001N v] N
Chremiym 940.000 142,000|N 124.0001N 21.000[N 12,100|N - ¥
Cobalt 100 2,100 4,300 7.300 7,400 - - -
Copper 2.900,000] 142,060,000/ | 67,600.000)* | 2,520,000/ |8 740000 - - N
Lead 500,000 20.000.0000° 17.700,000]* 922,000]* 857.000]" - 1390 =
Mercury 23.000 S0 120 650 - 1] -
Nickel 1,600,000 361,000} 213,000!" 21,700} 13.100]" - - -
Selenium 390,000 7.700{N U U U - u -
Silver 390,000 8,500 4,900 [§) V] - ] .
Thalliuer NA U U U u — -- -
Vanadium 550.000 3.900 4,600 11,600 10,800 - - -
Zinc 23.000.000] 156,000,000/ [115,000.00C1" |} 16,200,000;* £6.910,000|" - -- N
Tin 47 000,000 107,000 99,700 U U - - -
u ] ] U o -
totai expl. {ugikg total expl. (ug/L)
V) 1] U u - 26,000 U
8] ¥ 1] U - 8.5G0 870,000
U 9] v U - 42000 U
U V] 9] u - - N
2, 4-0NT 5100 U ) U - ] 3
[VOLATILE CROANICS: - TCLP VOCs {ug/L} _ TOTAL VOCs [ugiL
BenZene - - = - U U U
Chlorobenzene - - - - V] u
1 1-Dichloroethene - - - - U ]
cis-1,2-Dichioroethens - - - - - - -
trans-1,2-Dickigroethena £20.000 - - - - - - .
Ethylbenzens 58,000, - -- - - [§] - _
Methylene Chicride 22,000 - - - - - - —
Toluene 280,000, - - - - u - .
1,1,1-Trchloroethane 300,000 - - - - - -
1,1,2-Trichloroethane 2,900 -- - - - - - -
Trichlorcethena 14,000 18] 2.3]4 v 5] — 14.000/D 2,600,000
Vinyl Chloride 97 - - - - - 450000 U
Total Xylene 99 000 - - - - u - -
Tertachloroathen U U [#] U U 1]
# TCLP SVOCs {ugiL}) TOTAL SVOCs (ugii)
Anthracena k - - - 4.900 JO - -
Phenanthrene 660 - - = = 16.000 =) . ~
Pyrene 1,200,000 - - - 3900 LD -~ ~
4-Meth!lghenul - - - - - u a5 O
2,4-Qinitrotolugne 758,000 -~ - - - - U 160 [»)
PESTICDENMERBICIDRS: TCLP pestiherb (ug/L] TOTAL pestiherb [ugl_
Aldrin - - - - 230 P - -
heta-BHC 4.02 - - -- 230 P - -
Heptachlor 190 - - - - 110 P ¥ ¥
Heptachlor Epoxide 94 - - - 78 P U 9]
24D 390,000 - - - - - V] ]
Silvex - - - - - [m U
Corosivity (as pH) - - = - - 9.2 8.5
Flashpoint - - - > Xi3 > 7203
Reactive Cyanide — -- - - -- <2 <20|U
Reactive Sulfide - - - - - B0 <1000{U
Paint Fifter = - - - - N¢ frea hquid --
NSWC CRANE
SMWU 16/16
interim Measures Report 3-11 02/24/97




TABLE 3-2

SWMU 16/16 Characterization Samples
Analytical Results Summary

SAMPLE #

16/116-0441 3

16/16-045

Q| 1616.067_{Q

16/16-068

Q) 16/16-063]Q

16/16-079 | Q

16/16-080  |Q

16/16-061 [ i

SAMPLE DATE.

10/18/95

10/19/95

117195

1177195

1219195

2/8/96

2/8/96

28/96

TYPE:

Sludge

Liquid (ug/L)

30l each

SOILLeach

Liguid

Liquich

Liquid

Liguid

LOCATION

FOTS |

W Sump

U smp ot

W smp tio

W sump

DR Sump H20

DR Sump H20

DR Sump H20

Q
L

CCMPOUND

CLEANUP

ug/kg

ugfl,

ugiL

ugfl

ugil

ugiL

ugil,

ugil

IMETAL

LEVEL ugikg

Antmony

215

Arsenic

Barium

1420

4,300

Berylbum

Cadmiurm

49

172

Chromium

183

Copalt

Copper

2430

Lead

1420

89,200

Mercury

0.47

Nickel

Selenium

Silver

Thailium

NA

Vanadium

550,000

clclc|clc

Zinc

23.000.000

4940

Tin

47,000,000

<

Lithiurmn

HMX

TNT

RDX

Pcg

2,4-DNT

VT ATLE ORGANKSS, oo

78,000

Benzene

2700

C

Chlorobanzene

300,500

1.1-Dichlorcethene

7G

Ll Ly ot

cl|c

cis-1,2-Dichlorcethene

110

trans-1,2-Dichicroethane

620,000

7.3

Ethylbenzene

Mathylena Chloride

a2

Tatuene

cle|c

1.1,1-Trichlorcethane

7.8

clciclclclclc

clclclciclc|c

1 1,2-Trichloroethane

49

Trichlorosthene

5100

860,000

53,000

82,000

Vinyl Chicride

cim

ojm
[ 5]

59

c

[

Total Xylene

Tertachl th

Jb

[ [ [

P

Aﬁthracene

Phenanthrene

Pyrene

4-Methylphencl

2 4-Dinitrotoiuene

PESTICIDESIHERBICIDE

Aldrin

beta-BHC

2300

Heptachlor
Heptachior Epoxige

—|C|o|C

24-D

Silvex

QTHER

Carrosivity {as pH)

8.4

8.5

Flashpoint

>3

> 203

Reactive Cyanide

< 2 mgfkg

<2 mg/ks

Reactive Sulfide

54 mglkg

< 40 mglkg

Paint Filter

No free lig

No free lig.

NSWC CRANE
SMWU 16/16
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TABLE 3-2

SWMU 16/16 Characterization Samples
Analytical Results Summary

SAMPLE #

16/16-082

Q

TB-12

Qj 1616-0den |Q

16/16-083

Q

16/16-084

SAMPLE DATE:

2/8/96

28/96

296

28/96

2/8/96

TYPE:

Liquid

Liquid

SOIL

Liquid

Liquid

LOCATION:

CR Sump H20

widr matl

FQ Tk Siudge

DR Rinse H20

DR Rinsa H20

COMPOUND

CLEANUP

ugiL

ugfl

ug/kg

ugfl.

ugiL

38.600

1L0[B

Baryllium

Cadmium

6.7

Chromium

3.418

Cabalt

|Capper

Load

114

Marcury

Nickel

Seleniurm

15.9

Sibver

Thailium

Vanadium

Zine

Tin

Lithiu

2.700

Chlorobenzene

clo|c

1,1-Dichloroethens

c|c|-
-~
—

c|Cc|c

cis-1,2-Dichlorosthene

trans-1,2-Dichloroethene

620,000

Ethylbenzene

Methylena Chloride

8200

Toluene

3 600,

260

1.1, 1-Trichiorosthane

[
CC(“_‘mC

[ L= ad [

1,1,2-Trichlorosthane

1,400

Trichioroethene

120.000

770,000

750,000

Vinyl Chlaride

Total Xylene

1,200

cijc|C

Clcic|m

Taertachloroeth

cl<|jcpm|cicl~ic|c|cic

CCCCCCCEICC
H

(PR

Anthracens

Phenanthrena

Pyrene

4-Methylphenol

2 4-Dinitrotoluena

Aldrin

beta-BHC

Heptachior

Heptachlor Epoxide

2.4-D

Sivex

110

clcic|c

EER

Caorrasivity {as pH)

500

Flashpoint

AUL

Reactive Cyanide

BRL

Reactiva Sulfide

BRL

Paint Filter

Free liq. - ves

NSWC CRANE
SMWU 16118
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TABLE 3-3

SWMU 16/16 WASTE DISPOSAL SUMMARY

SITE GENERATION| DISPOSAL | DESTINATION D. METHOD | MANIFEST WEIGHT | CLASS HAZ TYPE
TYPE AREA DATE DATE NUMBER {POUNDS) CODE
SLUDGEI! E. SUMP 10-Oct-95 10-Oct-85| CWM ADAMS | STABILIZATION 1078097 |x 45660 HAZ DGCO8 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-0ct-95| CWM ADAMS | STABILIZATION 1078081 |x 47120 HAZ pPoos LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-85: CWM ADAMS | STABILIZATION 1078082 |x 49480 HAZ DOC8 LEAD SQILS
SOIL GENERAL 12-Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078084 |x 49220 HAZ DOO08 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078085 \x 49320 HAZ boos LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Qct-95| CWM ADAMS | STABILIZATION 10780886 |x 52380 HAZ DOO08 LEAD SOILS
SOIL GENERAL 12-Oct-85 12-Oct-95| CWM ADAMS | STABILIZATION 1078087 jx 48920 HAZ DOO8 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95] CWM ADAMS | STABILIZATION 1078088 |x 50100 HAZ DOO8 LEAD SOILS
SOiL GENERAL 12-0Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078089 x 50260 HAZ DOO8 LEAD SOILS
SOIL GENERAL 12-0ct-85 13-Oct-95| CWM ADAMS | STABILIZATION 1078091 |x 50060 HAZ DOOS8 LEAD SOILS
SOIL  GENERAL 12-Oct-95 13-Oct-95| CWM ADAMS | STABILIZATION 1078086 |x 49440 HAZ DOO8 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95. CWM ADAMS | STABILIZATION 1078098 |x 47040 HAZ DOO8 LEAD SOILS
SOIL GENERAL 13-Oct-95 13-Oct-95| CWM ADAMS | STABILIZATION 1077352 |x 35900 HAZ DOOS LEAD SOILS
SOIL GENERAL 25-0ct-95 25-0ct-95] CWM ADAMS | STABILIZATION 1078092 x 47160 HAZ boo8 LEAD SOILS
SOIL GENERAL 25-Oct-85 25-0Oct-95| CWM ADAMS | STABILIZATION 1078093 |x 49600 HAZ DOO8 LEAD SOILS
SOIL GENERAL 25-0Oct-95 26-0ct-95| CWM ADAMS | STABILIZATION 1078094 |x 51300 HAZ DOO0s LEAD SOILS
SOIL GENERAL 25-0ct-85 26-Oct-95| CWM ADAMS | STABILIZATION 1078095 ix 50080 HAZ DOO8 LEAD SOILS
SOIL GENERAL 27-0ct-95 27-0ct-95| CWM ADAMS |STABILIZATION 1077487 |x 49660 HAZ D008 1LEAD S0OILS
SOl GENERAL 27-Oct-95 27-Oct-95! CWM ADAMS | STABILIZATION 1077488 x 47840 HAZ DGCO8 LEAD SOILS
SOIL GENERAL 27-Oct-95 27-0Oct-95; CWM ADAMS | STABILIZATION 1078083 |x 47820 HAZ DOO8 LEAD SOILS
SOIL GENERAL 04-Apr-96 04-Apr-86| CWM ADAMS | STABILIZATION 1161812 |x 29480 HAZ D008 LEAD SOILS
POUNDS 998840 499.421 TONS

NSWC CRANE

SMWU 16/16
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TABLE 3-3

SWMU 16/16 WASTE DISPOSAL SUMMARY

SITE GENERATION | DISPOSAL | DESTINATION D. METHOD | MANIFEST WEIGHT | CLASS HAZ TYPE
TYPE AREA DATE DATE NUMBER {POUNDS) CODE
SOIL ASTs 07-Feb-96 07-Feb-96 |SOUTHSIDE LANDFILL 12667 |x 40200:NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 |SOUTHSIDE LANDFILL 12662 |x 37540 :NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 |SOUTHSIDE LANDFILL 126866 |x 38680 |NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 |SOUTHSIDE LANDFILL 12680 (x 40300 |NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 | SOUTHSIDE LANDFILL 12664 (x 39880 |NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 {SOUTHSIDE LANDFILL unknown ix 39080 |NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 |SCUTHSIDE LANDFILL 12702 |x 40560 | NON-HAZ NA DIESEL SOIL
SOlL ASTs 07-Feb-96 07-Feb-96 |SOUTHSIDE LANDFILL 12701 |x 23240 [NON-HAZ NA DIESEL SOIL
POUNDS 299480 149.74| TONS
{gallons)
LIQ W. SUMP 15-Apr-96 15-Apr-96 EXCEL TREAT 1089776 |x 1925 HAZ DC40 TCE WATER
LIQ ASTs 15-Apr-96 15-Apr-96 EXCEL TREAT 1089776 |x 55 HAZ D004 FO SLUDGE
SLUDGE(W. SUMP 02-May-96 02-May-96 TWI ICIN IL 7204033 {x 29180 HAZ DOOS, DO40[TCE SLUDGE
SLUDGE{W. SUMP 02-May-96| 02-May-86 TWI ICIN iL 7204034 x 24860 HAZ D008, DO40TCE SLUDGE
SLUDGE(W. SUMP 02-May-96| 02-May-36 TWiI ICIN IL 7204035 |x 19360 HAZ DOOS8, DD4QTCE SLUDGE
POUNDS 73400 36.7, TONS
NSWC CRANE
ShM U16/16
In ‘Measures Report i o 7



