. ﬁD—ﬁi‘Z 889  INSTALLATION RESTORRTION PROGRﬂN PHASE I RECORDS SEARCH 1/3 7
RIR FORCE PLANT

4 TUCSON ARIZONACU) SCIENCE
PPLICATIONS INTERNﬂT!ONHL CORP MCLEAN VYA DCT 83
UNCLRSSIFIED F33657 81-E-20 G 13/2

.




LAY R A A T T TR A By " Wiy N » _ |
‘ . ~ - ‘ B ) B e PO TS T O 0 o B 8 0 Y A W S B D i e ® vl e g o e D »
ﬁ'

28 W25

ol 3

rrFrEEEE

[l
o) T 2

i E5

L2 flis fre

—
.
—
(43
r
re
st

MICROCOPY RESOLUTION TEST CHART

NATIONAT RLPEAL OF STANDARDS 1967 &

-
o
I :jq
‘.':‘1
Lo
Ll




S O Nat S it A nle ) wu i i e Shaar 4 B 2 S e 9y
.t > o — - * - N

Installation Restoration Program =
: Phase I — Records Search B
-

Air Force Plant 44
Tucson, Arizona

S il SRR R
,‘,'.rl"l

" Iy -- :-1 l-- -Q (]
k ot T e (]
[P ISP I Ki

AD-A163 889

. PN . “elaia,
RSN ANEIES DS SS 3

=1

DTIC

ELECTE
FEB1 01986

A

Prepared for:
United States Air Force
AFESC/DEV
Tyndall AFB, Florida
and

Air Force Systems Command/Aeronautical Systems Division
Wright-Patterson AFB, Ohio

Prepared by:
Science Applications International Corporation
8400 Westpark Drive
McLean, Virginia 22102

TR ooy

October 1985 —

|- LT < mrat has booD Op?.ov»,d
bod e traand alo: its
L o oeounlbeied

............................................




WV R LT e W LY TN T

.:{'

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE

ADR 163 3% 9
REPORT DOCUMENTATION PAGE

1a. REPORT SECURITY CLASSIFICATION

1b. RESTRICTIVE MARKINGS

Unclassified None
2s. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTlON/AVAILAB}J._ITY OF REPORT
None Unlimited : 27 dg;\;m‘c:lnt has bgefl i:;?proved
2b. DECLASSIFICATION/DOWNGRADING SCHEDULE _ p.bliz release and sale; its
N/A ai iribution is unlimited.
4 PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)
None None

6a. NAME OF PERFORMING ORGANIZATION
Science Applications
International Corporation

b. OFFICE SYMBOL
t{f applicable)

N/A

7a. NAME OF MONITORING ORGANIZATION

ASD/PMDA

6c. ADDRESS (City. State and ZIP Code)
8400 Westpark Drive
MclLean VA 22102

7b. ADDRESS (City, State and ZIP Code)
Wright-Patterson AFB
Ohio 45433-6503

8a. NAME OF FUNDING/SPONSORING
ORGANIZATION

8b. OFFICE SYMBOL
t1f applicable)

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

L ASD/PMDA F33657-81-E-2096
. 8c. ADDRESS (City. State and ZIP Code) 10. SOURCE OF FUNDING NOS. 1
PROGRAM PROJECT TASK WORK UNIT
- ELEMENT NO. NO. NO. NO.
- 78011F
Ingl S C i
BN IhETat 1aE 80 Re &L oAt 6R Program, Phase I -
- ‘ b4 hr—TresoR—AZ
12. PERSONAL AUTHORI(S) ?
N/A

13a. TYPE OF REPORT 13b. TIME COVERED

r

14. OATE OF REPORT (Yr., Mo., Day) 15, PAGE COUNT

anuo

IRP

- Final Phase I FROM 1o QOctober 1985 232 b
i 16. SUPPLEMENTARY NOTATION 3{:_:
.0 ‘.g .«
2 " 4
None o
- hh

17. COSAT! CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number) ooy

GROUP SUB. GR. g

19. ABSTRACT (Continue on reverse if necessary and (dentify by block number)
This report provides an introduction, descripti
Plant 44, Tucson Arizona.

of 11 sites were ranked using the HARM (Hazard

) It review past and present practices of wastewater treatment,
Tandfills, waste oil pits, chrome and die yard pits, disposal and spill sites.

on, and environmental setting of Air Force

A total
Assessment Rating Methodology) rating system.
7

A
s

20. DISTRIBUTION/AVAILABILITY OF ABSTRACT

UNCLASSIFIED/UNLIMITED [ saMe As RpT. I oTic users [J

21. ABSTRACT SECURITY CLASSIFICATION

Unclassified

22s. NAME OF RESPONSIBLE INDIVIDUAL

Charles H. Alford

22b TELEPHONE NUMBER
tinclude Area Code)

513-255-4466

22¢c. OFFICE SYMBOL

ASD/PMDA

EDITION OF 1 JAN 73 1S OBSOLETE.

. ————
Unclassied

SECURITY CLASSIFICATION OF THIS PAGE




[ 1 Lt W TROFN A

F INSTRUCTIONS FOR PREPARATION OF REPORT DOCUMENTATION PAGE

o GENERAL INFORMATION

The accuracy and completeness of all information provided in the DD Form 1473, especially classification and distribution
limitation markings, are the responsibility of the authoring or monitoring DoD activity.

Because the data input on this form will be what others will retrieve from DTIC's bibliographic data base or may determine
how the document can be accessed by future users, care should be taken to have the form completed by knowledgeable personnel.
For better communication and to facilitate more complete and accurate input from the origination of the form to those processing
the data, space has been provided for the name, telephone number and office symbol of the DoD person responsible for the input
cited on the form. These are to be noted in Block 22.

All information on the DD Form 1473 should be typed.

Only information appearing on or in the report, or applying specifically to the report in hand should be reported. If there
is any doubt, the block should be left blank.

Some of the information on the forms (e.g., title, abstract} will be machine-indexad. The terminology used should describe i’
th content of the report or identify it as precisely as possible for future identification and retrieval. ¥

SPECIAL NOTE: UNCLASSIFIED ABSTRACTS AND TITLES DESCRIBING CLASSIFIED DOCUMENTS MAY APPEAR
SEPARATELY FROM THE DOCUMENTS IN AN UNCLASSIFIED CONTEXT, E.G., IN DTIC ANNOUNCEMENT BULLETINS
AND BIBLIOGRAPHIES OR QR BY ACCESS IN AN UNCLASSIFIED MODE TO THE RDT/E ON-LINE SYSTEM. THIS MUST

N N s

BE CONSIDERED IN THE PREPARATION AND MARKING OF UNCLASSIFIED ABSTRACTS AND TITLES. : e
- d
The Defense Technical Information Center (DTIC) is ready to offer assistance to anyone who needs and requests it. Call ‘ -
Data Base Input Division (A UTOVON) 284-7044; Com 202-274-7044. .
SPECIFIC BLOCKS L
SECURITY CLASSIFICATION OF THE FORM: '.‘. i
In accordance with DoD 5200.1-R, Information Security Program Regulation, Chapter V1 Section 2, paragraph 4-200, _)_.4
classification markings are to be stamped, printed, or written at the tops and bottom of the form in capital letters that are larger =
than those used in the text of the document. See also DoD 5220.22-M, Industriai Security Manual for Safeguarding Classified Infor- e

mation, Section II, paragraph 11a(2). This form should be nonclassified, if possibie.

LY

v
)
.

Block 1.a. Report Security Classification: Designate the highest security classification of the report. (See DoD 5200.00.1-R,
Chapters. 1, IV, VII, XI, Appendix A).

R
"y

Block 1.b. Enter the restricted marking or warning notice of the report (e.g., CNWDI, RD, NATOj.

“‘I ’l
I'l.l

Block 2.a. Security Classification Authority: Enter the commonly used markings in accordance with DoD 5200.1-R, Chapter
IV, Section 4, paragraph 4-400 and 4-402. Indicate classification authority.

Block 2.b. Declassification/Downgrading Schedule: Indicate specific date or event for declassification or the notation
“Orniginating Agency Determination Required” or “OADR."” Also insert (when applicable) downgradeto: ________
- ,teg. "“Downgrade to Confidential on 6 July 1983). (See aiso DoD 5220.22-M, Industrial Security Manual for Safe-
guarding Classified Information, Appendix I1).

NOTE: Entry must be made in Blocks 2.a. and 2.b. except when the original report is unclassified and has never been upgraded.

Block 3. Distribution/Availability Statement of Report: Insert the statement as it appears on the report. If a limited dis-
tribution statement is used, the reason must be one of those given by DoD Directive 5200.20, Distribution Statements on Technical
Documents. The Distribution Statement should provide for the broadest distribution possible within limits of security and control-
ling office limitations.

Block 4. Performing Organization Report Number(sj: Enter the unique alphanumeric report number(s) assigned by the
organization originating or generating the report from its research and whose name appears in Block 6. These numbers should be
in accordance with ANSI STD 239.23-74 ““American National Standard Technical Report Number.’' If the Performing Organization
is also the Monitoring Agency, enter the report number in Block 4.

Block 5. Monitoring Organization Report Number(s): Enter the unique alphanumeric report number(s) assigned by the
Monitoring Agency. This shouid be a number assigned by a Department of Defense or other government agency and should be
in accordance with ANSI STD 239.23-74 *American National Standard Technical Report Number.”” If the Monitoring Agency is
the same as the Performing Organization enter the report number in Block 4 and leave Block 5 blank.

Block 6.a. Performing Organization: For in-house reports, enter the name of the performing activity. For reports prepared
under contract or grant, enter the contractor or the grantee who generated the report and identify the appropriate corporate division,
school, laboratory, etc.. of the author.

Block 6.b. Enter the office symbol of the performing organization.

Block 6 ¢ Enter the address of the performing organization. list city, state and ZIP code.

Block 7 a. Monitoring Orgamzauon — Name: This is the agency responsxble for administering or monitoring a project,
contract, or grant. I{ the monitor is also the performing organization, leave Block 7.a. blank. In the case of joint sponsorship, the
monitoring organization s determined by advarnced agreement. It can be either an office, a group, or a committee representing more
than one activity, service or agency.




Q3

‘4

BRI T TR PP T D P VAR SRS MR Tt R Rl Sed IRL A VS A0 5 s Sat iyt ek AR L A gL oA 1 PR P g on o L XGTF S,

IAAAS 1NY

Block 7.b. Enter the address of the monitoring organization. Include city, state and ZIP code.

Block 8.a. Funding (Sponsoring) Organization — Name: Enter the full official name of the organization under whose
immediate funding the document was generated, whether the work was one in-house or by contract. If the Monitoring Organization
is the same as the Funding Organization, leave Block 8.a. blank.

Block 8.b. Enter the office symbol of the Funding (Sponsoring) Organization.
Block 8.c. Enter the address of the Funding (Sponsoring) Organizazion. Include city, state an¢ ZIP code.

Block 9. Procurement Instrument Identification Number (Contract, Grant, or other Funding Instrument): For a contractor
or grantee report, enter the complete contract or grant number(s) under which the work was accomplished. Leave this block blank
for in-house reports.

Block 10. Saurce of Funding (Program Element, Project, Task Area, and Work Unit Number(s)): These four data elements
relate to the DoD budget structure and provide program and/or administrative identification of the source of support for the work
being carried on. Enter the program element, project, task area, wark unit number, or their equivalents that identify the principal
source of funding for the work required. These codes may be obtained from the applicable DoD forms such as the DD Form 1498
(Research and Technology Work Unit Summary) or from the fund citation of the funding instrument. If this information is not
availabie to the authoring activity, these blocks shouid be filled in by the responsible DoD Official designated in Block 22. If the
report is funded from multiple sources, identify only the Program Element and the Project, Task Area and Work Unit Numbers of
the principai contributor.

Block 11. Title and Its Security Classification: Enter the title in Block 11 in initial capitai letters exactly as it appears on
the report. Tities on all classified reports, whether classified or unclassified, must be immediately followed by the security classifi-
cation of the title enclosed in parentheses. A report with a classified title should be provided with an unclassified version if it is
possible to do so without changing the meaning or obscuring the contents of the report. Use specific, meaningful words that describe
the content of the report so that when the title is machine-indexed, the words will contribute useful retrieval terms.

If the report is in a foreign language and the title is given in both English and a foreign language, list the foreign language
title first, followed by the English title enclosed in parentheses. If part of the text is in English, list the English title first followed
by the foreign language title enclosed in parentheses. If the title is given in more than one foreign language, use a title that reflects
the language of the text. If both the text and titles are in a foreign language, the title shouid be transiated, if possible, :nless the
title is also the name of a foreign puriodical. Transliterations of often used foreign alphabets (see Appendix A of MIL-STD-8478B)
are available from DTIC in document AD-A080 800.

Block 12. Personal Author(s): Give the complete name(s) of the author(s) in this order: last name, first name and middle
name. In addition, list the affiliation of the authors if it differs from that of the performing organization.

List all authors. If the document is a compilation of papers, it may be more useful to list the authors with the titles of
their papers as a contents note in the abstract in Block 19. If appropriate, the names of editors and compilers may be entered in
this block.

Block 13.a. Type of Report: Indicate whether the report is summary, final, annual, progress, interim, etc.

Block 13.b. Period of Time Covered: Enter the inclusive dates (year, month, day) of the period covered, such as the life
of a contract in a final contractor report.

Block 14. Date of Report: Enter the year, month, and day, or the year and the month the report was issued as shown on
the cover.

Block 15. Page Count: Enter the total number of pages in the report that contair information, including cover, preface,
table of contents, distribution lists, partial pages, etc. A chart in the body of the repo:t is counted even if it is unnumbered.

Block 16. Supplementary Notation: Enter useful information about the report in hand, such as: “Prepared in cooperation
with . . . “Translation at (or byj . . ."" “‘Symposium . . " If there are report numbers for the report which are not noted elsewhere
on the form (such as internal series numbers or participating organization report numbers) enter in this blcck.

Block 17. COSATI Codes: This block provides the subject coverage of the report for announcement and distribution pur-
poses. The categories are to be taken from the “COSATI Subject Category List’' (DoD Modified), Oct 65, AD-624 000. A copy
is available on request to any organization generating reports for the DoD. At least one entry is required as follows:

Field — to indicate subject coverage of report.

Group — to indicate greater subject specificity of information in the report.

Sub-Group — if specificity greater than that shown by Group is required, use further designation as the numbers
after the period (.) in the Group breakdown. Use only the designation provided by AD-624 000.

Example: The subject “'Solid Rocket Mctors' is Field 21, Group 08, Subgroup 2 page 32, AD-624 000).

Block 18. Subject Terms: These may be descriptors, keywords, posting terms, identifiers, open-ended terms, subject head-
ings, acronyms, code words, or any words or phrases that identify the principal subjects covered in the report, that conform to stan-
dard terminology and exact enough to be used as subject index entries. Certain acronyms or *‘buzz words'' may be used if they
are recognized by specialists in the field and have a potential for becoming accepted terms. ‘‘Laser’” and ‘‘Reverse Osmosis’* were
once such terms.




1If possible, this set of terms should be selected so that the terms individually and as a group will remain UNCLASSIFIED
without losing meaning. However, priority must be given to specifying proper subject terms rather than making the set of terms
appear “UNCLASSIFIED”. Each term on classified reports must be immediately followed by its security classification, eirclosed
in parentheses.

. For reference on standard terminology the “DTIC Retrieval and Indexing Terminology’ DRIT-1979, AD-A068 500, and
ol the DoD ‘“Thesaurus of Engineering and Scientific Terms (TEST) 1968, AD-672 000, may be useful.

.
.t .

Block 19. Abstract: The abstract should be a pithy, brief (preferably not to exceed 300 words) factual summary of the
most sig:aificant information contained in the report. However, since the abstract may be machinesearched, all specific and mean-
3 ingful words and phrases which express the subject content of the report should be included, even if the word limit is exceeded.

LU
)

s

If &if:le the abstract of a classified report should be unclsssified and consist of publicly releasable information (Unlimited);
but in no instance should the report content description be sacrificed for the security classification.

K NOTE: AN UNCLASSIFIED ABSTRACT DESCRIBING A CLASSIFIED DOCUMENT MAY APPEAR SEPARATELY FROM THE
. DOCUMENT IN AN UNCLASSIFIED CONTEXT, E.G., IN DTIC ANNOUNCEMENT OR BIBLIOGRAPHIC PRODUCTS OR BY

‘ ACCESS IN AN UNCLASSIFIED MODE TO THE DEFENSE RDT&E ON-LINE SYSTEM. THIS MUST BE CONSIDERED IN

' THE PREPARATION AND MARKING OF UNCLASSIFIED ABSTRACTS.

}

. For further information on preparing abstracts, employing scientific symbols, verbalizing, etc., see paragraph 2.1(n) and

= 2.3(b) in MIL-STD-847B.

X Block 20. Distribution/Availability of Abstract: This block must be completed for all reports. Check the applicable state-

- ment either ‘‘unclassified/unlimited” or ‘‘same as report,” or if the report is available to DTIC registered users ‘‘ Abstract available
to DTIC ugers.”

Block 21. Abstract Security Classification: To ensure proper safeguarding of information, this block must be completed
for all reports to designate the classification level of the entire abstract. For CLASSIFIED abstracts, each paragraph must be
preceded by its security classification code in parentheses.

Blocks 22.2.b.c. Give name, telephone number and office symbol respectively of DoD person responsible for the accuracy

of the completion of this form.

U.S. GOVERNMENT PRINTING OFFICE :

1983 O - 426-146




! ;T B A SV AR I BBt oy 01 ALLAN o) g i g A ghe gL R § 8 8 % A 3b e Py .

2

T
’
o

a-a
.l

- t‘:'
o

5

gL &
28

Rt

NOTICE S

. . . N

This report has been prepared for the United States Air Force by Science E:
Applications International Corporation of McLean, Virginia, for the purpose of aiding 3

in the implementation of the Air Force Installation Restoration Program. It is
not an endorsement of any product. The views expressed herein are those of the
contractor and do not necessarily reflect the official views of the publishing
agency, the United States Air Force, nor the Department of Defense.

R PR T
P R
et
LT, PR

Copies of this report may be purchased from: :
National Technical Information Service :.";f:
5285 Port Royal Road E N
Springfield, Virginia 22161

.
-

.,
-

v

Federal Government agencies and their contractors registered with the
Defense Technical Information Center should direct requests for copies of this
report to:

. ..
s
v g
[ACAES

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314

. .. . -
........................ _. ._. _- -‘.
.....................................




O AN AR N A ) RO ARSI AR S Jirt SRS ARG N S A N BRI N AN BT e i A A i S S GERA

S SFSERI T

TABLE OF CONTENTS

s

Page

r.s
.o

ListofFig\;res.-n.-..no--oo-o-o--o-o-ooo- iii

’

L}
L
.
& 2

L}

ListofTables-.........................-v

.
M
".

4

EXECUTIVE SUMMARY o & 5 5 5 2 0 s e 8 5 s & e e s 4 e 2 &6 & e e & e @ ES"].

N

"-'-'(l'l.l'l.l.l'n

SECT ION 1 . 0 INTRODUCT ION € & & 2 e 6 e+ e o e 8 e e & e o s s 5 s o b 1_1

o
". &)
O

[
e
talte e
PN

1.1 Background and Authority . « . ¢ ¢« ¢ ¢ ¢« ¢« ¢ ¢« o o o o o &
. 1.2 PUFPOSE « o o o o« o o o o o ¢ 4 o o o o o o o o o s s o o
l 1e3 SCOPE o v ¢ 4 ¢ o o ¢ o o o s o s s e 6 o s s e 4 s e e o s
1ed MethodOlOgY ¢ ¢ « o o 4 o o o o o o o o o o o o o a o o o @

et Pt put et
[}

s W

=y

. -
D

SECTION 2.0 INSTALLATION DESCRIPTION « . . ¢ o ¢ o « « o o o o o o o 2-1

. 201 Location ® o & s e & s & » * s s » 6 s 6 o s & e * s e o 2_1
j 2.2 Plant HISTOTY ¢ & ¢ o o o o o o o o ¢ o o o o o 5 o o o oo 2-1
2.3 Organization and Current Activities « . ¢« ¢« 4 ¢ ¢ ¢ ¢« o &« » 2-6

SECTION 3.0 ENVIRONMENTAL SETTING « ¢ ¢ o 4 o o o « o o o o o s o ¢« « 3-1

Geography and Topography =« « &+ o o o o o o o o o o o o o « 3-1 -
MELEOTOLOZY s « o o o o o o o ¢ o o o o o o o o o o o o o o 3-1 E;;
Surface Hydrology « « ¢ ¢ o ¢ ¢« o« ¢ o o o o o s ¢ o o « o » 3-5 ;
SOLLS &+ « v o 4 v 4 4 s e e e e e e e e e e e e e e e e e 37 =
GEOLOZY ¢ o o o o o s o o o 5 o s o s ¢ o o o s o o o s o+ 310 nﬁ%
Water SUPPLY « ¢ « ¢ & & o o o o o o o ¢ s o o s o o o o s 3-15 N
Groundwater HYdTolOgZY « o « o « o o o o o « o o o o« o o « o 3-18 “Zi
Groundwater Quality « o o ¢ « & ¢ o o o o o o « s s ¢ o o+ 3-22 E;J
Biotic Environment . . ¢ « ¢ o o o ¢ o ¢ o o o o s o o » o 3=47 NS
O Environmental SUMDATY « « « o o o o o o o s o o s s o o o « 3=47 w

.

uuuuuuuuwu
.
'-xooo\lombumy—

- S
» L
:'-_ SECT ION 400 FINDINGS e & & e & 2 & e " e 6 o ® s e e e * 8 * & & o @ 4_ l .i‘ .
s .

Bulk Raw Material Storage . + « o+ o o o « o s o o o « o « o+ 4-18

4,1 TIndustrial ShopsS .« . &+ ¢ ¢ o« ¢ ¢ o ¢ « o o o s o s o o « o« 4=2
402 L
4.3 Pest and Vegetation Control . . « & ¢« v o « ¢« + o « o o o« o 4=25 S
B 4.4 Fire Training . « o & ¢ ¢ ¢ ¢« 4 o o ¢ o o ¢ « o s o o o o « 428 Tty
- 4.5 Fuel Tank Incidents « « « « « ¢ o o s o o o o o o o o o o o 4-31 )
. 4.6 Waste Management Practices .« « ¢ « ¢« v + « o o o o o o o o 4-32 e
‘ 4.7 Evaluation of Activities « . . ¢« v v v ¢« ¢« v ¢ ¢« v o o s o 4=60 t.i
2 =1
' SECTION 5.0 CONCLUSIONS & & & o « o o o o o o o o o o o o o« o o o o o 5-1 o
bR
. Former Waste Disposal Pits (Site 3) +v + +¢ ¢ ¢« ¢ ¢ s o o o & - :ﬁcq

5.1 5-7
D 5.2 Former Wastewater Ponds (Site 4) .+ ¢ ¢« ¢« ¢ ¢ o« o ¢ ¢ o o o 5=7 N
i‘ 5.3 Former Burn Pit (Site 2 ) « ¢« ¢ ¢ ¢ v o o o o ¢ o s o « « o 5-8 §:14
5.4 Former Sludge Drying Beds (Site 5) + ¢« &+ ¢« ¢ & ¢ ¢ ¢ « ¢« +» 5-8

hY
)
. .
‘ RS
. '_\'.4
i o4
. PN
s
3 a
.~- N e
-
RS
T\
1. ‘.l
..... . P I B O S AN T L N el LT et N AN
L N T I ".‘.'. PR .'- -‘.”.". .- DR S A TR L N O LS .‘ - PR TR T S I TR IR ) LI 2
e S . N T e T e e e e AR A
APV PO P AP AT VA WP P A W i TP R L Ry S P O R A TS TN T, P P .AA__!}.L‘.I AISTRTSIIS T




AL LTSN

(R~

AT M

TABLE OF CONTENTS (Continued)

Drainage Channels (Site 6) . . . .

Former Disposal Trenches (Site 1) .
North Fire Training Area (Site 7) .

Diesel Fuel Tank (Site 12) . . . .
South Fire Training Area (Site 8) .

0 Waste 0il Spreading (Site 13) . . .
1 West Fire Training Area (Site 10) .

SECTION 6.0 RECOMMENDATIONS « o« « o o o & & &

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

APPENDIX H

APPENDIX

-

Phase I Investigation Team Biographical

List of Interviewees and Outside Agency

Master List of Industrial Shops

References

AF Hazard Assessment Rating Methodology

Site Rating Forms

Data

Contacts

Glossary of Terminology and Abbreviations

Supplemental Site Information

Federal Facilities Inventory Requirements

i1

.................
......

