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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE
BROOKS AIR FORCE BASE TEXAS - -

20 June 2002

MEMORANDUM FOR RAY RISNER (TNRCC)

FROM: HQ AFCEE/ERD
P.0O. Box 27008
Fort Worth, Texas 76127-0008

SUBJECT: Naval Air Station Joint Reserve Base
Formerly Carswell AFB
TNRCC Solid Waste Registration No. 65004
TNRCC Hazardous Waste Permit No. HW-50289
Final RCRA Facility Investigation Report,
Solid Waste Management Unit S, 6, 12, 31, and 61

Dear Mr. Risner,

Two copies {one original and one copy) o¢f the Final RCRA
Facility Investigation Report for Solid Waste Management Units 5,
6, 12, 31 and 61 are enclosed for your review per the TNRCC RCRA
permit No. HWS5028% for NAS Fort Worth JRB, Additional copies of
the Final Report are also being sent to the TNRCC Region 4 Office

and to EPA Region 6. This RFI report summarizes historical and
recent environmental investigations and interim remedial actions
performed as part of the completed RFI. The report provides

evidence for, and recommended closure of soil media under Risk
Reduction Standards No. 2 of the TRNCC Risk Reduction Rules
Program.

Should you have any guestions regarding this submission,
please contact me at (817) 782-7167.

Sincerely,

DMiodocd R 0

Michael R. Dodyk, P.E.
Restoration Team Chief
NAS Ft. Worth JRB

<

Prnted on Recyeled Paper
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EPA Region VI

Mr. Gary W. Miller

12445 Rogs Avenue, Suite 1200
Dallas, TX 75202-2733

TNRCC Region 4 Qffice
Tim Sewell

2301 Gravel Drive

Ft Worth, TX 76118-6951

HQ AFCEE/ERD

Mr. Don Ficklen, Restoration Team Chief
3207 Sidney Brooks,

Brooks AFBE, TX 78235-5344

TOTAL P.83
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Responses to Review Comments — page 1

Responses to Review Comments

Document Reviewed: Draft RCRA Facility Investigation Report (RFI), Solid Waste Management Units
(SWMUs) 5, 6, 12, 31, and 61, Naval Air Station Fort Worth, Joint Reserve Base, Texas, Contract
No. F4164-00-D-8032, Delivery Order No. 0009.

Responses to Mike Dodyk’s Comments

Comment 1. It is requested that in Appendix H for the deed restrictions, Mike Dodyk’s name replace
Don Ficklen’s name. Mike Dodyk has ready access to a notary on base so 1t would simphify matters.

Response 1. This change has been made as requested.

Responses to Booz-Allen Hamilton’s Comments

General Comment

This document is clearly written and contains the necessary elements of an RF1 report.

Specific Comments
Comment 1. Please add tabs to separate the sections of the report.

Response 1. This change has been made as requested.

Comment 2. Page 1-1, Section 1.0 st paragraph, 1st sentence. Insert “and” between “JRB” and “was
formerly known as.”

Response 2. The first two sentences have been combined and modified as follows: “The Texas Natural
Resource Conservation Commussion (TNRCC) requested that the U. 5. Air Force (USAF) investigate
solid waste management umts (SWMUs) located at Naval Air Station (NAS) Fort Worth Joint Reserve
Base (JRB), which was formerly known as Carswell Air Force Base (AFB), in Fort Worth, Texas.”
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Responses to Review Comments — page 2

Comment 3. Page 1-1, Section 1.0. 1st paragraph. The second half of the paragraph appears to be more of
a results summary than an introduction and may not be appropriate here. Please consider revising the

paragraph.

Response 3. The summary text included 1n the introduction has been presented in order to set the stage
for the data discussed later 1n the report and supports subsequent conclusions. As a result, no changes
have been made to the document.

" LR

Comment 4. Page 1-1, Section 1.0 1st paragraph, 2nd sentence. Change “an” to “a.

Response 4. This change has been made as requested.

Comment 5. Page 1-1, Section 1.1. 1st paragraph. The first sentence of the paragraph states that the land
has been transferred from the Air Force to the Navy. The next sentence says, “Before complete property
transfer can be accomplished, required environmental investigations.. .are to be completed and
contaminated sites remediated.” Please clanify.

Response 5. The text in this paragraph has been revised to state “Management responsibilities of a parcel
of the former base, now known as NAS Fort Worth JRB have been transferred from the USAF to the
Navy. However, before complete property transfer can be accomplished, required environmental
mvestigations of potential contamination related to USAF activities occurring prior to September 30,
1993 on NAS Fort Worth JRB property are to be completed, and contamminated sites remediated. Once the
previously 1dentified environmental sites are officially closed, official property transfer can be
completed.”

Comment 6. Page 1-2, Section 1.1. After the first partial sentence on the page, insert “The IRAs were
required in order to address surface soil contamination that exceeded RRS 2 cleanup levels " Also, please
state at which of the Solid Waste Management Units (SWMUSs) an Interim Remedial Action (IRA) was
conducted

Response 6. The text was revised to state, “The IRAs were required in order to address soil
contammmation that exceeded RRS 2 levels at SWMUSs 12, 31, and 61.”

Comment 7. Page 1-3, Section 1.2.1. 4th paragraph on the page, 1st sentence. Delete “fractions of.”

Response 7. This change has been made as requested.
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Responses to Review Comments — page 3

Comment 8. Page 1-6, Section 1.3.2. The discussion of the Risk Reduction Standards (RRSs) is rather
brief. Consider providing a more detailed description of the RRSs, including requirements for deed
certification, and the relationship between RRS levels and planned future use.

Response 8. Section 1.3.2 has been revised to include the requested information and 1s included as
“Attachment A” presented with these responses to comments.

Comment 9. Page 1-6, Section 1.3.2. 2nd paragraph, 1st sentence. Insert “in soil samples” between
“analytes” and “were.” Delete “at a site.” Change “RRS 1 value” to “and RRS 2 values” and delete
everything after “value.”

Response 9. The sentence has been modified to read, “In some mstances during the RFI, analytes in so1l
samples were detected above both the RRS 1 and 2 values ”

Comment 10. Page 1-6, Section 1.3.2. 2nd paragraph, last sentence. Reword the sentence to indicate that
the Media Specific Concentration (MSC) was set to the value of the highest detection for which the
Synthetic Precipitation Leaching Procedure (SPLP) leachate was below the groundwater value. The
fourth paragraph of Section 4.0 also uses better wording.

Response 10. The last sentence has been changed to read, “The site-specific MSC was set to the value of
the highest soil detection for which the SPLP extract concentration was below the groundwater MSC.”

Comment 11. Page 1-6, Section 1.4. 3rd paragraph, last sentence. Provide greater detail as to why
ntrusive sampling (below the floor) was not done.

Response 11. The following text was inserted at the end of the paragraph: “Intrusive sampling within or
below the storage sheds was not conducted during Phase I of the RFI in order to avoid potentially
damaging the integrity of the sheds.” This rationale was presented in the RFI Work Plans and was agreed
upon by the TNRCC before the start of intrusive RFI activities at each site (HydroGeoLogic, 1999). Had
significant so1l contammmation been detected directly adjacent to a shed wall during the imitial RFI effort, a
more ntrusive ivestigation below a storage shed would have been conducted during subsequent phases
of the RFL

Comment 12. Page 1-6, Section 1.4, 4th paragraph, 2nd sentence. The end of the sentence should be
revised to conform to the verbiage used in the conclusions. Specifically, the text should state that
contaminants of concern were delineated to RRS 1 or decreasing concentrations. Also, provide a brief
discussion of the regulations that allow delineation to “decreasing concentrations.”

Response 12. The third sentence was modified to state, “...delineate specific contaminants of concern .
(CoCs) to RRS 1 or decreasing concentrations.” Although not specifically stated in the regulations,
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delineating to decreasing concentrations was deemed acceptable by the TNRCC regulator during
discussions at project meetings for NAS Fort Worth JRB providing that the deed certification boundary
was placed at an approved distance beyond the point of the decreasing sample concentration.

Comment 13. Page 1-6, Section 1 4 4th paragraph, 4th sentence. Provide a discussion of the factors
which would trigger an IRA.

Response 13. The following sentence was inserted into the paragraph to read: “If concentrations were
confirmed above RRS 2, IRAs were performed to remove RRS 3 concentrations in order to obtain site
closure under RRS 1 or RRS 2.

Comment 14. Page 1-6, Section 1.4. 5th paragraph, 1st sentence. Please state at which SWMUSs the
monitoring wells were installed.

Response 14. The first sentence was modified as follows: “Groundwater characterization activities were
conducted at SWMUs 5, 6, 12, and 61 as follows.” The second sentence was changed to “During Phase II
of the RFI, one momitoring well was installed at SWMU 12 and two momtoring wells were installed at
SWMU 61 using a hollow stem auger (HSA) ”

Comment 15. Page 1-7, Section 1.4. 3rd sentence on the page. Please state the number of “additional
rounds” of sampling that were conducted.

Response 15. This change has been made as follows “During Phase III of the RFI, two additional
monitoring wells were mstalled at SWMU 12. Two additional rounds of groundwater sampling were
conducted at SWMUs 12 and 61, and one additional round of groundwater sampling was conducted at
SWMUs 5 and 6. Groundwater sampling activities conducted at each site are provided in detail 1n
Section 3.0.”

Comment 16. Page 3-1, Section 3.2. This section presents results from the current RFI along with those
from previous investigations. Consider moving results from the current RFI to Section 4.0.

Response 16. Section 3.0 presents the results of previous investigations conducted nearby or 1n
association with the sites presented in this RFI. Section 3 0 also includes a discussion of the activities
conducted directly 1n association with this RFL Only the results directly associated with specific RFI
activities are presented in Section 4.0. As a result, this change was not made.
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Responses to Review Comments — page 5

Comment 17. Page 3-3, Section 3.2 1.2. 5th paragraph, 1st sentence. If appropnate, state whether ENSR
Corporation got state approval prior to using Oxygen Releastng Compound (ORC). Also, provide an
explanation of the effectiveness of the OQRC 1njection.

Response 17. The LPST site investigation and subsequent ORC injection was conducted under the
direction of the U.S. Navy under the oversight of the TNRCC Petroleum Storage Tank (PST) division.
Limited information about the LPST site 1s included 1n the RFI report for background purposes only, 1n
order to inform the regulators of a documented release of petroleum compounds adjacent to, but not
associated with, SWMUs 5 and 6. Effectiveness of the ORC injection at the adjacent site 1s not relevant to
this RFI and was not included in the report.

Comment 18. Page 3-3, Section 3.2.1.2. Provide additional detail concerming the Leaking Petroleum
Storage Tank (LPST), including any LPST related submittals, follow up work, etc.

Response 18. See response to Comment 17 above.,

Comment 19. Page 3-8, Section 3.2.2.6 st paragraph, 6th sentence. Change “RRS 17 to “RRS 2. Also,
consider revising the paragraph to include a discussion of options available if floor or sidewall samples
were found above RRS 2, as was done 1n section 3.2.4.6.

Response 19. RRS 1 was changed to RRS 2 1n the sixth sentence as suggested. During excavation
activities when samples results exceeded RRS 2 additional samples were collected in incremental steps
outward unti] concentrations were detected below RRS 2. Therefore, the text in Section 3.2 2.6 15 correct.
However, the text 1n Section 3.2.4.6 will be revised to reflect this.

Comment 20, Page 3-16, Section 3.4. 6th paragraph, 1st sentence Describe when a Baseline Risk
Assessment would be required.

Response 20. A Baseline Risk Assessment 1s not part of the RRS 2 process, therefore the sentence has
been modified as follows: “A BLRA 1s not required by Chapter 335, Subchapter S of the TNRCC Risk
Reduction Rules for closures under RRS 2, but 1s required for all closures under RRS 3.”

Comment 21. Page 3-16, Section 3.4. 6th paragraph. Discuss the deed recordation requirement for RRS 2
and RRS 3 closures.

Response 21. A discussion of the deed recordation requirements has been added to Sectron 1.3.2, which
has been revised per the response to Comment 8 and included with these responses to comments as
“Attachment A”. The following reference was added after the first sentence in the sixth paragraph of
Section 3.4 to read: “The deed recordation requirements for closure under all RRS are discussed in detail
in Section 1.3.2.”
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Comment 22. Page 4-1, Section 4.0. 3rd paragraph. Please provide more detail about SPLP, especially
regarding “normal rainfall” and “acidic rain mixtures.”

Response 22. The paragraph 1n Section 4.0 has been modified as follows:

“The SPLP extraction 1s used where the leaching potential from soil to groundwater due to the infiltration
of rainfall 1s to be determined for a contaminant. Analytical results from SPLP extracts indicate the
maximum leaching potential of a target analyte under laboratory conditions that simulate the effects of
time and weather on the sample. SPLP 15 useful in those situations where a determination must be made
whether or not a potentially contaminated material, if left in situ, will leach toxic substances when
exposed to normal weathenng. Instead of sytmulating landfill leachate using dilute acetic acid, as 1s used 1n
the Toxicity Characteristic Leaching Procedure (TCLP), SPLP uses dilute nitnic and sulfuric acids i an
effort to simulate acidic rain mixtures resulting from airborne nitric and sulfuric oxides, which 1s more
characteristic of the site conditions involved with these surface units. Note that due to instrumentation
limitations, the SPLP leaching solution used for VOCs is reagent water; reagent water 1s also used for
SPLP leaching of cyanide 1n order to prevent the evolution of hydrogen cyanide gas. To perform SPLP
extraction, an aliquot of sample 1s mixed with the appropriate leaching fluid for 16-20 hours and then
filtered. A special apparatus is used to minimize volatihzation when VOCs are to be analyzed. Once a
filtered leachate has been obtained, 1t 1s analyzed as a water sample by the appropriate method to
determine the presence and concentration of specific contaminants.”

Comment 23. Page 4-20, Section 4.3.6. Provide a more detailed explanation of the rationale behind not
conducting a groundwater investigation.

Response 23. The text in Section 4.3.6 was modified as follows: “Based on the results of the Phase I soil
investigation conducted at SWMU 31, evidence of a release at the site was limited to the surface soils
only. No contamtnation attributed to SWMU 31 was identified in the samples collected from the 5-, 10-,
or 15-foot intervals at the site. As a result, a groundwater investigation at SWMU 31 was not conducted.”

Comment 24. Page 5-3, Section 5.1.3. Arsenic bullet, 5th sentence. Discuss whether the Texas Natural
Resource Conservation Commission has accepted this chemistry explanation for this or any other
location,

Response 24. The che}nlstry information presented as part of the discussion of sporadic arsenic
concentrations 1n groundwater samples assoctated with SWMUSs 5 and 6 has not been presented
previously to TNRCC regarding sites at NAS Fort Worth JRB. This information was cited in a 1998 U.S.
EPA publication entitled, “Monitored Natural Attenuation for Groundwater” and in a 1998 Technical
Regulatory Guideline published by the Interstate Technology Regulatory Cooperation (IRTC) titled
“Natural Attenuation of Chlormated Solvents in Groundwater: Principles and Practices.” Both of these
documents are cited as references to this RFI Report. Similar chemistry discussions using these references
are planned for RFI Reports currently being prepared for submittal to TNRCC in the near future,
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Comment 25. Figures. Consider moving some or all of the figures mto the body of the report.

Response 25, The figures will be moved to the end of their associated section, behind each section tab as
suggested m Comment ] above.
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Responses to Review Comments — page 8

Attachment A (Response to Comment 8)

1.3.2 Risk Reduction Standards

In Subchapter S of the Risk Reduction Rules, the TNRCC has developed a senies of three standards by
which closure of RCRA sites may be obtained. General procedures for determining these standards have
been based on scientific principals so that specific numeric cleanup levels can be generated. The cleanup
levels are specified for different types of contaminated media such as air, surface water, groundwater, and
soil, and for cross-media contamination pathways such as soil to groundwater and so:l to air. The RRSs
are designed to assure adequate protection of human health and the environment from potential exposure
to contaminants assoctated with releases from permitted units.

A general overview of closure requirements under each of the three RRSs 15 provided below.

RRS1:

RRS 2:

RRS 3:

Closure/Remed:ation to Background — A RRS 1 closure 1s appropriate when 1t 1s
established that the subject site 1s unaffected by past or present waste disposal practices.
Attainment of a RRS 1 closure 1s demonstrated by sufficient sample collection and
analysis to indicate that media contarmmnant concentrations are below the applicable RRS 1
values. In accordance with TNRCC Risk Reduction Rules, RRS 1 values are set at
background concentrations for inorganic compounds or the method quantification limit
(MQL) for organic compounds.

Closure/Remediation to Health-Based Standards and Criteria — A RRS 2 closure 1s
appropriate when 1t 1s established that the subject site does not contain contaminant
concentrations greater than RRS 2 Medium-Specific Concentrations (MSCs) or
background values 1n any contaminated media of concern. In addition, contamination
must be delineated to RRS 1 concentrations. Attarnment of 2 RRS 2 closure 1s
demonstrated by sufficient sample collection and analysis from the contaminated media of
concern using the procedures outlined in Subchapter S of the TNRCC Risk Reduction
Rules and the TNRCC Interoffice Memorandum. A document stating the responsible
persons intention to fulfill deed certification requirements outlined in subsection 335.560
of the Risk Reduction Rules, Subchapter S must also be prepared and approved.

Closure/Remediation with Controls ~ If contaminant concentrations at a site exceed the
RRS 2 values, a RRS 3 closure may be granted when the responsible party recommends a
remedy to control contaminated media of concern that best achieves the requirements
outlined m Subchapter S of the Risk Reduction Rules and the TNRCC Interoffice
Memorandum. This remedy must be approved by the TNRCC executive director, and
following approval the responsible party must subsequently complete the remedy, submit
the final report, initiate post closure care, and complete the deed recordation requirements
outlined 1n Subchapter S of the Risk Reduction Rules.

11
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Attachment A (continued) Responses to Comments — page 9

The primary emphasis of this investigation 1s to meet the requirements of Permit Provision VIII of the
NAS Fort Worth HW-50289 permmit. The NAS Fort Worth JRB is not a listed National Priority List (NPL)
site. However, as the IRP, TNRCC RRS, and RCRA rely heavily on guidance documents prepared under
Comprehensive Environmental Response, Compensation, and Liability Act (CERCL A}, this RFT has been
performed and the report prepared using gudance documents from all four programs.

To determine 1f a release has occurred at any of the SWMUs, the results from samples collected from the
sites were compared to predetermined RRS 1 values. For metals, the RRS [ values were obtained from
the base-specific background values for groundwater, surface soils, and subsurface soils as presented 1n
the Final Basewide Background Study (Jacobs, 1998). For organic analytes, RRS 1 values were
determined using compound-specific MQLs, as defined in the TNRCC Interoffice Consistency
Memorandum (TNRCC, 1998a} and 1ts Erratum Sheet (TNRCC, 1998b).

The Texas Risk Reduction Rules (30 TAC §335 Subchapter S) require that any analytes detected at
concentrations above the applicable RRS 1 value be compared to available MSCs The MSCs presented 1n
tabular form in 30 TAC §335.368 are used to determine 1f detected contaminants pose a threat to human
health or to shallow groundwater Based on the anticipated future site uses and practices at SWMUSs §, 6,
12, 31, and 61, the RRS 2 values used for these SWMUSs were the groundwater MSCs for industnal use
and the so1l MSCs for industrial use based on groundwater protection. Note that no MSC has been
established for total petroleum hydrocarbons (TPH). The RRS 2 value used for TPH was derived from the
TNRCC action level for coarse-grained soils from the Petroleurn Storage Tank (PST) Division (TNRCC,
1996a). :

In some 1nstances during the RFI, analytes in so1l samples were detected at a site above both the RRS 1
and RRS 2 values. In selected cases, the Synthetic Precipitation Leaching Procedure (SPLP) was
performed on aliquots of the affected samples, and the resulting extracts were analyzed. If all results for .
SPLP extracts at a site were below the industnial groundwater MSC, a site-specific so1l MSC for
groundwater protection was developed for that analyte. The site-specific MSC was set to the value of the
highest so1l detection for which the SPLP extract was below the groundwater MSC.

12
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Final RCRA Faciity Investigation Report

SWMUs 5, 6, 12 31, and 61
NAS Fort Worth JRB, TX

Preface

This document contains the Final Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) Report for solid waste management units (SWMUs) 5, 6, 12, 31, and 61 at the
Naval Air Station (NAS) Fort Worth Joint Reserve Base (JRB), Texas.

HydroGeoLogic, Inc (HydroGeologic) prepared this report for Ellis Environmental Group, LC
(EEG), under contract to the U.S. Air Force (USAF) Center for Environmental Excellence
(AFCEE), Contract No. F41624-00-D-8032, Delivery Order No. 0009, m support of the Air Force
Installation Restoration Program (IRP).

Responsible key EEG personnel are as follows:
Rich Wheeler, P.E., Assistant Program Manager
Rick Levin, P.G., Project Manager

This contract will be administered by the Defense Contract Management Command (DCMC),
9549 Koger Blvd., Gadsen Bldg., Suite 200, St. Petersburg, FL 33702-2455. The Contracting
Officer 18 Mr. Chiff Trimble. The Contracting Officer’s Representative 1s Mr. Don Ficklen
(210/536-5290}, representing the AFCEE Environmental Restoration Division (ERD), located at
Headquarters AFCEE, 3207 Sidney Brooks, Brooks Air Force Base (AFB), Texas 78235-5363.

EEG, June 2002 il
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SWMUs 5, 6, 12, 31, and 61
NAS Fort Worth JRB, TX

1.0 Introduction

The Texas Natural Resource Conservation Commussion (TNRCC) requested that the U. S, Arr
Force (USAF) investigate solid waste management units (SWMUs) located at Naval Air Station
(NAS) Fort Worth Joint Reserve Base (JRB), which was formerly known as Carswell Air Force
Base (AFB), in Fort Worth, Texas. The TNRCC requested that a Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) be conducted at SWMUs 5, 6, 12, 31, and 61
to deterrmine whether any hazardous constituents listed in 40 Code of Federal Regulations (CFR)
Part 264, Appendix IX have been released into the environment, RF] activities at the subject sites
have been completed. Field observations and analytical results included in thus RFI Report
indicate that a release of hazardous constituents listed in 40 CFR Part 264, Appendix IX has
occurred to the environment at SWMUSs 5, 6, 12, 31, and 61. However, all contamination
associated with SWMU 31 was removed during interim remedial action (IRA) activities As a
result, SWMU 31 1s recommended for no further action (NFA) and closure under Risk Reduction
Standard (RRS) 1. There remains some evidence of release to soils at SWMUs 5, 6, 12, and 61;
however, analytical results indicate that these releases pose no threat to human health or the
environment. Based on this information, NFA 1s warranted, and SWMUs 5, 6, 12, and 61 are
recommended for closure under RRS 2.

11 Project Background

Carswell AFB was officially closed on September 30, 1993, Management responsibilities of a
parcel of the former base, now known as NAS Fort Worth JRB, have been transferred from the
USAF to the Navy. However, before complete property transfer can be accomplished, required
environmental investigations of potential contamination related to USAF activities occurnng
prior to September 30, 1993 on NAS Fort Worth JRB property are to be completed, and
contaminated sites remediated. Once the previously identified environmental sites are officially
closed, official property transfer can be completed.

On February 7, 1991, the former Carswell AFB (NAS Fort Worth JRB) was issued a RCRA
hazardous waste (HW) permit (HW-50289) by the Texas Water Commussion (TWC), This permit
requires a RFI of all SWMUS s and areas of concern (AOCs) listed in Permit Provision VIII, as
well as those SWMUs and AOCs subsequently added to the list, in order to determine whether
any of the hazardous constituents listed in 40 CFR Part 264, Appendix IX have been released into
the environment.

In accordance with permit HW-50289, a RF]I was conducted on a total of 14 SWMUSs and 2
AOCs at NAS Fort Worth JRB, Texas (HydroGeoLogic, Inc. [HydroGeoLogic], 1999). The
SWMUs and AOCs included in the RFI served mainly as waste accumulation areas (WAAs),
which stored HW before it was either disposed of in landfills, reused on base, or processed
through the Defense Reutilization and Marketing Office (DRMO) for off base recycling or
disposal.

The 1nitial phase of the RFI was conducted at the subject SWMUs during May and June of 1999
in an effort to obtain closure under the TNRCC RRS program. As a result of the initial field
investigation, 9 of the 16 sites required further investigation and/or remediation before closure
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could be requested. As a consequence, Phase II of the RFI was conducted at SWMUs 5, 6, 11, 12,
31, 32,36, 51, and 61 1n April, May, and October 2000. Following Phase II, five of these sites,
SWMUs 5, 6, 12, 31, and 61, required a third round of investigation activities and/or IR As before
closure could be requested, The IR As were required in order to address soil contamination that
exceeded RRS 2 levels at SWMUSs 12, 31, and 61. As a result, Phase III of the RFI was conducted
in June 2001, and November 2001 through March 2002. SWMUs 5, 6, 12, 31, and 61 are the
subject of this RFI Report.

This RFI Report demonstrates that SWMUs 5, 6, 12, 31, and 6] pose no significant risk to human
health or the environment and provides justification for NFA and closure 1n accordance with RRS
guidelines. SWMU 31 shows no evidence of a release to the environment after the IRA, and
therefore 1s recommended for closure under RRS 1. Although there is some evidence of release to
the soils at SWMUSs 5, 6, 12, and 61, these releases have been delineated or removed in an IRA
and pose no significant risk to human health or the environment. As a result, SWMUs 3, 6, 12,
and 61 are recommended for closure under RRS 2.

This investigation was managed by the USAF under the Environmental Restoration Account
(ERA) The primary regulatory programs that govern the RFI and closure of these sites are RCRA
and the TNRCC RRS program. The TNRCC 1s the lead regulatory agency for activities
conducted at the subject sites,

1.2 Site Identification and Description

The areas of interest for this RFI Report are five SWMUs s located throughout the NAS Fort Worth
JRB installation. The SWMUSs listed below are 1dentified as they appear on the TNRCC letter
dated March 2, 1995. These SWMU ident:fications are based on the 1989 RCRA Facility
Assessment (RFA) (A.T. Kearney, 1989) where each WAA was 1dentified with the associated
building number from which wastes were stored. These five SWMUs are identified as follows

¢ SWMU 5 (Building 1628 WAA)

e  SWMU 6 (Building 1628 Washrack and Drain)

e SWMU 12 (Building 1602 WAA)

e SWMU 31 (Building 1050 WAA)

s  SWMU 61 (Building 1320 Power Production Maintenance Facility WAA)

In 1990, new metal storage sheds designated as WAAs were built at SWMUs 5 and 61 mn order to
be in compliance with Permit HW-50289. Each storage shed was assigned a new, mdividual
building number. These new WAA buildings are listed on Table 1.1. The new WAA buildings at
SWMUs 5 and 61 are currently used for the storage of HW. Following the 1989 RFA, the
washrack and drain were removed at SWMU 6, the wastes and concrete pad were removed at
SWMU 12, and wastes were removed from SWMU 31 (A.T. Kearney, 1989). SWMUs 6, 12, and
31 no longer serve as active WAAs at NAS Fort Worth JRB.

The location of each SWMU in relation to the base is presented on Figure 1.1. Table 1.1 provides
a summary description of the waste handied at each SWMU and lists the current status of each
site.
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1.21 SWMUs5and6

SWMUs 5 and 6 are located very close to one another and managed sumilar types of waste.
Therefore they have been investigated as one site. SWMU 5 1s located within the Fhight Line
Area at the intersection of 1% street and E street. This SWMU, which operated from an unknown
startup date until approximately 1989, served as the WAA for Building 1628. Building 1628
housed operations for Corrosion Control and the Aerospace Ground Equipment (AGE)
Maintenance Shop. Corrosion Control personnel treated the F4-E aircraft and associated parts for
corrosion by partial stnipping and painting. Waste paints and thinners (10 gallons/month)
generated by this shop were drummed and disposed of as HW. The AGE shop serviced,
maintained, and dispatched flight line support equipment. Waste o1ls and fluids were collected in
a 500-gallon bowser, Waste synthetic oil was collected in a designated 55-gallon drum Waste
antifreeze (5 gallons/month) was drummed and stored at the accumulation site. Waste paints and
thinners (1 gallon/month) were collected in a 10-gallon drum and stored at the shop’s
accumulation site.

SWMU 5 was described as an outdoor container storage area under a roofed metal shed
constructed 1n November 1988. The concrete base of the shed measured approximately 15 by 10
feet. Waste was stored within this area in 55-gallon drums placed on wooden pallets. Recyclable
oils were stored 1n a 500-gallon bowser and pumped out by a contractor. Lead acid batteries were
stored on a wooden pallet located on bare ground outside the shed. New walls were added to the
former storage shed in 1989 and the WAA was upgraded to store waste in compliance with the
specifications of permut HW-50289. The WAA shed at SWMU § 1s currently used by the 301%
Air Reserve for the storage of HW. Past and current photographs of SWMU 5 are shown 1n
Figure 1.2,

SWMU 6 was located south of Building 1628 and northwest of SWMU 5. SWMU 6 began
operating 1n 1979, and remained 1n use until approximately 1990 (A.T. Kearney, 1989). SWMU 6
served as the washrack and drain for Building 1628, mentioned above. SWMU 6 was described
as an outdoor concrete pad where parts from aircraft engines were washed. The concrete pad was
curbed and sloped so that runoff from the wash operations flowed into a drain. Wastewater from
the washrack drain was piped to SWMU 7, a nearby oil/water separator (OWS), from which the
otly fraction of the fluid flowed to SWMU 8, the sludge collection tank, and the wastewater
fraction of the fluid flowed to SWMU 66, the sanitary sewer (International Technology
Corporation (IT), 1998). The concrete pad and drain at SWMU 6 no longer exist, and the surface
is currently covered with grass.

The wastewater at SWMU 6 may have contained aircraft soap, jet propulsion grade-4 fuel (JP-4),
waste pamts and thinners, aircraft engine hydraulic fluids, and aircraft engine o1l. The primary
cleaning agent used to wash awrcraft pérts at SWMU 6 was the petroleum naphtha solvent, PD680
(Type II). SWMU 6 may also have received surface water runoff from SWMU 3, described
above. A current photograph depicting the former location of SWMU 6 is presented in Figure 1.2.
No historic photos of SWMU 6 were located.
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122 SWMU12

SWMU 12 is located east of Building 1602 at the edge of the parking lot, along D Street, and
operated from approximately 1982 until approximately 1990. Building 1602 housed the
propulsion shop, which was responsible for the build-up and repair of jet engines. The tear down
section of the shop generated waste JP-4 (84-gallons/year) and 7808 o1l (84-gallons/year). Both of
these wastes were collected 1n pans and drummed separately. The afterburner section of the shop
used PD-680 (Type II) for parts cleaning. The waste PD-680 (60 gallons/year) was drummed and
stored at the accumulation site (USAF, 1989).

At the time of the 1989 RFA, SWMU 12 consisted of seven 55-gallon drums of waste on top of
wooden pallets, and two 5-gallon cans on a concrete pad. Drums of product were stored adjacent
to drums of waste. This unit was not fenced or covered (A.T. Kearney, 1989). Past and current
photographs of SWMU 12 are shown in Figure 1.3.

123 SWMU 31

SWMU 31 is located in the Fhight Line Area, southeast of Building 1050 on Perimeter Road.
Building 1050 housed the Pneudraulics Shop, which was responsible for arcraft hydraulic
systems and component maintenance and operational checks. This shop was equipped with two
PD-680 tanks for parts cleaning: one 15-gallon tank and one 50-gallon tank. The contents from
each tank were emptied out and placed into 55-gallon drums every two months. These drums
were then stored at SWMU 31. This umt managed approximately 25 gallons of hydraulic oil per
year and 50 gallons of PD-680 per month.

SWMU 31, which operated from 1955 to 1990, consisted of an outdoor uncovered 6-inch thick
concrete pad measuring 15 by 8 feet. This pad, which had no surrounding fence or secondary
barricade, supported approximately ten 55-gallon drums along with several smaller containers.
No waste 1s currently stored at this area. A roof has subsequently been erected over the concrete
pad, which now serves as a base for a picnic table. SWMU 31 1s located within the boundary of
SWMU 29/Landfill 2. Past and current photographs of SWMU 31 are shown in Figure 1 4.

124 SWMU 61

SWMU 61 1s located in the East Area near Rogner Drive. This SWMU, which operated from an
unknown startup date until approximately 1990, served as an outdoor container storage area for
waste generated inside Building 1320, the Power Production Maintenance Facility. The Power
Production personnel were responsible for preventative maintenance of gasoline and diesel
generators. This facility generated waste antifreeze (13 gallons/month), diesel fuel (9
gallons/month), and o1l (13 gallons/month). These wastes were drummed and kept at SWMU 61
Waste o1ls were pumped out periodically by a contractor and other liquid wastes were sent to
DRMO for disposal.

SWMU 61 consisted of a gravel-based outdoor container storage area that held 55-gallon drums
placed on wooden paliets set on railroad ties. This unit was uncovered and lacked a berm or other
form of secondary containment. During the 1989 visual site inspection (VSI), one of the drums
stored at this unit was noted to have been more than 18 months old. Overall conditions at this unit
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were described as poor. WAA 1319 was built at the western end of SWMU 61 1n 1990. Waste 1s
currently stored inside the WAA storage shed as well as 1n storage contamers located alongside
the WAA under Navy management. Past and current photographs of SWMU 61 are shown in
Figure 1.5.

1.3  Regulatory Requirements

The overall objective of this project 1s to obtain closure of the subject SWMUS’s under the TNRCC
RRS program. An overview of the RRS program 1s presented in Section 4.1 of the RFI Work
Plans (WPs) (HydroGeoLogic, 1999). In addition, the SWMUSs at NAS Fort Worth JRB are
subject to the specific requirements of RCRA Permut HW-50289. These sites are typically very
small and each SWMU only received wastes produced from the industrial practices conducted
within the associated buildings As a result, a large soil boring network and the full suite of
Appendix IX analyses were not justified at the majonty of these sites. The Air Force has provided
justification for a reduced list of soi1l and groundwater analytical requirements for this RFl in a
letter to the TNRCC dated April 20, 1999 This letter 1s included as Appendix A. The RFI WPs
and this RFI Report have been prepared using guidance documents from the Installation
Restoration Program (IRP), RCRA, the U 8. Environmental Protection Agency {(USEPA), and the
TNRCC RRS program.

1.3.1  Project Documents

This RFI was conducted 1n accordance with the RF1 WPs prepared by HydroGeoLogic dated May
1999 (HydroGeoLogic, 1999}, the WP Addendums dated Apnil 2000 (HydroGeoLogic, 2000a)
and February 2001 (HydroGeoLogic, 2001a), and the IRA WP dated October 2001 (Ellis
Environmental Group, LC [EEG], 2001) The RFI WPs contain the Field Samphng Plan, which
was followed duning all sampling activities. The Final Basewide Quality Assurance Project Plan
(QAPP), prepared by HydroGeoLogic dated February 1998 (HydroGeoLogic, 1998), was used as
guidance for managing specific quality assurance (QA) and quahty control (QC) procedures as
well as analytical data generated from the original May/June 1999 RF1. The 1998 QAPP was
revised and reissued in March 2000 as the Final 2000 Basewide QAPP (HydroGeoLogic, 2000b),
and this was the QA/QC guidance document used for the follow-on RFI activities in 2000 and
2001. Project analytical data generation and assessment were designed to achieve data quality
goals 1n accordance with the applicable edition of the Basewide QAPP. Data quality objectives
are discussed n greater detail in Section 1.5.

1.3.2 Risk Reduction Standards

In Subchapter S of the Risk Reduction Rules, the TNRCC has developed a series of three
standards by which closure of RCRA sites may be obtamed. General procedures for determining
these standards have been based on scientific principals so that specific numenc cleanup levels
can be generated. The cleanup levels are specified for different types of contaminated media such
as air, surface water, groundwater, and soil, and for cross-media contammation pathways such as
so1l to groundwater and soil to air. The RRSs are designed to assure adequate protection of
human health and the environment from potential exposure to contaminants associated with
releases from permitted units.

EEG, June 2002 1-5
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A general overview of closure requirements under each of the three RRSs 1s provided below.

RRS1:

RRS 2:

RRS 3:

Closure/Remediation to Background - A RRS 1 closure 1s appropriate when 1t 1s
established that the subject site is unaffected by past or present waste disposal
practices. Attainment of a RRS 1 closure is demonstrated by sufficient sample
collection and analysis to indicate that media contaminant concentrations are
below the applicable RRS 1 values. In accordance with TNRCC Risk Reduction
Rules, RRS 1 values are set at background concentrations for inorganic
compounds or the method quantification hmit (MQL) for organic compounds.

Closure/Remediation to Health-Based Standards and Criteria - A RRS 2 closure is
appropriate when 1t 1s established that the subject site does not contain
contamimant concentrations greater than RRS 2 Medum-Specific Concentrations
(MSCs) or background values 1n any contarmnated media of concern. In addition,
contamination must be delineated to RRS 1 concentrations. Attainment of a

RRS 2 closure is demonstrated by sufficient sample collection and analysis from
the contaminated media of concern using the procedures outlined 1n Subchapter S
of the TNRCC Risk Reduction Rules and the TNRCC Interoffice Memorandum.
A document stating the responsible persons intention to fulfill deed certification
requirements outlined mn subsection 335.560 of the Risk Reduction Rules,
Subchapter S must also be prepared and approved.

Closure/Remed:ation with Controls - If contaminant concentrations at a site
exceed the RRS 2 values, a RRS 3 closure may be granted when the responsible
party recommends a remedy to control contaminated med:a of concern that best
achieves the requirements outhined in Subchapter S of the Risk Reduction Rules
and the TNRCC Interoffice Memorandum. This remedy must be approved by the
TNRCC executive director, and following approval the responsible party must
subsequently complete the remedy, submut the final report, initiate post closure
care, and complete the deed recordation requirements outlined in Subchapter S of
the Risk Reduction Rules.

The primary emphasis of this investigation 1s to meet the requirements of Permit Provision VIII
of the NAS Fort Worth HW-50289 perrmit. The NAS Fort Worth JRB is not a listed National
Priority List (NPL) site. However, as the IRP, TNRCC RRS, and RCRA rely heavily on guidance
documents prepared under Comprehensive Environmental Response, Compensation, and
Liabihity Act (CERCLA), this RFI has been performed and the report prepared using guidance
documents from all four programs.

To determine 1f a release has occurred at any of the SWMUs, the results from samples collected
from the sites were compared to predetermined RRS 1 values, For metals, the RRS 1 values were
obtained from the base-specific background values for groundwater, surface soils, and subsurface
soils as presented in the Final Basewide Background Study (Jacobs, 1998). For organic analytes,
RRS 1 values were determned using compound-specific MQLs, as defined in the TNRCC
Interoffice Consistency Memorandum (TNRCC, 1998a) and 1ts Erratum Sheet (TNRCC, 1998b).

EEG, June 2002
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The Texas Risk Reduction Rules (30 TAC §335 Subchapter S) require that any analytes detected
at concentrations above the applicable RRS 1 value be compared to available MSCs. The MSCs
presented n tabular form 1n 30 TAC §335.368 are used to determine 1f detected contaminants
pose a threat to human health or to shallow groundwater. Based on the anticipated future site uses
and practices at SWMUs 5, 6, 12, 31, and 61, the RRS 2 values used for these SWMUSs were the
groundwater MSCs for industrial use and the soil MSCs for industrial use based on groundwater
protection. Note that no MSC has been established for total petroleum hydrocarbons (TPH) The
RRS 2 value used for TPH was denved from the TNRCC action level for coarse-gramned soils
from the Petroleum Storage Tank (PST) Division (TNRCC, 1996a).

In some instances during the RFI, analytes in soil samples were detected above both the RRS 1
and RRS 2 values. In selected cases, the Synthetic Precipitation Leachimg Procedure (SPLP) was
performed on aliquots of the affected samples, and the resulting extracts were analyzed. If all
results for SPLP extracts at a site were below the industnal groundwater MSC, a site-specific soil
MSC for groundwater protection was developed for that analyte. The site-specific MSC was set
to the value of the highest soil detection for which the SPLP extract concentration was below the
groundwater MSC.

1.4 Investigation Strategy

The RF] was designed and conducted to achieve the following objectives:
¢ Determine if a release from any of the SWMUSs has occurred.
¢ Characterize the nature and extent of any contamination encountered, if necessary,
additional rounds of sampling were performed to accomplish this objective.
¢ Ifnecessary, utihize SPLP to provide site-specific MSCs.
e Perform IRAs to remove contaminated so1l if needed

Prior to imtiating the mtrusive mvestigation at the subject sites, the structural integnty of each
W AA storage shed’s walls and floors was examined for cracks or gaps. As each shed’s integrity
appeared to be ntact, intrusive activities did not take place within any of the WAA storage sheds.

Field tasks used to characterize each site included advancing continuous-core direct push
technology (DPT) so1l borings in order to collect soil samples. This soil sampling method was
used to determine the lithology of native soils and the nature and extent of any surface and
subsurface contarmnation Soil borings were placed in locations where waste was historically
stored, along with areas where surface runoff was likely to collect. At sites where a WAA storage
shed was built over a former SWMU, the soil borings were placed as close to the shed’s walls as
possible. Intrusive sampling within or below the storage sheds was not conducted during Phase I
of the RFI in order to avoid potentially damaging the integrity of the sheds.

Soil characterization activities were conducted as follows. Phase 1 so1l samples were collected
from each soil boring in 5-foot intervals from the ground surface to the top of the water table in
order to determine the nature and extent of any surface and subsurface contamination. During
subsequent sampling events, additional soil samples were collected 1in order to confirm Phase I
detections or to delineate specific contaminants of concem (CoCs) to RRS 1 or decreasing
concentrations. Delineation and confirmation soil samples were collected at the depth intervals
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associated with the corresponding Phase I detections. During Phase III, IRAs were conducted to
remove contaminated soi1l as needed. If concentrations were confirmed above RRS 2, IRAs were
performed to remove RRS 3 concentrations n order to obtain site closure under RRS 1 or RRS 2

Groundwater characterization activities were conducted at SWMUSs 5, 6, 12, and 61 as follows.
During Phase II of the RFI, one monitoring well was nstalled at SWMU 12 and two monitoring
wells were installed at SWMU 61 using a hollow stem auger (HSA). Two rounds of groundwater
samples were collected during Phase II from both new and existing wells at SWMUs 5, 6, 12, and
61. A groundwater investigation was not conducted at SWMU 31, as no subsurface so1l
contamination was encountered During Phase III of the RFI, two additional monitoring wells
were mnstalled at SWMU 12. Two additional rounds of groundwater sampling were conducted at
SWMUs 12 and 61, and one additional round of groundwater sampling was conducted at
SWMUs 5 and 6. Groundwater sampling activities conducted at each site are provided 1n detail in
Section 3.0. Groundwater samples were analyzed for those CoCs 1dentified in the Phase I so1ls

As previously noted, each SWMU received various types and amounts of HW throughout 1ts
respective period of operation. In order to determine 1f the subject SWMUSs present a threat to
human health or the environment, essential information regarding each site was obtained. This
information includes:

e The nature of wastes stored at each SWMU.

¢ The lithology of soils to the top of the water table or refusal beneath each SWMU.

¢ An assessment of potential contaminant impacts on the quality of soil and groundwater

within and around each SWMU.

1.5  Data Quality Objectives

The data generated by this project are of sufficient quality and quantity to meet the overall project
objective to request closure of SWMUs 5, 6, 12, 31, and 61 under the TNRCC RRS program.
Data from the following categories were required for this study:

Site Characterization - Data were used to evaluate physical and chemical properties of soil and
groundwater The data were also used to characterize the nature and extent of any contaminants
detected.

Health and Safety - Data were used to establish the level of protection needed for the sampling
team and other site-related personnel. These data were gathered by the use of orgamc vapor
monitors (OVMs) during mtrusive activities.

A combination of screening level data and defimitive level data was used duning this RFI. Health
and safety data were collected as screening data. All field samples were analyzed following
USEPA SW846 protocols. The definitions of screening data and definitive data, as established by
the Data Quality Objectives Process for Superfund Interim Final Guidance (USEPA/540/G-
93/071, 1993) are described below:

» Screening Data with Definitive Confirmation — Screening data can be generated by
rapid, less precise methods of analysis with less rigorous sample preparation. Sample
preparation steps may be restricted to simple procedures such as dilution with a solvent,
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instead of elaborate extraction/digestion and cleanup. Screening data provides analyte
identification and quantification. Although the quantification may be determined using
analytical methods with QA/QC procedures and criteria associated with definitive data,
screening data without associated confirmation data are not considered to be data of
known quality

¢ Definitive Data — Defimtive data were generated using rigorous analytical methods, such
as approved USEPA reference methods. Data are analyte-specific, with confirmation of
analyte 1dentity and concentration. These methods produce tangible raw data (e.g.,
chromatograms, spectra, digital values) in the form of paper printouts or computer-
generated electronic files Data may be generated at the site or at an off-site location, as
long as the QA/QC requirements are satisfied. For the data to be defimtive, either
analytical or total measurement error must be deternuned.

The methods of analysis selected for samples collected from NAS Fort Worth JRB produced
screening as well as definitive data. The data generated by the laboratory analysis of samples
were sufficiently sensitive to allow comparison of the results to the TNRCC RRS. The 1998 and
2000 Basewide QAPPs describe each analytical method that was performed as part of the
mnvestigation and outlines the QA measures followed by the contract laboratory. A data quality
assessment of the analytical data collected during this RFI 1s presented as Appendix B.

1.6  Report Organization
The remainder of this document is divided 1nto the following sections
Section 2.0 summarizes the installation and site-specific environmental settings for this RFI.

Section 3.0 summanizes any previous site investigations, as well as activities that were conducted
during this RFI These activities included inspection of each WAA storage shed, the collection of
so1l and groundwater samples for analysis, and IRAs.

Section 4 0 presents the results of the RFI and assesses the potential releases to the environment.
Section 5.0 presents a discussion and evaluation of the results presented in Section 4.0.

Section 6.0 presents the conclusions of the RFI and recommendations for closure based on the
results presented in Section 4.0.

Section 7.0 presents the references associated with the preparation of this report.
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Figure 1.1
Figure 12
Figure 13
Figure 1.4
Figure 1.5

Figures

SWMU Locations - NAS Fort Worth JRB, Texas
Photos and Location Map - SWMUs S and 6
Photos and Location Map - SWMU 12

Photos and Location Map - SWMU 31

Photos and Location Map - SWMU 61
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2.0 Summary of Existing Information

The climate, physiography, geology, hydrology, biology, and demographics of the NAS Fort
Worth JRB area are described in the following sections.