TABL. 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-022 16/18-023 16/16-024 16/16.025 16/16-026 16/16-027 16/18-028 1816020 16/16.030 16/16-031 16/16.032
COMPOUND SAMPLE DATE: 101385 101395 101395 1013195 101385 1011385 1013195 10413195 101385 101385 10/13/85
TYPE: SOIL SOIL SOIL SOIL SOIL SCil, SO SOIL SoIL SOIL SOIL
LOCATION: ss S8 55 S5 ss 58 &5 ss ss 5S §S
CLEANUP
LEVEL ugikg ug/kg Q) ukg |Q ug/kg Q ug/kg Q ug/kg Q ugikg Q ug/kg Q ughg {Q| ugkg Q ugkg Q ug’ky Q
Ve
Acetone 9,200,000 181J U u 13 u 12| U u U 14)J 13[4
2-Butanone 5,200,000 u U u ] 9] u ] U u U u
Chloroform 960 U U 18] U U U u U u U u
m+p-xylene 99,000 U U U U . U u U W] u U U
Methylene chioride 22,000 14 22 18 14 12 13 78 U 88 83 u
“lo-xylere 99,000 U u U U u U [F] U u U 3]
Toluene 280,000 U ¥} 8] U U U ) u u U u
Tetrachlorcethene 14,000 B2 13 22 16 87 6.1 3t 12 31 56 u
Trichloroethene 14,000 U U U U U U 1} U T U U
Benzene 2,700.000 U U U U U N U u ") U U
Ethylbenzene 58,000 U u U U u u U u ") U i
Total Xylenes 99,000 u U 9] 9] U U 0] u ¥ u 0]
Bromodichloromethans 2,900 1L U Y] U U U u u U U U
1,2-Dibromo-3-chloropropane 810 U U [¥] u U u ] u u u u
SER YOI GRGANLS '
Anthracene - - - - -- -- - - - -
Acenaphthylene - - - - -- - - - -
Acenaphthene - - - - - - - - -
Benza(a)anthracene - - - - - -- - - - -
Benzo(b)tiucranthens - - - - - - - - . . -
Benzo(k)fluoranthene - -- - - - - - - - . -
Benzo(a)pyrene - - - - - -~ - . . . -
Benzo(g,h.i)perylene -- -- - - - - - - _ - -
bis(2-ethylhexyl) Phthalate 61,000 -- -~ -- -- - - - - - - -
Chrysene 800 - - - = - - - - - -
Dibenzo(a,h} anthracene 120 - -- - -- - - - R . -
2,4.Dinitotoluene 78,000 -- - - - -- - -- - - - -
Flueranthene 1,600,000 - - - - - - - - - - --
Fiuorene 28,000 - - - - - -- - -- - -- -
Indeno{t,2 3-cd) pyrene 1,200 - - : . - - - -- - -- -
2-Methylnapthalene 6560 - - : - - -~ - -- -- -
Naphthalene 80,000 - - - - - - - - - - -
Phenanthrene 660 - - - h - - d - - - -
Pyrene 1,200,000 - - - . - - - -- .- - -
EXPLOSVES.
2,4 DNT 78,000 U U u u 210,000 U u U U U [V
2,6-DNT 1,300 U U U U U U U 1] V] U u
NSWC CRANE
SMWU 16/16
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TABLE 34
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 1616022 16/16.023 16/16-024 16M16-025 18/18-026 16M16-027 16/16-023 16/16-029 16/16-030 18/16-031 16/18-032
COMPOUND SAMPLE DATE: 10/13/85 1001385 101395 101385 10/13/95 101385 1011385 101385 101395 1011 W95 1011085
TYPE: SOIL SOIL SOiL SQIL S0iL SCI. SOIL SO S0 SOIL SOIL
LOCATION: S5 88 58 58 Ss S5 55 58 sSs ss S5
CLEANUP
LeveLughg | varg ol wekg lof uwme [0 wke o] weg lof uag ol uwke Jal uwekg Jo] uwng Jof wgwy |of uwkg @
P
Aldrin U U u U U U U U u u U
Alpha-BHC 2 U U u ] 7] U U 1] U U U
Beta.BHC 402 u U ) 1) U u u u U 3 u
Gamma-BHC (Lindane) 268 U U U U U LE] U u U U v
4,4.00D 3,500 u V] u U u u u U V] U U
4,4.DDE 2,500 1) 1] U u u u u u 1) U u
4,4-DDT 8 U u U U U U 1) v U 5] u
Dieddrin 1 U U U u U U U u U u
Endosulfan | U u ] U U 8] 1] u U U u
Endosultan W 1] U U U 1] u U U u 1] u
Endosulfan sulfate U Y u u u U U U U 4] U
Endrin u v u u u U u u u U u
Endrin Aldehyde y u u y u U u 1] V] 5] U
Heptachlor . U y u u U U §] u U u U
Heptachlor epoxide U U U U 1] U U U u u U
Methoxychlor U U 8 U u Y ] u U U U
ORGANOPHDSPHOROUS PESTIVIDES
Sulfotepp = = - hd = = - = - -
Famphur = - = - - - - - - . .
S A - 17T - 1 - 1 - - - [ - [T - 1 - [
Aﬁtimony 31,000 v 146 000 140,000 669 D00 432,000 165,000 24,000 8,600 75,500 ] 8,400
Arsenic 970 §1,500|N 9,3001N 8,0001N 18,200|N 19,200|N €,600|N 5,600|N 3,100 M 8,300 N 1,700|N 1,6001{N
Barium 5,500,000 187,000 5,140,000 4,550,000 8,200,000 & 880,000 7.170,000 715,000 187,000 3,020,000 67,300 236,000
|Beryllium 400 720 430 330, 230 260, 330 290 u 520 650 700
Cadmium 39,000 BOOO 52,600 52,100 38,100 162,000 37,800 7,700 1,100 16,200 U 3,800
Chromium 940,000 29,300|N 33,100N 30,000 N 60 900|N 48,000|N 28,900IN 19,700|N 9. 200N 32,900{N 23,100|N 15,800{N
Cobalt 100 11,200 2,000 5,400 U 1,600 9,100 5,000 5,300 3,100 4,000 6,300
Copper 2,600,000 48.500}1* 12,200,0001" 5,650,0001* 51,300,000 * ,260,000[* 9,760,000(* 2,530,0001* 179,000]* 2,150,000|* 20,400|" 461,000/
Lead 500,000 83,000 19,000 000 24,800,000 56,600,000 33,900,000 29,300 2,240,000 531,000 7,070,000 101,000 1,410,000
Mercury 23,000 i 1,300 580 410 B30 520 130 ¥ 2700 U u
INicke! 1,800,000 16,100 |N 41 600N 37,100,000 1N 93 200N 59,900|N 58,500|N 14 900N 8,100|N 19,500(N 12,40C|N 18,500|N
Selenium 390,000 u v Y u u u ] U v u u
Silver 390,000 u 1,300 860 2,100 3,000 1,300 u 1 u U U
Thallium u u u y J u U U U U u
Tin 47,000,000 U 34,000 27,100 65,600 63,800 24,500 u U U U 89,300
Vanadium 550,000 52,200 21,700 11,400 7.500 9,500 8,100 22,100 13,100 39,600 22,700 12,500
Zinc 23,000,000 937,000{E 20,100,000 18,700,000 |E 47 800,000 (E 35,300,000{E 17,500,000 jE 4,720,000}E 1,390 0001E 10,000,000 [E 97 BOOJE 1,120,000|E
Lithiom 18,000 U y u u u u 7] 14,000 10,800 13,000
NSWC CRANE
§ )16/16 ,
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SWMU 16/16 Confirmation Samples Analytical Results Summary

;
TAB. 3-4

SAMPLE ¥

16/16-033

16/16-034

16/16-035

16/16-036

168116-037 16/18-038 18/16-040 16/18-046 1818-047 16/18-048 18/16-049 1616-050
COMPOUND SAMPLE DATE: 10/13/95 1013585 10/43/95 10n3ves | 10m3ms 101395 1013595 10/19/95 101995 10119195 10/18/85 10419195
TYPE: SOIL S0IL SOIL S0IL S0IL SOH, LIQUID (ugil) SOIL SOIL SOIL SOIL SOIL
LOCATION: 55 55 55 55 58 55 East Sump S8 55 58 =] 55
CLEANUP .
LEVEL ug/kg ug/kg a ugikg Q ug/kg Ql ughkg Q| ugkg |a} ugkg | ug'kg Q uglkg Q ug/kg Q ugkg 1Q ug/kg Q| ugkg ]Q
Vi
Acetone 9,200,000 1414 18] u 3] 3] 5] u u u u u U
2-Butanone 5,200,000 u U u U U U U u u u u u
Chloreferm 880 ] U u U u U 20 u u u u u
m+p-xylene 99,000 U U U U U u 310} &4 u u u U u
Methylene chioride 22,000 U U 43{J 12 57 66 57{8B u u u U a4 B
o-xylene ' 99.000 u u U u u i 1.80{ J U u u T} U
Toluene 280,000, u U U 19 U u 4400 J 4] U 8.9 U u
Tetrachlarosthene 14,000 U u 9 18 1 15 U 54| U 24| J 8l J 27| J 67
Trichloroethane 14,000 1] (9] u 2414 u U 20 9] u ¥ ] U u
Benzene 2,700 000/ L U U u U U [¥] U u u u u
Ethylbenzene 58,000 u U U U u U U u u u u u
Total Xylenas 99,000 U U u U u U u u U u u u
Bromodichloromethane 2,800 u U 33 i U [§] U u u 1) u u
1,2-Dibromo-3-chicropropane 810 L 35 28)J U u 1.8 J 3.4 u u 1] u u
|SEMIVOLATILE ORGANICS :
Anthracene - - - - - - - - - . -
Acenaphthylene - - - - - - - - - - - -
Acenaphthene 38,000 - - - - = - - - - -
Benza(a)anthracene 680 - - - - - - - - - - -
Benzo(b)flucranthene 660 - - - - - - - - - - - .
Benzo{k)ftuoranthene 680 - - - -- v -- - - . - - R
Henzo(a)pyrene 660 - - - - - - - - - - . -
Benzo(g,h.i)perylene 660 - - - - - -- - - - . - -
bis{2-ethylhexyl} Phthalate 61,000 - - - - - -~ . - R - -
Chrysene 800 -- - - - - - “ - - _
Bibenzo{a,h) anthracene 120 - - - - - - - . - . R
2.4-Dinitotoluene 78,000 - - - - - - - - - - B
Fluoranthene 1,600,000 - - - - - - - - - - . f
Fluorene 28,000 - - - - - - - - - . .- .
indeno(1,2,3-cd) pyrene 1,200 - - - - - - -- - - - - -
2-Methylnapthatene 660 -- - - - - - - - - - .
Naphthalene 80,000 - - - - - - - - - . R .
Phenanthrene 860 - - - - - - - - - - - -
U u U U U U 9] u u U U u
u u Y v u u U u U v g u
NSWC CRANE
SMWU 16/16
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TABLE 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-033 16/18-034 16M18-035 16/16-036 16M16-037 16/16-038 16/18-040 16/16-048 16/46-047 46/16-048 16/16-049 16/16-050
COMPOUND SAMPLE DATE: 101295 1013/85 10/13/95 1071395 10/13/85 10/13795 1011395 10/19/95 10/18/95 10/19/95 10/19/95 10/18/95
TYPE: SOiL SOl SO S0 SOIL 504 LIQUID (ugh) S0IL SOIL SDIL SOIL SOIL
LOCATION: 55 8S5 58 s5 55 ss5 East Sump 55 5% SS 55 sS
CLEANUP
LEVEL ugfkg uglky 1 Q uglkg l Q | ugikg Q uglkg | Q ug/kg Q ug/kg [ Q uglky [ Q ugikg I Q uglkg Q ugikg [ Q ugfkg ] Q| ugkg [ Q
P
Aldrin 50 u U U U U U U U u u U U
Alpha-BHC 2.01 Y U 4] U U U U 8] u u U u
Beta-BHC 4.02 U ) U ] U U u u U u ] U
Gamma-BHC {Lindane) 268 u U u ) u U u U 3] U U U
4 4'-DD0 3,500 u U U U 8] U U u U U u u
4.4-DDE 2,500 U u U U U U U U u U U 9]
4.4-DDT ] U u u U u u 9] u u U U U
Dieldrin 53 U U u u U u u u U 3] 1) V)
Endasuifan § 2.000 9] U U u U 1] U u U U ) )
Endosuifan Il 2,000 U ] U 1] U u L u u 1] U U
Endosu¥an sutate 442 u U u U U 1] L u u u U U
Endrin 12,000 u u U U U U u 3] u 1] U U
Endrin Aldehyde 15.4 u U U u u J ] u u u uJ u
Heptachlor 190 U U u U L u u u U U 9] L
Heptachicr spoxide o4 U U 3] u U U u u U u U U
Methoxychlor u u U Y U U L 1) u U U U
ORGANGEHOSPRORGUS PRSTICIDES.
Sulfotepp -~ - - - - = - - - - - -
1 - TU - J] r - 1 - 11 - 17T - T - 1 11 - 1T -"T11
Antimony 31,000 6,000 7.200 28,800 102,000 22,600 24 800 398 87,400 N U 14.500{ K 12,000] N 47001 N
Arsenic 870 1,400|N 1,200(N 6,600{N 85001 N 6,500{ N 3,200{ N ] 44004 N v Q501 N* 1,40071N* U
Barium 5,500,000 992,000 1,470,000 2,740,000 2,360,000 1,850,000 1,120,000 728 2.580,000 30,000 181,000 246,000 154,000
Bevyllium 400 300 780 560 380 430 370 3] 860 N 400F N 300 N 480 N 470 N
Cadmium 39,000 1,100 1,900 3,300 10,500 7,200 5,300 9.1 46,100| N U 1,700| N 1,000 N 1,000 N
Chromium £40,000 12,300jN 21,800 {N 104,000 {N 24 400N 285001 N 25,500 N M 32100 N 5800] N 8,500] N 11,700) N 10,600 N
Cobalt 100! U 15,400 6,500 3,700 7.000 7,600 u 5,400| N 13001 N 3100] N 5,000} N 2,800| N
Copper 2,800,000 921,000 3,980,00c|* 1820,000f* | 4320000f | 2910000} | 3,620,000] * 277 2,9680,000| N 14000 N| 272000 N 338,000f N] 103000 N
Lead 500,000 562,000 1,160,000 2,100,000 8,240,000 4,050,000 2,330,000 1,280 8,650,000 N 38,700 N 529,000] N 2,710,000 N A67,0001 N
Mercury 23,000 9) 9] 100 140 u 220, 0.67 580{ N U L u u
Nickel 1,600,000 7,500|N 31,10G|N 19,3001N 34 4001 N 33,100] N 24,900| N U 33,200| N 4,600] N 7E00) N 10,900] N 7,400| N
Selenium 380,000 U U u U U U U U 1] 8] 8] u
Silver 390,000 U U u 9] U U u u U U J u
Thallium u U U U U U U U 1} u U U
Tin 47,000,000 U L u U U U ] 29,800 U U 5] U
Vanadium 550,000 9,800 13,600 16,400 20,200 13,500 10,900 u 10,200 N 4600 N 8,70C| N 10,400} N 10,700( N
Zinc 23.000,000]  4890.000[E 6940000 E | 10,700,000{E | 15,000,000 € | +5,800,000| E | 12,500,000 E 2,320 12,700,000} N 78.400j N| 1,550,000 N 563,000{ N| 903,000| N
Lithiurn u L U U U u - 11,300 U u U u
NSWC CRANE
. U166 :
ir ' Measures Report 3 97