Accession For

TNTIS fRhED
pTIC T8
Lo
Ju. .
B
Dinty
Ave .
. l‘\
Dict S
! .
il
AR

e et

.
P S
PSR
PRI ]

'
R AR
W PP LT W U B G S G PRt DAL

e

. ’.".'-.'.'.'-'
. ,'.'.‘v‘l. o

s v v et
talef a3 L




¢
i

[ ORI e CRCEE

. ‘-’z.‘ n" l' l.' A“ K "»

Figure
1-1 Phases of the Air Force Installation Restoration
Program « o « « o ¢ o o o o o s s ¢ o s o s o s o o o o
1-2 IRP Phase I Records Search Flow Chart . « « o« « « o o o
2-1 Regional Location of AFP 44, Tucson, Arizona . . . . .
2-2 Location of AFP 44 in Tucson Area, Arizona . . . . . .
2-3 Current and Maximum Boundaries of AFP 44, Tucson,
Arizona..-........-.......--...
2-4 Major Buildings Located at AFP 44, Tucson, Arizona . .
3-1 Physiographic Location of AFP 44 in the Basin and Range
Province =« ¢ ¢ o ¢ o o o ¢ ¢ o o s o o o o s o o o o
3-2 Surface Drainage at AFP 44, Tucson, Arizona . ¢ « « «
3-3 Soil Type Distribution in the Vicinity of AFP 44,
Tucson, Arizona .« « o« ¢ o o ¢ o ¢ o o ¢ o ¢ s o o o o
3-4 Geologic Map of Crystalline Bedrock, AFP 44, Tucson,
Arizona ¢ ¢ ¢« o ¢ ¢ ¢ 6 s e e 4 s e o e e 2 e e o s & o
3-5 Geologic Map Showing Distribution and Estimated
Thickness of Unconsolidated Sediments in the Area
of AFP 44, Tucson, Arizona . « o« « s o + o o o o o o &
3-6 Geologic Log for Well HAC 1, AFP 44, Tucson, Arizona .
3-7 Geologic Cross-Section A-A' Across AFP 44, Tucson,
Arizona « ¢ ¢ ¢ ¢ ¢« o 6 e e e e 6 s e s 6 s e o o & o
3-8 Location of Cross-Section Line A-A' at AFP 44, Tucson,
ATiZONa ¢ o ¢ o o 4 o o o o o o o ¢ s o o v s 6 e o o »
3-9 Potentiometric Surface Map of the Upper Aquifer Zone
at AFP 44, Tucson, Arizona . .« & « o ¢ o s o o o o o+ &
3-10 Approximate Boundaries of the Four Contaminated
Groundwater Areas in the Tucson International Airport
Area, Based on Data Collected from March 1981 to November
1982....l’..."...llll.‘...‘.
3-11 Past Disposal Locations at AFP 44, Tucson, Arizona . .
3-12 Locations of Wells Sampled by the FIT in March 1981, AFP

Baal o tom S

LIST OF FIGURES

44, Tucson, Arizona . « « o o o s o o o ¢ o o o o o o

iid

R, S Y . A N P AR T T I R S L L L L R AN VL PR Y RO PR

3-12

3-14

3-16

3-19

3-20

3-23

3-26

3-27

3-29

AP




e et

..

Figure
3-13

4-3

4-4

4-5

AR DI Tt - 3P SIS UL WY

o

LIST OF FIGURES (Continued)

Locations of Monitoring Wells and Soil Borings from
Stage I of the Hargis & Montgomery Investigation,
AFP 44, Tucson, Arizona . . + ¢ « o o o o o o o o o o &

Locations of Monitoring Wells and Soil Borings from
Stage II of the Hargis & Montgomery Investigation,
AFP 44, Tucson, Arizona « « ¢ o ¢ ¢« o o ¢ o o o o o o &

Locations of Ten Additional Monitoring Wells Installed
in 1983 at AFP 44, Tucson, Arizona . ¢« « ¢« ¢« &+ &« o« 4+ &

Potential Contaminant Source Areas in the Tucson
International Airport Vicinity . « ¢ « ¢ & o o ¢ o « &

Past Disposal Locations at AFP 44, Tucson, Arizona . .

Historically Designated Areas of Bulk Chemical Storage
at AFP 44, Tucson, Arizona =« « « o ¢ s o o o o o o o

Current and Past Locations of Fuel Storage Tanks
at AFP 44, Tucson, Arizona . « « o « o o o o o o o o o

Locations of Fire Training Activities at AFP 44,
Tucson, Arizona « « o« « o« ¢ o o o o ¢ o s o 5 o o o o »

Locations of Waste Storage at AFP 44, Tucson,
Arizona + ¢ ¢ ¢ ¢ s 0 0 s s e s e e e e s 4 s s 8 e e s

Past Disposal Locations at AFP 44, Tucson, Arizona . .

Location of Sites with Potential for Environmental
Contamination or Contaminant Migration, AFP 44,
Tucson, ATiZzONAa « « ¢ o o ¢ o o ¢ o o 2 o o s v o s o o

Monitoring Well Locations at AFP 44, Tucson, Arizona .

iv

PO
- P N R S
LN Lt e et L. et (SR R T
e ol e o I e R L PSRN O WP U5 O

Page

. 3-32

. 3~41 g

. 3-45 ‘.

. 4-19 g7

. 4=26 ]
]

. 4-29 i"#

. b4-44 jﬁ;@

. 4-53

. 4-63

. 5-3

RIS I TR P S N
~ S,

EYRIC R RY

. . o " Wt e L S
.. PR At et -
PO PP SRy J‘JA‘_"_‘\J}l:_A“..A‘A b U T T W S




LV" CafiC CE Jia ~ SR A et e a i L O S i e i e et S b i S A At i it Jaar o e oA JJA AR SN o SO oA oS- A/ - RS AN A AR At e
o
ii
I
t‘f- LIST OF TABLES
ﬁ Table Page

. 2-1 History of Programs at AFP 44 . . . ¢« v v ¢« ¢« o 4 o o o o« + 2-5

2-2 Current and Past Activities in Buildings at Air

Force Plant 44 . & o v o o o ¢ o o o o o o o o o ¢ o o o o 2=7

3-1 Meteorological Data Summary for the Tucson
International Airport Area, Tucson, Arizona . . « « &« « « « 3-4

3-2 Physical Characteristics of Soils Present at
AFP 44, Tucson, Arizona ® o 8 & o o s 8 e e o s e e o * s » 3-9

3-3 Rare Plant and Animal Species Residing On or Transient
within an Approximate 50-mile Radius of Air Force
Plant 44, Tucson, ATizona . ¢ « o o « o s o s o s o o o o o 3-48

4-1 Industrial Operations (Shops) Waste Management . « . . . . 4-3

4-2 Recent Waste Generation Rates Based on AFP 44's
Annual Generator REPOILS + ¢ s o o s s o s o o o o s o o & 4=7

4-3 Historically Designated Areas of Bulk Chemical Storage
atAFPZ‘a.o.oo.n.oconcvbu.oco'ooco 4"20

4-4 Listing of Chemical Storage Tanks at AFP 44 . . . . . . . . 4-21
4-5 Listing of Fuel Storage Tanks at AFP 44 . . . . . « . . ., . 4-27
4-6 Summary of Past Fire Training Activities

at AFP 4[‘ o« » s e ¢ ¢ e e e e s & 5 e e s e+ o e o & 2 o e = [‘_30
4-7 Listing of Waste Storage Tanks at AFP 44 . . . . . . . . . 4-45
4-8 Summary of Waste Disposal History by Waste Type

and Site at AFP 44 e e e ¢ o e & & 2 & & & s 2 o B o o s » 1‘—51
4-9 Summary of Decision Logic for Rating Areas of

Potential Environmental Concern at AFP 44 . . . . . ., . . . 4-61
4-10 Summary of HARM Scores and Ratings for Identified

Sites ® & e & 8 e e e s e e & e 2 2 e 5 e * s s & o & s s » 4—64
5-1 Summary of Sites with Potential for Environmental

Contamination o « o o o ¢ o o ¢ o o o o o s o o o s s o« o « 54

. P T N > . e T o« et e e, o S . . B - o - el . . . .
LA AU S AL P i wir SR e L SRR o Bt PRI B e B S S B . -




A e b A A aae et i et e iadetu v i f fe e de AuCh b Seh SR L ACR A i B C A ke et Al At TR e e A A A e St SR g e

EXECUTIVE SUMMARY

This report presents the findings of the Installation Restoration Program

]
»

(IRP) Phase I Records Search/Installation Assessment of Air Force Plant 44 (AFP

.~ . -
“w s

44) located near Tucson, Arizona., Previous comprehensive environmental hydro-

geologic investigations have been conducted on and around AFP 44 to determine
the nature of environmental contamination from past hazardous waste management
practices in the Tucson International Airport (TIA) area. Objectives of this
investigation included the review of these investigations and any additional

historical information obtained from interviews and site records, and the

preparation of a comprehensive Phase I report in the IRP format. As intended
under Phase I of the Air Force IRP, this investigation also identified the
potential for environmental contamination from past management of hazardous
substances at AFP 44 and assessed the probability of contaminant migration that

could have an adverse effect on public health or the environment.

Installation Description

AFP 44 is a government-owned, contractor-operated (GOCO) installation

located approximately 15 miles south of downtown Tucson. The plant property -

)
]

Ry

occupies 2,258 acres, of which over 80 percent is undeveloped desert. .

«
)

Hughes Aircraft Company operates AFP 44 under a facilities contract with &

PRI PR s 4
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the Air Force's Aeronautical Systems Division (ASD) at Wright-Patterson Air

’
£

Force Base (AFB), Ohio. <Current activities include the manufacture, development,

and testing of missile systems und:r acquisition contracts with the Air Force,

PII PR )

Army, and Navy. Historical activities have been similar.

A potential groundwater contamination problem in the TIA area was identi-

P

fied in 1981 by the U.S. EPA. Subsequent environmental investigations at AFP

44 were conducted in cooperation with the investigative efforts by the U.S. EPA

and the State of Arizona and have confirmed that AFP 44 is ome of a number of :
contributors to the groundwater problem in the TIA area. Numerous investiga- ?G
tions performed at and in the vicinity of AFP 44 by Hughes Aircraft and the Air ;::
Force have determined the extent and magnitude of groundwater contamination at ;f:
the facility. Based on the findings from these studies, a plan for contaminant ;;ij
s

ES-1 o




control and remedial action implementation (IRP Phase IV) has been published
(October 1985) for public review and comment. This plan will be executed once

it is finally approved.

Environmental Summary

gy
e

The following summarizes the major environmental characteristics in the

vicinity of AFP 44:

o The regional aquifer system that exists in the vicinity of AFP 44 is
comprised of an upper and lower zone. These two zones are separated
by a thick sequence of clayey sediments which acts as an aquitard and
restricts the movement of water between the two aquifer zones.

e A sandy clay layer occurs above the regional water table in the vicinity
of AFP 44, This layer also acts as an aquitard and retards the downward
movement of fluids. This aquitard has caused the development of a
perched groundwater zone beneath plant property in the vicinity of the

former waste disposal areas. Contaminants from these former disposal ?:}

areas have been found in the perched zone. S
e The regional water table beneath AFP 44 occurs at depths from 100 to 'ﬁg$

140 feet below land surface. z

] Regional groundwater flows in a northwest direction.

e The regional aquifer underlying the City of Tucson is a sole source
aquifer in the Tucson area.

g‘1

e Concentrations of the organic solvents trichloroethylene (TCE), 1,1,1- N
trichloroethane (TCA), and 1,l-dichloroethylene (DCE) occur in the e
regional aquifer beneath AFP 44, <

e Concentrations of hexavalent chromium (0.2-0.5 ppm) occur in the o
regional aquifer beneath AFP 44 in two small, restricted areas. E i

e Five general contaminant source areas were tentatively delineated in
the TIA area by the Arizona Department of Health Services and were
believed to have contributed to the overall groundwater problem in the

area. One of the source areas was identified as including former ﬁii

waste disposal sites at AFP 44, r

>

-\ -.

° Four contaminant areas emanated in a northwesterly direction from the .u;i

five general contaminant source areas. ;{ij

™ The area of contamination emanating from AFP 44 probably has migrated r:if
to the vicinity of Los Reales Road. )

Y
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° Contamination in the regional aquifer emanating from the TIA area has

resulted in the closing of seven City of Tucson water supply wells and
- two AFP 44 water supply wells. One of these city wells and both AFP 44
production wells were closed in response to the discovery of groundwater
contamination at AFP 44,

v _w
ENM!

v ¥ v

o
« 2

e Surface water drainage is controlled by two intermittent streams,
several drainage channels, and the plant's storm drain system. The
ultimate discharge of surface water is into the Santa Cruz River.

]

k
:
b,
b

e The soils within the plant area are generally well-drained and moderately
permeable, originating from the alluvial sediments of the Tucson Basin.

e The AFP 44 area has an annual net precipitation rate of minus 55
inches, which provides a low driving force for contamination migration.

Findings and Conclusions

Review of past operations and waste management practices at AFP 44 has

identified 11 sites that may have caused contamination and contaminant wmigration. o

The identified sites have been evaluated and ranked using the Air Force Hazard Eyq

Assessment Rating Methodology (HARM). As noted above, extensive environmental
investigations have already been performed and a remedial action plan has been N
developed which will be implemented once approved. In addition, response

measures have already been implemented at some sites where, on the basis of {~4

prior investigations, such actions were considered necessary to prevent the

ot

continued release of contaminants.

e %
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The current environmental monitoring program at AFP 44 is considered to be

sufficiently comprehensive to constitute an IRP Phase Il program. Additionally,

"o

data acquired to date has allowed a determination of the extent and magnitude

]
. e,
. SAFRFAFNS
. ' - ® g " *
o [TV Sy o

b

of contamination resulting from past waste management activities and the

selection of Phase IV remedial action.

Recommendations ARS

AFP 44 should: kL

e Expedite implementation of the remedial action plan

‘."~'A""'.‘,'.

¢ Continue environmental monitoring at the facility to assess remedial
= action effectiveness and to ensure that sites identified by this Phase =
I are no longer sources of continued contaminant release X

Y ES-3 2
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Remove all underground tanks and perform any necessary remedial actions,

e.g., the excavation of any contaminated soils in the vicinity of the
underground tank sites

Sample and analyze soils in the area of Site 13, a former waste oil
spreading site, for the presence of PCBs. This should be done only
as a precautionary measure, since the records search did not reveal
any evidence that PCB-containing oils were disposed in this area.

Seal any wells that are screened in both the upper and lower zones

of the regional aquifer and in the path of an area of groundwater
contamination.
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1.0 INTRODUCTION

1.1 BACKGROUND AND AUTHORITY

Because of its primary mission, the United States Air Force (USAF) has
long been engaged in a wide variety of operations dealing with toxic and
hazardous materials. Federal, state, and local governments have developed
strict regulations to require that disposers identify the locations and
contents of disposal sites and take action to eliminate the hazards in an
environmentally responsible manner. The primary Federal legislation governing
disposal of hazardous wastes is the Resource Conservation and Recovery Act
(RCRA) of 1976, as amended. Under Sections 3012 and 6003 of RCRA, Federal
agencles are directed to assist the Environmental Protection Agency (EPA) and
state agencies in the inventory of past disposal sites and to make the
information available to requesting agencies. The Department of Defense (DOD)
developed the Installation Restoration Program (IRP) to identify and eliminate
in an environmentally responsible manner any hazards related to past disposal
sites on Air Force facilities. The current DOD IRP policy is contained in
Defense Environmental Quality Program Policy Memorandum (DEQPPM) 81-5, dated
11 December 1981 and implemented by Air Force (AF) message dated 21 January
1982. DEQPPM 81-5 reissued and amplified all previous directives and
memoranda on the IRP. DOD IRP policy is to identify and fully evaluate
suspected problems associated with past hazardous contamination and to control
hazards to health and welfare that resulted from these past operations. The
IRP is the basis for response actions on Air Force installations under the
provisions of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980, clarified by Executive Order 12316, and 40 CFR
300 (National Contingency Plan).

The Air Force IRP is a four-phase program, as shown by Figure l-1. The

four phases are as follows:

1. Phase I - Installation Assessment (Records Search). Phase I is the
responsibility of the Air Force Engineering and Services Center
(AFESC) and is intended to identify and prioritize those past
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disposal sites that may pose a hazard to public health or the :
environment as a result of contaminant migration to surface or < -
groundwaters, or have an adverse effect by contaminant persistence in

the environment. In this phase, it is determined whether a site &5}
requires further action to confirm an environmental hazard or whether Ql:
it may be considered to present no hazard at this time. If a site Ao,
requires immediate remedial action, such as removal of abandoned ::*?
drums, the action can proceed directly to Phase IV. Phase I is a o
basic background document for the Phase II study. b
2. Phase II - Confirmation/Quantification. Phase II is the respon- o
sibility of the Air Force Medical Service and is intended to define ﬁfj
and quantify, by preliminary and comprehensive environmental and/or e
ecological survey, the presence or absence of contamination and the o
nature and extent of contamination; and identify sites or locations i ‘
where remedial action is required in Phase IV. Research requirements s
identified during this phase will be directed to AFESC for inclusion _ij-
in the Phase III effort of the program. Needs for contaminant health T
standards will be identified to the Command Surgeon for resolution. o

3. Phase III - Technical Base Development. This phase is the respon-—
sibility of the Air Force Engineering and Services Center and is
intended to develop a sound data base upon which to prepare a -
comprehensive remedial action plan. This phase includes implementa- "3ﬁ
tion of research requirements and technology for objective assessment Rt
of adverse effects. A Phase III1 requirement can be identified at any co

time during the program. P
4. Phase IV - Operations/Remedial Actions. This phase is the respon- tj{
sibility of the Air Force Engineering and Services Center and oY
includes the preparation and implementation of the remedial action o
plan. 1In addition, the Air Force Medical Services has environmental RSE

monitoring responsibility during this phase.

1.2 PURPOSE i

This investigation formally constitutes the Phase I IRP Records Search
for Air Force Plant 44 (AFP 44) located near Tucson, Arizona. Comprehensive iﬁi

environmental and hydrogeologic investigations have already been conducted on
and around AFP 44 to determine the nature of environmental contamination from
past waste management practices in the Tucson International Airport (TIA)

area. Investigations have been conducted in the TIA area by the USAF, the

e -
‘. l AR U
L% LI s

EPA, the Arizona Department of Health Services (ADHS), the Arizona Department };3
of Water Resources (ADWR), and the City of Tucson. An extensive hydrogeologic b{]
investigation and monitoring program has been conducted by Hargis & :25;
Associates, Inc. (formerly Hargis & Montgomery, Inc.) at and in the vicinity :_;
e
e
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A
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of AFP 44. These investigations have collectively identified potential areas
and sources of environmental contamination in the area of AFP 44. The
objectives of this Phase I investigation was to review the previous record
searches and investigations conducted by the USAF, Hughes Aircraft Company
(operator of AFP 44), Hargis and Associates, and the EPA; review any
additional information from interviews and site records; and prepare a
comprehensive Phase I report in the USAF IRP prescribed format. This report
is also intended to provide sufficient information to aid and support the
ongoing IRP efforts at AFP 44.

1.3 SCOPE

The scope of this Phase I investigation of AFP 44 includes all Air Force
and Air Force contractor activities for currently and previously owmed U.S.
Government property. The report includes all activities by Hughes Aircraft
Company (hereafter referred to as Hughes) located physically on AFP 44
property. Phase I activities included the following:

e Obtaining environmental data from Federal, state, and local offices
e Conducting an on-site visit including the following:

- records review

- personnel interviews

- fleld investigation

® Reviewing retired records from Air Force System Command (AFSC),
Wright-Patterson AFB, OH

o Reviewing reports compiled by Ecology and Environment, Inc. (Field
Investigation Team Report of AFP 44) and Hargis & Montgomery, Inc.
(now Hargls & Associates); including the review of hydrologic
monitoring data and findings compiled by the latter
¢ Evaluating hazardous material management practices using the Air
Force's Hazard Assessment Rating Methodology (HARM).
This report presents the findings of the above activities.

1.4 METHODOLOGY

The methodology used for this Phase I investigation was that specified by

the Air Force as shown in Figure 1-2. The investigation was conducted by
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Science Applications International Corporation (SAIC). The following team of

professionals conducted this investigation:

® Ms. Jennifer Bramlett; Task Manager, Environmental Scientist, and
Field Team Member

e Dr. Edward Repa; Senior Hydrologist and Field Team Member
e Mr. Josh Margolis; Environmental Scientist and Field Team Member
e Ms. Claudia Furman, Geologist

e Mr. Shahid Mahmud, Chemical Engineer.

Resumes for these professionals are provided in Appendix A.

The Phase I investigation began with a review of information on AFP 44
gathered from AFSC and facility personnel during a government-owned,
contractor-operated (GOCO) facility environmental audit conducted in 1983.
Retired records were sent from AFSC archives to AFP 44 for review during the
site visit of November 12 through 16, 1984. During this site visit, the field
team conducted a tour of the facility, reviewed facility activities, conducted
file searches, and interviewed employees involved in various facility

operations.

Concurrent with site visit interviews and records reviews, appropriate
Federal, state, and local offices were contacted for information regarding
activities at AFP 44, environmental setting data, and other available per-
tinent information. Appendix B provides a complete list of outside agency

contacts made as part of this investigation.

The team additionally reviewed previous record searches and investi-
gations conducted by the AF, Hughes, and the EPA. The team also reviewed IRP
Phase II documentation relating to the CERCLA response at AFP 44. These

investigations and relevant documents included the following:

o Field Investigation Team (FIT) Preliminary Site Inspection Report for
AFP 44
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- e Stage I and Stage II Investigation Reports (Phase II documentation) of
Subsurface Conditions in the Vicinity of AFP 44

i e Interim Report on the Digital Simulation of Contaminant Transport in
R the Regional Aquifer System of AFP 44

‘i e Summaries of the 1982 and 1983 Hydrologic Monitoring Programs at AFP

2 44

! ® An Analysis and an Evaluation of Data Collected by the Tucson

X Groundwater Contamination Study Task Force

; e Annual Generator's Reports and Quarterly Reports from AFP 44 to ADHS.

-

. Appendix D contains a complete listing of references cited in this report.

Sites with the potential for environmental contamination were identified

' from these investigations, interviews, and record review activities. Each

E] site was assessed for its potential to have caused environmental contamina-

' tion, based on available data. If the potential for envirommental contamina-
tion and contaminant migration existed, the site was evaluated and prioritized
using the Alr Force's Hazard Assessment Rating Methodology (HARM). The rating

I' methodology and site rating results are provided in Appendices E and F,

| respectively.

:%- IRP activities are ongoing at AFP 44, and a remedial action plan is

.I currently (October 1985) in the public review and comment stage. This Phase 1

. report makes some recommendations regarding the continuance of environmental

monitoring and the implementation of remedial actioms.
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2.0 INSTALLATION DESCRIPTION

2.1 LOCATIOR

Alr Force Plant 44 (AFP 44) is located geographically near Tucson,
Arizona at latitude 32° 06' 00" and longitude 110° 55' 44". The plant is
located 15 miles south of downtown Tucson, immediately south of Tucson
International Airport, and approximately one mile east of Nogales Highway
(Route 89). Other sites of interest in the vicinity of the facility include:
the San Xavier Indian Reservation (west of Route 89), Davis-Monthan Air Force
Base (approximately 3 miles to the northeast), the Saguaro National Monuments
(approximately 10 miles to the northeast and 15 miles to the northwest), and
the Santa Rita Experimental Range (approximately 12 miles to the south).
Figures 2-1 and 2-2 show the regional and area locations of AFP 44,

respectively.

Hughes Aircraft Company is and has been the only contract operator of AFP
44, 1Industrial facilities at AFP 44 presently occupy a total building area of
1,061,104 square feet. 1In total, AFP 44 encompasses 2,258 acres.

2.2 PLANT HISTORY

AFP 44 was first constructed by Hughes in 1951 for the purpose of
producing the Falcon family of air-to-air missiles for the Air Force. 1In
1954, the facility was expanded with the installation of a Final Assembly and
Checkout (FACO) Facility for tte purpose of arming products to an operation-
ally ready configuration.