2.1 Installation Environmental Setting
21.1  Physiographic Province

NAS Fort Worth JRB 1s located along the border zone between two physiographic provinces. The
southeastern part of the base 1s situated within the Grand Pramne section of the Central Lowlands
Physiographic Province. Most of NAS Fort Worth JRB 1s located within this province. This
region 1s characterized by broad, eastward-sloping terrace surfaces that are interrupted by
westward-facing escarpments. The land surface 1s typically grass covered and treeless except for
1solated stands of upland timber. The northwestern part of the NAS Fort Worth JRB area is
situated within the Western Cross Timbers Physiographic Province This area 1s characterized by
rolling topography and a heavy growth of post and blackjack oaks (Radian, 1989a,b). Surface
elevations for this region range from about 850 feet above National Geodetic Vertical Datum
(NGVD) west of the base to approximately 550 feet above NGVD along the eastern side of the
base. Figure 2.1 1s a section of the Lake Worth, Texas, U.S Geological Survey topographic map
showing the rehef of the NAS Fort Worth JRB/Aur Force Plant 4 (AFP 4) region.

212 Regional Geology

The geologic umits of interest for the region, from youngest to oldest, are as follows: (1) the
Quaternary Alluvium (including fill material and terrace deposits), (2) the Cretaceous Goodland
Limestone, (3) the Cretaceous Walnut Formation, (4) the Cretaceous Paluxy Formation, (5) the
Cretaceous Glen Rose Formation, and (6) the Cretaceous Twin Mountains Formation. A
generalized cross section of the geology beneath NAS Fort Worth JRB is presented in Fagure 2.2
(Radian, 1989a,b). The areal limuts of surface exposure of these unts at NAS Fort Worth JRB are
shown 1n Figure 2.3. Cross section locations and individual cross sections at NAS Fort Worth
JRB are presented 1n Figures 2.4 through 2.7 (CH2M HILL, 1996). The regional dip of the
stratigraphic units beneath NAS Fort Worth JRB 1s between 35 and 40 feet per mile in an easterly
to southeasterly direction. NAS Fort Worth JRB 15 located on the relatively stable Texas Craton,
west of the faults that lie along the Ouachita Structural Belt. No major faults or fracture zones
have been mapped near the base.

21.3  Groundwater

The water-bearing geologic formations located in the NAS Fort Worth JRB area may be divided
into the following five hydrogeologic units, histed from the shallowest to the deepest: (1) an upper
perched-water zone occurring in the alluvial terrace depostts associated with the Trimty Raver, (2)
an aquitard of predominantly dry hmestone of the Goodland and Walnut Formations, (3) an
aquifer 1n the Paluxy Sand, (4) an aquitard of relatively impermeable imestone in the Glen Rose
Formation, and (5) a major aquifer in the sandstone of the Twin Mountains Formation. Each of
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these umts 1s examined more explicitly in the following paragraphs The relationship between
these hydrogeologic units and geologic units 1s 1llustrated 1n Figure 2 8 (Radian, 1989a,b).

21.31 Alluvial Terrace Deposits

The uppermost groundwater 1n the area occurs within the pore space of the grains of coarse sand
and gravels deposited by the Trinity River. In some parts of Tarrant County, primarily in those
areas adjacent to the Trinity River, groundwater from the terrace deposits 1s used for mrrigation
and residential use. Groundwater from the terrace deposits 1s rarely used as a source of potable
water due to 1ts lirmted distribution and susceptibility to surface/storm water pollution (CH2M
HILL, 1984).

Recharge to the water-bearing deposits occurs through infiltration from precipitation and from
surface water bodies. Extensive on-site pavement and construction restricts this recharge.
Additional recharge, however, comes from leakage in water supply lines, sewer systems, storm
drains, and cooling water systems. In 1991, this leakage was calculated to be 1n excess of
approximately 115.5 mllion gallons for NAS Fort Worth JRB and AFP 4 (General Dynamics
Facility Management, 1992). This inflow of water to the shallow aquifer effects local
groundwater flow patterns and contarmnation transport, along with increasing hydraulic head,
which acts as the force to potentially drive water into lower aquifer systems. The estimated
hydraulic conductivity of the alluvial aquifer 1s 4.57 gallons per day per square foot (gpd/ft?)
(Radian, 1989a,b).

This flow between aquifers 1s restricted by the Goodland/Walnut Formations; therefore, the
alluvial terrace groundwater is not hydraulically connected to the underlying aquifers at NAS Fort
Worth JRB. The primary water flow 1n the terrace deposits is generally eastward toward the West
Fork Trinity Ruver, although localized vanations exist across the entire site. The hydraulic
gradient across the base 1s variable, reflecting variations in the flow direction and locahized
recharge. Discharge from the aquifer occurs into surface water on-site, specifically Farmers
Branch Creek.

Potentiometric maps of NAS Fort Worth JRB and AFP 4 alluvial terrace groundwater are
presented as Figure 2.9 and Figure 2 10. Both the Apnil 2001 and October 2001 groundwater
elevation data show an easterly trend in groundwater flow over the area of NAS Fort Worth JRB
toward the West Fork Trimity River (HydroGeoLogic, 2001b).

2132  Goodland / Walnut Aquitard

The groundwater within the terrace deposits 1s 1solated from groundwater within the lower
aquifers by the low permeability of the Goodland Limestone and Walnut Formations. The
primary inhibitors to vertical groundwater movement within these umts are the fine-gramned clay
and shale layers that are interbedded with layers of limestone. Some groundwater movement does
occur between the individual bedding planes of both of these umts, but the vertical hydraulic
conductivity has been calculated to range between 1.2 x 10 centimeters per second (cm/sec) to
7.3 x 10" cm/sec for the NAS Fort Worth JRB and AFP 4 area. This corresponds to a vertical
flow rate that ranges between 1.16 x 107 feet per day (f/d) to 5.22 x 10 f/d (Environmental
Science and Engineering, Inc. [ESE], 1994).
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At the AFP 4 “window area,” the Goodland/Walnut aquitard 1s breached, and the alluvial terrace
groundwater 1s mn direct contact with the groundwater in the Paluxy aquifer. Several wells and
borings have been advanced at NAS Fort Worth JRB to the Goodland/Walnut aquitard. There 1s
no evidence that a similar window exists on the base property. All five monitoring wells that fully
penetrate the Paluxy aquifer on NAS Fort Worth JRB property are represented 1n cross sections
(Figures 2.5 through 2 7). These wells are USGSO01P, USGS05P, USGS06P, USGS07P, and
Paluxy 1 (P1).

21.3.3  Paluxy Aquifer

The Paluxy aquifer 1s an important source of potable groundwater for the Fort Worth area. Many
of the surrounding commumities, particularly White Settlement, obtain their municipal water
supplies from the Paluxy aquifer Groundwater from the Paluxy is also used in some of the
surrounding farms and ranches for agricultural purposes. Due to the extensive use of the Paluxy
aquifer, water levels have dechined significantly over the years. Water levels in the NAS Fort
Worth JRB vicimity have not decreased as much as in the Fort Worth area due to 1ts proximty to
the Lake Worth recharge area and the fact that the base does not obtain water from the Paluxy
aquifer. Drinking water at the base 1s supplied by the city of Fort Worth, which uses Lake Worth
as 1ts water source. The groundwater of the Paluxy aquifer 1s contained within the openings
created by gaps between bedding planes, cracks, and fissures in the sandstones of the Paluxy
Formation. Just as the Paluxy Formation 1s divided mto upper and lower sand members, the
aquifer is likewise divided into upper and lower aquifers. The upper sand 1s finer grained and
contains a higher percentage of shale than the lower sand. Radian (1989) estimated hydraulic
conductivities to range from 130 to 140 gpd/ft’. Transmusstvities range from 1,263 to 13,808
gallons per day per foot (gpd/ft), respectively (CH2ZMHAill, 1984).

2134  Glen Rose Aquitard

Below the Paluxy aquifer are the fine-grained limestone, shale, marl, and sandstone beds of the
Glen Rose Formation. The thickness of the formation ranges from 250 to 450 feet. Although the
sands 1n the Glen Rose Formation yield small quantities of groundwater in the area, the relatively
impermeable lrmestone acts as an aquitard, restricting water movement between the Paluxy
aquifer above and the Twin Mountains aquifer below.

2135  Twin Mountains Aquifer

The Twin Mountains Formation 1s the oldest and deepest water supply source used in the NAS
Fort Worth JRB area. The Twin Mountains Formation occurs approximately 600 feet below NAS
Fort Worth JRB, with a thickness of between 250 to 430 feet. Recharge to the Twin Mountains
aquifer occurs west of NAS Fort Worth JRB, where the formation out crops. Groundwater
movement is eastward in the downdip direction. The Twin Mountains groundwater occurs under
unconfined conditions 1n the recharge area and becomes confined as it moves downdip.
Transmissivities in the Twin Mountains aquifer range from 1,950 to 29,700 gpd/ft’ and average
8,450 gpd/ft’ in Tarrant County. Permeabilities range from 8 to 165 gpd/ft® and average 68 gpd/ft’
in Tarrant County (CH2M HILL, 1984)
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2136  Water Well Survey Results

An inventory of water supply wells within a one-mile radius of the NAS Fort Worth JRB
boundary was conducted by HydroGeoLogic in 1997, Figure 2.11 illustrates the locations of 59
wells that were identified from TWC records. All of these wells were installed and completed in
the Paluxy aquifer or the Twin Mountains aquifer. No active water wells are located on NAS Fort
Worth JRB property. Water 1s supphed to the base by the city of Fort Worth, which obtamns water
from Lake Worth.

214 Surface Water

The topography of NAS Fort Worth JRB is fairly flat except for the lower lying areas along the
tnibutaries of the Trimity River The land surface slopes gently northeastward toward Lake Worth
and eastward toward the West Fork Trimty River. Surface elevations range from about 690 feet
above NGVD at the southwest corner of the base to approximately 550 feet above NGVD, along
the eastern side of the base.

NAS Fort Worth JRB 15 located within the Trinity River Basin, adjacent to Lake Worth. The lake
15 2 man-made reservoir created by damming the Tnmity River at a point just northeast of the
base. The surface area of the lake is approximately 2,500 acres. Lake Worth receives a limited
amount of storm water runoff from NAS Fort Worth JRB during and immediately after rainfall
events. Elevation of the water surface 1s fairly consistent at approximately 594 feet above NGVD,
the fixed elevation of the dam spillway. Part of the eastern boundary of NAS Fort Worth JRB 1s
defined by the West Fork Trimty River. River flow 1s towards the southeast into the Gulf of
Mexico. Because the Trinity River has been dammed, the 100- and 500-year flood plains do not
extend more than 400 feet from the center of the nver or any of its tributares.

Surface drainage 1s mainly east towards the West Fork Trinity River. The base 1s partly drained
by Farmers Branch Creek, a tributary of the West Fork Trinity River. Farmers Branch Creek
begins within the community of White Settlement and flows eastward. Just south of AFP 4,
Farmers Branch Creek flows under the runway within two large culverts 1dentified as an
aqueduct. Most of the base drainage 1s intercepted by a series of storm drains and culverts,
directed to OWSs, and discharged to the West Fork Trinity River downstream of Lake Worth. A
small portion of the north end of the base drains directly mto Lake Worth.

NAS Fort Worth JRB currently has three storm water discharge points that are subject to National
Pollution Discharge Elimination System (NPDES) requirements. Each discharge point is
monttored weekly for chemical oxygen demand, o1l and grease, and pH. The permit has been
violated on numerous occasions. In 1979, these violations prompted the USEPA to formally
demand a corrective action (CH2M HILL, 1984). Several additional samplmng points were
established to deterrmine the flow of pollutants onto and off of the base. Samples were collected
for a vanety of parameters as circumstances (spills, fish kills, odors, and o1l sheen) dictated
(Rachan, 1989a,b).
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215 Climate

The climate n the Fort Worth area 1s classified as humid subtropical with hot summers and dry
winters. Tropical maritime air masses control the weather during much of the year, but the
passage of polar cold fronts and continental air masses can create large variations in winter
temperatures (TNRCC, 1996b). In the Dallas-Fort Worth area, daily mean temperatures range
from 43 .4 degrees Fahrenheit (°F) in January to 85.3 °F 1n July. The lighest recorded temperature
is 113 °F, and the lowest temperature 1s 2 °F. Freezing temperatures occur on average of 25 days
1 the year (National Climatic Data Center (NCDC}), 2000).

Average relative humidity (after noon) ranges from 51 percent (September and October) to 62
percent (January) (NCDC, 2000). Mean annual precipitation recorded at the base is
approximately 32 inches. The wettest months are April and May, with a secondary maximum in
September. The period from November to March 1s generally dry, with a secondary minimum in
August. Snowfall accounts for a small percentage of the total precipitation between November
and March. Thunderstorm activity occurs at the base an average of 45 days per year, with the
majority of the activity between April and June. Hail may fall 2 to 3 days per year. The maximum
precipitation ever recorded n a 24-hour period is 5.9 inches. On the average, measurable snowfall
occurs 2 days per year (TNRCC, 1996b).

During 2000, the average annual temperature in the area was 65.6 °F, and monthly mean
temperatures varied from 43.4 °F in January to 85.3 °F 1n July. The average daily minimum
temperature 1n January was 32.7 °F, and the lowest recorded temperature was 32 °F. The average
daily maximum temperature and highest temperature recorded at the base during 2000 were both
in July was 96.5 °F, and the highest temperature ever recorded at the base was 98 °F in the month
of July. Freezing temperatures occur at NAS Fort Worth JRB an average of 30 days per year.
(National Weather Service, 2001).

Lake evaporation near NAS Fort Worth JRB is estimated to be approximately 57 inches per year.
Evapotranspiration over land areas may be greater or less than lake evaporation depending on
vegetative cover type and moisture avatlability. Average net precipitation 1s expected to be equal
to the difference between average total precipitation and average lake evaporation, or
approximately minus 25 inches per year. Mean cloud cover averages 50 percent at NAS Fort
Worth JRB, with clear weather occurring frequently during the year. Some fog is present an
average of 83 days per year. Wind speed averages 7 knots; however, a maxtmum of 80 knots has
been recorded. Predominant wind direction 1s from the south-southwest throughout the year
(TNRCC, 1996b).

216 Biology

Approximately 374 acres, or 14 percent, of NAS Fort Worth JRB is considered unimproved,
indicating the presence of seminatural to natural biological/ecological conditions. The base lies in
the Cross Timbers and Prairies Regions of Texas, where native vegetation is characterized by
alternating bands of prairics and woodlands. The higher elevations on the base are covered by
native and cultivated grasses such as little bluestem, Indian grass, big bluestem, side oats, grama,
and buffalo grass. Forested areas occur primarily on the lower land and along the banks of
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streams. Common wood species include oak, elm, pecan, hackberry, and sumac. Several non-
native species such as catalpa and chinaberry are common (Radian, 1989a,b).

Typical wildlife on the base includes black-tailed jackrabbits in grassy areas along the runway. In
addition, there are cottontail rabbits, gray squirrels, and opossums mn the wooded areas. Common
birds include mormng doves, meadowlarks, grackles, and starlings. Hunting and trapping are not
allowed on the base, but 1n the nearby rural areas they are a very popular form of recreation
{Radian, 1989a,b).

Reported game fish include black bass, sunfish, and catfish, all of which can be found 1n Lake
Worth, Farmers Branch Creek, and one small pond located on base near the golf course
equipment shed. According to the Texas Department of Parks and Wildhfe and the U.S. Fish and
Wildlife Service, there are no threatened or endangered species known to occur on NAS Fort
Worth JRB. None of the federally listed endangered plant species for Texas are known to occur
within 100 mules of Tarrant County. Of the federally listed endangered amimals species, only the
peregrine falcon and the whooping crane are known to occasionally inhabit the area; however,
none of these 1s suspected to reside m the vicimty of NAS Fort Worth JRB (Radian, 1989a,b).

21.7 Demographics

The following sections describe the regional and site-specific demographics as they relate to the
Fort Worth, Texas area and NAS Fort Worth JRB.

2171  Regional Demographics

Approximately 1,278,606 people reside within Tarrant County, Texas (U.S. Department of
Commerce, 1996). Of this population, 485,650 reside within the city limits of Fort Worth. Several
smaller cities and villages make up the remainder of the population. The cornmunities of White
Settlement, Lake Worth, Westworth Village, Rrver Oaks, and Sansom Park lie within a 3-nmule
radius of NAS Fort Worth JRB. The following populations that reside 1n the cities and villages
are based on 1994 census data: White Settiement (city) 16,502; Lake Worth (city) 4,694;
Westworth Village (town) 2,502; River Qaks (city) 6,747; and Sansom Park (city) 4,136 (U S.
Department of Commerce, 1994). Six schools are within a 2-rmile radius of NAS Fort Worth JRB;
the closest 1s 0.5 miles south (Rust, 1995).

The area surrounding NAS Fort Worth JRB 1s highly urbamzed due to its proximity to the city of
Fort Worth. The area is composed of a combination of residential, commercial, and light
industrial properties that employ the majority of local residents (Rust, 1995).

2472  Site-Specific Demographics

The current full-time population at NAS Fort Worth JRB 1s approximately 3,600 people,
comprising 400 officers, 1,400 civihans, and 1,800 active reservists. Part-time rilitary reservists
will increase this population to over 6,000 military personnel (CH2M HILL, 1996).

Approximately 86 percent of NAS Fort Worth JRB has been developed by way of buildings,
roads, parking lots, runways, and housing and recreational areas. On-site activities include
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various maintenance, inspection, and support activities for fuel systems, weapons, jet engines,
AGE, and specialized ground equipment (HydroGeoLogic, 1999)

2.2  Site-Specific Environmental Setting
The following sections describe the site-specific environmental setting of NAS Fort Worth JRB.
2.21  Site-Specific Soils

The U.S Soil Conservation Service has identified four major soil associations 1n the area of NAS
Fort Worth JRB. The first association 1s the surficial soils of the nearly level to gently sloping
clayey soils of the Sanger-Purves-Shidell Association. Second 1s the Aledo-Bolar-Sanger
Association, which 1s located within the southwestern portion of the Sanger-Purves-Shdell
Association and is characterized as an increasingly loamy clayey soil of gentle to moderate slope.
The third association, the Bastsil-Silawa Association separates the Sanger-Purves-Shdell
Association from the Frio-Trinity Association. The Bastsil-Silawa Association 1s characterized as
a sandy clay loam of nearly level slope (ESE, 1994). The clayey soils of the Frio-Trimty
Association make up the fourth so1l association and are located along the flood plain of the West
Fork Trimity River. The areal limuts of each of these soil associations and their occurrence on-site
are shown in Figure 2.12.

222 Site-Specific Geology

The majority of NAS Fort Worth JRB 1s covered by alluvium deposited by the Trinity River
during flood stages. The Quaternary Period alluvium (Holocene Epoch) occurs downstream from
the Lake Worth Dam 1n the current flood plain of the West Fork Trinity River, on the east side of
the facility. Older alluvial deposits and terrace deposits (Pleistocene Epoch) also occur on-site.
The alluvium is composed of gravel, sand, silt, and clay of varying thicknesses and lateral extent.
The thickness of these maternals ranges from 0 to 60 feet. Fill material is also included within
these deposits where landfills, waste pits, excavation sites, and other construction activities have
altered the oniginal land surface. This fill material is made up of clay, silt, sand, and gravel
mixtures, but may also contain debris and other waste (Radian, 198%a,b).

Below the alluvial terrace deposits are the Cretaceous-age Goodland and Walnut Formations,
which form the bedrock surface beneath NAS Fort Worth JRB. Both formations consist of
mterbedded, fossihiferous, hard limestone and calcareous shale. The upper formation, the
Goodland Limestone, is exposed on the southern portion of the base, south of White Settlement
Road. The Goodland 1s a chalky-white, fossiliferous limestone and marl. The thickness of the
Goodland Limestone ranges from 20 to 25 feet. Below the Goodland Formation 1s the Walnut
Formation (or Walnut Clay). The Walnut Formation 1s exposed in a small area along the shores of
Lake Worth and Meandering Road Creek. This formation 1s a shell agglomerate limestone with
varying amounts of clay and shale. It ranges in thickness from 25 to 35 feet throughout the site
except where erosion has produced a few thinner areas. Subsurface mvestigations have located
troughs and paleochannels that are eroded into the top of the bedrock at NAS Fort Worth JRB.
These paleochannels are typical of an erosional surface modified by fluvial processes and are
filled with sand and gravel deposits ranging in thickness from 15 to 35 feet (CH2M HILL, 1996).
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Below the Walnut Formation is the Paluxy Formation (or Paluxy Sand). The Paluxy Formation
underhes all of NAS Fort Worth JRB. The formation consists of several thick sandstone layers
that are separated by thin, discontinuous shale and claystone layers. Sandstones in the formation
are primarily a fine-to coarse-grained sand with minor amounts of clay, sandy clay, pyrite, lignite,
and shale. The lower section of the Paluxy is generally coarser-grained than the upper section
(CH2M HILL, 1996). Total formation thickness ranges from 130 to 175 feet, with variable
thickness and occurrence of mdividual layers across the site. Only one unit m this formation, a
shale/silty shale, can be extensively mapped across the base,

The older Glen Rose and Twin Mountains Formations are not exposed at NAS Fort Worth JRB
The Glen Rose Formation consists primanly of calcareous sedimentary rock and some sands,
clays, and anhydnite. The Glen Rose caps the Twin Mountain Formation, which 1s the oldest
Cretaceous Formation in the NAS Fort Worth JRB area. The Twin Mountain Formation consists
of a basal conglomerate of chert and quartz, grading upward nto coarse- to fine-gramed sand
interspersed with varicolored shale.
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Figure 2 1
Figure 2,2
Figure 23
Figure 2 4
Figure 25
Figure 2.6
Figure 2.7
Figure 2 8
Figure 29
Figure 210
Figure 2 11
Figure 212

Figures

Lake Worth Topographic Map, Regional

Generalized Geologic Cross Section of NAS Fort Worth JRB, Texas
Areal Distnbution of Geolegic Units of NAS Fort Worth JRB, Texas
Cross Section Location Map

Cross Sections A-A’, A-A”, and A"-A""

Cross Section B-B'

Cross Section B'-B”

Stratigraphic Column Correlating Hydrogeologic and Geologic Units
Water Level Elevations, Terrace Alluvium, April 2001

Water Level Elevations, Terrace Alluvium, October 2001

Water Well Receptor Survey Within 1 Mile of NAS Fort Worth JRB
Soil Association Map, NAS Fort Worth JRB, Texas
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Hydrogeologic Units

Approximate Elevation
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NAS Fort Worth JRB, TX

3.0 Summary of Investigation Activities

This section describes activities conducted as part of this investigation. Preliminary activities
conducted for the site characterization included site reconnaissance, utility clearance, and
inspections of each WAA storage shed. Chemical characterization activities included surface and
subsurface soi1l sample collection and groundwater sampling intended to identify the nature and
extent of contamination that may have resulted from past activities at each site. In addition, IRAs
were performed at SWMUs 12, 31, and 61 in order to remove soil with contaminant
concentrations exceeding RRS 2.

31 Site Reconnaissance and Utility Clearance

Prior to moblizing to the field, HydroGeoLogic conducted site reconnaissance to select sample
locations and to assess requirements for site preparation and clearance of underground utilities.
Proposed drilling locations were determined and marked within and surrounding each

SWMU based on accessiblity and utility locations.

The Navy Public Works Office was notified regarding the intended field investigation and
sampling. Local utility companies were contacted to mark and clear all subsurface utilities within
the area of SWMUs 5, 6, 12, 31, and 61. For the Phase I soil investigation, the Navy Pubhc
Works office 1ssued an individual dig permit for each SWMU under a master Permit No. 264
when utility clearance was completed at each site. Each mdividual dig permit was valid for 30
days, and field efforts for each site were conducted during the apphcable 30-day window. Master
Permit No. 264 expired before the Phase II soil investigation, and intrusive activities for Phase 11
and IIT were conducted under 30-day permuts 1ssued individually for each SWMU.

3.2  Site Investigation Activities

The following sections describe previous mvestigations conducted 1n association with the subject
sites as well as activities conducted as part of this RFL. Investigation activities were conducted at
SWMUs 5, 6, 12, 31, and 61 during May and June of 1999, Apnl and May 2000, October 2000,
June 2001, and November 2001 through March 2002. All sampling activities were conducted 1n
accordance with the RFI WPs (HydroGeoLogic, 1999), the Phase Il and IIl WP Addendums
(HydroGeoLogic, 2000a and 2001a), and the IRA Final Work Plan (EEG, 2001).

As stated earlier m Section 1.3, the Air Force provided justification of a reduced list of sol and
groundwater analytical requirements for this RFI in a letter to the TNRCC dated April 20, 1999.
This letter 1s included as Appendix A.

321 SWMUsSand6

3.211  WAA Storage Shed Inspection

In 1989, new walls were added to the former storage shed at SWMU 5, designated as WAA 1627
(A.T. Kearney, 1989). The 301 Air Reserve currently uses this building for the storage of HW.
Prior to imitiating the intrusive investigation at SWMU 5, the walls and floor of WAA 1627 were
exammed for cracks or gaps. The integrity of WAA 1627 appeared to be intact during the

EEG, June 2002 3-1
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mspection and as a result, intrusive activities did not take place withim the storage shed.
Photographs of the WAA storage shed at SWMU $ are presented in Figure 3.1.

Shortly after 1990, the washrack and drain were removed at SWMU 6. This site has not served as
an active washrack since that time.

3212  Site Investigation History

Although there have been no soil or groundwater investigations directly associated with

SWMUSs 5 or 6 prior to this RFI, in 1993, the Fort Worth District Corps of Engineers conducted a
limited site assessment (LSA) for leaking petroleum storage tank (LPST) site 106684 located
adjacent to SWMUSs 5 and 6 The site contained three leaking underground storage tanks (USTs)
that were removed from the Building 1628 vehicle refueling area in October 1993 [U.S. Army
Corps of Engineers {(USACE), 1994]. These three USTs, 1628-1 (1,000 gallons gasoline), 1628-2
(1,000 gallons diesel), and 1628-3 (2,000 gallons JP-4), were located immediately to the east
(downgradient) of SWMUSs 5 and 6. After the tanks were exhumed, contammated backfill was
returned to the excavation and covered with a plastic liner. Clean so1l was brought n to level the
stte. Three momtoring wells, LSA1628-1, LSA1628-2, and LSA1628-3, were subsequently
installed 1n and around the former UST site (USACE, 1994). The locations of the former UST site
and the associated monitoring wells are depicted in Figure 3.2.

So1l samples were collected during the installation of the three wells and analyzed using EPA
Methods 8310 for polynuclear aromatic hydrocarbons (PAHs}), 8020 for benzene, toluene,
ethylbenzene, and xylenes (BTEX) and methyl tertiary butyl ether (MTBE), and 418.1 for TPH.
So1l samples collected during the installation of LSA1628-3 indicated the area upgradient of the
LPST site was not impacted by the leaking USTs. The soi1l samples during the installation of
LSA1628-1 contained the highest levels of contamination, while the samples from LSA1628-2
contained moderate levels of petroleum contamination. A summary of the 1993 analytical results
for soil is presented 1n Table 3.1. A more detailed discussion of these results is presented 1n the
Rewvised-Final WPs (HydroGeoLogic, 1999).

Groundwater samples collected during the LSA were analyzed using EPA Methods 8310 for
PAHs, 8240 for VOCs and MTBE, 418.1 for TPH, and 160.1 for Total Dissolved Solids (TDS).
Groundwater samples collected during 1993, indicate the same distnbution of petroleum
contarmnation as was found in site soils. This distribution suggests the soil and groundwater
surrounding the UST excavation, and immediately downgradient of SWMUSs 5 and 6 was
impacted by the leaking tanks. A summary of the 1993 analytical results for groundwater is
presented mn Table 3.2. A more detailed discussion of these results 1s presented in the Revised-
Fmal WPs (HydroGeoLogic, 1999).

Following the 1993 LSA, groundwater samples were collected from the three LSA momtoring
wells in 1995 (Law Engineering, 1996). Groundwater samples were analyzed for USEPA
Methods 6010, 7060, and 7421 for metals; 8240 for VOCs; and 8270 for SVOCs. Sample results
were compared to background levels for metals and the practical quantitation limits (PQLs) for
organics. Concentrations of arsenic exceeded background levels in all three of the monitoring
wells sampled and exceeded RRS 2 levels at a concentration of 0.0503 mg/L in monitoring well

EEG, June 2002 32

63



=0

]
ot
Final RCRA Facility investigation Report

SWMUs 5, 6, 12, 31, and 671
NAS Fort Worth JRB, TX

LSA1628-2 (Figure 3.2). Lead exceeded both background and RRS 2 in monitoring wells
LSA1628-1 and LSA1628-2. In addition, concentrations of petroleum related compounds, along
with several SVOCs were detected in the groundwater samples collected at the site. As in the
results of the 1993 LSA, higher concentrations of petroleum related compounds were detected 1n
wells LSA1628-1 and LSA1628-2, with lower to no detections found in upgradient well
LSA1628-3. A summary of the 1995 analytical results for groundwater is presented in Table 3.3,
A more detailed discussion of these results 1s presented in the Revised-Final WPs
{HydroGeoLogic, 1999),

In April 1998, the USACE began remediation activities of the groundwater beneath the former
UST site. ENSR Corporation (ENSR) nstalled two additional monitoring wells, LSA1628-14 and
L.SA1628-15 downgradient of the site (Figure 3.2) and injected a slurry of an Oxygen Releasing
Compound® to a depth of 17 feet below ground surface (bgs), to the north and east of LSA1628-
3 (ENSR, 1998b). Groundwater samples were collected in June and September of 1998 from each
of the five wells at the site, and analyzed for VOCs (8260), PAHs (8310), and TPH (TX1005).
The 1998 groundwater sampling results are presented in Table 3.4. The distribution of
contaminants n the groundwater samples collected from LSA1628-1, LSA1628-2, and LSA1628-
3 was simular to the analytical results of the 1993 soil and groundwater investigation. Benzene
was detected in the groundwater from LSA1628-14 shightly above the current TNRCC MSCs in
June of 1998 and in September of 1998 (ENSR, 1998a). However, higher concentrations of
benzene were detected in upgradient wells LSA1628-1 and LSA1628-2. Concentrations of TCE
and associated VOCs were detected 1n all five wells and are attributed to the regional TCE plume.

As no significant petroleum-related VOCs were detected in the groundwater samples collected
from well LSA1628-3 (Figure 3.2), these results are most likely to be indicative of a release from
the tank excavation at LPST site 106684, and are not considered to be indicative of a release from
SWMU 5 or 6.

3.214.3  Phasel Soil Sampling Activities

During Phase I of the RF]I, three characterization soil borings were advanced around SWMU 5
and two characterization soil borings were advanced at SWMU 6 using DPT. Figure 3 2
iflustrates the location of the SWMUs 5 and 6 Phase I borings, depicted as red circles. Soil
samples were collected from each boring every 5 feet from the ground surface to the top of the
water table. At SWMU 5, one boring (BHGLSWMUO05001) was located where batteries were
stored during the RFA, a second boring (BHGLSWMUO05002) was located on the south side of
the storage shed, and a third boring (BHGLSWMUO05003) was located near the northeast corner
of the SWMU, At SWMU 6, two borings (BHGLSWMU06001 and BHGLSWMU06002) were
advanced within thé former washrack area. A total of five surface soil and five subsurface soil
samples were submutted for chemical analysis. Based on the types and quantities of wastes
handled at SWMUs 5 and 6 (see Table 1.1), all samples were analyzed for the following hst of
analyses:
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Screening:
e TXI1005-TPH
e SW9045C — so1l pH
¢ SW8015 — ethylene glycol

Definitive (Appendix IX):

SW8260B — volatile organic compounds {(VOCs)
SW8270C ~ semivolatile organic compounds (SVOCs)
SW6010B/7000A — trace elements (metals)

SW7471A — mercury

The analytical results obtained from samples collected from the soil borings were intended to
determine whether a release has occurred from SWMUs 5 and 6. Resuits of the SWMUs 5 and 6
Phase I so1l nvestigation are presented in Section 4.0,

3214  Phase ll Soit Sampling Activities

Five additional soil borings, BHGLSWMU05004 through BHGLSWMU05006,
BHGLSWMU06003, and BHGLSWMUO06004, were advanced at SWMUs 5 and 6 dunng

Phase II. The Phase II soi1l borings are depicted as blue circles on Figure 3.2. Two of the so1l
borings, BHGLSWMU06003 and BHGL.SWMU06004, were completed southwest and south of
SWMU 6, respectively. The other three soil borings, BHGLSWMU05004, BHGLSWMUO05005,
and BHGLSWMUOQ5006, were completed southeast, east, and northeast of SWMU §,
respectively. A total of 5 subsurface soil samples were submutted for chemical analysis during
Phase II. So1l samples were collected to confirm the presence of specific CoCs at the depth
intervals associated with the corresponding Phase I detections. Based on the results of the Phase I
so1l samples, the following methods were used to analyze Phase II soil samples:

Definitive:
e  SW6010B — arsenic, barium, cobalt
e SW742] - lead

All Phase II subsurface so1l samples were analyzed for barium and cobalt. Samples collected
from the 5-foot intervals of borings BHGLSWMU05005, BHGLSWMUO05006,
BHGLSWMUO06003, and BHGLSWMUO06004 were also analyzed for arsenic and lead. The
analytical results obtained from samples collected from the Phase II so1l borings were intended to
confirm or delineate the presence of analytes detected shghtly above both background and the
MSCs at SWMUs 5 and 6 during the Phase I investigation, All Phase II soil analytical results at
SWMUs 5 and 6 are discussed in Section 4.0.

3215  Phase lll Soil Sampling Activities

Although most CoCs were delineated during Phase II, additional sampling was necessary to
achieve site closure under RRS 2. As a result, three additional borings, BEEGSWMU05007,
BEEGSWMU06005, and BEEGSWMUD6006, were advanced in June 2001 during Phase IIL The
Phase HII so1l borings locations are depicted as red squares on Figure 3.2. So1l boring
BEEGSWMU(O5007 was advanced to the south of SWMU 5; BEEGSWMUO06005 and
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BEEGSWMUO06006 were advanced to the northwest and southwest of SWMU 6, respectively.
Soil samples were collected to confirm or delineate the presence of specific CoCs at the depth
mtervals associated with the corresponding Phase ] and II detections. Based on the results of the
Phase II so1l samples, the following methods were used to analyze Phase III so1l samples:

Definitive:
s  SW6010B - cobalt
e  SW706] — arsenic

All Phase III subsurface so1l samples were analyzed for cobalt. Samples collected from the 5-foot
mtervals of borings BEEGSWMU06005 and BEEGSWMU06006 were also analyzed for arsemc.
All Phase IIT soi1l analytical results at SWMUSs 5 and 6 are discussed in Section 4.0.

3.21.6  IRA Activities
An IRA was not conducted at SWMU 5 or SWMU 6

3217  Groundwater Sampling Activities

Monstormg well installation at SWMUs 5 and 6 was not necessary due to existing montormg
wells LSA1628-2 and LSA1628-3. The monitoring well locations are depicted in Figure 3.2. Two
rounds of groundwater sampling were conducted during Phase I1. Based on the results of the
Phase 1 so1l samples, Phase IT groundwater samples were analyzed for the following list of
selected total metals-

Definitive:

SW6010B — arsenic (Round 1)

SWT7060A — arsenic (Round 2)

SW6010B — barium and cobalt (Rounds 1 and 2)
SW7421 —lead (Rounds 1 and 2)

The method for arsenic analysis was changed to SW7060A 1n Round 2 due to a suspicion that
low-level arsenic detections may be influenced by matnx effects. Method SW7060A 1s an
arsenic-specific method and the data quality and analytical sensitivity produced by this method
are of at least the same level as those produced by method SW6010B.

The analytical results from LSA1628-2 necessitated that an additional groundwater sample be
collected from this monitoning well duning Phase III in June 2001. No groundwater sample was
collected from the upgradient monitoring well LSA1628-3 during Phase II1. The Phase III
groundwater sample was analyzed for arsenic only.

The analytical results obtained from samples collected from these monitoring wells are intended
to determine if any analytes detected above the soil MSCs at SWMUs 5 and 6 are having an
impact on groundwater quality. Results of the SWMUs 5 and 6 groundwater investigation are
presented in Section 4.0.
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322 SWMU12
3221 WAA Storage Shed Inspection

No WAA storage shed exists at SWMU 12. Shortly after 1990, all waste was removed from
SWMU 12, and the site has not served as an active WAA since that time.

3222  SiteInvestigation History
There have been no previous investigations associated with SWMU 12.
3223 Phase | Soil Sampling Activities

Three so1l borings, BHGLSWMU12001 through BHGLSWMU12003, were advanced within the
area of former SWMU 12 during Phase 1. Phase I so1l boring locations are depicted as red circles
on Figure 3.3. So1l samples were collected from each boring every 5 feet from the ground surface
to the top of the water table. A total of three surface soil and six subsurface soil samples were
submitted for chemical analysis. Based on the types and quantities of wastes handled at

SWMU 12 (see Table 1.1), all samples were analyzed for the following list of analyses:

Screening:
 TX1005-TPH

Definitive (Appendix IX):

SW8260B — VOCs

SW8270C — SVOCs

SW6010B/7000A — trace elements (metals)
SW7471A — mercury

The analytical results obtained from samples collected from the soil borings were mtended to
determine whether a release has occurred from SWMU 12. Results of the SWMU 12 Phase I soil
investigation are presented n Section 4.0.

3224  Phase |l Soil Sampling Activities

Four DPT soil borings, BHGLSWMU 12004 through BHGLSWMU12007, were advanced at
SWMU 12 duning Phase II. Phase II soil boring locations are depicted as blue circles on Figure
3.3. Boring BHGLSWMU 12004 was completed northwest of boring BHGLSWMU12001.
Boring BHGLSWMU 12005 was completed southeast of boring BHGLSWMU12003. Borings
BHGLSWMU12006 and BHGLSWMU12007 were completed west of boring
BHGLSWMU12001 and southwest of boring BHGLSWMU 12003, respectively. One additional
HSA boring, WHGLTAO028, was advanced east of SWMU 12 and completed as a monitoring
well (Figure 3.3). Soil samples were collected from each boring to confirm and delineate specific
CoCs at the depth ntervals associated with the corresponding Phase I detections. A total of five
surface soil samples (four samples and one duplicate) and nine subsurface soil samples were
submitted for chemical analysis during Phase II. Based on the results of the Phase I soil samples,
the following methods were used to analyze Phase II surface soil samples:
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Definitive:
e SW6010B — arsenic, cadmium, lead
s  SWE8260B — benzene, vinyl chloride
e SW8270C - benzo(a)anthracene, benzo{a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, indeno(1,2,3-¢c,d)pyrene
e TXI1005-TPH

Samples collected from borings BHGLSWMU 12004, BHGLSWMU12006 through
BHGLSWMUI12007, and WHGLTA028 were analyzed for arsenic, benzene, and TPH. Soil
samples collected from borings BHGLSWMU 12006, BHGLSWMU12007, and WHGLTAO028
were also analyzed for cadmum, lead, and vinyl chloride. Bonnng BHGLSWMU12005 was
analyzed for cadmium, lead, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno{1,2,3-c,d)pyrene. The analytical results obtained from samples
collected from the Phase II so1l borings were intended to delineate analytes detected shightly
above background and the MSCs at SWMU 12 during the Phase I investigation. Results of the
SWMU 12 Phase II soil investigation are presented in Section 4.0.

3225  Phase lll Soil Sampling Activities

Although most CoCs were delineated during Phase II, additional sampling was necessary to
achieve site closure under RRS 2. Four additional borings, BEEGSWMU 12008,
BEEGSWMU12009, BEEGSWMU12010, and BEEGSWMU 12011, were advanced 1n June 2001
during Phase III. The Phase III so1l borings locations are depicted as red squares on Figure 3.3.
Soil boning BEEGSWMU 12008 was advanced to the southwest of boring BHGLSWMU12006
So1l borings BEEGSWMU 12009, BEEGSWMU 12010, and BEEGSWMU12011 were advanced
to the southwest, northwest, and northeast of boring BHGLSWMU 12004, respectively. Soil
samples were collected to delineate the presence of specific CoCs at the depth intervals associated
with the corresponding Phase I and II detections. Based on the results of the Phase II so1l
samples, the following methods were used to analyze Phase III soil samples:

Definitive:

SW6010B — arsenic
SWE8260 —~ BTEX
SWE8310 - PAHs
TX1005 - TPH

All Phase III subsurface soil samples were analyzed for benzene. Samples collected from the 5-
foot intervals of borings BEEGSWMU12009, BEEGSWMU12010, and the 5- and 10-foot
mtervals of BHGLSWMU12011, were also analyzed for BTEX, PAHs, and TPH. All Phase III
so1l analytical results at SWMU 12 are discussed in Section 4.0.

3226 IRA Activities

An IRA consisting of four excavations was conducted at SWMU 12, Excavation locations are
outlined in black on Figure 3.3. The excavations appeared to be the best interim remedy for
attaining closure of SWMU 12 site soils. With the goal being to attain RRS 2 closure,
confirmation samples collected from excavation floors and sidewalls had to indicate that CoCs
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are at RRS 2 concentrations or lower. Pre-excavation confirmation sampiing using DPT methods
assured that the actual size of the excavation and volume of contaminated soils removed was
known prior to the mitiation of excavation activities. If concentrations above RRS 2 were
identified on the floor or sidewalls of the excavation, the aerial extent and/or depth of the
excavation was incrementally enlarged until confirmation sampiing indicated that concentrations
of CoCs below RRS 2 had been established on all faces of the excavation area. Specific details
about each excavation are outlined in the paragraphs below.

Excavation SWMUI12A, was mitially planned to be centered on BHGLSWMU12004. The
excavation would have interrupted the sensors of the gate to the Alert Apron, therefore a
confirmation sample was for the CoC with an expedited turn around time before an excavation
over BHGLSWMU12004 was begun. The CoC was not confirmed and proposed excavation 12A
was not conducted. The result of the so1] sampling 1s presented in Section 4,0 and Appendix C

Excavation SWMU12B was centered on BHGLSWMU 12002 (Figure 3.3). The imtial excavation
extended to 5 feet long by 5 feet wide, with an excavation depth of 2 feet (1.9 cubic yards). A
confirmation sample was collected and analyzed directly below BHGLSWMU12002 at a depth of
2 feet bgs. Five additional samples were collected at the 2-foot interval with locations centered on
the notth, south, east, and west sidewalls of the excavation. The results of the IRA and excavation
dimensions are presented mn Section 4.0 and Appendix C.

Excavation SWMU12C was centered on BHGLSWMU12003 (Figure 3.3). The mnitial excavation
extended to 5 feet long by 5 feet wide, with an excavation depth of 2 feet (1.9 cubic yards). A
confirmation sample was collected directly below BHGLSWMU12003 at a depth of 2 feet bgs.
Four additional samples were collected at the 2-foot interval with locations centered on the north,
south, east, and west sidewalls of the excavation, The results of the IRA and excavation
dimensions are presented in Section 4.0 and Appendix C.

Excavation SWMU12D was centered on BHGLSWMU 12001 (Figure 3.3). The imitial excavation
extended to 7 feet long by 7 feet wide, with an excavation depth of 7 feet {12.7 cubic yards). A
confirmation sample was collected directly below BHGLSWMU 12001 at a depth of 7 feet bgs.
Four additional samples were collected at the 7-foot interval with locations centered on the north,
south, east, and west sidewalls of the excavation, The results of the [R.A and excavation
dimensions are presented in Section 4.0 and Appendix C.

3227  Groundwater Sampling Activities

Monitoring well WHGLTAO028 was installed downgradient from SWMU 12 in May 2000. The
monitoring well location is depicted n Figure 3.3, A total of two rounds of groundwater samples
were collected from WHGLTAO028, and one round of groundwater samples was collected from
existing cross-gradient momtoring well WCHMHTAO12 during Phase II. Based on the results of
the Phase I soil samples, the Phase II groundwater samples were analyzed for the following
analytes:
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Definitive:
s  SW6010/7060A — arsenic
¢ SWo6010B/7421 — lead
e SWE8260B - benzene, vinyl chloride

The analytical results from Phase Il necessitated the installation of an upgradient momtoring well,
WEEGTAQO01, and an additional downgradient monitoring well, WEEGTAQ02 (Figure 3.3) Two
additional rounds of groundwater samples were collected during Phase Il in November 2001 and
March 2002. Groundwater samples were collected from the newly nstalled monitoring wells,
WEEGTAO001 and WEEGTAO002, and from existing momtoring well WHGLTAO028 1n November
2001. The November 2001 groundwater samples were analyzed for the following analytes:

Definitive:
e SW6010B/7000 - trace elements {metals)
o SW8260B - VOCs
o SWB8270C - SVOCs

Groundwater samples were collected from WEEGTAQ01, WEEGTA002, WHGLTAO028, and
WCHMHTAOQ12 1n March 2002 for benzene only.

The analytical results obtained from samples collected from these monitoring wells was intended
to determine 1f any analytes detected above the soil MSCs at SWMU 12 were having an impact
on groundwater quality. Results of the SWMU 12 groundwater investigation are presented 1n
Section 4.0.

323 SWMU 31

3231  WAA Storage Shed Inspection

No WAA storage shed exists at SWMU 31. Shortly after 1990, all waste was removed from
SWMIUJ 31, and the site has not served as an active WAA since that time.

3232  SiteInvestigation Histoty

Although there have been no previous investigations directly associated with SWMU 31 prior to
this RFI, SWMU 31 1s located within the boundary of SWMU 29/Landfill 2 (Figure 1.4). A
separate RFI of the SWMU 29 construction debris landfill has been ongoing since 1998,
Information on various RFI activities at SWMU 29 has been reported in Technical
Memorandums submitted to the Air Force in 1998 and 1999 (HydroGeolLogic, 1998 and
HydroGeoLogic, 1999a). Site-specific MSCs for a variety of constituents have been established
1n the area of SWMU 29/Landfill 2 based on the results of RFI activities. These site-specific
MSCs are presented in Table 3.5, and have been applied to analytes detected at SWMU 31 as
needed since the two SWMU boundaries overlap. The Draft RFI report for SWMU 29 was
scheduled for submittal to the Air Force in April 2002.
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3.233  Phase | Soil Sampling Activities

Two so01l borings, BHGLSWMU31001 and BHGLSWMU31002, were advanced at SWMU 31
during Phase 1. Phase I soil boring locations are depicted as red circles on Figure 3.4. As the roof
over the picnic table did not allow DPT rig access to the concrete pad, so1l borings
BHGLSWMU31001 and BHGLSWMU31002 were advanced near the southeast and southwest
corners of SWMU 31 where surface runoff was likely to have collected Soil samples were
collected from each boring every 5 feet from the ground surface to the top of the water table. A
total of two surface soil and six subsurface soil samples were submutted for chemical analysis.
Based on the types and quantities of wastes handled at SWMU 31 (see Table 1.1), all samples
were analyzed for the following list of analyses:

Screening:
¢ TXI1005-TPH

Definitive (Appendix IX):

SW8260B — VOCs/Freon 113

SwW8270C - SVOCs

SW6010B/7000A — trace elements (metals)
SW7471A — mercury

The analytical results obtained from samples collected from the soil borings were intended to
determine whether a release has occurred from SWMU 31 Results of the SWMU 31 Phase I soil
investigation are presented in Section 4.0.