TAb__ 3-4

SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-051 16/16-052 16/18-053 16/18-054 16/16-055 16/18-056 16/16-057 16/16-058 16/16-059 16/16-060 16/16-08 1 16/16-062
COMPOUND SAMPLE DATE: | 1019/ 1019/5 1019195 10119095 10/19/95 1019/85 1016195 1019195 101195 10118195 1018195 1019/95
TYPE: SOIL SOiL SOIL SOIL SOiL SoIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION: ES) ss East Side S8 58 58 &5 ss S5 S5 §S 58
CLEANUP
LEVEL uglkg ughg {Q| ughkg [Gf ughkg Q ug/kg Q ugfkg ol uig |Q uglkg al ukg Jal uwig ol vokg |al  ugng a uglkg a
VOEATHE ORGANICS
Acetone 9,200,000 U U u u U u u U U u 1] u
2-Butanpne 5,200,000 U u ¥] U U u §] u u u U U
Chloroform 960! U U u u U 9] U 1] u U u 9]
m+p-xylene 99,000 u U U U U U u U u U u u
Methyiene chlorde 22,000) 5.4 6.4 2214 88| B U 8| B 9| B 23| B 21| B 15[ B 22|l B 23| B
o-¥ylene 99.000' u U 3] U 3] u u u v U u u
Toluene 280,000 u u u 1] U U 374 U 1 u U U
Tetrachivroethens 14,000 81 Al 8] 4813 \ v 0 10 12 43 3 56 v
Trichloroethene 14,000 u Y u u u 9] ] V] u U u u
Benzene 2,700.000 ¥ U U U U U 1] u u 1) U u
Ethylbenzene 58,000 U U u U u u u U 1] u u u
Total Xylenes 98,000 U u 3] U 5 U U u 1) U U U
Bromadichloromethane 2,900 u U u u V] u u u u ¥] U u
1,2-Dibromo-3-chioropropane 510 u U u U U u u u u u U u
SEMIVOLATILE ORGANIGS :
Anthracene - - - - - - -- - - - , -
Acenaphthylene -- - - - - - - - - - - -
Acenaphthene 35,000 - - - - - - . N - N -
Benzofalanthracene 6604 - - - - - - - - . R -
Benzof)fluoranthene 660 - - . - - - - - . -
Benzo{k)fluoranthene 660 - - - - - - - - - - - B
Benzo(a)pyrene 660 - - - - -~ -~ - .- - R - -
Benzo(g,h,i)perylene 880 - - - - - - - - - - - .
bis(2-ethylhexyl) Phthalate £1,000 - - - - - - - - - - - -
Chrysena Ly - - - - - -- - - - - -
Dibenzo(a,h) anthracene 120 - - : - - - - . f . -
2 4-Dinitotoluene 78,000 - - - - - - - - . B _ .
Flugranthens 1,500,000 - - - - - -- - - B -
Fluorena 28 000 - - - - -- - - - - - - -
ndena(1,2,3-cd) pyrene 1,200 - - - - - - - - - . - -
2-Methyinapthalene 860 - - - - - - -- - - - - -
Naphthalene 80,000 - - - - hd - - - - - -
Phenanthrene 660 - - - - s - - - - - - -
Pyrene 1,200,000 -- i - - -- - - - - --
u U U U u U U u 1] U U U
26.DNT 1,300 U U u u u u u u u u U U
NSWC CRANE
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TABLE 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-051 16/18-052 16/16-053 16/16-054 16/16-055 18/16-056 16/16-057 16/16-058 16/16.058 16/18-060 16/18-081 16/16-062
COMPOUND SAMPLE DATE: | 10/19/95 1011995 1019195 10/19/95 10/19/95 10/19/95 10/19/65 1V19/95 10M19/05 104168/95 10/19/95 10/19/95
TYPE: SOIL SOIL SOIL S0IL SOIL SOIL SOIL SOIL SO SON. S0 50IL
LOCATION: S5 ss East Side 88 55 ss sS sS =] 55 58 58
CLEANUP )
LEVEL uglkg ugfkg 10 ughg @l ugxg | ug/kg Q ugky  |a| ugwg |a uwky | ughkg |@ ugfkg al uwiy la] ukg o uglkg 10
PESTICIOES:
Aldrin U U u u u u U ] u U U v
Alpha-BHC pyj] u U u U u u 1] U 1] u u u
Beta-8HC 4.02 u u V] U u 3] u U u u u 9]
Gamma-BHC (Lindane) 2.68 8] U 9] U u U U u u U 9] u
4,4'-DDD 3,500 u v] u ¥] u 1] u U V] U V] u
4,4-DDE 2,500 U u u u u u "] u u 1] u u
4,4'.0DT 8 u Y] u ] u U u u u U 3] U
Dieldrin 53 u U u u 1] U U u u u U u
Endosulfan | 2,000/ u 8] 9] U U u U u u u ] Y
Endosuifan II 2,000 1) ] U U U U u 4] u U U u
Endosulfan suifate 442 U u U U U U U U u u u U
Endrin 12,000 u U u 9] u U u U U U u u
Endrin Aldehyde 154 "] Y] V] U U 1] u U u u 9] U
Heptachior 190 U u u u u U 7] ¥] U U u u
Heptachlor epoxide 94 U 8] 4] V] u U u U u u u u
Methoxychlor 200,000 u u U ¥] U u U u u U Y |.Yj
Sulfotepp - - - - - - - - - .
Famphur -- - -- -- - - - .. B - -
- O - T - " TT -7 TT - TT - 77T 71 —JT1T - 71 - T] = JTI1 - 1]
Antilr.'nony 5,5001 N 1%,B00|N U B,600| N U 16,000| N 12,400| N 8,800] N 19,500 N 10,700{ N 8,400 N u
Arsenic 870 2,000} N* 1,800 N u 1,300 N* u 1,500 | N" 2,900 N* 3,900 | N 3,300 |N* 1,900 fN" 11007 * 1,800 |N*
Barium 5,500,000] 303,000 266,000 130,000 184 000 70,000 743,000 335,000 359,000 569,000 540,000 350,000 85,200
Beryllium 400 410{ N 360IN 600| N 400] N 370 & 650} N 410f N 380§ N 230} N 400| N 680} N 600| N
Cadmium 39,000 2,200| N 1,900{N 550 N 1,300] N 9,300 N 40,600 N 2,700| N 2,500 N 4,100} N 3,400 N 1,800| N u
Chromium 940,000 10,900 N 15,600 [N 14,800 n 9 700] N 7.600] N 15,300| N 11,800| N 14,8001 N 10,700 N 15,700| N 17,500] N 17,800] N
Cobalt 100 4,800 N 4,700 N 18,800| N 3900 N 3,900] N 7,300] N 46001 N 4,400 N 4500[ N 39001 N 4100 N 4501 N
Copper 2,600,0000 402,000} N 350,000 N 104,000| N 201,000 N 37,000] N| 549,000} N 318,000] N 340,000] N 570,000f N 783,000| N 285,000] N 38,500| N
Lead 500,000F 1,040,000} N 819,000|N 341,000 N 612,000{ N 235,000 N| 2,880,000] N 888.000| N 8210000 N|  1,280000] N 738,000| N 867,000] N 856,000] N
Marcury 23,000/ u u u U u U 120 N u - - 1] ¥
Nickel 1,600,000 10,800} N 12,600|N 11,6000 N B,900| N 8,800f N 14,600 N 99001 N 10,600 N 9,800] N 13,800| N 14,500 N 13108] N
Selenium 390 000 U u U u u U u u u U u y
Sitver 300,000 V] Ui u Y] 1] U 9] U u U U u
Thaltium U u u U U U u U u U U U
Tin 47,000,000 U U U U 91,800 u U u [ u U u
vanadium 550,000 10,2001 N 10,800 (N 12,600] N BS00[ N 6,200l N 12,000| N 11,700 N 17,300} N 11,700| N 10,900] N 14,700| N 12,0001 N
Zinc 23,000,000] 2,860,000| N | 2,640,000[N 690,000 N 1,590000] N 290,000] N 4090,000) N| 28100001 N| 3070,000f N[ 5730000] N| 6350000 N] 23s0,000] N 358,000 N
Lithium 8] U 11,200 U u U U u U [¥] 12,100, Y
NSWC CRANE
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TAL .- 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/168.083 16/16.064 1816-065 16/16.068 16116:23A 16/18-24A 18/18.25A 1616264 16/16-27A 16/16-28A 16/18-28A 18/18-30A
COMPOUND SAMPLE DATE: 10/19/95 10119795 10/10/95 1011 9/85 10/25/95 102505 10/25/95 10/25/95 10/25r95 12595 16/251995 16/25/85
TYPE: soit SOIL SOl SOIL SOl SOIL SO SOIL SOl S0IL SOl SOIL
LOCATION: s5 S8 S$S 8s ss 55 sS ss ) ss ss S5
CLEANUP
LEVEL ug/kg ug'kg Q ug/kg Q ug/kg Q ug/kg Q uglkg G uglkg Q uglkg Q ugfkg Q uglkg Q ug/kg |Q ug’kg Q ug/kg Q
TOLATLE OPGANICS
Acetone v2oooc0] 08 lup 110] 4O u 1] J 37| 48 38] 8 11] 18 27| B 22| 08 3[uB 2718 288
ZButanone 5,200,000 ) Y u u 18/ 48 23(J8 54| 8 15| JB 15| JB ] ] 241JB 13]48
Chioroform D60/ U U ] u U u U u U u u U
m+ poxylene 59,000 u u u U U 25 J U U U z3| 4 52] J 52[J
Methytene chioride 22000] 110 [ED 110] BC 24 B ] B %] & 24 B 18] 8 18] B 18] B 21 B I 3|8
&-xylene 68,000 u U ] U ] U U U u U |1} U
Toluene 280,000 u 54 28] J u U U 250 J U U L Y u
Tetrachioroethene 14,000 u U 14 84 ¥] 471 J U u U u 45] J u
[Trichloroethene 14,000 U U U u W] u U u U U U u
Benzene 2,700.000, u 14 u u L u u u U u U u
Ethylbenzene 58,000 39 4 u 3 U u u u U u u u
Total Xylenes 99,000 510 73 u y u u u U U U u u
Bromodichloromethane 2,900 U U U u ] u U u u u 1] U
1.2-Dibromp-3-chloropropane 610 U U U U U u u U T} u 7] U
SEMVOLATRE ORGANIS
Anthracene 1,900 U u - - - - - - . f - .
Acenaphthylene 680 u U - - - - - - - - B
Acenaphthene 36,000 U u - - - - - - B - -
Senzo(a)anthr~cene 880 v u - - - - - - o - . .
Benzolbjfluoranthene 660 U u - - - - - - - - - -
{Benzo{kHluoranthene 660 U u - - - - - - - - - -
Benzolajpyrene 660 U u - - - - - - - - R -
Benzo(g,h.iperylene 660 u u - - - - - - - . - B
bis{2-sthylhexyl) Phthalate 61,000 - - - - - ~ - = - - -
Chrysene 80G u u - - - - - . - -
Othenzo(a,h) anthracene 120 8] u - -- - - - . B B
2.4-Dinitotoluens 78,000 - - - - - - - - - - - .
Fluoranthene 1,600,000 U U -- - -- - - - - - - -
Fluorena 28,000 200 J 800 -~ - - - - - - . - -
indeno(1,2, 3-cd) pyrene 1,200 U u - - - - - - - - N .
2-Methyinapthalene 660 160 J 2601 J - s - - - .- - - - -
Naphthalene BO,000 u u - - - -- - - - B - -
Phenanthrene 660 420 1,100 - - - -- - - . . - B
L U - - - -- - - R - R R
u U U U 9] U 3] u U U U u
u U] U u u U U U ) U u u
NSWC CRANE
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TABLE 3-4