Figure 2-3 identifies both the historical maximum and current boundaries
of AFP 44. The facility was purchased from Hughes by the U.S. Govermment in
1951. The maximum boundary remained the same from 1951 to 1958, when a
portion was deeded to Tucson Airport Authority (HAC General Site Plan, 1961).
The boundaries have not changed since 1958. The facility has continued
production of sophisticated, small- to mediumsize, air-to-air, air-to-ground,
and ground-to-ground guided missiles. Table 2-1 outlines the history of
programs at AFP 44,
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Table 2-1. HISTORY OF PROGRAMS AT AFP 44 R
Z.'-:.'
o L
{: Program Period of Operations DOD Entity '\_.
b Falcon 1951-1963 Air Force —
571IN 1963-1968 Air Force F.es
HM-555 and Taran 1963-1968 Alr Force
Falcon Air Intercept Missile 1965-1971 Air Force ‘s
(AIM) - 4D Missiles & Launchers e
Falcon AIM 4B and 4C 1968 Air Force .
Walleye Glide Bomb (AGM-62A) 1969-1971 Navy =
Roland Missile 1974-1981 Army L4
Fighting Vehicle System 1980-1982 Army
Army Tracked Optically, Wire~guided 1965-Present Army
(TOW) Missile
Lightweight Rocket Launcher 1978-Present Army >
<4 Maverick Missile and Launcher 1968~-Present Air Force and \E‘-
by Navy bz,
Phoenix Missile and Launcher 1968-Present Navy S
; Angle Rate Bombing System (ARB3) 1980-Present Navy and Marines ::-::}
Advanced Medium Range 1982-Present Alr Force and
N Air-to-Air Missile (AMRAAM) Navy T
. N
- Source: HAC, 1984. ;
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2.3 ORGANIZATION AND CURRENT ACTIVITIES

Hughes Aircraft Company operates AFP 44 under a faclilities contract with
the Air Force Aeronautical Systems Division (ASD), Wright-Patterson Air Force
Base, Ohio. Hughes' operations at AFP 44 center around the manufacture,
component research, development, and testing of five missile systems for the
Air Force, Army, and Navy. Specifically, the following systems and components
are produced: Phoenix missile launcher and auxiliary system; Tracked
Optically, Wire-guided (TOW) missile; Maverick missile and launcher; Angle
Rate Bombing (ARB) System; and Advanced Medium Range Air—to-Air Missile
(AMRAAM) . Support operations have included equipment cleaning, general
maintenance, and engine test firing (JRB, 1983). Hughes currently employs
8000 personnel, working on three shifts. The third shift consists of a
skeleton crew of emergency response and maintenance personnel. Additionally,
the U.S. Government maintains a presence at the Air Force Plant Represen-
tative's Office (AFPRO) which is responsible for the administration of DOD

acquisition contracts and the Air Force facilities contract.

Table 2-2 lists the current and past activities of occupied buildings at
AFP 44. Figure 2-4 illustrates the locations of major buildings. The
buildings located north of the plant's boundary are owned or leased by Hughes,
and situated on land owned by the Tucson Airport Authority.
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3.0 ENVIRONMENTAL SETTING

This section presents a summary of the environmental setting of Air Force

Plant 44 (AFP 44). The section focuses on the geologic, hydrologic,
and ecologic conditions that influence the movement of hazardous materials in

the environment or that may be adversely affected by the presence of hazardous

oor T ’
X

< materials.

'i 3.1 GEOGRAPHY AND TOPOGRAPHY

AFP 44 is located within the Sonoran Desert section of the Basin and
Range physiographic province as shown in Figure 3-1. The province is
generally characterized by north- to northwest-trending isolated mountain
ij ranges separated by either desert plains or basins. AFP 44 is located in one
2 of these basins referred to as the Tucson Basin. This basin is a broad 1,000
square mile area in the upper Santa Cruz River drainage basin. The basin is
partially surrounded by mountain ranges, including the Santa Rita, Empire,

Il Rincon, Tanque Verde, Santa Catalina, Tortolita, Sierrita, Black, and Tucson
. Mountains. The eastern and northern ranges are at altitudes between 6,000 and

8,000 feet above mean sea level (msl), with peaks at altitudes greater than

9,000 feet msl.

The ranges to the west are between 3,000 and 6,000 feet msl

(CH2M Hill, 1982).

AFP 44 itself is located at an altitude of approximately

2,600 feet msl on a relatively flat terrain. Elevations across plant property

range from 2,570 feet msl at the northwest corner to 2,630 feet msl near the

southeast corner. The 60-foot difference in elevation occurs over a distance f}g

of 2 miles, indicating a surface slope of less than one percent towards the f 3
northwest (E&E, 1981). L

3.2 METEOROLOGY RN

t

The general climate of AFP 44 is characterized by warm semi-arid NSNS

ek

conditions, common for much of the southwestern United Staté&s. (Climatic .}51

factors are largely influenced by a latitudinal high pressure zone, distance ~E*T

from major water bodies, and the presence of mountain ranges partially

surrounding the plant area (CH2M Hill, 1982). BRCA
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Figure 3-1. Physiographic Location of AFP 44 in the Basin and Range Province
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The summer season is long and hot, extending from April through October,
with an annual average of 41 days with maximum temperatures above 100°F. Some
relief from high temperatures, however, is provided by an associated low
average relative humidity of 37 percent. Under usual conditions, the diurnal
temperature range is large, averaging almost 30°F, although it may exceed
40°F. Clear skies or very thin high clouds permit intense surface heating
during the day and active radiational cooling at night, a process enhanced by
the characteristic atmospheric dryness (NOAA, 1981). The short winter season,
which extends from November through the month of March, is characterized by
clear, mild weather with intermittent periods of overcast sky. The average
monthly temperatures during the winter months range between approximately 54°F
to 62°F. The annual average temperature for the AFP 44 area is about 68°F,
with average daily maximum and minimum temperatures of 82°F and 54°F,

respectively.

Precipitation at AFP 44 averages about 1l inches per year with more than
50 percent occurring between July and September in the form of high intensity,
short duration summer thunderstorms, usually in small areas. A secondary
precipitation maximum occurs between December and March, when frontal storms
produce widespread precipitation and provide 20 percent of the yearly
precipitation. Winter precipitation is generally less intense than summer
precipitation, but is of longer duration. The months of April, May, and June
are typically the driest, with less than 0.5 inches of precipitation per
month. The mean annual lake evaporation rate in the Tucson area is
approximately 65 inches per year. The net precipitation for the AFP 44 area
(mean annual precipitation minus mean annual evaporation) is approximately
minus 55 inches per year, which provides a low driving force for contaminant
migration. Table 3-1 summarizes monthly and yearly temperature and

precipitation data for the AFP 44 area.

Wind patterns are influenced to a large degree by the surrounding
mountains, as well as by the general slope of the terrain. Prevailing winds
are from the southeast during much of the year. However, variable temperature
gradients between the ad jacent mountains and the basin floor result in diurnal

pattern changes, with winds from the west and northwest during the day and

—
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from the southeast at night and during dawn hours. Average winds are
typically less than 10 miles per hour in the plant area; however, a maximum
speed of 71 miles per hour has been recorded at the Tucson International

Airport (NOAA, 1981).

3.3 SURFACE HYDROLOGY

The Tucson Basin is drained by the Santa Cruz River, which flows in a
northwesterly direction through the basin. 1In the vicinity of AFP 44, the
river flows almost due north and is located approximately 1.5 miles west of
the plant's western boundary (USGS, 1983). Major tributaries of the Santa
Cruz River in the vicinity of AFP 44 include Julian Wash, Pantano Wash, Arroyo
Wash, and Rillito Creek, all of which flow either in a westerly or north-

westerly direction into or towards the Santa Cruz River.

The relatively small quantity and irregularity of rainfall in the Arizona
desert results in erratic natural flows in the Santa Cruz River and its
tributaries. These drainageways are dry most of the year and flow only
during, and immediately following, rainstorms. To optimize surface water
resources and concurrently prevent flood damage from infrequent but severe

storms, many drainage channels have been constructed in the Tucson area.

Surface drainage in the AFP 44 area is controlled by two intermittent
streams, a series of drainage channels, and a subsurface storm drain system.

Generally, surface drainage across the plant property is in a west-north-

westerly direction towards the Santa Cruz
the two intermittent streams in the plant
through the southern portion of the plant
from the Tucson International Airport and
plant property. The two streams meet and
Highway.
River (E&E, 1981).

VIR AL SN o AR Vol Wit Tk § W0 WU W

River, as shown in Figure 3-2. Of
area; one, the Arroyo Wash, runs
property, and the second stream runs
above the northwest corner of the

drain to the west toward Nogales

From Nogales Highway, drainage is westerly toward the Santa Cruz
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The storm drain system at AFP 44 serves to direct surface runoff from the
main facility area to drainage channels located just west of Building 801.
The drainage channels, in turn, direct surface water to the west, in the

direction of the river.

3.4 SOILS

In a recently completed soil-mapping effort conducted by the Soil
Conservation Service (SCS), five distinct soil series were identified and
mapped in the vicinity of AFP 44. The following sections briefly describe
each of the five series and Figure 3-3 illustrates their approximate
boundaries and configurations in the immediate plant area (SCS, unpublished).
This survey may not agree with older surveys because it was recently completed
by the SCS. Additional characteristics of each soil type are presented in
Table 3-2.

3.4.1 Cave Series (74)

The Cave so0il series consists of shallow, well-drained, moderately
permeable soils. This soil type is most commonly formed in gravelly mixed
alluvium on low hills and valley fill. Typically these soils have a pale
brown, gravelly, sandy loam surface layer about 7 inches thick and a pink,
gravelly, loam substratum 5 inches thick over indurated lime-cemented
material, 18 inches thick. Finally, from 30 to 60 inches, there is light
brown, weakly-cemented, gravelly, loamy sand. Cave soils are found along

slopes between O and 8 percent.

3.4.2 Yaqui Series (21A)

The Yaqui series consists of deep, well-drained soils formed in mixed
calcareous alluvium on alluvial fans. Typically these soils have strong,
brown, fine, sandy loam surfaces that are about 4 inches thick. The subsoil .}i&
is brown to dark brown sandy clay loam with a thickness of about 27 inches. v

At depths between 30 and 60 inches, the subsoil consists of a yellowish red DA

clay loam in the upper portions, and a light brown gravelly loam in the lower f;Z

portions. This soil type is found at slopes between 1 and 3 percent. é;g
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Table 3-2. PHYSICAL CHARACTERISTICS OF SOILS PRESENT AT AFP 44, TUCSON, ARIZONA

Soil Permeability Soil Clay
Classification (inches/hour) Reaction (pH) Content (Percent)

Cave (7A) 0.6-6.0 7.9-8.4 2-20
Yaqui (21A) 0.2-2.0 7.4-8.4 10-35
Nickel (24A) 0.2-20.0 7.9-9.0 3-10
Sahuarita (294) 0.2-6.0 7.4-9.0 10-35

Riggs (39A) <0.06 7.4-9.0 40-65

Source: SCS, unpublished
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3.4.3 Nickel-Sahuarita Association (24A)

The Nickel series consists of deep, well-drained soils formed on
digsected terraces in alluvium that originated from mixed rock sources. A
typlcal profile of this soil material consists of two parts: (1) a light
brown, gravelly, sandy loam surface layer tha: is about 7 inches thick, and
(2) a light brownish-gray, very gravelly, sandy loam to a depth of 60 inches.

These soils occur on slopes that are between 1 and 8 percent.

3.4.4 Sahuarita-Mohave Complex (29A)

The Sahuarita soil series consists of deep, well-drained soils formed on
alluvial fan terraces in mixed calcareous alluvium. Typically, these soils
have light yellowish brown, very gravelly, fine sandy loam surfaces that are
about 3 inches thick. The next layer is about 25 inches thick and consists of
light yellowish brown, fine sandy loam. Finally, the buried subsoil occurs at
28 to 60 inches below the surface and consists of loam and very gravelly sandy
clay loam. These solils are most typically found on slopes that are between 1

and 5 percent.

3.4.5 Riggs Series (39A)

The Riggs soil series consists of deep, moderately well-drained, low
permeability soils that form in mixed alluvium on alluvial fans and flood
plains. This series typically has a brown clay surface layer about 6 inches
thick, a mid-layer of brown clay subsoil 32 inches thick, and a brown and pink
clay substratum with soft lime masses to 60 inches and more. The Riggs series

is found along slopes between 0 and 1 percent.

3.5 GEOLOGY

Figure 3-4 illustrates the geology of the AFP 44 area. AFP 44 lies
within the central area of an alluvium~filled basin that is partially
surrounded by basement (crystalline) mountain ranges. 1In general, the source
for alluvium is crystalline rock consisting of granite, granite-gneiss,
schist, andesite, basalt, and limestone, which has eroded from the nearby

mountains and has been transported by eolian and fluvial forces. These
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deposits are generally unconsolidated sediments of variable thickness which .*T%

were deposited during Pliocene and Quaternary time (less than 10 million years
ago). Their thickness varies from just a few feet at the periphery of the
Tucson Basin adjacent to the mountains, to greater than 5,000 feet in the
central portion of the basin as shown in Figure 3-5. The unconsolidated
sediments have been deposited on top of basement rock, which is probably of

the same composition as the surrounding mountain ranges (CH2M Hill, 1982).

The alluvial deposits in the vicinity of AFP 44 are quite variable
despite the fact that they were all derived from crystalline rock. The
variability stems from the different depositional environments that existed.
In general, most of the deposits were emplaced by running water which eroded
the parent rock, transported the material toward the lowlands, and deposited
them in the basin. The finer-grained sediments, such as silts and clays, were
deposited at low water velocities during flood stages when rivers overflowed

their banks. The finer-grained sediments were then deposited on the adjacent

terrace or at the river mouth where alluvial fans were being formed. Coarser :jfi
materials, i.e., sands and gravels, were deposited within the stream bed o
itself. These sediments were distributed laterally by the constantly changing £—1

stream course (CH2M Hill, 1982). e

The alluvial sediments that were deposited in the basin and that underlie

the AFP 44 area have been characterized as belonging to four sediment groups

and these include, in descending order from the land surface: (1) surficial
deposits, (2) Fort Lowell Formation, (3) Tinaja Beds, and (4) Pantano
Formation (HMI, 1982a). Descriptions of these deposits are (HMI, 1982a):

e Surficial Deposits

The surficial deposits overlie the Fort Lowell Formation and consist
of terrace gravel, stream channel, and floodplain deposits. These
thin deposits, comprising mainly of gravel and gravelly sand with
localized sand and sandy silt, range in thickness from a featheredge
to several tens of feet.

e Fort Lowell Formation

The Fort Lowell Formation overlies the Tinaja Beds, and predominantly
consists of silty gravel near the basin margins, grading into a silty
sand and clayey silt toward the central part of the basin. These
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Figure 3-4. Geologic Map of Crystalline Bedrock, AFP 44, Tucson, Arizona

Source: CH2M Hill,
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Legend to Figure 3-4

Sedimentary and Volcanic Rocks

Quaternary and Upper Tertiary (Pliocenel
Sedimentary Rocks, Mostly Unconsolidated;
Includes Scarce Lava and Silicic Tuff

Middle Tertiary (Miocene and Oligocene)
Sedimentary Rocks; Locally Includes
Lava and Tuff

Middle Tertiary Volcanic Rocks of Silicic
to Basaltic Composition; Includes Related

Intrusive Rocks
Cretaceous Sedimentary Rocks

Lower Tertiary to Triassic Volcanic Rocks;
Includes Some Sedimentary Rocks

Mississippian through Cambrian Sedimentary
R Rocks on Colorado Plateau; All Paleozoic
Saed  Sedimentary Rocks in Basin and Range
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Younger Precambrian Sedimentary Rocks
and Intrusive Diabase
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Tertiary and Upper Cretaceous (ntrusive
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Figure 3-5. Geologic Map Showing Distribution and
; Estimated Thickness of Unconsolidated Sediments
in the Area of AFP 44, Tucson, Arizona
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sediments are 300 to 400 feet thick near the basin's center, and thin
out toward the mountains.

e Tinaja Beds

The Tinaja Beds comprise sand and gravel at the basin's margins, and
grade to gypsiferous, clayey silt and mudstone in the central portions
of the basin. These beds range in thickness from a featheredge to as
much as 5,000 feet.

e Pantano Formation

The Pantano Formation is a reddish-brown, silty sandstone, which
includes gravel with interbedded volcanic flows and tuffaceous
sediments. The thickness of the Pantano is estimated to range from a
few hundred to 1,000 feet.

Based on previous studies and general area-wide geologic information,
(HMI, 1982a; CH2M Hill, 198l1), the uppermost 175 to 225 feet of alluvium
underlying AFP 44 and the general vicinity is comprised of material belonging
to the Fort Lowell Formation. The underlying clayey sediments, encountered to
a depth of 600 feet, appear to correlate with the Tinaja Beds. The entire
thickness of the Tinaja Beds has not been penetrated by exploratory boring on

AFP 44 property and, therefore, the depth to the top of the underlying Pantano
Formation is unknown.

The nature and distribution of geologic materials on AFP 44 have been
further defined by samples obtained from soil borings and monitoring wells

installed on-site, and from the interpretation of drilling logs. Figure 3-6 j}”
illustrates the geologic log of a well located on AFP 44 property in the e
central portion of the facility. The geologic cross—-scction provided by this

log is typical of conditions found across the site. gv_

3.6 WATER SUPPLY

Four production water wells were drilled at AFP 44 between 1952 and 1961
to supply all water for domestic and industrial purposes at the plant. These
wells were designated HAC 1, HAC 2, HAC 3, and HAC 4.

HAC 1 was drilled to a depth of 400 feet in April 1952 and was deepened
to 600 feet in August 1979, After the deepening operation, chromium
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concentrations approaching, but never exceeding, the EPA maximum level for
drinking water was detected in the water supplied from HAC 1. HAC 1l was
removed from service as a precautionary measure and has not been used as a
domestic water supply well since August 1979. HAC 1 has been pumped only for
the purpose of collecting groundwater samples. 1In 1982, the well was sealed
with a cement slurry from approximately 600 feet to 250 feet below land
surface to prevent any possible migration of contaminants from the upper

aquifer zone to the lower aquifer zone through the well casing.

HAC 2 was drilled in July 1954 and cased to a depth of 504 feet, but was
abandoned and capped in September 1954 because its production rate was too low
to meet water supply needs at the plant. HAC 2 was never connected to the
water system. In March 1983, the well was sealed from total well depth to

16 feet below land surface with a cement slurry.

When HAC 2 failed to meet required water demands in September 1954, HAC 3
was installed in October 1954 to a depth of 400 feet. HAC 3 provided water to
AFP 44 until May 1981, when it was removed from service as a precautionary
measure because trichloroethylene (TCE) had been detected in other AFP 44
wells. 1In tests conducted in August and September of 1981, TCE was not
detected in HAC 3. 1In December 1984, HAC 3 was refitted to serve as a

recharge well in a pilot groundwater reclamation program at AFP 44.

HAC 4 was completed to a depth of 450 feet below land surface in March
1961. HAC 4 was not connected to the water system but served solely to
replenish the water tower that supplies the FACO fire protection system. In
March 1983, the well was sealed from total well depth to three feet below land

surface with a cement slurry.

All water used for domestic purposes at AFP 44 has been purchased from

the City of Tucson since May 1981.

Other domestic (city and private) and industrial wells exist in the

vicinity of the Tucson International Airport area which are not currently
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utilizing the groundwater resources because they showed signs of contamina-
tion. The source of contaminants may have been multiple. The existence of
o groundwater contamination in the airport area resulted in the closure of seven
city supply wells. The economic loss incurred by the city because of lost
water production has been small (Valdez, 1985). Lost production has been made

up by pumping less productive wells not affected by contamination.

3.7 GROUNDWATER HYDROLOGY

The thick sequence of alluvial sediments in the Tucson Basin forms a
single hydraulically connected aquifer system. This regional aquifer system
in the vicinity of AFP 44 has been defined by lithologic logs of AFP 44 water
production wells, monitoring wells, and wells owned by the City of Tucson
(HMI, 1982a). The regional aquifer system is comprised of an upper zone and a
lower zone separated by a thick sequence of clayey sediments. A sandy clay
zone also occurs intermittently above the regional water table. This sandy
clay aquitard retards the vertical migration of liquids and causes perched

groundwater to occur above the regional water table under AFP 44 (HMI, 1984b).

3.7.1 Perched Zone

The perched groundwater zone, comprised primarily of sandy clay and clay,
overlies portions of the upper zone of the regional aquifer beneath AFP 44.
This sandy clay zone pinches out north of the plant. The hydrogeologic
relationship between the perched zone and the regional aquifer system is
illustrated in cross-section on Figure 3-7. Location of the cross-section on
Plant 44 is shown in Figure 3-8. The perched groundwater occurs under

unconfined conditions at depths between 60 and 97 feet below the land surface

(bls). The material that overlies this zone consists of unsaturated alluvial
sediments comprised of alternating mixtures of sandy clay, clayey sand,

gravelly sand, and caliche. N

The sandy clay and clay zone acts as an aquitard and retards the vertical
- migration of fluids beneath AFP 44. This causes perched groundwater to
develop beneath sources of percolating water. The surface area of the perched

groundwater zone beneath the plant is approximately 100 acres, and has a th
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saturated thickness ranging from less than 1 foot to as much as 32 feet.
Historical evidence suggested that potential sources of water to the perched
groundwater zone included percolation of wastewater from former wastewater
holding ponds and drainage channels, all of which were replaced with lined
ponds in 1977. The current source of recharge to the perched groundwater zone

is probably percolation of natural surface runoff (HMI, 1984b).

3.7.2 Regional Aquifer

The regional aquifer system, as previously stated, is comprised of two
groundwater zones as shown in Figure 3-7. The upper groundwater zone consists
of sand and gravel with some clay and sandy clay, and occurs approximately
100 feet bls. This zone is underlain by a relatively impermeable deposit of
clay and sandy clay. The thickness of this clay material ranges between
50 and 100 feet across much of the plant property (Figure 3-7). Underlying
the clay deposit is the lower zone of the regional aquifer. The lower zone
consists of clayey sand with lenses of gravelly sand and sandy clay, and

occurs at depths between 300 and 350 feet bls.

AFP 44 is hydrologically influenced by groundwater recharge at the Tucson
basin periphery and by stream bed infiltration along the Santa Cruz River and
its tributaries. The plant is within an area of comparatively high ground-
water movement and recharge rates. However, groundwater levels in the Tucson

area have been declining since the 1940s, in part because of pumping.

Depth to groundwater in the past varied from 60 to 80 feet bls. Recent
water levels measured in AFP 44 production wells and monitoring wells
completed in the upper aquifer zone indicate a current depth to groundwater
ranging from about 100 to 140 feet bls. Water levels measured in wells
completed in the lower aquifer zone indicate a depth to water ranging between
130 and 225 feet bls. The higher elevation of groundwater levels in the upper
zone of the regional aquifer indicates that there is potential for the

downward movement of groundwater (HMI, 1982a; HMI, 1984a). “However, the upper
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and lower aquifer zones are generally separated by a predominately clay and

sandy clay sequence. This clay aquitard has a low permeability and thus

retards the groundwater movement betw.:en the two zones (HMI, 1984a).

The direccion of regional groundwater flow in both the upper and lower

zones beneath AFP 44 is northwest. The hydraulic gradient for the upper zone

is approximately 15 feet per mile or greater (Figure 3-9). Historical water

contour maps indicate that the direction of flow and the hydraulic gradient
have not changed significantly in the vicinity of AFP 44 since 1952 (HMI,

1982a). The average hydraulic corductivities of the upper and lower zones of

the regional aquifer in the vicinity of AFP 44 are estimated to be on the
order of 100 to 1,000 gpd/ftz, and 1 to 10 gpd/ftz, respectively (HMI, 1982b).

The permeability of the lower zone is one to two orders of magnitude less than

the permeability of the upper zone, according to area pumping tests. The clay

aquitard restricts hydraulic interaction between the upper and lower zones.

3.8 GROUNDWATER QUALITY

The following sections describe the quality of groundwater in the
vicinity of AFP 44.

RS

v "¢
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3.8.1 Geochemistry
The background quality of groundwater in the vicinity of AFP 44 is gen-

'
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erally good and chemically suitable for most uses. Historically, the use of

.n.’
BN
{
-

groundwater resources in the area has ranged from industrial supply and fire

4

‘

protection, to municipal and domestic drinking water.

Groundwater in the perched zone beneath the plant property is generally a
calcium sulfate type, calcium bicarbonate type, or sodium bicarbonate type.
Calcium and sodium are the principal cations, and sulfate and bicarbonate are
the principal anions in solution. The total dissolved solids content of water L*;
samples collected from the perched zone ranges from about 350 to 1,560 milli-
grams per liter (mg/l), and averages about 800 mg/l. The pH measured during
1983 for perched groundwater beneath AFP 44 ranges from 6.4 to 7.9 (HMI,
1984b).
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Groundwater in the upper zone of the regional aquifer is predominantly a

calcium bicarbonate type. The total dissolved solids content of groundwater
in the upper zone ranges from about 235 mg/l to 700 mg/l, and averages about
350 mg/l. The pH measured for groundwater in the upper zone from monitoring
wells at AFP 44 is normally around 7.0 (HMI, 1984b).

Groundwater in the lower zone of the regional aquifer is a sodium sulfate
or sodium bicarbonate type. The total dissolved solids content of lower zone
groundwater ranges from about 215 to 385 mg/l. The pH measured for ground-
water in the lower zone from monitoring wells at AFP 44 is normally around 7.3
(HMI, 1984b).