3.234  Phasell Soil Sampling Activities

Four soi1l borings, BHGLSWMU31003 through BHGLSWMU31006, were advanced at

SWMU 31 during Phase II. Phase II so1l boring locations are depicted as blue circles on Figure
3.4. Bonng BHGLSWMU31003 was completed southwest of SWMU 31; BHGLSWMU31004
was completed south of SWMU 31; BHGLSWMU31005 was completed to the east of

SWMU 31; and BHGLSWMU31006 was completed northeast of SWMU 31. So1l samples were
collected to confirm and delineate specific CoCs at the depth intervals associated with the
corresponding Phase I detections. A total of four surface soil samples were submitted for
chemical analysis. Subsurface soil samples were not collected as no CoCs were identified n the
subsurface during Phase 1. Based on the results of the Phase I so1l samples, the following methods
were used to analyze Phase II surface soi1l samples:

Definitive: .
o  SWE260B — benzene and MEK
e  SW6010B - bannum, cadmium, chromium, lead
e SW7471 — mercury

All Phase II surface soil samples were analyzed for cadmium and lead. In addition, surface
samples collected from borings BHGLSWMU31003 and BHGLSWMU31004 were analyzed for
benzene and MEK. Surface soil samples collected from borings BHGLSWMU31005 and
BHGLSWMU31006 were also analyzed for barium, chromium, and mercury. The analytical
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results obtamed from samples collected from the Phase II soil borings were intended to both
confirm and delineate analytes detected shghtly above background and the MSCs at SWMU 31
during the Phase I investigation Results of the SWMU 31 Phase II so1] investigation are
presented in Section 4.0.

3.23.5  Phase |ll Soil Sampling Activities

There were no CoCs 1dentified in the soils at SWMU 31 following Phase II of the RFI
mvestigation. Therefore no further soil sampling at this site was required during Phase III.

3.2.36 IRA Activities

An IRA consisting of two excavations was conducted at SWMU 31. Excavation locations are
outhned m black on Figure 3.4. The excavations appeared to be the best interim remedy for
attaiming closure of SWMU 31 site soils. With the goal bemg to attain RRS 1 closure,
confirmation samples collected from excavation floors and sidewalls had to indicate that CoCs
are at RRS I concentrations or lower. Pre-excavation confirmation sampling using DPT methods
assured that the actual size of the excavation and volume of contaminated soils removed was
known prior to the imitiation of excavation activities. If concentrations above RRS I were
identified on the floor or sidewall of the excavation, the aerial extent and/or depth of the
excavation was mcrementally enlarged until confirmation sampling indicated that RRS 1
concentrations of CoCs had been established on all faces of the excavation area. Specific details
about each excavation are outlined in the paragraphs below.

Excavation SWMU3 1A was centered on BHGLSWMU31002 (Figure 3.4) The imitial excavation
extended to 5 feet long by 5 feet wide, with an excavation depth of 2 feet (1.9 cubic yards). A
confirmation sample was collected directly below BHGLSWMU31002 at a depth of 2 feet bgs.
Four additional samples were collected at the 5-foot interval with locations centered on the north,
south, east, and west sidewalls of the excavation. The results of the IRA and excavation
dimensions are presented m Section 4.0 and Appendix C.

Excavation SWMU3 B was centered on BHGLSWMU3 100! (Figure 3.4). The mmitial excavation
extended to 5 feet long by 5 feet wide, with an excavation depth of 2 feet (1.9 cubic yards). A
confirmation sample was collected directly below BHGLSWMU31001 at a depth of 2 feet bgs.
Four additional samples were collected at the 2-foot interval with locations centered on the north,
south, east, and west sidewalls of the excavation. The results of the IRA and excavation
dimensions are presented m Section 4.0 and Appendix C.

3237  Groundwater Sampling Activities

All CoCs at SWMU 31 were 1dentified in the surface soil samples only Asaresult, a
groundwater investigation at SWMU 31 was not conducted.
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3.24 SWMU 61

3241  WAA Storage Shed Inspection

WAA 1319 was built near the west corner of SWMU 61 1n 1990. Waste 1s currently stored inside
this storage area as well as in containers located alongside the WAA shed. Prior to imitiating the
mntrusive mmvestigation at SWMU 61, the walls and floor of WAA 1319 were exanmined for cracks
or gaps. The integrity of WAA 1319 appeared to be intact during the inspection and as a result,
mtrusive activities did not take place within the storage shed. Photographs of the WAA storage
area at SWMU 61 are presented in Figure 3.5.

3.24.2 Site Investigation History

Although there have been no previous investigations directly associated with SWMU 61 prior to
this RFI, AOC 6, the Recreational Vehicle (RV) Parking Area 1s located immediately south of
SWMU 61. AOC 6 was included 1n the original 16 sites in this RFI and received site closure
under RRS 1 following the Phase [ investigation. Duning Phase [, soil boring BHGLAOC006003
was advanced 1n the area directly south of SWMU 61 (Figure 3.6). Soil samples were collected
from boring BHGLAOCO006003 at the surface and the 5-foot interval and analyzed for Appendix
IX VOCs (SW8260), SYOCs (SW8270), metals/mercury (7470A/7471A), TPH (TX1005), and
ethylene glycol (SW8015) All analytical results for the soil samples collected from boring
BHGLAOC006003 were non-detect, or below RRS 1 (HydroGeoLogic, 2000). A more detailed
discussion of the mvestigation of AOC 6, along with the complete set of analytical results, 15
presented in the Final RFI Report for SWMUSs 16, 33, 34, 39, 42 and AOCs 6 and 15
(HydroGeoLogic, 2000c).

3243  Phase!Soil Sampling Activities

Five soil borings, BHGLSWMUG61001 through BHGLSWMUG61005, were advanced at

SWMU 61 during Phase I. Phase I so1l boring locations are depicted as red circles in Figure 3.6,
Boring BHGLSWMUG61001 was advanced directly over an area of stained soil at the ground
surface Borings BHGLSWMU61002 through BHGLSWMU61004 were advanced within the
boundary of SWMU 61 1 locations where waste was historically stored, and boring
BHGLSWMUG61005 was advanced to the north of SWMU 61 in front of the current WAA shed
Soil samples were collected from each boring every 5 feet from the ground surface to the top of
the water table. A total of five surface soil and five subsurface soil samples were submutted for
chemical analysis. Based on the types and quantities of wastes handled at SWMU 61 (see Table
1.1), all samples were analyzed for the following list of analyses:

Screening:
o  SW9045C — so1l pH
e TXI1005-TPH
e SW8015 (modified) — ethylene glycol
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Definitive (Appendix IX):

SW8260B - VOCs

SwWg270C - SvOCs

SW6010B/7000A — trace elements (metals)
SW7471A — mercury

The analytical results obtained from samples collected from the so1l borings were mtended to
determine whether a release occurred from SWMU 61. Results of the SWMU 61 Phase I'soil
investigation are presented in Section 4.0.

3.24.4  Phasell Soil Sampling Activities

A total of six addittonal DPT soit borings, BHGLSWMU61006 through BHGLSWMU61011,
and two monitoring wells, WHGLTA034 and WHGLTAO035, were advanced at SWMU 61 during
Phase II. Phase II so1l boring locations are depicted as blue circles, and the two new monitoring
wells are located to the west of SWMU 61, on Figure 3.6. Borings BHGLSWMU61006,
BHGLSWMU61007, and BHGLSWMUG61008, were completed from southwest to northwest of
SWMU 61, respectively, to delineate the western extent of SWMU 61. Soil bormngs
BHGLSWMUG61009, BHGLSWMU61010, WHGLTA034, BHGLSWMU61011, and
WHGLTAO35, were completed from the north to the southeast, respectively, to delineate the
northern and eastern extent of SWMU 61. Borings WHGLTAO034 and WHGLTAOQ35 were
advanced with a HSA and completed as monitoring wells to confirm subsurface Iithology and to
characterize the groundwater downgradient of the site. So1l samples were collected from each
boring at the surface and 5-foot mterval in order to delineate the CoCs 1dentified during Phase 1.
A total of eight surface so1l samples and ten subsurface soi1l samples were submitted for chemical
analysis. Based on the results of the Phase I so1l samples, the following method was used to
analyze all Phase II so1l samples:

Definitive:
e SW8260B — tetrachloroethene (PCE)

The analytical results obtained from samples collected from the Phase II sol borings were
intended to confirm the presence of the analyte detected above RRS 1 and/or the MSC at
SWMU 61 during the Phase I investigation. Results of the SWMU 61 Phase II soil mvestigation
are presented 1n Section 4.0.

3245  Phase lll Soil Sampling Activities

A total of three additional borings were advanced during Phase III to provide additional
delineation at SWMU 61. Phase I1I soil boring locations are depicted as red squares in Figure 3.6.
Boring BEEGSWMUG61012 was advanced south of the umut mside of the RV parking area (AOC
6). Bormg BEEGSWMU®61013 was collected northwest of the unit, and BEEGSWMU61014 was
collected to the north. So1l samples were collected from each boring at the surface, and also from
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the 5-foot interval at BHGLSWMUG61012, 1n order to delineate the CoC identified during Phase 1
and II. Based on the results of the Phase II soi1l samples, the following method was used to
analyze all Phase Il soil samples:

Definitive:
¢ SW3260B - PCE

The analytical results obtained from samples collected from the Phase III so1l borings were
intended to delineate the presence of one analyte detected above RRS 1 and/or the MSC at
SWMU 61 during the investigation. Results of the SWMU 61 Phase III so1l investigation are
presented in Section 4.0.

3246 IRA Activities

An IRA was conducted 1n order to remove the elevated concentrations of CoCs from the surface
interval of bormg BHGLSWMU61001. This excavation appeared to be the best interim remedy
for attaimng RRS 2 closure for site soils at SWMU 61. With the goal being to attamn RRS 2
closure, confirmation sampling on excavation floors and sidewalls needed to indicate that CoCs
were at concentrations below RRS 2. This was determined by comparing the confirmation
sampling result to the TNRCC established RRS 2 value. Pre-excavation confirmation sampling
using DPT methods was performed in order to assure that the actual size of the excavation and
volume of contaminated soils removed was known prior to the mitiation of excavation activities.
If concentrations above RRS 2 were identified on the floor or sidewalls of the excavation, the
aerial extent and/or depth of the excavation was incrementally enlarged until confirmation
sampling indicated that concentrations of CoCs below RRS 2 had been established on all faces of
the excavation area.

Excavation SWMUG61 A was centered on the location of soil boring BHGLSWMU61001. The
imtial excavation was to extend to 10 feet long by 10 feet wade, with an excavation depth of 2 feet
(7.4 cubic yards). A confirmation sample was cotlected directly below BHGLSWMUG61001 at a
depth of 2 feet bgs. Four additional samples were collected at the 2-foot interval with locations
centered on the north, south, east, and west sidewalls of the excavation. The results of the IRA
and actual excavation dimensions are presented in Section 4.0 and Appendix C

3247  Groundwater Sampling Activities

Monitoring wells WHGLTA034 and WHGLTAOQ35 were installed downgradient from SWMU 61
m May 2000. The monitoring well locations are depicted 1n Figure 3.6. A total of two rounds of
groundwater samples were collected from WHGLTAO034, WHGLTAO035, and existing upgradient
monitoring well WITCTAOQ34 during Phase II. Based on the results of the Phase I soil samples,
the Phase II groundwater samples were analyzed for the following analyte:

Definitive:
e SWR8260B - PCE

The analytical results from Phase II necessitated the collection of additional groundwater samples
from monitoring wells during Phase III in June and November 2001. Groundwater samples were
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collected from WITCTA034, WHGLTAOQ34, WHGLTAO35, and SD13-05, another existing
upgradient monitorning well. The Phase III groundwater samples were analyzed for the following
analytes:

Definitive:
¢ SW8260B — PCE and tnichloroethene (TCE)

The analytical results obtained from samples collected from these monitoring wells was intended
to determune 1f any analytes detected above the so1l MSCs at SWMU 61 were having an impact
on groundwater quality. Results of the SWMU 61 groundwater investigation are presented n
Section 4.0.

33 Elevation and Location Survey

Each DPT soil boring, monitoring well, and excavation location was surveyed by Baird, Hampton
& Brown, Inc , of Fort Worth, Texas. Vertical and horizontal measurements were collected in
accordance with the RFI WPs (HydroGeoLogic, 1999). Surveying data are provided in

Appendix D.

3.4 Conceptual Site Model

The TNRCC approach to site closure/remedration consists of three RRSs. RRS 1 1s based on
background concentration levels and serves as the imtial screen for a no release scenario closure.
RRS 2 aliows closure or remediation to health nsk-based standards and criteria that are based on
default assumptions concermng potential exposures. RRS 2 was used as a secondary screen for
NFA site closures. If detected concentrations at the subject SWMUSs exceed RRS | and RRS 2,
site closure would proceed with a baseline nisk assessment (BLRA), corrective measures study,
and possible active remediation to attain risk-based standards.

The conceptual site model (CSM) provides a basis for identifying and evaluating the potential
risks to human health in the BLRA. The CSM facilitates consistent and comprehensive evaluation
of risks by creating a framework for 1dentifying the paths by which humans and ecological
receptors may be impacted by the subject SWMUSs at NAS Fort Worth JRB.

The elements necessary to construct a complete exposure pathway and develop the CSM are:
¢ Sources and contaminants of concern

Release mechanisms

Transport pathways

Exposure pathway scenarios

Receptors

A generalized CSM for potential human and environmental exposures to air, sotl, groundwater,
and surface water/sediments are presented in Figures 3.7 and 3.8. Figure 3.7 shows the exposure
and risks from contaminants contained in surface soil, while Figure 3.8 shows the exposure and
risks from contaminants contained n subsurface soils,
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The potential release and transport pathways for each of the SWMUSs mvestigated 1n this study
are similar. All of the sites are generally covered with pavement with adjacent or perimeter grass
covered areas. All of the sites are also adjacent to a storm water drainage ditch. The release
pathways include runoff to surface water and leaching to groundwater. As stated 1n previous
sections, a Phase I soil investigation was conducted at each of the SWMUSs in order to determine
if a release had occurred from any of the subject sites Soil borings were placed 1n areas where
wastes were historically stored and in areas where surface runoff from each site would have most
likely collected. Evaluation of the mitial RFI results against the above criteria indicated that a
release of contarmnants to soils might have occurred at the subject SWMUs. As aresult, a

Phase [T and III so1l investigation was performed, and groundwater investigations were conducted
at SWMUs 5, 6, 12, and 61. Soils contaiming concentrations exceeding RRS 2 values were
removed during IRAs at SWMUs 12, 31, and 61.

A BLRA 1s not required by Chapter 335, Subchapter S of the TNRCC Risk Reduction Rules for
closures under RRS 2, but 1s required for all closures under RRS 3. The deed recordation
requirements for closure under all RRS are discussed n detail in Section 1.3.2. Since all of the
subject sites presented in this RFI Report will be requested for closure by the TNRCC under

RRS 1 (SWMU 31) or RRS 2 (SWMUs 5, 6, 12, and 61), a CSM 1s deemed unnecessary for these
sites and will not be developed; however, specific elements of the CSM are discussed 1n the
summaries of each SWMU in Sections 4.0 and 5.0. The discussion of the impact on receptors
concentrates on groundwater and groundwater protection MSCs, as these are the most
conservative RRS 2 values available and the most likely route of exposure considering current
site conditions and future use.

EEG, Juna 2002 3-16
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Figures

Figure 3.1 Photographs—WAA 1627—SWMUs 5and 6

Figure 3.2 Sampling Locations—SWMUs 5 and 6

Figure 33 Sampling Locations—SWMU 12

Figure 34  Sampling Locations—SWMU 31

Figure35  Photographs—WAA 1319—SWMU 61

Figure36  Sampling Locations—SWMU 61

Figure 3.7 Conceptual Exposure Pathway Model for Surface Soil, NAS Fort Worth JRB, Texas
Figure 3.8 Conceptual Exposure Pathway Model for Subsurface Soit, NAS Fort Worth JRB, Texas

EEG, June 2002
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4.0 Investigation Results

This section provides a discussion of analytical results of the soi1l samples collected at each
SWMU. All so1l and groundwater samples were analyzed in accordance with the rationale
presented in the RFI WPs (HydroGeoLogic, 1999), the Phase II and III WP Addendums
(HydroGeoLogic, 2000a and 2001a), and the IRA Work Plan (EEG, 2001).

To determine 1f a release has occurred at any of the SWMUs, the results from samples collected
and analyzed for mnorganic compounds were compared to the base-specific background values as
presented in the Final Basewide Background Study (Jacobs, 1998). The results from samples
collected and analyzed for orgamc compounds were compared to respecttve MQLSs. In addition,
all analytical results were compared to available MSCs to determune if detected contaminants
posed a threat to shallow groundwater. All Phase I so1l detections for each SWMU are presented
m tabular form in this section. Complete analytical data summaries for Phase I so1l samples are
presented i Appendix E. As the complete analytical data for all Phase II and III soil and
groundwater samples are presented 1n tables in this section, these data are not included 1n
Appendix E

The SPLP extraction 1s used where the leaching potential from so1l to groundwater due to the
infiltration of rainfall 1s to be determined for a contarmnant. Analytical results from SPLP
extracts indicate the maximum leaching potential of a target analyte under laboratory conditions
that simulate the effects of time and weather on the sample. SPLP 1s useful 1n those situations
where a determination must be made whether or not a potentially contammnated matenal, 1f left in
situ, will leach toxic substances when exposed to normal weathering. Instead of simulating
landfill leachate using dilute acetic acid, as is used in the Toxicity Characteristic Leaching
Procedure (TCLP), SPLP uses dilute nitric and sulfuric acids m an effort to simulate acidic rain
mixtures resulting from airbome mtric and sulfuric oxides, which is more characteristic of the site
conditions involved with these surface units. Note that due to mstrumentation lirmtations, the
SPLP leaching solution used for VOCs 1s reagent water; reagent water 1s also used for SPLP
leaching of cyanide 1n order to prevent the evolution of hydrogen cyanide gas. To perform SPLP
extraction, an ahquot of sample is mixed with the appropnate leaching fluid for 16-20 hours and
then filtered. A special apparatus 1s used to minimize volatilization when VOCs are to be
analyzed. Once a filtered leachate has been obtained, 1t 1s analyzed as a water sample by the
approprate method to deterrmne the presence and concentration of specific contamimnants.

During the Phase I field effort, a portion of the so1l sample volume submitted for each metals
analysis was held at the laboratory for SPLP extraction and analysis at a later date, if necessary.
The SPLP extraction method was used in order to possibly provide a site specific adjusted MSC 1f
analytes were detected above the applicable MSC 1n the oniginal sample. When an SPLP
extraction and analysis was performed, each analyte SPLP result was compared to the applicable
mdustrial groundwater MSC; if the result 1n the extract was below this groundwater MSC, then
the corresponding so1l MSC was adjusted to the highest soil value that is associated with a
“passing” SPLP result, provided that there is no soil result at the site with a lower detection for
the same analyte that “failed” subsequent SPLP analysis. SPLP results and site-specific MSCs are
presented 1n Table 4.1.
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4.1 SWMUs 5 and 6
411 Lithologic Findings

A total of 13 soil borings (5 characteristic and 8 dehneation) were advanced at SWMUSs 5 and 6.
Soil boring placement and rationale 1s discussed previously in Section 3.2.1. The majority of the
so1l borings were advanced 1n the grassy areas west and to the south of SWMUs 5 and 6 1n the
area of surface runoff. Three soil borings, BHGLSWMU05003, BHGLSWMU05006, and
BHGLSWMU06001 were advanced through a layer of concrete approximately 1-foot thick. The
only debris observed in any of the so1l borings was wood encountered 1n the 1 to 3 foot interval of
so1l boring BHGLSWMUO05006. The only odors observed were a shght petroleum odor detected
around 9 feet bgs and a strong petroleum odor detected in the bottom 2 feet of boring
BHGLSWMU05003.

The lithology at SWMU s 5 and 6 was analyzed using a north-south transect along borings
BHGLSWMU05004, BHGLSWMU05002, BHGLSWMU05001, and BHGLSWMUO06001. A
lithologic cross section for SWMUs 5 and 6 1s presented as Figure 4.1. Soil boring
BHGLSWMUO05004 exhibited approximately one foot of silty sand overlying a foot of sandy
clay. A clayey sand layer was encountered between 2 and 6 feet bgs, where the boring was
termunated. Soil boring BHGLSWMUO05002 exhibited approximately 2 feet of clayey silt
overlying a layer of clayey silt and sand to a depth of 6 feet bgs. A layer of silty sand was
encountered from 6 to 7 feet bgs followed by a foot of fine sand between 8 and 10 feet bgs. The
water table was reached at 9.5 ft bgs and the boring was terminated at 10 feet bgs. Soil boring
BHGLSWMUO05001 exhibited a similar lithology as BHGLSWMUO05002, with the exception of a
layer of sandy clay encountered from 6 to 7.5 feet bgs The water table was encountered at 10.2
feet bgs, and boring BHGLSWMUQ5001 was termunated at 12 feet bgs Soil boring
BHGLSWMUO06001 exhibited a layer of clay and silt from the ground surface to a depth of 3 feet
bgs overlying silt, sand, and clay between 3 and 5 feet bgs. A one foot layer of silty sand was
encountered from 5 to 6 feet bgs, followed by a layer of sand from 6 to 9 feet bgs. This layer 1s
overlying sand and gravel from 9 to 14 feet bgs. The water table was reached at 10 feet bgs and
the boring was termnated at 14 feet bgs. Boring logs are included in Appendix F.

Groundwater flow directions 1n the vicinity of SWMUSs 5 and 6 trend generally to the east
towards the West Fork Trimity River. Groundwater was encountered at approximately 9.5 to 10.2
feet bgs across the site.

41.2 Surface Soil Detections

A total of five surface soil samples were collected for analysis from borings BHGLSWMUO05001
through BHGLSWMU05003, BHGLSWMU06001, and BHGLSWMUO06002. All surface soil
samples were analyzed for the hst of analyses presented in Section 3.2.1.2. No CoCs were
1dentified in the surface soils at SWMUs S and 6 following Phase I of the RFI.

41.21 Inorganic Constituents

There were no morganic constituents detected above background in the surface soil samples
collected at SWMUSs 5 and 6.

EEG, June 2002 42



732 90

Final RCRA Facility Investigation Report
SWMUSs 5, 6, 12, 31, and 61
NAS Fort Worth JRB, TX

41.22  Organic Constituents

One 1solated concentration of ethylene glycol (10.03 mg/kg) was detected in the surface sample
collected from bormg BHGLSWMUO05001. Analytical results are 1llustrated 1n Figure 4.2 and
listed 1n Table 4.2.

41.3 Subsurface Soil Detections

A total of five subsurface so1l samples were collected for characterization analysis from borings
BHGLSWMUO05001 through BHGLSWMU05003 and BHGLSWMUO06001 through
BHGLSWMUO06002 during Phase I at SWMUs 5 and 6 (Figure 4 2). All subsurface soil samples
were analyzed for the list of analyses presented in Section 3.2.1.2. Analytical results indicated
low concentrations of metals above background concentrations 1n the subsurface so1l samples
collected during Phase 1. Phase I subsurface soil results are presented in Table 4.3.

4131  Inorganic Constituents

The following metals were detected in the subsurface soil samples collected at SWMUs 5 and 6:

e Arsenic was detected at a concentration of 11.4 milligrams per kilogram (mg/kg) n the
so1l sample collected from the 5-foot interval of boring BHGLSWMUO05001 and at 12
mg/kg in the soil sample collected from the 5-foot interval of boring BHGLSWMU06002
during Phase I of the RFIL. These concentrations of arsenic were above both the
background value and the MSC. An SPLP extraction was performed on these samples
and the results were below the MSC for arsenic n industrial groundwater. Based on the
analysis of this SPLP extract, a revised soil MSC of 12 mg/kg was established for
SWMUs 5 and 6. Four additional samples were collected for arsenic from the 5-foot
ntervals of borings BHGLSWMUO05005, BHGLSWMU05006, BHGLSWMUO06003, and
BHGLSWMUO06004 during Phase II of the RFI m order to delineate Phase I
concentrations. Arsenic was detected below background in all of the Phase I samples
except BHGLSWMUO06003, where 1t was detected at a concentration of 13.2 mg/kg. An
SPLP extraction was performed on this sample and the result was below the MSC,
establishing a new site specific MSC of 13.2 mg/kg for arsenic. Three additional samples
were collected for arsenic from the 5-foot mntervals of BEEGSWMUO06005 (one parent
sample and one duphicate) and BEEGSWMU06006 during Phase III. Arsenic was
detected below background in two of the three Phase III samples. A concentration of 9.2
mg/kg was detected in the duplicate of BHGLSWMUO06005, however this detection was
not confirmed by the parent sample.

e Barium was detected at concentrations of 179 mg/kg, 133 mg/kg, and 1280 mg/kg in the
5-foot ntervals of BHGLSWMUO05002, BHGLSWMU05003, and BHGLSWMU06002,
respectively. An SPLP extraction was performed on the sample from
BHGLSWMUO06002 and the result was below the MSC for barium 1n industrial
groundwater. Based on the analysis of this SPLP extract, a revised soil MSC of 1280
mg/kg was established for barrum at SWMUs 5 and 6. Five additional samples were
collected for barium from the 5-foot intervals of BHGLSWMUO05004 through
BHGLSWMU05006, BHGLSWMU06003, and BHGLSWMU06004 during Phase I in

EEG, June 2002 4.3
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order to delineate Phase I concentrations. Barium was detected below background n all
five samples. No Phase III samples were collected for barium.

e Cobalt was detected during Phase I of the RFI at concentrations of 11.1 mg/kg, 22.1
mg/kg, and 41 mg/kg m the 5-foot interval of borings BHGLSWMU05002,
BHGLSWMU05003, and BHGLSWMU06002, respectively. These concentrations were
all above background, but well below the MSC of 613.2 mg/kg. During Phase II, seven
additional samples, including two duphcates, were collected for cobalt from the 5-foot
interval of soil borings BHGLSWMU05004 through BHGLSWMUO05006,
BHGLSWMU06003, and BHGLSWMU06004. Cobalt was detected above background
but below the MSC 1n three of the seven Phase II samples. The Phase II concentrations
above background ranged from 7.9 to 15.7 mg/kg. Four additional samples, including a
duplicate, were collected at the 5-foot interval for cobalt from Phase III soil borings
BEEGSWMUO05007, BEEGSWMU06005, and BEEGSWMUQ6006. Cobalt was detected
below background 1n all the Phase III samples with the exception of the sample collected
from BEEGSWMUO05007. Cobalt was detected slightly above background (6.19 mg/kg)
at a concentration of 6.5 mg/kg in the 5-foot mterval of BEEGSWMUO05007.

» Lead was detected shightly above both background and the MSC in the subsurface soil
samples collected from the 5-foot intervals of borings BHGLSWMUO05003 and
BHGLSWMU06002 at concentrations of 23.9 mg/kg and 14.8 mg/kg, respectively. SPLP
extraction and analysis was performed on both of these Phase I subsurface soil samples,
and the results were compared to the industnal groundwater MSC. The SPLP extract of
lead from so1l boring BHGLSWMUO06002 (14.8 mg/kg) was below the MSC for
industrial groundwater, but the extract from BHGLSWMU05003 (23.9 mg/kg) showed
lead above the industrial groundwater MSC of 0 015 milligrams per liter (mg/L). Based
on the analyses of these SPLP extracts, a revised so1l MSC of 14.8 mg/kg for lead was
established for this site. A total of five additional samples were collected and analyzed
for lead from the 5-foot interval of borings BHGLSWMU05005, BHGLSWMUO05006,
BHGLSWMU06003, and BHGLSWMU06004 during Phase II of the RFI 1n order to
delineate Phase I concentrations. Lead was detected below background n all of the
Phase II samples collected at SWMUs 5 and 6.

¢ Nickel was detected at a concentration of 20.8 mg/kg in the 5-foot nterval of
BHGLSWMU06002 during Phase 1. This detection of nickel was 1solated, only shghtly
above the background level of 19.76 mg/kg, and well below the RRS 2 value of 204.4
mg/kg Nickel was not identified as a CoC at SWMUs 5 and 6 and no further sampling
for this analyte was conducted.

41.3.2  Crganic Constituents
No organic constituents were detected n the subsurface soils at SWMUSs 5 and 6.
414 Soil pH

A visual inspection of SWMU 5 in 1989 noted the presence of a pallet holding lead-acid batteries
placed on bare ground next to the southeast side of SWMU 5. As a result, all Phase I soil samples
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collected at SWMUs 5 and 6 were analyzed for pH. Sotl boring BHGLSWMUQ5001 was
advanced 1n the location where the battenes were stored.

Soil pH levels at SWMUs 5 and 6 ranged from 8.1 to 8.6 1n the surface soi1l samples and 8.2 to
8.4 1n soil samples collected from the subsurface. Surface soil pH results are shown n Table 4.2,
and subsurface soil pH results are shown n Table 4.3. Soil pH levels at SWMUs 5 and 6 are
fairly atkaline, and are consistent with the native calcareous soils (Section 2 2) at NAS Fort
Worth JRB.

41.5 Groundwater Detections

Two rounds of groundwater samples were collected from existing downgradient monitoring well
LSA1628-2 and upgradient momtoring well LSA1628-3 during Phase 1I of the RFI. An additional
groundwater sample was collected for arsenic from L.SA1628-2 during Phase Il Groundwater
samples were analyzed for the constituents described in Section 3.2.1.5 and detections are
depicted 1n Figure 4.3. Analytical results for groundwater are presented in Table 4.4.

4151  Inorganic Constituents

The following inorganic analyte was detected in groundwater downgradient from SWMUs 5
and 6

s Arsenic was detected at a concentration of 0.0115 F mg/L i the Round 1 sample
collected from LSA1628-2. Although the result was flagged wath “F” indicating that 1t
was below the method reporting limit, this concentration of arsenic was above the
background value (0.0049 mg/L), but below the MSC (0.05 mg/L) Arsemc was detected
at a concentration of 0.031 mg/L 1n the groundwater sample collected from L.SA1628-2
during Round 2 using the more analyte specific method SW7060A previously mentioned
in Section 3.2.1.7. Based upon the first two rounds of groundwater samphng, a third
groundwater sample and an associated duplicate sample were collected for arsemc from
LSA1628-2 during Phase III of the RFI using method SW6010B. The duplicate result of
the Phase II1 LSA1628-2 groundwater sample (0.0532 mg/L) was above both the
background value and the MSC. However the parent sample had a concentration of
0.0433 F mg/L, which 1s below the MSC and does not confirm the detection in the
duplicate sample.

4152  Organic Constituents

Based on the results of the so1l samples collected at SWMU 12, groundwater samples collected at
SWMUs 5 and 6 during this RFI were not analyzed for organic analytes.

42 SWMU12
421 Lithologic Findings

Three so1l borings, BHGL.SWMU 12001 through BHGLSWMU12003, were advanced within the
boundarnes of SWMU 12 during Phase 1. Four additional borings, BHGLSWMU 12004 through
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BHGLSWMUI12007, and one HSA boring, WHGLTAO028, were advanced during Phase II. Soil
boring BHGLSWMU12004 was advanced northwest BHGLSWMU12001; BHGLSWMU12005
and BHGLSWMU 12007 were advanced southeast and south of the site, respectively; and
BHGLSWMU12006 was advanced to the west of the site. Four soil borings, BEEGSWMU12008
through BEEGSWMU12011, were advanced during Phase III Sotl borings BEEGSWMU 12008
and BEEGSWMU12009 were advanced to the southwest and west of BHGLSWMU12006,
respectively. BEEGSWMU 12010 and BEEGSWMU 12011 were advanced to the northwest and
northeast of the site, respectively. Rationale for soil boring placement 1s discussed previously n
Section 3.2 2.

Soil borings BHGLSWMU12001 through BHGLSWMU12003 were advanced in the grassy arca
at SWMU 12, Soil borings BHGLSWMU 12004 through BHGLSWMU12007 and

BEEGSWMU 12008 through BEEGSWMU12011 were advanced in the concrete area. Concrete
and gravel was encountered n the top 10 inches of borings BHGLSWMU 12004 through
BHGLSWMU12005, BHGLSWMU12007, and BEEGSWMU12008 through
BEEGSWMUI12011. Wood debris was found 1n borings BHGLSWMU12001 and
BHGLSWMU12007. Petroleum odors were observed in borings BHGLSWMU 12001,
BHGLSWMU 12004, BEEGSWMU12009, BEEGSWMU 12010, and BEEGSWMUI12011.

Lithology was analyzed using a northwest-southeast transect along bormgs BEEGSWMU12010,
BHGLSWMU12004, BHGLSWMUI12001, BHGLSWMU 12002, BHGLSWMU12003,
BHGLSWMU12007, and BHGLSWMU12005. The lithologic cross section for SWMU 12 15
presented in Figure 4.4. Soil boring BEEGSWMU12010 exhibited a layer of concrete underlain
by 2” of gravel fill from the ground surface to a depth of 1 foot bgs. This layer overhes clay from
1 to 4 feet bgs, followed by a layer of sandy clay from 4 and 6 feet bgs. Delmeation bormg
BEEGSWMU12010 was terminated at 6 feet bgs Soil bormg BHGLSWMU12004 exhibited a
layer of concrete from the ground surface to a depth of 1 foot bgs. A layer silty clay is
encountered from 1 to 11 feet bgs, with a 2-foot layer of silty sand from 5 to 7 feet bgs.
Delineation boring BHGLSWMU 12004 was termnated at 11 feet bgs. Soil boring
BHGLSWMU12001 exhibited silty clay from the ground surface to a depth of 6 feet bgs. This
overlies sandy silt from 6 to 12 feet bgs, transitioming to sand and gravel from 12 to 16 feet bgs,
with the water table at 14 5 feet bgs. The borning was terminated at 16 feet bgs. Boring
BHGLSWMU12002 exhibited a layer of silty clay from the ground surface to a depth of 6 feet,
with a layer of sandy silt from 6 to 12 feet bgs. This overlies a layer of sand from 12 to 16 feet
bgs, with the water table at 14.5 feet bgs and the boring termmated at 16 feet bgs. Boring
BHGLSWMU12003 exhibited a simular lithology to BHGLSWMU12002. Soil boring
BHGLSWMU 12007 exhibited a layer of concrete from the ground surface to a depth of 1 foot
bgs. A layer of sand 1s encountered from 1 to 3 feet bgs, with a layer of silty clay from 3 to 7 feet
bgs. This overlies a layer of sandy silt from 7 to 11 feet. Delineation boring BHGLSWMU12007
was terminated at 11 feet bgs. Delineation so1l boring BHGLSWMU 12005 exhibited a similar
lithology to BHGLSWMU12007, with the boring terminated at 6 feet bgs. Boring logs are
presented in Appendix F.

Groundwater flow direction in the vicinity of SWMU 12 trends generally to the east.
Groundwater was encountered at approximately 14.5 feet bgs across the site.
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4.2.2 Surface Soil Detections

A total of three Phase I surface soil samples were collected for analysis at SWMU 12: one surface
sample each from borings BHGLSWMU12001 and BHGLSWMU12003. Based on the results of
the Phase I soil investigation, additional surface so1l samples were collected from borings
BHGLSWMU12005, BHGLSWMUI12007, and WHGLTA028 to delineate CoCs 1dentified at the
site Soil sampling locations are depicted in Figure 4 5. All Phase I surface soil samples were
analyzed for the list of analyses presented in Section 3.2.2. Analytical detections m SWMU 12
Phase I and II surface soils are presented 1n Table 4.5. Results from SPLP extraction performed
on Phase I surface soil and Phase I subsurface s;l samples from SWMU 12 are presented in
Table 4.1.

4.2.24 Inorganic Constituents

The following metals were detected in the surface soil samples collected at SWMU 12

e Cadmium was detected at 0.98 mg/kg and 0 74 mg/kg 1n the surface soil samples
collected from borings BHGLSWMU 12002 and BHGLSWMU 12003, respectively.
These detections of cadmum were above both background and the MSC. An SPLP
extraction was performed on these samples, and the cadmium results were below the
industrial water MSC. Based on this SPLP analysis, a site-specific soil MSC of 0.98
mg/kg was established for cadmium duning Phase I (a new site-specific MSC was
established at 4.2 mg/kg during Phase III). Four additional surface samples were
collected from borings BHGLSWMU 12005, BHGLSWMU12006, BHGLSWMU 12007,
and WHGLTAO028 for delineation purposes during Phase II. Cadmium was detected
below background n all of the Phase II delineation surface so1l samples. Cadmium was
detected shghtly above background (0.556 mg/kg) at a concentration of 0.7 F mg/kg in
the duphcate sample collected from BHGLSWMU12006-01. This detection was not
confirmed by the parent sample.

e Lead was detected at 89.4 mg/kg 1n the surface so1l sample collected from boring
BHGLSWMU 12002 and 57.8 mg/kg in the surface soil collected from boring
BHGLSWMU12003 These detections of lead were above both background and the
MSC. An SPLP extraction was performed on these samples, and the lead results were
both above the industrial water MSC of 0.0150 mg/L. Based on these SPLP analyses, no
site-specific soil MSC was established for lead at SWMU 12 during Phase II; however a
site-specific MSC of 64.8 mg/kg was established for SWMU 12 during the IRA
confirmation and delineation sampling (Appendix C). Four additional surface samples
were collected for lead from borings BHGLSWMU 12005, BHGLSWMU 12006,
BHGLSWMU 12007, and WHGLTAO028 during Phase II. These Phase II soil borings
were advanced for delineation purposes. Lead was detected below background i all of
the Phase II so1l samples.

o Zinc was detected at 84.8 mg/kg 1n the surface soil sample collected from boring
BHGLSWMU 12002 and 97.9 mg/kg in the surface soil sample collected from boring
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BHGLSWMU 12003. These detections of zinc were above the background, but well
below the MSC. No additional surface samples were collected for zinc during Phase II.

4222  Organic Constituents

The following organic constituents were detected mn the surface soil samples collected at
SWMU 12:

e Benzo(a)anthracene was detected at 1.7 mg/kg n the surface so1l sample collected from
Phase I boring BHGLSWMU12003. This detection of benzo(a)anthracene was above
both the RRS 1 and RRS 2 for method SW8270C (0.33 mg/kg) One additional surface
so1l sample was collected for benzo(a)anthracene from boring BHGLSWMU 12005
during Phase II for delineation purposes. Benzo(a)anthracene was detected below RRS 1
in the Phase II surface soi1l sample.

e Benzo(a)pyrene was detected at 1.4 mg/kg 1n the surface soil sample collected from
Phase I boring BHGLSWMU 12003. This detection of benzo(a)pyrene was above both
the RRS 1 and RRS 2 for method SW8270C (0.33 mg/kg). One additional surface soil
sample was collected for benzo(a)pyrene from boring BHGLSWMU12005 during
Phase II for delineation purposes. Benzo(a)pyrene was detected below RRS 1 1n the
Phase II surface soi1l sample.

* Benzo(b)luoranthene was detected at 2.0 mg/kg in the surface soil sample collected
from Phase I boring BHGLSWMU12003. This detection of benzo(b)fluoranthene was
above the RRS 1 and MSC (0.33 mg/kg). One additional surface soil sample was
collected for benzo(b)fluoranthene from boring BHGLSWMU 12005 during Phase II for
delineation purposes. Benzo(b)fluoranthene was detected below RRS 1 1n the Phase I
surface so1l sample.

s Benzo(g,h,i)perylene was detected at 0.75 mg/kg in the surface so1l sample collected
from Phase I boring BHGLSWMU12003. This detection of benzo(g,h,1)perylene was

above the RRS 1 (0 33 mg/kg), but well below the MSC (306.6 mg/kg). No further
sampling for this analyte n the surface soil was conducted.

s Benzo(k)fluoranthene was detected at 0.76 mg/kg 1n the surface soil sample collected
from Phase I boring BHGLSWMU12003. This detection of benzo(k)fluoranthene was
above the RRS 1 (0.33 mg/kg) and MSC (0.392 mg/kg). One additional surface sol
sample was collected for benzo(k)fluoranthene from boring BHGLSWMU 12005 during
Phase II for.delineation purposes. Benzo(k)fluoranthene was detected below RRS 1 1n the
Phase II surface soil sample.

» Bis(2-Ethylhexyl)phthalate was detected at 0.42 mg/kg m the surface so1l sample
collected from Phase I boring BHGLSWMU12003. This detection of bis(2-
Ethylhexyl)phthalate was above the RRS 1 (0.33 mg/kg), but below the MSC (0.6
mg/kg). No further sampling for this analyte in the surface soil was conducted.
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e Chrysene was detected at 1.8 mg/kg 1n the surface soil sample collected from Phase I
boring BHGLSWMTU12005. This detection of chrysene was above the RRS 1 (0.33
mg/kg), but well below the MSC (3.92 mg/kg). No further sampling for this analyte 1n the
surface soil was conducted.

¢ Fluoranthene was detected at 0 37 F mg/kg and 3.3 mg/kg 1n the surface so1l samples
collected from Phase I borings BHGLSWMU 12002 and BHGLSWMU12003,
respectively. These detections of fluoranthene were above the RRS 1 (0.33 mg/kg), but
well below the MSC (408.8 mg/kg). No further sampling for this analyte in the surface
soil was conducted

¢ Indeno(1,2,3-¢,d)pyrene was detected at 0 96 mg/kg 1n the surface so1l sample collected
from Phase I boring BHGLSWMU 12003. This detection of indeno(1,2,3-c,d)pyrene was
above the RRS 1 and MSC (0.33 mg/kg) One additional surface soil sample was
collected for indeno(1,2,3-¢c,d)pyrene from boring BHGLSWMU 12005 during Phase II
for delineation purposes. Indeno(1,2,3-¢c,d)pyrene was detected below RRS 1 1n the
Phase II surface so1l sample.

¢ Phenanthrene was detected at 1 6 mg/kg in the surface soil sample collected from
Phase 1 boring BHGLSWMU12003. Ttus detection of phenanthrene was above the
RRS 1 (0.33 mg/kg), but well below the MSC (306.6 mg/kg). No further sampling for
this analyte in the surface soil was conducted

¢ Pyrene was detected at 0.42 mg/kg and 3.3 mg/kg 1n the surface soil samples collected
from Phase I borings BHGLSWMU12002 and BHGLSWMU 12003, respectively. These
detections of pyrene were above the RRS 1 (0.33 mg/kg), but well below the MSC (306.6
mg/kg). No further sampling for this analyte 1n the surface so1l was conducted.

423 Subsurface Soil Detections

A total of six subsurface soi1l samples were collected for characterization analysis from borings
BHGLSWMU12001 through BHGLSWMU12003 during Phase I at SWMU 12 (Figure 4.5). All
subsurface so1l samples were analyzed for the hist of analyses presented in Section 3.2.2. Phase 1
subsurface soil results are presented in Table 4.6. Based on the results of the Phase 1 soil
investigation, additional subsurface soil samples were collected from borings

BHGLSWMU 12004 through BHGLSWMU 12007, WHGLTA028, and BEEGSWMU12008
through BEEGSWMU 12011 1n order to delineate CoCs identified at the site. Soil sampling
locations are depicted in Figure 4.5. Analytical detections in SWMU 12 subsurface soils are
presented in Table 4.6. Results from SPLP extraction performed on Phase I surface soil and
Phase I subsurface soil samples from SWMU 12 are presented in Table 4.1.

4.2.31 Inarganic Constituents
The following metals were detected 1n the subsurface soil samples collected at SWMU 12:

» Arsenic was detected at 10.5 J mg/kg 1n the subsurface soil sample collected from the 10-
foot interval of boring BHGLSWMU12001. This detection of arsenic was above both
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background and the MSC. An SPLP extraction was performed on this sample, and the
arsenic result was below the industrial water MSC Based on this SPLP analysis, a site-
specific sotl MSC of 10.5 mg/kg was established for arsenic, Three subsurface
delieation samples, BHGLSWMU 12006, BHGLSWMU 12007, and WHGLTAOQ28,
were collected for arsenic at SWMU 12 durning Phase I Arsenic was detected below
background in one of the Phase 1I delineation surface soil samples Arsenic was detected
below the site-specific MSC (10 5 mg/kg) at concentrations of 6,8 F mg/kg and 8.4 F
mg/kg in BHGLSWMU 12006 and BHGLSWMU 12007, respectively. An additional
delineation boring for arsenic, BEEGSWMU12011, was advanced during Phase .
Arsenic was detected below background 1n the Phase III delineation boring,

¢ Cobalt was detected at 7.5 mg/kg and 7.7 mg/kg n the 5-foot intervals collected from
borings BHGLSWMU 12001 and BHGLSWMU12003, respectively. These detections of
cobalt were above background, but well below the MSC (613.2 mg/kg). No additional
subsurface samples were collected for cobalt during Phase II.

e Copper was detected at 15.8 ] mg/kg in the 5-foot interval collected from boring
BHGLSWMU12003. This detection of copper was slightly above the background (13.72
mg/kg), but well below the MSC (130 mg/kg). No additional subsurface samples were
collected for copper during Phase 1.

4232  Organic Constituents

The following organic constituents were detected 1n the subsurface soil samples collected at
SWMU 12:

* Acetone was detected at a concentration of 0.012 mg/kg 1n the 10-foot interval of Phase I
boring BHGLSWMU12003. This detection was above RRS 1(0.005 mg/kg), but well
below MSC (1022 mg/kg). No additional subsurface samples were collected during
Phase II.

¢ Benzene was detected at 0.1 J mg/kg (5-foot interval) and 0.003 mg/kg (10-foot interval)
in the subsurface so1l samples collected from Phase I boring BHGLSWMU12001.
Benzene was similarly detected at concentrations of 0.003 mg/kg (5-foot interval) and
0.006 mg/kg (10-foot interval) in Phase I boring BHGLSWMU 12002, These detections
of benzene were above the RRS 1 (0.002), but well below the MSC (0.5 mg/kg). Eight
additional subsurface soil samples were collected for benzene from borings
BHGLSWMU12004, BHGLSWMU 12006, BHGLSWMU 12007, and WHGLTA028
during Phase II. These Phase II so1l borings were advanced for delineation purposes.
Benzene was detected below RRS 1 in both the 5- and 10-foot intervals of borings
BHGLSWMU12007 and WHGLTAO028. Benzene was detected at concentrations of 1.3 J
mg/kg and 0.015 mg/kg 1n the 5-foot intervals of BHGLSWMU 12004 and
BHGLSWMU12006, respectively. Both Phase II detections were above RRS 1, but only
the detection in BHGLSWMU12004 was above the MSC of 0.5 mg/kg. Benzene was
detected below RRS 1 1n the 10-foot intervals of both BHGLSWMU 12004 and
BHGLSWMU12006. Four additional borings, BEEGSWMU12008 through
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BEEGSWMU 12011, were advanced to delineate benzene 1n the 5-foot interval duning
Phase ITI Benzene was not detected or detected below RRS 1 in all Phase ITI soil
samples.