SWMU 16/16 Confirmation Samples Analytical Resuits Summary

( SAMPLE # 16/16-063 16/16.084 18/16-065 16/16-066 16/16-23A 16/16-24A 16/18-25A 18/16-28A 16/16-27A 16/16-28A 16/16-28A 16/16-30A
COMPOUND SAMPLE DATE: | 10/19/85 10/19/95 10/19/95 16/19/95 10/25095 10r25095 1025195 10/25/95 10125005 10125005 10251995 10/25/95
Igzlinon s;ale SOIL SOlL SO SOIL SOIL S0IL SOIL SOIL SO SOIL SoIL
: ss ES) ss ss
CLEANUP 85 SS = 55 85 85 55
= LEVEL ugikg vokg lQ| vog | a| wakg Qi wgre [Qf uvake |a| ugkg o wexs ja| uwoxg [Qf uwig [af wie [al uwhe (e ueng [a
Atdrin V] U U u U u U U U u U u
Alpha-BHC 201 U u U u u u u u U u Y U
Beta-BHC 402 L U u U V] u u u u u u u
Gamma-BHC (l.indane) 2.68 3] U U U U W] u u v U u %)
4 4-DDD 3,500 U u U U U U U 41 U U u Y
4,4'-DDE 2,500/ u u U U U U u U 1] 1] U 1]
44007 3 U ) U U 54f p U U u U v u v
Dieldrin 53 U U u U u Y] U u U 12| p 1] u
Endosulfan | 2000 U U 1] U U U U U U u U u
Endosulfan Il 2,000 U U U U
'__!::Esurfan sulfate 442 U U ] U 3 3 3 :.J; 3 3 3 3
Endrin 12,000 ] U u U U U 7] u U 55 U U
Endrin Aldehyde 15.4 U u u U U u U u u u u u
Heptachlor 190 U u U u u u U U u 23l P 9] u
Heptachior epoxide g4 Y U U u U ] u u u U v u
u u U U U u U 1] U u u s
1T - 1T 1T T T71 - [ ER I . [T - "T1T 11 - T1
U U 19,900] N i - Z _ . - - — _
Arsenic 970 41,300 N* [¥] 2,800| N* 12,400 N* - - _ — — _ — _
Barium 5,500,000 142,000 98,900 589,000 200,000 - - _ - _ — — -
Beryllium 400 1.600] N 1100 N 500 N 740] N - - - _ _ — - _
Cadmium 39,000, u U 4500] N 1,200] N - Z _ ~ ~ - - =
Chromiurm 940,000 24000] N 14600f N 17,100] N 33o000| N - - - - - - - -
Cobalt 100 33,400 N 14600 N 5800] N 7200 N - - - _ ~ = _ N
Coppet 2,900,000 27,100] N 26300] N| s15000] N 2ag00f N - - _ _ _ - - =
Lead 500,000 11,100 N 68,100] N] 2270000] N 20,3005 N - - _ — - — - N
Mercury 23,000 U U 150] N U u 140 100 130 1] U J U
Nickel 1,600,000 se400( N 25000 N 13400{ N 19,300 N - - - - - _ - -
Selenium 380,000, U u U U - - - - — - - -
Sitver 390,000 v u v ) I - - - - - = -
Thallium 3] u U U - - - _ — ~ — -
Tin 47,000,000 u U U u — _ - — — - ~ ~
Vanadium 550,000 18,700f N 467000 N 16100] Nl s1soo] N[ - _ . = ~ ~ — =
Zinc 23,000,000 165000f M| 185000 N| 4830000 N 87400 N - _ _ ” = ~ - -
Lithium 12,000 u u 19,800 u U U U u U u y
NSWC CRANE
MU 16/16
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TAB. 3-4
SWMU 16/16 Confirmation Samples Analytical Resuits Summary

ISAMPLE * 16/16-32A 16M16-33A 16/16-34A 16/16-35A 16/18-36A 16/16-37A 16/18-3BA 16/18-70 16/16-71 1616-72 16/16-73
COMPOUND SAMPLE DATE: 10/25/85 10/25/95 10/25/85 10/25/95 10/25/25 10/25/05 10/25/95 2168196 2171968 217196 217196
TYPE: SOIL SOIL SOIL SO SOIL SOIL S0il, LIQUID B0IL SOIL SOiL
LOCATION: 85 S5 S5 S8 85 88 S5
CLEANUP ] ] ] ]
LEVEL ugikg uglkyg Q ug/kg Q uglkg Q ugfkg Q ug/kg Q ugig Q uglkg Q ugikg a uglkg Q ug/xg Q ugtkg [s]

Acetone 9,200,000 181JB 2648 28|)8 61]JB 28|48 30|48 33| 48 u - - -
2-Butanhone 5,200,000, 11)JB8 1018 18|48 24]1.8 14|J8 13|JB 19{ JB u - - .-
Chlorcferm 960 8] U [¥) U u u u [§] - - .
m+pxylene 99,000 99 11 U U u U u - - N -
Methylene chloride 22,000 16| B 22| B 18| B 2| B 15| B8 18| B 4] B 140 Ja - - -
o-xylene 99,000 36| J a5 J U u U U ¥] - - - -
Toluene 280,000 U 3214 U U U u U 110 J U U U
Tetrachloroethene 14 000 U 1] U u u V] u u - - -
Trichloroethene 14,000 U U u 1] U 5 U 18,000 - - -
Benzene 2,700.000 U U U L u u u 1] u u
Ethytbenzene 58,000 U u U u U U U u 2l o al J u
Jotal Xylenes 89,000 5] U u U u U U u sl 4 7l & al J
Bromodichloromethane 2,800) U U U U u U N] U ' . .
1,2-Dibromo-3-chioropropane U U U U U 26] J 3] v] - -
[SEMRVORATIE GRGANG
Anthracene 1,900 - - - - - - - U U U U
Acenaphthylene 660 - - - - - - — u 250| C i60| C 200| C
Acenaphthena 36,000 - B - - - - U 60| C 200] ¢ 2701 C
Benzo(a)anthracene 680 - - - - - - -- u 29 25| C 220] C
Benzo(b)fluoranthene 660 - - - - - - - U 15] J 24| C 270] C
Benzo{k)fuoranthene 660 - - - i - - -- u 74| J 10jJC 100| C
Benzo{a)pyrene 660 - - hd b - - - - 12184 17|BJ 260|BC
Benzo(g h, jperytene 660 - - - - - - - U 68|BJ u 89{BC
bis(2-ethylhexyl) Phthatate 61,000 - - - - - - - 21 J - -
Chrysene 800 - - - . - il - U 110 C 80| C 270 €
Dibenzo{a,h) anthracene 120/ - - - - - - - U U u 24|BC
2,4-Dinitotoluene 76,000/ - - - -- - - - 1 J _ _ B
Fluoranthene 1,600,000 - - - - - - - 9] 400f C 200} C 920] C
Flyorene 28,000 - - - - - - - U 1,400 C 740| C 1,100 C
Indeno(1,2,3-cd) pyrene 1,200 - - - e - - - U U U 140 C
2-Methylnapthalene 860/ - - - - - - - U - - -
Naphthalene 80,000 = - - - - - - 2 J 780| C 2201 C 340| C
Phenanthrene 6EC - - - - - - - U 3600 C 1,900| C 3100| C
Pyrene 1,200,000 - - - - - - - 1 J B40| C 410] C 1,200f €
EXPLOSIVES:
2 4-DNT 78,000 U U ) U U 8} u - - - .
2,8-DNT 1,300 U ] U u V] U U - _ - _

NSWC CRANE
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TABLE 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

[saMpLE® 16/16-324 16/16-33A 16/15-34A 16/16-358 16/16-38A 16/16-37A 16/16-38A 16/16-70 18/18-71 16/16-72 16/16-73
COMPOUND SAMPLE DATE: | 10/25/85 10725195 107250685 10/25/85 10725005 10125095 1002595 216006 21708 27196 27106
TYPE: SOIL SOIL SOIL SOIL SOIL S0tL S0IL LIQUD SOIL SOIL SoiL
LOCATION; 55 SS S5 55 S5 55 S8 1 — 1
CLEANUP
LEvELugrkg | ugkg @l wakg @] wemg lol ugme Jo] ugkp Ja} uogmg Jal ugkg | @ ugg | G| ugxg |a| wamxg ja] uankg
PE 1533 e
Aldrin 50 U 5] U U u U u u - - -
Alpha-BHC 201 U U U 8] U U U 0.0012] JP - - -
Beta-BHC 4.02 U U 1Y) U V] ] U U - - -
Gamma-BHC {Lindane) 288 U 1) U u 1] 7] U u - — -
4,4-0DDD 3,500 u U U U U u u U - - -
4,4-0DE 2,500 u 5] u U U U 1] u — - -
4 4'.0D07 ] U u ] U u U U 3] - - -
Dieidrin 53 U U U U U u u u - - -
Endosulfan | 2,000 u U u u u u u i - - -
Endosultan i 2,000 U U U U U I8 U u - - -
Endosulfan sulfate 442 U o u u u u U U _ _ —
Endrin 12,000 u U U u U u U anoza] Jp - — -
Endrin Aldehyde 154, U U U 3] U U u 0012| JP - - -
Heptachlor 180 u U U U ] U U Q.016[JPR - - -
Heptachlor epoxide 94 1] Y] Y U u U U u - -
Methoxychlor 200,000/ U U U u U u u 0.0078)JP8 - - -
- - - - - - 0.030{ J8 - - -
- - - - - - - oo2s[ 4 - - --
sl - T = 1T = T[ [T — T] - T T ] weel#l - TT - T -
METALS
Antimony 31,000 - - - - - - - 41] B — _ N
Arsenic 870 - = = - - - - u - - -
Bariurn 5,500,000 = - - - - - - 1821 B - - -
Beryltium 400 - - - = = - - 34| 8 - -
Cadmium 39,000 - - - = — - - u - - -
Chromium 940,000 - = = - - - - 253 - - -
Cobalt 100 - = - = - = - U - - -
Copper 2,900,000 - - = = = - = 43.2 - — -
Lead 500,000 - - - - - - - 202 - - -
Mercury 23,000 U U U U U 1] u U — - -
Nickel 1,800,000 - - - — - - - 18] B - _ -
Selenium 350,000 - - - - - - - U — — N
Silver 390,000 - - ~ - - = - U - - -
Thalliumn - - = - - - - u _ _ N
Tin 47,000,000 - - - = = - - u — — -
Vanadium 550,000 - - - - - - - U - - -
Zinc 23,000,000 - - = - - - - 581 - - -
Lithium 16,300 N U u u ¥ u 1 - - - -

NSWC CRANE
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SWMU 16/16 Confirmation Samples Analytical Results Summary

TABLE 3-4

SAMPLE # 1616-74 1616-75 1616-76 18/16-77 1618-78
COMPOUND SAMPLE DATE: 27196 217196 27198 247196 277198
TYPE: S0IL SOIL SO SOIL SOIL
LOCATION:
CLEANUP T ] ] ] i
LEVEL ugikg uglkg Q uglkg Q ug/kg Q ugikg Q uglkg Q
Acetone 9,200,000 u u U U U
2-Butanone 5,200,000 ] U 9] U 3]
Chiloraform 960 U u U U 1
m+p-xylene 99,000 - -- - -
Mathylene chloridé i 22,000 8| JB J48 JB JB 4| JB
o-xylene 59,000 - -- - -
Tolusne 280,000 U U 7] u u
Tetrachloroethene 14,000 u u U u u
Trichloroethane 14,000 U uU U u U
Benzene 2,700.000 U U L u U
Ethylbenzene 58,000 U 3] U u U
Total Xylenes 95,000 U U U L u
Bromodichloromethane 2,900 3] 1 u U u
4] u U U U
Anthracene 1,900 - - - - --
Acenaphthylene 860 - - - - -
Acenaphthene 26,000 - - --
Benzo(a)anthracene 660 - - - - -
BenzobHluoranthens 660 - - - -- -
Benzolk)flucranthene 660 -- - -~ -- --
Benzo{a)pyrene 860 - - - - --
Benzofy,h i)perylene | 860 -~ -- - - -
bis(2-ethylhexyl) Phthalate 1,000 - -- - - --
Chrysene 800 - - - - --
Dibenzo(a h} anthracene 120 - - - - --
2,4-Dinitotolvene 78,000 -~ -- - - --
Flugranthene 1,600,000 - -- - -- -
Fluorene 28,000 - - - - -
Indeno(1,2,3-cd} pyrene 1,200 - - - -~ -
2-Methyinapthalene 660 - -- - - -
Naphthalene 80,000 - -~ - -- -
Phenanthrene 660 - - - - =
Pyrene 1,200,000 - - -- -- --
2.4-DNT 78,000 35 U u U U
2,6-ONT 1,300 111 P U U ] u
NSWC CRANE
SMWU 16/16
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TABLE 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-74 16/46-75 16/16-76 16M6-77 16/16-78
COMPOUND SAMPLE DATE: 21196 27196 27196 277196 211198
TYPE: SOIL SOIL SOIL SOIL SOl
LOCATION:
CLEANUP —] —] T — —
LEVEL ugiky wghg lal uwg la wg | @ ughg | @ ugkg | aQ
Aldrin 0341 JP U 3] U U
Alpha-BHC 2.01 U U 8] u U
Beta-BHC 402 U U ] U 9]
Gamma-BHC (Lindane) 268 o1l Jp U U 011] P u
4.4-DDD 3,500 89 0.3| JP 014 P 0.42| JP o.19| JP
4.4'-DDE 2,500 053 JP U 011] JP U 021 JP
4,.4-00T [ G 02| U u U
Dieldrin 024} JP 016] JP u U 022 JP
Endosulfan | 094{BJP 0.16} P8 0.077|JPB 018|JBP ]
Endosuttan 1) 23] JP U U 0.31] JP u
Endosulfan sulfate 211 JP u U u i
Endrin 12| P V] U u 014 J
Endrin Aldebyde B P 02] P u 0o5| JP U
Heptachlar. 043] JP U U 024f JP U
Heptachlor epoxide 057 JP U U 0oe2) JP U
Methoxychlor 15] JP U U ooa| J U
DRGANGPHISPHORGUS PESTIEIDE
Sulfotepp - - - - -
Famphut - -- - -
: — 1T - T N T I B
Antimony 31000f  109,000|BN" 206 [an¢ 1.610|BN" 55,300] N* 5,440 BN*
Arsenic 970 7520 3720 3,340 40,000 11,800
Barium 5,500,000f 6.900.000 £ 28,0001 E 274000 E 1,120,000 E 312000, E
Beryllium 400 B4 B 497 B8 542] B 394 B 6231 B
Cadmium 38 000 145000] E 25} UE 128| BE UE UE
Chrotnium 940,000 30,700 E 13,000 E 13,600] E 17700] E 22,100| E
Cobalt 100 3750 B 4350 B 5160f B 3430 B 8,700
Capper 2,000,000] 5170000 E 24200] E so0000] €| 380000 E 32400] E
Lead 500,000] 15,300,000 E 22800 E 174000] E| 14900000 E 73,800 E
Mercury 23,000 - - - - -
Nickel 4,600,000 258001 E 9540 E 11,000 E 13,7001 E 14600 E
Setenium 360,000 60| B 474| B 624 B 319] B 1,070
Silver 390,000 1,290] B U U 487 B U
Thallium L u U U U
Tin 47 000,000 58400 E 2,520( BE 3,220| BE 2650| BE 2,120| BE
Yanadium 550,000 9,850 E 18,1001 EP 18,1001 E 26100 E 37,300 E
Zinc 23,000,000] 48,700,000] E 478,000] E 1,880,000 E 2450000 E 123000 E
Lithium - - - -
* NC CRANE
NU 16/16 :
i 7

+ Measures Report

Notes:

1. Qualifiers

J: Estimated below reporting limit.