3.8.2 Contamination Problems

In December 1979, the Arizona Department of Health Services (ADHS)
completed a statewide surface impoundment assessment. As a result of this
study, AFP 44 was identified, along with a number of other sites in the Tucson
International Airport (TIA) area, as an area requiring further investigation.
Early field investigations conducted in the TIA area indicated the presence of
a variety of contaminants in wells. 1In early 1981, an extensive hydrogeologic
investigation of subsurface conditions at AFP 44 was initiated to determine
whether environmental contamination may have been caused by past hazardous
waste handling practices at the facility. A groundwater quality monitoring
program comprised of over 100 groundwater monitoring wells has been instituted
at and in the vicinity of AFP 44 by the Air Force and Hughes. In addition,
other groundwater quality monitoring programs have been instituted in other
areas by the EPA, the ADHS, the Arizona Department of Water Resources (ADWR),
and the City of Tucson.

The previous Investigations, the results of which are discussed in
subsequent sections, demonstrated that hazardous waste handling practices
employed at AFP 44 prior to the installation of the zero-discharge wastewater
treatment plant in 1977 resulted in contamination of groundwater. The contin-

uation of monitoring programs and investigations have also demonstrated that
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facility operations since 1977 have not caused or contributed to the existing

groundwater contamination.

Analyses of groundwater sampling data from the TIA vicinity collected by
the USAF, the ADHS, the EPA, the City of Tucson, and the ADWR indicated that
four areas of groundwater contamination in the TIA area existed (HMI, 1984a).
The configurations of these four areas of contamination based on 1981 and 1982
groundwater sampling data are shown in Figure 3-10. As illustrated in Figure
3-10, the areas of contamination ranged from the AFP 44 vicinity in the south,
and along the TIA to the north and northwest for about 3 to 5 miles. The four
areas of contamination are suspected to originate from five general source
areas consisting of numerous manufacturing companies known to have disposed of
industrial wastes in the TIA area (HMI, 1984a). These source areas are
discussed in greater detail in Section 3.8.2.6. The area of contamination
emanating from AFP 44 presently extends to the vicinity of the Los Reales
Road.

Investigations conducted at AFP 44 have resulted in the identification of
a number of former disposal sites that could have been sources of that ground-
water contamination which emanates from AFP 44. Figure 3-11 illustrates the
locations of former disposal sites discussed in the following text. The
figure also i1llustrates the locations of additional former sites to be

discussed in Section 4.6.3, Waste Disposal.

The hydrogeologic investigations and groundwater quality studies that
have been conducted at AFP 44 to date have provided data that resulted in the

following major conclusions:

e High concentrations of TCE and chromium occur within the regional
aquifer beneath AFP 44. TCA and DCE levels have generally decreased
since monitoring began in 1981 (HMI, 1984b).

e Contaminants in the lower zone of the regional aquifer beneath AFP 44
have not directly migrated from sources at the plant, but appear to
have resulted from the mixing of groundwater from the upper and lower
zones in two wells that penetrated both zones. These two wells have
since been sealed.
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Airport Area, Based on Data Collected from March s
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e Contamination of the regional aquifer immediately north of AFP 44 has N
probably occurred, in part, as a result of historical waste disposal ujxj
practices at AFP 44 (HMI, 1984a). B

o Contaminated perched groundwater does not pose an immediate threat to ti:'
water quality in the regional aquifer off-site, and contaminant Fub
concentrations have generally decreased since monitoring began in 1981 ey
(HMI, 1982b; HMI, 1984b). ?;g

k)

e Former solvent disposal pits located in the area west of Building 801 5{_
and north of the wastewater treatment plant (Site 3) were probably the O
main sources of TCE, TCA, and DCE detected in the regional aquifer f{f{
beneath the facility (HMI, 1982b). S

e Former sludge drying beds east of Building 801 (Site 5) were probably -t
the principal sources of chromium detected in the regional aquifer gﬁ'
(HMI, 1982b). =

~

Studies conducted to date are listed below and discussed in the following ;2;'
sections: I '
;ﬂ\:
e 3.8.2.1, Initial EPA Field Investigation Team (FIT) Project ;éz
e 3.8.2.2, Hargis & Montgomery Hydrogeologic Stage 1 Investigation i:i‘
e 3.8.2.3, Hargis & Montgomery Hydrogeologic Stage II Investigation F)
e 3.8.2.4, AFP 44 Digital Simulation of Contaminant Transport Ef!
e 3.8.2.5, AFP 44 Hydrologic Monitoring Program }:}
e 3.8.2.6, Tucson Groundwater Contamination Study Task Force Program o

e 3.8.2.7, Phase IV Remedial Action Program. =

3.8.2.1 1Initial EPA Field Investigation Team (FIT) Project

On March 3 and 5, 1981, a series of groundwater samples were collected at
eight off-site wells and three on-site wells by FIT members. The well loca-
tions close to and on AFP 44 are identified in Figure 3-12.

Concentrations of aluminum were found in all eleven wells, the highest -
levels were reported for wells SC-7 (700 ppb); HAC 1 (670 ppb), and HAC &4 L_;
(11,000 ppb). The other values ranged from 92 to 300 ppb. Five wells (HAC 1, '.T.
HAC 2, HAC 4, SC-7, and Cobb) showed measurable concentrations of chromium. 'lﬁ.
Wells HAC 1 and HAC 4 showed chromium concentrations at 160 ppb and 53 ppb,

respectively, and the reported values for other wells ranged from 12 to
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28 ppb. The USEPA drinking water standard for chromium is 50 ppb. Barium
levels were reported for all eleven wells, HAC 4 had the highest concentration
at B40 ppb. All other values ranged from 120 to 300 ppb. All reported
concentrations were lower than the drinking water standard of 1,000 ppb. Iron
levels were also reported for all eleven wells and the highest value reported
was for HAC 4 at 15,000 ppb. All other values ranged from 32 to 450 ppb. The
desirable limit for iron is 300 ppb. A lead concentration was reported only
for HAC 4 at a level of 100 ppb. Manganese was also reported for HAC 4 (730
ppb), Cobb (11 ppb), and HAC 1 (41 ppb). The drinking water standard for both
lead and manganese is 50 ppb. Boron concentrations were reported for all of
the wells, with concentrations ranging from 81 to 290 ppb, well SC~-1l had the
highest value.

Cyanide was only reported for wells Jack and Cobb at respective concen—
trations of 0.011 and 0.010 ppm. The only organics detected in one or more of
the eleven wells include TCE, TCA, DCE, and several phthalate esters.

The phthalate esters were only found in the municipal wells SC-10, SC-11,
SC-6, SC-16, SC-9, Jack, and Cobb; and were thought to have emanated from
vacuum pump lubricating oils or erosion of PVC plastic. The concentrations
were not at significant levels (E&E, 1981). TCE was detected in wells SC-7
(77 ppb), HAC 1 (4,600 ppb), and HAC 4 (100 ppb). DCE was detected in wells
SC-7 (11 ppb) and HAC 1 (260 ppb). TCA was only detected in well HAC 1 at
120 ppb.

The preliminary data collected during the March 1981 FIT project showed
some evidence that groundwater contamination had occurred on-site and that
contaminants may be migrating in a north-northwest direction. The conclusions
drawn from the results of this investigation included the need for additional
sampling and analysis of wells at and around the site, and the need to
identify potential contributory off-site sources of contamination. Only in
this manner could the March 1981 sampling results be confirmed, and the

lateral and vertical extent of contamination be defined.
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3.8.2.2 Hargis & Montgomery Hydrogeologic Stage I Investigation

In the spring of 1981, Hargis & Montgomery, Inc. (HMI) was contracted to

S hd T

conduct a preliminary hydrogeologic investigation to determine the impact of

R
l. o
.

o«
Lw ]

o o

historical waste disposal practices on groundwater quality at AFP 44. The

"¢ "n':'
L} ".l:"

locations of the waste disposal sites referenced in the following section were
identified on Figure 3-11.

"%

During the months of May and June of 1981, five monitoring wells and 15
soil borings were constructed at AFP 44, as shown in Figure 3-13. Five of the
15 soil borings were completed as monitoring wells in the perched groundwater
zone. Soll borings were drilled at those locations identified as waste
disposal sites. Soil samples were collected and analyzed to determine the
levels of trace metals and organic contaminants. The monitoring wells were
installed in both the upper and lower zones of the regional aquifer system,
and in the perched groundwater in the vicinity of the former wastewater

disposal ponds and sludge drying beds (Sites 4 and 5).

Groundwater samples were collected monthly from wells HAC 1, HAC 3,
HAC 4, and the Credit Union (CU) well beginning in May of 1981. Monitoring
wells M-1A, M-1B, M-2A, M-2B, and M-2C were sampled monthly after they were

5,.
e
LA

installed. The chemical analyses conducted for water samples included routine

.
I3

constituents, selected trace metals, and volatile organics. In addition,
selected wells (B-1, HAC 1, and CU) were also sampled for EPA priority
pollutants.

The HMI investigation generated a large volume of analytical data which
will not be presented in this report. These data are available in the
HMI Stage I report referenced in Appendix D. The most critical data and the
conclusions that were drawn by the investigation are summarized below
(HMI, 1982a):

e TCE, TCA, DCE, toluene, bis (2-ethylhexyl) phthalate, and hexavalent ﬁ}:
chromium were detected in the perched groundwater zone and suggested S
that percolation of wastewaters had occurred from the former waste-
water holding ponds (Site 4) and a drainage channel (Site 6) located
north of the evaporation ponds.
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e The occurrence of TCE, TCA, DCE, and elevated chromium concentrations
in the upper zone of the regional aquifer suggested that infiltration
and percolation of wastewaters had occurred, and that wastewater had
reached the regional aquifer system.

e The absence of chromium in water samples obtained from monitoring
wells screened only in the lower zone of the regional aquifer
indicated that migration of chromium to the lower zone had not
occurred.

o Based on soil analyses results, which showed elevated levels of trace
metals, the former wastewater disposal ponds and sludge drying beds
(Sites 4 and 5) were probably the principal disposal sites at AFP 44
for wastewater and sludge contalning trace metals. Significant
concentrations of trace metals were not reported for soil samples
collected in or adjacent to the drainage channel (Site 6).

e TCE concentrations in solls were greatest at suspected sites of former
waste disposal (Sites 1, 2, and 3); which suggested that these areas
were the principal disposal sites for TCE. Soil analyses results also
suggested that TCE was discharged in wastewater to the drainage
channel and former wastewater holding ponds (Sites 6 and 4,
respectively).

The final HMI Stage I report included recommendations for expanded and
continued investigative work at AFP 44. 1In order to define the distribution
of contaminants in the regional aquifer, more information was needed to
determine the extent of contaminated groundwater beneath the facility in both
the regional and perched zones, and the concentration of contaminants in the
aquifer. Additionally, the report recommended further investigation to
determine the extent of contribution by on—-site contaminants to off-site

groundwater contamination (HMI, 1982a).

3.8.2.3 Hargis & Montgomery Hydrogeologic Stage II Investigation

The design of the Stage 11 investigation was based on data collected
during the Stage I investigation discussed above. The Stage II investigation
involved drilling additional soil borings at known and suspected disposal
sites; soil sample collection and analysis; installation of additional ground-

water monitoring wells; and continued groundwater sampling and analysis.

During the Stage II investigative effort during the winter of 1981, 31
additional monitoring wells were completed at AFP 44 as shown in Figure 3-14.

Eleven of these were completed in the perched groundwater and 20 were
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completed in the upper and lower zones of the regional aquifer. 1In total,
during both the Stage I and Stage II investigations, 41 monitoring wells were
installed; 17 were completed to monitor the perched groundwater, and 24 were

completed in the regional aquifer.

Significant concentrations of chromium, iron, manganese, and zinc were
detected in groundwater samples obtained from the perched zone. Concentra-
tions of trace metals in samples obtained from borings B-1, B-2, B-3, and B-9
near the former wastewater disposal ponds and sludge drying beds (Sites 4
and 5) were as high as 0.16 ppm for chromium, 0.13 ppm for iron, 1.10 ppm for
manganese, and 1.80 ppm for zinc. Consequently, concentrations of chromium
and manganese Iin the perched groundwater exceeded the EPA's established limit

(0.05 ppm) for drinking water.

TCE and DCE were detected in all perched zone monitoring wells except

wells P-6 and P-10. TCE concentrations ranged from none detected to more than

1,600 ppb and were highest in P-1, B-1, B-2, B-3, and B-9; which were

constructed in the area of the former wastewater disposal ponds.

TCA concentrations detected in the perched groundwater ranged from none
detected to 390 ppb, the highest level was found in B-7 located north of
existing holding ponds along the drainage channel (Site 6).

Maximum concentrations of DCE in the perched zone ranged from none
detected to 690 ppb. The highest DCE level was found in B-3 near the former
disposal ponds (Site 4). Wells B-1, B-2, and B-9, which are also located in
the disposal pond areas (Site 4), showed levels between 390 and 480 ppb.

Chromium, zinc, manganese, and arsenic were detected in groundwater
obtained from monitoring wells penetrating the regional aquifer at AFP 44.
Chromium was the only trace metal detected at a level that exceeded EPA's
drinking water standard of 0.05 ppm. The highest chromium voncentrations in
the upper zone occurred in the area between well M-20, which is located near

the two former sludge drying beds east of Building 801 (Site 5), and well

HAC 1. Another area found with high chromium levels in groundwater in the

WU Vg W W WU
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upper aquifer zone was between wells M-7 and CU. Groundwater samples obtained

from the lower aquifer zone had chromium levels less than 0.0l ppm.

TCE was detected in all groundwater monitoring wells in the upper zone of
the regional aquifer, except for wells M-1A and M-15. TCE was also found in
samples taken from M-3B and M-12B which penetrate the lower zone. TCE levels
in the upper zone ranged from 13,000 ppb at M-11 to 3 ppb at M-19. Con-
centrations of TCE in the lower zone were 86 ppb in M-3B and 2 ppb in M-12B.

TCA was only detected in monitoring wells in the area west of well HAC 1
and north of existing evaporation and holding ponds. TCA levels in this area
ranged from 1 to 630 ppb. The highest concentration occurred in M-11, approx-
imately coincident with the area of highest TCE concentrations. TCA was not

detected in the lower aquifer zone.

DCE was detected in wells located in the area west of M-20 and north of
existing evaporation and holding ponds. Concentrations in the upper zone
ranged from none detected to 3,320 ppb. The highest DCE concentration in the
upper zone occurred in the vicinity of M-5 and also appeared to be coincident
with areas of highest TCE and TCA levels. DCE was detected only in the lower
zone at well M-3B. Specific information regarding the Stage II chemical
analytical data is available in the HMI Stage II report referenced in
Appendix D.

The distribution and concentrations of TCE, TCA, and DCE in the upper
zone of the regional aquifer suggested that the principal area of former waste
disposal for substances containing these organic compounds was located in the
area west of Building 801 and north of existing evaporation and holding
ponds (Site 3). The data also indicated a former disposal site in the
southeastern portion of AFP 44 property in the vicinity of M-18 (Site 2).

The TCE and DCE concentrations and distribution in the lower aquifer zone
suggested that contamination of the lower zone occurred only in the area west
of Building 801 and north of the holding ponds (Sites 4 and 3). The concentr-

ation and distribution of chromium in the upper aquifer zone suggested that
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the principal source of chromium contamination was seepage from the former
sludge drying beds located east of Building 801 (Site 5).

In conclusion, the results of the Stage II investigation supported the ngg
Stage I findings and were used to determine which areas on-site were {i{f
contaminant sources. N

ky
3.8.2.4 AFP 44 Digital Simulation of Contaminant Transport el

A solute transport model was compiled and calibrated for the regional

N

i

aquifer in the area of AFP 44 based on results of the Stage I and Stage II

investigations of subsurface conditions. The following section briefly

vy
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discusses the application of the model and the conclusions drawn from the

’
‘e %
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Y
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model results. A detailed discussion of this model and its use is available

3
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in Hargis & Montgomery's October 1982 interim report entitled: “"Digital

ol

Simulation of Contaminant Transport in the Regional Aquifer System, 1J.S. Air
Force Plant No. 44, Tucson, Arizona” (HMI, 1982c).
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The purpose of the groundwater flow and solute transport model was to
develop a tool to simulate the transport of contaminants in the groundwater
flow system in the vicinity of AFP 44. The model has been used to simulate
the transport of the volatile organic compound TCE in the groundwater flow

system.

The model area comprised approximately 55 square miles in the west-
central portion of the Tucson Basin and included several areas of known

groundwater contamination and suspected off-site contaminant sources. How—

ever, only contaminant sources presumed to originate from AFP 44 were included
in this particular model study. The results of the model simulation provided

evidence of off-site sources of groundwater contamination in the TIA area.

A suitable digital model was selected and calibrated to simulate ground- ARl

b -.’.-

water conditions for the period 1952 to 1982. The selected model was §33
developed by the U.S. Geological Survey for specific application to aquifer fkﬂ
contamination problems (HMI, 1982c¢). The model includes advection of solute ;E.
~
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mass at the mean velocity of flowing groundwater and the spreading of solute L;
mass caused by dispersion. The model is two-dimensional, so that the concen~ t'”:
trations of solute at a given location represent an average over the vertical %3i

o~

thickness of the aquifer. Only horizontal changes in contaminant concentra-

R
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tions were considered.

[ 4
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Calibration of the model and simulation of the development of a contami-~
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nation plume required that data be compiled which characterized the regional

aquifer, the hydraulic stresses imposed on the aquifer, and the contaminant

. PR
'.' F)

IR

inputs. The location of contaminant sources and periods of contaminant input
were estimated based on information concerning historical waste disposal prac-

tices and contaminant concentrations in the groundwater. This data was

2

gathered during the Stage I and Stage II investigations (HMI, 1982a;
HMI, 1982b).
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Computed TCE concentrations in the upper aquifer zone beneath AFP 44
generally duplicated the measured concentrations. Simulations were best in
the areas west and southwest of Building 801, where concentrations have been

measured at a relatively large number of locations. At that time, concentra-
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tions were not as well known south and southeast of Building 801, and only the

general features indicated by the data in this area were reproduced. }u

I
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The effects on the regional aquifer of TCE contamination at AFP 44 were
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estimated by simulating known groundwater conditions and imposing contaminant
sources. The results for 1982 data provided a framework for evaluating the

contribution of historical waste disposal practices at the plant to the Qiu
degradation of water quality northwest of the plant. Results of the 1982 5~%
computer model simulation indicated that the area of contaminated groundwater ‘
originating from the plant, as measured by a 10 ppb contour of TCE concentra- e

tion, probably did not extend north of Los Reales Road (HMI, 1982c).

Samples collected in September 1984 from eleven monitoring wells
installed beyond what was believed to be the boundary of the area of contam-

ination confirmed the computer model projection of the extent of contaminant

transport in the regional aquifer. However, these recent results, when ==
3-38 =
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interpreted together with the computer model projections, also suggested the N
possibility that the low concentrations of TCE at the northernmost limits of
the plume emanating from AFP 44 may have intermingled with another plume i

containing higher volatile organic compound concentrations from sources other At

than AFP 44. These other sources would be in the TIA area south of Los Reales

L M

Road.
o
In order to refine estimates of the extent of contamination in the area :;:
north of AFP 44, the Hargis & Montgomery interim report recommended that the :ﬁ:
RS
model be maintained and updated continuously with current data collected from e

new monitoring wells constructed in areas north and northwest of AFP 44
(HMI, 1982c).

° [ o

¢ W

3.8.2.5 AFP 44 Hydrologic Monitoring Program

As described in the previous sections, a long-term hydrologic monitoring
program was initiated at AFP 44 with the Stage 1 investigation in May 1981.
{i The purpose of the long-term groundwater quality monitoring program was to

= provide adequate data to accomplish the following objectives (HMI, 1984b):

- e Define the nature and extent of contamination in the regional and
- perched aquifers that has resulted from waste handling practices at
.- AFP 44 prior to 1977

e Estimate the extent and concentration of contaminants in the regional
aquifer northwest of AFP 44 by utilizing a solute transport model

. e Design a system for removing contaminants from the area of groundwater
;j contamination emanating from AFP 44.

The monitoring program began with the collection of groundwater samples
from 10 borings and monitoring wells installed during the Stage I investiga-~
tion, and from four existing wells at the plant. During the Stage II
investigation, the monitoring program was expanded to include 24 aquifer
monitoring wells (20 upper zone wells; 4 lower zone wells) and 17 soil borings
;; and wells completed as perched zone monitoring wells. Ten additional
?E monitoring wells were installed at AFP 44 in June and July of 1983 to further e
define the hydrogeologic conditions and distribution of contaminants in the FJ:
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b regional aquifer beneath the facility. Six of these wells were completed in ;ET,

the upper aquifer zone and four wells were completed in the lower zone of the {?Z'
 ; regional aquifer. These additional wells are shown on Figure 3-15. Samples 51:
N collected and analyzed from these wells have been used to define the extent of :Ef
: contamination in groundwater beneath the plgnt, and permit the continued :&ﬁ
: monitoring of groundwater levels and groundwater quality in the plant vicinity :’:‘
” (HMI, 1984b). ‘_~‘ -
s
- Two summary reports have been completed to date that discuss the :ﬂi

results of the groundwater quality monitoring program at AFP 44 (HMI, 1983;

HMI, 1984b). The conclusions drawn from the results of the more recent of

f‘
. )
N R
3,
)
ot
Y,
)

. R

- these two reports, which summarizes monitoring and sampling conducted during O
a 1983, are discussed in the following paragraphs. L

;‘.‘A’l

Perched Zone Eff-

Groundwater samples collected from perched zone monitoring wells indi- ﬁa}

cated concentrations of chromium (<0.14 ppm) and lead (£0.84 ppm) that exceed ﬁ2¥

primary drinking water standards, which is 0.05 ppm for both constituents. 1In Ny

general, trace metal concentrations in this groundwater zone have remained Q;}

constant since monitoring began late in 1981. fﬂj‘

The concentrations of the volatile organic compounds (VOC) TCE, TCA, and 13ii

. DCE in the perched zone beneath the plant have generally decreased since }}3

oS monitoring began in 1981, although a few perched zone wells experienced small IS}

_}. increases in VOC concentrations at different times during 1983. Perched ::

groundwater downgradient of the former unlined ponds (Site 4) generally had .
TCE concentrations less than 50 ppb during 1983. The higher TCE concentra-

tions were found in the area underlying and north of the former unlined ponds.
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The maximum TCE levels found in these areas ranged from 120 ppb to 1,400 ppb.

v
0

TCA and DCE concentrations were also highest in the area of the former unlined

" ponds ranging from 74 ppb to 160 ppb and 120 ppb to 230 ppb, respectively. ?T“

;: TCA and DCE levels downgradient of this area were generally less than 50 ppb. ga_
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Upper Zone ..

a Concentrations of routine constituents and trace metals in groundwater

. samples collected from the upper zone of the regional aquifer were generally

unchanged since monitoring began in 1981. Chromium remains the only trace =

oy metal detected in concentrations exceeding the primary drinking water

-’ \-’_pppnl._.

P’

standard. Chromium concentrations in the upper zone ranged between 0.0l and

«
i
:

-
»

0.43 ppm. The primary drinking water standard for chromium is 0.05 ppm. Of
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the remaining trace metals detected (Cd, Cu, Fe, Mg, Hg, Zn), concentrations

did not exceed the secondary drinking water standards. e

The historical pumping of plant production wells HAC 1 and HAC 3 was
initially responsible for localizing high TCE, TCA, and DCE concentrations

LA
* a3 4 *

within a small area beneath the facility. When pumping from these wells was o
discontinued, HAC 1 in 1979 and HAC 3 in 1981, water levels recovered and the

L~ downgradient transport of contaminants was no longer impeded. A comparison o

i: of 1982 and 1983 sampling results for the volatile organic compounds TCE, TCA, ::Tf

and DCE in the upper zone indicated a decrease in concentrations in the fi}
groundwater underlying the former disposal areas west of Building 801, and P

increases in concentrations downgradient of these former disposal areas. e

The concentrations of TCE detected in groundwater immediately west of oo
Building 801 and north of the old holding ponds have decreased by as much as ‘f&
15,000 ppb since monitoring began in late 1981. Wells located downgradient of Ll
the former unlined ponds, in the vicinity of the Credit Union well, exhibited ?%:

increases in TCE concentrations by as much as 3,100 ppb.

Both TCA and DCE concentrations in the upper groundwater zone exhibited
the same trends as the TCE levels. Decreases in both of these contaminant
levels occurred in the vicinity of the former disposal areas, and areas of Ry
increased con:entrations were coincident with areas of high TCE levels

downgradient of the old disposal areas.




Lower Zone

Groundwater samples collected from eight monitoring wells constructed in
the lower zone of the regional aquifer did not indicate a change in trace
metal concentration in the lower zone since monitoring began in 1981.