» Ethylbenzene was detected at a concentration of 0.006 J mg/kg in the 5-foot interval of
Phase I boring BHGLSWMU12001. This detection 1s above the RRS 1 (0.003 mg/kg),
but well below the MSC (70 mg/kg) Three additional Phase Il borings were advanced to
delineate ethylbenzene 1n the subsurface sol, All Phase I11 detections were below RRS 1,

e Vinyl Chloride was detected at a concentration of ¢ 007 mg/kg 1n the 10-foot interval of
Phase I boring BHGLSWMU12002. This detection 1s above the RRS 1 (0.005 mg/kg),
but below the MSC (0.0657 mg/kg) Three additional Phase II bonings were advanced to
delineate vinyl chloride 1n the subsurface so1l. All Phase II detections were below RRS 1,

e 2-methylnaphthalene was detected during Phase I at 0 47 mg/kg mn the 5-foot interval of
BHGLSWMUI12001. This detection of 2-methylnaphthalene was above the RRS 1 (0.33
mg/kg), but well below MSC (204.4 mg/kg). No additional sampling was conducted for
2-methylnaphthalene during Phase II or III

¢ Benzo(a)anthracene was detected during Phase Il at 0.0077 J mg/kg and 0.0093 J
mg/kg n the 5-foot interval of BEEGSWMU12010 and in the 10-foot interval of
BEEGSWMUI12011, respectively. These detections of benzo{a)anthracene were above
the RRS 1 (0.0042 mg/kg) for method SW8310, but below MSC (0.0392 mg/kg)

o Benzo(b)}luoranthene was detected at 0.019 mg/kg 1n the 5-foot interval of
BEEGSWMUI12010, and at 0.032 n the 5-foot interval and 0.0039 mg/kg in the 10-foot
interval of BEEGSWMU12011, during Phase III. These detections of
benzo(b)fluoranthene were above the RRS 1 (0.0017 mg/kg) for method SW8310, but
below the MSC (0.0392 mg/kg).

¢ Fluoranthene was detected at 0 086 mg/kg in the 5-foot interval collected from Phase III
boring BEEGSWMU12010. This detection of fluoranthene was above the RRS 1 (0.0042
mg/kg) for method SWE310, but well below the MSC (408.8 mg/kg).

e Fluorene was detected at 0.61 mg/kg in the 5-foot interval collected from Phase I boring
BHGLSWMUI12001. This detection of fluorene was above the RRS 1 (0.33 mg/kg), but
well below the MSC (408.8 mg/kg). Four addstional subsurface soil samples were
collected for fluorene from borings BEEGSWMU12009 through BEEGSWMU12011
duning Phase III. These Phase III so1l borings were advanced for delineation purposes.
Fluorene was detected below RRS 1 1n all of the Phase ITI subsurface soil samples, except
for at a concentration of 0.072 mg/kg in the 5-foot interval of BEEGSWMU12010. This
concentration 1s above the RRS 1 (¢ 0083 mg/kg) for method SW8310, but well below
the MSC (408.8 mg/kg).

e Naphthalene was detected at 0 85 mg/kg in the 5-foot interval of Phase I boring
BHGLSWMUI12001. This detectron of naphthalene was above the RRS 1 (0.33 mg/kg),

EEG, June 2002 4-11



"
Final RCRA Faciltty Investigation Repbrt™ 2
SWMUs 5, 8, 12, 31, and 61
NAS Fort Worth JRB, TX

but well below the MSC (204.4 mg/kg). No further samphing for this analyte in the
subsurface so1l was conducted.

e Phenanthrene was detected at 0.57 mg/kg 1in the 5-foot interval of Phase I boring
BHGLSWMUI12001. This detection of phenanthrene was above the RRS 1 (0.33 mg/kg),
but well below the MSC (306.6 mg/kg). Three additional so1l borings were advanced
during Phase IIT to delineate PAHs Phenanthrene was detected at a concentration of
0.017 mg/kg 1n the 5-foot interval of BEEGSWMU12010, and 0.0061 mg/kg 1n the 10-
foot interval of BEEGSWMU12011. These detections were above the RRS 1 (0.0033
mg/kg) for method SW8310, but well below the MSC (306.6 mg/kg).

s Pyrene was detected at 0 013 mg/kg 1n the 5-foot interval of Phase Il boring
BEEGSWMU12010. This detection of pyrene was above the RRS 1 (0.0083 mg/kg) for
method SW8310, but well below the MSC (306 6 mg/kg). Pyrene was detected below the
RRS 1 in Phase II borings BEEGSWMU 12009 and BEEGSWMU12011.

s TPH was detected at 770 mg/kg in the 5-foot interval of Phase I boring
BHGLSWMUI12001. This detection of TPH was above the RRS 1 (50 mg/kg), as well as
the TNRCC action level for coarse-grained soils (500 mg/kg) Four additional subsurface
so1l samples were collected for TPH from borings BHGLSWMU12004,
BHGLSWMUI12006, BHGLSWMU12007, and WHGLTAO028 during Phase II for
delineation purposes. TPH was detected below RRS 1 n all of the Phase H surface soil
samples, with the exception of one concentration of 1,100 mg/kg in the 5-foot interval of
the sample collected from delineation bonnng BHGLSWMU 12004, An SPLP extraction
was performed on this sample, and the TPH result was below RRS 1. Based on this SPLP
analysis, a site-specific soil MSC of 1,100 mg/kg was established for TPH. ’

424 SoilpH

Soil pH levels were not analyzed for at SWMU 12 based on the wastes handled at this
SWMU (Table 1.1).

425 IRA Detections

As depicted in Figures 4.6 through 4.9, four excavations were planned and three were completed
at SWMU 12 as part of an IRA to remove so1l contaminated with concentrations of lead, benzene,
and various PAHs above RRS 2. Excavation confirmation samples were collected from each
sidewall and multiple floor samples were collected. The results of IRA excavation confirmation
samples show that all target CoCs were removed 1n the excavations. The IRA results are
presented in Appendix C,

Excavation SWMU 12A (Figure 4.6), centered on BHGLSWMU 12004, was intended to achieve
the removal of soils contanunated with concentrations of benzene and TPH above the RRS 2
values (Figure 4.5). The 1nitial excavation was proposed to extend to 7 feet long by 7 feet wide,
with an excavation depth of 7 feet (12.7 cubic yards). The location of this excavation would have
interrupted the gate sensors leading to the Alert Apron on the flightline. Therefore a confirmation
sample was collected and analyzed with an expedited laboratory turn around time. The benzene
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concentration at the 5-foot interval of BHGLSWMU12004 (1.3 J mg/kg) was not confirmed by
the October 2001 sample BEEGSWMU12001 (0.035 mg/kg) and excavation 12A was not
performed. The result of the soil samplhing is presented in Appendix C.

Excavation SWMU 12B (Figure 4.7) was imitially centered on BHGLSWMU12002. The
excavation eventually took the shape of a large rectangle that measured 10 feet long by 12 5 feet
wide and 2 feet deep. A total of 10 cubic yards were removed from excavation SWMU 12B,
Excavation SWMUI12B was intended for the removal of sotls contamuinated with concentrations
of lead above RRS 2 and other compounds detected at concentrations above RRS 1 (Figure 4.5).
A confirmation sample was collected and analyzed for lead, cadmium, and zinc directly below
BHGLSWMU 12002 at a depth of 2 feet bgs. Five additional samples, analyzed for lead,
cadmium, and zinc only, were collected at the 2-foot interval with locations centered on the north,
south, east, and west sidewalls of the excavation. The results of the IRA sampling are presented
in Appendix C

Excavation SWMU 12C (Figure 4.8) was mitially centered on BHGLSWMU12003. The
excavation eventually took the shape of a large rectangle that measured 7.5 feet long by 8 feet
wide by 5 feet deep. A total of 11 cubic yards were removed from excavation SWMU 12C.
Excavation SWMU12C was intended for the removal of soils contarmnated with concentrations
of lead and select PAHs above RRS 2, as well as other compounds detected at concentrations
above RRS 1 (Figure 4.5). A confirmation sample was collected and analyzed for lead and PAHs
directly below BHGLSWMU12003 at a depth of 2 feet bgs. Four additional samples, analyzed for
lead and PAHSs only, were collected at the 2-foot interval with locations centered on the north,
south, east, and west sidewalls of the excavation. The results of the IRA sampling are presented
m Appendix C.

Excavation SWMU 12D (Figure 4.9} was mmitially centered on BHGLSWMU12001. The
excavation eventually took the shape of a rectangle that measured approximately 8 feet long by 7
feet wide by 7 feet deep. A total of 15 cubic yards were removed from excavation SWMU 12D
Excavation SWMU 12D was mntended for the removal of soils contarmnated with concentrations
of TPH above RRS 2 (Figure 4.5). A confirmation sample was collected and analyzed for TPH
directly below BHGLSWMU 12001 at a depth of 7 feet bgs. Four additional samples, analyzed for
TPH only, were collected at the 7-foot imterval with locations centered on the north, south, east,
and west sidewalls of the excavation. The results of the IRA sampling are presented in

Appendix C.

426 Groundwater Detections

One round of grouridwater samples was collected from existing cross-gradient monitoring well
WCHMHTAO012, and two rounds of groundwater samples were collected from newly installed
downgradient monitoring well WHGLTAO028, during Phase II of the RFI. An upgradient
montoring well, WEEGTAOQ01, and an additional downgradient monitoring well, WEEGTA002,
were installed during Phase III. The third round of groundwater samples was collected for metals
(SW6010B), VOCs (SW8260B), and SVOCS (SW8270C) from WEEGTA001, WEEGTAO002,
and WHGLTAO28. A fourth round of groundwater samples was collected for benzene from
WEEGTAO01, WEEGTAO002, WHGLTAO028, and WCHMHTAO12 during Phase III
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Groundwater samples were analyzed for the constituents described in Section 3.2.1.5.
Groundwater results are depicted mn Figure 4.10 and presented in Table 4.7.

4.26.1 lnorganic Constituents

The following metals were detected in the groundwater samples collected at SWMU 12:

¢ Arsenic was detected at a concentration of 0.035 F mg/L. in WCHMHTAO1 2 (October
2000) Arsemc was detected at concentrations of 0.0165 (October 2000), 0.0201 mg/L
(October 2000 duplicate), and 0.0166 F mg/L (November 2001) in WHGLTAO028.
Arsenic was also detected at concentrations of 0 0145 F mg/L in WEEGTAO001
(November 2001) and 0.0206 F mg/L in WEEGTA002 (November 2001). These
detections of arsenic were above the RRS 1, but below the MSC.

+ Copper was detected at concentrations of 0.0044 F mg/L. 1n WEEGTAQO01 and 0.0066 F
mg/L in WEEGTAOO02 during the November 2001 round of groundwater sampling. These
detections of copper were above the RRS 1, but below the MSC.

e Iron was detected at concentrations of 2.4 mg/L 1n WHGLTAO028; 1.36 mg/L in
WEEGTAO0]; and 4.97 mg/L in WEEGTA002 during the November 2001 round of
groundwater sampling. These detections of iron were above the RRS 1 value. There is no
MSC for 1ron.

» Manganese was detected at concentrations of 0.348 mg/L in WHGLTAO028; 0.98 mg/L
in WEEGTAO001; and 0.205 mg/L in WEEGTA002 during the November 2001 round of
groundwater sampling. These detections of manganese were above the RRS 1, but well
below the MSC.

*  Silver was detected at a concentration of 0 0019 F mg/L 1n WEEGTA002 (November
2001). This detection of silver was ahove the RRS 1, but well below the MSC.

* Antimeny was detected at a concentration of 0.003 F mg/L. m WEEGTAO001 (November
2001). This detection of antimony was shightly above the RRS | and well helow the
MSC.

426.2  Organic Constituents

The following organic constituents were detected in the groundwater samples collected at
SWMU 12:

¢ 1,1-Dichloroethene (1,1-DCE) was detected at a concentration of 0.001 mg/L during the
November 2001 groundwater sampling round 1n monitoning wells WHGLTA028,
WEEGTAO001, and WEEGTAO002. These concentrations of 1,1-Dichloroethene were
above RRS 1 (0.0005 mg/L), but below the MSC (0.007 mg/L).

s 1,2,4-Trimethylbenzene was detected at a concentration of 0.002 mg/L in the
groundwater sample collected from downgradient monitoring well WHGLTAO028 in
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November 2001. This concentration of 1,2,4-Trimethylbenzene was above RRS 1
(0.0005 mg/L), but well below the MSC (5.11 mg/L)

+ Benzene was detected at concentrations of 0.001 mg/L, 0.002 mg/L, 0.0009 mg/L, and
0.00086 mg/L 1n the groundwater samples collected from downgradient monitoring well
WHGLTAO028 in May 2000, October 2000, November 2001, and March 2002,
respectively. Benzene was also detected at concentrations of 0 00053 mg/L in
WCHMHTAOQ012 (March 2002); 0.0007 mg/L (November 2001) and 0.00068 mg/L
(March 2002) in WEEGTAOD01; and 0.0006 mg/L (November 2001) and 0.00079 mg/L
(March 2002) in WEEGTAO002. These concentrations of benzene were above RRS 1
(0.0004 mg/L), but below the MSC (0.005 mg/L).

e c¢is-1,2-Dichloroethene (cis-1,2-DCE) was detected at concentrations of 0.22 mg/L in
WEEGTAO001, 0.19 mg/L mn WHGLTAO028, and 0.2 mg/L. in WEEGTA002 during the
November 2001 groundwater sampling round. These concentrations of ¢i1s-1,2-DCE were
above both RRS 1 (0.0005 mg/L) and the MSC (0.07 mg/L).

¢ Ethylbenzene was detected at a concentration of 0.001 mg/L in WHGLTAO028 during the
November 2001 groundwater sampling round. This concentration of ethylbenzene was
above RRS 1 (0.0005 mg/L), but below the MSC (0.7 mg/L).

e m,p-Xylene was detected at a concentration of 0.002 mg/L i1n WHGLTAOQ28 during the
November 2001 groundwater sampling round. This concentration of m,p-Xylene was
slightly above RRS 1 (0.001 mg/L) and well below the MSC (10 mg/L).

o PCE was detected at concentrations of 0.002 mg/L in WEEGTAO001, 0.001 mg/L 1n ¢
WHGLTAO028, and 0.0006 mg/L in WEEGTAO002 during the November 2001
groundwater sampling round. These concentrations of PCE were above RRS 1 (0.0005
mg/L), but below the MSC (0.005 mg/L).

e trans-1,2-Dichloroethene (trans-1,2-DCE) was detected at concentrations of 0.018
mg/L in WEEGTAO001, 0.025 mg/L m WHGLTAO28. and 0 005 mg/L. m WEEGTA002
during the November 2001 groundwater sampling round. These concentrations of trans-
1,2-Dichloroethene were above RRS 1 (0.0005 mg/L). but below the MSC (0.1 mg/L).

¢ TCE was detected at concentrations of 0.42 mg/L in WEEGTA00!, 0.4 mg/L in
WHGLTA028, and 0.29 mg/L in WEEGTA002 during the November 2001 groundwater
sampling round. These concentrations of TCE were above both RRS 1 (0.0005 mg/L) and
below the MSC (0.005 mg/L).

¢ Vinyl Chloride was detected at concentrations of 0.009 mg/L, 0.012 J mg/L, 0.015J
mg/L, and 0 007 mg/L n the groundwater samples collected from downgradient
monitoring well WHGLTAO028 in May 2000, October 2000 (including duplicate sample),
and November 2001, respectively. Vinyl chlonde was zlso detected at concentrations of
0.006 mg/L in WEEGTAOQ01 and 0.008 mg/L in WEEGTAO002 during the November
2001 groundwater sampling round. These concentrations of vinyl chloride were above
both RRS 1 (0.0005 mg/L) and below the MSC (0.002 mg/L).
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4.3 SWMU 31
4.3.1 Lithologic Findings

Two soil borings, BHGLSWMU31001 and BHGLSWMU31002, were advanced to the southwest
and north east of the concrete pad at SWMU 31 duning Phase 1. Four additional borings,
BHGLSWMU31003 through BHGLSWMU31006, were advanced during Phase II. So1l boring
BHGLSWMU31003 was a confirmation boring of BHGLSWMU31002. So1! boring
BHGLSWMU31004 was advanced south of the concrete pad and SWMU 31, and
BHGLSWMU31005 and BHGLSWMU31006 were advanced to the east and northeast of the site,
respectively. Rationale for so1l boring placement 1s discussed previously in Section 3.2 2.

Soil borings BHGLSWMU31001 through BHGLSWMU31003 were advanced in the grassy area
surrounding the concrete pad at SWMU 31 Soil boring BHGLSWMU31006 was advanced 1n the
asphalt parking area. As stated previously, SWMU 31 1s located within the boundary of

SWMU 29/Landfill 2. Landfill debnis was encountered 1n the Phase I borings
BHGLSWMU31001 and BHGLSWMU31002. Fill matertal and landfill debris was observed
from 4 feet to 13 feet bgs in so1l boring BHGLSWMU31001, and from 2 feet to 10 feet bgs 1n
so1l boring BHGLSWMU31002. Gravel and asphalt was encountered in the top 6 inches of all
four Phase II borings, BHGLSWMU31003 through BHGLSWMU31006 No petroleum odors
were observed 1n any of the soil borings at SWMU 31.

Lithology was analyzed using a west-cast transect along borings BHGLSWMU31002,
BHGLSWMU31001, and BHGLSWMU31005. The lithologic cross section for SWMU 31 1s
presented in Figure 4.11. Sotl boring BHGLSWMU31002 exhibited gravel and topsoil then silty
sand with gravel from the ground surface to a depth of 2 feet bgs. This layer overlies fill material
and landfill debnis from 2 to 10 feet bgs, followed by a layer of silty sand between 10 and 12.5
feet bgs, transitioning to silty sand with gravel to 17 feet bgs. A layer of sand and gravel 1s
encountered from 17 to 20 feet bgs, with the water table at 18 feet bgs and the boring terminated
at 20 feet bgs. So1l boring BHGLSWMU31001 exhibited grasvel and topsoil then silty sand with
gravel from the ground surface to a depth of 2.5 feet bgs, overlying sandy clay from 2.5 to 4 feet
bgs. Fill matenal and landfill debnis was encountered from 4 to 13 feet bgs. This overlies a layer
of silty sand from 13 to 15 feet bgs, transitioning to silt, sand, and gravel from 15 to 16.25 feet
bgs. A layer of sand and gravel 1s encountered from 16.25 to 22 feet bgs, with the water table at
20 feet bgs and the boring terminated at 22 feet bgs. Boring BHGLSWMU31005 was advanced
through six inches of grass, gravel, and asphalt, overlying silty clay to a depth of 2 feet bgs. Soil
boring BHGLSWMU31005 was a delineation boring for surface soil and therefore terminated at
2 feet bgs. Boring l9gs are presented in Appendix F.

Groundwater flow directions 1n the vicimty of SWMU 31 trend generally to the southeast.
Groundwater was encountered at approximately 18 to 20 feet bgs across the site.

4.3.2 Surface Soil Detections

A total of two Phase 1 surface soi1l samples were collected for analysis at SWMU 31: one surface
sample each from borings BHGLSWMU31001 and BHGLSWMU31002. Based on the results of
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the Phase I so1l investigation, additional surface soil samples were collected from borings
BHGLSWMU31004 through BHGLSWMU31006 to delineate CoCs 1dentified at the site, and
from BHGLSWMU?31004 to confirm CoCs detected m BHGLSWMU31002. So1l sampling
locations are depicted m Figure 4.12. All Phase I surface so1l samples were analyzed for the list
of analyses presented in Section 3.2.2.2. Analytical detections m SWMU 31 Phase I and II
surface soils are presented 1n Table 4.8. Results from SPLP extraction performed on Phase |
surface so1l and Phase I subsurface so1l samples from SWMU 31 are presented 1n Table 4.1.

43.21 Inorganic Constituents
The following metals were detected in the surface soil samples collected at SWMU 31:

e Barium was detected at 506 mg/kg 1n the surface so1l sample collected from boring
BHGLSWMU31001. This detection of barium was above both background and the MSC.
An SPLP extraction was performed on this sample, and the barium result was below the
industnal groundwater MSC. Based on this SPLP analysis, a site-specific soll MSC of
506 mg/kg was established for barium at SWMU 3 1. Two additional surface samples
were collected for barium from borings BHGLSWMU31005 and BHGLSWMU31006
during Phase II for delineation purposes. Barium was detected below background mn both
of the Phase 1I delineation samples.

e Cadmium was detected at 1.5 mg/kg and 0.99 mg/kg in the surface soil samples
collected from borings BHGLSWMU31001 and BHGLSWMU31002, respectively.
These detections of cadmium were above both background and the MSC. An SPLP
extraction was performed on these samples, and the cadmum results were below the
industrial groundwater MSC. Based on this SPLP analysis, a site-specific soll MSC of 1.5,
mg/kg was established for cadmium. Four additional surface samples were collected for
cadmium at SWMU 31 dunng Phase II. The samples collected from borings
BHGLSWMU31004 through BHGLSWMU31006 were collected for delineation
purposes, and the sample collected from BHGLSWMU31003 was for confirmation of the
detection n BHGLSMWU31002 Cadmium was detected below background in the
Phase II delineation and confirmation samples with the exception of the sample collected
from BHGLSWMU31006, which was detected slightly above background (0.556 mg/kg)
at a concentration of 0.6 mg/kg.

e Chromium was detected at 40.6 mg/kg in the surface soil sample collected from boring
BHGLSWMU31001. This detection of chromium was above both background and the
MSC. An SPLP extraction was performed on this sample, and the chrormum result was
below the industrial groundwater MSC. Based on this SPLP analysts, a site-specific soil
MSC of 40.6 mg/kg was established for chromium. Tw o additional surface samples were
collected for chromium from borings BHGLSWMU31005 and BHGLSWMU31006
during Phase II for delineation purposes. Chromium was detected below background in
both of the Phase I delineation samples.

o Copper was detected at 23.3 mg/kg in the surface soil sample collected from boring
BHGLSWMU31001. This detection of copper was slightly above the background value,
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but well below the MSC. No additional surface samples were collected for copper during
Phase Il

¢ Lead was detected at 159 mg/kg and 58.5 mg/kg 1n the surface so1l samples collected
from borings BHGLSWMU31001 and BHGLSWMU31002, respectively. These
detections of lead were above both background and the MSC. An SPLP extraction was
performed on these samples, and the lead results were both above the industrial
groundwater MSC of 0 0150 mg/L. Based on these SPLP analyses, no site-specific soil
MSC was established for lead at SWMU 31. Four additional surface samples were
collected for lead from borings BHGLSWMU31003 through BHGLSWMU31006 during
Phase II. So1l borings BHGL.SWMU31004 through BHGLSWMU31006 were advanced
for delineation purposes, and BHGLSWMU31003 was advanced as a confirmation
sample of BHGLSWMU31002. Lead was detected below background 1n all of the
Phase II so1l samples.

¢ Zinc was detected at 123 mg/kg in the surface so1l sample collected from boring
BHGLSWMU31001. This detection of zin¢ was above the background, but well below
the MSC. No additional surface samples were collected for zinc during Phase H.

e Mercury was detected at 0 57 mg/kg in the surface soil sample collected from boring
BHGLSWMU31001. This detection of mercury was above both the background value
and the MSC. An SPLP extraction was performed on this sample, and the mercury result
was below the industrial groundwater MSC. Based on this SPLP analysis, a site-specific
soil MSC of 0.57 mg/kg was established for mercury. Two additional surface samples
were collected for mercury from borings BHGLSWMU31005 and BHGLSWMU31006
during Phase I for delineation purposes. Mercury was not detected 1n either of the d
Phase II delineation samples.

4322  Organic Constituents

The following organic constituents were detected in the surface so1l samples collected at
SWMU 31:

o Acetone was detected at 0.15 mg/kg in the surface soil sample collected from boring
BHGLSWMU31002. This detection of acetone was above the RRS 1 (0.005 mg/kg), but
well below the MSC (1,022 mg/kg). Acetone was not 1dentified as a CoC at the site and
no further sampling for this analyte was conducted.

¢ MEK was detected at 0.019 mg/kg in the surface soil sample collected from boring
BHGLSWMU31002. This detection of MEK was above the RRS 1 (0.005 mg/kg), but
well below the MSC (6,132 mg/kg). MEK was not 1dentified as a CoC at the site and no
further sampling for this analyte was conducted.

¢ Benzo(b)luoranthene was detected at 0.51 mg/kg 1n the surface soil sample collected
from Phase I boring BHGLSWMU3001. This detection of benzo(b)fluoranthene was
above the RRS 1 and MSC (0.33 mg/kg). Benzo(b)fluoranthene was not 1dentified as a
CoC at the site and no further sampling for this analyte was conducted.
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Benzo(g,h,i)perylene was detected at 0.44 mg/kg 1n the surface so1l sample collected
from Phase I boring BHGLSWMU31001. This detection of benzo(g,h,1)perylene was
above the RRS 1 (0.33 mg/kg), but well below the MSC (306.6 mg/kg).
Benzo(g,h,1)perylene was not identified as a CoC at the site and no further sampling for
this analyte was conducted

Chrysene was detected at 0.38 mg/kg 1n the surface soil sample collected from Phase I
boring BHGLSWMU31001. This detection of chrysene was above the RRS 1 (0.33
mg/kg), but well below the MSC (3.92 mg/kg). Chrysene was not 1dentified as a CoC at
the site and no further sampling for this analyte was conducted

Fluoranthene was detected at 0.79 mg/kg in the surface soil sample collected from
Phase I boring BHGLSWMU31001 and at 0 34 F mg/kg in BHGLSWMU31002 These
detections of fluoranthene were above the RRS 1 (0.33 mg/kg), but well below the MSC
(408.8 mg/kg). Fluoranthene was not 1dentified as a CoC at the site and no further
sampling for this analyte was conducted.

Indeno(1,2,3-c,d)pyrene was detected at 0.42 mg/kg in the surface so:l sample collected
from Phase I boring BHGLSWMU31001. This detection of indeno(1,2,3-c,d)pyrene was
above the RRS 1 and MSC (0.33 mg/kg).

Indeno(1,2,3-c,d)pyrene was not identified as a CoC at the stte and no further samplmg
for this analyte was conducted.

Phenanthrene was detected at 0.5 mg/kg in the surface so1l sample collected from
Phase I boring BHGLSWMU31001. This detection of phenanthrene was above the
RRS 1 (0 33 mg/kg), but well below the MSC (306.6 mg/kg). Phenanthrene was not
identified as a CoC at the site and no further sampling for this analyte was conducted.

Pyrene was detected at 0.64 mg/kg 1n the surface soil sample collected from Phase I
boring BHGLSWMU31001, This detection of pyrene was above the RRS 1 (0.33 mg/kg),
but well below the MSC (306.6 mg/kg) Pyrene was not identified as a CoC at the site
and no further samphing for this analyte was conducted

Subsurface Soil Detections

During Phase I so1l sampling activities, a total of seven subsurface soil samples were collected for

analysis at SWMU 31 (Figure 4.12). Soil samples were collected at 5-foot intervals until the

water table was encountered. All subsurface so1l samples were analyzed for the list of analyses

presented in Section 3.2.2.2. Based on the results from the Phase I soil investigation, no
subsurface soil samples were collected during Phase II. Analytical results of subsurface soil
samples are presented m Table 4.9 and depicted in Figure 4.12.
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4,331 Inarganic Constituents
The following metal was detected 1n a subsurface so1l sample collected at SWMU 31

e Mercury (0.2 mg/kg) was detected above background in the 15-foot interval of the soil
sample collected at boring BHGLSWMU31002. This concentration of mercury is equal
to the MSC of 0.2 mg/kg An SPLP extraction and analysis was not performed on this
sample because the surface soil sample collected from BHGLSWMU31001 established a
site-specific MSC of 0.57 mg/kg for mercury at SWMU 31 No additional samples were
collected during Phase II 1n the subsurface.

43.3.2  Organic Constituents

No organic constituents were detected above the RRS 1 value or MSCs in the subsurface soil
samples collected at SWMU 31.

43.4 Soil pH

So1l pH levels were not analyzed for at SWMU 31 based on the wastes handled and the site
(Table 1.1).

4.3.5 IRA Detections

As depicted in Figures 4.13 and 4.14, two excavations were completed at SWMU 31 as part of an
IRA to remove soil contaminated with concentrations of lead above RRS 2. Excavation
confirmation samples were collected from each sidewall and multiple floor samples were
collected, The results of IRA excavation confirmation samples show that all target CoCs were
removed 1n the excavations. The IRA results are presented in Appendix C.

Excavation SWMU 31A (Figure 4 13) was mtially centered on BHGLSWMU31001. The
excavation eventually took the form of two rectangles that measured 150 square feet by 2 feet
deep and 420 square feet by 2 feet deep. A total of 42 cubic yards were removed from excavation
31A. Excavation SWMU31A was intended to achieve the removal of soils contaminated with
concentrations of lead above the RRS 2 value and other compounds detected above RRS 1 values
(Figure 4.12). A confirmation sample was collected and analyzed for lead, cadmum, and MEK
directly below BHGLSWMU31002 at a depth of 2 feet bgs. Four additional samples, analyzed for
lead and cadmium only, were collected at the 5-foot interval with locations centered on the north,
south, east, and west sidewalls of the excavation. The results of the IRA sampling are presented
in Appendix C.

Excavation SWMU 31B (Figure 4.14) was nitially centered on BHGLSWMU31002. The
excavation eventually took the shape of a large rectangle that measured 1353 square feet by 2 feet
deep. A total of 100 cubic yards were removed from excavation SWMU 31B. Excavation
SWMU31B was intended for the removal of soils contaminated with concentrations of lead above
RRS 2 and other compounds detected at concentrations above RRS 1 (Figure 4.12). A
confirmation sample was collected and analyzed for lead, barium, cadmium, chromium, mercury,
and zinc directly below BHGLSWMU31001 at a depth of 2 feet bgs. Four additional samples,

EEG, June 2002 4-20

107



32
Final RCRA Facilty Investigation Report )
SWMUs &, 6 12, 31, and 61
NAS Fort Worth JRB, TX

analyzed for lead, barium, cadmium, chromium, mercury, and zinc only, were collected at the 2-
foot mterval with locations centered on the north, south, east, and west sidewalls of the
excavation. The results of the IRA sampling are presented in Appendix C.

4.3.6 Groundwater Detections

Based on the results of the Phase I soil investigation conducted at SWMU 31, evidence of a
release at the site was limited to the surface soils only. No contamination attributed to SWMU 31
was 1dentified 1n the samples collected from the 5-, 10-, or 15-foot intervals at the site. As a
result, a groundwater mvestigatron at SWMU 31 was not conducted.

44 SWMU 61
4.41 Lithologic Findings

A total of sixteen so1l borings (five characterization, nine delmeation, and two completed as
monitoning wells), BHGLSWMU61001 through BHGLSWMUG61011; BEEGSWMU61012
through BEEGSWMUG61014; WHGIL.TA034 and WHGLTAO035, were advanced during RFI
activities at SWMU 61. Soil boring placement and rationale is discussed previously 1n
Section 3.2.3

So:l bonngs BHGLSWMU61001 through BHGL.SWMU61009, BEEGSWMU61013, and
BEEGSWMUG61014 were advanced through the asphalt parking lot Additionally, so1l boring
BHGLSWMUG61001 was advanced over an area of stained gravel. BHGLSWMU61010 through
BHGLSWMU®61011, WHGLTAO034, and WHGLTAO35 were advanced through the adjacent

grassy areas to the east of SWMU 61. BEEGSWMU61012 was advanced through the compacted
gravel within AOC 6. Strong fuel-like odors were observed 1n the 1 to 3-foot interval of soil

boring BHGLSWMUG61012. No debnis was encountered at any of the SWMU 61 soil borings.

Lithelogy was analyzed on southwest-north transect along borings BHGLSWMU61005,
BHGLSWMUG61001, BHGLSWMU61002, BHGLSWMU®61003, BHGLSWMU61004, and
BHGLSWMU61009. A lhithologic cross section for SWMU 61 1s presented in Figure 4.15. Soil
boring BHGLSWMUG61005 exhibited approximately 6 inches of surficial asphalt and gravel fill
overlying a thin clayey silt layer between 0.5 and 1 foot bgs, followed by a sandy silt layer
between | and 6 feet bgs. This layer overlaid sand from 6 to 9.5 feet bgs, transitioning to sand and
gravel between 9.5 and 12 feet bgs. The water table was encountered at 10 feet bgs and the boning
was terminated at 12 feet bgs. So1l boring BHGLSWMUG61001 exhibited approximately 6 inches
of surficial asphalt and gravel fill overlying silty clay from 1 to 4 feet bgs, followed by silty sand
from 4 to 7 feet bgs. This overlaid a thin layer of si1lt sand and gravel from 7 to & feet bgs and a
layer of sand from 8 to 12 feet bgs The water table was encountered at 10 feet bgs and the boring
was termmated at 12 feet bgs. Boring BHGLSWMU®61002 displayed a similar lithology as that
encountered in BHGLSWMU61001, with the water table and boring terminated at 10 feet bgs.
Soil boring BHGLSWMUG61003 was also advanced through approximately 6 iches of surficial
asphalt and gravel fill, overlying a layer of silty sand between 1 and 7 feet bgs. A layer of sand
was exhibited from 7 to 9.25 feet bgs which overlaid sand and gravel from 9.25 to 10 feet bgs.
The water table was encountered at 9 feet bgs and the boring was terminated at 10 feet bgs.
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Boring BHGLSWMUG61004 was advanced through 6 inches of asphalt and gravel fill with siity
sand from 1 to 5.25 feet bgs. This layer overlaid silty sand and gravel from 5.25 to 9 feet bgs,
transitioning to sand and gravel from 9 feet to the end of the boring at 10 feet bgs. The water tabie
was also encountered at 10 feet bgs. Soil boring BHGLSWMUG61009 exhibited a layer of asphalt
and gravel from the ground surface to a depth of 1-foot bgs. This was overlying a layer of sand
from 1 to 2 feet bgs and then a layer of silty sand from 2 to 6 feet bgs. Boring
BHGLSWMUG1009 was a delineation boring for the 5-foot interval and terminated at 6 feet bgs.

Groundwater flow directions 1n the vicimity of SWMU 61 trend generally to the southeast towards
the West Fork Trinity River. Groundwater was encountered at approximately 9 to 10 feet bgs
across the site.

44.2 Surface Soil Detections

A total of five Phase I surface soil samples were collected for analysis at SWMU 61: one surface
sample each from borings BHGLSWMUG61001 through BHGLSWMUG1005. Soil sampling
locations are depicted i Figure 4.16. All Phase I surface soil samples were analyzed for the list
of analyses presented in Section 3.2.3.2. All analytes detected in surface soil samples are
presented in Table 4.10. Analytes detected above RRS 1 concentrations are depicted i Figure
4.16.

4421 Inorganic Constituents

The following metal was detected above background in the surface soi1l samples collected at
SWMU 61:

e Nickel was detected at a concentratton of 14 7 mg/kg m the surface so:l sample collected
from so1l boring BHGLSWMU61005, This concentration 1s slightly above the
background concentration of 14.6 mg/kg, and well below the MSC of 204 .4 mg/kg

4.422  Organic Constituents

The following VOCs were detected above background m the surface soil samples collected at
SWMU 61:

¢ Ethylene Glycol was detected in the surface soil sample collected from bormng
BHGLSWMU61005 (17 mg/kg). This detection of ethylene glycol was above RRS 1
(5 mg/kg), but well below the MSC (20,440 mg/kg). Based on the Phase I investigation
results, ethylene glycol was not identified as a CoC at the site and no further sampling for
this analyte was conducted.

¢ Benzene was detected in the surface soil sample collected from boring
BHGLSWMU61001 (0.005 J mg/kg). This detection of benzene was above RRS 1
(0.002 mg/kg), but well below the MSC (0.5 mg/kg).
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cis-1,2-DCE was detected 1n the surface soil sampie collected from boring
BHGLSWMUG61001 (0.073 J mg/kg). This detection of c1s-1,2-DCE was above the
RRS 1(0.005 mg/kg), but well below the MSC (7 mg/kg).

Ethylbenzene was detected m the surface sotl sample collected from boring
BHGLSWMUG61001 (0.024 J mg/kg). This detection of ethylbenzene was above the
RRS 1 (0 003 mg/kg), but well below the MSC (70 mg'kg)

m,p-Xylene was detected n the surface soil sample collected from boring
BHGLSWMU61001 (0.054 J mg/kg). This detection of m,p-xylene was above the RRS 1
(0.005 mg/kg), but well below the MSC (1000 mg/kg).

o-Xylene was detected 1n the surface so1l sample collected from boring
BHGLSWMUG61001 (0 028 J mg/kg). This detection of o-xylene was above the RRS 1
(0.005 mg/kg), but well below the MSC (1000 mg/kg).

Tetrachloroethene (PCE) was detected 1n four of the five Phase I surface soil samples.
The only concentration above both the RRS 1 (0.005 mg/kg) and the MSC (0.5 mg/kg)
was detected in the surface soil sample from BHGLSWMUO06001 (4 9 J mg/kg). The
concentrations detected in the other Phase I surface soil samples were 0.057 mg/kg at
BHGLSWMU61002, 0.014 mg/kg at BHGLSWMU61003, and 0.028 J mg/kg at
BHGLSWMUg1004. These detections of PCE were above RRS 1, but weil below the
MSC. Based on the Phase I investigation results, eight surface soi1l samples were
collected to delineate PCE during Phase II. Four of the eight Phase II surface samples
contained concentrations of PCE above the RRS 1, but well below the MSC. The sail
borings with detections of PCE were BHGLSWMUG61006 (0.0 mg/kg), +
BHGLSWMUG61007 (0.016 mg/kg), BHGLSWMU®61008 (0.022 mg/kg), and
BHGLSWMU61009 (0.009 mg/kg). Based upon the results of the Phase II sampling,
three additional surface soil samples were collected during Phase III. The concentration
of PCE in the parent and duplicate surface sotl samples collected from
BEEGSWMUG61012 contained concentrations above RRS 1, but well below the MSC, at
0.017 mg/kg and 0.02 mg/kg, respectively. The surface samples from soil borings
BEEGSWMU61013 and BEEGSWMU61014 either did not detect PCE, or the
concentration was below the RRS 1.

Fluorene was detected 1n the surface soil sample collected from boring
BHGLSWMUG1001 (0.34 F mg/kg). This detection of fluorene was above the RRS 1
(0.33 mg/kg), but well below the MSC (408.8 mg/kg).

TPH was detected at 8500 mg/kg (total) in the surface soil sample collected from boring
BHGLSWMUG61001. This detection of TPH was above the RRS 1 (50 mg/kg) and the
TNRCC action level (500 mg/kg).

Subsurface Soil Detections

During Phase I soil sampling activities, a total of six subsurface so1l samples were collected for
analysis at SWMU 61 (Figure 4.16). All subsurface soil samples were analyzed for the hist of
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analyses presented in Section 3.2.3.2, Based on the results from the Phase 1 so1l investigation,
additronal subsurface soil samples were coliected from the 5-foot intervals of borings
BHGLSWMU61006 through BHGLSWMUG61011, WHGLTA034, and WHGLTAO35. The
Phase II subsurface soil samples were analyzed for the selected constituent, PCE, described 1n
Section 3.2.3.3. One additional subsurface sample, BEEGSWMU61012, was collected during
Phase 111 for PCE. As presented n Table 4.11 and depicted in Figure 4.16, analytical results of
subsurface soil samples indicate low concentrations of one organic compound 1n the subsurface
so1ls sampled at SWMU 61,

44.31  Inorganic Constituents
No inorganic constituents were detected 1n the subsurface so1l samples collected at SWMU 61.
4.4.3.2  Organic Constituents

The following organic compounds were detected above background 1n the subsurface soil
samples collected at SWMU 61:

e Ethylene glycol was detected at 28 mg/kg in the soil sample collected from the 5-foot
interval of boring BHGLSWMUG61003. The detection of ethylene glycol was above
RRS 1 (5 mg/kg), but well below the MSC (20,440 mg/kg). Ethylene glycol was not
1dentified as a CoC at the site and further sampling for this analyte was not conducted.

e PCE was detected 1n five of the six Phase I subsurface so1l samples. All of the
concentrations were above RRS 1 (0.005 mg/kg), but below the MSC (0.5 mg/kg). The
concentrations detected in the 5-foot interval of these Phase 1 subsurface soil samples
were 0.006 J mg/kg at BHGLSWMU61001, 0.021 J mgrkg at the parent sample of
BHGLSWMU61002, and 0.029 J mg/kg in the duphcate, 0.013 mg/kg at
BHGLSWMU®61003, and 0.008 J mg/kg at BHGLSWMU61004 Based on the Phase 1
investigation results, ten additional subsurface so1l samples were collected at the 5-foot
interval to delineate PCE during Phase II. All of the Phase II subsurface samples either
had no detections of PCE or had concentrations below the RRS 1 value An additional
subsurface sample was collected from the 5-foot interval at BEEGSWMUG61012 during
Phase III for delineation purposes. The concentration of PCE in the Phase III subsurface
sample was below the RRS 1 value.

444  Soil pH

Historical records indicate that SWMU 61 stored drummed battery acid. As a result, all Phase 1
so1l samples collected at SWMU 61 were analyzed for pH. Soil pH levels at SWMU 61 ranged
from 7.5 to 8.2 1n the surface soi1l, and from 8 to 8.8 in the subsurface soil. Surface so1l pH results
are shown in Table 4.10, and subsurface soil pH results are shown in Table 4 11. Soil pH levels at
SWMU 61 range from neutral to slightly alkaline, and are consistent with the native calcareous
soils (Section 2.2) at NAS Fort Worth JRB.
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445 IRA Detections

As depicted m Figure 4.17, an excavation was completed at SWMU 61 as part of an IRA to
remove soil contaminated with concentrations of PCE above the RRS 2, Excavation SWMU 61A,
imtially centered on BHGLSWMUG6101, removed sozls contamnated with concentrations of PCE
and TPH above RRS 2, as well as other VOCs detected at concentrations above RRS 1. The
excavation took the form of a rectangle that measured 330 square feet by 5 feet deep A total of
61 cubic yards were removed from excavation 61A. A confirmation sample was collected and
analyzed for VOCs and TPH directly below BHGLSWMU61001 at a depth of 2 feet bgs. Four
additional samples, analyzed for VOCs and TPH, were collected at the 2-foot interval with
locations centered on the north, south, east, and west sidewalls of the excavation. The results of
IRA excavation confirmation samples show that all target CoCs were removed m the excavations.
The IRA results are presented in Appendix C.

44.6 Groundwater Detections

Two rounds of groundwater samples were collected from existing upgradient monitoring well
WITCTAO034 and newly installed downgradient monitoring wells WHGLTA034 and
WHGLTAO035 during Phase II of the RFI. A total of two additional rounds of groundwater
samples were collected during Phase III for TCE and PCE from WITCTA034, WHGLTAO034,
WHGLTAO035, and from another existing upgradient monitoring well, SD13-05. Groundwater
samples were analyzed for the constituents described in Section 3.2.1.5. Groundwater results are
depicted in Figure 4.18 and presented in Table 4.12.

The following analyte was detected in groundwater 1n the area of SWMU 61:

e PCE was detected at concentrations of 0.003 and 0.004 mg/L m the groundwater samples
collected from upgradient momitoring well WITCTA034 1n March and October 2000.
These concentrations of PCE were above RRS 1 (0.0005 mg/L), but below the MSC
(0.005 mg/L). PCE was either not detected or detected at a concentration below the
RRS 1 1n all other groundwater samples collected at the site.
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Figured 1.
Figure 4 2
Figure 4 3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4 7
Figure 4 8
Figure 49
Figure 4 10
Figure 4 11
Figure 412
Figure 4 13
Figure 4,14
Figure 4.15
Figure 4 16
Figure 4.17
Figure 4.18

Figures

SWMUs 5 and 6 Lithologic Cross Sechon

RF1 Soil Results—SWMUs 5 and 6

RFI Groundwater Results—SWMUs 5 and 6

SWMU 12 Lithologic Cross Section

RF1 Soil Results—SWMU 12

SWMU 12—12A Excavation Confirmation Sampling Locations
SWMU 12—12B Excavation Confirmation Sampling Locations
SWMU 12—12C Excavaton Confirmation Sampling Locations
SWMU 12—12D Excavation Confirmation Sampling Locations
RFI Groundwater Results—SWMU 12

SWMU 31 Lithologic Cross Section

RF1 Soil Results—SWMU 31

SWMU 31-31A Excavation Confirmation Sampling Locations
SWMU 31—31B Excavation Confirmation Sampling Locations
SWMU 61 Lithologic Cross Section

RF1 Soil Results—SWMU 61

SWMU 61—B1A Excavation Confirmation Sampling Locations
RF| Groundwater Results—SWMU 61
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5.0
5.1

5.1.1

Discussion of Analytical Results
SWMUs 5 and 6 Analytical Results

Surface Soil

There was only one detection of an analyte above RRS 1 1n the surface soil samples collected at
SWMUs 5 and 6.

5.1.2

Ethylene glycol was detected in an isolated concentration of 10.03 mg/kg 1n the surface
so1l sample collected from boring BHGLSWMUO05001 (Figure 4.2). Since ethylene
glycol was detected above RRS 1 in only one sample, no pattern of occurrence could be
established. In addition, the concentration detected for this compound was only shghtly
above the RRS 1 of 5 mg/kg and was well below the MSC of 20,440 mg/kg. Based on
this information, the detection of ethylene glycol 1s not indicative of a release from
SWMUs 5 and 6 and did not warrant further consideration.

Subsurface Soil

Several constituents were detected in the subsurface soils collected from the 5-foot interval at
SWMUs 5 and 6 (Figure 4 2) during Phase I of the RFI These constituents consisted of arsenic,
barium, cobalt, lead, and nmickel. A brief discussion of each analyte 1s given below.

Arsenic was detected at concentrations above RRS 2 in four subsurface sampling
locations; however, the detection of arsenic n the duplicate sample for
BEEGSWMU06005-05" was not confirmed above background in the parent sample. Note
the detection of arsenic above MSC at BHGLSWMUO06003 provides the site-specific
MSC of 13.2 mg/kg for SWMUs 5 and 6 as arsenic was detected below MSC in the
corresponding extract. All detections of arsemic at SWMUs 5 and 6 are currently below
the site-specific MSC. The detections of arsenic 1n the 5-foot intervals of
BHGLSWMU05001, BHGLSWMU06002, and BHGLSWMUO06003 are delineated to
the north by BEEGSWMU06005 and BHGLSWMUO06001, to the east by
BHGLSWMU05003 and BHGLSWMUO05006, to the south by BHGLSWMUO05002,
BHGLSWMUO05005, and BHGLSWMUO06004, and to the west by BEEGSWMU06006.