U: Below Detection limit

B: (for organic analyses) Analyte alse found in

in corresponding blank samples(s)

P: Value from guantitation and confirrnation columns
differed by more than 25°%. Data flagged were the
lower of the two values.

N: Spike recoveries outside of QC limits

E: Exceeded range of calibration curve

D: Value from secondary dilution run

2. — Not analyzed

97



TABLE 3-5

BACKGROUND AND BORROW PIT ANALYTICAL RESULTS SUMMARY

Interim Measures Arsenic Barium Beryllium | Chromium | Cobalt Copper Lead Lithium Nickel | Vanadium Zinc
Cleanup Level (ug/kg) 870 5500000 400 940000 100 2800000 | 500000 1600 1600000 | 550000 | 23000000
NSWC-BP/BF-001 3M16/95 9400 62400 570 15800 3900 15300 13800 12800 10000 - 31200 395
NSWC-BP/BF-002 3N16/95 3000 63100 560 16900 4600 16100 14000 11700 10800 30800 41900
NSWC-BP/BF-003 1012195 7809 92100 740 22400 8600 15100 14200 14900 14500 38000 40800
| NSWC-BP/BF-004 10/12/95 6300 83500 810 22800 7000 13500 13700 14700 13500 38200 40100 |
NSWC-BP/BF-005 10727195 1300 20600 NR 4600 2400 4300 3500 NR 6200 7300 16000
NSWC-BP/BF-006 10/27/95 1800 26700 NR 56800 3200 4800 3500 NR 6600 8600 17700
NSWC-BIOF0O1 3/7/96 9200 86300 827 17700 9200 14600 15900 7440 11100 30200 34000
| NSWC-BIOF002 3/7/96 €210 82000 557 11100 10700 9190 i 16200 4890 8540 20100 24300
NSWC-BIOF003 3/7/96 8200 61200 417 15900 10800 9910 13500 6960 9500 27100 27000
NSWC-BIOF004 3/7/96 4550 123000 728 10400 98590 10300 16700 4730 9860 18300 27000
NSWC-BIOF00S5 Y7/98 7430 105000 602 12100 8690 10900 16300 5820 8050 24100 29700
NSWC-BIOF006 3/7/96 5880 89200 642 300 10300 10400 16500 5100 9410 20900 25800
NSWC-BIOF007 3796 | 11400 | 58300 546 17700 6370 15400 16400 8730 10800 32000 35700
NSWC-BIOFO0B 3/7/86 6130 91900 648 11400 14100 10400 17000 6220 10500 22300 29900
NSWC-BIOFO0S 3/7196 2960 83500 540 9490 4860 10500 13200 6030 8990 17200 39700
|> NSWC-BIOFO10 3/7/96 5260 46700 478 12400 8080 7120 13700 4430 ;240 .-20900 206800
NSWC-BIOFO11 37196 6870 73000 542 38300 9180 16000 15200 45200 183000 24200 38700
_ N3WC-BIOFQ12 3/7/96 6730 54600 459 17600 12600 11200 14500 7940 21100 23500 31300
NSWC-BIOFO13 3/7/96 2880 51600 454 9360 7820 8510 7380 5580 10600 | 14200 | 25300
NSWC-BIOFQ14 3/7/96 2580 62700 623 8480 12100 10400 7720 6520 17800 13200 36100
Notes
1. Qutlkned results in BOLD indicate a sample level above the Interim Measures Cleanup Level
2 NR = Not Requested
3. Analytical results are for metals only. No other analytes were present at levels near or above Inferim Measures Cieanup Levels Criteria.
NSWC CRANE
SMWU 16/16
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4.0
SAMPLING, ANALYSIS AND QUALITY CONTROL

41 SAMPLING PROCEDURES

All sample collection activities were performed in accordance with the SAP for Interim Measures Cleanup.
Chain-of-Custody (COC) procedures and records were maintained for each sample shipment sent to the
laboratory for analysis (Appendix D). Samples were collected and preserved per the SAP in order to
maintain the sample integrity. Equipment rinse blanks, field duplicates and trip blanks were collected and
submitted to the laboratory in order to assist in evaluating field and analytical precision, accuracy,
representativeness, and comparability. The laboratory performed method blank, sample matrix spike,
sample matrix spike duplicate, sample duplicate, surrogate and standard matrix spike analyses in order to
evaluate laboratory accuracy and precision.

4.2 SAMPLE COLLECTION

During this interim measure, samples were collected for site characterization, waste characterization and
classification, confirmation of meeting cleanup criteria, and/or for documentation of existing conditions at
the time of source removal.

4.21 Characterization Sampling

Characterization samples were collected from both sumps, the ASTs, scils under the ASTs, and the
various excavations of the slag/ash piles. Samples submitted to an off-site laboratory were labeled,
placed in a cooler, and preserved with ice. Characterization sample results are summarized in Table 3-2.
Appendix D contains all sample data by sample number.

4.2.2 Confirmation

After excavation activities were completed, confirmation sampies were collected from all of the areas.
These samples were analyzed for Appendix X parameters listed in the SAP or parameters more specific
to the known contamination. In the east and west sumps, samples were collected from the wash/rinse
water to determine compietion of work. In the area of the slag/ash pile excavations, a 25-foot grid was
placed over the area, and the number of samples collected was selected as the cube root of the number
of grid intersections. Figure 3-1 shows the location of each sample collected. Sail confirmation samples
were collected using either a stainless steel core sampler lined with a brass sleeve that was hand driven
into undisturbed soil or a stainless steel trowel. Samples were submitted to an off-site laboratory and
were marked, placed in a cooler, and preserved with ice to prior to shipment to maintain sample integrity.
Confirmation sampie results are summarized on Table 3-4. Appendix D contains all sample data by
sample number.

4.3 SAMPLE ANALYSES

Site characterization samples were analyzed for various compounds depending on location and previous
knowledge of site activities at these locations. Disposal characterization samples collected to determine
the methed of disposal were analyzed for RCRA Toxicity characteristics referencing Test Methods for
Evaluating Solid Waste, SW 846, USEPA, 1986, (SW 846). Analytical parameters and results are
provided in Appendix D. Confirmatory sampling and analysis for the Appendix IX constituents was to
ensure complete removal of all contaminated material. The analytical methods employed for this SWMU
were in accordance with the SAP and SW 846 methodologies. The analytical methods used for analyses
associated with these interim measures activities are presented in Table 3-1 and in Appendix D.

4.4 DATA QUALITY CONTROL

Seventy-six soil, three sludge, and twelve liquid samples collected from NSWC Crane SWMU-16/16 were
analyzed for nitrate, pesticides/PCB's, RCRA characteristics, metals, organophosphorus pesticides, semi-
volatiles, volatites, herbicides, dioxins, and/or explosives.

4.4.1 Field Quality Control

Field guality control samples were coliected during all phases of the work at SWMU-16/16. Results of the
NSWC CRANE

SMWU 16/16
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field duplicate samples are summarized in Tables 3-2 for characterization sampies, and 3-4 for ‘
confirmation samples, along with the sample results. Trip blanks, equipment rinsates, and ﬁgld duplicate
analytical results from characterization and confirmation sampling events were evaluated to identify
p.ential sources of error introduced during sampling. The equipinent rinsate was collected by fiushing
decontaminated sampling equipment with deionized water (from the facility), collecting the rinse water and
submitting it for analysis. Resuilts were used to evaluate the effectiveness of decontamination procedures
in preventing sample cross-contamination. No target compounds were detected above reporting limits in
the rinsate blanks, except methylene chioride. This confirms that cross-contamination of the samples
through sample equipment was not a potential concern. Methylene chloride was detected in 16/16-RB11.
However, the methylene chicride concentration in this rinse blank was similar to the level found in the
corresponding laboratory method blank and is likely attributable to laboratory background levels.

Trip blanks were submitted and sample results were evaluated to identify any cross-contamination that
may have occurred during storage and shipping of the samples to the analytical laboratory. Trip blanks
were received in sealed sample containers from the laboratory and were not opened at the site.
Methylene chioride was detected, at low levels, in most trip blanks. These levels were similar to the levels
found in the corresponding laboratory method blanks and are likely attributable to laboratory background
levels.

Duplicate samples were collected from sample locations during all rounds of sampling events. Samples
16/16-018, 16/16-026, 16/16-038, 16/16-052, 16/16-062, 16/16-26A, 16/16-38A, and 16/16-076 are all
identified as being field duplicate samples of field samples 16/16-017, -025, -037, -051, -061, -025A,
-037A and -075, respectively. Precision criteria for duplicate samples was established in the QAPP.
These precision criteria do not apply when values for analytes are estimated below the reporting limits.
Criteria was met for the majority of the field duplicate samples, with the exception of several metals for
samples 16/16-017 and 16/16-018. These two samples replicated well with respect to metals results
meeting the cleanup levels. Overall, field duplicate precision is determined to be acceptable.

442 Laboratory Quality Control

Laboratory analytical data was evaluated by the assessment of precision, accuracy, representativeness,
comparability, and completeness. Precision is a measure of the reproducibility of measurements under a
given set of conditions. Laboratory duplicates, matrix spikes, and matrix spike duplicates were used to
determine the precision of the analytical process.

Accuracy is a measure of the bias in a measurement system and is defined as the closeness of the
reported value to the true value. The accuracy of a measurement system was assessed by evaluating the
results of quality control samples such as matrix spikes, analylical surrogates, and laboratory controi
spikes.

Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process condition, or an
environmental condition. Representativeness in the faboratory is ensured by using the proper anafytical
procedures, meeting sample holding times, and analyzing and assessing field duplicate samples.

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared with another. Anaiytical data are considered to be comparable when similar sampling and
analytical methods are used and documented per the QAPP.

Laboratory completeness is a measure of the number of valid measurements obtained from all
measurements taken in the project and can be compared to the number that was expected {o be obtained
under normal sampling and analytical conditions.

Data has heen reviewed to determine whether data quality objectives were met for the sampling and
analytical programs. Method blanks were free of target compounds above the reporting limits. Sample
surrogate recoveries fell within acceptable ranges to meet the project data quality objectives, although
surrogates spiked for pesticide analyses exhibited variable recoveries. In these instances, the column
used for quantitation showed acceptable surrogate recoveries. In all cases, sample results have been
flagged as necessary.

The majority of iaboratory control spikes had acceptable recoveries with the following exceptions. One
standard spike analyzed for pesticides had a high recovery {219%) for 4,4-DDE. Another standard spike

NSWC CRANE
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analyzed for explosives had a high recovery (155%)for HMX. In both cases, the corresponding field
samples had no hits for the respective analytes, and the reported resuits are considered acceptable.
Laboratory contro! spike and standard spike duplicates had acceptable results for precision, when
analyzed.

The sample matrix spikes and matrix spike duplicates (MS/MSD) had acceptable accuracy ~nd precision
with few exceptions. The MS and MSD of sample NSWC 16/16-38A were analyzed for volatiie organic
compounds and had high recoveries for 1,1-dichloroethane (DCA). The corresponding field samples had
no hits for DCA, and the reported results are considered acceptable.

The MS and MSD performed on sample NSWC 16/16-071 and analyzed for pesticides had low recoveries
for endosulfan I, dieldrin, endosulfan il, endrin, and 4,4-DDD, which ranged from 0 to 32%. The
corresponding laboratory control spike had acceptable recoveries for these analytes, and matrix
interferences are contributing to the low recovery. Only one of these analytes was detected at a level
above its reporting limit. NSWC 16/16-074 had 4,4-DDD at 8.9 ug/kg, and the cleanup level for this
compound is over 300 times greater than this amount. No other sampie in this lot (NSWC 16/16-070,
-074, -075, -076, -077, -078) contained hits greater than the reperting limits, and cleanup levels for these
compounds are 35 to 4000 times greater than the corresponding reporting limits. The MS and MSD
performed on sample NSWC 16/16-070 were analyzed for pesticides and had 0% recoveries for Aldrin,
due to masking by a large peak which was eluting near Aldrin's retention time. This interfering peak was
also present in the corresponding field samples NSWC 16/16-RB13 and -070. Data has been correctly
reported for these samples and is considered acceptable.