Chromium was the only trace metal detected at a concentration (<0.1l ppm) that

exceeded the primary drinking water standard (0.05 ppm).

The lower zone does not appear to have been directly contaminated by past
disposal practices at AFP 44. Concentrations of TCE, TCA, and DCE in the
lower zone may be the result of cross—-contamination between aquifers through
wells (HAC 1, SC-7, HAC 4) open to both the upper and lower aquifer zones.
These wells were probat conduits for downward movement of contaminated
groundwater from the upper to the lower zone. Three wells on AFP 44 have

since been sealed to prevent the recurrence of this process.
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TCE concentrations in groundwater in the lower zone in the vicinity of

well HAC 1, which penetrated both zones, ranged between 220 ppb and 240 ppb

during 1983. This was an increase from 1981 and 1982 sampling results of

22 ppb and 56 ppb, respectively. Groundwater in the vicinity of well SC-7 (a
closed city well which penetrates both zones) indicated a decrease in TCE
levels from 8 ppb to 4.1 ppb from 1981 to 1983.

TCE was not detected in the lower zone near well HAC 4 during 1983. TCA
was also not detected in groundwater samples from lower zone monitoring wells
during 1983. 1In 1982, TCA levels in lower zone water samples near wells HAC 1
and SC-7 were less than 10 ppb. Finally, DCE was detected near well HAC 1
during 1981 at a concentration of less than 15 ppb, and was not detected in a

water sample collected in 1983.

A more detalled discussion of the contaminant levels and their changing
trends in the different groundwater zones at AFP 44 1s available in Hargis
& Montgomery's June 1984 report entitled: "Summary of 1983 Hydrologic

Monitoring Program, AFP 44, Tucson, Arizona."
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3.8.2.6 Tucson Groundwater Contamination Study Task Force Program

The Tucson Groundwater Contamination Study Task Force was formed in 1981
to investigate the occurrence of contaminants in the groundwater in the
vicinity of Tucson International Airport (TIA) and formulate recommendations
for aquifer restoration. The Task Force consists of representatives from the
U.S. Environmental Protection Agency (EPA), Arizona Department of Health
Services (ADHS), Arizona Department of Water Resources (ADWR), the City of
Tucson Water Department (TWD), and the Pima County Health Department (PCHD).
The purpose of the investigation was to define the extent of groundwater con-
tamination in the TIA area, and identify the potential sources of groundwater
contamination associated with waste disposal practices and other industrial

activities in the airport vicinity.

Activities completed by the Task Force were as follows:

. Construction/sampling of soil borings

e Water sample analysis from private and municipal wells in the TIA
area

e Hydrogeologic analysis
e Water sample analysis from eleven monitoring wells in the TIA area

e Delineation of suspected contaminant source areas in the TIA area.

Eleven monitoring wells had been constructed by EPA as part of the Task
Force study. These wells were installed to aid in determining the off-site
extent of groundwater contamination in the TIA area north of AFP 44, and to
assess hydrologic conditions in the airport area. Analysis of water quality
data collected from the eleven EPA wells and a review of reports compiled by

the Task Force indicated the following (HMI, 1984a):

o Five general contamination source areas were tentatively delineated
by the ADHS (Figure 3-16) and included: (1) the southern area, which
included the Tucson Airport Authority (TAA) landfill, an old fire-
drill training area, a former dump at the southern end of airport
runway No. 3, possible sources related to Gates Lear jet Corp. and
Newberry Energy Corp., and past disposal areas at AFP 44; (2) the TAA

3-44
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hangar area, which included the abandoned Tucson Aviation Center e
(TAC) disposal pond, drainage channels, and other possible disposal e
areas used by TAC tenants; (3) the airport wash area; (4) the i =
northern area, which included possible source locations related to Bt

N the IBM Corporation, Lambda Electronics, and Polypore, Inc.; and
(5) the eastern area, which included the Airport fire-drill training e
area, and possible source locations related to General Electric, Burr :
& Brown, IBM, and the Arizona Air National Guard.

e The chemical residue most widespread in groundwater in the TIA area
was the volatile organic compound trichloroethylene (TCE). Four
areas of TCE contamination were delineated based on laboratory
analyses of groundwater samples (Figure 3-10). The occurrence of TCE
in groundwater in each of these areas may be related to one or more
of the five potential contaminant source areas identified in
Figure 3-16.

e Data collected by the Tucson Groundwater Contamination Study Task
Force confirmed that there were other areas of groundwater contamina-
. tion in the TIA area distinct from the area of contamination L
" emanating from AFP 44. L2

The Task Force study is ongoing, and includes periodic sampling of wells

in the TIA area and the planned construction of additional monitoring wells
north of AFP 44. Groundwater samples have been collected from wells through- ¥
i out the TIA area by the various agencies involved in the Task Force study. {?&
[: Sample collection began in March 1981 when the EPA FIT sampled eleven wells in 33:
:E the vicinity of TIA. Additional well sampling in the area was conducted by  _
the EPA FIT in May 1981 during a follow-up investigation. 1In October 1981, o
the ADHS and TWD conducted a joint sampling program which included testing and :
sampling of TWD wells and distribution systems. 1In July 1982, PCHD began

yf sampling domestic wells in the TIA vicinity. This program was completed in

October 1982,

3.8.2.7 Phase IV Remedial Action Program

Laan e s o g

The previous investigations conducted at and in the vicinity of AFP 44

demonstrated that hazardous waste handling practices employed at the facility
prior to the commencement of operations at the zero-discharge industrial
wastewater treatment plant in 1977 resulted in an area of contaminated

groundwater emanating from AFP 44. 1In light of this evidence, a remedial

action plan consisting of numerous alternatives (i.e., similar in scope to the
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USEPA's Remedial Investigation/Feasibility Study Program) has been developed
by the Air Force to mitigate migration of contaminants from AFP 44, The final
draft of the remedial action plan was published for public comment on Octobecr
4, 1985.

3.9 BIOTIC ENVIRONMENT

The land area within a five-mile radius of AFP 44 is, in part, occupied
by native plant and animal communities. Much of the vegetational habitat
within this area, particularly to the northwest, west, and southwest of the

facility, is classified as Sonoran Desert scrub, although some variety is

provided by desert washes and the Santa Cruz River.

rf Plant communities generally consist of cacti, shrubs, and small trees.
‘j The most abundant cacti in the immediate vicinity are the prickly pear,

- several chollas, and the barrel cactus. Shrubs in the area include
creosotebush, desert broom, burroweed (bursage), ocotillo, and brittlebush.

Small trees that are present include foothills paloverde, blue paloverde,

mesquite, cat-claw, acacia, and iron wood.

There is abundant animal life away from the vicinity of the airport.
Numerous bird species, squirrels, jackrabbits, and desert rabbits are present
in the area. Within an approximate 50-mile radius of the plant, there are a
large number of plants and animals listed, or that may be soon listed, as
threatened or endangered species. These plants and animals are identified in
Table 3-3. However, there is no evidence indicating the presence of

threatened or endangered species on plant property.

3.10 ENVIRONMENTAL SUMMARY

The following summarizes the major environmental characteristics in the
vicinity of AFP 44:

o The regional aquifer system that exists in the vicinity of AFP 44 is
comprised of an upper and lower zone. These two zones are separated
by a thick sequence of clayey sediments, which restricts hydraulic
interaction between the two zomnes.
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A sandy clay layer also occurs above the regional aquifer in the
vicinity of AFP 44. The layer acts as an aquitard and retards the
downward movement of fluids. The aquitard has caused the development
of a perched groundwater zone beneath plant property in the vicinity
of the former holding and evaporation ponds. Contaminants from the
forme= ponds have been found in the perched zone.

The regional water table beneath AFP 44 occurs at depths from 100 to
14C feet bls.

Regional groundwater flows in a northwest direction.

The regional aquifer underlying the City of Tucson is a sole source
aquifer in the Tucson area.

Concentrations of the organic solvents TCE, TCA, and DCE occur in the
regional aquifer beneath AFP 44.

Concentrations of hexavalent chromium (0.2-0.5 ppm) occur in the
regional aquifer beneath AFP 44 in two small, restricted areas.

Five general contaminant source areas were tentatively delineated in
the TIA area by the ADHS and were believed to be contributing to the
overall groundwater problem in the area. One of the source areas was
identified as including the former industrial waste disposal sites at
AFP 44,

Four areas of contamination emanated in a northwesterly direction from
the five general contaminant source areas.

The area of contamination emanating from AFP 44 probably has migrated
to the vicinity of Los Reales Road.

Contamination in the regional aquifer emanating from the TIA area has
resulted in the closing of seven City of Tucson water supply wells and
two HAC/AFP 44 water supply wells. One of the city wells and both AFP
44 production wells were closed in a response to the discovery of
groundwater contamination at AFP 44.

Surface water drainage is controlled by two intermittent streams,
several drainage channels, and the plant's storm drain system. The
ultimate discharge of surface water is into the Santa Cruz River,

The soils within the plant area are generally well-drained and
moderately permeable, originating from the alluvial sediments of the
Tucson Basin.

The AFP 44 area has an annual net precipitation rate of minus

55 inches, which provides a low driving force for contaminant
migration.
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4.0 FINDINGS

The past and current management practices of hazardous materials and
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wastes at AFP 44 have been investigated and are described in this section.

YA
i)

The following information sources were used in developing the section:

3

e The site visit to AFP 44 on November 12 through 16, 1984

k-
=

e The review of available plant records, consultant reports, and site
plans

e Interviews with employees of Hughes Aircraft Company
e Air Force Facilities contract records
e The review of available records from Federal and state agencies

e Interviews with employees of state agencies.

A list of all sources used can be found in Appendix B, List of Interviewees
and Outside Agency Contacts, and Appendix D, References. Information
presented in this section was obtained from personal interviews with personnel

employed by Hughes unless otherwise referenced.

This investigation focused on the hazardous material and waste management

activities relevant only to AFP 44. Activities of interest included the

t; following:

&

'i e Industrial shops

{ ® Bulk material storage

, ® Pest and vegetation control

] e Fire training

i! ® Waste management practices.

é This investigation only included activities on APF 44 property that is or
?\ was owned by the U.S. Government.
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Hazardous wastes have been generated at AFP 44 since operations began.
On-site treatment and disposal of hazardous wastes has occurred in the past on
U.S. Government-owned property. On-site disposal no longer occurs, however,
AFP 44 does currently generate, store, and treat hazardous wastes. AFP 44 is
authorized by the State of Arizona to store and treat hazardous waste gener-
ated at the facility (JRB, 1983). The plant's RCRA Part B permit application
for storage and treatment is currently (October 1985) being reviewed by the
U.S. Environmental Protection Agency (Region IX). 1In the meantime, the

facility operates under the interim status standards of the State of Arizona.

Sections 4.1 through 4.6 describe current and past hazardous material Sﬁﬁ

LR W

activities. Section 4.7 evaluates relevant activities based on the Air

Force's Hazard Assessment Rating Methodology (HARM).

4.1 INDUSTRIAL SHOPS

From 1951 to the present, activities at AFP 44 have been in support of
missile system and component research, development, and testing. Support

operations have included equipment cleanup, general maintenance, and engine

test firing.

Typical wastes generated from these activities have included waste

PR
"

coolants, solvents, caustics, acids, rinse and cooling waters, paint sludges, tﬁ«
plating baths and sludges, and scrap and salvage materials. Wastes have been ﬂﬁ?
variably managed by the following methods: treated on-site and reused as j?li
process waters, disposed untreated on~site, treated and disposed on-site, and ﬁ?ﬁ
transported off-site for disposal or recovery. Eui
Table 4-1 summarizes the history of industrial waste management activi- ;;Ei

ties at AFP 44 since 1952. The table includes a listing of the types of ﬂi?
hazardous wastes generated at the various shops and the historical management g’d
methods. Table 4~2 presents the current waste generation rates obtained from 3;3
annual generator reports submitted by Hughes to the Arizona Department of iig
i

i,

4-2

. -
“«® et e et

R A N
“ Ca e e T e e e
S VU T T BT 0 L R V) "-v.:l.l-_'.

s
Y
)
." ..‘
]
RO
R
-'.—-"
oo
l', '.
X




<l

RO AR s

Y
»

T

afieyosig BMIS WIOIS - (SS fesodsig  dSig

JuBWIBaI| JNIEMBISEAN 06818YDSI]-0187 - IMMZ

wmng - Wea lusuneay) 1e1emalseps YBnoiy-moly —  LMM 4 uonewepey — J3Y 3US 4O 440
juel — JNL UBUNEBSY| 181EMBISBA YUNEG -~ LMM'G abeiolg - HOLS ansg up NO
qqy Beuspy SISEM 03 A9)
‘pasead pue uefeq 8 d 1uawab } JO/PUB Uol 106 31seM Bl UBYM WIJUOD O) BiGR(IEAS 10U SEem UCHBWOJUl JUBIIYINS Jeyl SIIEIPU! Suy PBNOP <—
"EL6L 'UOSIIAA PUB ‘8GEL 'DVH ‘/G61 AINT "DVH ‘1861 ‘383 4861 ‘DVH sadnog
Z86l (448 ww.mp 2561
—t 4 auajAyleoiopyou] uasdg
1234/dS10 430 Pue HOLS WYa dSia NO
9961 g6l
- 1 1 o
- n 8ueYIB010|YdHL-1')’| uads
1334/dS10 dSig NO
440 Pue 'HOLS MNL
9L61 9961 2s6l
- 1 iy 1" ‘S'O'N 'Sluanog 1uadg 108 sdoyg AlqQuuassy
1034/dSI10 430 1038/dS1a 440 dS1a NO
Pue HOLS WNYA 10 4S10 NO
('S'O'N)
96l 9961 2s61 paijinadg asimBI0
- 1 1 = JON ‘S1UBA0S 1uadg
1234/dSIQ 440 1234.4S10 440 4S10 NO
pue HOLS WHa 10
dSIa NO
wm-m- Nm.m—
- -1 swesnqny Butuyoepy ase,
1034/dS1Q 440 pue HOLS MINL dSia NO am "R m
wm-mp Nm.m— 918
- wiejoo) Buuyoey aisem pue {08 sdoys auoew
dSiQ 340 pue HOLS NI dS1a NO o 2
| | | 1
V8L uei 9961 5561 2S6L
s|euIBN BISeM suonedsoy doyg jeinsnpu|
|SPoyiey Juawebeueyy sisem

wawabeueyy aisepp (sdoyg) suonesadQ |euisnpu) ‘L-p 3|qelL




W MAORL AT A
‘. ot -n.\..-\.\x\q\.-h.
o
;.
A
).
3
-
o
S K
ﬁ owIesl] Jajemalseps aBieyosig-oiez 1MMZ abieyasig 1amag wiolg - gss |esodsiq dsia - ..
r. wnqg WHO wswieel] JelemeIsep ybnosyl-moly - TAAMS uonewepsy - 1J3H asSHo - 440 .-
pue| MNL UaWEal| 19IEMBISEAN Yoleg - IAMMME abeioig - HOIS aug-up - NO -0
{ qqV 1usweBsueyy e1seMm 01 Ae) :
T. .- 1
p,
Q ‘pasead pue vebaq acnoeid Juswabeuew jo/pue UONEIBUAG BISEAM BYI UBYM WIHUOD O1 JGRILAR 10U SEM UCHEWIOJUI JUIIDIPYNS 1BYI SIIBNPUI BUN| PALIOP v, ....\.
p P
v. ‘€461 ‘UOSHAA PUB ‘8GR ‘DWH “/G6L AINM JVH '1B6L ‘383 '¥B6L 'DVH S3%Inog .......
b, .. g,
ﬂ.
p. 1461 2561
1 —] SUON|OG apiueAD) ANSEAR
1MMZ NO ass pue IMM-8 NO
LL61 256t oL8 ealy pieog alpA palulyg
| — .
suoNMog 3oy 10y 31SE, Apuann 10 do Anmnos )|
1 2 NO GSS PUE | A4 LAMWAW-8 NO B unos U/ proy M | 2°108 us 243
LL61 Z561
- 1 —i SUONN|OS 3PIUBAD 91SEAA
LMMZ NO ass pue Lmma NO
LL6) 7561
- 1 _ SUOHINOG BWOIYD/PIdY AISEAA
1MMZ NO adss Pue 1 MM 4 10 1MM-B NO <
]
Lest 2961 2561 ~
- 1 1 L SIABAA BSUIY 108 doyg Buneyd
1LMM-Z NO ass ass pue | MM-E NO
10/pUe 1 MM 4 NO
L6l 561
- L 1 SUOIIN|OS PIOY BISEAA
1IMMZ NO ass pue 1mMm 8 NO
L6l 2961 ¢S6t
- A o { SIZIBAA BSUIY pue Soisne
1LMMZ NO ass ass jo/pue . M asuld neney
pue MM 4 NO LMM-8 NO
861 [441% 9961 Z561
—v'l —_—-— L 1 L. ENETIHETIL TN
1034/dSIA 340 dSIa NO C
pue Y1S WHQ doyg Buipjapn
9961 2961 o£8 asueusluiey pue .h
- 1 ;d BUBYI30I0IYDU]-| '}’ JUadS pue |08 doyg 6uipjap 10dg o
123H/dSIQ 440 Pue YOLS ANL dS1d NO E
T L | |
861 uet 9961 9661 796l .
sjelaley 0ISepn suones’o) doys {einsnpuy -
(SPoyleyy wewebeueyy eisep L
s, : .u
1 h
v s
¥ (penunuod) Juewebeuey sisepp (sdoys) suonesadQ jeuisnpuy “L-p 3|qel BX
4
¥, .
L,
’ .
r
rer




ot i 24

RIS ol ol v bt 8t Bla Rie Win-aiuw)

R

{

'S AT Sk gt i

AN
‘1I.-|‘.| ~\--\s L )

wnig ~ WHa
juel - INL

‘paseao pue uebaq aondeid Jusk

JUBLIIEBI] 18)1BMB)

M 9BiBYISIQ-007 — MM Z abueyssig 18mag WNOIS - ASS lesodsig  4SIQ
SeM ybnouy)-mold - F MM uoilewesy - 1334 aUsS 40 440
‘judweal JBIBMBISBAA yMleg — JAAAA-E aBeils — HOLS aug up NO

Baueyy 0158Mm 01 ADY

(lad] Qv

a

10/pue + 186 B1SEM BUI UBYM WIIUOD O} BIGEIIEAE 10U SEM LOHEULOM! UINNS 18Y) SIIEIIPUI Bul| PALIOP V|

‘€461 'UOSIM PUB ‘8G61 ‘OVH £S6) AINT 'DVH 1861 ‘383 ‘v86l ‘DVH $8%N0g

(SPOYIey uswabeuepy 81SEMm

hh-m— Nm-m. vig
- SJIIIEMISUIY |EAOWID! e Apuanny * do uawieal) ed|
LMMZ NO ass NO - 'yl t ues pualnd 108 us 'L 183H
ust 2561 vig
- SIalemeISe, Apuauny doyg 11ngaq
1MMZ NO 4S1a NO S ! M y 3 108
- — apuoyy auaiAylaw uad
1D3W/ASI0 410 1D3H/dSIO 440 dS10 NO PUOIYT suaiiiom 1ueds
pue YOLS WHa 10 4S10 NO
9961 266t
-+ — | auetlaoiopduy-|'y’| Juad
1234/dSI10 440 4SI0 NO Youp- L'yl S
Pue 4OLS MNVL
o6t zet 9961 z61
+— 1 1 L. aUd|AYIB0I0|YDY Juadg
1934/dS10 340 4510 NO ngIsoloIoIL
pue HOLS WHA
usl zget
- S13)emasul
1MMZ NO aSS Pue IMM-3 /LMM B NO 10 GSS NO e 'y
7 zs6t
- 1 SUCHNIOS BuNeNY 21SE,
LMMZ NO ass pue | MM oS suey M
JAMM B8 NO 10 OSS NO
v86L sl 961 9s6L 296l cuoneson dous reusnpuy

sjelI01RYy BISEAN

(penunuo9) Juswabeueyy si1sep (sdoyg) suonesadQ [eusnpul “|-p alqel

L W SN APy

.
P Y

Aoy

A S ubds bonSade

e

S




waunes)| 101emeIsep 8Bieydsiq-osez
Jusunesl) 1DIEMBISEA yBnoIYj-mold ~ MM S
eWIEB)| JOIBMBISEAA YOleg - | M-8

wmqg - WHa
juep - HNL

A Q- X, ]
AN
1MMZ

abieyasi(j Jemeg wiolg -
uonewe|Iay --
abeioig -- HOLS

lesodsi  dSIQ
aus-HO 440
8iSU0 - NO

qay Beuey o1se 03 Aey)

‘pesea? pue ueBaq 8on3e1d WBWBBEUBW JO/PUR UOHEIBUAB BISEM BY) UBYM ULILUOD 01 DIGEIIBAR 10U SEM UOIIBLLIOLUI IUBIDIYNS 1By} SBIRTIPUP UK penop v,

‘EL6L UOSIA Pue ‘8GEL “OVH “LS6L AINT “OWH ‘186l ‘383 ‘¥A6L ‘IVH sedinog

9661 eary buweajn wearg
- abieyasiq 1omag Alenues — siaiemasury €8 3ouBUBIUIEK BPIYSA
a6 9961 61 18
R 1934/dS10 140 dSIG NO ’ 'SO'N "siusapos 1wads Anuaun) ‘108 doyg ausely
puE YOLS  WHQ 10 4510 NO
s sp g
- ‘S'O'N ‘siusajog wad
193Y/dS10 340 193u/dSIa d4S1a NO ! SON 105 1ads
pUe YOLS WHO 440 10
dS10 NO
Qrm_ mp
- SJauun 8]
1234/dSIQ 330 dS10 NO ! L SISEM
pUE HOLS WHA oca pue
L6l S0S61 B1E ‘918 ‘vi8
- LMMZ NO 4510 NO 1 8bpn|g 1uied Anuaund ‘108 sdoys ey
10 gss NO
! | 1B | L
9961 us 061 9961 2961 U—

POy JeweBeueyy ei1s8M

sjeneIeyy 9ISEA)

suUoREIOY

{(penunuos) juswebeuepy

OIS - NINRRPUNS PR ..\.A.\. DACAR N

e1sep (sdoyg) suoneiadQ jeuisnpuj ‘|- e|qel

al ak

~

Do e
CNE N
Y a¥ales

RTINS ‘-" :" ~
PRV VG N Vi YR,

-

Al al

".“. -
tala

e e
.l ’.n -'. -~- S ".
e bat ataSaiata

.,
I e




WAL L

A g i

e A i S £ A e = Sy

PRl S e g g

LRI N

-

v, e

td

1861 ‘130day i103BIBUBY tenuny

7861 ‘330day 101wIauay Tenuuy,

K13uanbazjuy vouwuucoum €861 ‘110day 103813U39 -0:¢=<~

*uoljvaado jo ad£3y styl 03 agyinoad gIPTIIREM JO BIUNOWE aoutw
paqiospe pey A1qeqoid Ing °‘pazdjeue jov sem doys 8uie(d ® moay staqap Butioeyy ajaiduony (9)

- 8ap1X0IpAy 1eIaW AApay ‘arqniosul jo £313118A ¥ YIlA Y1182 SNOAOPWOIRIP
jo A11edidutrad s3sysuod jJue(d jJuamIwaa) 123IBAIISEA AY) UT 8paq Bui1k1p 28pnys woiy axen (4)

*§21Up 310 SNOTIRA JO sjunowr Ioutw snid ‘133ea juadiad ¢ 01 *‘aarem snid sd>ruelio 1ayjo
JO sjunome 1o0uUlm ‘joueylaw Juasiad 0z ‘°ueylawololYdIp 1wdiad g woil satraea A11ed21dLl (V)

s Ay =o_uwuu=wu=oo_

suc11IN|og

000 *45€ 000 *4s€ (wdd) 0og-0 Surie1g eprbef juadg
8uo1Injog
000°%96°1 000°%796°1 (*8ae) wdd gg9 Surielg awbiyy wuadg
(¥) 00029 000°29 (V) ,(°S70°N) s3u3AT10s AisEN
y8ram 4£q
(4) 009°¢ 009°¢ vadaad ¢g-09 Nucc:uwcuo=~umhuOuo_:u_ua
wyBiam £q
(¥) #0°¢c 70 juad1ad g6-09 PP1Io1W duathuaan
y3am £q
(4) 000°621 000°671 juadaad ¢6-09 Ns=a:u00uo~:u«uhn_.—.—
Amy Sur1o4hoay (1£/8q1) (89q1) uo13813UADU0H E3T 1T
a0 juamieaay @239y UOY1IB1I3UAY I 1821WaY)
Aav 1esodeiq 1318M3I88M
2118-330 2318-u0