Barium was mmitially detected at concentrations above RRS 2 1n three subsurface soil
locations at SWMUs 5 and 6. Note the detection of barium above the MSC at
BHGLSWMU06002 provides a site-specific MSC of 1280 mg/kg for SWMUs 5 and 6 as
barum was detected below the MSC 1n the corresponding extract All detections of
barium at SWMUs 5 and 6 are currently below the site-specific MSC. The detections of
barium in the 5-foot intervals of BHGLSWMU05002, BHGLSWMU05003, and
BHGLSWMUO06002 are delineated to the north by BHGLSWMUO05001 and
BHGLSWMUO06001, to the east by BHGLSWMUO05005 and BHGLSWMUO05006, to the
south by BHGLSWMU05004, BHGLSWMUO05005, and BHGLSWMU06004, and to the
west by BHGLSWMUO06003.
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5.1.3

Cobalt was detected at concentrations above RRS 1 in five subsurface soil locations at
SWMUs 5 and 6; however, the detection of cobalt in the BHGLSWMU05004-05°
duplhicate sample was not confirmed above background m the parent sample. The
detections of cobalt 1n the 5-foot intervals of BHGLSWMU05002, BHGLSWMU05003,
BHGLSWMU06002, and BHGLSWMUOQ6003 are delineated to the north by
BHGLSWMU05001, BHGLSWMU06001 and BEEGSWMUO06005. to the east by
BHGLSWMUO05006 and to decreasing concentrations just above background by
BHGLSWMUO05005; to the south by BHGLSWMU05004, BHGLSWMUO06004, and to
decreasing concentrations just above background by BEEGSWMU05007; and to the west
by BHGLSWMU06004 and BEEGSWMU06006.

Lead was imtally detected at concentrations above RRS 2 n two subsurface soil
locations at SWMUSs 5 and 6 The detection of lead above the MSC at boring
BHGLSWMUO06002 was detected below the MSC in the corresponding extract providing
a site-specific MSC of 14.8 mg/kg for SWMUSs 5 and 6. However, lead failed SPLP at
boring BHGLSWMUO05003 (23.9 mg/kg). It should be noted that a concrete cover
approximately 1-foot in thickness 1s present over the location of boring
BHGLSWMUO05003. This cover effectively prevents the migration of precipitation
through the 5-foot interval containing the concentration of lead above RRS 2. In addition,
lead was not detected in groundwater downgradient of the site. Consequently, the
detection of lead in the 5-foot interval of boring BHGLSWMUO05003 ts not deemed a
threat to the environment. As such, removal of the lead contaminated so1l was not
necessary and closure of this site under TNRCC RRS 2 should not be impeded by this
detection of lead. The detections of lead in the 5-foot intervals of BHGLSWMU05003
and BHGLSWMUO06002 are delineated to the north by BHGLSWMU06001; to the east
by BHGLSWMU05006; to the south by BHGLSWMU05005 and BHGLS WMU06004;
and to the west by BHGLSWMUO05001 and BHGLSWMU06003.

Nickel was detected at a concentration of 20.8 mg/kg 1n the sample collected from the 5-
foot interval of boring BHGLSWMUO06002. This concentration was only shightly above
the background level of 19.76 mg/kg and was not repeated 1n any of the other samples
collected at SWMUSs 5 and 6. As a result, no pattern of occurrence could be established.
Based on this information, the detection of nickel 1s not mmdicative of a release from
SWMUs 5 and 6 and did not warrant further consideration.

Goundwater

Groundwater samples were analyzed for selected total metals (arsemc, barium, cobalt, and lead)
during three rounds of groundwater sampling at extsting monitoring wells LSA1628-3 and
LSA1628-2. Analytical results from LSA1628-3, located 1n the center of SWMU 6, indicate all
CoCs were either non-detect or detected below RRS 1 concentrations in both rounds of sampling.
However analytical results from LSA1628-2, located downgradient of SWMUs 5 and 6, revealed
detections of arsenic above background (Figure 4 3). These analytical results are discussed below.

Arsenic was not detected above RRS 2 1n the first two rounds of groundwater sampling;
however, arsenic was detected at concentrations above RRS 1 in all three rounds of
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groundwater sampling (Table 4.4). It should be noted that monitoring well LSA1628-2 1s
located near the former pump islands within LPST site 106684, discussed 1n detatl in
Section 3.2.1.1. The LPST site 1s located directly upgradient of monitoring well
LSA1628-2 and downgradient of SWMUs 5 and 6 (Figure 4.2). Benzene was detected at
concentrations above RRS 2 in groundwater from LSA1628-2 (Tables 3 2 and 3.3).
These benzene detections coincide with the detections of arsenic, as the presence of a
benzene plume 1n groundwater affects water chemustry through the
geochemical/biological process of anaerobic reduction making 1t possible for metals to go
nto solution (EPA, 1998b and IRTC, 1999). In addition, the low concentrations of
arsenic n the soil samples collected at SWMUSs 5 and 6 are protective of groundwater. As
a result, the detections of arsenic at LSA1628-2 are most likely related to the presence of
benzene associated with LPST site 106684, therefore no further groundwater monitoring
for arsenic is recommended for SWMUSs 5 and 6.

5.2 SWMU 12 Analytical Results
5.21 Surface Soil

Several morganic and organic constituents were identified 1n the surface soils collected at
SWMU 12 during the RFI (Figure 4.5). These constituents include cadmium, lead, zinc, bis(2-
Ethylhexyl)phthalate, and several PAHs [benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,1)perylene, benzo(k)fluoranthene, chrysene, fluoranthene,
indeno(1,2,3-c,d)pyrene, phenanthrene, and pyrene]. Detections of surface CoCs above RRS 2
include cadmium and lead.

IRAs were performed at SWMU 12 for the analytes exceeding their respective RRS 2 values. 4
Excavation contarminant intervals are highlighted in pink on Figure 4.5, and the excavation

sampling locations are depicted m Figures 4.6 through 4.9. Contarminated soil was removed

during the IRA excavatton activities with confirmation sampling showing delineation to RRS 1

both aerially and vertically for the CoCs (lead, cadmium, zinc, benzene, and TPH). IRA results

are presented 1n Appendix C. A brief discussion of each constituent detected 1n the surface soil at
SWMU 12 1s given below.

e Cadmium was detected above both background and the MSC in two surface soil sarnples
collected at SWMU 12: 0.98 mg/kg in BHGLSWMU12002 and 0.74 mg/kg in
BHGLSWMU12003. An SPLP extraction was performed on both of these samples, and
the cadmium results were below the industrial groundwater MSC, establishing a site-
specific MSC of 0.98 mg/kg for cadmium. IRAs were centered on BHGLSWMU12002
and BHGLSWMU 12003, removing the soils contarinated with cadmium. A new site-
specific MSC of 4.2 mg/kg was established from the confirmation and delineation
samples collected during the IRAs (Appendix C). In addition, the detections of cadmium
in the surface soil are delineated to the north by BHGLSWMU12001; to the east by
WHGLTAO028: to the south by BHGLSWMU12007; and to the west by
BHGLSWMU 12006.
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» Lead was detected above both background and the MSC 1n two surface so1l samples
collected at SWMU 12: 89.4 mg/kg in BHGLSWMU12002 and 57.8 mg/kg 1n
BHGLSWMU12003. The SPLP extractions of both samples were above the industrial
groundwater MSC of 0.0150 mg/L, therefore a site-specific MSC for lead was not
established during Phase I. During Phase III, IRAs were centered on BHGLSWMU12002
and BHGLSWMU 12003, removing the soils contaminated with lead. A site-specific
MSC of 64 8 mg/kg was established from the confirmation and delineation samples
collected during the IRAs (Appendix C). In addition, the detections of lead 1n the surface
soil are delineated to the north by BHGLSWMU12001; to the east by WHGLTAO28; to
the south by BHGLSWMU12007; and to the west by BHGLSWMU12006.

¢ Zinc was detected above background in two surface so1l samples collected at SWMU 12:
84.8 mg/kg in BHGLSWMU12002 and 97.9 mg/kg in BHGLSWMUI12003. These
detections of zinc were above background, but well below the MSC IRAs were
performed over both borings, removing the zinc contaminated so1l from SWMU 12. All
remaining detections of zinc at SWMU 12 are below background.

e Bis(2-ethylhexyl)phthalate was detected at 0.42 mg/kg in the surface soil sample
collected from Phase I boring BHGLSWMU12003. This was the only detection of bis(2-
Ethylhexyl)phthalate mn the soils at SWMU 12. As no pattern of occurrence could be
established, this detection of bis(2-Ethylhexyl)phthalate was most likely attributed to
laboratory contamination. Based on this information, the detection of bis(2-
Ethylhexyl)phthalate was not indicative of a release from SWMU 12 and did not warrant
further investigation.

¢ PAHSs were detected in the surface so1l of BHGLSWMU12002 and BHGLSWMU12003;
however PAHs were not detected in the subsurface samples at these locations Since the
surface so1l samples at BHGLSMWU12002 and BHGLSWMU12003 were collected
adjacent to a concrete parking lot and near the flightline and Alert Apron, the detections
of PAHs are considered related to surface water runoff and/or lawn mow:ng activities.
Additionally these concentrations of PAHs 1n the surface soil were removed during the
IRAs centered over borings BHGLSWMU 12002 and BHGLSWMU12003. The results of
the IRA confirmation and delineation sampling are located in Appendix C.

522 Subsurface Soil

Several morganic and organic constituents were identified in the subsurface soil samples
collected at SWMU 12 (Figure 4.5), These constituents include arsenic, copper, cobalt, benzene,
ethylbenzene, vinyl éhlonde, TPH, and several PAHs. Detections of subsurface CoCs above MSC
include arsenic and benzene encountered 1n the subsurface so1l samples collected from
BHGLSWMU12001 and BHGLSWMU12004. These CoCs are also detected above RRS 1, but
below MSC 1n the subsurface so1l samples collected from BHGLSWMU 12002,
BHGLSWMU12006, and BHGLSWMU12007. Concentrations of ethylbenzene and vinyl
chloride are also detected above RRS 1, but below MSC 1n the subsurface soil at SWMU 12,
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IRAs were performed at SWMU 12 for the analytes exceedmng their respective MSC values.
Excavation contaminant intervals are highlighted in pink on Figure 4.5, and the excavation
sampling locations are depicted in Figures 4.6 through 4.9. Contaminated soil was removed
during the TRA excavation activities with confirmation sampling showing delineation to RRS 1
both aenally and vertically for the CoCs (lead, cadmium, zinc, benzene, and TPH). IRA results
are presented n Appendix C. A brief discussion of each constituent detected n the subsurface
soil at SWMU 12 15 given below.

Arsenic was detected at a concentration above MSC 1n three subsurface sampling
locations. The detection of arsenic above MSC at BHGL.SWMU 12001 provides the site-
specific MSC of 10.5 J mg/kg for SWMU 12. All detections of arsentc at SWMU 12 are
below the site-specific MSC. Additionally, arsenic 1s delineated 1n the subsurface soil to
decreasing concentrations or below background to the north by BEEGSWMU12011; to
the east by WHGILTA028, to the south by BHGLSWMU12007; and to the west by
BHGLSWMU12006.

Copper was detected slightly above background (13.72 mg/kg) at a concentration of 15.8
J mg/kg in the subsurface soil sample collected from the 5-foot interval of soil boring
BHGLSWMU12003. As this detection of copper was not repeated 1n any of the other
subsurface soi1l samples collected at SWMU 12, no pattern of occurrence could be
established. Based on this information, the detection of copper was not indicative of a
release from SWMU 12 and did not warrant further investigation.

Cobalt was detected shightly above background (6.19 mg/kg) at concentrations of 7.7

mg/kg in the 5-foot interval of BHGLSWMU12001, and 7.5 mg/kg n the 5-foot mterval

of BHGLSWMU12003. Cobalt was detected below background in the surface and 10- d
foot intervals at these locations, therefore the concentrations 1n the 5-foot intervals are

most likely a natural variation of background. Based on this information, the detections

of cobalt are not indicative of a release from SWMU 12 and did not warrant further
investigation.

Benzene was detected above RRS 1 n six subsurface samples collected at SWMU 12.
One of those s1x detections (1.3 J mg/kg at BHGL.SWMU12004) was also above MSC
(0.5 mg/kg). An IRA was proposed to remove the subsurface soil centered on
BHGLSWMU12004, however the location of the IRA would have impacted the sensors
for the gate leading to the Alert Apron and flightline (Figure 4.6). Therefore a pre-
excavation boring was advanced 1n order to confirm the presence of benzene above MSC
before commencing with the IRA. The concentration of benzene above MSC was
subsequentfy not confirmed in pre-excavation boring BEEGSWMU12001 [0.035 mg/kg
(Appendix C)] and as a result, the IRA proposed at this location was not performed. All
other detections of benzene in the 5- and 10-foot intervals were below MSC, and are
delineated to the north by BEEGSWMU12010 and BEEGSWMU12011; to the east by
WHGILTAO02E; to the south by BHGLSWMU12007; and to the west by
BEEGSWMU12008, BEEGSWMU 12009, and BHGL.SWMU12006
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Ethylbenzene was detected above RRS 1 1n one boring (the 5-foot nterval of
BHGLSWMU12001) at a concentration of 0.006 J mg/kg This detection is well below
the MSC (70 mg/kg) and was not repeated in any of the other subsurface soil samples
collected at SWMU 12. In addition, ethylbenzene is delineated to the north by
BEEGSWMU12011; to the southeast by BHGLSWMU12002; and to the west by
BEEGSWMU12009. Therefore, no pattern of occurrence can be established and the
detection 15 not indicative of a release from SWMU 12.

Vinyl Chloride was detected above RRS 1 in one boring (the 10-foot interval of
BHGLSWMU 12002) at a concentration of 0,007 mg/kg. This detection 15 below the
MSC (0.0657 mg/kg) and was not repeated in any of the other subsurface so1l samples
collected at SWMU 12. In addition vinyl chloride 1s dehineated to the north by
BHGLSWMUI12001, to the east by WHGLTAO28; to the south by BHGLSWMU12003;
and to the west by BHGLSWMU 12006 Therefore no pattern of occurrence can be
established and the detection is not indicative of a release from SWMU 12

TPH was detected i two borings (the 5-foot interval of BHGLSWMUI12001 and the 5-
foot interval of BHGLSWMU12004) at 770 mg/kg and 1,100 mg/kg, respectively. These
detections of TPH were above the RRS 1 (50 mg/kg), as well as the TNRCC action level
for coarse-grained soils (500 mg/kg). An SPLP extraction was performed on
BHGLSWMU12004, and the TPH result was below RRS 1 and the above-mentioned
TNRCC action level, establishing a site-specific MSC for TPH (1,100 mg/kg) at

SWMU 12 (Table 4 1). In addition, the so1l at BHGLSWMU12001 was also removed
during IRA activities and the concentrations of TPH n the 5-foot interval of
BHGLSWMU12004 are protective of groundwater. Concentrations of TPH are
delineated to below background to the east by WHGLTAO2S; to the south by
BHGLSWMU12003; and to the west by BHGLSWMUI12006.

PAHSs were detected 1n the subsurface soil samples collected from borings
BHGLSWMUI12001, BEEGSWMU12010, and BEEGSWMU12011. The concentrations
detected n the 5-foot interval of BHGLSWMU12001 were above the respective RRS 1
values for method SW8270C, but were below the MSCs. This soil was removed by the
IRA centered over BHGLSWMU12001 (12D) PAHs are delineated to below RRS 1 in
the subsurface so1l by BHGLSWMU12002 (south) and BEEGSWMU12009 (west).
PAHs are delineated to decreasing concentrations by BEEGSWMU12010 (north) and
BEEGSWMUI12011 (east).

Goundwater

A total of four rounds of groundwater samples were collected from both new and existing
monitoring wells at SWMU 12. Groundwater samples were collected during sampling events
from each monitoring well as foliows:

Round | (May 2000) - WHGL.TA028
Round 2 (October 2000) - WCHMHTAO12, WHGLTAOQ28
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¢ Round 3 (November 2001} - WEEGTA001, WEEGTA(02, WCHMHTAQ12,
WHGLTAO028
e Round 4 (March 2002) - WEEGTAO001, WEEGTA002, WHGLTA028

Several inorganic and organic constituents were detected in the groundwater samples collected at
SWMU 12 (Figure 4.10). A brnief discussion of each analyte 1s given below.

SWMU 12 1s located withm the Northern Lobe of the Regional TCE plume. TCE and breakdown
products {e.g., 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride) were detected at
concentrations exceeding the MSC value for industnal groundwater i1 both the upgradient and
downgradient monitoring wells in the area of SWMU 12 (See Table 4.7 and Figure 4 10).
Concentrations of TCE in the upgradient-monitoring well (WEEGTAO0OQ1) were ligher than
concentrations in the downgradient monitoring welis (WEEGTA002 and WHGLTA028).
Consequently, detections above the RRS values for these compounds were not attributed to a
release at SWMU 12 Concentrations of PCE were also detected just above RRS 1 and well
below MSC values in the up- and downgradient monitoring wells. This compound 1s also most
likely associated with the Regional TCE plume. None of these analytes, with the exception of an
1solated detection of vinyl chloride, were detected in the site soils sampled at SWMU 12,

¢ Antimony was detected at a concentration of 0.003 F mg/L in WEEGTAQO01 in Round 3
of groundwater sampling at SWMU 12. Antimony was not sampled for during the first
two rounds because 1t was not a CoC identified m site soils at SWMU 12. However, the
groundwater samples collected during the Round 3 sampling were analyzed for the
SW6010B list of metals. This detection of antimony was below the MSC, not identified
in the site soils, and detected n only one of the three monitoring wells sampled during
Round 3. Based on this information, further sampling for antimony m the groundwater at
SWMU 12 was not warranted.

+

¢ Arsenic was detected at concentrations ranging from 0.035 F mg/L (WCHMHTAQ12) to
0.0145 F mg/L (WEEGTAO001). These detections of arsenic were above the RRS 1, but
below the MSC. Concentrations of arsenic detected 1nn the soils at SWMU 12 were at or
below the site-specific MSC and therefore protective of groundwater Therefore, 1t is
possible that arsenic detections may be related to the Regional TCE plume and benzene
impacted groundwater at SWMU 12. The presence of TCE and benzene in groundwater
affects water chermstry through the geochemical/biological process of anaerobic
reduction that make 1t possible for metals to go into solution (EPA, 1998b and IRTC,
1999). Based on these results, no further groundwater monitoring for arsenic is
recommended for SWMU 12.

¢ Copper was detected at concentrations of 0.0044 F mg/L in WEEGTAOQ01 and 0.0066 F
mg/L in WEEGTAOQ02 during Round 3 of groundwater sampling. Copper was not
sampled for duning the first two rounds because 1t was not a CoC 1dentified in site soils at
SWMU 12. However, the groundwater samples collected during the Round 3 sampling
were analyzed for the SW6010B list of metals. These detections of copper were detected
sporadically, slightly above RRS 1, and well below the MSC. Based on this information,
further sampling for copper m the groundwater at SWMU 12 was not warranted.
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e Iron was detected at concentrations of 2.4 mg/L. in WHGLTAO028; 1.36 mg/L in
WEEGTAO001; and 4.97 mg/L in WEEGTAO002 duning Round 3 of groundwater
sampling. Iron was not sampled for during the first two rounds because it was not a CoC
identified in site soils at SWMU 12. However, the groundwater samples collected during
the Round 3 sampling were analyzed for the SW6010B list of metals. This detection of
iron was above RRS 1 in all three monitoring wells sampled during Round 3, however
this compound does not have an established MSC and 1s not considered to be anisk to
human health. Based on this information, further sampling for iron in the groundwater at
SWMU 12 was not warranted.

¢ Manganese was detected above the background (0.0175 mg/L) during Round 3 1n the
groundwater sampled collected from both up- and downgradient momtoring wells
WEEGTAOQ01, WEEGTAQ02, and WHGLTA028 Manganese was not sampled for
during the first two rounds because it was not a CoC 1dentified 1n site soils at SWMU 12.
However, the groundwater samples collected during the Round 3 sampling were analyzed
for the SW6010B list of metals. Concentrations of manganese ranged from 0.98 to 0.205
mg/kg, with the highest detection occurring upgradient of SWMU 12. As all the
concentrations of manganese were either below background or non-detect duning the so:l
investigation at SWMU 12, these elevated concentrations of manganese in groundwater
are most likely related to the geochemucal/biological process of anaerobic reductive
dechlorination that affects the fringes of the regional TCE plume (EPA, September 1998
and IRTC, September 1999).

e Silver was detected at a concentration of 0.0019 F mg/L in WEEGTAQ02 (November
2001). Silver was not sampled for during the first two rounds because 1t was nota CoC
identified in site soils at SWMU 12, However, the groundwater samples collected dunng
the Round 3 sampling were analyzed for the SW6010B list of metals. This detection of
silver was well below the MSC, not 1dentified in the site soils, and detected 1n only one of
the three monitoring wells sampled during Round 3. Based on this information, further
sampling for silver in the groundwater at SWMU 12 was not warranted.

e Benzene was detected 1n all of the momitoring wells sampled at SWMU 12. The
concentrations n the groundwater samples were all below the MSC (0.005 mg/L), and
ranged from 0.00053 mg/L (WCHMHTAO012) to 0.002 (WHGLTAO028) Concentrations
of benzene were found 1n the up-, cross-, and downgradient monmitoring wells. The
concentrations of benzene in the soil at SWMU 12 were all below the MSC, with the
exception of one detection which was unable to be confirmed. Removal actions were
taken to remove petroleum impacted soils from the site, Additionally the concentrations
of benzene 1n the downgradhent monitoring well (WHGLTAO28) are decreasing after the
IRA, therefore further groundwater sampling at SWMU 12 is not recommended.

e Ethylbenzene was detected duning the November 2001 groundwater sampling round 1n
one monitoring well (WHGLTAOQ28) at a concentration of 0.001 mg/L. This
concentration of ethylbenzene was above RRS 1 (0.0005 mg/L), but below the MSC (0.7
mg/L). Multiple rounds of sampling confirmed that there has not been a significant
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release of ethylbenzene in the site soils at SWMU 12. Therefore further groundwater
sampling for ethylbenzene at SWMU 12 1s not considered necessary.

¢  m,p-Xylene (0.002 mg/L) was detected duning Round 3 of groundw ater sampling in one
monitoring well (WHGLTAO28). This concentration of m,p-Xylene was shightly above
RRS 1 (0.001 mg/L) and well below the MSC (10 mg/L). This constituent was not
detected 1n the soils at SWMU 12 and therefore 1s not attributed to a release from the site.

5.3 SWMU 31 Analytical Results
531  Surface Soil

Several inorganic and organic constituents were 1dentified in the surface soil samples collected at
SWMU 31 (Figure 4.12). These constituents include barium, cadmium, chromium (total), copper,
lead, mercury, zinc, acetone, MEK, and several PAHs [benzo[b]fluoranthene,

benzofg h,i]fluoranthene, chrysene, fluoranthene, indenof1,2,3-c,d]pyrene, phenanthrene, and
pyrene]. All of these constituents, detected In BHGLSWMU31001 and BHGLSWMU31002,
were removed during IRAs centered over these boring locations A brief discussion of each
analyte 1s given below.

¢ Barium was detected 1n one surface soil location at SWMU 31. The detection of barium
above the MSC at BHGLSWMU31001 was detected below the MSC m the
corresponding extract, providing a site-specific MSC of 506 mg/kg for barium. The
detection of barium at BHGLSWMU31001 1s delineated to the north by
BHGLSWMU31006; to the east by BHGLSWMU31003; to the south by
BHGLSWMU31004; and to the west by BHGLSWMU31002,

¢ Cadmium was detected in three surface soil locations at SWMU 31. However, the
detection of cadmium at BHGLSWMU31002 (.99 mg/kg) was not confirmed above
RRS 1 at confirmation sample BHGLSWMU31003. The detection of cadmium at
BHGLSWMU31006 (0.6 mg/kg) is considered a natural vanation of the background
concentration of 0.556 mg/kg. The remaming detection of cadmium above the MSC at
BHGLSWMU31001 was detected below the MSC in the corresponding extract,
providing a current site-specific MSC of 1.5 mg/kg for cadmium. The detection of
cadmium in surface soil at BHGLSWMU31001 is delineated to the north by
BHGLSWMU31006; to the east by BHGLSWMU31005; to the south by
BHGLSWMIUJ31004: and to the west by BHGLSWMU31003.

¢  Chromium {total) was detected in one surface soil location at SWMU 31. The detection
of chromium above the MSC at BHGLSWMU31001 was detected below the MSC 1n the
corresponding SPLP extract, providing SWMU 31 with a site-specific MSC of 40.6
mg/kg for chromium. The detection of chromium at BHGLSWMU31001 1s delineated to
the north by BHGLSWMU31006; to the east by BHGLSWMU31005; to the south by
BHGLSWMU31004, and to the west by BHGLSWMU31002.

¢ Copper was detected only in one surface sample (BHGLSWMU31002) but not i any of
the subsurface samples. As no pattern of occurrence could be established and the detected
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concentration of this compound was not indicative of a release, further delineation of
copper was not warranted.

e Lead was detected 1n two surface so1l locations at SWMU 31. The detections of lead
above MSC at BHGLSWMU31001 (159 mg/kg) and BHGLSWMU31002 (58.5 mg/kg)
are delineated to the north by BHGLSWMU31006; to the east by BHGLSWMU31005; to
the south by BHGLSWMU31004; and to the west by BHGLSWMU31003. As both the
BHGLSWMU31001 and BHGLSWMU31002 detections of lead 1n surface soi1l samples
were above the MSC and the corresponding SPLP extracts were detected above the
groundwater MSC, the areas around BHGLSWMU31001 and BHGLSWMU31002 were
excavated during IRAs. Excavation contarmnant intervals are highlighted 1n pink on
Figure 4.12 and excavation sampling locations are depicted 1n Figures 4.13 and 4.14.
Excavation confirmation results indicate that all lead-impacted soil has been removed
from SWMU 31 surface so1l. IRA results are presented in Appendix C

e  Mercury was detected at a concentration of 0.57 mg/kg 1n one surface soi1l location at
SWMU 31 (BHGLSWMU31001). This detection of mercury was above the MSC (0.2
mg'kg); however 1t was detected below the MSC in the corresponding extract, providing
a site-specific MSC of 0.57 mg/kg for mercury at SWMU 31. This detection of mercury
at BHGLSWMU31001 was removed during the IRA and 15 delineated to the north by
BHGLSWMU31006; to the east by BHGLSWMU31005; to the south by
BHGLSWMU231004; and to the west by BHGLSWMU31002.

e Zinc was only detected in the surface sample of BHGLSWMU31002 but not in any of
the subsurface samples. As noted in Table 1.1, zinc was not a CoC stored at SWMU 31
and as such, the detection of zinc at BHGLSWMU?31002 15 considered a true but extreme *
variation of background. As a result, zinc was not delineated.

e Acetone was detected only 1n one surface sample (BHGLSWMU31002) but not 1n any of
the subsurface samples. Acetone 1s also a common laboratory contaminant. As no pattern
of occurrence could be established and the detected concentration of this compound was
not indicative of a release, further delineation of acetone was not warranted.

s MEK was not verified in confirmation bonng BHGLSWMU31003 and as such, further
delineation was not warranted

e PAHs were detected in the surface soil of BHGLSWMU31001 and BHGLSWMU31002;
however, PAHs were not detected 1n any of the subsurface samples at these locations.
Since the surface samples at BHGLSWMU31001 and BHGLSWMU31002 were
collected directly adjacent to an asphalt parking lot and road, the detections of PAHs are
considered related to preces of asphalt transported by surface water runoff and/or lawn
mowing activities.
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5.3.2 Subsurface Soil

No CoCs were 1dentified 1n the subsurface soils at SWMU 31 following the imitial RFT
investigation. Only one constituent was detected 1n the subsurface soil at SWMU 31. A brief
discussion of this analyte 1s given below.

o Mercury (0 2 mg/kg) was detected 1n the sample collected at the 15-foot interval of
boring BHGLSWMU31002. However, since mercury was not detected the surface-, 5-
and 10-foot intervals, this detection 1s not likely to be related to SWMU 31 activities
Consequently, the delineation of mercury in the 15-foot interval of BHGLSWMU31002
will be addressed as part of the current RFI of SWMU 29/Landfill 2. No further
subsurface so1l sampling at this site 1s required.

5.3.3 Goundwater

All CoCs at SWMU 31 were 1dentified 1n the surface soil samples only. As a result, a
groundwater investigation at SWMU 31 was not conducted

54 SWMU 61 Analytical Results
5.41 Surface Soil

Nickel (14.7 mg/kg) was detected shightly above background (14.6 mg/kg) 1n the surface soil

sample collected from boring BHGLSWMUG61005 As this detection of mckel was not repeated

in any of the other samples collected at SWMU 61, no pattem of occurrence could be established
Based on this information, the detection of nickel was not indicative of a release from SWMU 61
and did not warrant further consideration.

Ethylene glycol (17 mg/kg) was detected above RRS 1 (5 mg/kg), but well below the MSC (20,
440 mg/kg) n the surface so1l sample collected from boring BHGLSWMUG1005. As this
detection of ethylene glycol was not repeated in any of the other surface samples collected at
SWMU 61, no pattern of occurrence could be estabhshed. Based on this information, the
detection of ethylene glyco! was not indicative of a release from SWMU 61 and did not warrant
further consideration.

Several inorganic and organic CoCs were 1dentified 1n the surface sml samples collected at
SWMU 61. These CoCs include BTEX; ci1s-1,2-DCE; PCE,; TCE; fluorene; and TPH as gasoline
{Cs-Ci0), as heavy/residual fuel mls (>C,4-C;s), and total petroleum hydrocarbons (PHC) (C¢-Cas).

Concentrations of BTEX, cis-1,2-DCE, PCE, TCE, and TPH were detected 1n the surface interval
of boring BHGLSWMU61001. With the exception of PCE, none of these constituents were
detected 1n any of the other surface or subsurface samples collected at the site. In addition, boring
BHGLSWMUG61001 was advanced over a small black stain at the surface of the unit. As these
constituents are limited to the surface location of boring BHGLSWMUG1001, no further
sampling was conducted. However, excavation of this surface location and confirmation sampling
for VOCs and TPH was performed (Figure 4.17 and Appendix C).
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PCE was the only sigmificant CoC detected 1n surface soil at SWMU 61. The delineation of PCE
was the mam focus of the Phase 1l and III investigation activities A brief discussion of PCE is
given below,

5.4.2

PCE was detected at concentrations slightly above RRS 1 in mine surface soil samples
collected at SWMU 61. PCE detections at BHGLSWMUG61001 through
BHGLSWMU61004 and BHGLSWMU6G1006 through BHGLSWMU61009 are
delineated to the north by BHGLSWMU61013 and BHGLSWMU61014; to the east by
BHGLSWMUG61010, WHGLTAO034, and BHGLSWMUG61011; to the south by
WHGLTAO35 and BHGLAOC006003; and to the west by BHGLSWMUO61005. As the
detection of PCE at BHGLSWMUG6G101 was above MSC, the area around
BHGLSWMU®6101 was excavated in an IRA Excavation contaminant intervals are
highlighted 1n pink on Figure 4.16, and the excavation sampling locations are depicted 1n
Figure 4.17. In addition, all CoCs were removed during the IRA excavation activities
with confirmation samphng showing delineation to RRS 1 both aenally and vertically.
IRA results are presented in Appendix C.

Subsurface Soil

A total of two constituents were 1dentified in the subsurface soils at SWMU 61 following the
inttial RFI investigation. A brnief discussion of each analyte i1s given below.

543

Ethylene glycol (28 mg/kg) was encountered in the 5-foot mterval of

BHGLSWMU61003. Since ethylene glycol was detected above RRS 1 1n only one
subsurface sample, no pattern of occurrence could be established. In addition, the
concentration detected for this compound was not significantly above the RRS 1 of 5 #
mg/kg and was well below the MSC of 20,440 mg/kg Based on this information, the
detection of ethylene glycol 1s not indicative of a release from SWMU 61 and did not
warrant further consideration,

PCE was the only CoC detected in subsurface characterization samples at SWMU 61,
PCE was detected at concentrations above RRS 1 in the 5-foot intervals of borings
BHGLSWMU61001 through BHGLSWMU61004 (Figure 4.16). Subsurface samples
were collected from the 5-foot intervals of all eight Phase II delineation borings,
BHGLSWMU61006 through BHGLSWMU61011, WHGLTAO034, and WHGLTAO035.
The Phase II so1l samples were successful in delineating PCE to the north, ¢ast, southeast,
and west of the unit. The Phase III soil sample collected at the 5-foot interval of
BEEGSWMU61012 completed the delineation of PCE 1n subsurface soil to the south of
SWMU 61.

Goundwater

Groundwater samples collected from the existing upgradient monitoring well WITCTA034, and
the new downgradient monitoring wells, WHGLTA034 and WHGLTAO035 were analyzed for
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PCE and TCE'. A total of four rounds of groundwater samples were collected from both new and
existing monitoring wells at SWMU 12. Groundwater samples were collected during sampling
events from each monitoring well as follows:

e« Round 1 (March 2000) - WITCTA034

e Round 2 (June 2000) - WHGLTA034, WHGLTAO035

s Round 3 (October 2000) - WITCTA034, WHGLTAO034, WHGLTAO35

e Round 4 (June 2001) - SD13-05, WITCTA034, WHGLTAO034, WHGLTAO035

s Round 5 (November 2001) — SD13-05, WITCTAO034, WHGLTA034, WHGLTAOQ35

Concentrations of TCE were either below RRS 1 or not detected 1n all of the groundwater
samples collected at SWMU 61; PCE was the only constituent detected 1n any of the SWMU 61
groundwater samples. A brief discussion of PCE 1s given below.

s PCE was not detected 1n downgradient momtoring wells WHGLTA034 and
WHGLTAO035 in any groundwater sampling round. PCE was detected at MSC
concentrations in the groundwater samples collected from the upgradient-monitoring well
WITCTAO034 1n Rounds 1 and 3; however, PCE was not detected above RRS 1 1n any of
the subsequent groundwater sampling rounds. In addition, no concentration of PCE was
detected 1n the groundwater sample collected from upgradient monitoring well SD13-05
(Figure 4.18) during Round 4 As PCE was not detected in the last 2 rounds of
groundwater sampling at upgradient-monitoring well WITCTA034, and PCE was not
detected 1n all four rounds of groundwater sampling at downgradient-momitoring wells
WHGLTAO034 and WHGLTA035, further groundwater sampling for PCE at SWMU 61
1s not recommended

' TCE was not sampled for in the nitial groundwater sample collected from
WITCTAO034.
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6.0 Conclusions and Recommendations
61 SWMUs 5and 6

Field observations and analytical results mndicate that SWMUSs 5 and 6 may have had an impact
on the surrounding environment. Although one detection of lead above RRS 2 in the subsurface
so1l failed SPLP, this detection of lead was located under a concrete cover approaimately 1-foot
in thickness. This cover effectively prevents the migration of precipitation through the S-foot
interval containing the concentration of lead exceeding the MSC value. In addition, lead was not
detected 1n groundwater downgradient of the site. Consequently, the detection of lead 1n the 5-
foot interval of boring BHGLSWMUO05003 is not deemed a threat to human health or the
environment. As such, removal of the lead contaminated soil was not necessary. Concentrations
n the subsurface soil of arsenic, barium, cobalt, and lead that exceeded MSC were subsequently
detected below the MSC 1n the corresponding SPLP extracts. All detections of these analytes are
at or below the site-specific MSCs. Detections of arsenic, bannum, cobalt, and lead have been
delineated to decreasing concentrations or to RRS 1 values and do not pose a potential threat to
groundwater.

No concentrations of SWMU 5 and 6 CoCs were detected 1n the groundwater collected from a
monitoring well located directly in the center of SWMU 6 (LSA1628-3). However, arsenic was
detected at low MSC concentrations in momtoring well LSA1628-2, located downgradient of
SWMUSs 5 and 6 (Figure 4.3). It should be noted that LPST site 106684 is located directly
between SWMUSs 5 and 6 and the downgradient-monitoring wells. The LPST site has had a
release of petroleum hydrocarbons into the subsurface soi1l and groundwater. This release
occurred m the downgradient direction from SWMUSs 5 and 6, but upgradient from monitoring
well LSA1628-2 (ENSR, 1998). It is likely that the arsenic concentrations present in groundwater
samples collected from this well are a result of this release, Geochemical changes occur when
petroleum hydrocarbons naturally biodegrade 1n the subsurface resulting in natural occurrences of
metals, including 1ron, manganese, and arsenic, being released into solution (IRTC, 1998).
Therefore the arsenic concentrations detected in groundwater samples collected from LSA1628-2
are not a result of past site activities at SWMUSs 5 and 6.

The washrack and drain previously comprising SWMU 6 no longer exists. All wastes stored at
SWMU 35 are enclosed in a permitted HW storage shed under Navy management. Based on the
results of this RFI, SWMUSs 5 and 6 do not appear to present a threat to human health or the
environment since all analytes detected at the site are currently below site-specific MSCs and a 1-
foot concrete cover protects the sole detection of lead above MSC. In addition, all CoCs are
delineated to decreasing concentrations and/or RRS 1 at SWMUs 5 and 6.

Pursuant with Chapter 335, Subchapter S, and Sections 335.555 through 335.560 of the TNRCC
RRS, the conditions for applying RRS 2 (Closure/Remediation to Health-based Standards and
Criteria) have been achieved, and closure of SWMUSs 5 and 6 soils 1s recommended with no
release to groundwater. Analytes to be included in the RRS 2 deed certification include arsenic,
barium, cobalt, and lead. Should this RFI Report be accepted, a letter stating that closure of
SWMU 5 and 6 was carried out in accordance with Section 335.555, signed by the AFCEE
representative, will be transmitted to TNRCC, along with a metes and bounds description of
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SWMU 5 and 6. The metes and bounds description will correspond to the surveyed coordinates of
the affected area shown 1n Figure 6.1. The draft deed certification language 1s provided in
Appendix H.

6.2 SWMU12

Field observations and analytical results indicate that SWMU 12 may have had an impact on the
surrounding environment. IRAs were conducted to remove all analytical concentrations in site
soils exceeding MSC, and all analytes are delineated to background or decreasing concentrations.
Concentrations 1n the surface and subsurface so1l of arsenic, cadmium, and lead that exceeded
MSC were subsequently detected below the MSC 1n the corresponding SPLP extracts. All
detections of these analytes are at or below the site-specific MSCs. Detections of arsenic,
cadrmum, and lead have been delineated to decreasing concentrations or to RRS 1 and do not
pose a potential threat to groundwater. All elevated concentrations of benzene, PAHs, and TPH 1n
the surface and subsurface soils have been removed 1n IRAs, are below site-specific MSCs, and
delineated to below RRS 1 or decreasing concentrations.

Concentrations of antimony, copper, iron, and manganese were detected just above respective
RRS 1 values in upgradient momitoring weil WEEGTAQO01 and downgradient monitoring wells
WEEGTAO002 and WHGLTAO28 (iron and manganese only) Silver was also detected just above
RRS 1 values in WEEGTAOQ02. The detections of antimony, copper, and silver were well below
the corresponding MSC values, and since these compounds were detected sporadically just above
background concentrations they do not demonstrate a pattern of release. Iron was also detected
above RRS 1; however, this compound does not have a MSC value and is not considered a risk to
human health (TNRCC, December 2001). Arsenic and benzene were detected at concentrations
above RRS 1, but below MSC, 1n the upgradient monitoring well WEEGTAOO1, the cross-
gradient monitoring well WCHMHTAOQ12, and both downgradient monitoring wells
WEEGTA002 and WHGLTAO28. As the detections of arsenic coincided with detections of
benzene, the detections of arsenic are most likely associated with the benzene concentrations 1n
the groundwater. Benzene and arsenic are both detected 1n the upgradient monitoring well
WEEGTAOQ01, as well as the cross- and downgradient monitoring wells. The petroleum
contaminated so1l was removed from SWMU 12 and consequently the detections of benzene 1n
the groundwater are decreasing 1n concentration, In addition, the detections of arsenic in the soil
at SWMU 12 are below the site-specific MSC and therefore protective of groundwater. Based on
this information, 1t does not appear the soils at SWMU 12 are continuing to contribute to the
benzene in the groundwater. It should be noted that the basewide TCE plume flows directly
beneath SWMU 12, accounting for the concentrations of TCE, PCE, ¢1s-1,2-DCE, trans-1,2-DCE,
and vinyl chloride detected 1n the groundwater at SWMU 12.

No wastes are curtently stored at SWMU 12. It is believed, based on the results of this RFI, that
SWMU 12 does not present a threat to human health or the environment since all analytes
detected at the site are currently below site-specific MSCs. In addition, all CoCs are delineated to
decreasing concentrations and/or RRS 1 at SWMU 12.

Pursuant with Chapter 335, Subchapter S, and Sections 335.555 through 335.560 of the TNRCC
RRS, the conditions for applying RRS 2 (Closure/Remediation to Health-based Standards and

EEG, June 2002 6-2



752

Final RCRA Facility Investigation Report
SWMUs 5, 6, 12, 31, and 61
NAS Fort Worth JRB, TX

Criteria) have been achieved, and closure of SWMU 12 soils and groundwater. Analytes to be
included 1n the RRS 2 deed certification survey include arsenic, lead, benzene, 2-
methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene,
fluorene, indeno(1,2,3-c,d)pyrene, naphthalene, phenanthrene, pyrene, and TPH. Should this RFI
Report be accepted, a letter stating that closure of SWMU 12 was carried out in accordance with
Section 335.555, signed by the AFCEE representative, will be transmitted to TNRCC, along with
a metes and bounds description of SWMU 12. The metes and bounds descniption will correspond
to the surveyed coordinates of the affected area shown n Figure 6.2 Draft deed certification text
1 presented in Appendix H.

6.3 SwWMU 31

Field observations and analytical results indicate that SWMU 31 may have had an impact on the
surrounding surface so1l but did not have an impact on subsurface soi1l. Concentrations of barium,
cadmium, chromium (total), and mercury detected above the MSC were detected below the MSC
1n the corresponding SPLP extracts These constituents have been delineated to RRS 1 and do not
pose a potential threat to groundwater. However, detections of lead above the MSC at two
locations were also detected above the MSC m the corresponding SPLP extracts. As a result, two
IRA excavations to remove lead-impacted so1ls above MSC and other CoCs were completed.
Excavation confirmation results indicate that all concentrations of lead, bartum, cadmium,
chromium, mercury, zinc, MEK, and benzene above RRS 1 have been removed from SWMU 31
surface soil. In addition, all detections of lead and other CoCs were delineated to below RRS 1
both vertically and aenally at SWMU 31. The delineation of mercury 1n the 15-foot interval of
BHGLSWMU31002 will be addressed as part of the current RFI of SWMU 29/Landfill 2.

No wastes are currently stored at SWMU 31. It is believed, based on the results of this RFI, that
SWMU 31 does not present a threat to human health or the environment as all analytes detected
at the site are currently below background and are delineated to RRS 1. All lead- and CoC-
mpacted so1l with detections above RRS 1 and MSC has been removed from SWMU 31 with
confirmation both aenally and vertically.

Pursuant with Chapter 335, Subchapter S, and Sections 335.555 through 335 560 of the TNRCC
RRS, the conditions for applying RRS 1 (Closure/Remediation to Health-based Standards and
Criteria) have been achieved, and clean closure of SWMU 31 1s recommended with no release to
soil or groundwater.,

64 SWMU 61

Field observations and analytical results indicate that storage practices at SWMU 61 may have
had an impact on soil 1n the vicinity of unit. Concentrations of PCE, BTEX. cis-1,2-DCE, TCE,
fluorine, and TPH as gasoline (Cs-Cyo), as heavy/residual fuel o1ls (>C,,-Css), and total PHC (Ce-
C;3) were detected n the surface soil of SWMU 61. However, with the exception of PCE, all of
these constituents were limited to a small area of stained soil at the surface of the unit. As PCE
was detected at multiple locations in surface and subsurface as well as groundwater, PCE was the
most significant CoC detected at SWMU 61.
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The highest and only detection of PCE above RRS 2 occurred in the surface soil in one location.
This detection was 1n the same boring and samphing interval as the detections of BTEX, cis-1,2-
DCE, TCE, fluorine, and TPH. None of these CoCs, with the exception of PCE, were detected 1n
subsurface so1l or in the groundwater. As a result, an IRA excavation for PCE and the other CoCs
was completed at this surface location. Excavation confirmation results indicate that all soils
impacted with concentrations of PCE above MSC and concentrations of other CoCs above RRS 1
and MSC have been removed from SWMU 61 soi], and all remaining detections of PCE have
been delineated to RRS 1 in soil both aerially and vertically.

The concentrations of PCE detected 1n the groundwater in the area of SWMU 61 were below
MSC and only detected sporadically in an upgradient momtoring well (WITCTA034). No CoCs
were detected n the groundwater samples collected from the two downgradient monitoring wells.
Therefore based on the results of the groundwater sampling conducted at SWMU 61, low levels
of PCE 1n the soil at SWMU 61 do not appear to present a threat to groundwater.

Wastes stored at SWMU 61 are enclosed in a permitted HW storage area under Navy
management. Based on the results of this RFI, SWMU 61 does not present a threat to human
health or the environment as all analytes detected at the site are currently below site-specific
MSCs and are delineated to RRS 1.

Pursuant with Chapter 335, Subchapter S, and Sections 335.555 through 335.560 of the TNRCC
RRS, the conditions for applying RRS 2 (Closure/Remediation to Health-based Standards and
Criteria) have been achieved, and closure of SWMU 61 soils with no release to groundwater 1s
recommended. Analytes to be incorporated in the RRS 2 deed certification survey include only
PCE as all other CoCs were removed during the IRA excavation activities. Should this RFI
Report be accepted, a letter stating that closure of SWMU 61 was carried out 1n accordance with
Section 335.555, signed by the AFCEE representative, wall be transmitted to TNRCC, along with
a metes and bounds description of SWMU 61. The metes and bounds description will correspond
to the surveyed coordinates of the affected area shown 1n Figure 6 3. Draft deed certification text
15 provided tn Appendix H.
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Figures

Figure 61  SWMUs 5 and 6—Proposed Metes and Bounds
Figure 62  SWMU 12—Proposed Metes and Bounds
Figure 83  SWMU 61—Proposed Metes and Bounds
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Table 3.2

1993 Groundwater Sampling Results
LPST Site 10684
NAS Fort Worth JRB, Texas

7152

164

’ . Background | RRS2 LSA1628-1 - | LSA1628-2 |. LSA1628-3
Analyte Method (mg/L) {mg/L) {mg/L) " (mg/L) (mg/L)
Naphthalene SwWg310 PQL 409 ND 0.0047 J ND
Acenaphthylene SW8310 NV NV 0 038 ND ND
Acenaphthene SWg310 NV 2.19 0073 ND ND
Benzo{a)anthracene SWsg310 PQL 0.0004 (0.00073) ND ND
Benzene SW8240 PQL 0 005 (7.77) (1.55) ND
trans-1,2-Dichloroethene | SWE8240 PQL 01 ND ND 0.04
trans-13-
Dichloropropene SW§240 NV NV ND 0.02 ND
Ethyl benzene SW8240 PQL 0.7 (2.81) 0.378 ND
Toluene SW8240 PQL 1 (24.3) 0.035 ND
Trchloroethene SW3240 PQL 0.005 ND (0.031) {0.131)
Vinyl Chlonde SW8240 PQL 0.002 ND (0.022) ND
Xylenes (total) SWg240 PQL 10 {12.3) $3.542 ND
MTBE SWg240 NV NV 045 ND ND
TPH 418.1 NV NV 0 0163 0.00398 ND
Total Dissolved Solhids 160 1 NV NV NA NA 814
Notes’

Values above background are bold
Values above RRS 2 are bolded and enclosed in ( }

PQL = practical quantitation linit
NA = Not analyzed

ND = Notdetected

NV = No value.