MS/MSD recoveries for several metals were slightiy low, but in all cases the post-digest spike recoveries
were acceptable and data was flagged appropriately. Antimony recoveries ranged from 12% to 157% in
several analytical batches. Chromium in ane batch had MS and MSD recoveries at 0% and 24%,
respectively; however, the sample concentration in the corresponding unspiked sample was three times
greater than the spike amecunt. The cleanup criterion for chromium is 9 to 102 times greater than sample
concentrations found in corresponding samples. In one quality control batch, the cadmium recovery was
50% for the MSD sample. Nickel had one low MSD recovery at 51%. The cleanup criterion for nickel is
17 to 213 times greater than sample concentrations found in corresponding samples. Thallium recovered
low in three of the seven metals batches, with MS/MSD recoveries ranging from 0%-66% in these three
runs. There were no thallium hits above reporting limits for any of the corresponding field samples, and no
cleanup criterion has been established for this analyte.

Data quality objectives for accuracy, precision, comparability, and completeness were outlined in the
QAPP. Overall, the data quality objectives for this project have been met, and data is determined to be
acceptable.

A number of samples, summarized in Table 4-1, had analytes with reporting limits that exceeded the
cleanup levels specified in Appendix D. In these cases, there were no hits for the target analytes and the
practical quantitation limit has been reported per the USEPA guidance document. '

NSWC CRANE
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TAb.Lc 441
ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS

SAMPLE # 1616-003 | 16/16.022 | 16/16-023) 16/16-024 | 16/16-025 | 16/16-026 | 16/16-027 | 16/18-026 | 16/16-029 | 1616-030 | 16/18.031 | 1618:032 | 16/16.033 16/16.034 | 16/16-035 | 16/16-036
SAMPLE DATE orores | toiames | 10113es | 1ortaes | 10/1395 | 1ori3ms | sorraes | 101385 | 10maes | 10M3es | 10n3es | 10rves | 1015 | 1013/95 | 101385 | 101385
TYPE CLEANUP S0IL SO SO SOIL SOIL S0OIL SOiL SO SOIL SQIL SO SQIL S0IL SOIL S0OIL SOIL
COMPOUND LEVEL ug/kg
1,2-Dibromoethane 19
2-Haxanohe 50 53 57 57 57 58 56 52 57 58 55 54 54 54 55
2-Meaihylnaphthalene 660
3-Chioropropene ] 8.5 57 57 57 58 5.8 52 57 5.5 55 54 5.4 5.4 55
4,4'-DOT 8 21" 18°* 18 16" 36 19" 19* 18
Acanaphthylene 680
Acryloniteile 2.0 1300 1100 1100 1100 1200 1100 1000 1100 1100 1100 1400 1100 1100 1400
Aldrin 50
alpha-BHC 201 21 11+ B1* g2* 94" 19" 93" 33" 94~ ao>
Anthracene 1800
Aroclar 1016 110 210 180+ 180 * 180 ¢ 390 * 190 * 150 * T30~
Algelor 1221 110 420 370 ¢ 370 380" 770 370" 130+ 380 * 360 * 130 *
Aroclor 1232 110 210 180 180 * 190°* g0 * 190" .190° 180~
Aroclor 1242 110 210 180+ 180 * 190 * 390 * 190 * 190~ T80
Aroclor 1248 110 21G* 180 * 180 * 190+ 350 190* 190 * 180 *
Aracter 1254 110 210° 180~ 180 190 * 390 ° 190" 50+ 85~
Arcciot 1260 110 210~ 180 * 180~ 180 * 380 190~ 150 - T80 -
Arsenic 70
Benzo{ajanthracene 660
Benzo(a)pyrens BE0
benzofbifluoranthene 580
Benzo(g hi)perylene 660
{Benzof{klucranthgne 660
Beryllium 400
beta-BHC 4.02 i1 91 9.2* 94" 19" g3 04 39"
Chicrdana €60
Chlorobenzilata 200
Chloroprene & 65 8.7 57 57 58 56 52 57 5.5 55 54 54 54 55
Chiysene 0]
Cobalt 100 1200 1200 1100
delta-BHC 6.03 11" 91° 92" 94" 19" 93" 94 55"
Dialiate 14000
Oibenzo(a.h)anthracene 120
Dibenzofuran 660
Dietdrin 53
Endosuifan Suifate 44.2
Endrin Aldehyde 154 K 16" 18" 19 3g* 19 * 19 8-
Ethyl cyanide 100
amma-BHC {Lindane) 269 42 21 18°* 18° 18+ 39 19 656 ° 19°* 36 3.6 36 3.6 18 * 72"
Haptachlor 180
Heptachior Epoxide 94
lindeno{ 2, 3-c-d)pyrena 1200
iodomethane 3 85 5.7 5.7 5.7 5.5 56 52 5.7 55 5.5 5.4 54 54 55
Kepone 47 32 183 * 185 ° 188 * 386 185 * 66 * 188 * 178 * 72 ¢
Pentachloroethane 10
Phenanthrens 660
Toxaphene 770 1100 * 910* 920 940 1900 * 930 ~ 940 * 8GO *
trans-1,4-Dichlofo-2-butene Lk a3 29 29 28 28 28 26 29 27 28 27 27 27 27
* denotes reporting imils increased due to diktions
NSWC CRANE
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ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS

TABLE 41

SAMPLE # orenaT] 65038 | 1610008 | 1616044 | 1616045 | 16/16:061 | 16115062 | 16/16:063 [ 16:16:064  16/16:065 | 16/15-066 1 16716294 | 16116244 1616.25p | 16/16.26A | 1816-27A
SAMPLE DATE 1001395 | 10385 | 10135 | 101885 1019795 | 10nes | 10mems | 101985 | 10119/85 119095 | 10m19/5 | 1025/5 | 10/25/95 10/25/95 10425095 | 10/25M5
TYPE CLEANUP SCiL SOIL SOIL SO SOiL SOIL SOIL SOIL S0IL SO SCIL SOIL SOl S0 S0IL SCIL
[COMPOQUND LEVEL ugikg
1,2-Dibromosthane 19 20 29
2-Hexanone 50 53 53 55 B8 200 290 52 63 7 62 &1 80 63
2-Methyinaphthalene 860 20000 *
3.Chioropropene s 53 53 55 886 29 29 52 6.3 71 62 6.1 6 6.3
4.4-DDT ] 34" 34 56 ¢ 3507
Acenaphthylene 880 20000 *
Acrylonitrile %0 1100 1100 1300 5800 5800 1000 1300 1400 1200 1200 1200 1300
Aldrin 50 450 170 *
aipha-BHC 201 17" 17 a3* 450 22 170*
Anthracens 1900 4900 *
asoclor 1018 110 340+ 340 * 660 * 100 3500 *
Aroclkor 1221 10 690 * 690 * 1300 * 18000 6800 *
Aroclor 1232 110 340 340 " 660 * 2100 1 3500 ~
Aroclar 1242 110 340 * 340 660 * 9100 ®00 "
Araciof 1248 16 340 340 * 660 * 9100 o0+
Acaclor 1254 110 340> 340 * 660 * 9100 3500+
Argclor 1260 110 340° 340 * 660 * 8100 3500
Arsenic 70 8000
Benzo{a)anthracene 850 20000 *
Benzo(a)pyrene 660 20000 *
benzo(b)fuoranthene 580 20000 *
Benzo(g,h,i}parylene 660 20000 * ]
Banzo{k)fluoranthene 860 20000 "
Beryllium 400 2000
beta BHC 4.02 17" 17 33" 450 70"
Chlordane 660 9100 3500 *
Chlorobenzilate 3200 18182 694G *
Chloroptens 5 5.3 53 £5 £.6 29 29 52 83 71 62 61 6 6.3
Chiysene #00 20000 *
Cobalt 100 11000
delta-BHC 603 17 ° 17" =R 450 170"
Diallate 14000 90909 34747 *
Dibenzo(a,hlanthracene 120 20000 * 390 390
Dibenzofuran 860 20000 *
Dieldrin L4 66" 910 350
Endosulfan Sullate 4.2 66 * 910 350 ¢
Endrin Aldehyde 154 34 34 66 * 810 380
Ethyl cyanide 100
gamma-BHC {Lindane} 280 34 34" 66" 910 36 44 38 3.8 350 * 42 47 4 4 39 41
Heptachlor 190 450
Heptachlot Epoxide o 450 170 *
Indens(1,2,3-¢-d)pyrene 1200 20000 *
ov— s 53 53 86 29 29 52 6.3 74 82 61 6 63
Kepone a7 345" 345* 6681 * 0081 2475 * 47 47
Pentachioroethane 10 29 29
Phenanthrene 660 18000*
Toxaphene TH0 1700 " 1700 * 3300 * 45000 17000
trans-1,4-Dichloro-2-butene 15 27 27 27 33 150 150 28 32 36 o 30 30 T
+ denotes reporting imits increased due 10 ditions
Ne'AIC CRANE
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TABLE 4-1
ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS

SAMPLE # 1616-037 | 16/16-038 { 16/16-039 | 16/16-044 | 16/16-045 | 16/16-061 | 16/16-062 | 16/16-063 ] 16/16-064 | 16/16-065 | 16/16-066 | 16/16-23A [ 16/16-24A | 16/16-25A | 16/16-26A | 16/16:27A
SAMPLE DATE 101395 { 101795 § 101395 | 1018495 | 10m9es | 1om9mes | 1oM9m5 { 1omees | 1on9ms | womams | 1anames | womeses | doeses |ooreses Lo1orsmes | 1042505
TYPE CLEANUR BCIL SOOI S0IL S0IL SOIL S01L S0iL SOIL SOt S0IL SOOI S0IL S0IL SOIL SOl S0IL
COMPOUND LEVEL ug/kg
1,2-Dibramoethane 19 29 29
2-Hexancne 50 53 53 55 66 200 290 52 63 7 62 61 60 63
2-Methyinaphthalene 860 20000 *
3-Chloropropene 5 53 5.3 55 66 29 29 52 6.3 71 6.2 6.1 5 6.3
4 4-0DDT ] 8 34" 66 * 350 -
Acenaphthylene 660 20000 *
Acrylonitrile 260 $100 1100 1300 5300 5900 1000 1300 1400 1200 1200 1200 1300
Aldrin 50 450 170
alpha-BHC 2.01 17 " 17 * 33" 450 272 170
Anthracene 1900 4900 ¢
Aroctor 1016 140 240 340 660 2100 4500 *
Aroglor 1221 110 630 * 690 ° 1300+ 18000 5900 *
Aroclor 1232 110 340 * 340 660 * 9100 3500 *
Asoclor 1242 10 340~ 30 660 * 9100 300
Araclor 1248 110 340" 340 *° 660 * 9100 2500 *
Aroclor 1254 110 340° 340 * 660 * 9100 3500 *
Aroclor 1260 110 340 * 340 * 660 * 9100 3500 *
Arsenic 70 8000
Benzo(a)anthracene 860 20000 *
Benzo{a)pyrene 860 20000 *
benzo(bfluoranthene 880 20000 *
Benze{g h,i)perylens 860 20000 *
Bengo(k}fluoranthene 860 20000 *
Beryllium 40 2000
oeta-BHC 402 17" 17 33 450 170 *
Chiordane 660 9100 3500 *
Chiorc benzilate 1200 18182 6940 ¢
Chlofcprene 5 53 53 55 6.6 29 29 52 63 71 62 6.1 6 63
Chrysene 800 20000 *
Cobalt 100 1000
delta-BHC 8.03 17 17* 33 450G 170 *
Diallate 14000 90909 34747 *
Dibenze{a hanthracens 120 20000 390 390
Dibenzofuran 880 20000 ~
Dieldrin 53 66 * 910 350~
Endosulfan Sulfate 442 66 ° 910 350 -
Endrin Aidehyde 5.4 34" 4 85°* 910 260
Ethyl cyanide 100
gamma-BHC {Lindane) 2.68 34°* 34° 66 * 910 3.6 4.4 36 8 350 * 42 47 4 4 39 4.1
{Heptachior 190 450
Heptachlor Epoxide 84 450 170
Indeno{1,2,3-¢c-d)pyrene 1200 20000 *
{odomethane 5 53 5.3 6.6 29 29 5.2 6.3 7A 6.2 6.1 8 6.3
Kepone 47 345" 345 661" 9091 3475 * 42 47
Pentachloroethane 10 29 29
Phenanthrene 650 16000*
Texaphene 770 1700 ° 1700 * 3300 45000 17000
|trans-1,4-Dichloro-2-butense 15 27 27 27 33 150 150 26 32 36 l 30 30 31
NSWC CRANE
SMWU 16/16
interim Measures Report 4-6 02/24/97




5.0
SUMMARY AND CONCLUSIONS

MK collected characterization samples from the various areas included in the SWMU-16/16 IM to determine
disposal options. The results indicated that the slagfash piles and sludge in the east sump were considered
hazardous waste because of lead contamination and required stabilization before landfilling. The soils
underneath the ASTs were classified as a special (petroleum) waste, while the sludge inside of the ASTs was
treated. The liquids and sludges from the west sump were contaminated with trichlorcethene at a level that
required treatment and disposal. The sludges were solidified and then incinerated. A copy of the Certificate
of Destruction is located in Appendix E.