SIY0dTY YOLVYINEAD TIVANNV S,%% ddV NO QISvE SILVE NOIIVYINZD JLSVM INIDI “ZT-% 2198l

ORI (A Y LIRS D TR [ AT v MR T RISl



1861 ‘3110d3y 2031223u39 ~w===<¢

£
£13uenbaajur vounuwcwom €861 ‘310day 103®I2UID _w===<~

‘uotisaado jo adL3 €1yl o3 aernoad eyEraaIEmM JO gIJUNOWE JoUTW
paqiospe pey Aiqeqoad Ing ‘pazAjgue 30U sEA doys Juireid v woiy sraqap Bvuiaoolj) @3a2adU0D (D)

7861 ‘1ioday 103®aIBURY (EnuLY

-sap1x0apiy (viam Kaway ‘a1qniosutr jJo £3a1ivA B YIIm YIJIFD €NO3DEPWOIBIP
3o A1tedidourad s38y18UOD jueld Juawlwal] I21BMdISEM 2yl ul spaq Buikap a8pnys woiy MBY (4)

*$21uUe310 SNOTIEA JO Sjunows IOoulmwm snyid ‘iajem juadiad ¢ 01 ‘iajea snid soruedio 13yjo
30 sjunowe jourw ‘foueyjaw juadzsd (7 ‘3uEYIBWOIOTYITP Juadiad Qf WoOIy SITIEA A11eo1ddy (V)

: Kay 50muwuu=ou:ou_

(Q) 000°SY mcco.ﬂc (q) 221E0 a8pn(g

(4) ooty 00¢‘y juad1ad g¢ 110 198210

8110 3u113In)

(¥) 000°9¢ 000°9¢ juadiad g¢ z

aprao1yd> wdd @y ‘@3eydins
(d4) 00L‘¢r QoL'‘gl juasaad @7 ‘aaddoo juaocaad g

o~= pue 3pirioyyo jusdaad zg
¢19ddod juadaad /|

009°91 ‘apixoiapAy eruowne 3juadiad gf

Nouu:m~=m o1adn)

NuanOuvaz e TROoMWY
amyl a9yl jo
juadrad (¢ 18 uadzad ¢

01 x 660°1 01 % S60°1 ‘(-xem) wdd g°| 3@ 2pruEA)

9 9

s1ajem asuly SBuraeld

A

(¥) Bur124d>9y (ak/8q1) (8q1) Uo118IIUBIUO) a3seM
10 Juamwaa] 238y UOTIIRIIUIH 1 1eotwaYy)
(@) 1esodsig 1918MIISBM
2218-330 2118-10

(PONUTIVO0)) SLYOdTY YOLVHANEO TIVANNV S,%% 44V NO Q3dsvd SAIVY NOLLVYINZD HLSVM INIDR °"Z-% °{qQEL




1861 ‘310day 101813UdH (ENUUY

Y
JUIAD 3UO 103 81 0uw¢o 7861 ®31i10day 1o3le1audn _u===<m
Kyjuanbaajurt vvuwuuuocn €861 ‘31oday 1oje1audY Tenuvy,
-uotraeiado jo ad£3 81yl o1 ieY{ndad sieriAjEWm jJO sjunohe ioutm
paqiospe pey A1qeqoad Inq ‘pazAieue jou sem doys Surje|d v woij sTIQIP 8utaoo(y ajaxouoy (J)
- sapixoipAy fe3am Aagay ‘ajqniosur jo A3atava B Y114 YIIE3 SNOIOPWOIBTP
jo Ayyedioutad sisisuod jueld JuaWIBAI] 12IEMBISEA IY) UT Spaq 3uikap a8pnys woay ey (4)
-§91ug310 SNOTIERA JO SjUNOWE louUlw snid ‘1a1em juadiad ¢g 031 ‘amiem snid sdruedio 13yjro
jo sjunowe IOoUIW ‘jouBylam juazzad gz ‘supylawoio(yolp juadiad g WO} SITIBA A11e21dLL (V)
s Kay =omuwuucvu=ou_
- -1
(a) 00s o.mccm Y 404
m (a) 00s 00¢ - mdocwaounOmg
s (a) 60¢ 9°c00€ - (PPAuspLEmIO]E IRy
m, (¥) 09 09 - AR ‘Kanaaay
_‘.. _ auatiyla
s (4) 002°1 00z 1 -ozo1ysfay uadg
. Nuucwdooo Kaautyoey
W (a) 00012 000°12 110 uad13d 08-09 21qn105-3121EMN
w (@) 000°s01 mooo.mo— (2) N.m.o.z ‘9pIIOS antsoxin)
. (u) Buiyohoay (1L /8q1) (sq1) VOT3EB13UAIVO0)D disepn
. 10 uamywaa] ajey uolIRIAUY 1 1e21way)
A (a) 1esodsig iajemalsem
. 318-330 airs-u
.

(PPNUTIIU0D) SIYO4TE HOIVHANID TIVANNV S,%% ddV NO QaAsVH S3ALVY NOILVHINED ALSVM INIDI¥ °7-% 2198l

4-9

e,

AN

S
AR acad sl ooy

.
LS

Y

D R
LS AT
SPVEVIRIR

.
S
—dh

A

S .
) ~ B
WS RS S

W VAP

e
LY

.
“w .
Dol

-

e
e

v N




Jare et ANSEANIDAADA AT SA s Authh RN A lbal s Stey Sie Gig oL Mmoot

Health. Records of historical generation rates were, for the most part, not
retained. However, industrial waste generation was minimal between 1951 and

1955 because of low production activity during that time period.

Spent unspecified solvents were generated by various shop activities and

could have included 1,l-dichloroethylene, methyl ethyl ketone, stoddard
{ solvents, toluene, and methylene chloride (JRB, 1983). The chemical purchase
- list and process tank list found in Appendix H provide additional insight
regarding chemicals used at industrial shops at AFP 44 and which consequently
- may have been found in wastes during the period between 1969 and 1971.
I‘ Section 4.6.1, Industrial Wastewater Treatment, describes in detail the
treatment and disposal methods used for the various wastewaters historically

generated by industrial activities at AFP 44.

The sections which follow describe waste management by the specific
industrial shop. Figure 4-1 illustates the locations of those disposal sites
referenced in parentheses within the sections. The figure also illustrates
the locations of other disposal sites which will be discussed in Section
4.6.3, Waste Disposal.

4.1.1 Machine Shop (Building 801)

Machine Shop operations in Building 801 have included general machining,
numerical control, tooling, and TOW missile fabrication. Wastes generated
have included waste machining coolants, waste machining lubricants, and
various unspecified solvents. Historical generation rates for these wastes

were not retained.

From 1952 to 1966, all of the above wastes were collected and transferred
to disposal pits or trenches located in the southeastern portion of AFP 44

(Sites 1 or 2). Quantities were small due to low production rates. Waste

machining lubricants were sometimes used as dust suppressants from the middle ~e
- ~

1950s to the middle 1960s. Section 4.6.5 provides further information on this .-
activity. Since 1966, the waste machining coolants and oils have been ::i:
collected, stored on-site in tanks, and transferred off-site for disposal. FS;
v -.1
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From 1966 to 1976, the solvents were either disposed on-site in disposal

pits west of Building 801 (Site 3) or sent off-site for recycling or disposal.
Since 1976, these solvents have been stored in drums and transferred off-site
for recycling or disposal. Metal chips from machining have always been

collected in dumpsters and sent off-site for recycling.

4.1.2 Assembly Shops (Building 801)

A
A &
B
1
£y Ty

1
.
L

.
4

Assembly Shop operations have supported TOW, Maverick, Phoenix, and

v v
.
LRI
)
y S )

Roland missiles and systems. Wastes generated have included spent
1,1,1-trichloroethane, trichlorocethylene, and other unspecified solvents.

Historical generation rates were not retained.

N
I 'f:ﬁ;,-: L' !

v
2

From 1952 to 1966, the above wastes were disposed on—-site in disposal

1m"
K
»
PP,

trenches and pits located in the southeast corner of the facility (Sites 1

O, .
T
A
. R R A ]
o e te te )t
.
. i - o

or 2). From 1966 to present, spent 1,1,1-trichloroethane was collected,

’

.
a .

stored in tanks, and sent off-site for reclamation or disposal. From 1966 to

1972, trichloroethylene was reportedly collected, stored in drums, and sent

off-site for reclamation or disposal. From 1972 until at least 1982, spent

trichloroethylene was generated only sporadically in small quantities. From

2
e

1966 to 1976, unspecified solvents were either disposed on-site in disposal
pits west of Building 801 (Site 3) or sent off-site for recycling or disposal.
Since 1976, unspecified solvents have been stored in drums and transferred

off-site for recycling or disposal.

4.1.3 Spot Welding Shop (Building 801) and Maintenance Welding Shop ﬂf;:
(Building 830) 2

f: Spot welding operations in support of missile construction activities %71

' occurred in Building 801 from the 1970s to the present. Smaller welding
operations have also occurred in Building 830. Operations from these
locations generated spent 1,1,l1-trichloroethane, trichloroethylene, caustics, A

rinsewaters, and waste acids.

{f From 1952 to 1966, spent 1,1,1-trichloroethane and trichloroethylene were o
. disposed on-site in disposal pits (Sites 1 or 2). Since 1966, these solvent EES
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wastes have been collected, stored in tanks or drums, and sent off-site for

reclamation or disposal.

From 1952 to 1954, caustics and rinsewaters were collected in a dilution
tank for pH adjustment and discharged into the storm sewer and a drainage
channel (Site 6). From 1954 to 1977, these wastes were discharged as above;
and contained on AFP 44 property in wastewater holding ponds (Site 4) con-
structed west of the present wastewater treatment plant. Since 1977, caustics
and rinsewaters have been treated on-site and discharged to lined evaporation
ponds at the zero-discharge treatment plant. Waste acids were batch treated
and discharged into the storm sewer system and drainage channel until 1977,

when treatment of these wastes began at the zero-discharge plant.
Historical generation rates for solvents were not retained. Section
4.6.1, Industrial Wastewater Treatment, provides generation estimates for all

rinsewaters generated at AFP 44.

4.1.4 Process Shops

The major process shops have been located in Buildings 801, 810, and 814
and consist of the following:

e Plating Shop (Building 801)

e Etch Circuitry Shop/Printed Wireboard Area (Building 810)
e Deburr Shop (Building 814)

e Heat Treatment Shop (Building 814)

e Paint Shop (Building 814)

e Plastic Shop (Building 814).

The wastes generated from these activities are described below by ezch shop.
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4.1.4.1 Plating Shop (Building 801)

The Plating Shop is located on the east sid. of Building 801 and has been
used for the plating, anodizing, and chemical coating of metal subassemblies
(Wilson, 1973). Plating operations typically generated wastes which contained
heavy metals; such as electroplating rinsewaters, waste acid/chrome solutions,
and waste cyanide solutions (JRB, 1983; E&E, 1981).

From 1952 to 1954, waste cyanide solutions, concentrated chromic acid
solutions, and rinsewaters were batch treated and discharged to the storm
sewer which emptied into the drainage channel west of Building 801 (Site 6).
The batch treatment of acid/chrome- and cyanide-containing wastewaters con-
tinued until 1977. Beginning in 1962, the electroplating rinsewaters which
did not bear cyanide or chromic acid were either treated by a flow-through
treatment facility (E&E, 1981) or were discharged directly to the storm sewer
system (Wilson, 1973). Since 1977, rinsewaters, along with the chrome and
cyanide solutions, have been treated in the zero-discharge wastewater treat-

ment plant.

4.1.4.2 Etch Circuitry Shop/Printed Wire Board Area (Building 810)

The Etch Circuitry Shop, originally located on the east side of Building
801, was moved to Building 810 in 1984. The shop is currently referred to as
the Printed Wire Board Area. Waste generating activities in the shop involve
circuit board cleaning, plating, marking, and etching. Wastes historically

generated from these activities include the following:
® Waste acid and chrome solutions including hydrochloric acid, sulfuric
acid, and fluoroboric acid

e Waste alkaline solutions including sodium hydroxide, potassium
hydroxide, sodium silicates, sodium phosphates, and sodium nitrates

e Waste cyanide solutions
e Trichloroethylene
e Methylene chloride

e 1,1 ,1-Trichloroethane.
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From 1952 to 1962, the waste acid and chrome solutions were batch treated élb,
and the treated effluent was discharged into the storm sewer which emptied
into the drainage channel (Site 6). From 1962 to 1977, a flow-through process
wastewater treatment plant was used to neutralize and precipitate heavy metals
from these wastes. During this period, treated wastes were discharged into
the storm sewer and drained to holding ponds (Site 4). Since 1977, these

wastes have been treated in the zero-discharge wastewater treatment plant.

From 1952 to 1954, waste cyanide solutions were neutralized in a dilution
tank and treated wastewaters were discharged to the storm sewer system. From
1954 to 1977, cyanide wastewaters were treated using a more complex batch
treatment process, and the treated effluent continued to be discharged to the
storm sewer. Since 1977, cyanide rinsewaters have been treated in the

zero—discharge wastewater treatment plant.

Solvent wastestreams historically generated from the Etch Circuitry
Shop/Printed Wire Board Area (i.e., trichloroethylene, methylene chloride, and
1,1,1-trichloroethane) have been managed as described earlier for solvent E:i
wastes from other shops (Sections 4.1.1, 4.1.2, and 4.1.3). hen

4.1.4.3 Deburr Shop (Building 814) i

The deburring process area was also originally located in Building 801 [::
and was moved to Building 814 in 1984. This process generates deburring fﬁi
wastewater generally containing metals. From 1952 to 1977, these wastewaters ﬂ;i;
were disposed into the storm sewer system. Since 1977, deburring wastewater ?i%\
has been treated on-site and discharged to lined evaporation ponds at the E~j

)

zero~discharge facility.
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4.1.4.4 Heat Treatment Shop (Building 814)
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The Heat Treatment Shop was originally located in Building 801 and was
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moved to Building 814 in 1984. The shop has generated non-contact cooling
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water from a vapor degreaser, salt removal rinsewaters, and possibly spent

solvents. From 1952 to at least 1977, the rinsewaters were discharged to the
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A storm sewer system and into ponds located west of 801 (Site 4) (HMI, 1982a). o
L; Since 1977, the wastewaters have been discharged on-site to the zero-discharge 0
X wastewater treatment plant. @~:2
: %
- 4.1.4.5 Paint Shop (Building 814)
The process Paint Shop was also located in Building 801 and moved to i%:
N Building 814 in 1984. The wastes generated have included paint sludges, waste £
;' thinners, and unspecified waste solvents. i;fi
From 1952 to 1955, the paint sludges and paint thinners were discharged k:t
to disposal trenches located in the southern part of the facility (Site 1). -ifj
From 1955 to 1966, these wastes were disposed in pits located in the south- E;i:
- eastern part of the facility (Site 2); and, from 1966 to 1977, in pits located ;&;-
i‘ in the area west and northwest of Building 801 (Site 3) (HMI, 1982a). From e
= 1977 to the present, paint sludges have been treated on-site in the zero- ﬂﬁ:
discharge wastewater treatment plant. Since 1977, waste thinners have been Cj?
stored in drums on—-site and transferred off-site for recycling and disposal. fi?
Waste solvents were disposed on-site in disposal trenches located in the ji
southern part of the facility from 1952 to 1955 (Site 1), and in the southeast :;
from 1955 to 1966 (Site 2). From 1966 to 1976, the solvents were disposed il
either on-site in disposal pits west of Building 801 (Site 3), or sent off- -
-: site for recycling or disposal (HMI, 1982a). From 1976 to present, t
:j unspecified solvents have been stored in drums and transferred off-site for .i‘
:ﬂ recycling or disposal. :
4.1.4.6 Plastic Shop (Building 814)
The Plastic Shop was also located in Building 801 and moved to Building ii;
ij 814. The shop generates wastes consisting of unspecified solvents. The past :3.
and present waste management practices associated with this process are the 52_
same as described previously for other unspecified solvents. E{?
N
ﬁi
i
R
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~ 4.1.5 Electronic Assembly Shop (Building 809) G
7 A
: The Electronic Assembly Shop is located in Building 809. Waste streams
", were not identified as generated by this operation. }::
:_j :-.{b
o v _\:
. 4.1.6 Maintenance Machine Shop (Building 816) ”i?
I )
. The Maintenance Machine Shop is located in Building 816. Aluminum and
B steel machining and coolant removal operations have generated waste machining
. coolants, waste machining lubricants, and various unspecified solvents.
;. Generation rates have been small and infrequent.

The management practices for these wastes are the same as described above

in Section 4,1.1, Machine Shop (Building 801).

! 4.1.7 Maintenance Paint Shop (Building 816)

The Maintenance Paint Shop is located in Building 816. Operations
generate paint sludges, waste thinners, and unspecified waste solvents.
Generation rates have been small and infrequent. The management practices for
these wastes are the same as described in Section 4.1.4.5, Paint Shop
(Building 814).

4.1.8 Cabinet Shop (Building 830) £

The Cabinet Shop is located in Building 830. Wastes were not reported as 5iﬂ
generated by this operation.

4.1.9 Paint Shop (Building 830) £

A Paint Shop is located in Building 830. Typical wastes generated from

this operation are paint sludges, waste thinners, and unspecified waste

2"yt

st
o famty s Y,

solvents. Generation rates are small and infrequent. The past and current

R R
Tttt
. .

waste management practices are the same as described above regarding other
paint shops. T
4.1.10 Sheet Metal Shop (Building 830) e

i o}
HJ

o The Sheet Metal Shop is located in Building 830. Wastestreams are not

generated, except for scrap metal which has always been reclaimed off-site.




4.1.11 Vehicle Maintenance Steam Cleaning Area (Building 833)

A steam cleaning pad and drain system was installed in 1956 at Building
833 for use during the cleaning of motor vehicles. The area generates
rinsewaters, which flow to the sanitary sewer system after passing through a
grease trap. This disposal practice has remained unchanged since 1956. The
rate of flow is sporadic. Grease trap wastes are removed about once per year,
placed in barrels, and disposed in accordance with relevant regulations. The

grease trap capacity is approximately 8 gallomns.

4.2 BULK RAW MATERIAL STORAGE

AFP 44 has stored explosives, chemicals, and petroleum fuels on—-site and
in bulk quantities in support of various operations. The storage of explo-
sives has been restricted to the FACO areas. Class A explosives have been
stored in the storage magazines and at Buildings 866 and 870, which are
migsile shipping and receiving facilities. The explosives are brought in by
trucks. The bulk storage of chemicals and petroleum fuel are described indi-

vidually in Sections 4.2.1 and 4.2.2, respectively.

4.2.1 Chemical Storage

Chemicals used as raw materials in processing are stored at AFP 44 in
tanks, cylinders, barrels, and segregated cells based on the type of chemicald.
There are four designated areas for bulk chemical storage. The current

designated areas of storage are the following:

Building 817, chemical storage
Building 826, acid storage
Building 827, cylinder storage

Building 829, flammable storage.

In addition to these designated raw material storage areas, various
chemicals are stored in tanks throughout the plant. Figure 4-2 and Table 4-3
locate and summarize the areas of designated chemical storage. Table 4-4

summarizes the chemical storage which occurs in both above- and underground
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Table 4-4. LISTING OF CHEMICAL STORAGE TANKS AT AFP 44

(ammonium chloride and

. Capacity
. Location Contents and Description (gallons)
I Aboveground, wastewater Sodium hydroxide tank 16,919
- treatment plant
tl Polymer tank 10,575
i Acid rtank 5,640
- Aboveground, southeast Liquid propane tank 500
of Building 827
Aboveground, outside Liquid nitrogen, 9,300 each
3 north wall of Building 801 two tanks
" Underground, between Trichloroethane, 10,000 each
Buildings 80! and 810 two tanks
Abuveground, outside west Developer (sodium carbonate in 500 each
. wall of Building 817 water), two tanks
Stripper supply (glycol ether 500 each
and ethanolamine in water),
two tanks
- Starter solution (ammonium 500 each
I chloride, copper chloride,
e ammonia, and copper, in water),
N two tanks
;- Finisher solution tank 1,500
- (fluoroboric acid and thiourea
Y in water)
Ferric chloride tank (ferric 1,500
" chluride and hydrochloric acid
in water)
B Aboveground, outside Sodium hydroxide tank 6,000
. east wall of Building 817
- Hydrochloric acid tank 6,000
o Fresh ammoniacal etch tank 6,000
K

ammonia in water)

L
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Table 4~4. LISTING OF CHEMICAL STORAGE TANKS AT AFP 44 (Continued)
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Location

Contents and Description

Aboveground, inside
Building 817

Aboveground, outside
south wall of Building 809

Aboveground, west
of Building 8l4

Aboveground, outside
south wall of Building 814

Aboveground, outside,
northwest of Building 8l4

Caustic electroless tank (sodium
hydroxide and potassium hydroxide)

Sodium hydroxide solution tank

Liquid nitrogen, three tanks

Liquid nitrogen tank

Methanol, two tanks

Concentrated nitric acid tank

s,

Capacity }E;
(gallons) O
e

)

268 k-
o

272 s
9,300 each sa
-

3,200 each e
100 each ;ﬁk
6,000 T

Source: HAC Facility Site Map, Existing Tank Locations, March 1984.
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tanks. Evidence was not found during the Phase I visit that major spill

j incidents in conjunction with chemical storage has occurred at AFP 44.

Prior to the activation of Building 817 in 1976 for chemical storage,
chemicals were stored at AFP 44 in Buildings 826, 827, 829, and at the east
' and west sides of Building 801. The information regarding these storage areas
was obtained from a Water Pollution Control Study conducted at AFP 44 in 1973

(Wilson) except where otherwise noted.

: Buildings 826 and 827 were activated in 1961 and Building 829 in 1954.

i These buildings have always been used for the same chemical storage as at
present; namely the storage of acids, gases, and flammables. These buildings,
although now enclosed, were originally only covered with canopies. Flammables

stored at Building 829 included solvents, oils, paints, and waxes (HAC, 1969).

The canopy along the east side of Building 801 was used as a storage area
for a large number of chemicals used in processing. Etch circuitry and
- plating shop chemicals, demineralizers, drums of lubricants and solvents and
I chemicals and gases used in wastewater treatment were stored in this area.
Drums of solvents, cleaning compounds, and lubricants used by the Maintenance

Department were stored at the loading dock on the west side of Building 801.

Building 817, built approximately 8 years ago for centralized chemical
storage, currently contains chemical tanks of various capacities. Floor
drains connected to the wastewater treatment plant provide for the collection

of accidental spillage. Chemicals from the tanks are piped via distribution

lines to the areas of use. Based on observance of the distribution lines and
tanks surrounding the building and based on a listing of tanks in the area
(HAC Facility Site Map, Existing Tank Locations, March 1984), the following

‘ raw materials are currently located at Building 817:

e Developer solution (sodium carbonate, water, and antifoam)
e Stripper (glycol ether, ethanolamine, water)

8 e Starter solution (ammonium chloride, copper chloride, ammonia, copper,
" water)

4-23 )

T et sy S I T T

S S Iy T
PP S R P S WA ST W T A oy




o T— OIS AR AR U A S R A S S -2 A i J0 s S At A= A A e i e A A M i Rt A iy T

e Finisher solution (fluoroboric acid, thiourea, water)
: e Ferric chloride
i e Sodium hydroxide
e Hydrochloric acid
e Ammoniacal etch (ammonium chloride, ammonia, water)

e Caustic electroiess solution (sodium hydroxide, potassium hydroxide)

U S S

e Sodium hydroxide solution
e Ammonia gas
) e Nitrogen gas
e Halocarbon K-14
I e Freon gas
e Chlorine gas
e Cadmium

e Cyanide.

i

Cadmium and cyanide are stored in locked boxes, outside the west wall of
Building 817. An ammoniacal etchant has been used since 1982 and is reported

. to also contain copper chloride.

- In addition to the above designated storage areas, process chemicals are
currently stored in tanks at various other plant locations. These include the

7\_

ii following (HAC Facility Site Map, Existing Tank Locations, March 1984):
i: e Wastewater treatment plant - chemicals used in treatment, such as
o sodium hydroxide, a polymer, and acid

e Various locations - liquid propane and liquid nitrogen

e Building 814 - methanol and concentrated nitric acid

e Between Buildings 801 and 810 - 1,1,1-trichloroethane.

Trichloroethylene (TCE) was used in process activities at AFP 44, but its
use has now been discontinued. TCE was purchased in 55-gallon drums from 1952
to 1971. An aboveground distribution system piped the trichloroethylene to

areas of plant use.
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In 1971, two underground tanks for the storage of 1,1,l-trichloroethane (TCA)
were installed. TCE use gradually decreased until all of the plant process
equipment was modified for TCA use. At this time, all TCE use was discontin-
ued at AFP 44. Aboveground tanks and containment areas for storage of bulk
chemicals have been designed, and the bulk TCA tanks are scheduled to be
removed by December 1985.