3

Estimated quantitation based upon QC cniteria
Source: LSA, Bulding 1628 (LPST ID No 106684), USACE-Ft Worth District, February 1994
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Table 3.5
SPLP Results and Site-Specific MSCs
SWMU 29/Landfill 2
NAS Fort Worth JRB, Texas
. L . . S |- -7 . T sPLP:
: . L] - Soil‘ SPLP - Ve "_Result' MSC - | - Result .
. Sample Interval | Method Methad Analyte : (mg/kg) | (mg/L) | " (mg/L)
BHGLTA251 00 00 fi SwWe6010B SW6010B | Banum 1750 2 04820
BHGLTA251 (0 00 fi SW6010B SW6010B | Cadmium 47 0 005 0.005 UJ
BHGLTA251 00 00 fi SW60i0B SW7191 Chromium, total 150 0.1 0.0449
BHGLTA229 00 00 fi Swe010B SW6010B | Lead 4441 0.015 0.0138
BHGLTA251 G0 00 ft Sw7421 Sw7421 Lead 1470 0.015 0.0432 F
BHGLTA251 00 00 fi Swg270C SW8310 Dibenz(a,h)anthracene 5 0.0002 0.00022 U
BHGLTA229 00 00 ft SwWg310 SW8310 Benzo(a)anthracene 1.2 0.00039 | 0.00012U
BHGLTA229 05 05 fi SW8310 SW8310 Benzo(a)anthracene 24 0.00039 | 0.00012F
BHGLTA229 10 10 fi Sws83loe SwW8310 Benzo(a)anthracene 37 0.00039 | 000035F
BHGLTA229 15 15 fi SW8310 SW8310 Benzo{a)anthracene 11J 0.00039 | 0.00061 U
BHGLTA229 15 Dup I5 fi SW§310 SW8310 Benzo(a)anthracene 6.41]1 0.00039 | 000011 F
BHGLTA229 00 00 fi SWS8310 SW8310 Benzo(a)pyrene 1.3 0.0002 | 0.00022 UJ
BHGLTA229 05 05 fi SWE8310 SW8310 Benzo{a)pyrene 22 0.0002 | 0.00022 UJ
BHGLTA229 10 10 ft SW8310 SW8310 Benzo(a)pyrene 30 0.0002 0.0011 UJ
BHGLTA229 15 15 fi SW8310 SW8310 Benzo(a)pyrene 84F 0.0002 0.0011 UJ
BHGLTA229 15 Dup 15 fi Swg3lo SWE8310 Benzo(a)pyrene 54 0.0002 | 0.00022 UJ
BHGLTA229 00 00 ft SW8310 SW8310 Benzo(b)fluoranthene 11 0.00039 | 0.00017U
BHGLTA229 (5 05 fi SW8310 SW8310 Benzo(b)fluoranthene 18 F 0.00039 | 000013 F
BHGLTA229 10 10 ft Sw8310 SW83i0 Benzo(b)fluoranthene 27F 0.00039 | 0.00811F
BHGLTA229 15 15 ft SW8310 SWE8310 Benzo(b)fluoranthene 6.6 F 0.00039 | 0.00023 F
BHGLTA229 15 Dup 15 fi SW8310 Swg310 Benzo(b)fluoranthene 4 000039 | 0.00017 UJ
BHGLTA22S 00 00 ft SW8310 SW§310 Benzo{k)fluoranthene 055F 00039 | 0.00016 UJ
BHGLTA229 05 05 ft SW8310 SWE8310 Benzo{k)fluoranthene 8.3 00039 | 0.00016 UJ
BHGLTA229 i0 10 fi SWE310 SWE8310 Benzo{k)fluoranthene 12 00039 | 0.00081 UJ
BHGLTA229 15 15 fi SW8310 SwE310 Benzo(k)fluoranthene 39F 0.0039 0.0008 UJ
BHGLTA229 15 Dup 15 f Swa3io SW8310 Benzo(k)fluoranthene 23F 0.0039 { 0.000i6 UJ
BHGLTA229 05 05 fi Swg310 SWg310 Chrysene 22F 0039 0.0001t F
BHGLTA229 10 10 ft SWE8310 Swa3io Chrysene 33F 0.039 0.00029 F
BHGLTA229 15 15 ft SW8310 SW8310 Chrysene 94F 0.039 0.0071 UJ
BHGLTA229 15 Dup 15fi Sw8310 SwWg310 Chrysene 57F 0039 0.00012 F
BHGLTA229 00 00 fi SW2a3l10 SWs8310 Indeno(l,2,3-c,d)pyrene 0.88F | 000039 | 0.00041 U
BHGLTA229 05 05 fi SWg3l10 SW8310 Indeno(1,2,3-c,d)pyrene 12 F 000039 | 0.00041 UJ
BHGLTA229 10 10 fit SW8310 SW8310 Indeno(1,2,3-c,d)pyrene 16 F 0.00039 0.002 UJ
BHGLTA229 15 15 fi Swsg3lo SWg3i0 Indeno(l,2,3-c,d)pyrene 47F 0.00039 0.002 UJ
BHGLTA229 15 Dup 15 fi Swsg310 SW8310 Indeno(1,2,3-c,d)pyrene 32F 0.00039 | 000041 UJ
Notes
RRS | = Riusk Reductien Standard ) U = The analyte was analyzed for, but not detected
RRS 2 = Risk Reduction Standard 2 The associated nurnerical value 1s the MQL
SPLP = Synthetic Precipitation Leaching Procedure UJ = The analyte was analyzed for, but not detected.
NA = notanalyzed The associated numerical value 1s the MQL
F = Estimated value below reporting lirmut and above the MDL estirnated due to deficiencies in the QC criteria
J = Estimated value above the reporting lirnut

Dup Field Duplicate Sample




“ran
.y
Table 4.1
SPLP Results and Site-Specific MSCs
SWMUs §, 6, 12, and 31
NAS Fort Worth JRB, Texas
- ~ .| Sample | . - L Result .| SPLP Result |"* MSC
- Soil Boring - ' |Depth(ff)| - "Analyte (mg/kg) |  (mg/l) - (mg/L) -

BHGLSWMUO05001 5! Arsenic 114 0o100U 0 0500
BHGLSWMU05003 5' Lead 239 0.0271 00150
BHGLSWMU06002 5' Arsenic 12 0o0100U 0 0500
BHGLSWMU06002 5 Barium 1280* 1.1600 2 0000
BHGLSWMU06002 5 Lead 14 8%+ 0.0100 U 00150
BHGLSWMUO06003 5! Arsenic 13.2% 0 0209 0.0500
BHGLSWMU12001 10' Arsenic 10.5 J* 0.0113 0 0500
BHGLSWMU12002 0' Cadmium 0.98 0.0020U 0.0050
BHGLSWMU 12002 0 Lead [89.4] {0.0944] 0.0150
BHGLSWMU 12003 0 Cadmium 0.74 0.0020 U 0.0050
BHGLSWMU12003 0’ Lead (57.8] ~ {0.1080] 00150
BHGLSWMU12004 5 Benzene {131]] [0.020] 0 0050
BHGLSWMU12004 s TPH 1,100* So0U NV
BHGLSWMUI12004 5 PHC {gasoline range) 370* So0U NV
BHGLSWMU12004 5 PHC (diesel range) 740* 5.0U NV
BEEGSWMU12BN2 0' Cadmium 4.2* 0.0005 U 0.0050
BEEGSWMUI12CE1 s Lead 64.8* 0.0027 0 0150
BHGLSWMU31001 0 Barum 506* 0.4030 2.0000
BHGLSWMU31001 0 Cadmium 1.5% 00050 U 0.0050
BHGLSWMU31001 o Chromium 40 6* 0.0200 U 0 1000
BHGLSWMU31001 o' Mercury 0 57* 000200 0 0020
BHGLSWMU31001 0 Lead [159] [00175] 0.0150
BHGLSWMU31002 0 Cadmiumn G99 0.0020 U 0.0050
BHGLSWMU31002 0 Lead [58 5] [00630] 0.0150
BEEGSWMU31BS3 0 Cadmium 1.7* 00015 F 0.0050
BEEGSWMU31AS3IWI182 0 Lead 37 9* 0.0069 F 0.0150
Notes
MSC = Medwm-specific concentratton for mdustrial groundwater
SPLP =  Synthetic Precipitation Leaching Procedure.

Values in brackets indicate SPLP concentrations detected above MSC
* Indicates site-specific MSC.
** Indicates site-specific MSC for subsurface soil only

U =  The analyte was not detected The associated numerical value is the MQL
J = Estimated concentration

MQL = method quantitation limat.

NV = Novalue .

TPH = total petroleum hydrocarbons

PHC = petroleum hydrocarbons

No SPLP analysis was performed at SWMU 61.



170

J

{

e STy

(£1-0¥ DDUN.L) 5]108 paurci3-asicod 10§ [A¥] UCNIY DDUNL = »

INJEA OU = Al

yuwr Sunpodal a1 aa0qe anfea payewnsg = |

TAW Y1 3A0qe pue s Fuisodas Mo N[EA PIELINST = A

pazfeue 104 = YN

Pa19319p 10U SEMm S1ATELE JU SIILIPUT -

[ 3] w1 Paso[aua pue Plog e 7 SUYH IAOGE SAN[EA

{ } w1 pasojaua pue Plog B | SHUY IA0GE SIN[EA
7 PIEpUBIG UOUITPRY STy = T SUd
1 pJEpuURIS UOIDNPAY X1y = | SHH

LSION
- -- - /3w x008 05 _|(82D - 90) [#101 ‘su0qIES0IPAH WINS[OIR|  SODIX.L
- -- - y/aw +00S 0s (82D - 01D <) SPO 9nd|  SOOIXL
Tenpisay/AAE3H ‘SUOQIRI0IPAL] WINS{0I]
£8 78 18 suuf} Hd Al AU HA[ Dst06MS
4 260°0 - -- 3y/5W 9'90E | £E£°0 auanpueuayd| D0LZBMS
4120 -- -- 8y/5w FH0T | ££°0 auajeyiyden| D0LZZMS
490°0 -- -- 34/3w 6°¢ ££°0 auasAiyD| DOLZSMS
d €700 - -- ay/sw 0T | €£0 areferpyd [Ainq (AZuad| D0LTEMS
dL5°0 I 470 - ydur | oggor | L1 p1oe oozuagl| DOLIZMS
49L0°0 - -- By/ew £€°0 £E0 aualkd(ejozuad| DOLTIMS
470 - - 34/sw PY0T | ££°0 auapeyyden|AyoN-Z| DOLTBMS
#0°0 d 2070 -- SyBuw | €1S10 | #170 AW | VILFLMS
8’9 ¥ o1 9¢l - By /3w L6708 | L6OE per]| TZrLmS
'EX '+ 4712 3y/3u 9%0¢ | 8 8¢ anZ| G0109MS
487 65T 487 83/dul PSIL | €9F waipeue Al G0I09MS
dL 911 499 ayydu v 0T | 9%l 12IN| F0109MS
d69 +'8 12T'L Y/ (i LE LT IxddoD| doL0oms
d8 € 49 ¢ FE T/5u TEI9 | SOT1 eqoD| 40T09MS
101 7'¢1 171 ay/auw 98'¢Z | 9852 101 ‘wnsiony)| 0L09MS
- It°0 -- /3w 965 0 | 9650 wnuupe)| 90109MS
[¥S0 [69°0 [€50 3y/5ul 70 [ W01 woag| 940109M8
LTS S 06 ¥'08 Iy £€T ££7 wnueg| 0109MS
48°¢ b dLE F/w $8'¢ 68’ omaszy| d0109MS
47 8¢ on /3w O¥H0T S 109415 3u3[Apg 0SSN
#0-90-6661 ) $0-90-6661 #0-90-6661 . w [ TSEE TS| ~ oifeay, <L |poyRIL
13 00 €00SOLALMS TOHE (1 00 Z00SONINAMS THH |00 100S0NIWMSTOHE | i S oL o

sexa], ‘guf UHoM Mo SYN

9 pue ¢ SIIAMS

suonINa(] [1og 2e)Ng 149

T olqEL




[ |
(4]

(L1-0d JDUNL) 5105 pauresd-asieod 10} [9a37 VOOV JDUNL = »
aNjBA OU = AU

iy Sutpodar 31 2a0qQe Injea pREWNST = [

FAN AN 3a0qe pue wwn Suiuodar mojaq anjea patewnsy = 4
pazA[eUT 10U = ¥N

P2I3313P 10U Sea J1AJBUR A3 SMBDIPAN --

[( )] w pasojoua pue ploq e g SHY A0QE San|ep

{ ) ur pasoou pue ploq 31 [ SYY IA0GE SIN[EA

T PIEPUTIS LOUSNPOY XS = T SHA
| PIEPUTIS UONINPY NSy = [ SYA

SuoTINIA( (10§ ddejIng LIy

Ty dqEL

SANON
- 4 8€ dy/3w +00% 0 (870 - 9D) 1¥101 “su0qIed0spAH wWnRoulag|  SOOIX.I)

- o 8€ dy/3ut +00S 0s {820 - 01D <) SO 1R | SOOTX.L

[enpisay/AAvol *suoqiedoipAH wnajonad

'8 98 s Hd AU All Hd| Dsy06MS

-- - 3y/5w 9'90¢ | €£°0 suaagreudyd| DOLZ8MS

- - /5w 0T | EE0 ousteyiydeN| DOLZIMS

- - 31/5w 6 £€°0 WSAD| DOLIIMS

- - /5w 0T | £€°0 aefynd flng jAzuog| D0LZBMS

-- - 8y/dw o880y | L1 proe aozudgd| DOLI8MS

- - 8y/3w €€0 | EE0 suasAd{ejozudg| D0LZBMS

-- -- By/8w POz | €€°0 susreyqydeuiAyRIN-Z| D0LTBMS

- - TNw | €1s10 | #1°0 Ao VILPiMS

£11 Tl REYE L6'0E | L60E peI|  IZPLMS

4 9L 4 ¥l AW | 990€ | 88E uIZ| 40109MS

8°87 48767 /5w P i | o umnipeueA [ 40109MS

88 9'6 3y/5u vr0T | 91 19OIN| d0109MS

T8 d1°L /B i LE LT 13ddoD| dO1O9MS

€% T8 Iy/su TEI9 [ SO°T1 Meq0D| HOI09MS

ST 701 Dysur 98°¢7 | 98757 (w301 "umiuony 3| 40109MS

-- -- 3y 95¢ 0 | 95570 umiwpe]| go109MmSs

[SL°0 €90 ay/sw w0l Wi unijAlg| do109MS

8 6L 7'¢8 3y/3u £€7 £€7 umieg| g0T09MS

¢y d47°¢ oy/aw $8°¢ $8°¢ 2US1Y| dOTOSMS

-= 46 /3w OFP0T g 103413 JusjAyid Q0SS
Cp0r90-6661 #0-90-6661 - ANl TSHd | TS Adeuy PO
P 00 Z0090NIWMSTOHE | 00 TO0SONWMSTIHYI . 10 ] . © .

Sexaf, ‘Ul YUMo MoJ SVN
9 pue S S[IMS




2 172

73

9 Jo 1 23eq

(L1-Dd DOUNL) sIos paules3-asieod Jof 34T UONIY JOUNL = #
anjea ou = Al

nung Fmuoda ;) 2a0qe anfea pajewinsg = |

"IN 2y 2x0qe pue nunj Juntodsl mojpq anjea parewtisg = 4
pozA[eue 10U = YN

Pa102)2p 10U SEM JIA[CUE 3 S)EDIpul -~

[( }] ur pasojsua pue p{oq 218 7 SHY IA0GE SIMNEA

( ) U1 pasojaua pue plog 318 | SYY JA0QER SAN[EA

T piepuEls UONONpaY NSty = T SAH

1 pIspuelg UOLONPRY st = T SWd

SON

- - - 3y8w_ | 4008 | 05 |(8ZD - 9D) [eI01 ‘suoqredcIpAH Wn3oNsd| SOOTX1

- -- - 8w | .008 | 0s (820 - 01D <) snQ PBnd| goo1X1
ﬁsummu.m\bamom .mnonumoo.ahm umajcllad

£8 €8 T8 spu) Hd | Au AU HA|DSH06MS

d61°0 -- - 8y/3w 1 | g1 wnieyL| 1H8LMS

[(6°€0)} b £'9 /8w | 99771 | 99°T1 pex1| I1THLMS

d €12 d1'v1 491 /8w [ 990¢ | €'1€ oulZ | 90109MS|

J8°1T dT 91 £°0¢ aysw [ pS 1L | bLE wnipeue A |g0109MS

681 1 L'S1 y/8w | p'+07 | 9L°61 [N | 0109MS

a8 dL6 d8 38w | of1 | ZLEl 1addo)) | 90109MS

(1'zo (r'1p ¥'S IBw |zeigl 619 eqoDIF0T09MS

L1 8'8 $'6 8w | 1£91 | 1€ 91 12101 ‘wnioIy) [90109MS

-- -- - 3y8w | 650 | 650 wniupe)| 90 109MS

f1L°0 { 6v°0 ¥8°0 yBw | gr1 | €11 wnijA1g| 90109MS

(€ED) (6L1) L11 dy/3u 00Z | 1°821 umied |g0109MS

6t dS€E 711l /8w | gco | 859 OISV |01 09MS

JLE -- JLP SySw  |op0z| S [03413 susiApg| QOSSN

T PO90666E |~ P0-90-6661 - p090e6661 <, - | L uN: - [TSEA|TSWM| | - G oBAEEY TR o NPOUPIL

W 50 £00SONNMSTOHH | ¥ S0 Z00SONWMSTOHE | H S0 T0SONWMSTOHE |»o. -~ | . | "] . DT Py

SEXa, ‘gl YoM 100 SYN

9 pue § SNINMS

SuoNPIP( (10§ eJaNsqns LIy
€'y JIqBL,




ol
[
L

9 Jo T 9ded

(L1-Dd DDHUN.L) S[OS pauiesd-351e00 40 (943 w0y DDUNL = »
anjea ou = Al

) unuodss Y 2a0qe anfea pREWNSH = [

TN 3 saoqe pue nun| Sunodat mofaq snjea parewnsy =
pozAfeue Jou = YN

PII3213P 10U SEM JAEUR I} SABAIPUI —

[( )] wr pasojsua pue proq 318 7 S 340Qe SanjeA

{ ) u1 pasojIus puk plogq 18 [ SUY AA0qE SINJEA

T pirpumlg UOnoNpsy Y51 = T SUd

1 plrepumg uononpay A5t = [ §dd

SIAON

¥N - J 0¥ SyBw_ | 5006 | 06 (82D - 90) [e10] ‘SucqIEd0IpAH Wndjonsd| COOIX.L

VN - d 0 sy/8w | 4006 | O (820 - 01D <) spO Pd| ¢ooIX.L

[enpisay /AAeaH ‘SUOQIEICIPAH WNA[OIDg

VN 78 '8 siu Hd | au AU Hd[osr06MS

VN J82°0 - 8y/8w 1 | s winieyl| I+8LMS

VN (8 rD)] ¢ Sy/8w | 99°2i | 9921 PEYT| IZTPLMS

VN EEAY d6'€l 3y/8w | 990t | €' 1€ JUIZ|FOT09MS

VN 7S¢ d6°€T 8w [ $S 1L | LE wnpeueA |90 109MS

VN (8'07) 6 Sy3w | 40T | 9L 761 [20IN|HOTO9MS

VN 418 dEL 3y/3w 0c1 | 2L gl 15ddo) | 90109MS

¥'¢ (1y) d €€ Sy8w | Z'€19 | 619 g0 {0 109MS

¥N 36 9'6 348w | 197 | T€°91 [e301 “WnIOIN) | FOT09MS

VN 90 - 38w | 660 | 650 wmnipe | 40 109MS

VN $6°0 [ 670 Syfw | €11 [ €11 WIATg | 4O T09MS
'8¢ [(ogzD] 79 Sy8w | ooz | 1821 wnLed (g0 109MS

VN [(zp} T Sy8w | 8¢9 | 8¢ 9 JMASIV | FOTO9MS

VYN - 494 BBw  Jovz| S 109413 udlAng|  00SSW
-YTH0-000Z | P0-90-6661 SPOPO0-666T . . | M. [ZSWA|TSWA|. T adpEuy- Tl Tk e IRORIG
3 S0.FO0SONINMSTOHY | 4 S0 Z0090NNMSTOHY | 33:50 TOOSONWMSTORL. > .. . | Ao T - S A |M._

SEX?L ‘Ul YHOM Mo SVN
9 pue ¢ SNINMS
SUON23(] [10S dejmsqns LI
€' dae],



732 174

90 Jo ¢ 3a8ed

(L1-Dd JDUNL) S[10S PauIeIZ-a51e03 10§ |94 UCHDY JDUNL = »
SN[EA OU = AU

v Swnodal Q1 2a0qe aneA palRWINST = |

TQW 2P 240qe pue nunf Suoda mofaq anjea palemnsg = 4
PAzAfEUE 10U = YN

PRI3313P 10U SBMA AATBUR U SHEMPUL —

[ )} ur pasojaua pue pofg 218 7 SHH 2A0qE SIAN[EA

) ur paso(aus pue pPogq e | S JA0]E SANBA

T PIEPUEIS LONIAPIY YSIY = ¢ Sda

1 PIEpURIS HOUINPAY sty = | SHA

S3I0N

¥N YN ¥N SyEw | 4008 | 05 [(8ZD - 90) 1810 ‘su0qied0pAH wnRonId) SOOIX.L

VN VN VN 38w | .00 | oS (82D - 01D <) SN0 P_U| SOOIXL

TENPISaY/AARIH ‘SUOQIBDOIPAH WNI[ONa]

VN YN VN siupy Hd | au AU HA[DSr06MS

VN VN VYN 8/3w ¢'1 ¢'1 wnirel]] 1#3LMS

£'9 dLL VN 3w 9971 | 99771 pea]| 1ZhLMS

VN VN VN 8w | o90¢ | £71¢ oz |g0109MS

VN VN VN s | pS1L | poLg wnipeue A ([40109MS

VN VN VN DABw | 0z [ 92761 991N | HOT09MS

VN VN VN 8y/3w DET | L€l 1addoD(g0109M8

d+C (6°L) @sn DySw | Z'€19 | 6179 190D [40109M8|

VN VN VN By8w | 1€'91 [ 1€°01 [210) ‘WANUOIYD) |HOI09MS

VN VN VN PBw | 650 | 650 wnnupe) |90 109MS

VN VN VN SyBw | €11 | €171 wil[A12g | G0 109MS

£ 98 6.£v 799 8w | 00z | 1871 wnired | 40109 M}

J1°€ 4 VN dy/sw | 8¢9 | 8¢9 oIsIV|90109MS

VN VN VN ysw Joproz| S _Sbw UAANI|  00SSI

CUoprro0er P T aroe0oz ¢ | AN@ERTRO-000T 5 [ UL [TSHA [ ESHA 0T, AUIBUY ﬁ ¥ S d,mus: %oﬁmz,w
17 S0 900SONIAMSTOHA | 1 s0 soosonmsToHE| 1 so voosonwmsTong |- .- [ o] o T T R

SBXa, ‘@il YMOM 330 SVN
9 pue § SNINMS
U033 [0S 22eLMSANS 1Y

£y Iqe]




|

od
[

9 Jo  9ded

(L1-9¥ DDUN.L) SPos pouress-asieod 1o (34277 Uonay JOYNL = »

onfeA Ou = AU
) Susodal a1 sA0qe anfea pAELINST = [

TN A saoqe pue nunj Sumodar molaq snjea patewnsg = A

pezAleue 10U = YN

Paioa1ap 10U SBM 3jA[eUR 2 SIjEDIpUL

€ }] w pasopoua pue ploq ale 7 Sy 2A0GE SATYEA
( )} Ul pascpoua pue poq aie [ S FA0QE SINEA
T pIEpUElS UONINDARY N5GY = T SHH

1 piepuel§ uoumMpy Y51y = 1 Sl

sexa], ‘gl yHom 1104 SVN

9 pug § S[IIAIMS

SUONIA( (108 ejansqns LY

£ 9qelL

SSION
VN VN ¥N Sy/8w | 4006 | 05 |(820 - 9O) [e101 ‘suogqiesoipAH umsjonad nSHm&_
VN VN VN 8y/8w | «008 | 0§ (870 - 01D <) SI'O 1°d| 5001

renpisay/AAeal ‘Suoqred0)pAH WNajonsd
VN VN VN siu Hd [ Au AU Hd|DSHO6MS
VN VN VN 373w ST | S woiegL| 1¥8LMS
S L1 VN y/8w | 99°Z1 | 99°CI pex]| 1ZPLMS
VN VN VN 3yBw | 990¢ | €'1€ aNZ|90T09MS
VN VN VN dydw | pSIL | PLE WnIpEUEA |H0T09MS
VN VN VN _ BSw | y'v07 | 9L°61 142N [HOT09MS
VN VN VN 3y/3w O£l | ZL €T 13ddoD |0 109MS
J1T (1°6) (s'9) PEw | T€19 | 6179 11eqoD | 40109 MS
VN VN VN 8w | 1£'91 [ 1€91 [e10} ‘WwnioIyD | 0T109MS
VN VN VN 3y/8w | 660 | 65°0 WnRUPED | 40T09MS
VN VN VN /8w | €11 | €11 wniAIg| 90 T109MS
[ €y d€0T VN Sy8w | 00T | 1°8CI wnired (GOT109MS
-- [z €Dl VN gy/8w | 869 | §¢'0 AUASIV |OTOIMS
VN VN YN 8w 0T | S 109418 SUSlAWH |  00SSW
PTH-000Z T VTh0000T 9T-90-100c - | wu, [z sy s o aERY. T POTRI
¥ S0 POOSONINMSTOHS | W SO-€0090NINMSTOHY | U §0.L00SONINMSOTHT |~ . - | | PR I



|

ol
D

9 Jo ¢ 28eq

{L1-0d DIUNL) [0S paules3-3siecd 10) [2A3T UONIY JDUNL = »
30{BA OU = AU

yunj Suizodal s 2a0qe anfea paewinsg = [
TQW Mp aaoqe pue nun| Suniodal mojaq anfea pareunsyg = J

pazA|eue Jou = YN
PA12213p 10U SEA )A[EUR A1) SIIENpU —

{( )] ur pasojoua pue pjoq ate 7 S JA0QE SIN[EA
{ ) uf paso[ous pue ploq 25 [ SUY 2A0QE SINJEA

7 PIEpUR)S uONINIY AsTY = T SUA
1 PJEPUEIS UCUDNPIY ST = T SAA

*$INON

VN ¥N YN Bysw | w006 [ _0¢ [(8TD - 92) [B101 ‘suoqrecopAY wmajonad| coorx1)

VN VYN VN 33w | 4005 | 05 (82D - 010 <) SO 1P| G00TX.L

[enpIsay]/AABIH *SUOQIBJ0IPAH WINS[olad

VN VN VN st HA [ au AU HA|Dsr06MS

VN VN VN 8y/3w 1 | st wriey | 1¥8LMS

VN VN LP /8w | 99°Z1 |99°21 pEYT| ITPLMS

VN VN VN /8w | 990¢ | €1¢ omZ | 90T109MS

VN YN VN 8w | pS 1L | pLE wnipeue A [HOT109MS

VN VN VN /8w | v 30T | 9L°61 [339IN | HOT09MS

VN VYN VN Sydw | gl | ZL €] IaddoD(g0109MS

d €€ A€ Q81 aydw | Z€19 | 61°9 112000 | 90T09MS

VN VN VN ay3w | 1€91 | 1€°91 [€301 ‘WNILOIYD (FOT09MS

VN VN VN 33/3w | 65°0 | 650 wnurpe) [90109MS

VN VN VN 8w | 11 | €11 w4194 |90109MS

VN VN d L'EE Sy8w | 00z | 1°8ZI wnueg | g0109MS

[(z6] ¥'S - 8y/dw | 869 [ 859 SISV [HOT09MS

VN VN VN 3w oz | S [00A]3 SUITAWH|  O0SSW

T Anqoz-90-1007 [ - 97°90-100T. [ AnarTr000T BEIL I At 18-t 00 adeuy . CLPOURNI;
% S0'SO090NNMSOTAL [ S0 SO090NNMSDTAE | 150 H00%0NWMSTOHE | - S RS m : _ e

SexaL, ‘@il YMoM 3104 SYN

9 pue g S(IAMS

SHOLI( 10§ 39eJINSqNS LA

£y IqEL




it

(98]
[

H

9 Jo 9 98eq

(L1-9¥ DO¥N.L) snos pameid-asieos 10§ 124277 uclay DDHUNL = «
AN(EA OU = Al

nuny Furodal 3y SA0QR SnjeA pAILWNSH = [

TAW 2 aAa0qe pue mur] Suniodal molaq anjea pajewnsy =
pezijeue 10U = YN

PS19919p 10U Sem 3)£[eUe aul SajedIpul --

[( )] w pasoloud pue piogq 218 7 Sy 2A0qR SSNEA

() UL pesOjoua PuUE ploq 212 [ SHY 2A0qe sanjep

T PIEPURIS UONONPAY A5 = T §Hd

1 PIEPUELS UOTUONIPSY YSTY == 1 SHd

mOuOZ

YN ByBw | 4006 | QS (87D - 9D) [B10) ‘SUOQIed0IPAH WNIONAd| SOOTX.L)

VN y8w | 4005 | OS (870 - 01D <) sit0 1P| cooTXI
[enpisay;£AEaH *SUOQIEd0IPAH Umalol1ad

YN siu Hd | Au AU HA|DSH06MS

YN ay/8u 1 | §1 wareyl] 1¥8LMS

YN 8w [ 9971 [ 9971 pex1| 1ZHLMS

YN yBw | 990¢ | €1€ o7 |d0109MS

YN S8 | $S1L | bLE wnipeue A |90109MS

VN ayBw | $p0T | 9L°61 [IN|F0109MS

YN Sysw | OEr | TLET 1addop|90109M8

46T _HBu | Z€19 | 6179 240D | 0109 MS

VN Iymur | 1£'91 | 1£91 [€10} *WNWOIYD) | FOT109MS

YN 8w | 650 | 650 wonupe) | 90109MS

VN 88w | €17 | €I'1 WNIA19g | G0 T09MS

VN Sy8w | ooz | 17871 unieg |90 109MS

by 5w | 859 | 869 SIUSIY |HOTO9MS

YN aysw  |oppoz| S 109413 aUaANT| QOSSN

* 97-90-100T ' | e T sud |1 say S apeny T PO

1 S0 9O090NINMSHTAL R BN _ R : :

SEXL ‘U HOM HOJ SYN
9 pue g SHMS
suonA( [1o§ 2eyINsqng LIA
£'p AqeL




32 178

?J:..

TAW 2 2a0qe pue i Sumodar mofeq anfea pajewnsy =
PazA[eue 00 = YN
[( )] w pasojaua pue pioq 1B 7 SHY FA0QE SIM[RA

{ ) 1 pasoaua pue pjoq aIe [ SHH IA0QE SHN[EA

T PIEpURIS uonanpay Yse = 7 Sy
[ PIEpURIS UOLINpay JSTY = | SHA

.ssz
YN YN YN YN (1£0°0) YN /3w [60°0_ |6¥00°0 ANUISIY| VOIOLMS

d EE1°0 EFAR ¥N YN €970 6L20  |1/3uz L850 umiied| g0T09MS

- - {(zgso'0)] (1 £€40°0) VN (1 §110°0) [ T/8wi [50°0  [6+00°0 auasty| G0109MS

. OT-0T-000 | 20-%0-0007' |dnd '82-90-100Z| 82-90-T00T “[-- 10-T1-0007 | 62-20-0007 (WU [ZSWA [TSHU | - ° adpuy . - [POURIY
[ ic-8zotvs T | €8191vsT |- z-8201vsl | z-georvsii| izgeorvst | zsworvst|t . ) - USRS BRI

SEeX3], ‘“qAr YHom Hog SYN
9 puE § S[IAMS
SINS3Y Iempunols) |4y
LA & ULAR




732 179

1 23ed

(L1-0d DDUND 5105 paead-o51e02 10} 194 UONFY JDUNL =
an[eA OU = AU

1w Juiiodar 2 aaeqe anfea parewnsy = [

AW 3 3A0qe pue 1un| Snkiodal mo[aq anfea pajetnsyg = o
pIzA[EuE 10U = ¥N

PR1IN3P 10U Sem ANA[BIR A sAEIpUT ~

[( }] w pasofua pue ploq 2 7 S SA0qe SanfeA

( ) ut pasofoua pue poq e ] SHY 3A0GE SAN[EA

7 PIEPURIS UOTIINDIY A5y = T SYY

1 PJEpUEIS Uonanpay 35y = [ Sy

SHON
VN d ¥l 42l d 61 AW | L0086 0S5 182D - 9D) [€101 'SUOGIED0IPAH WNg[0IRg SOOI X
(87D - 01D <} 510 IP0y
VN 401 AL8 411 w008 0s [Enpisay/AAES}] *SUOQESOIPAH WNSeNA $00IX.1
VN FEX d¢¢ dLE AU | 008 06 |(01D - D) Suijosen) 'sucqies0IpAiq wnafonad]  SO0TXL
VN (£'¢) Iro) - ayau [ 990E | £€°0 WAL [ DOLZBMS
VN (o1 JE1°0 -- s | 9'90¢ [ €€70 auanpueudyd| D0LZSMS)
- [(96-0)] d810 - 5w | €£0 [ €0 SUSIAA(P o-¢ T 1J0UapU]|  DOLTSMS|
VN J180°0 - - 8w | 8809 | £€°0 auatonld[ D0LZEMS
VN (€€) o LE°0) - DiSw [ 880y | £€°0 suaquelonfd|  DOLTSMS
YN 420 -- - asw | €0 | €£0 suenpue(y e)zuaqI|  DOLZEMS
VN (31 4620 - Dw| z6¢ | €0 aussAiD| DOLTEMS
YN (zp'0) -- - 2w 90 £E0 SEEAUAYARI-2)51|  JOLC8MS|
- [(oL0)] d€1°0 -- /3w | Z6E0 | €E0 uapueion|{N)ozuad| D0LIZMS
VN (sL0) d€1°0 -- »dw | 990t | €£°0 auajArad('y dozuag| DOLZBMS|
- (D] AZE0 - By/sw | ee0 | £€0 auaueion{q)ozuag| DOLISMS|
-- | (Caa 1) 4220 - Sw | gg0 | €0 uarkdelozuag]| D0LZEMS
- | (F4)) 4220 - asw | ¢g0 | €£°0 susdenpuele)ozuad]  DOLIBMS
VN 4620 - - Byau [ 000¢ | €€°0 sudseIyuy | DOLZSMS
VN 4600 d11°0 4600 w1718 [ €120 1PANS|  T9LLMS
VN 4010 4620 - /3w c £06 0 WwuaPs|  OFLLMS
dv'¢ VN VYN VN /3w | L60E | L6 0 Pea|  1TVLAAS
VN (6°L6) (8'v9) d6°¢1 Dydu | 9908 | §'8¢ 2uz|  |0I09MS
¥N dTLT d ¥'81 d¥ 91 aysw | ¥ IL | €or wnipeues | OI09MS
VN dL 98 Z3 ysw | 40 | 941 PION|  40109MS
VN | (FY73)] 1(+68)] ¥8 5w | 608 | L6 0F Perl| HOI09MS
VN At 9 [ d18°¢ AW ger | LE 4 Toddon)[  90109MS
VN G 41y d€¢ D/EW [ TE9 | 011 1eqoD| d0i09MS
VN fL11 1z¢l £3°01 /dw [ ogcz | 9876 mol ‘waorD]  d0109MmS
-- | (T 1(86°0}] 4600 TP | 96670 | 955 0 ummped|  d0I09MS]
¥N 0 9¢°0 8L0O ysw [ zot | Zo1 worXasg|  d0I09MS
YN 615 t 6L 8 69 DAw | ge £EC wnted|  H0109MS
VN dLE (v dz BAw| ¢g¢ [ ¢8¢ omwasiy|  g0I09MS
STH-000T” 80-90-6661 . 80-90-6661 809076661 mn TSy [1SHy L IABUY; 7 peurn
h 00 SO0ZININMSTONA [ 00 O0ZININMSTOHA [ 00 Z00ZINIWMSTOHE |1 00 TOTINWMSTOHE| © - : L N :

SeXa ], ‘@l YHoM Hod SYN

T1 NAMS
SUONAIAT (10§ IVBJINS

§'Falqe],




180

732

7 28ed

(L1-D¥ DDUNL) 5it0s pauiesd-261800 JoJ [3A] UOUIY DDYNL = »
anjea ou = AU

| Jutaodal M) 2400 AN[EA PAMULST = |

W YL 3a0qe pue nwi] Sutuedas mofaq aNEA paHEUINSH = 4
PezZATEUR 10U = YN

PA13213P 10U SBm NATEUE A SHENP -

[¢ )] ut paso]aua pUe Plog 7€ T SYHY 0GR SMIBA

() UL p3se[au (IR plog 2J8 | SHY 240qE SanjEA

T PIEDUEIS UOUINPIY NSy = T SHH

1 PIBPUTEIS UOUINPIY ST = | SHd

SNON
VN VN VN VN /30 [ 008 0% (870 - 0D |10 "SUDQIEIOIPAH Wn3foIR[  SOOTXL
(87D - 01D <} s|'O 1/ng
YN VN VN VN /8w | L0085 0s [enpissy/AAE3]] ‘SUDGIEX0IPAL W09 SOOTXL
VN VN VN VN BHysw | 008 05 [(01D - 9D) snosesy “suoqlesospA wnalendd] S00IXL
YN VN VN ¥N aYaw [ 990 | €£0 UAAJ|  DOLZBMS
VN VN VN VN Bydw [ 900 [ EE0Q Juanpueudyd| JOLTBMS
VN VN VN VN AW | €0 | ££0 uAd(p o-g'z 1)oudpu]|  DOLTBMS
VN VN VN VN Hjgw [ 3'80F | ££0 smaronid| DOLTIMS
VN VN YN VN Ddw [ g80r | ££ 0 suapuesony|  DOLTZMS
VN VN VN YN DAw [ ¢g0 | €£0 sudderyue(y e)zuaqid|  DOLTIMS
VN YN VN VN | g6¢ | ££0 usAID| DOLTEMS
VN VN VN VN Hysw | 90 EE O swepud{AxaqiApg-zisg|  DOLTBMS
VN VN ¥N ¥N Byaw | 760 | €E 0 suaypueson(ozuag| J0LT8MS
¥N VN VN VN ayPw | 990 | €€ 0 JuALA(y d)ozuag| DOLTIMS
¥N VN VN ¥N asw | £€0 | £€0 awduuzion(Qlozuad| J0LI8MS
VN VN VN VN Byaw| ££0 [ €0 auarAd(elozuag| DOLTEMS)
¥N VN VN ¥N s | ggQ | €€0 auddespue(ejozuag|  DOLZEMS
VN VN VN VN ayaw [ 990¢ | ££0 suddenuy|  DOLZIMS
VN ¥N VN ¥N Sysw | 116 | €170 JOAS|  19LLMS
VN VN VN YN Di/aw c £06 0 wnwps|  OFLLMS
501 dS v d196 JET1 Hw | 1608 | L670E e[  1ZpiMS
VN VN VN VN /3w | 9908 | B 8E Iz gOI09MS
VN VN VN VN Dgw [ vo1L | €9 wnipeueA| FOI09MS
VN VN VN VN Disw |y 07 [ 0l 2N  HOTO9MS|
VN VN VN YN D00 | [6°0F | £60L P  HOTOOMS
VN VN VN VN Hysw | el [ LeL1 1addod|  90109MS
VN VN VN VN s [ €19 | S0 11 neqod|  dO109MS|
VN VN VN VN Byw [ 98°67 [ 98 6 Te101 “wWniogD|  0T109MS
- 4 80°0 | (EYX0)) d+2 0 Byjaw [ 956 | 965 0 wnrupe)|  GOI109MS
VN ¥N ¥N VN ydw ] o1 | zot wmjiArg]  do109ms
¥N VN VN VN Difw [ g£g (4 wonleg|  g0T109MS
VN VN ¥N VN ow | ¢8¢ | ¢8'¢ omesiy|  d0T09MS
< 9TS0-000T STHO-000T dn@ gz-40000Z © | .- STHO000Z -' | WU |TSUA [TSUYA L afeuy P et o
43 00 STOVI/IOHM |1 00 LOOZININMSTOHA |1 00 S00ZHLNMSTOHE |3 00 s00zthwmsToHE| | .. «| . - R S S
sexa], ‘@l qHom Mod SYN
1 NAMS

SUONINI( (10§ MBJING
Sy AMEL




181

[ ]

7

I @3=g

VN VN VN 8y/sw | 8°80% |ZHO00 auspuelond|  OTESMS
VN VN YN sy/sw [ oo | L10O susoenpue(y‘e)zudqlg| OTE8MS
VN VN VN ysw | z6'€ |ZH00°0 auaskIyD|  OIE3MS
VN VN VN /3w [ 76£0°0 [ L1000 suaguelonp(q)ozusg|  QIE8MS
YN VN VN 3y/8w | Z6€0'0 (20070 audoeIque(e)ozuag| OTEBMS
VN VN VYN syaw | 990¢ [L100°0 suadenquy|  OTE8MS
VN VN VN /W [ 219 | €80°0 JDMYARUIIY|  OIESMS
- - (LS'0) TFw | 990€ | €£°0 auarqueudyd| DOLIIMS
- - {<8'0) By/ew | ¢ 40T | €€°0 auareyqigdeN| DOLTSMS
- - (19°0) 35w | §'80F | €€°0 aualon[d| DOLI8MS
- -- 4 92°0 y/sw | g8°0F | €€°0 weInyozusqil| DOLI8MS
-- - J22°0 ysw | 90 €£°0 AeeUd(JAXYIART-2)SI|  DOLTSMS
-- - (Ly"0) aysw | P07 | €€°0 aweyydesAWIPN-Z| DO0LTSMS
-- -- - 8w 18900 S00°0 apUOYd [AWA [  H09TIMS
-- -- (r 900°0) sy/sw | oL | €000 JUZUQIAYA|  FO9T8MS
(€00°0) (€00°0) r1o sysw | ¢0 | 2000 ouazuag| GO9TIMS
- - -- 8w | zzot | 00°0 Juoloy| d0978MS
J€1°0 -- dL1°0 ydu | ¢'[ Sl wnieyL| [F8LMS
410 400 4 80°0 PBW [ 116 | 8210 RADS|  19LLMS
d 420 - -- 3w S €1€°0 wniwdRs|  OvLLMS
d 861 4601 g L°S1 ay/ow | 990¢ | ¢£'1¢ owz|  40109MS
1Lt 4 201 812 aysu | pC 1L | vLE wnipeue Al  g0109MS
66 d¢'9 £6 38w | 40T | 9L°61 PIN|  90T09MS
101 '8 S'L AW | 9971 | 991 pe]| dOT109MS
fv's dL¢ d1°L aysuw | oel | ZL'€l ddoD| dO109MmS
6t dv'b (L'L) Hsw | TE19 | 61°9 neqod| do109MmsS
(vl T R 39/0W | 191 | 1€91 €10} ‘wniwolyd)| g0I0oMS
4 90°0 - -- Tyfw | 650 | 650 wnmped| F0109MS
760 850 65°0 ayjsur | ¢r'1 [ €11 wni[[Ag| gOTO9IMS
$'78 €zl 79 3yBw | 00T | 1821 wated| d0109MS
d6°¢ [(r son)!} d ¥ DBw | 869 | 859 owasty|  "HO109MS
- - - Bw | ZIL0 | ZIL°0 Awoumuy| g0109MS
80-90-666T T 80-90-666T - T 80006661 - WO |TSWA[TSWAf] CLaeuy T T PO
3 S50 T0ZTINMSTOHS | 01 T00TINIWMSTOHE | ¥ so ToozinwmsTomd| -~ | & -3 .~ R ST TR R Y o

SeX3], ‘Ul YMOoM 1od SYN
71 NJAMS
SUOIII3(] [10§ NeLInsgng

9'¢ aqel




(e8]
(]

7 9%ed

{(LT-9¥ DOUNL) S[10S paulesd-asIeod 107 (A3 UOIDY DDUNL = «
) Suizodal AW 2a0qe an[ea paewnsg = [

AN 2W 2a0qe pue nu Junuodal mofaq anjea pareumsy =
pozd[eue Jou = VN

Pa12313p J0U SEM AjA[EUR A SALIIPUT

[( )] wr paso[oua pue plog aie 7 SHY 40qe SaNEA

{ ) U1 PIsO[IUR pUe PIOG 248 [ SHY 40T SINEA

T paepulS UoLONPAY ST = Z SYd

[ prepuB)§ uononpoy Y = [ Sdd

SIION
d LT d 6 {0LL) AFW ] 00c | 0S (87D - 9D) [€10) "SUOQIES0IPAH WA[ON3d]  S00TX.]
+00S (827D - 01D <) SO 1°nd

d¢2 d 9% ©8¢) gy/Bus 0$ [enpisay/AABIH ‘SUOCQIBOOIPAH WN3jonad S00TX.L

d9°¢ d¥E {06€) ay/sw [ 00 | 0§  [01D - 9D) autjoses) 'suoqiedcipAq wnsjonad|  SOOTX.L)

VN VN VN ay/5w | 9'90¢ | £800°0 UdIAd[  OIE8MS

VN VN VN /8w | 9°90¢ |€££00°0 suanueusyd|  OTEBMS

VYN VN VN ay/3w | '80% | £800°0 awatontd|  QIEBMS

o 80906661 | 80-90-6661 '80-90-6661 - | o [z s 1 swd. . S AUy . o D [ PORIA ¢
1 $0 Z00ZTNMSTOHE | 3 0T TO0ZTIANMS TOHE |3 §0 TOOZTIAWMSTOHg [ - | -~ | = . ﬂ R A