MK excavated the material from the east sump, transported it to the hazardous waste landfill for treatment,
and conducted visual and rinsate sampling in the sump. The slag and ash piles were excavated and sent to
the hazardous landfill for treatment and disposal. Confirmation sampling was conducted on a grid pattern in
the area of the excavation. Additional soils were removed after the first set of sample results was received.

Sample analysis resuits have revealed that the soil at SWMU-16/16 presently contains fevels of lead above
the interim cleanup levels and may merit further consideration. However, the source of contamination has
been removed, and, therefore, the IM has met the requirements and objectives of the Work Plan for SWMU-
16/16. It is recommended that additional evaluation be performed to determine the potential risk to human
health and the environment at SWMU-16/16. In addition, work beyond the scope of this Interim Measure is
underway at SWMU-16/186 for tricnloroethene-contaminated groundwater and will be discussed in the Interim
Measures Report for Delivery Order 0027.

Based on the work performed at SWMU-16/16, the confirmation sample results, and the acceptance of the
physical work by the ROICC and NSWC Crane personnel, it is recommended that this site be considered as
meeting the requirements and objectives of the Interim Measures Cleanup Activities.

NSWC CRANE
SMWU 16/16
Interim Measures Report 5-1 02/24/97
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NAVAL SURFACE WARFARE CENTER
CRANE WORK PLAN

SOLID WASTE MANAGEMENT UNITS
#16/16 AND #24/00

NSWC CRANE
CRANE, INDIANA

August 18, 1995
Reavision B

CONTRACT N62467-93-D-1106
DELIVERY ORDER #0009

Prepared by:

MORRISON KNUDSEN CORPORATION
2420 MALL DRIVE
CORPORATE SQUARE 1 - SUITE 211

NORTH CHARLESTON, SOUTH CAROLINA 82406
. MK Safety and Hf?h' Peogram Manager . Dafe
AR Zeeesid /B ﬁz _ ¥
MK Quafty Program, Date
| 1Y Sep 75
nager Date

(

MK Program Manager D#te

TANCE
m /3 55/07_95-/

U.S. Na\y/Responsible Authority " Date

TOTAL P.G2



@ MORRISON KNUDSEN CORPORATION  oCEIVEV

ENVIRONMENTAL AND GOVERNYENT DIVISION 5
. L 12 0%
J
SWMU ACCEPTANCE AND TURNOVER
\KK-CRANT"
DATE: July 12, 19967
TO: Steven Downey, Proj. Mar. FROM: W.M. Kemp Jr., QCS

LOCATION: NSWC LOCATION: NSWC
SUBJECT: Finai inspection and accepunce by the ROICC

—The final inspection for the Solid Waste ¥anagement Unir Interim Measures Cleanup for
the physical work completed at SWMU-16/65"was conducted on 7-1-7G . The
compieted physical work was accepted by the ROICC on _3-/¢- 26 establishing the
beneficial date.

MORRISON KNUDSEN CORPORATION

Signamre__ sk im oA Date__ 7-//-F/
Signamre S A/5 T A Ao Date 7]-/2-9¢
Signature ) 7 Date

ICC
Signarurs Z(,, M/f;{L Date 7//// 7{/

St R Y

The compietion and acceprancs of the Interim Measures Report will complete thus closure
at a later date.

ce: Greg Jones PMO I
Brent Robertson ROICC | paguecTueNRER |
File |PRCIECT MaNECER |

e

g e
IPRC.ECT ERmesR
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NAVY/REGULATORY CORRESPONDENCE
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ANTH
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Morrisen Xsudsen Corperation
2420 Mall Txivae

Corporacs Squaxs 1 Suite 211
North Charlasten, SC 29406

CONTRACT NE62467-31-D-1108, DELIVERY CRDER 3, HESPONSE

ACTION CCNTRACT, NSWC CRAME, IN

i
Ganktlgmen:,

Sukq:

This lnc:ei ig to gmrve as technical dirgezion for ths followin
]
actieng: |

2sa following shall ks ccmplecsd at the Cast Eigh Zxplosive Avea
sy ¢ 16:!che 3 tanks (2-100 gal and 1-250 gal] tanke and piping
ghall Pe dlsmantled. claaned, wipe tsstad and properly dispesed.
Additionally, the visually ataiced soils and aoy f{ree pioduct are

to be vemoved.
TRers 3r3 Apgroxizatsly 48 C¥ ¢f pzoduct and 150 OY of stajzed

scil. '
)

You shall proceed promptly with tha performanca of this tachmical

raction.. You are &3 pravids a tudgatary impact of thig
dircction tg the Contractizg Cfficer within 5 days of its
{gsuancs. ! Tf in your cpinien, thiz direciiom falls withio any of
the catmgorisg defired {(n paragraph (B! of clauxe G8. Technical
Cirmcticn, of veur csesTact, you 2hall promptly notify tte
Csatraciing Officer iz wricipg. Ysu shall take no actlem uxcil
the Ceniractizg Officar nas issusd a medificcticn o the delivery
ordexr ox cthervise resclved the lssue.

If yeu have any questiony, c=xmtac: Jin=y Jones, Code 13011, ac
803-~743-05484 cxr DEN 563-334s. —

. "y L q. .
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SesiiaL PAUL U Zaot

RECEIVED
DEPARTHEYY OF THE SAVY 0CT 10 1995
AOUTEH BAVFPFAVERGCH Enviroamcnal s
Coda 1854 VME-CRANE
P. Q. Box 196010
M. Charlestcn, SC 29419-3010 ‘ NSWC - CRANE
432:-3009
PROEST UEMBER | ACT | iNFC
FAX COVER SHEET PROECTMGMCEY | |
, proscTzvemeza | L
GNL SUPT P
AFZTY HELTH | !
OATE:  Ocicber 10, 1995 TME:  12:00 PM ST ANGREAT
. QACC SUPTRVSCR | i
TO: Sieve Downey PHONE: 812-354-63941 PROUSST COHTROLE | !
Morriscn Knudsen Camp. FAX: 812-854-6344 o sognEmmig |
FROM:  Adrianne P. Townsel Wilson PHONE:  803-743-0582 |syocrsmzsren | |
South Civ FAX: BO3-743-04€5 | |
RE: USEPA Infermal comments regarding Work Plan & Task Sgecific HAES Btan WO,
for IM at SWMUs 15 & 24 at NSWC CRANE, IN e N\ D\ ST
. E P LA g b n
cT: . LT VDL RACS
s - S Q=
Numter of pages inclucing cover sheet: 2 \% =0 O
ey
Stleve,

Carcl and I talked this morning. She will be sencing her approval of the plan with the
following concerns: Pleasa just send correciad pages same revisicn since change are
mincr and has teen navy agproved. - 7

Generally, she manticned tharthe rcil off tox sampling should not be compesited.
Fegion 3 will be recommending discreet sampling with & minimum of 2 samptes per box.
if soils were tesied n situ they do nct have ¢ te lested again to cetermine waste
analysis.

1. Pg 3 remove 3¢d sentenca In last paragraph * If the removed......as §ill in beds” since
this will nct be allowed in the swmte of Indlana. Also delete in 41 santence ..."and will be
resiored lor continued use afiar remediaticn.” since Beds A will nct be altered.

2. Pg. 18 sec 4.1.4 para 1 line ¢, celete “...ar used as fiil.”

3. Pg 12, Sail Sampling-Caral will be calling Tom Srent this aftermcon the be sure the
100 ft gnid is consistent with the “How Ciean is Clean Gnd System”, this system is based
cn acreage. VWa may have to make the grid lighter. The spectfics will be relayed to
Tom Brent.



4, Pg 21, Sec 4.2.5, The rinsate sample may de used (a detarmine if the concreta is
clean. This may be of more impartancs on cast High or other sites., since its no longer
relevant at SWMU 24,

5. Pg 58 of SSHP, Phone number for Region S Emergency should be 312-353-2318.
Add 24-hr emergency indlana Number 317-233-7745
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DNR-GUIDANCE DOCUMENT, PART 2

MEDIUM AND LARGT SITE SOIL CLEANUP VERIFICATION
(GREATER THAN 10396 SQUARE FEET)

Part 2 descoibes sansteal mrodom tampling soarswas @ verily the recmediadion of meditm and large sites
greater than 0.25 acres in siz=. The staezics emiclay he use of gridding o Bcilitite the unbrased selecsca

of sampling peints ard aczspted smdsteal toels for evaluating the resulnt darm The starsgies provide 2.

95% confidencs level af derermining 2my het spot canesotratons ea a site. It cormaies guidaces en sanmling
protocsl and pecosvary documenmecen for clean c'csuru Parr 2 also discusses boew o ssablish grid
rervale, ser grids, snmplc grids, sadsacaily evalvats the dam, use grids to guids addidenzl remedial
actvides, disposal cptoos, regortng, and 1 csruficafion checklist It afso provides guidames ca the
sampling of ex-situ renedial proczssey (¢.3., tarmal dezarpen).

Tae tem clean clogurs’ means char the site 3ax be=q restarsd w aizher Type A ar Type B levels. Type ’\ i<

defined tn Act 307 P.A 1982, s amendad, which refsroness nea-dezct ar background levels, Type B is,

defned n Aot 307 PLAL 1987, as amendad, wiiel redtreness rsk-da<ed oc backzraumd levels. Wastz, sail
other eavircareemal media, ard/or d2os ramoved should be claesifed as hazardeus or non-nazsrdeus
desaamine disposal opdent and findiing requiremests (2. sclid waste under Acz 641 PA. 1973, a2
amendad; Havardous wags under Ao &4 P.AL 1979, a5 amend=d: land ban resoicdens under 40 CFR Pant
258).

All cleamup verifieacon ciuadens must sonnder :.":c spatial arrengemnemts of sample values (pacemed vs
tecaily rercem) and the impacts on the prose=r and fure ussy of the site, Becauss Tw;c B cleznues ars
bated on residual rsk, the discibuticn of that sk, now axnd n the futurs, must be -'-:':""M' Tass=
procsdurss s oot ao:al.:mr C“..t:c' s:L.""'Lng arpreaches may be developed ind submicad for DNR
approval, . .

Thres of the statisrical s=mpling sToteqies moc sommendy usad for cvaluaring repedial sites and wasis
are deterived in Amachment 2. For further discussicn cn sammpling srategies and sample c.,u=::cn
methods, sez “Test Metheds Sr Evaluasing Selid Wast2,* §7-346 Volume [ Field Methods, Novem
{988, Tird Ediceor, US EFA )

Ccr-u:csidng samples for verifving scil remediadon is ner acsspuible without pricr DNR approval. When
veritving 1 soil remediaticn s compice, ccoominant conconoraticns wiil be law, Compotiting may result in
the ceoraminast cogezausticaos ae bemg fapreseacstive of -w':.t remzaine n the sail. I conesntradons oo
low, compasiing mav dilute the concsooadony of 1 conminant @ below its dhreshold desecgcn lomic
Addidonaily, U conmmirarion 5 indicazed nn 2 ccn-.:_:csir:d s:mplc, the loczden of the coneamunzsion

-10-
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ESTABLISHING GRID INTERVALS,

When cheaining samples to verify that soil o wastes have besn adequarely remediated, s imporzat
insure thac the apalydeal results coined wiil provide an wourrs repreesnnatica of the endre arm or
volume under consideration. The location and number of samplet w oc taken az 3 pardeufar remediction
sitz depends ca mapy ficsars: the level of confideacs deired, the spatial and temporal vaniakidicy of the
media to be sampled, ind the costs imvolved An important abjecdve m aay mampling program is '3 cbtam
the mext accurate daea passible while minimizmg the associated casms, Cne medhod 0 accamplish this geal
s 10 uze statigtically valid sampling scaregies. The appreprinzcs mmpic aumber cag be svtimae=d and die
sampling locadens can be chosen withaue bias,

Such sTategies emplay the wiz of gridding w fcilicare the unbiased selecicn of sammpling points and
aceopted statisteal wols for evaluating the resultant dam, Swtadsticad theory allows for the ampling of a.
subset of the grid poinms to achieve 1 rclable chrrac=rizacion of the entire remedial arm or wass.
Subsccdons describe wavs 0 use sampling grids and statisdeal oels w evaluacs areas of remadisden,

The following eqearicns and tibles previde 1 stople basis 1o ssablish 2 grid sysom to faciliqre wndiased
seleden of sampling pooms 1nd sample coverage preportcnal to the arsa being verifed.

\.  Besic Strarzgies. A grid syst=t should be <mbiished ever the arma being remediazed. Grid ociat
repressrxticn sheuld be properticnal w the sizs of the arm. For exczvation, beth the sidewally and -
botem arzxs weaild be included in ths det=rmirzcicn of the area sizm. [t is recomrnanded thar cee of -
te fallowing squaricns be used w0 dezzrmine grid intervals foc smaticmng:

small sira: sze Pore !

1
*

Ny

medium ste: , = I
JA:r
lergz site: j—— = Cf
_ Y sF
WHERE: . A = ar= @ be gnd (squass f=2)
Gl = grid int=rval
St =

Site Factor, leagh of are= 0 Se grid (umcless)

-11-
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[t appears that there are logical size ranges of sitas (0 waich the grid cquaticns apply:
A)  small: up to 0.25 1cre
B) medrum: 023 -3.0 acres
C} large: 3.0 1cTes and gqreater
To simplify this application, use the following chare based oa an average size ringe of sites

(1 acre = 43,560 square fe=r). The zpproximare grid ranges are provided a3 2 quick check oo
mumbers generaced tor specifc 3ites using the abeve fermulas.

Site Acreage* Square Fez* > Grid Interval Rangex
up 0 025 (gmall) up o 10,390 Se= Part |
0.25-3.00 (medium) 10,3%0-130.630 15-5Q frss
3.0 20d over (Jarge) 130,630 + 30 fexe pius .