4.2.2 Fuel Storage

Current and historical fuel storage activities at AFP 44 have involved
the underground and aboveground storage of gasoline and No. 2 fuel oil (or
diesel fuel). Figure 4-3 and Table 4-5 summarize the location and status of
fuel storage at AFP 44. All underground fuel tanks, except a fuel tank east
of Building 801 (Location D), have been removed. The remaining underground
fuel tank has been in use for at least 20 years and is pressure tested twice a
year. Past testing of underground tanks at three locations on AFP 44 in-
dicated that the structural integrity of the tanks was questionable because of

their failure to pass the test. The tanks and their status are as follows:

e Two gasoline tanks, west of Building 833, removed in 1982 and had
leaked (Location G on Figure 4-3)

® One diesel fuel tank, between Buildings 801 and 810, scheduled for
removal in the near future (Location D on Figure 4-3)

e Two diesel fuel tanks, removed in March of 1985 and had not leaked,
FACO assembly and test area (Location H on Figure 4-3).

A detailed discussion of the test results and any subsequent remedial

activities is included in Section 4.5, Fuel Tank Incidents.

4.3 PEST AND VEGETATION CONTROL

Of f-site contractors have always been used for pest and vegetation con-
trol activities at AFP 44. Typical pests, other than insects, requiring con-
trol have included mice, rats, and rattlesnakes. From the early 1970s to the
present, areas within the immediate vicinity of fences have also been sprayed

to kill vegetation and ensure visibility for security reasons. Granular urea

bore has always been used as the herbicide, and the effect lasts for 6 to
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Table 4-5. LISTING OF FUEL STORAGE TANKS AT AFP 44

Location Description Fuel Type Capacity
(Figure 4-3) of Location and Description (gallons)
and Status

A Aboveground, west of Gasoline, two tanks 10,000 each i;?
Buildings 826 and 827 e

B Aboveground, south of Diesel fuel, two 250 each ;&;}
Building 837 tanks l‘;

o)

c Aboveground, north of Diesel fuel tank 250 e

Building 837 e

y e
o
ettt
ORI
»la s

o 4 e .
'y .
3 ’

D Underground, between Diesel fuel tank 10,000
Buildings 801 and 810
E Aboveground, south of Diesel fuel tank 350 ;i;j
Building 826 3
3
F Underground, east of Diesel fuel tank 600 o

Building 837, removed
in March of 1985

Eii )

'l' F
ety

e
[k

G Underground, west of Gasoline tank 3,000 f~$
Building 833, removed {h“
in 1982 Gasoline tank 10,000 ng

H Underground, FACO Diesel fuel tank 500 e
assembly and L
test area, removed Diesel fuel tank 3,000 o

in March of 1985

Underground vault Replacement diesel 3,000 £~;
fuel tank IRt

Sources: HAC Facility Map, Existing Tank Locations, March 1984; and HAC,

1984. B
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- 7 years. There has not been any widespread pesticide spraying, mixing,
¢ storing, containerization, or contalner reuse at AFP 44.

4.4 FIRE TRAINING

a4 e it

Fire training does not currently occur at AFP 44, but did occur in the
past and involved the igniting of various waste materials, particularly

solvents. These practices began in the 1950s and ceased in the 1960s (HAC,

1980a). y
Generally, the steps in fire training involved pouring the chemicals on b
. =3

_the ground, directly or indirectly, and torching the material. The areas were
neither cleaned nor scraped after the fires, and were sometimes flushed with

large amounts of water. .-

Three specific locations of fire training at AFP 44 have been identified.
Figure 4-4 shows the locations of these areas and Table 4-6 summarizes the
related activities and time periods. The paragraphs below discuss each area
in detail.

jﬁ Between the middle and late 1950s, AFP 44 personnel ignited waste

solvents and other flammables, such as alcohols, three times a week for one

month a year, at a bermed area east of Building 809 (Location A on Figure
4-4). Waste solvents burned included acetones and methyl ethyl ketone (MEK).
Generally, two 55-gallon drums of material were poured on the ground surface,

ignited, and extinguished with dry powder carbon dioxide extinguishers. A

During the early 1960s, the extinguishing of flow fires was practiced at
the base of the water towers located in the FACO area (Location B on Figure

4-4). Materials burned included flammable solvents (such as acetones and MEK)

and other flammables such as alcohols. Approximately three to five times a E;:
year, materials were released from a 150-gallon tank, poured down a sloped :]
tile drain into a trough, and subsequently set afire. A fire truck was used %f
to extinguish the fires with water. The extinguishing of metal and Class A “J

wood fires was also practiced at this location. -
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During the late 19508, personnel training in the use of carbon dioxide
extinguishers was conducted on a roadway west of Building 801 (Location C on
Figure 4~4). The wastewater treatment plant's northern holding ponds are now
located near the site. For two months a year, small contained fires were
ignited on a weekly basis, with less than five gallons of flammable solvents
per occurrence. The extinguishing of metal fires was also practiced at this

location. Fires were totally extinguished with water.

4.5 FUEL TANK INCIDENTS

Three locations of fuel storage at AFP 44 recently underwent pressure
testing and several fuel tanks failed to pass the test. Figure 4-3, referred
to in Section 4.2.2, illustrates the locations of these tanks. All of the
tanks, except one (Location D on Figure 4-3), have since been removed. No
odor or discoloration of surrounding soil was observed during the excavation
of two fuel tanks (Location H on Figure 4-3) in March of 1985. These tanks
have been replaced with a single 3,000-gallon tank contained in an underground

vault.

In 1984, a petro-tight pressure test was performed on two connected
gasoline tanks located underground and west of Building 833 (Location A on
Figure 4-3). One tank had a capacity of 10,000 gallons and was about 8 feet
in diameter, and the other had a capacity of 3,000 gallons and was 6 to 7 feet
in diameter. The former was installed around the late 1960s to the middle
1970s, and the latter was installed in the early 1950s. The testing of the
tanks indicated that the structural integrity of the tanks was questionable
because the tanks failed to pass the tests. According to an observer of the
tank removal process, the ground was saturated with fuel from the 3,000-gallon
tank, confirming that the tank was leaking. The surrounding soil was excav—
ated to that depth where soil saturation was not evident. Removed soil was
tested for the presence of lead to assure that contaminated soil excavation
was complete. Excavation occurred to a depth of 18 feet below the tank bottom
and to a width of 14 feet from the tank sides. The excavated soil was trucked
off-site for disposal at an EPA-permitted facility; the backfill for the exca-

vated area was obtained from a commercial source.

4-31




A recent pressure test of an underground 10,000-gallon, diesel fuel tank
(Tank No. 38) located between Buildings 801 and 810 (Location D on Figure 4-3)

revealed that the tank would not hold pressure, with a test variance of -1.319

By 4, 0, 0 8,

p

:; gallons per hour. This tank will be removed by the end of 1985 as part of the

Air Force program to remove all underground tanks at AFP 44.

An underground, 3,000-gallon tank (Tank No. 100) located in the FACO area rt
(Location H on Figure 4-3) was also recently tested. The testing contractor ’

could not pump sufficient fuel into the tank to build up enough pressure to

secure a reading. The test was performed on two occasions (March and ;4'

: September 1984) with the same results. The companion 500-gallon, diesel fuel &75
‘} tank (Tank No. 99) could not be tested in September because of damage to a 535
.i fuel pipe by a delivery truck. The earlier test in March, however, did reveal 2;'
.. that there also could be a problem with the tank. The above tanks were o
!- removed in March 1985. A faulty vent on the 3,000-gallon tank was the cause -
? of the test failures. Leakage had not occurred. 23&
E;'f i
= 4.6 WASTE MANAGEMENT PRACTICES o
;} AFP 44 has in the past treated, stored, and disposed hazardous wastes .
%i on-site. 1In 1977, the land disposal of hazardous waste on-site terminated at ﬁ
¥ AFP 44 (HAC, 1980a). Currently, only authorized wastewater treatment, .E
hazardous waste storage in surface impoundments, and hazardous waste storage e

:ﬂ for less than 90 days in drums and tanks occurs on-site at AFP 44. Wastes are }j}
:g currently transported between areas within the plant using forklifts, collec- i;f
:; tion carts, or wastewater collection lines; off-site transportation is pro- 2if
t; vided by licensed and contracted haulers (JRB, 1983). '
The sections which follow describe the past and current waste management 5;

practices at AFP 44, including: :if

e Wastewater Treatment g:x

e Waste Storage Si

e Waste Disposal ;ii?

¢ Used Container Management éiii

é: e Used 0il Management and Dust Control E?E
- "‘11
~ B
- b

.
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e PCB Management

e Sanitary Sewer and Storm Drainage Systems.
In addition to waste storage and treatment, on-site recycling of treated
wastewaters (Section 4.6.1) occurs at AFP 44. Waste solvents and mineral oils

(Section 4.1) are recycled off-site.

4.6.1 Industrial Wastewater Treatment

Industrial wastewaters generated by processing operations at AFP 44 have
been treated on-site since production began at the facility in the early
1950s. Treatment methods used over the past thirty~two years at AFP 44 have
evolved from batch and flow-through to zero-discharge treatment. The follow-
ing sections chronologically describe these wastewater treatment practices and

the wastewaters treated by them.

4.6,1.1 Batch Treatment - 1952 to 1961

In 1952, dilution tanks were used to raise the pH of waste processing
solutions, including sulfuric, chromic, hydrofluoric, nitric, hydrochloric,
acetic, and phosphoric acids (E&E, 1981). This treatment of acid solutions,
with the exception of chromic acid solutions, continued through 1961 (E&E,
1981). After dilution, the wastewaters were carried by branch collection
lines into a 30-inch storm drainage line and discharged into a drainage
channel west of Building 801 (HAC, 1958; OCE-AF, 1959; E&E, 198l1). The
drainage channel was originally constructed to convey waters from the plant to
a natural drainage wash located approximately one-half mile west of Building
801 (HAC, 1958; E&E, 1981).

In 1954, Hughes Aircraft Company put into operation a batch treatment
plant. The treatment plant was located on the east side of Building 801 and
was used to treat both dilute and concentrated solutions of chrome- and
cyanide-containing wastewaters. Wastewaters from the general factory area and
the Heat Treatment Shop not contaminated with chrome or cyanide were drained
to the storm sewer system (HAC, 1958). Chrome- and cyanide-free alkaline

baths and rinsewaters generated at the plant (OCE-AF, 1959) may have been
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included in this discharge, however, data relating to the management of these
wastestreams during this period was not located during the Phase I Records

Search.

Tanks containing Plating Shop wastewaters not contaminated with chrome or
cyanide were drained directly into floor drains connected to the sewer system
(HAC, 1957). Wastewaters containing chrome and cyanide were transported to
the treatment plant via aboveground piping (HAC, 1958; E&E, 198l). Leakage of
these wastewaters from piping and holding tanks occasionally resulted in the
accidental discharge of untreated wastestreams into the storm sewer system
(HAC, 1958). 1In 1957, the ASDH notified Hughes regarding the concerns of the
City of Tucson, the San Xavier Indian Reservation, the Pima County Health
Department, and the State Health Department that the plant's discharges into
the system would cause pollution of potable water as the result of the
infiltration of chemicals into the groundwater (ASDH, 1957). A major response
to these concerns was the revision of the drainage system for the Plating and
Etch Circuitry Shops whereby certain floor drains were rerouted to the batch

wastewater treatment plant (HAC, 1958).

Drainage from the floor drains and aboveground piping was collected in
two retention tanks: one with an 840-gallon storage capacity and originally
intended to serve as a pump station, and one with a 9,000 gallon storage
capacity. When ready to be treated, the wastewaters were pumped from the
retention tanks to the treatment plant. The batch wastewater treatment plant
consisted of two 4,500 gallon concrete tanks, and chemical feeders which
introduced ferrous sulfate, lime, and chlorine into the tanks. Chemical

equipment and storage was housed in an adjacent, small, steel building (HAC,
1958).

Cyanide and chromium wastewaters were batch treated separately. The
solutions of sodium and potassium cyanide were oxidized with chlorine (alka-
line chlorination) to nitrogen gas and carbon dioxide (HAC, 1958; E&E, 1981).
Lime or sodium hydroxide was added to maintain a pH of 8.5 (HAC, 1958; OCE-AF,

1959). The solutions of hexavalent chromic acid were reduced to a trivalent
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state with ferrous sulfate and ferric iron, and trivalent chromium was precip-
itated with lime to form a sludge (HAC, 1958; E&E, 1981). Ferric chloride

became available from the Etch Circuitry Shop as a reducing agent, which
reduced ferrous sulfate usage at the plant and provided an attractive disposal
method for the ferric chloride (HAC, 1958).

After batch treatment, the wastewaters were drained to the storm sewer
system and discharged with cooling water blowdown into the drainage channel
(HAC, 1958; OCE-AF, 1959). Sludge deposits in the tanks were removed
periodically by a commercial septic tank dealer. The drainage channel was
sampled daily for the presence of chrome and cyanide, and periodically for
other chemicals (HAC, 1958). 1In 1954, holding ponds were constructed
approximately 0.6 miles west of Building 801 and the drainage channel was
rerouted to direct the wastewaters into the ponds. One of the ponds was used
for backup and was connected to a main pond by a sluice gate (E&E, 198l1). The
main holding pond was increased in size in 1961 (E&E, 1981). Wastewaters
reaching the holding ponds were dissipated by evaporation or percolation.
During storm periods, however, the ponds did overflow and wastewaters followed

the storm water path (Wilson, 1973).

A total of approximately 400,000 gallons per day (gpd) were reportedly
discharged to the drainage channel by AFP 44. A water conservation program at
the plant reduced the flow to 130,000 gpd (OCE-AF, 1959). Approximately
40,000 gpd of this discharge was reportedly from the batch wastewater treat-
ment plant (OCE-AF, 1959). However, another source estimated the batch
treatment rate of chrome- and cyanide-containing wastewaters as only
20,000 gallons per week, of which 160 gallons were concentrated chrome and
cyanide solutions and 70 percent of all solutions contained chromic acids
(E&E, 1981).

4.6.1.2 Batch and Flow-through Treatment - 1962 to 1977

A flow-through treatment facility was designed in 1961, added to the
batch treatment facilities on the east side of Building 801, and put into
service in 1962 (HAC, 1983c). The treatment system was counstructed for the
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treatment of rinsewaters other than those containing chrome and cyanide.

Chrome~ and cyanide-containing wastewaters continued to be treated on a batch

basis as described in Section 4.6.1.1 (E&E, 1981).

All treated wastewaters were routed to a clarifier which precipitated a
heavy metals sludge. The sludge was pumped to two sludge drying beds or
lagoons located east of Building 801 and the wastewater treatment plant
(Wilson, 1972; E&E, 1981). The lagoons were connected to the wastewater
treatment plant by a 2-inch PVC line running from the clarifier desludge pumps
to the lagoons. The lagoons had a sludge storage capacity of 20,000 cubic
feet (Wilson, 1972). The treated wastewaters were discharged into the storm
sewer system and drained into the holding ponds located 0.6 miles west of
Building 801 (E&E, 1981). The wastewater treatment plant's design capacity
was 90 gallons per minute or 0.13 million gallons per day (mgd) (Wilson,
1972). Reported generation rates vary widely. According to one source,
wastewater generated by the plant in 1971 was 600,000 gpd (average total daily
amount discharged to the storm sewer) and 130,000 gpd of wastewater from
plating operations alone were treated (HAC, 1972). The average dry weather
flow in the early 1970s through the storm drain system was also reported as
281 gallons per minute during plant operations (Wilson, 1973). Another source
reported that weekly treatment in 1971 was 1,250,000 gallons of dilute rinse
waters, 10,000 gallons of concentrated chromic acid solutions, and 5,000 gal-
lons of concentrated cyanide solutions (E&E, 1981). The average cyanide
removal efficiency was reported in 1971 as 99.84 percent, with an influent
concentration of 6 ppm. The average chrome removal efficiency was reported as
99.17 percent, with an influent concentration of 60 ppm and an effluent con-

centration of 0.05 ppm (HAC, 1972).

The following discussions provide an overview, by the generating shop,
of process wastewater disposition during the early 1970s. All of the informa-
tion is from a 1973 Water Pollution Control Study conducted at AFP 44 (Wilson,
1973).
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Four wastewater drain and sump systems serving the Plating Shop were O

located on the east side of Building 801:

e A dilute chrome drain, which served all tanks containing chrome- or
acid-bearing rinse waters

e A cyanide drain, which served all tanks containing concentrated and
dilute cyanide~bearing wastewaters

e An acid drain, which served all tanks containing concentrated acid
baths

e A storm drain, which collected all accidental spillage in the shop and
served the alkaline cleaning tank and all tanks reported to contain’
chrome- and cyanide-free rinsewaters.

The first three drains emptied into their respective sumps located in the
Plating Shop's basement, and were pumped to the appropriate holding tanks at

the wastewater treatment facility to await treatment.

The Etch Circuitry Shop, also located on the east side of Building 801,

had three wastewater collection systems:

e A chrome drain which served all tanks containing concentrated chrome-
and acid-bearing waters

e A cyanide drain which served all tanks containing cyanide-bearing
wastewaters

e A storm drain which served all alkaline cleaning tanks and tanks
reported to contain chrome- or cyanide-free rinse waters.

The first two drains emptied into their respective sumps, which were pumped to

holding tanks at the wastewater treatment plant to await treatment.

All wastewater from the Heat Treatment Shop was collected and pumped to

the wastewater treatment plant. Wastewater consisted of vapor degreaser

cooling water and overflow from rinse water tanks used to remove salt from o]
parts. R
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The Welding Shop, then located in Building 830, had an aluminum deoxi-
dizer tank which drained into a portable acid tank for treatment at the
wastewater treatment facility. An alkaline cleaner tank drained directly into
the sanitary sewer. Paint booth wash from the Painting Shop, also located in

Building 830, flowed into the sanitary sewer.

Other various shops at the plant had aluminum deoxidizing tanks, which
were pumped to the wastewater treatment plant, and alkaline cleaning tanks,

which drained to a convenient storm or sanitary sewer connection.

Cooling tower and condensor blowdown water, generated both at the Main
Air Conditioning Cooling Towers and throughout the facility, was discharged

directly into the storm sewer system.

To summarize, the following wastewaters were treated at the plant's

wastewater treatment facility during the early 1970s:
o Concentrated and dilute chrome-bearing wastewaters from the Plating
and Etch Circuitry Shops

® Other acid-bearing waters, both concentrated and dilute, from the
Plating and Etch Circuitry Shops

e Concentrated and dilute cyanide-bearing wastewaters from the Plating
and Etch Circuitry Shops

e Vapor degreaser cooling water from the Heat Treatment Shop
e Salt-removal rinsewaters from the Heat Treatment Shop
o Waste acids from aluminum deoxidizer tanks from the Welding Shop and

other general industrial shops.

The following process wastewaters were discharged to the storm or sani-
tary sewer system without requiring treatment at the wastewater treatment

plant:

e Alkaline cleaning rinsewaters from the Plating Shop, Etch Circuitry
Shop, Welding Shop, and other various shops
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e Paint booth wash from the Painting Shop

® Cooling blowdown and condensate water from throughout the facility.

4.6.1.3 Zero-disci.arge Treatment - 1977 to Present

The zero-discharge wastewater treatment plant located west of Building

analyses of various alternatives which met or exceeded the requirements of
local, state, and Federal regulations. The facility design was approved by
the ASDH, the City of Tucson, the Department of Water and Sewers, and the U.S.
EPA Region IX (HAC, 1980a). AFP 44 has submitted a RCRA Part B permit
application for the facility; the RCRA Part A permit was submitted in 1980.
The Part B permit application was submitted to the U.S. EPA, Region IX, in
August 1983. The EPA's review resulted in a request for further information
in July 1984. Revisions pursuant to this request were submitted to EPA, in
December 1984, together with other revisions which reflected significant
facility upgrades including the closure of sludge drying beds. The appli-
cation and its revisions are being reviewed by the EPA (October 1985). The
design capacity of the treatment plant is 530,000 gpd for general industrial
wastewater (GIW) treatment, 12,000 gpd for chrome wastewater treatment, and
18,000 gpd for cyanide wastewater treatment. The facility's RCRA Part A
permit (1980) estimated that an annual quantity of 308,000 gallons of
wastewater treatment sludges were treated in tanks and 61,600 gallons of
wastewater treatment sludges were stored in surface impoundments. An annual
quantity of 1,138 gallons of spent cyanide plating batn solutions were both
treated in tanks and stored in surface impoundments. In 1980, 1,250,000 gal-
lons of dilute and 15,000 gallons of concentrated wastewaters were treated per
week (HAC, 1980a).

The treatment method at the present wastewater plant is called zero-
discharge because there is no surface discharge of treated waters from the
facility. After wastewater treatment and solids removal, reclaimed water is
returned for reuse in plant processes, and the sludges (removed solids) are
evaporated to dryness in lined waste brine evaporation beds (HAC, 1980a; HAC,
1983; JRB, 1983). Approxirately 75 to 80 percent of the treated wastewaters
are reused at AFP 44 and the remaining 20 to 25 percent undergoes evaporation
(JRB, 1983; HAC, 1980a).
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e A control building (Building 815) and filter building (Building 815-A)
e Six holding ponds, with a total of 15 cells
e A sludge thickener and press
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e Five waste brine evaporation beds, with a total of 20 cells.
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All surface impoundments are double lined with 100 ml high density f?.
polyethylene (HDPE). Three sludge drying beds were recently removed and i
replaced with the sludge press. o

A percolation bed, which was located north of the sludge drying beds, was N
closed and filled. Other details on the surface impoundments are provided in
Section 4.6.2, Waste Storage. AT

Wastewaters are segregated at collection and prior to treatment, accord- e

ing to the following categories: e

e General Industrial Wastewaters (GIW), which include mixed rinsewaters,
- blowdown from the main cooling towers, condensate wastewater from the
- Building 801 fanhouse air handlers, and water-wash from paint booths
o Waste chromic and concentrated acid solutions

e Waste cyanide solutlons.

General industrial wastewaters are collected from process areas, piped

into the holding ponds, and then cycled through treatment (HAC, 1980a). The )
following major steps are used during treatment (HAC, 1983b; JRB, 1983): P

1. Wastewaters are pretreated via the following:
o flow measurement

e grit removal

- e pH adjustment of acidic wastes through the addition of sodium .F“L
o hydroxide and pH ad justment of alkaline wastes through the addi- S
- tion of sulfuric acid, to reach a pH of 6.5.
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ponds.

Wastewaters flow to the reactor-clarifier where polymers are added
and precipitated in the settling of colloidal solids.

Wastewaters flow to chromate reduction treatment in REDOX tanks
where:

e pH is reduced from 6.5 to 3.5 through the addition of sulfuric
acid to maintain an acidic environment

e hexavalent chromium is reduced chemically to trivalent chromium
before the former forms an insoluble precipitate.

Wastewaters flow to the dissolved air flotation unit where:

e sodium hydroxide is added to precipitate chromium, aluminum, and
any residual heavy metals in two stages of precipitation

e the precipitate settles to the bottom as a sludge, or rises to
the surface with any oils and is removed by a skimmer

e the sludge and skimmmings are pumped to the sludge press
(formerly pumped to the drying beds).

The effluent flows to the filter wet well where:

e two filtrations occur to reduce suspended solids

e sulfuric acid is added to reduce the pH to 5.5

o chlorine is added to provide a chlorine concentration.

Effluent enters the Reverse Osmosis (RO) wet well and is pumped
through the RO unit for demineralization.

Permeate is pumped to a large fiberglass reservoir tank and lime is
added to raise the pH from 5.5 to 8.0-8.5.

Treated effluent is discharged to the clear well for storage prior to
reuse in plant processes.

Waste brine from the RO unit is discharged to the waste brine evapo—
ration beds for solar evaporation.

the first quarter of 1983, 184,000 tons of GIW were treated of which
tons were recycled and 36,800 tons were retained in the evaporation

During the same quarter, 7.2 tons of precipitated sludges containing

minor quantities of heavy metals were retained in the former sludge drying
beds (HAC, 1983c). The precipitated sludges were held until disposal at a
certified landfill (HAC, 1980a).
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Waste chromic and concentrated acid solutions include all noncyanide,

water-base solutions with a pH less than 7.0 and total dissolved solids at
greater than 5,000 mg/1. Most of the concentrated acid solution volume is
chromic acid. The solutions are pumped through their own underground
collection system and undergo batch treatment, with each system consisting of
a holding tank, traasfer pump, treatment tank, recirculation pump, and
chemical feed equipment (HAC, 1983b). The following major steps are performed
in the treatment of these wastes (HAC, 1983b; JRB, 1983):

1. Wastewaters are collected and pumped to a holding tank
2. Wastewaters are transferred by pump to an adjacent treatment tank

3. Sulfur dioxide gas is added to recirculating wastewater to reduce
hexavalent chromium to trivalent chromium under acidic conditiomns

4. Chromic ions are precipitated as metal hydroxide through the addition
of liquid sodium hydroxide, which also neutralizes the solution

5. Treated effluent is pumped to the waste brine evaporation beds.

The design capacity of this system is 12,000 gallons per day. In 1983,
1,964,000 gallons of spent chrome plating solutions were generated at AFP 44.
In the first quarter of 1983, 238 tons (64,000 gallons) of chromic wastes were
treated (JRB, 1983; HAC, 1983c).