SeXal, ‘Tl WJI0M 3100 SYN

<1 [HAMS

SUGIINNA(] 10§ uLINSYNS

9y Aqel,




(AN |
(]

i

SU0113)3(] 10§ 30BLINSYNS
9'p JqEL,

¢ a8eq
VN VN VN x/3uw | 8°80y [T#00°0 ataquuelonf]  OIE8MS
VN VN VN SAEw [ zo'o | L10°0 aussenpue(Ue)zuaqig| OIE8MS
VN VN VN sy/sw | Z6'€ [Z¥00°0 auasAIgd| QIESMS
VN VN VN sy/sw [Z6£0°0 [L100°0 susquelonfy(qozuag| QIEBMS
VN VN VN /5w [ Z6£0°0 | TH00°0 susdeIpue(ejozudg| QIESMS
VN VN VN ay/sw | 990 [LI00°0 suaderiuy| QIESMS
VN YN VN /8w [ 7€19 | €800 suaydeuasy|  OTEBMS
-- -- - ay/sw | 9°90¢ | €€°0 auasiueudyd| DOLTBMS
-- - - AW | 07 | €€°0 auaepydeN| DOLTZBMS
- - -- y/sw | g'g0v | €£°0 auazonid| DOLZBMS
-- - - 3y/3w | 88°0F | €€0 uemozudqil| DOLIBMS
-- -- - Ew | 90 £€°0 ArEnRydAXayAng-z)sia| DOLT8MS
- - -- W | 4407 | €€°0 susreqydenARN-Z| DOLZBMS
J €00°0 - (L00'0) 33/3w [ £690°0 | S00°0 apuo[yd TAUWIA|  H09Z8MS
- -~ - aysw [ oL [ €000 ARZUQAMH| H09TSMS
- -- (900°0) sy/sw | ¢'0 | 2000 suazuag| HO9T8MS
(z10°0) -- - W/Tw | zzol | 000 U0RIY| H09ZSMS
- -- -- 3w | ¢ Sl wnieyl|  198LMS
-- - d1°0 PBw | 1'1S | 8710 BANS|  19LLMS
- d61°0 46270 3y/3w S €10 wnmaas|  OpLLMS
JELT d 6Ll J L b1 38w | 990 | €1¢ wurz[  d0T09MS
d L€l [ % J €°T1 8w | p¢1L | pLE wnipeueA|  dOT09MS
dL 6L d9 /5w | v 07 | 9L°61 PAAN| d0109MS
LL £'8 9'g ay/sw | 9971 | 99°T1 pex1| d0109MS
dt'¢ (rs'sn [8L S8w | 0E1 | ¢L €l JaddoD| d0109MS
d8°¢ (€0 S'b BW | TE19 | 619 meqoD| 40109MS
6L ree d9 AW | 1£91 | 1£91 1e101 ‘wniworyd| F0109MS
410 - 45070 Bysw | 660 | 650 wnrpe)| d0109MS
1t°0 76°0 99°0 BHAw [ cr1 | €1 wnifAzRg|  d0T109MS
6v $'£9 619 /8w | 0oz | 18CI wnied| d0109MS
412 ) d L1 T/Bw | 859 | 859 JSIV|  H0T09MS
d$$°0 4 8%°0 - Sysw | ziLo [ ZiL0 Auoumuy| d0T09MS
. 80-90-666T . 80-90-6661 . U80:90-6661- | MEN [z SWA |1 S| ah apay s - Tl T peme g
N 0T SOOTINNASTOHA | 3 S0 CO0TINNMSTOHS | M 0T Z00ZINNMSTOHE:| . - .| 't o] <0« e R I

sexa], ‘gl WHOM 110 SYN
1 NAMS




732 184

$ 98eq

(L1-9¥ DDUNL) s)1os pautesd-a51e02 JoJ [9AFT UOBIY JDUNL = «
1y Surpiodal oy sA0qe anjea pOrEWINSH = [
AW 2 aaoqe pue tunp Furodar mojaq aneA parewsd =
pezAfeue 100 = YN
Pa10250p Jou SeMm JIA[EUE U1 SAIEDIPUL --
[( )] w pasojoua pue Ploq IE T SYU A0qE SINEA
() u1 pIsO[OUI pUE PlOq 2B [ SYY 9A0qE SINJBA
T piepuglg uononpay sty = 7 SHA
I piepuzig uononpay It = 1 SYd
S30ON
€l dC9 4 Op /83U | ,ops | 0S (37D - 9D) [F103 'SUOQIES0IPAH WRA[ONSd]  SO0TX]

. *00S (82D - 01D <) [0 1°1d
d m 47T d.9¢ wu:_wE 0§ ﬁﬁzﬁ_mumxhh»mum .mnon.uwoo.uvhﬂ Esuﬁobom mOO;n.H_
dL'€ d L€ d6°¢ y/sur | 4008 0S {01D - 9D) auijosen) ‘suoqiedoIpAH winajonad|  SOOIXL
VN VN YN /8w | 9°90¢ | €800°0 awatAd|  OIESMS]
VN VN VN Dywr | 9°90€ | ££00°0 auatuenayd|  QI€8MS
VN VN YN ayysw | 8°80F | £800°0 auatonfd|  OTE8MS
T80-90:6661 . | . 80906661  |.. 80906661 ... '| WML :|TSWA|[TLSWE[| T dhpuy - LT POIRIL
W 0L S00ZTINWMSTOHE | ¥ S0 S00TIINMS TOHS | 3] 0T Z00ZINWMSTOHE [, -~ [ = [+ " R TR £

SeXaL, ‘9l YMOM 3o SYN

1 (TAMS

SUOI}I3)3(] [10§ dBLIMSqNS

9°F AqEL




2 185

73

¢ 98ed
VN VN VN ay/swr | 880 [T#00°0 auaqpueron.i|  QTESMS
¥N VN ¥N sysw | 700 | L1070 sudoeique(y‘e)zuaqig[ OQTESMS
VN VN VN dysw | z6'€ [TH00°0 suaskiyn|  OIE8MS
VN VN VN /W [ Z6€0°0 | L100°0 auaqueronj(ozueg|  OIESMS
VN VN ¥N a8 | Z6£0°0 [ 740070 ausoeiue(R)OZUAG|  QTESMS
¥N VN VN /3w | 990¢ [L100°0 suaoeIUY|  OTEBMS
¥N VN VN ay/sw [ Z'¢19 | €800 suaydeuady|  QIESMS
VN VN VN /8w | 9°90¢ | €£°0 auanueusyd| DOLI8MS
VN VN VN sy/sw | p40T | ££°0 suspeqiydeN | DOLTIMS
VN VN VN ay/sur | 8°80v | £€°0 suwasonp[ DOLTBMS
VN VN VN /8w | 88°0F | £€°0 uRInjozZuIJ| O0LISMS
VN VN VN TWBw | 90 £E°0 areyyd(AxsyIAmg-z)sia| D0LZ8MS
VN VN VN ay/sw | ¢y | EE0 awenudeulAPIN-Z| DOLTBMS
VN VN VN I/Fw [ £590°0 | S00°0 SpLIO[YD [AUTA| HO9TSMS
VN VN VN aysw | oL | €000 sudzuaqlAd| d09T8MS
(510°0) -- e cnl aysw | ¢0 | 2000 audzuag| H09TBMS
VN VN VN ay/sw | ZZOl | S00°0 au0lady|  F09TIMS
VN VN VN Hsw | ¢ Sl wnpeql]  1¥8LMS
VN VN VN 3ysdw | 1716 | 8210 PANS| T9LLMS
VN VN VN Wow| ¢ £1E°0 umnmuaps| ObLLMS
VN VN VN aysw | 990¢ | €'1¢ surZ|  dOT09MS
VN VN VN sydw | ¢ 1L | #LE wnipeueA|  OTO9MS
¥N VN ¥N sy/aw | 90T | 9L 61 1OIIN|  dOTO9IMS
VN VN VN 3w [ 9971 | 99°T1 pea]| dO109MS
VN VN ¥N syswe | oer | TLel Iaddo)| HOT09MS
¥N ¥N ¥N ayour [ 7°g19 [ 61°9 11eqoD|  40109MS
¥N VN VN 8w | 1e91 | 1€°91 Ter01 ‘wniwory)| dO109MS
VN VN VN TBU | 650 | 650 wnwped|  g0109MS
VN VN VN TFw | €11 | €11 waArg| d0109MS
VN VN VN dysw | oor | 1821 wnired| g0I09MS
VN JT€ VN aysw | 869 | 869 JIRSIV|  HO109MS
VN VN VN DB 140 | 2IL0 Auoumiuy [ gOT109MS
. BTH0-000T CtOBTHO00T - 8Z50-0007 - | N | TSWAL [ 1 SWA . ey L POWRIL
3 S0 900ZININMSTOH | 3 0T POOTININMSTOHY | 3 S0 POOTIHNMSTOHY N R S T ] I

sexa, ‘@Il YHOoM 104 SYN
<1 NIAMS
SUOI}2aja(] [10§ 2delINSqNS
9°F JqEL




2 186

13

9 93ed

(L1-9d DOMNL) S|1os pauleld-asie0d JOJ [9A2T UCHOY DDUNL = «

) Sutodal awp aAoqe anjea parewmsy = f

TN 2P aa0qe pue yun} Suitodas moaq anfea pareunisg = J

pozA[euE J0U = YN

Pa132)3P 10U SBM D)A[BUR ) SNEHPUL —

[( ] ur pasojoua pue pjoq are g Sy SA0qe S3N[eA

( ) U1 pasojoua pUE Pjoq aIe | SUY FAOQE SINJRA

€ PIEpUELS UORONDIY 50y = £ SHd

T PIEPUELS UORONDIY 5T = [ SUH

SINON

-- VN (0L5) AU T, 0pg 0S (82D - §D) [e101 'SUOQIEIOIPAH WHR[oNd]  SOOIX)
x00S (87D - 01D <) ST'O 1°0d

- VN oL By 0s [Enpisay/Aaeal ‘suoqiesoiphy wmaponag|  TOOIXL

-- VN 0011) /U | 4008 0S [01D - 9D} awijosen) ‘suoqredolpAq wnajondd|  SO0IXL

VN VN VN TAAw | 97908 [£800°0 aualAd|  QIE8MS

YN VN VN f/ew | 6°90€ | €£00°0 auanpueuadd|  QIESMS

VN VN VN ay/sur | §°80F | €800°0 aualonli[  QIESMS

$TH0-0007 . STHO000T  cC|  STHO-000T ¢ | WEN (TSWH[FSW| Cadpuy . powsepy !

1 S0 900ZINWMSTOHY | W 0T POOZINWMSTOHS (1 S0 POOTIAWMSTIOHE | . - | e 7).~ | " o o 0 e by T

SEXd, ‘TUf YMHOM 1od S¥YN

Z1 NNMS
SUOI)3912([ [10§ PEJINSYNS
9°F AqEL




732 187

L 98ed

VN VN VN ay/ewr | 880t [z+00°0 ausyiuesonl [  OTERMS
VN VN VN /s | 00 | L10°0 JuddeIIUE(Y‘R)Zuqid| OIERMS
VN VN VN aY/suW [ Z6'€ [Z400°0 audsAIgD|  0IE8MS
VN VN VN /3w [Z6£0°0 [ L1000 susyiueronjj(q)ozuag|  QTESMS
VN VN VN /W | Z6£0°0 | ZH00°0 JuddeIyiue(e)ozudg|  OIERMS
VN VN VN ay/suwr | 990€ [Z100°0 suaderqiuy| OIESMS
VN VN VN day/suw | 7619 | €800 suatiydeuady|  OIE8MS
VN VN VN /W | 9°90E | €20 suarynreud| D0LZSMS
VN VN VN 0w [ p0T | €20 usreqiqdeN| DOLZZMS
VN VN VN /W | 8'80F | €€°0 auronly| DOLIBMS
VN VN VN IA/BW | 880r | ££0 URINJOZUAQIA| OJ0LIBMS
VN VN VN TTu | 90 £€°0 aeegyd(AxayiAng-z)sta]l DOLZ8MS
VN VN VN /suw [ y'$07 | €£°0 suareyideuAYRIN-Z| D0LZ8MS
- VN - /3w | 759070 | S00°0 IpUO[YD [AUIA[  F09Z8MS
VN VN VN sy/suw | QL £00°0 UIZWGIAWT| FH09TIMS
- - - asw | ¢'0 |z000 audzudg( FO9TIMS
VN VN VN /8w | zzol [ 000 U0V | F09Z8MS
VN VN VN EETETTN IS | ¢l wmiiedL|  THBLMS
VN VN VN /8w | 115 | 8TI'0 ISAJIS 19LLMS
VN VN VN 8Y/3 5 £1E0 wnuspg|  ObLLMS
VN VN VN TFw | 990¢ | £I€ wz| d0109MS
VN VN VN P v 1L | vig umipeueA|  dOI109MS
VN VN VN /5w | ¢ p07 | 9L°61 IPAAN|  d0109MS
VN VN VN /5w [ 99°Z1 | 99°Z1 pea ]| dOT09MS
VN VN VN Fw | 0e1 | el Iaddod|  d0109MS
VN VN VN sy/ew [ €19 | 619 eqod|  d0109MS
VN VN VN ayew | 191 | 1€°91 [e10) ‘wnnuoIyd)|  gOI09MS
YN VN VN | 650 | 650 wriped | go109MS
VN VN VN DYSw | er1 | e , warjAd| d90109MS
YN VN VN aew [ 007 | 1821 unireg| g0l09Mms
LT VN (1 89)] ay/suw | 859 | 8¢9 JMWASIY [ FOTOIMS
VN VN VN PEW | ZIL°0 | 1L 0 Auoumuy| =0109MmS
. sTr000r L[, 8Zh0-000T o STRO000T | - | WENC|TSW|TSWAL - - T LeAEIV o L POy
13 01 LOOTTNIAMSTOHA | ¥ S0 LOOTININMSTOHS |1 0T 900ZINIAMSTOHG | ~ ° P R R A (P s

SeXaL, ‘Gl Y1opm 104 SYN
Z1 NINMS
SUOIIRR( [10S BJINSqNG

9°'f J1qeL




9 93eqd

(s o]
v}
]
o
)
m......l

(L1-DY DOUN.L) 5POs pauresd-as1e0a 10 3497 UOHIY DOUNL = »

yun[ Sunzodsl S A0QE IN[EA PAIBUNIST = {

AW au1 2a0qe pur jous Suntodaz mofaq anfea parewnsg = J

pazieue Jou = YN

PAIDSP 10U $EM SA[EUR ) SHENPUL -~

[( )] ut pasopoua pue ploq 218 7 $¥Y 2A0qe SInjeA

( } ur paso[aus pue ploq aJe T Sy 3A0qE SanfeA

T prepuelg uononpay JSId = 7 Suy

T PIEpUELS UONONpIY 5y = | SYA

SNON

¥N == VN /W +00S 0s {820 - 9D) [E10] "SUOGIEI0IPAH WN3[0034 SOOI X1

*00S {820 - 01D <) SIO Tand

VN h VN m&\ME 0s ?:U_wom\h_)uum .wconuducuﬁhm wnajonad S00TXL

VYN - VYN TFw | 4008 0S [0ID - 9D) JUMOSEL) ‘SUOQIEDOIPAH WNI[0S1d] S00IX.1)

VN VN VN 3)/3W | 9°90€ [€800°0 JWSIAJ|  QIEBMS

YN YN VN oy/su | 9°90€ [€€00°0 UL ] O0IE8MS

VYN VN VYN /8 | §°80% | €800°0 Jualon[q OTE8MS

8TP0-000T . .| . STHO000T LETR000T | N c|zSsyw(ISsEd (. L apay” =0 pouRI ¢

A 01 LOOZINIWMSEOHS| 550 LO0TINWMSIOHS: | 1 01 90ZINNMSTORE || | 0 R R T

SEX3T, “GRf YMOM 1104 SYN

Z1 NINMS

SUOTIII(] JI0S IIBJNSqNS

9'y AqeL,




189

732

6 28eg

(980°0) - VN /8w | 8°80¢ [ZH00°0 audjuesonly|  OIEBMS
- -- VN ey/8W | Zo'0 | L1070 suadelue(ye)zuaqiq|  OTE8MS

- - VN 8w | 76’ | TH00°0 aussfIyd| oresms
{610°0) - YN 8Y/3W | Z6£0'0 | L100°0 swpueIon{q)ozusg| OIESMS
(r LLOO'D) - VN /3w | z6£0°0 [ #0070 suddenpue(e)ozuag| OIESMS
(r Lgo'0) - VN ay/sw | 990¢ |L100°0 suddeluy|  OIESMS
rzo - VN Dsur | 719 | €80°0 sualpydewdy|  OIE8MS
VN VN VN B [ 9'90¢ | ££0 auapueudyd| DOLIZMS
VN VYN VN DFw | vv0T | ££°0 ausrequydeN| DOLZIMS
VN VN VN /3w [ g'30¢ | ££°0 auatond| D0LT8MS
VN VN VN @y/sur | 88°0F | ££°0 uergozuaqid| DOLISMS
VN VN VN asu ] 90 ££°0 aretequd(IAxaqidpg-g)stal  D0LIZMS
YN VN VN Fw [ P07 | €£0 dudRPYdeUlAQIdON-T| D0LZSMS
VN VN VN /AU [ £690°0 [ S00°0 apuo|yd JAUIA|  HO9Z8MS
- - VN Pysuw | oL | £00°0 suazuaqlAyd| H09Z8MS

- - - PEFu| ¢0 | 2000 suazudg| H09Z8MS
VN VN VN ay/8u | zzol | s00°0 au0I0Y| d09TZ8MS
VN VN VN aysw | ¢ $'1 wneql]  TH2LMS
VN VN VN ayeu | 115 | 821°0 BARS|  19LLMS
¥N VN VN /s 3 E1E°0 wniud3s|  OPLLMS
VN VN VN T/Fw | 990f | £t smzZ d0109MS
VN YN VN JBW | S 1L | vLE wnipeueA|  gOT09MS
VN VN VN 3y | 4907 | 9L°61 BYIN|  F0T09MS
VN VN VN sy/8ur | 9971 | 99°71 peT| F0I09MS
VN YN VN SyEw | ogr | TLEl Jaddo)p|  90109MmS
VN VN VN ayeuw [ Z°g19 | 6179 1eqoD|  dOT09MS
VN VN VN ay/euwr | 1€91 | 1€°91 2101 ‘wnroiy)|  gO109MS
VN VN VN 8w | 660 | 65°0 womiped|  d0100MS
VN VN VN DBW | 11 | €11 umifjAzag|  d0T09MS
VN VN VN sy/ew | 00T | 1'8¢I umniedq|  g0I09MmSs
VYN VN VN y/our | 8¢'9 | 859 Juasly|  "H0109MS
VN ¥N ¥N sysu | ZIL0 | TIL0 Auowrnuy [ gO109MS
.o 9T90100L 92:90°T00T 1 9000z, | WED [ TSWY [$2 b o ﬁa:«ﬁ AT I D T
W S0 OYOZININMSOTAS | 1 S0 600ZTANMSOTA | 13 S0 S00ZIANMSOHIAZ | - |7 L T TR ML A

SEX3L, ‘Gl YHOM HOJ SYN
I NAMS
SU0122J( [10S MelIsqng

9'y AKBL




2 190

13

01 93ed

CI-DW DOUNL) S11os pouler3-951802 10J (AT UOLDY JORNL = »
stuny Sutizodar p saoqe anfea pagwInsy = [

JAW M aa0qe pue 1) Suuodar mofoq sn[ea paewrnsT = A
pozdeue 10U = YN

PAIOTI0P 10U SBM NAJEUR AU SABINPUL -~

[{ )] w1 pasojoua pur pjoq 2Ie 7 S JA0GE San[eA

{ ) U1 Pasojaus pue ploq B [ S FA0GE SIN[RA

T PIEpuES uolonpay Isof = 7 SUY

T piEpUElS UONINPIY 35T = 1 SHA

LSAON
VN VN VN TBW | 006 0S (87D - 9D) [¢10) SUOqIed0IpAY WnaoIRd] 001X
%008 (87D - 01D <) STIO B
<Z VN VN wM\wE 0§ Eﬂﬁ_moﬁ\h_}nuz .mnoﬁ_umonﬁﬂ\mm Enu_ohun— S00TX.L
VN VN VN sw | 008 0S 01D - 9D) 3uTjosen) ‘suoqIedoIpAH wadonRd|  SOOIXL
(€10°0) -- VN 3x/sw | 9°90€ | €800°0 aualAd|  Or1E8MS]
Lioo - VN Fy/5w | 990 | £€00°0 suonpueudyd|  OIESMS
(ZLO'0) - VN ay/sw | 8°80F | £800°0 waIoni [  OT1E8MS
97-90-1007 97-90-1007 | 9T90-I00T o | Wen|TSWM (ISWM| . . Myl .| POURKL ..
1 SO OTOZINNMSOTIM | U S0 600ZTININMSITAI | ¥ SO 800ZTANMSOTAT |- K N L 1 . s |

SEXa, ‘GHI YoM HOoJ SYN

71 MAIMS

SUDIINAP(] [10§ dejInsqng

9P JEBL



2 181

73

11 93ed

VN - - /3w | 2°80% |Z+00°0 suspueron[J|  OIE8MS
VN J110°0 -- aysw | 700 | L10°0 suadeique(y‘e)zuaqig|  OIESMS
VN d €£00°0 -- ay/sw | z6'e |TH0O00 sussAip)|  01£8MS
VN (6£00°0) (7€0°0) /8w [ 600 (L1000 suauerong(q)ozueg|  0IE8MS
VN (r £600°0) -- /3w [Z6£0°0 [THO00 suadelue(e)ozuag|  OIESMS
VN - - /3w | 990€ | L1000 auaseIpuy|  QIESMS
VN (1 £60°0) 1o sy/sw | TE19 | €800 SUaYdeUdY|  OIELBMS
VN VN VN /8w | 9908 | ££°0 susrquetdyd| DOLTBMS
VN VN VN asw | pH0T | €€°0 suaelpydeN| DOLIBMS
VN VN VN ay/sw | 880 | €£°0 suatonli| D0LIBMS
VN VN VN Djew | 88°0r | ££°0 ueIyozuqiq| J0LTBMS
VN VN VN PPw | 90 | ££0 orEemyd(OyiAng-z)sia]l  D0LTEMS
VN VN VN /8w | 40T | €€°0 susrelpydew|ApIN-Z| D0OLTBMS
VN VN VN T9/3W [ £S90°0 | S00°0 opuoyd [AUIA|  H0O9TSMS
VN - - a/dw [ oL | €000 awdzuqAg| d09T8MS
- 4 100°0 -- Sw | ¢o | 000 swzuag| €09T8MS
VN VN VN sy/sw | zzor | €00°0 2uoledy| d0978MS
VN VN VN HEw | ¢y [ winieyL| 1¥8LMS
VN VN VN ajsw | 1'1¢ | 8Tro PARS|  19LLMS
VN VN VN 3y/3w S €1€°0 wnmaPs|  OPLLMS
VN VN VN By/dw [ 990¢ | €£'1¢ az| d0109MS
VN VN VN TTw [ CT1L | vLE wnipeueA| d0109MS
VN VN VN SyEw | vy0z | 9L°61 N[  do109oms
VN VN VN ay/3w | 99°¢1 | 99°¢CI pex]| dOI09MS
VN VN VYN TSw | 0e1 | zL €l Toddo)| d0I109MS
VN VN VN Bw [ 7ei9 | 619 neqo)| doI09MmS
VN VN VN aysw | 1£791 | 1£°91 [e0) ‘wanuory)|  gOT109MS
VN VN VN Bw [ 660 | 650 wniwpe)|  goI09MsS
VN VN VN Ew | g1 | €01 wagf[A1g|  dO109MS
VN VN VN sy8w | 00z | 1821 wareg| d0I109MS
VN dLT VN /8w | gc9 | 859 JMuss1y|  dOT09MS
VN VN VN BW | ZIL0 | TIL'O Avowtuy|  gOI109MS
~ 9T-50-0007 92901007 ©97:90-1007 . |4WEN | TSHA |ISHA| - adpuy " | -posel
. NS0 8TOVITOHM W 01 TI0ZINWMSDIAM | ¥'S0 TI0ZINNMSOTAT | I - R

SEX3L, ‘gl Yrom Hod SVN

71 NIAMS

SUoI22)3(] [10§ PEJINSYNG

9 3AqeL




732

71 28]

(L1T-Dd DDUNL) Sjtos pauie3-asIe0d 10§ [3A9T UONIY JDUNL = »
nun| Fuzodas sy sa0qe anjea porewinsyg = [

TN 24yt saoqe pue wun| Suizodal molaq snjea pajewnsy = J
PazA[EUE 10U = YN

PIIIANIP 10U SBMm JIATRUE I SABIPUL —

[()] ui pasojoua pue preq 3JB 7 SYY 3A0(E SINEA

{ ) UN pISOPUD PUE PIOq 218 | S 2A0QE SAIN[EA

T PIEpUEIS UOOINPRY STy = T SHd

1 PIEpURIS UQLINPIY JSTY = T SHY

ISAON
- VN VN /W [, ¢ 0S (87D - 9D} %10} 'su0qIed0IpiH Wndjonad]  SOOIXI
_ +00S (87D - 01D <) SiO 1ond
VN VN wu:_mE 05 [EnPISayY t@.&om .mﬁo.n_umuoh_uhm mwna[oned mOOCn.H
- VN VN sY/3W | 00§ 0S [01D - 9D) Surjoser) ‘Su0QIed0IpAH WNIONId SO0IX1]
¥N -- - 3¥/3w | 9°90¢ [£800°0 aulkd|  01£8MS
¥N (1900°0) - 3y/5w | 9°90¢ | £€00°0 auampueudyd|  QIE8MS
VN - - 8¥/3w | 880 |€£800°0 awdson |  OIE8MS
CLooTse-o00z . [ 9T90°TOOZ - C9T90-T007 . | WU |TSHY [TS¥M|. . - . dpEmy o TC . ofC PORRN
33 SO STOVITOHM | W 0T TI0ZININMSDEAG | 3 S0 TI0ZTaWNMSOAdg | v o[> v ] e | oo 0 oo T T e Ty o LA

Sexa], ‘Gir YoM 104 SYN
Z1 (HAMS
SUOII29J3(] 108 Idelmsqnsg

9y SqEL




o ¢1 28eq

(o.5]
——

m.,_ VN /5w | 8°80% (7400 0 aualpueronf|  OTE8MS

Vw VN aydw | 70’0 | L1070 suadeIqiue(y e)Zuaqiq|  OTE/MS

VN ay/sw | Z6'¢ 20070 QUasAIYD|  OIE8MS

VN ay/8w [76£0°0 [LI000 suaueson[y(q)ozuag|  OIE/MS

VN 79w [76£0°0 [T#00°0 suddeIqiue(e)ozuag|  OTESMS

VN ay/aw | 990€ |[L100°0 udenpuy|  OIE8MS

VN /8w | Z°€19 | £80°0 uapydenmddy|  OTE8MS

VN 3y/3W | 9°90¢ | €€°0 suanpueuayd| DOLT8MS

VN I/Bw | vpoz | €£0 sudrelpydeN| DOLT8MS

VN a/sw | 8°80F | €£°0 suaronld| DOLT8MS

VN /8w | 280k | €€°0 ueIjozuaqid| DOLTSMS

VN AW | 90 £€°0 AeeyA(JAXayIARg-7)sa| DOLI8MS

VN /8w | 'p0T | €£°0 ausleqydeufAUIdN-Z| D0OLTIMS

- ay/aw | 2690°0 [ S00°0 IpuoyD [AUTA|  H09TBMS

VN HBw | 0L | €000 uszwqApg| g0978MS

- Bw| ¢0 | 2000 auazuag| H09I8MS

VN ay/sw | zzo1 | so00°0 u0RIV|  g0978MS

VN ay/sw | 61 S'1 warfeql|  148LMS

VN sy/8w | 115 | 8Z1°0 1PANS| 19LLMS

VN /3w S £1€°0 wniRps|  OrLLMS

VN /Bw | 990¢ | € If wiz| d0109MS

VN B | pSIL | VLE wnipeueA| 9OT09MS

VN y/3w | +'v07 | 9761 POIN|  F0T09MS

VN sy/sw | 99°¢1 [ 99°T1 peyT| d0I109MS

VN ay/sw | O€l | TLEI 1addo] | g0109MS

VN ayjsw | Z'€19 | 61°9 Jeq0D| dOT09MS

VN BW | 1£91 | 1£91 €10 ‘wnwory)| gorooms

VN ay/8w | 660 | 650 wniwpe)| dOI09MS

VN JBw | g1 | €11 wnifjAzeg| gOI09MS

VN sy/sw | 007 | 1°8T1 wnueg| gol09mSs

46T /5w | 869 | 869 omasiy| d0109MS

VN sy/sw | TIL0 | TILO Avoumuy|  gO109MS

;7 UoT-s0-0007 - | MU [ZTSWA TS| - ¢ adpeay TP B

. MOLSWVLIOHM | N LT T

SEXa, ‘Ml YoM 3100 SYN
71 MAMS
Suo1IIANR( [105 dLINSGNG
9y AAqeL



[op)

(4N
(]

=

¥1 38ed

(L1-0¥ DDUN.L) S|105 PAUIRIF-I51R0D 10§ [SAT ROUDY DIRINL = «
yurp Sunsodar i JAoqe anjea pajewnsy = f

“IIA 3P aoge pue ) Surzodal mojeq Infea paewnsg = J
PIZA[BUR 30U = VN

P315213p 10U Sem )ATEUR AU SIJEIIPUT —-

[( 3] W paso]oua pue pioq a1 7 Sy JA04E SIN[EA

() m paso[dua pUE PIoq e [ S JA0QR SIHBA

T piepuel§ uononpay sy = 7 SHY

1 pIEpuEl§ Uononpay 35ty = | S

.asz
VN 8w [ oos [0S {873~ 9D) 1830} "SUOQIEI0IPAH WNAIONBG[ ~ SOOTXL
*00S (820 - 01D <) S{IQ 190y

VN Bi/Bw 05 [enpisay]/AABoY ‘SUOQIEDOIPAH WINR[OIRG S001XL

YN TyTw | 006 | 05 [01D - 9D) 2uljosen Su0qied0ipAH Wnejomdg| 001X

VN oy/aut | 9°90€ | €800°0 SUIAJ[  OTEBMS

VN Sy/3ur | 9°90¢ | €££00°0 suaIyiueudtid|  OTE8MS

VN y/sur | §°80%F | €800°0 aussonl[  OTE8MS
91-S0-000T Oy | TSHALTSEE| <o S Mpmy T L PO

| W OL STOV.LIOHM- . R R T I bl I

sexa[, ‘il Yo Mo SYN
71 NINAMS
SUOHINRP( [10§ B.MSGNS
9'F 9qEL




2 195

19
{5

1 28eg

nun| 3utkodar A AAGKE A0[eA PAIBUAIS] = [
“ICN A 2a0qe pue punf Juiuod) mo[xq Anjes pHELLISY = J
pazAare wu = VN

P3P 10U SEM AA|EUE Y SARIIRI -

[{)] v paso[aua pue Pjoq are 7 S JAKE SHEA
{) 11 p5OIUL PUE PIOQ 34B | SHY IOGE SAEA
T PIEPUEI§ UOUIMPIY AS1Y = T SHY

1 PRRPUELS UOUINPRY ¥51d = | SHY
S3ION
VN [(300°0)] VN (900" 0}} VN (go0"0)] /8w | oo 0 | 5000 0 IpLIO(YD JAUTA | HO9TBMS
¥N l{6z'0}] VN (z+-o) VN ¥N 1/8ut | €00 0 |S000 0 (3D)1) 2uapa0ioysu] ] HO9T8MS
VN (s00°0) ¥N (810°0) YN VYN TEwW | 10 |S0000 uaY1200|YJ-Z" I-SUBLL | HO9TMS
VN - ¥N - YN YN /8w 1 |S0000 auan|oL| d09TIMS
¥N (90000} VYN (Z00'0) VN ¥N 8w | €00 0 | S000 0 (3Dd) suatpsoiojoenal| O9TEMS
VYN - VN - VN VN /8w 01 | S000 0 [Puszuaqiigipundd-Z 1) 2UIAX-0] H09T8MS
¥N - YN - YN VN Bw | 01 100 ¢ {s1owost Jo wins) 2udAX-dW| g0978Ms
VN - VN -~ YN VN 78w L) |S0000 auszuaq[Anpg| 90978MS
VN Hz ol YN Hzz0)l VN VN 1AW 100 |S0000 SUIIA0IO[YNT-T' 1-510| HOITEMS
¥N - VN £000 0 ¥N VN TAwW | 10 [€0000 udojoso[uD)| HO9TIMS
(6£000"0) (9000°0) (89000°0) (L000'0) L£5000°0) 000 0 7AW s000 | #0000 JUIZUA | HO9TSMS
VN - VN - VN VN AL 1S [50000 SUIZUBQEANIUIIT-S'E || HO9TBMS
VN - YN - VN YN /4w 11§ 0000 BUAZURQIAIBUIL] ¥ T || HOITRMS|
VN (100°0) VN (100°0) VN YN 1AW 1000 [S0000 SuayisoIofdna-1 1| HOOTSMS
VN A 17000 VN — VN VN 8w 10 [ 9000 [e10) wnwonyJ 161LMS
VN VN YN VN VN {d sco'0) T8 <o 0 [68000 UISIV [ VOROLMS
VYN - VN {1 co0°0) VYN VN Teul | 0000 | 7000 AGOWMUY | 1POLMS|
YN 1 29€0 0 VN - VYN YN 8w | 990€ | BI1 O uZ| 0109MS
VN 1 8£000 VN - VN VN sulesiio| 100 wnipeueA| g0109MS
YN 4] VN vEl VN VN 78w | goot- | 91 wnipog| g0109MS
VN (1 6100°0} VN - VN VN TAW [ 1150 [T000 0 BPADS| H0109MS|
VN 191 ¢ ¥N JLE 0 VN VYN 1/3u | 0001- | £0 €1 wnisseod| g0109MS
VN 17000 VYN 46200 0 VN VN 8 | pp0 Z | P0OT0 0 1IN| d0109MS
YN 454000 VN - VN VN TAu 1150 [vri00 wouapqAlop| G0109MS
¥N (S0z°0) VN (86°0) VN VYN 1AW [80€ vl | SL10 asaueduep| HO109MS
VN r9 VN 73 YN VN FRw | 0001- | 8LE wiususey| 40109MS
VYN (L6F) VN {ot'1) YN VN AW | 0001 | ¥22 0 uodf| d0109MS
YN {1°9900'0) VN U #r00°0) VN VN 8w €1 82000 Jaddo)| gO109IMS
VN 47000 VN - VN VN /8w | ZE19 [6800 0 11Eq0D| H0100M
VN 171 YN 901 VYN VN 18w | 0001- | €992 wnisie) | d0109MmS
VN 4910 VN A861 0 VN VN w7 L8S O wnueg| G0109MmS
YN (4 90z0'0) VN A srI0'0) VYN YN 1AW s00 [6v000 MUIsIY| gO109MS
VN A€E10 ¥N - VN YN 8w | 701 [ zEe | wnuin v | 40109MS
£1-€0-2007 TELI-100Z TP T00T T §IIEI00T, |47 TEEO-TOOT - (| 61-01-000T- | WML |TSUA (T SHd apay |, o | POURI
. WOVIOTAM Z00VIDTAM TOVIOTIM I00V.LOAAM TOVIHMIWNHOM | TIOVIHWHOM : ’ . - P

sexa L, ‘QUf YHOM Hod SYN

71 NINMS
s)nsay INempunois) |4y
L'P IqeL




732 136

7 384

iun| fusodas ayn asoqe AN[EA PALEUNISY = [
QM D Aa0qe pue nung Juiuodan mojaq aNga PHRURIST = o
PIZAIBUR IO = VN

PAN3313P 10U S¥EM NAEUT JYN SHENPUT -~

001 w1 posojau0 puv poq 318 7 S 3A0QE SAEA
() UL PBOTIUD PUE PIOG M8 [ S IM0QE SIMEA
T PIEpURIS UONONPAY NSty = T SHY

| PIEPAELS UOUINPAY ASTY = [ SHY

SANON
VN [(Loo 0} Grsi00 I<r z10°0M [(6000)] /3w | Z00 0 |S000 0 apuopy2 jAutp | dO9TEMS
VN (C]] VN VN YN 18w | S000 [$000 0 {3D.1) auayivoioyaii) | OSTEMS
YN (s70°0) YN ¥N VN /AW 10 |€0000 3UAYIP0I0IYN(T-T j-SUBLL | HOSTRMS
¥N 4£0000 YN ¥N ¥N AW U [$0000 suanjot| GO978MS
YN (100'0) VYN YN ¥N TAw | $000 |S000 O (30d) ausijisoso|ydena | O9ZEMS
¥N 4 ¥000 0 YN ¥N VN TRAW| 01 |S000 0 [ouszuaqiAyiawn-7F]) ualAX-o| €09Z3MS
VN (zo0'®) ¥N VN VYN I 100 0 {s19wos: Jo wins) aWAX-dW]| 409Z8MS
VN (100°0) VN VN ¥N JEw | L0 | S0000 auazuaqlANag| d09TIMS
¥N [la170}] YN ¥N VYN /B L00 | S0000 U300 YIIT-Z[-510| 093 MS
VN 47000 0 VN VN VN 1Au] 10 [£0000 uLojolojy)| HO9T3MS|

(98000'0? (60000} (zo0'0) (zoo'0) (100’ T/Aw] c00 0 [+000 0 Juazudg | G09TIMS|
YN S000 0 ¥N ¥N YN Wl 11s 50000 auazuaq Ao -5 CT 1| G09TSMS)
VN Zo00) ¥N VN ¥N Bul| 11 s [50000 USZUAQIAYAWITL-' T 1| G09T8MS
VN (100°0) VN YN ¥N T/euL] LoD 0 5000 0 [unRoI0|YIIT-1 [ | HO9ZEMS)
¥N - ¥N ¥N YN /8u] 10 | 9000 [E101 ‘WO (61LMS)
¥N VN (1070’0 (S9100 VN 12w S00 [6+000 USRIV | VOOOLMS
VN - VN VN VN T3 [ 9000 | COD O Auowmuy| 1v0LMS
VN - YN ¥N VN /8| 990¢ | 8110 ouiZ[ HOL09MS|
VN - ¥N VN VN 18w vl 0| TI00 wnipeue A A0T09MS
VN tEl VN VN VN 1AW | 0001~ | L5t wnipos| 0109MS
VN - VN VN YN A 1150 [zo00 0 BANS| 90109MS
VN d6T1 ¥N ¥N VN /8w | 0001- | £0S!t wnisseiod | @0 109MS
VN - VN ¥N VN TRw | vv0 T | v0Z0 0 POIN] A0109MS
¥N - ¥N YN YN 1AW IS0 (#7100 wnuapqQllo | G0109MS
VN (8yc'0) ¥N VN VN 1AW [80E vl | SLL O asauETue | HOI00MS
VN S6 L VN VN VN T/8u | 0061- | 8 LE wnisausey| H0109MS
¥N (CX3) YN VN VN /8w [ 0001~ | 2T O uolf| H0109MS
¥N - VN VN VN Tew| £ 82000 JaddoD| g0109MS
YN - VN ¥N VN /A | 2019 | 68000 1eqo)| d0109MS
VN 8il YN VN VN TR8w | 0001- | £992 wnEd] do109MS
¥N A1610 VN ¥N ¥N Ew | g L3S 0 wnueg| 90 [09MS
¥N (4 991070) ¥N YN - T/awm| s00 [6+000 JIUASIY| 90109MS
¥N - ¥N VN YN Jew | 7ol | Zegl wnununivy| d0109M S

. TE0T00z ST-IT-100T _dng 6T-01000Z | © “6T-0T1-000Z ' S.me_.osmﬁ ) |ZSHd | 1Sdd | . o;_uﬁ T * ORI

“qr0VIIOHM * | - szovidomM | szovitomm. | seoviiomm | swovitomm |- [ L 4 L

sexal, ‘@l THoM Mo SYN
1 NAMS
Simsoy Prespuneld) L4
L°F 2IqEL




2 197

73

z30 1 adeg

utf durnodar am 2a0qe anfea paewnsg =

TAW = 2aoqe pue 1unj Jurntodas mojaq anea parewnsy =
pazAeue WU = YN

P12915P 10U SEM J1A[EUE AT SARIIPUT —

[{ 3] i p350[309 pAre Pog 0T T S 240Q€ SAEA

{} m pasous pue PRog B | SHY FA0qE SIN[EA

T pIEpuBIg UONINPIY 5T = 7 5HY

[ PIepumS WONMPSY Y51 = [ SHY

SU0NI9I( 10§ WEJINS LI

m.#&.ﬁ

SION
YN VN dI20 t9°0) H/5W[9 90t |et O uaIAd] D0LZ8MS
VYN ¥N 4610 S0 /2wlg 908 [EE0 Suasipueudyd| DOLTEMS
VYN ¥N - J¥1'0 L(zy o)) EETERT] () £E°0 SuAAd(p a-¢°Z {)oudpu]| DOLZBMS
¥N VN  ¥E0) {6£°0) PBwig f0r  Jee0 suayweson| 4| DOLZIMS
VN VN - 690 0 SN/BUEED £€ 0 duaoeique{y‘e)uaqid] DOLTZMS
VN VN AZ1°0 - ST £E 0 d 7y 0r Usjesat) | DOLIBMS
VN VN 2910 (8E°0) 2Y/BU[Z6E £t 0 2uasAID| DOLTBMS]
VN ¥N -- d 170 a)/3wi0g80y |L'1 pioe diozuag | DOLTEMS
VN VN 3180 0 dL0°0 Syfwlzee 0 [EE 0 suaypuerony{yjozuad| DOLZIMS]
VN ¥N d #1°0 +1°0) Awfoopr  [EE 0 aua[Ard(* 3 )ozuag| DOLZIMS
VN ¥N dZZ0 L(1s-0)] EETET ) £E 0 suayiueronii{qrozuad| J0LZ3MS
VN VN 42170 1820 T/BUEE £E°0 suasAd(eyozuag| D0OLZBMS
¥N VN dET°0 4820 By/3wlgep £E°0 suoeIqIue(e)ozuag| JOLZBMS
VN VN — d 2500 TyAwlgooe  [E€0 SUBTEIUY | JOLZEMS,
VN ¥N d¥1 0 - 3wl t0  [EE 0 lousydiAipaung-y' | J0LZ8MS
-- - 610°0) - 84/3wfzerg S00'0 {(auouzing-z) auoiay 1Aya 1Al | 0978 MS
VN VYN (S1°0) -~ ~ By/3wlzzol S00'0 " U0V | GOOZIMS
VN ¥N - | (7T ] HAwlersio [pro Anaiay| VILvLmS
S 61 86l VN VN Bswli60e  [L6 08 pe]|  IZhLmMS
VN VN 9z [G41] 33/3urfo90€E g 8¢ 7z HOT09MS]
¥N ¥N 4 9°01 d £'91 Dswfps 1L [E9F wmipedeA | JOT09OMS
¥N ¥N dA8¥ ¥'8 DAwly oz [9 91 1H9IN[ 20109MS
VN ¥N [(s°89)] | (T w6 or  [L6 0E pev]| 90109MS
VN VN z'01 (£°€0) swlpel LELl ddod| d0100MS
VN VN 41T . SF DAz €19 [50 11 zqo]| HO109MS
¥N VN 9zl [(CR T ~dy3wog ez |98'sT e101 "umiuey| g0109MS
46870 dIE0Q [{66°0)] | (550 By/dwlogc)  [osc 0 wnnupe)| gOI09MS
VN VN dZ1°0 6270 wfzn1 Z0 1 woiiARg] H0T09MS
VYN VN L'SE 1(908)] 3Y/3W[EET ££Z umueg| go10oMms
VN VN d12 d€ aysuicy’s S8 ¢ J3sly| H0109MS
- STHO000T Colsthre00r | . 8090666RT - | o[ « ¢ 090666l - [mA fzSWliswdf o o 7 eMpuy, o 0 i POYBN .
1 00 POOTENINMSIOHA | 1J 00 SO0TENINMSTIOHG | 17 00 TOTENNMSTOHE |, 1 00 100IENWMSTONT || ¢ - N Y N R

sexa], ‘guf YHOM HoJ SYN

1€ NAMS




2 198

73

TJo g adeq

yun] Suiioda Sy JA0QE AN[EA PABWLSI] = [

AW P 340q€ PUE 1 Funaodal mojaq Smies PAALNST = o

pazA[euE 10U = YN
Pa13313p 10U SeM NA[SUB UL SABAPUL -

[( )] ! pesoIoua pUe P[og aIv T SHY 3A0qQE Sanjes
() n psO{oUR PUE PO 318 | SYY FA0QE SMN[EA

Z PIEPUEIS UODNPIY X5t = Z SUY
i prepueis uonsnpay X1y = | SYY

S3ON
VN VN B/BU[OO0E [t 0 SUSTAd[ DOLISMS
VN VN DA oog L0 suanueudyd) DHOLIZMS
W¥N ¥N EETET ) £€°0 SUIA{p*2-¢' T [Jouapuy| DOLTZMS
VN ¥N 0wz g0y [EE 0 SUIPURIONET| DOLTEMS
VN VN EETE ) £€°0 auoeiue(l R)ZUaqIJ| DOLIIMS
VN ¥N TR TS £€°0 d7p W 75108310 DOLTBMS
VN VN DI/AUTH € €0 BuasAID | DOLIBMS
VN VN ayswlnggor L1 prae a10zug| DOLTEBMS
VN ¥N EETE (7 A auarpuesonfj ()o2usg| DOLIBMS
VN ¥N yewlg o0g  JEEO susjAad(ydjozuag| DOLIBMS
VN ¥N YBWICE O €€ 0 suapueson(p(g)ozuag| DOLTEMS
VN ¥N B)/aW|ge 0 EE 0 suasAd(elozuagd| DOLIBMS
VN VN /BuwlEe 0 £E°0 susenpue(e)ozued| DOLISMS
VN VN /3w |990¢ £E'0 QUAIBIIUY| DOLIEMS
VN VN DAulyvor JEEO TousydiAmeund-p 7| DOLTBMS
VN VN a/AWlZETY <00 0 (suouzing-g) auolay [AyI2 AURW| G00T8MS
VN ¥N 73wzl S00°0 U0y | H09T8MS

-- - ABUEICT O [FI0 AR | VILPLMS

8 TC 01 P60 |L6°0E pea1]  ITELMS

VN VN 33/3W900¢ 3 8E onZ| 90T09MS

VN ¥N R T O wnipeue s | G0109MS

VN VN ST ca A R PA9IN]| F0109MS

VN YN ™Fuls0e |5 08 pex| d0109MmS

VN VN EETE LELT Jaddoy| goi0oMms

WN ¥N afoufzery (60711 MEqoD| d0109MS

£ cl 611 Dydwfog gz [o8'sT o ‘wnwoly)| G0109MS

[([CX)] dSv 0 oy/sutlocc 0 [0S0 umipe)| goi0oMms

VYN VN ay/swzo T 20 1 WA | g0109MS

£69 TIL DY/Aweez £CT wnueg| g0109MS)

VN VN MRS c8'¢ oIy | 90109MS

T, STHr000T m STH0-000T . | WU |TTSHY |1SHY niuuy, - .| powdW’
15 00 SO0TENINMSTOHY | 3 00 SO IENNMSTOHG P L, NI

sexa, ‘gl YHOM 1od SVN
IE (AMS
Su0N333( [10§ 3%eJING LAY

w.vm..pa..—.