T Sits acrenge, squars footage, is torad area of sidewalls and base of exzavanon.

2.  Saring the Grid Afe: the grid imtesval is caleulared it ie recommendead thar 3 sealed grid gverlay be
mads 10 superimposs cu 3 map of the rzmediarad area (this ara includes both sidewalls and base).
Some specified point (wsnually the squthwes ..oruz-} sheuld be dasignated 1g the 0,0 coendinars, The
gid can then be adjumad o rmaxdmize tampling coverags, Sceme grid adjustment may be pecsesary tor
uusuzily shaped aress. Ged adjuscnont may xiso be cesded 0 aczommeodars 3 minimum of at lezst
ope wmple fom =ch sidewail, Prepesals for differsnr gmid strarsgies may be submimed for DNQ
review and agproval on 1 cRssdv-~case bagis,

- -

=42-
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3. Vartadons on Bazic Sirategy.

A, Subgridding, It may be warrantzd ta apply grids with differsmx ingervals within the remediated
area 30 thar 1 properdenal sampling can be focused on suspers ar=as (such as sumps, tank

armys, erel).
E‘tL\E’LE: L] ) . [} . [} . - 1] - L} +

"=  Arm [ Sampls Statien, 30' x 200°, GI = 20°
Y=  Aren IT (vubset of T) Sample Smdon, 30° x 30, GI = 10

B. Further Randemizricn. Sites that may have 1 pamsmed distsibuton of waste or contaminaricn
due to time 1equencs of flling, producton sequeness, or physical site eenditions (i.e., furrows)
may require 3 further randemization of tampling. [ such cases, the {ilewing grid <2l sampling-
formar may be sleced inst=ad of at grid point staricus. Each grid e=!l 1 be sampled muat S
dividad into mine equal siz= "subczlls.” Next, 2 randem aumber table ie used to selact in which
of the subesils the sample will be k. The randem sumber tibls is uizd agam to selest which
subezll fior the cext el and <a an. - _

DaMeLe:  [LLIPLLIN ‘ . ‘ ‘
4 514 7 3§
7 3 34 3 9
st ) . ] * . ] * * ]
o
ree——— - " . 1

Arzz = 120 x 200, GI =20

[z the =xampie above, 2 sampiing grid has beza set up wich grid poum swazions 20 feor 2gart using &
approprizte formmula. Two c=ils which have besn selecisd at mndem have been divided tnta nin
subcsils each. Subesil 4 was chosen randomly in one czif ind subez!l $2 in the other c=il. Thi
procsts is contimued for all of the czlls selected ar random for sampling, Samples ars thea taken |
each randomly chesen subesll

a3
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C. Thre= dimensicoal grdding; (o-Siqu and Ex-Siou Remediadens.

In-stos and ex-dity remediatiens involving soils and/or wastes wath A sigroficant vertical eompenent
should be ¢.aluatsd in three dimensiony (volume svauuacon). Examples of such remediaticns wauld
be in-mm sod vaper edracdcn or ex-gtu bigremediaricn nvelving several cubic fest of sol and/ar
wasz. A grid is superimposed oo the romediadon arez s described in the provious seczons and a
vertical campenent iy added af ech node. The verdeal sampling ineresments would be stz speciic and
require pricr approval om the DNR. Refir w Amchmene | *Guide 1o Sample Bias® for additcnal
guidanes ca veroead sampling incrzme.

SAMPLING OF GRID

Sampling of grids may include ail of the zrid stadees or a phased subs=t of the toral stuticns. The subset of |
grid szaticos iy created by a4signing coordinateg w all the nodes and randemly selecdng sodes using 2

ra=dom awmbe geaerater or a modom nurnber tible (refer to Arzelroer 2). A minimum of 12 samples or

2524, whickever iz larger, of the toral grid smdons sheuld be sampled and anabyzed iuually w allow a large

czough dim pool for safstcal anmakywis. [t is advieable thar ecra samples alsa be taken and k=t under

proper chain orf custody ard sorage procsdurss at the tme of inital ;ampling, If the stadsteal analysis

indicares that mers samples ars ge=ded, in addidena] sample Tip © the feld may have besa avoided: A

method Dor caiculadng the smple sis= requirements ig gresented in Acnciment 2 (Lamda rzladonship).

ESTABLISHING SOIL BACKCROUND

Esmblishing sotl background, as required by Acr 307 PA 1932, 11 amendsd Michigan Eavircnmantal
Rasponss Ac: (MERA), can be aczomplitked by un]:.._ng Qgemzenal M=morodum #15 or usmg te
follewing zuidancs,

Background should be sstablished for sits specifc wasts coosttuesm, spesific chemicals used in varisus
procasses, &cilicy operaons, or remedial iovestigation results. Sample inalvses oy inclede mazmis,
Organic consumIcns, of othar it scc.. e wass constreers, Analvses soculd be i agzordanes with Act,
307 2 AL 1982, as amemdad -

Many Sctors e play 3 pary in the packsround conesmraticns of 3 chemizal in sed.

ETXAMPLE: The geclegic erigin (e.2., the paresx rock) of glacial énf nmy have bem hizgh in copper, lecd
or ather meszls thar may be potental contzminams. Additenally, the hydrogesiogic situaden czn altar the
quandry of these slements. Groundwater reharge arsas {e.3.. highlands) are frequendy leached of menls
while groundwater discbargs ares (e.3., swarmps, floodplain) zfe the recipiems of leached meals. Thus,
sic2s in low aress will usually have higher Yackground czsncsntraricns than upland arzms. Other conditions,
sucl 1s precizitatica and atnosgosnic fllcut from widaly disperzed Quman and aarural acdvides, also
aZ=<r scil cone=rraricns,



To ! Scotr Newman@VAVFACAMXZInvironmentcal
Jaohn McCumbers@NAVFACBMXZnvironmencal
Ron Thompson@VAVFAC@MKENvVironmental

- .Ca:
am: Stave Downey@MNAVFACBMKEnvironmencal
subject: Changes @ Cast High
Datsa: Wednesday, October 13, 1995 17:03:35 EDT
Attach: -
Carcify: N

Forwarded by:

- e e W m mh o e om e om  #m e m om M ey = M W W AR e e e oam W M M N M M o e TE M M e R M M e M M M e e o e m m Y e e

CID 034-003

ne cludes a lump sum activitv to remove {2) 1,000 cal.

The scope of this CID
tanks, (3) valva boxas and contcancs, scesl

i
and (1) 250 gal. fuel oi

il
framework, and concrata foundacions. The tanks navs bean ramovad, clsanad
ané stacad on plastic for dalivary to the DRMO. The concrzts foun d tions
hava been disposaed of on site and the other itsms nave also besn ramoved and
scaced con o‘asc*c for disposal on sice. Tha cottom of the foundations wers
sacuvatad with fuel o0il and the soil in the nola was visually stained and
odorous. Therzs is no pooling or frse liquid prasent. The lump sum price
provosad by U.S. Tach Group, Inc. for this D/R work is $4,454.00. This CII

also includes an estimatad 45 CY of petrolium contaminatad so0il to pe

sxcavatad and disposed of as a sgecial wasta. U.S. Tech proposed a unit racs
of $35.00/CY¥ for =xcavation, loading, transporting and CiSpOSlﬁg of this
matarial (non-hazardous) to an approvaed disvosal fzcilitcy agrsed upon by MX
~d “*ck:zlllng the ressulting nols Based on contamination found at the
:tom of the Zoundaczions (4 fa2ac desp) the currant estimace is thag 100 CY

wi petrolium contaminacasd soll mav nead o be rsmowved. IZI this scil contzains
?C3 or la2ad contaminacicn, iz would not be classifiad as a sgecial wasta.
Sample analysis rasults ara sxgectad by LCmMOrrow

CID Q31-00¢

This CID was writtan Lo add 130 CV Lo tha quanticiss for excavation, disposal
and backIill at Cast High. The currant it prices for excavation and
disposal axrs S$3.11/CY and $232.10/CY raspectivaly The currang unic prics
for 3ackZill - Laborx and Equipment is $12.00/CY. The currsnt unit price for
Qackifill - Materizl Supply is $13.33/CY howevar U.S. T2ch has offzrad a
cradiz of $3.00/CY beczuse backiill matarisl is avzilable on-site zpbout 5
milas frcm the SWMU. This rasul:ts in a backfill matarial cost of 55.33/CY
The total subcontract cost for the additional 150 CY is $40,253.00 which
includes $1,172.Q00 for additional Pericrmance & Payment 3ond.
CTD 034-905
As menticnad abovs U.S. Tach has oifared a crediz for utilizing thes on-siz=2
porrow pit foy backZill matarizl. The cradic is $3.00/CY for Casc High andé
3$5.00/C¥ Zor Sludgs 3ed "3". Based cn the currant contract quantcitcies
(including Change Crder No. 1} this cra2dit amouncs to §$1,500.00 (300 CY X
.§5.00/C%) for Cast High and 352,400.00 (200 CY¥ X $5.00/CY¥) for Sludga Bed "3"
or a total subcontract change of $3,900.00 credic

...ditional Analytical

Approximataly 25 addicional samplas will be collacted and analyzed at an



Summary aad Re

commendations

The rescommendad path forward is as fcollows:
Above Ground Tank Area

Zompleca D/R of tanks and appustznances which
Ramove remaining metals contaminated soils in
Characterize remaining petrolium contaminated
Remove all apparsntly contaminatad soils based on odor and visual staininp
Sample the arza to document

Jackfill.
Rastore the

the tank arsa.

final conditicns.

sitcse,

Balance of Cast High Area

i

byl

Cont

Communicatsa

ue excavation of metals contaminated soils.
Closely monitor gquantities as excavation progresses.

-

daily wigh sits Navy personnel (RQICC %

being excavatad.

2XC22a1n

Lo
Cost Summasy

CID 03£-003
n

CID 032-004

CID 034-Q05

Process an additional CID
g those currantly authorized.

(1L necessary)

Tank Ramoval

100 CY Patxolium Contaminated so
130 CVY addicional Metcals Contami
Cradit for backfill macarial
Additional Analycical

-

a

I—

1~-

il
nata

Znvironmenczl)

to add addicicnzal cua

ci approxim__aly $250.00 per sample as - result of this addag
will resulc in added analycical subcontract caosts ol $55,250.00

was stcarted today.

soils for disposal.
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PHOTOGRAPH 2:
CONCRETE SUMP S/W OF BUILDING 146

NSWC CRANE
SMWU 16/18
Interim Measures Report C-4 02/24/97




- by

PHOTOGRAPH 3:
DISCHARGE POINT OFE-SITE SOUTH/EAST OF BUILDING 146

PHOTOGRAPH 4:
DRAINAGE DITCH DRAINING OFF-SITE SOUTH OF BUILDING 146
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PHOTOGRAPH 5:
EXAMPLE OF NETWORK DITCHES COLLECTING SURFACE RUN-OFF

_ PHOTOGRAPH 6:
CONTINUATION OF DITCHES NETWORKING TO DISCHARGE POINT OFF-SITE EAST OF B. 146
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PHOTOGRAPH 7:
BUILDING SLAG DEPOSITS

PHOTOGRAPH 8:
WEST TO EAST RUNNING DITCH DISCHARGE POINT
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PHOTOGRAPH 9:
N/S DITCH EAST OF PERIMETER FENCE S/E OF BUILDING 146

PHOTOGRAPH 10:
A CLOSE-UP OF ANOTHER SLAG DEPOSIT
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PHOTOGRAPH 11:
OUTSIDE S/W CORNER OF PERIMETER FENCE SLAG AND ASH PILES

PHOTOGRAPH 12:
SLAG AND ASH PILE S/W OF BUILDING 146 JUST OUTSIDE OF THE SECURITY FENCE
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PHOTOGRAPH 13:
DEPOSITED EMPTY CARTRIDGES

PHOTOGRAPH 14:
STAINED SOIL S/E OF BUILDING 146
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PHOTOGRAPH 15:
FUEL TANK SOUTH OF BUILDING 146
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PHOTOGRAPH 16:
LINER PREPARATION
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PHOTOGRAPH 17:
PROTECTING GROUND SURFACE FROM POTENTIAL SLUDGE CONTAMINATION

PHOTOGRAPH 18:
PUMPING WATER FROM EAST SUMP AT CAST HIGH EXPLOSIVES
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: PHOTOGRAPH 19:
DIPPING SLUDGE FROM EAST SUMP AT CAST HIGH EXPLOSIVES

PHOTOGRAPH 20:
LOADING ROLL-OFF EAST SUMP AT CAST HIGH EXPLOSIVES
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PHOTOGRAPH 21:
WEST SIDE SUMP AFTER PUMPING WATER OUT, LOOKING NORTH (CENTER)

PHOTOGRAPH 22:
WEST SIDE SUMP AFTER PUMPING WATER OUT LOOKING NORTH (CENTER]
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PHOTOGRAPH 23:
WEST SIDE SUMP AFTER PUMPING WATER OUT, LOOKING NORTH (RIGHT)

PHOTOGRAPH 24:
REMOVING TANK FOUNDATIONS OF WEST TANK
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PHOTOGRAPH 25;
LOOKING N/W AT EXCAVATION WHERE FO TANKS WERE REMOVED
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PHOTOGRAPH 26:
SEEDED AND MULCHED
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PHOTOGRAPH 27:
SEEDED AND MULCHED

PHOTOGRAPH 28:
SEEDED AND MULCHED
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PHOTOGRAPH 29:
GRASS GROWING PROGRESS

PHOTOGRAPH 30:
GRASS GROWING PROGRESS
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