2 189

]
[,

7

T30 1 98eg

nuir] Sunsodar 3 aaoqe anjeA palewWnsy = f

N Mg saoge pue 1| Suiiodar mojaq 3nfea pajewnsy = o
pazéfeue 10u = YN

Pa15213p 10U SBm SIATEUR 1) SARDIPU --

[(}) w pasoous pue pjeq SIE T SHH ANE SAN[BA

{) u1 p3sojoua pue plog ale T S A0GE SIN[EA

T pIepurlg nonanpay ¥ = T Sud

1 piepuEl§ UOnONpIY Jsny = [ SHA

ISANON
— -= - J 10 Sy/Swlogeor | 21 pIge JI0ZUIH |0/ ZRMS

- - - -- /8w |e161°0] €£0°0 AW VLY LMS])

d911 d6€1 d8°L1 486 8y/8w) 990¢ | €71E ouIZ|90109MS

J €91 4817 77T 4 €01 /Sw| po1s | viE wnIpeue A | 90109MS

49°¢ 469 L6 dE€ 838w 407 | 9L°61 [9¥9IN[F0109MS

I'g I's '8 vE 83/3w| 99-z1 | 99°21 PeX1|90109MS

d¢ dey 47°¢ dI1€ 8y/8w| 01 | ZLEl 13ddoD|g0109MS

481 47 8y 461 Sx/8w| €19 | 61°9 112Q00 | 90109MS

I[vL [¥0I1 SII 469 /8w 1¢791 | 1£°91 [1er01 ‘winnuoIgy | 90109MS

4600 4 80°0 410 460°0 x/8w| 650 | 650 WNIWpe 9OT09MS

820 $E0 EP0 4 800 /8wl e1°1 | 1T winifAIog |90 109MS

49 d 667 £8E 4187 8y/8w| ooz [ 1821 wnired |90109MS

J6E 22 8 € 467 3y/5w| 8¢9 | 859 O1U3S1Y | 901 0OMS

- 4 7ZE0 4820 - Sa/Sw| z1£ 0 | TILO Auownuy | 90109MS
dng £0-90-6661 ' 10-90-666T. .| - LO-90°666L. > | . L0-90-666T .- [dun [ZSWA|TSWE| ~ Mpeay” ;Ea,o%.n_

2 ST TOOTENIMSTOHS. | 1 ST T00IENIWMSTOHE | 3 01 TO0IENINMSTOHE | W S0 YOOIENWMSTOHY | -~ . | - ¢ i PP Mt

sexa [, ‘g P10M HOoq SYN
I€ NAMS
SUO1)9933(] (10§ IdeJInsqns LIy
6'v 2198.L



200

732

7 3o 7 9ded

nuit] Sunuodai 2 aaoqe SNEA pRRWNST = |

TCIW A 2A0qe pue 1y Juruodar molaq anea parewnsg = 4
pozA[RUE 10U = YN

P3NP 10U Sem AATEUE 23 SIIRIIpUT --

[( )] w pasooua pue pjoq e 7 S SA0QR SINRA

() Ul pasojoua pUE Ploq a1 T SHY SACGE SINEA

7 PIepuess uoonpay Astd = Sl

1 prepuerg uonanpay Al = 1 S

530N

-- - - SyBwneenp | 11 _pioe 2107uag [0/ 7RMS

(1)) - - 38w (e161°0] $£0°0 AW VI LPLMS
d9°€1 d €81 d 6°E1 dy/8w| 990¢ | £°1¢€ JNZ|G0109MS

d £°91 d 91 421 /8w p6' 1L | ¥ LE wnipeueA |g90109MS

419 6 d€¢ /3w 0T | 9L°6] I9IN | IO 10OMS

£9 9 S /3w 99°Z1 | 9921 PesT|90109MS

d9 ¢ d¢ d8'€ 8yBw| ogl | TLEl 1addoD|g0109MS

4T d€°¢ dve /8wl 7°€19 | 619 112900 | F0T09MS|

86 111 dL 8x/8w) 1€ 91 | 1€°91 [[e10) ‘W | G0T109MS

J11°0 d€1°0 4600 /8w | 660 | 650 WNUPe(d0109MS

9¢°0 S0 d7T0 Bw| g1 [ €11 wniA19g | 40109 MS

167 6'8¢ €8¢ Sy8w| ooz [ 1°821 umued|g0109MS

dT¢ d9°¢ d€T dy/Fw| 8¢9 | 8¢9 JWAsIV [FOI09MS

-- - - 3y/Sw|gis0 | 2lL'0 Auownuy |90109MS
80906661 .| - 80906661 . . | <, 80-00-6661 ° (W [TSAUA(TSHA| - dM[euy . | POURI'
| 5-ST ZO0TENWMSTOHE | ¥ 0T ZO0TENINMSTOHA: | 1 S0 Z00TENWMSTONT |~ | - I R R ,

Sexa ], ‘g YHOoA HOJ SYN

1€ NIMS

SUOTIRIR(] [0S Idejnsqns 1A

6'v 2198.L




2z 201

73

g jo 1 23eq

(L1-D8 DDUNL) SPus pamesd-2sae0d J0) 27| UONIY DDENL =

2M[BA OU = AR

yun| 3uriodas A 2A0qE anfEA POIRWUNST = [
1AW 2 3aoqe pue ] Suntodas mo[ag snea paewnsy = 4
paz{jeue Jou = yN

Pa10SIop 10U SEM 21K[EUE ) SIIEHPUT -

[( }} U1 p250j2u3 pue Poq 18 7 SHY FA0QE SSNEA
() Un pASO2U3 PUE PIOq 2JE | SHY 340G SIN[EA
7 DIRpURIS UONINPIY ST = ZSHY

1 pavpumls uononpay 41 = | S

SAION

J€€ A11 (00S8) Sy/8w +008 0s (82D - D) [®1M ‘SuOGIEdOIpAH WwiRjonad|  S00TX.1)
- 49 L (0058) j/au +00S 0s (82D - 01D <) 10| SOO1XL
[an {(BNPISIY/AABIH ‘SUOQIBICIPDAH WO
d€€ d€ {1 8%) 3w *005 05 [ (01D - 9D) auijosen) ‘suoqiedospAq wn2johad|  SOOTXL
78 1'8 S'L syiun Hd AU Al Hd| DS#06MS
-- -- 400 8w | 960¢ | £€°0 uapyieusyd| DOLZEMS
- - 1 ¥£°0) 5w | gsor | €€0 sua10n] 4| DOLZ8MS
- - (r LL0°0) /3w S0 | So0o (FD.L) suay100s0[yal L[ dO9Z8MS
- - (T 760°0) /3w 001 | S00 0 SUSN01| A09Z8MS
F10°0) (L50°0) [r 6l af/au S0 | €000 (ADd) suaaoIo[pPeIR L] 909Z8MS
- - (f 820°0) EETET 0001 | S00 0 (puazuaqiAiyeung-z 1) suafAX-o| G09T8MS
- -- (r ¥50°0) Zy/dw 0001 | s00C (s1au1081 30 wns) AD|AX-d'w| FGOITEMS!
- -- (r ¥70°0) 38w 0L £00 0 auazuaqlAnid| 9097IMS
-- - (r £20°0) ay/8w L S00°0 SUSS0IOYN -7 1-519] H09T8MS
- - (r §00°0) Iy/3u SO0 [Z000 auszuwag| g09T8MS
49761 8'8C VLT B/ 990t | 88 ouiZ| "H0T09MS
JTL1 L8 897 sysw | p¢1L | £9F wmpeue Al 90109MS
4196 S8 68 Sysw | vv07 | 9vI1 YN A0T09MS
RS r9€1 176 ™/ | L0 | 46 OF pea1| A0109MS
A59 £6 L8 ETETD 0El | LELT 1addol| d0109M8
46T d+ AT+ sy | ze19 [ sonr eqo)| d0T09MS
68 €61 61 /3w | 985z | 98 5¢C 001 ‘wniwolgy| goio9ms
4 80°0 AL1°0 d61°0 /AW | 9550 | 9550 wntwped| d0109MS
80 80 60 y/3um 01 | z0'1 umnifAag| g0109MS
6 0 708 601 FETE] ££C ££T wntred| do109mS
A6 1 d8¢T 3 oy/5w s8¢ | s8¢ AVISIV| FOLO9MS
J€€'0 ¥ 0 - oy 9'0 95'0 Auouny [ g0109MS
- - - aysw | oroz S [00A]3 JuUANT 00SSI
£000°6661 . |- £0-90-6661 . . C090-6661 wn o [eswd s o T Aoy T T o [PpogRi e
o k. .| 100 10019NWMSTONY |- | N . e - NS
sexd, ‘quf YHoM Hod SYN
19 NINMS
SUOL3NA(] [lo§ eLINg LIY

01°P dqEL



202

732

9 jo 7 38eg

(L1-DY JDUNL) s[10s pounerd-3s1e0D ) (947 UCN2Y JDHNL = »

nwi] Junodas 3yl 3a0qe anfEA

an[EA OU = AU
parumsg = {

TAW Yy 24048 pe nu| Smyodas mojsq snfes parensg = 4
pazdjeue wu = YN

Pa1231ap 10U SEM INA[EUR U SHEPUI --

[€)] ut pasofoua pue pjog 218 7 SHY 40qE SIN[EA

() Ul pasO|u3 pUE Ploq IE [ SHY JA0QE SAN[eA

Z PIEpULIS UOTDNDAY ASTY = T SHY
[ prepuEIS UoNoNpay ST = [ S¥A
SION
¥N d€¢ - /3w *00S 0s (87D - 90) I2101 ‘SUOQIRD0IPAT] WNS[011dd|  COOIX.L
VN - - Bew | »008 05 (82D - 01D <) SIO|  SOOTX.L
19N, [ENPISY/AAEI] ‘SUOQIEI0IPAH WN3{ox3d
¥N JE€ - /8w *005 05 | (01D - 9D) aui{osen) ‘SuoqIedoIpAH weajonad|  SOOTX.L
¥N 6L 18 siun Hd AU AU HA| D¢r06MS
¥N - -- ay/sw [ 990f [ €€°0 suauueuayd| D0LZ3MS
VN - - DBw | gg0r | €£€0 auaionyd| J0LZ8MS
WN -- - CETET S0 | 000 (AD1) suayieoIoyoiL| 909Z8MS
YN - - Dy/sul 001 | <000 auano] | A09T8MS
(10°0) - (f 870'0) /5w <0 | <000 (30d) susypoioyoena]| 0978MmS)
VN - -- /3w 0001 | s000 (ouazuaqiAYisun(g-Z ‘1) su9kX-o| G09Z8MS
VN - - ST 0001 | €00 0 (s1awiost Jo ums) sus]Ax-d'w| gO9ZEMS
¥N -- - 38w oL £00 0 udnRQIAYT| F09TEMS
VN -- - Dyysw L $00 O SUAR0IOIYA-Z 1-519] HOOTEMS
YN -- - /3w S0 | 2000 uazuad| G09T8MS
VN I'1€ 4 6 01 Dyur 990t | 8°8€ awmz]| 20109MS
¥N 762 911 asw | pCIL | €E9F wmpeueA| 0109MmS
VN L+ J€P N EED 1949IN| 90109MS
¥N 198 g9 TBW | L6 0E | L6°0E pex]| do109MmS
¥N 9% 16 /3w o€l LELT ddod| do109MmS
YN T'L 49 D/qw | T€19 | s0 11 2qoD| H0109MS
VN $'o1 J+°C Dyfw | 9867 | 98'ST Te10) “WnnuoIyd| gOIO9MS|
YN J£€°0 d¥1°0 Bjsw | 9660 | 955 0 wowped| d0109MS
YN 60 r6z0 Tifw | o1 [ 201 wnikiaod| g0109MS
¥N Ll € b y/qw £€T £€C wntieg| G0109MS
VYN d6¢ d81 By/3u 58¢ | §8°¢ nuasty| d0109MS
VN -- -- A 90 950 Auouniuy | GO109MS
VN LD - asw | OrR0T S 100A[3 SUA[AT 00SSW
ST-P0-000T £0-00-6661 €0-90-6661 " - I [esudi[Isad[ 7 o dMpmy T 5| pouR.,
¥, Y e N oL S e T <

sexal, ‘@l YMom Mo SYN

19 NIMS

SUONIR( 10§ BTN LIY

0T'¥ 9Bl




203

2

Q]

7

9 jo ¢ 23ed

{L1-DY JDUNL) $105 pauread-asieon o) (243 VORIY DDUNL = »
M[EA OU = AU

un] uniodar Sy 2a0qe snjea parewnsy = |

TAW 21 2a0qe pue i) Sunaedas mofaq anfea pARRwINSg = A
pazA[eus 10U = ¥N

PRIDAIP 10U SEM NA|TIR Y)Y $HENPUI -+

1(}] U1 p2sOIIU3 PUB Ploq T T SUY SADGE SINEA

() w1 pIsoroud pue PIoq 318 | SHY JACGE SIN[EA

T PIEpURLS UMDY 451y = T SYH

1 prepuel§ vonanpay S = | SUy

SAION
VN YN VN Di/dw | 4005 | 0F (82 - 9D) [710) *suoqieocIpAY windjonad| SO0IX.L
¥N VN VN Didw «008 oS ®ID - 012<) SO S00IXI]

|20 [Enpisy/AAea] ‘SUCQIED0IPAH wna[0nad
VYN VN VYN /5w «008 05 | (01D - 9D) 3uijoses) *suogredodpAq wmajodiad|  SOOTX.L
YN VN VN snun Hd Al AU Hd| Jst06MmS
YN VN VN 3w | o90e | ££0 aualyurensyd| DOLZEMS
VYN VN ¥N aysuwl | 8°80F | £€0 aualon|d| DOLIEMS
¥N VN VYN /3w S0 [s000 @D suayeoloiL]| H09Z8MS
VN VN VYN 3)/8w 001 S00°0 auanjo]| d09Z8MS

{600°0) (770°0) 010°0) /3w <0 |[so00 (3Dd) 2uadosooeIB L] HO9TBMS
VN WN ¥N ay/3u 0001 | S000 (suazuaqAgaulig-z ' 1) aUa[AX-0| HO9ZEMS
VN WN VN 3y/3w 0001 | Soo0'0 (121008t JO WNs) USJAX-U*W| GO9Z8MS
VN VN VN 3y/8uw 0L £00°0 uazuQIAWT | H09Z8MS
VN VN VN Sy/3w L $00 0 UANIIOMNT-T T-S13] FO9TBMS
VN VN wN Bo/3ul <0 | 2000 ouazZUE| H09Z8MS)
VN ¥N ¥N o/3w 990t | 8 8¢ outZ] do109MSs
VN VN ¥N TAw | 1L | e9r wnipeueA| GOI09MS
VN VN VN HEw [ pyoz | op1 PIN| 0109MS
YN ¥N VN HEw | L60¢ | Le0E pes]| G0100MS
vN YN VN B9 0el | LE°LT 1addaD| a0109MS]
VN ¥N VN Sysw | zerg | S0 11 11200 d0I09MS
VN VN VYN aysw | og'sz | 98 €2 12101 ‘wniwory)! FOI109MS
YN VN vN TySW | 9550 | 9550 wniuipes| g0109MS
VN VN VYN /3w 20’1 | 201 wniAag| 90109MmS
VN VN VN 8)/sw [3%4 £e wnueg| goI09Mms
VYN VN ¥N 3)/3W s8¢ | ¢8¢ owasty| G0109MS
VYN VN VN /8w 9°0 95 0 Auowtiuy | g0T09MS
wN VN VYN ayau | oyror 5 [00A[3 aUa[ANT|  OOSSW

STH000T . .- T 8TH0-000T STH0-00T [ -Tzsea [isep|.. « 77 apEmy T 70 FPOWRN
N R | L | S N o _ L ' T

SeXaL, ‘UL YHOA MOJ SYN

9 NNMS

suopNR( (10§ ens LI

0T’y 2198L




2 204

73

9 Jo p 93ed

(L1-0" DDUNL) 51108 pauiesd-35IT0d J0f AT uoidY DDUNL = »

30[EA OG = AU

Jwif Sunsodal s FA0qE INRA pAIRWNST = [

AN 3P 2A0qe pue 1wy Suniodan mo[aq dMEA pAleWNST = 4
pazhmuE OU = YN

PAIIANAP 10U SEM JIA[EUE AN SAEIPRL -~

[( ] v pasojoua pue pog 25 T SHY AqR SANEA

() UL Pesoj0uD pue plog Xe | SHY 3A0qe SINRA

T plepung uonanpay ¥s1y = 7 SHY

| piepuels Uononpay X5t = { S

SAION
YN ¥N /3w +008 0s (87D - 92) 18101 'SUOQIBO0IPAH wndjoiRd|  SO0TX.I]
YN YN o3l +008 0s (87D - 01D<)sho|  S00IX)
[3my [ENPISSY/AABIL] ‘SUCGIEDOIPAH WN[0IRJ

VN VYN B3 +005 0S| (01D - 9]} 2ul[0SED) “SUOQIEDOIPAH wndjonad|  SO0TXL)
VN VN snun gd Al AU HA| DSr06MmS
VN VN Iy [ g90f | EEO uaauend| JOLISMS
VN VN sysw [ ggoy [ EE0 suaton]y| DOLIBMS
VN YN Sy/suW S0 [ s000 (D) Ao L | G09Z8MS
¥N VN /3w 001 | 000 suanjoj| G09Z8MS
(L10°0) -~ /3w S0 $00 0 (dDd) AANI0IoNPEIRL| H09Z8MS
VN YN /3w 0001 | 5000 (auazuaqARAWIQ-Z 1) 2UAAX-0| G0ITIMS
VN VN ZA/3W | 0001 | S00 0 (SIaWI0s! J0 WNs) SUIAX-0 1| G09ZIMS
WN ¥N B3/ 0. | £00°0 SUSZURGIANH| A09Z3MS
YN YN /3w L S00°0 UANI0IOTYNA-Z [-519| HO9TEMS
VN VN 3y/aw S0 | 2000 auazudg| d09TIMS
VN ¥N dy/au 990t | 8'8¢ auZ| G0109MS
VN VN [Bw [ po1L | €9 wmipeueA| GO109MS
YN ¥N W [ vor | 9l PINN| 90109MmS
VN WN W | £6°0f | L6°0E per]| 20109MS
VN VN 3w 0El | LE LI 150000 €0109MS
¥N ¥N EW | Z 19 | s0Ti Eq0]| H0109MS
VN YN a/qw [ 9867 | 98 62 1ei01 ‘umnuosg)| g0109mS
VN WN Ty | 96570 | 9550 wnnape)| go109MS
VN VN B/ W01 701 wnilA1g| G0109MS!
YN VN L £et £ET wnired| H0109MS
YN YN yySw $8¢ [ s8¢ Jiuasy| g0l09MS
YN YN EETET 90 95 0 Auowuy| goI09MS
VN VN Sysw | orb0T S 100413 susjAyid|  0OSSI
T LT90-100T 8THH-000L - 18TPO000T & | Mo | TSHE BSH [ 1 e T ARRIY Y L T T T s o o | POURILY
R W SR O PR R RN S S .

sexol, ‘Al WHOM Hod SYN

19 NIAMS

suon3R( 110§ L3NG LI

or'y JqEL




od

ol
[4ie]
fs

9 Jo ¢ 23ed

(L1~ DORUNL) Siws panes3-as1e03 0] [3a) Uotay DDUNL = «
an[ea ou = Al

nur Suruodar s saoqe stjea prewsy = §

"IN Y1 3aoqe pue yun| Juniodas mo[aq anea pAewnsy = o
pazh[eue 10U = YN

PA102IBP 10U SEM NA[RUE Y1 SNEIIPUI -+

[(}] ur paso1ous pue pjoq Are 7 SYA IA0GE SINEA

{) ut paso[oud pUE plog I8 1 SUY FA0QE SAN[EA

© PIBPUELS UOUONPIY ASTY = T SHY

1 PTBRIELS UCTIINPIY 35Ty = | SHAH

SIION
¥N ¥N ¥N /8w +005 0s (820 - 9) [210) ‘SUCQJEICIPAY WNdjonad|  SOIX.L
¥N ¥N VN Iy +00S 0s (822 -012<)sno| S00IXUL

=°ng _mﬁ—u_mvﬁ.:?wum .wnonumoo.:uhm wnaradied
VN VN VN /3w +00S 0S | (01D - 9D) aurjesen) “sucqiedoipiy wndjendd|  So0IXI
VN VN ¥N suun Hd Al Al HA| DSH06MS
VN VN VN AW | 9OOE | EE O suaiynreusyd| DOLZIMS
VN VN VN aydw [ g80r | €€0 auatonid| DOLZIMS
VN VN VN 3y/3w s0 | 5000 (dD1) sustnsosoiui | H09ZEMS
¥N VN VN &y /dw 001 | so00 auanjo ]| H09Z8MS
-- 4 £00 0 (700 /8w s0 {5000 (3Dd) 2uaypaciopydenn]| H09Z8MS
VN VN VYN /3w 0001 | SO0 0 (sudzuaqAyawi(]-z*[) sualAX-0| A09T8MS
VN VN VN /3w 0001 | S00°0 (s1aw0st jo wins) auafAx-d‘w| g09z8MS
VN VN VN 8 /3w 0L £00 0 auszuqA | G09ZIMS
VN VN VN /5w L $00 0 2udI0L01YN(T-Z* 1-519] HO9TSMS
VN VN VN 3y/3W S0 00 0 auazuag| G09I8MS
VN VN ¥N B)/ew 9%0f | 8 8¢ aZ| g0109MS
¥N VN VN 8y/3w ¥ IL | E9¢F wnipeueA| H0109MS
wN VN YN Dysw [ vz | 9wl P¥NN| 90109MS
VN VN YN AW | L6 08 | L6 0F peal| H0OI09MS
VN VN ¥N /8w OEl | LE LI Jaddod| g0100MS
VN VN VN gyew | €9 | 011 eqeD| 90109MmS
YN VYN VN C@jEAw | 98'6z | 98 ST el ‘wmwosyd| G0109MS
VN VN VN TNFW | 9560 | 9550 . wmwpe)d| 90109MS
VN wN VN PR 70 1 Z0 | waAsag| 9o109Ms
VN VN VN @3 €€ £ET wnuegq| gol09MS
VN VN VN /o G8'C | 8¢ NUISIY| HOT09MS
VN YN VN 8) /s 90 95°0 Auouniuy| d0T109MS
VN VN VN DAw | ovvor S 103418 AjANH|  00SSIW
T LTI0T B2 T A e_n,hm.ee.sew Swen [ Tsud [Tsad| . e LT, TadpEmye . PORRI
0 00 FIOTONNMSDAAI [, 00 SIOTINAMSIAAL [N 00 TIOINWMSDIAd . 1 RN LV L L ,
sex3 L ‘MUl YHOM 1od SYN
19 NINMS
SU0NRR(] j10S DTJINS [IH

01°r 21981




o6

732

g Jo g Jded

{L1-08 DDYUNL) $1108 panead-281e00 10) [9AF] UOHOY DDUNL = +

ANIEA OU = AL

nunj Suiuodas 3y a0qe NjeA pajewnIsy = §

I 3 aaoge pue jiue] Suntodas mo[aq SnjeA PAtELISH = o
pazijeue ou = ¥N

P2I32ISP 10U SEM J]A[EUR ) SIENPUI —

[( 3] ui paso|ous pue piog 3 T SHY 40qE SIN[EA

() Ul pISOjoU3 PUE PlOq 3B [ SHY 4008 SIN[EA

T paepuelg noHonpay X814 = T SHY

1 PIBPUELS OONONPIY ¥51Y = | SHA

SION
VN VYN /8w +008 08 (872 - 9D) [E10 ‘SUOQEdIPAH wnajonad]  S00IX.L
VN VN 3w «008 0s (820 - 01D<) sO|  S00TXL

. 1204 _a:ﬁ_wo_m\b—uum ,mcghmuo._ﬁhm.— wna]0412d4
VN wN RO «00¢ 05 | (01D - 9D) auijosen) ‘suoqiesodpAH windpouad|  So0IX.1
VN VN suun Hd AU AU HA[ Dsro6ems
VN ¥N oW | 9908 | ££0 awanpueusyd| DOLIZMS
VN VN TFw | §80F | ££0 aualon|{| DOLIRMS
VN VN Foy/3u 0 | <000 (@D 1) suayieosopiL]] H09TSMS
¥N VN EETELT 001 500 0 auanoL| HOOTEMS
-- -- T/ ¢0 [ 5000 (30d) auataoioaena] | d09T8MS
VYN ¥N iAW 0001 | S00 0 (puazuaqlApawicg-z* 1) uslAX-0| 909Z8MS
VN VN y/Sw 0001 | €000 (s10w1051 Jo wns) ausjAX-d'w| GO9TEMS
¥N ¥N 3y/sw 0L £00'0 suazuaqlAtlg| H09T8MS
VN VN /5w L $00°0 UANS0IO[YIIJ-Z 1-59| H09TIMS
WN VN EETET] c0 |zZ000 audzuad| G09T8MS
WN VN /3w 990t | 8'8¢ aZ| d0T09MS
¥N VN ayjsw | $S1L | £9b wnipeueA | G0T09MS
VN VN Spw | yror | 9 ¥l 1=N| 90109MS
VN ¥N W | L60f | L6'OE pe]| d0109MS
VN ¥N /2w 0E1 | L€ L1 1ddeD| €0109MS
VYN VN 3y/du [AACHIE RN 118400 HOT0IMS
VN VN 3w | og'sT | 98 5T 2101 ‘wniwoayy| 40109MS
VN VN 3qBw | 9660 | 955 0 wniwped| G0109MS
VN VN 3y/8w w1 | 201 wruiAtag]| 40109MS
¥N VYN EEVELT ££7 £€T wnueg| 90109MS
VN YN y/aw c8'C | ¢8°¢ awAsIy| d0109MS
¥N ¥N YRR 9'0 9¢ 0 Auownuy| g0109MS
VN VYN 3w | o0z < TO0A|S SUIAT 0SS
L 9TS0000T TLIS0-0007 s | WAL [T SUAF[ X SHA [ £ T ~AUABEY-TLT, ke D POYRIL
- 5.00 SCOVITOHM [/ W00 PEOVITOBM 74| -~ % oo | wiiome B0 n le s o 0%, e o 0

SEX9, ‘gU[ YHOM Hod SYN
19 MAMS
Suoy3A(Y [10§ oINS [IH
01y 9qeL




207

732

gjo | 3adeg

{£1-D¥ DOUNL) Sios pauresd-a51e00 10} |34 UONDY DDUNL = *

AN[BA OU = AU

nunp Suruodal A aA0Ge anjeAa palewnSy = [

1GN 241 sa0qe pue 1nur Funtodal mojeq snjes paeumsy = 4
pazA[euE Jou = YN

P33P 10U Sem JLATEUE 213 SAEINPUT --

[( )] ur paso[aus pue plog 218 T SHY JA0QE SINEA

() ul pasojaua pue plog Al [ S SA0QE SINJEA

T PIEPUBIS HONDOPRY HSIY = T SHd

1 PIEpUEIS UONINPIY NSIH = | SHd

«SIBON
169 d67¢ €8 /W] 008 0% (870 - 90) 16101 "SUOGIED0IPAH Wnajoil_d]  SO0IXI

] (822 - 01D <) S1IO
dv'e - d5 mu:mE *00S 0s Png umnvmmu.wr:?ﬂum .m_._on.—wuo.ﬁhm wun3ajonag mOOCn.H
d6°¢ 46T db'E y5w| 001 0S | (01D - 92 sunoseD) ‘SuoqiEdOIpAH Wn3jondd|  SOOIXL
c'8 £8 8 Gy/3ur| AU AU HA| DSHO6MS
{r 620°0) {r 1z0°0) {r 900°0) HBul co | S00°0 (dDd) AeqieoIo[yoend]| H09Z8MS)
4671 dE°¢1 4971 S| o990t | £l iz go109mS
d¥ 0l J1°%1 d %01 Pw| poir | vLE wmpeueA| 90109MS
d8¢ I8¢ I8¢ Al ¢ o7 | 9L°61 [4IN| J0109MS
ey [ [1s Ty3u| 99°71 | 99°CT1 pe ]| goi0oMms
d1°¢ d¥ d8°7 aysu| oe1 | TLEl 13ddo)| 90109MS
L1 FER dE7 Dydu| TE19 | 619 1NeqoD| 901098
d1°9 d£9 419G T8w| 1791 | 1£91 [0} “wnuuongd| a109M8
dL1°0 170 d91°0 ay/su| 660 | 650 wmniwpe) OT109MS
[EA [¥20 43220 PFw] €11 €1 wnnjAsag| go109Mms
219 [x 73 98 #yau] o0z | 1821 wnueg| F0109MS|
d18°0 d61 dAb1 Sy/fw| gco | 8¢9 u3sIY| GOT09MS
dEE°0 - - D3| 7120 | TILO Auoumuy| g0109MS
- - - B3l ovror I 109K13 sustApd 00SSIAL
T dog £0-90-6661 . CE0-90-6661 . |, - €0-90-666T o zswd Jrswa | . - T ceMEuy oo T T POYRIL
15 S0 ZO0T9NINMSTOHT | M S0 ZWISNIWMSTOHA | 1 S0 TR0TINIWMSTOHS | ~ o ettt S D

Sexa], ‘gl YHOM 3104 SVN
19 NAIMS

SU01132)3(] (10§ ddepINsqng L1

1T°p AqEL




2 208

13

9 jo 7 38eg

(£1-9d DOUNL) 5105 pANEIA-351R0D JOJ [2A27] UOTDY DDUNL =
aN[BA OU = AU

nun] Juinodal 3y 240qe an[ea payewunsg = [

“TAW 341 3a0qe pue 1wt Suiniedss smojaq anjea parewnsg = 4
pazAeUE 10U = YN

PAIIIP 10U SEm INA[RUE I SIEIIPUI —

[{)] ut pasojous pue ploq aJe T SYY SA0QE SIN[EA

{ ) ut pasojaua pue proq I8 | SYY SACQE SIN[EA

T PIEpURIG TOUDINPIY ASKY = T SHA

| pIepURIg LONDOPIY ASRY = | SHA

SAON
H6¢ d1¢ EER TA/PW] 4008 0% (820 - 90) 1€107 'SUCQIEI0IPAH WNa[ONSd] SOOTXL
(872 - 01D <) SHO
- - - BB 4008 05 120, [EOPISIY/AABSH “SUOGIEIOIPAY WRI[OI2 S001X.1
167 dT1°E A8 T ay3uw| 001 oS | (01D - 90) auiosesy *suoqiedolpAg wndjonad|  SOOTXU)
8’8 0'g ] DSw|  Au Al HA| Dst06MS
-- (r 800°0) €10°0) aysw| ¢'g | SO0°0 (22d) suatpaoIo[qoena]| 409Z8MS
J6°L1 dTv1 A vl Bl 990 | £l¢ ourZ| d0109MS
d6°El d1°El d¥El DBw| pS1L | ¥LE wmpereA| G0I09MS
46 19°¢ 19°¢ BABW| 0T | 92761 12PIN| dOT09MS
[$¢ Iy [S¥ Bu| 9971 | 99 U1 pex]| G0109MS
d€¢€ ALY 79 W] ocl el 1addo]| g0109MS|
17T €T 4TT Eu| 7€19 | 619 neqed| do109m8
<8 dEL d1°L D] 1e01 | 1€°9] 1001 ‘wmwon D[ G0109MS,
4810 470 d€1°0 ayeu| 650 | 650 wmwped| 90109MS
9¢°0 reo 0 KT £1°1 wnijAsg| do109MS
£19 6'TF 3197 yEw] oot [ 178U wnireg| 90109M8
161 JT1 A1 3y/5w| 85’9 | 8¢9 owasIy| d0TI09MS
J9E°0 -- - | ZiLo | Tieo Auownuy| d010IMS
- - (80 B3| 00T 3 [CEEETELOS] 0SS
B £0906661 - - | €0-90-6661-. | .- CUE90-666T LT | WU [ TSMA (TS| L 07T MpEnye 0 10T POy
" 3§ S0 SOOTONINMSTOHY °| ' 1 S0 POOTONINMSTOHE | <1 SO SOOI9NIWMSTOHE. |, ~. [0 . ] -] . . ¢ TR ORI

sexa], ‘@il YHom 1o SYN

19 NINAAS

SUOIII31R(] [10S IIBLINSANS LY

I JqEL




ol
2

g Jo £ 98eg

(L1-Dd DUN.L) 51105 PouEIS-asIe0d 10 [243] UONIY DDUNL = »

an[eEA ol = AU

1un| Suinodal a1 SA0QE InjeA paewnsg = [

AW 20 2A0qe pue it Sutuodar molaq anfea paivwansg = J
pozdjeue 10U = YN

Pa12213p 10U SEA 2IK|BUB A1 SIIENPUT --

[ 3] w1 paso[aua pue ploq e T SUY JAOQE SaN[BA

{ ) 11 pIsoO[IUI PUB PIOq B [ SUIH JACGE SINEA

T Pazpuels uoinpay 3 = T Sud

| PIepUElg UONINPIY YSty = 1 SHH

SN
VN VN VN SIS 0% (370 - 907 8101 SUOQIEd0IpAY wmdjonad[” S00TXJ]
(87D - 01D <) SIIO
VN VN VN /3w «008 oS [ang [enpisay;AAesH ‘suoqresoIpAH Wnoajolad $00TX.L
VN VN VN /W[ 001 05 | (01D - 9D) auijosen *suoqrecospAH wndjonad|  SOOTXL
VN VN VN 3w au AU Hd| DSrO6MS]
4 500°0 - d #00°0 Dm0 [ S000 (ADd) 2usyzeIoyenn | d09Z8MS
VN VN VN asw| 990f | €1€ anZ| g0109MS|
VN VN VN iAW v61L | viE wnipeuep | G109MS
VN VN VN HiSw| pv0r | 9L'61 [RIN| HOI09MS]
¥N VN VN /8w 99'71 | 99°71 pexT| d0109MS
VN VN VN aysw|  Og1 | TLET JaddoD| g0109MS]
VN VN YN AW €9 | 619 MeqeD| F0T09MS
VN VN VYN sy/ew| 1€91 | 1€91 [e101 ‘wniwodyd| g0109MS!
VN YN VN MFul 660 | 650 wniwped| HOI0OMS
VN VN VN Tou| g1l er'r wnifjAg | F0T09MS
VN VN VN PEwl ooz | 1871 wnueg| FOI109MS
¥N VN ¥N T8 gco | 8s9 JMUASIV| FOT0OMS
VN VN VN Paw] zice [TiLo Auoumuy| gO109MS
VN VN ¥N DHfw| oproT 3 JO9A]8 JudjAYT 00SSIN
STHO000T | STH000T - | | CSTh0000T | | W0 CSud LS| ., - ceWmmy -G .| POYRRY
' 15 50 S00TONINMSTOH -| 1 50 L00OTONIWMSTOHE | 1 S0 90019NINMSTOHE | - .[° i - TS B

SEXa], ‘@Al YoM 1o SYN

SUOLIA(] [10S ddelnsqns 119

19 NINMS

TT°F 9198L




210

732

9]0 ¢ a3eg

(L1-DY DDUNL) 5105 PIUIRIB-2SIEOD 10] (94T UOHIY DDUNL = +

IN[BA OU = AU

mwr| Surpodal ay3 aaoge ahjes paensg = [

TAW 21 2a0qe pue nun| Suiodal mopeq anfea patewunsg = J
pazAjeuR 10U = YN

PII2AIP 10U SEM 31K[BUE 1)) SAEIIPUN

[{ }] w pasojoua pue poq aie 7 SYY IA0qe SanjeA

{ ) U1 p3Iso[oUa pue pioq it | SHY SAOE SIN[BA

7 pIEpURIS UONINRRY AS1Y = 7 SHH

[ PIEPURIS UCHDNPIY Y51 = | SUY

$a10N
VN VN VN TABW[ #0085 0% (87D - 9D} 1¥10] SUOQUES0IpAH WNS[0I_d| SOOI XK
(870 - 010 <) 51O

VN VN VN By/Burl 008 0s 2 [EnpisaY/AreaH ‘sucqiedolpAH WnR)0s9d S001X.L
VN VN VN Disw| 001 05 | (01D - 9D} surjosen) ‘suoqescipAq woafond| SOOI X1
VN VN VN EETE] L All Hd| DS+06MS
-- - - 2wl ¢'o [ 000 (ADd) 2uagiacao[yoenn ]| 90978MS
VN VN VN Difw| 9008 | £7I€ urZ| doIg9Mms
VN VN VN dysw| pCIL | vig wnipeiea | G0109MS
¥N VN VN 3wl v +07 | 92761 aIN| €H0109MS
¥N VN VN D] 9971 | 99 21 pex| d0109MS
VN VN VN Dysw|  ogl | TL €l 1xddo3| do109mS
¥N VN VN Sew| ze19 | 6179 1eqoD| d0109MS
VN VN VN H3w| 1g91 | 1€°91 {101 ‘wniwosyn| goI0oms
VN VN VN /8w 650 | 650 wnnoped| goIoms
VN VN VN IR I wmjAg| g0109MS
VN VN VN dy/sw| 007 | 17871 wntreg| go1ooms
WN VN VN q/5w| 8¢9 | 8¢9 oles1y| dol09MmS
VN VN VN PBw| 710 | T1L0 Auownuy| gO109MS
VN VN YN Dijsw| OproT 3 [09A[3 aUDAYIE 00SSH
- STH000T A0 STHO000T, . - (v7, i, 7 BTHODOOTT 50, o AL | T SUALVSHA | 20ovs s, e, MMV i 1 | CPOURIALS
LSO CTOTONINMSTOHE | 1 50 600T9NINMSTOHY .| S0 600T9ONNMSTOHL - |27 v e oy [ 07 8 o s e oot Tl

SEX3, ‘@il YMOM MO SYN

SUOI}23J3(] [10§ IBJINSANS LI

19 NIAMS

IT'¥ d1qel




211

2

I

7

9Jo ¢ 23eg

(L1-D¥ DDUN.L) 51108 pIUIRI3-381803 10 |34 UCHIY DDYUNL = »
an|eA OU = AU

wwiy Fuiuodas ayy 3s0qe anjes pajetINsg = |

“JAW U1 2A40qe pue o] Sutodal Mojaq anjea pajewnsy = J
pazfjeuE 10U = ¥N

Pa19232p 10U SeM alA(RUE SY) SINENpUIL -

[{ 3] u1 pasojous pue ploq e T SHYH 2A0q¢ SsN[EA

{ } u1 peso|oud pue pjoq AR [ SUY FA0QE SINEA

T piepuelg uonanpay ysiy = ¢ SHy

1 plepueI§ UClIaNpay Ysiy = [ U

TN
VN VN ¥N Y/2W] 0085 05 (370 - 90) [B101 'suOQIES0IPAY WNS0Ndd] SOOI XL
(87D - 01D <) 5110

VN VN VN BBl 4008 0¢ [ong [enpisay/AAeaf] ‘SUCQIBRDOIPAH WNA[OIIa] SO0TX.L
VN VN VN EETEDT P 0§ | (01D - 9D) suijoser) ‘suoqaedoapAH WndonNad|  COOIXL
VN VN VN dy/dw| au AU Hd| JSr06MS
- J +00°0 - 3wl ¢o0 [ <000 (3Dd) susyeolonpenal]| doozems
WN VN VN aysw| g9opt | €£1¢ ueZ| gO109MS
¥N VN VN AWl vz | vig wnipeueA | g0109MS
YN VN VN s 0T | oL'61 PR9IN| 90109MS
VN VN VN Iyfw] oo z1 | 99Tl peI| d0109MS
VN VN VN AW oer | eLEl 1oddo]| g0109MS
VN YN VN Ml g9 | 619 NRq0D| 90100MS
VN VN VN I3w| 1£91 | 1£°91 2101 ‘wniwo1yd| dor09ms
VN VN VN 338w 650 [ 650 wniwped| 40109MS
VN VN VN dysw] gt g1 wnif[A19g| d0I09MS
VN VN VN dy2w| 00z | 1°8T1 wnueg| 90109MS
VN VN VN Fu| gog | 869 S G
VN VN VN yBwl zizo [ ziLo Auownuy| 0109MmS
VN VN VN N2 OEOz 3 JOOA[d oudjAyIH| QOSSN
T CLIS0-0002 CoLzsereT . [T U szp0-000T L, T I TSHA (LS e T TaMpeuy T e et LTLIPORING
o SO PEOVIIOHM | M S0 ZIOI9NIAMSDHAAE | M SO-TIOT9NINMSTIOHY: . N TN IR . . N B

SBX3 |, ‘@RIl UMom Mo SYN
19 NIAIMS

SU0IIIIR(] [10§ NEHNSANS LI

IT°Y J9EL




732 212

9 jo 9 a8ed

(L1-D¥ DDUN.L) 51105 pauie3-as1202 10] 12497 UONDY DDUNL = &

M[eA OU = AU

yur] Furgodal a1 aaoqe 2n[EA PREWNST = [

AW 3y 2a0qe pue Ut Suioda) moppq anjea palewnsy = 4
pazA[BUR 10U = YN

PI12913P 10U SEM IA[EUE 1) SHEMPLT -

[{ )] ur pasolou2 pue pjog aze 7 S 40QE SIN[EA

{ ) U1 P3SO[OUS puR Pjoq 3B [ SHH 2A0QE SINJBA

T PJEPUELS UOTIINDAY SN = T S

1 PIEPUELS UOTIDNPIY XSTY = [ SHY

SION
VN VN /U] 4008 0% {820 - 90) JE101 'SUOIEI0IPAH WNAIONSd]  SO0TXL
(822 - 01D <) SBO

VN VN wu:m:._ *OOW 0s Tend _msn_muvb.b,num .mconhauo.“—;m amajoled WOOCA.H
¥N VN dy/du| 001 05 | (01D - 90} swijosen) ‘SU0QIE30IPA whdjonsd[  SoQTXL
VN VN Fw|  au AU HY| DsH06MS
-- - 3y/8w| ¢'0 [s000 {4Dd) ausy1e0loyaenar| 90978mS
VN VN Aw| og90¢ | ¢1¢ anZ| do109mS
VN ¥N 3Y8w| poi | vig wnipeuzA| HO109MS
YN VN Bu| p+0T | 9L 61 PYIN| 90109MS]
VN VN NBw| 9971 [ 97T pe]| d0109MS
YN VN aysu| ogl | TLEl nddo][ do109MS
VN VN AEw| €19 | 619 eqod| H0T09MS
VN ¥N aysu| 1g91 | 1€°91 &30} ‘wniwoyJ| g90109MS|
VN VN ay/du| 660 | 650 wniwped| GOTO9MS
VN VN Sy/dw| €171 €'l wnijALg| do109ms
YN VN 3ydu| 00z | sl wnireg| 40109MS
VN VN 8wl 8¢9 | 8¢9 E ] IS
VN VN aydw| 1L o | TIL0 Auowinuy| d0o109MS
VN VN 3y/3w| oproz S [00A]E auajAylg 00SSI
. 9T-507000Z . |77 Tdngipsooooz. ¢ || zSww |rSswd [ C. . /o aMpuy - T BEZECS
1 50 SEOV.ILTOHM * - S0 PEOVIIOHM - |.. S - L < N

SEXA, ‘Al YHOM Mo SYN

19 TAIMS

SUoIPRIANY [10§ dejmsqng 4y

T1°F 9qEL




2 213

73

TN 2y aaoge pue Jun) Surnoedas mo)aq anjea palewnsg = o
pazAjeuE Jou = YN

P312912D JOU Sem S1A[BUE ) SIIBIIPALL —

[()] m pasopaua pue Ploq 21T 7 SY 240qE SHNEA

{ ) w paso[sua pue ploq It | SUYY IA0GE SIN[EA

T plepumlg uondnpay ¥sny = 7 S°yd

1 PIBPUELS UONDNPIY ASTH = [ SYd

SAON
- §000°0 - - - /3w §00°0 | $000°0 | (JDI)3USDS0IOMIILL) F09TBMS
- - - - . /3w §00°0 50000 |(3Dd) USRCIOMIENAL) H0ITEMS
. 9T-TI-T00Z 9T-90-100C | 91-01-000Z ‘| “10:90-0007-. | LT-90-T00T - [Ty G| ZTSWA [ UTLSHM | LoMmuyC L pomReG
PEOVILIOHM . | PEOVIIOHM | PEOVIIOHM - | peOVITOHAM [- - -so€ras. oo .- | .. . -~.-. .~ = .« " ~"7.

sexa L ‘dir YoM 3104 SVN
19 NAIMS
SU0113313(] JdeApunein 149

(419 AL CLAR




214

o
~

I A 2a0qe pue ] Suniodar mopaq anjea pajewnsg = g
pozipEue 100 = YN

Pa13313p 10U SBA SYA[EUR S SHNRAPUT -

[( 3] m pasofous pue pjoq 218 7 SY 40qE SSNEA

{ ) u1 paso[oua pue p[oq ate [ Y 2A0qe sanjeA

€ PIRpUER UONINPSY Y50 = T S

[ PIEPUELS UOHINDIY ST = 1 SHA

SION

YN

-- - /8w

S000'0 (FD.L) AUaP0IOIYILL|  FOIZEMS

(€00°0)

- -- 1/3uw

S000°0  [(3Dd) suapooIo[yaesal]| 09ZSMS

3

v T0-€0-0002
FEOVLOLIM -

9T-11-100T -

&.8;%« i
. SEOVIIOHM. | SCOVLTOHAM

- 9T-0T-000T -

o

SEOVIIOHM: |. sScoviaomm |

oS00 | ST T R

- . L e
L

o~ M P S

2 .
HR
-
¥

R PR

SBXAL, ‘gl YMoM HoJ SYN
19 NINMS
Su0nIIB( 1empunold Loy

Uy AqEL




732 215

TAW 3P 3a0qe pue wun] Swnsodas mojaq anjea pagunsg =

pazA[RURIOU = YN

Pa10319p 10U SEM AJEUE L) SAEIPUN

{( )] wr pasojoua pue ploq 3Ie 7 SAUY A0QE sAMN[eA

() w pasojpud PUE Ploq B | SYH SA0QE SIAN|EA
T PIEpUEIS UORONPSY YshY = T S
1 PIEpUELS LONONPSY AS1Y = 1 S

SSHON

- - - 1/8w S000 $000°0 (3D1) suapaosootiL| H09Z8MS

- d €000°0 (+00°0) /3w 5000 S000°0 [(3Dd) suspaciofyoensl| d09Z8MS
CUSETRI00T | LZ:90T00T [ L10T-000Z ;| W0 [, zSud | TSWA: | (- WPy POUPN
PEOVIOLIM- | #EOVIOLIM . | #EOVIOIIM- Y . - < .| o - :

sexal, ‘@il YMOM 1o SVN
19 NINMS
SHO1)I)X(] JAEMPUNOI) LI

7I'F 21qelL




732 216

FINAL PAGE

| ADMINISTRATIVE RECORD II

FINAL PAGE |

. _