Waste cyanide solutions, both dilute and occasionally concentrated, are

collected separately and pumped to the treatment plant. The wmajor steps for
the treatment of these wastes include the following (HAC, 1983b; JRB, 1973):

1. Wastewaters are collected and pumped to a holding tank
2. Waste is transferred to an adjacent treatment tank

3. Cyanide is oxidized to cyanate through the addition of chlorine at a
pH of 10

4. Cyanate i3 oxidized to carbon dioxide and nitrogen gas through the
addition of chlorine at a pH of 8, liquid sodium hydroxide is also
added to maintain the pH

5. Effluent is discharged to the waste brine evaporation beds.
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The design capacity of this system is 18,000 gallons per day (JRB, 1983).

In 1983, 354,000 gallons of spent cyanide plating solutions were generated at
AFP 44 (HAC, 1983b). In the first quarter of 1983, 44 tons (12,000 gallons)
were treated (JRB, 1983; HAC, 1983c¢).

In August of 1984, a waste container triple-rinsing facility was imple-
mented at the wastewater treatment plant. Earlier, the containers were rinsed
outside of Building 80l. The rinse water was collected by the general indus-

trial wastewater system for treatment at the wastewater treatment plant.

4.6.2 Waste Storage

AFP 44 has stored hazardous wastes on-site since waste generation began
in 1951. Storage methods have included drums, tanks, and surface impound-
ments. AFP 44 is currently an authorized hazardous waste storage facility for
storage in surface impoundments associated with the wastewater treatment
plant. Hazardous waste storage also occurs in 55-gallon drums and tanks, and
is in all cases less than 90 days. Bulk storage of treated sludges occurs in
a sludge press and brine evaporation ponds. Details of all waste storage
operations, past and current, are provided below. Figure 4-5 illustrates the
major locations of hazardous waste storage at AFP 44, and Table 4-7 describes

the contents and capacities of waste storage tanks.

4.6.2.1 Drum Storage

Hazardous wastes historically stored in drums at AFP 44 include the fol-

lowing:

Waste coolants
Trichloroethylene

Waste paint and paint sludges
Methylene chloride
1,1,1-Trichloroethane
Metallic mercury
Paraformaldehyde

Chromic acid mix, dry and compounds

Methyl ethyl ketone
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e Toluene
e Stoddard solvents

e Mixed solvents, not otherwise specified (N.0.S.).

Prior tc the cessation of on-site waste disposal, spent trichloroethylene
and 1,1,1-trichloroethane from vapor degreasers located in Buildings 801 and
830 were pumped by maintenance into drums for disposal (Wilson, 1973). During
this period, waste solvents were poured directly from the drums into on-site
pits for disposal or use in fire training. Waste coolants were also stored in
drums and disposed in the above manner prior to 1966. Beginning in approxi-
mately 1966, waste solvents were shipped off-site for recycling. This
practice increased during the late 1960s and early 1970s.

Since 1976, all drummed wastes have been transported off-site by a

contractor and disposed or reclaimed.

Mixed solvents used in general cleanup are placed in empty 5-gallon
safety containers by the generating department. The containers are then
placed in accumulation areas located throughout the plant. Full cans are
picked up daily by the Materials Handling Department and are transferred to
the flammable raw and waste materials storage area in Building 829, where the
Chemical Storekeeper assumes custody. The Chemical Storekeeper is responsible
for emptying solvents into new 55-gallon, red-colored drums for storage prior
to off-site disposal (JRB, 1983). The drums are sampled, manifested, and
labeled as "waste solvent, N.0.S.” prior to off-site disposal. After 1966,
and until TCE use at AFP 44 ceased, spent TCE was also stored on—site in drums

prior to off-site reclamation.

Other wastes which have been recently or are currently stored in drums
prior to their final off-site disposition include spent methylene chloride,
waste paints, and paint sludges. Forklifts are used to transfer 55-gallon
drums (containing solvents, coolants, paint sludges, etc.) from accumulation
areas to storage areas (JRB, 1983). Drummed wastes are stored in two areas
prior to off-site shipment. One storage area is a container management area

in Building 815, which is designated as a storage area for drummed
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nonflammables. The storage area for drums containing flammables is located
within Building 829; and wastes in storage include methyl ethyl ketone,

B stoddard solvent, and toluene.

4.,6.2.,2 Tank Waste Storage

Wastes have been stored in tanks at AFP 44 for holding purposes prior to

conveyance to, or treatment at, the wastewater treatment plant or prior to

¢ off-site disposal. Waste storage tanks and sumps are currently located
throughout the plant including Building 801, the wastewater treatment plant,
Building 810, Building 817, and Building 8l4. The following wastes have his-
torically been stored or held in tanks and sumps at AFP 44:

e Acids, concentrated and dilute

o Cyanide solutions, concentrated and dilute
e Chrome solutions, concentrated and dilute
e Dilute general industrial wastewaters

e 1,1,1-Trichloroethane

e Water-soluble coolants (nonhazardous)

e Concentrated mineral oils

e Other waste oils

e Alkalines and caustics
e Waste stripper solution
® Spent ammoniacal etchant

o Aluminum deoxidizer (in tank cars).

Prior to operation of the current wastewater treatment plant, various
sumps and holding tanks were used at Building 801 to hold process rinsewaters
and both concentrated and dilute acids, chrome solutions, and cyanide solu-
tions prior to their final disposition at the building's treatment plant; or
prior to sewer discharge (Section 4.6.1 contains information on wastewater
treatment history) (E&E, 1981; Wilson, 1973). In addition, the contents of
aluminum deoxidizing tanks were pumped into tank cars and hauled to on-site

treatment (Wilson, 1973).

4-48




Since about 1966, 1,1,l1-trichloroethane from degreasers, water-soluble
coolants from machining, and waste lubricating oils from machining have been
stored in tanks. Waste trichloroethane is pumped directly from the degreaser
to an aboveground tank at Building 817 prior to off-site reclamation (JRB,
1983). Coolant and mineral oils are accumulated and stored separately in
aboveground tanks inside the west wall of Building 801 prior to their
reclamation off-site (JRB, 1983).

The wastewater treatment plant and Building 801 have holding tanks and
sumps for the storage of waste acids, including chromic acid solutions,
cyanide solutions, and general industrial wastewaters prior to their on-site
treatment (HAC, August, 1980; E&E, 198l1). The waste cyanide tank at the
wastewater treatment plant is partially below ground, open topped, and of
concrete construction. This tank will be replaced in 1985 with an aboveground
tank. The mixed acid storage tank is aboveground, closed topped, of steel

construction, and diked.

The total capacity at AFP 44 for the storage of wastes in tanks is
approximately 43,300 gallons. The capacity for tanks located partially
underground is approximately 9,900 gallons. Waste storage tanks are not

currently completely underground.

4.6.2.3 Surface Impoundment Storage

As noted earlier, AFP 44 is authorized for the storage of hazardous
wastes in surface impoundments at the zero-discharge wastewater treatment

plant.

There are currently one sludge thickener and press, six holding ponds,
and five waste-brine evaporation beds at the plant. These surface impound-
ments are used for the storage of influent, treated effluent, and sludges.
Prior to treatment, general industrial wastewaters may be pumped to the
holding ponds which provide surge capacity. Following treatment, precipitated
solids are pumped to the sludge press. Sludges are containerized and disposed
off-site in a Class 1 landfill.

3, 2, A
R

v ""ﬂ
3 s, 4.

LS
s
a

»
Ty *y

v

AT AN £ ol 'ﬁ,‘l"

Ty

SR T
A
f RO



w e R T e R & & &7 P79 & ¥

Three sludge drying beds were replaced this year by the sludge thickener
and press. They were lined with two layers of 30 ml polyvinyl chloride (PVC)
liners. Prior to the installation of these liners, the bottom of the sludge
beds consisted of a layer of porous sand or pea gravel over an underdrain
system, which collected the percolated sludge filtrate (HAC, March 1982).
Liners were installed to protect the groundwater from any possible escape of
filtrate from the drainage system (HAC, March 1982). The three sludge drying
beds were removed prior to activation of the thickener and pursuant to a

closure plan approved by the ADHS.

; All existing surface impoundments are currently lined with two layers of
100 ml, high density polyethylene and are equipped with intermediate leak
detection systems. Prior to this liner system, the ponds had a single 20 ml
PVC liner. A foot of dirt now separates this liner from the current double

liner system.

- .

4.6.3 Waste Disposal

During the period 1952 to 1977, general industrial wastes and industrial
I wastewaters were disposed in a variety of ponds, pits, and drainage channels
located on U.S. Government property. During previous investigations,
historical disposal sites were either located in the field or interpreted from
the review of site plan maps and aerial photographs. The following section
I summarizes the confirmed findings from previous studies regarding disposal
locations and their sizes, periods of operation, and types of disposed waste.
Table 4-8 summarizes AFP 44 waste disposal by waste type and historical
disposal site.

k

Sufficient documentation exists to confirm the past disposal (prior to

1977) of hazardous substances at the following on-site locations:

1

e Former disposal trenches

e Former burn pit
- e Former waste disposal pits
i e Former wastewater ponds and sludge drying beds
. e Drainage channels o
; i
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e Fire training areas (three areas)

!
| .

The locations of the sites are illustrated in Figure 4-6. These sites are

, »
A b

e Explosive pit.

Py ot
> e,
]

.'l ‘l )

discussed further in the following sections; referenced site numbers are those

".l "

A AN

l' rl.
W

given for the sites on Figure 4-6.

- 4.6.3.1 Former Disposal Trenches (Site 1)

During the period 1952 to 1955, two unlined trenches, located at the
southern end of the plant property, were used together as a gemeral disposal
ﬁ area. These trenches were approximately 10 feet deep, 150 feet long, and

about 15 feet wide. Records were not retained pertaining to the exact types

and quantities of wastes disposed at the site. However, the quantities of

hazardous waste disposed were probably small because of the low production
L; activity occurring at AFP 44 during pit usage and because wastes oils were
being used for dust control. Additionally, excavation during the late 1970s
to recover gold plated circuit boards from the trenches unearthed only
nonhazardous trash. The trenches were graded and covered with surface soils

._ natural to the area in 1955 (HMI, 1982a).

4.6.3.2 Former Burn Pit (Site 2)

il In 1955, when the disposal trenches (Site 1) were no longer being used, a
second area served as the general dump for industrial wastes. This second
area was located in the southeast area of the plant property and consisted of

a large unlined pit, approximately one-quarter acre in area and 6 or 7 feet

17,
i

deep.
 ' From 1955 to 1966, this pit received liquid wastes consisting of flamma-
i; ble solvents, coolants and oil, and solids, including paint sludges, which
i; were periodically burned. Approximately 7,000 gallons of flammable liquids,
;f which included mixed liquids and diluted solvents, were disposed at the pit
Sﬂ‘ each week from 1955 to 1966. These liquids were burned off approximately four
&E times weekly through 1963. Solid wastes were disposed and burned every night
ii until 1963. After 1963, all burning activities at this site were permanently

halted. From 1963 to 1966, disposal activities continued at the site.
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The use of this pit was discontinued altogether in 1966 when solid
wastes were taken to a municipal landfill and solvents were disposed at
Site 3. 1In 1980, a slightly domed cover of caliche was placed over its
surface and seeded with shallow-rooted vegetation (HMI, 1982a).

4.6.3.3 Former Waste Disposal Pits (Site 3)

Site 3 comprised an area immediately west of Building 801 where there
were numerous active, unlined, excavated pits. This area was used during the
period 1966 to 1977 for the disposal of methylene chloride, 1,1,l1-trichloro-
ethane, trichloroethylene, other solvents, and paint sludges and thinners.
Twelve former pits have been identified and are illustrated on Figure 4-6.
The average diameter of these excavated disposal pits was approximately 8 to
10 feet,

4.,6.3.4 Former Wastewater Ponds (Site 4) and Former Sludge Drying Beds
(Site 5)

Three wastewater ponds and two sludge drying beds were utilized for
disposal of industrial wastewater and sludge between the years 1954 and 1977.
The three unlined ponds (Site 4) were located west of and beneath the existing
evaporation ponds, and the two lined sludge drying beds were located just east
of Building 801 (Site 5). Together, the ponds and drying beds covered an area
of approximately 25 acres. Most of this area has now been paved over with a

new asphalt parking lot.

The series of three ponds west of Building 801 were constructed in 1954
to eliminate any wastewater discharge toward the Santa Cruz River located to
the west of AFP 44. These ponds were used for the disposal of wastewaters
through 1977. The wastewaters consisted primarily of rinsewater from plating
processes, cooling tower blowdown, and some concentrated solutions of chromium
and cyanide (HMI, 1982a). Analytical results of wastewater samples indicated
chromium concentrations of 0.05 ppm; cyanide was not detected. 1In 1980, the
ponds were excavated, backfilled with clean fill, and domed and capped with

caliche.
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The two sludge drying beds along the east side of Building 801 were
lined, one with a plastic membrane, and the other with bentonite. These beds
were constructed in the early 1960s and received wastewaters (similar to that
received by the three ponds to the west) and sludge from the wastewater
treatment plant. The discharges contained chromium and cyanides, as well as
traces of cadmium, silver, lead, and copper compounds. Precipitated heavy
metal sludge was also pumped to these beds (HAC, 1980a). The two drying beds
were utilized until 1977. They have since been excavated, backfilled with
clean fill, and capped with caliche (HAC, 1980a). An asphalt concrete parking

lot presently overlies the former bed locations.

From 1954 to 1970, AFP 44 personnel estimated that 1,250,000 gallons per
week of rinsewater were disposed cumulatively in these ponds and beds. During
this same period, approximately 15,000 gallons of effluent from the treatment
of concentrated solutions, including chrome and cyanide, were reportedly
disposed per week. From 1970 to 1977, approximately 20,000 gallons of
rinsewater and 160 gallons of effluent from the treatment of concentrated

solutions were disposed weekly (HAC, August 1980).

4.6.3.5 Drainage Channels (Site 6)

A system of open, unlined drainage channels transported industrial
wastewaters west of Building 801 from 1952 to 1977. From 1952 to 1954, all
waters entering this system discharged into the Arroyo Wash at the Nogales
Highway. Ultimate discharge during periods of sufficient flow was the Santa
Cruz River. 1In 1954, wastewater holding ponds were constructed to prevent
off-site flow. The drainage channel system was rerouted toward the ponds.
This eliminated the flow toward the Santa Cruz River. During storm periods,

however, the ponds did overflow.

From 1952 through 1961, various types of wastewaters were discharged from
the plant's wastewater treatment facility and shops into the drainage
channels. Liquids discharged included chrome- and cyanide-free rinsewaters,
acid solutions after batch treatment, and batch treated chrome- and cyanide-

containing wastewaters.
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Rinsewaters from the general factory area and the Heat Treatment Shop
were discharged directly to the storm system through floor drains. This
practice was discontinued in 1957 when these discharges were rerouted to the
treatment facility. During the late 1950s, approximately 400,000 gallons per
day (gpd) in *otal were reportedly discharged to the drainage channel system.
A water -onservation program at the plant reduced the flow to 130,000 gpd.

From 1962 to 1977, the only untreated liquid wastes that entered the
channels were alkaline cleaning and chrome- and cyanide-free rinsewaters from
the Plating Shop, Etch Circuitry Shop, Welding Shop, and a few others; paint
booth wash from the Paint Shop; accidental spillage and accidental process
tank overflows; and cooling blowdown and condensate from throughout the plant.

All other wastewaters were initially treated.

From 1977 to the present, a zero—discharge wastewater treatment plant has
been utilized, and drainage channels have not been used for wastewater dis-
charge. The channels are apparent on aerial photographs of the plant area for
the period 1956 to 1976. Phreatophytic vegetation had developed along and
ad jacent to the channels and wastewater disposal ponds during channel use, and

appear as dark areas on historical photographs (HMI, 1982a).

4.6.3.6 North Fire Training Area (Site 7)

The fire training area located in the northeast area of the plant pro-
perty was used during the 1950s. The site occupied a diked area of approxi-
mately one-quarter acre. Fire training exercises were conducted approximately
three times a week for one month per year (i.e., 12 times a year), using
alcohols and flammable solvents including acetone and methyl ethyl ketone
(MEK). Generally, during each session, two 55-gallon drums containing these
wastes were emptied onto the ground, ignited, then extinguished using CO2
powder. During similar training sessions, solvent fires were also extin-
guished using water. 1In addition to solvent fire training, sessions were also

held involving metal and wood burning fires.
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4,6.3.7 South Fire Training Area (Site 8)

The southern-most fire training area was located at the base of a water
tower. This site was used for 2 or 3 years during the early 1960s. The
training sessions conducted at this location involved flow fires in which
flammable fluids were discharged from a 150-gallon tank down a sloped tile
drainageway into a trough. The discharged substances were subsequently
ignited to create a fire blaze. A firetruck was used to extinguish the fires,
using water as the extinguishing agent. The fluids discharged from the tank
included alcohols, acetone, MEK, and mixed flammable solvents. These
exercises were conducted 3 to 5 times per year. The total quantity of
material used during these sessions did not exceed 150 gallons. Metal and

wood fires were also created for training sessions conducted at this site.

4.6.3.8 Explosive Pit (Site 9)

Site 9 was used for the detonation of ordnance materials and was located
in the eastern area of the plant property between Sites 7 and 8. Detailed
information regarding the use of this site is not available, except that

materials disposed were not hazardous in nature.

4,6.3.9 West Fire Training Area (Site 10)

During the late 1950s, a third fire training area was utilized at AFP 44.
This site was located in a ditch along a roadway, and is partially overlain by
AFP 44's existing wastewater holding ponds. On a weekly basis, during two
months per year, small contailned fires were ignited at the site using less
than 5 gallons of flammable solvents for each occurrence. Personnel were
trained in the proper use of fire extinguishers. Water was also used to

extinguish the fires. The site has since been covered with caliche.

4.6.4 Used Container Management

Since August of 1984, used waste containers have been rinsed at the
wastewater treatment plant before contalner reuse or disposal. The containers

are rinsed three times and the rinsewater is treated at the facility Empty

raw material drums are either returned to vendors or disposed at an off-site
landfill.
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Prior to activation of the container triple rinsing facility and starting :;’;

in 1977, the containers were rinsed on a concrete pad outside of Building 80l. S&E

The rinsewater went through the general industrial wastewater collection kﬁ"

system and was routed to the wastewater treatment plant. Between 1966 and ,:E

1977, empty and rinsed containers were sent directly to an off-site sanitary fﬁi

landfill. Prior to 1966, used containers, which had contained heavy metals, E:i
trichloroethylene, 1,1,1-trichloroethane, and other solvents, were disposed £.

on-site in pits.

4.6.5 Used 0il Management and Dust Control

Al

Currently, waste lubricating oils generated at AFP 44 are collected by a Eﬁj
mobile collector and transported to an aboveground bunker at Building 801. E;i
These olls are collected by a contractor for off-site recycling. :fi
S

Waste coolants, lubricating oils, and hydraulic oils were used for dust E:;
control at AFP 44 in accordance with established practices of the period. The ?i?
approximate period during which this activity occurred is from the middle :55
1950s to the middle 1960s. The approximate location of the activity is };2
directly south of Building 830 in an area as wide as Building 830 and about E:;
400 feet long. Much of the area is now covered by a structure and parking ;;
lot. e
!

4.6.6 PCB Management

Hughes has numerous PCB capacitors and transformers in use. PCB equip-
ment maintenance is the responsibility of the Facilities Engineering
Electrical Department. Inspections are performed jointly by the Electrical
and Safety Departments. An inventory completed in 1981 catalogued 3 capaci-
tors and 44 transformers with total gquantities of 3.1 gallons and 10,946 gal-

lons of PCB oils, respectively. Individual capacitor capacities range from

- e,
L .

D e s

. e e ey,

0.6 gallons to 1.9 gallons. Capacities for transformers range from 110 gal-

lons to 294 gallons. Capacitors and transformers are located predominantly 2

throughout and on the roof of Building 801, but are also located on and off é§

U.S. Govermment property in Buildings 802, 803, 815, 833, 836, 852, and 864 e

(JRB, 1983). it
=58 a
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Most in-service PCB capacitors and transformers are reportedly placed in
unlocked metal buildings on concrete floors with perimeter curbing. Some are

outside buildings on non-curbed concrete pads. All equipment is labeled with

required PCB markings. Inspections are performed monthly to identify pro-

- blems. Routine preventive maintenance is performed on an annual basis. As a 3
L% S
*g precautionary measure, all drain valves are equipped with a metal box filled ﬁi&
i. with absorbents into which any slow dripping oils may collect (JRB, 1983). ¢

[
a

g
s

AN

MR

e
R
o' a'ata g g

,.
e e
A

-
gy,

..
"l" c'.
— it

Hughes only stores waste PCBs and out-of-service PCB equipment on an

0

interim basis (i.e., for 1 to 2 weeks). Storage is restricted to a locked,

curbed vault. PCB wastes are sent off-site for disposal. The last shipment

ko N FRERE
X

was in 1984 and consisted of the removal of four transformers from Building Ry
840.

4.6.7 Storm Sewer System

The storm sewer system at AFP 44 consists of a drainage line and a ti?
network of drainage channels originally constructed to convey waters from the
plant to a natural drainage wash located approximately one-half mile west of
Building 801 (HAC, 1958; E&E, 1981). This wash drained westerly to the

B Y
3 4 L. o
R
e e
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, Lo e

Nogales Highway and the Santa Cruz River (HAC, 1958; OCE-AF, 1959). As S
’-"\.\
described in Section 4.6.1, Industrial Wastewater Treatment, the 30-inch storm ,:}:
B

1
s
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drainage line, located north of Building 801 and extending approximately
1200 feet west, was used to carry wastewaters to the drainage channel system.
These operations are also described in Sections 4.1, Industrial Shops, and

4.6.3, Waste Disposal. Figure 3-2 in Section 3 illustrates the location of

.
LN

the storm sewer and drainage channel system. { 1
o

4.6.8 Sanitary Sewer System e
S

As described in Section 3, sanitary wastes are collected by the plant's Eék
sanitary sewer system and discharged into the City of Tucson sanitary sewer. i'ﬁ
Although industrial wastes are currently segregated and are never discharged Tf?
into the sanitary sewer system, such discharges occurred in the past, !‘\
including alkaline rinsewaters and paint booth wash (Wilson, 1973). o
s
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4.7 EVALUATION OF ACTIVITIES

The review of past operations at AFP 44 has resulted in the identifica-~
tion of thirteen sites which were initially considered to have the potential
for environmental contamination or contaminant migration as shown in Table
4-9. Figure 4-7 identifies the location of the sites. These sites were
evaluated using the methodology illustrated in Figure 1-2. Two sites were
finally considered not to have both the potential for contamination and
migration and were thus deleted from further consideration. These two sites
include: Site 9 - an explosive pit located west of Building 866 that was used
for the detonation of ordnance materials which were not hazardous in nature;
and Site 11 - the location of a gasoline storage tank that was removed. The
tank removal operations included testing and excavation of contaminated soils
so that the contaminant source was removed. These sites were not deemed to

pose significant environmental threats.

The remaining eleven sites were further evaluated using the Hazard
Assessment Rating Methodology (HARM). The results of the HARM as applied to
the evaluated sites are summarized in Table 4-10. The rating methodology and

score sheets are provided in Appendices E and F, respectively.

For the purpose of HARM scoring, direct evidence for the migration of
hazardous contaminants (pathways subscore) was, for most of the rated sites,
the groundwater contamination known to exist in the area based on laboratory
analyses. This evidence would not have been available for site rating without
the documentation compiled by studies conducted since 1980 by various public
and private entities, including documentation compiled for other ongoing
phases of the IRP at AFP 44. These environmental and hydrogeologic E—ﬁ
investigations were conducted on and around AFP 44 to comprehensively
determine the extent and nature of environmental contamination (i.e., )
groundwater contamination). A plan for contaminant control and remedial ij

[

action implementation has been published (October 1985) for public review and ——e

\ e
. e
o
.5,
»
N

comment. This plan will be executed once it {s finally approved or revised.

4y

.
g

i AN
i

Also, two of the ranked sites, Sites 4 and 5, have received remedial action in

»
s "r %

the form of excavation, backfilling, and capping with caliche.
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Table 4-9. SUMMARY OF DECISION LOGIC FOR RATING AREAS OF
POTENTIAL ENVIRONMENTAL CONCERN AT AFP 44

Site Number Potential for Potential for Potential for HARM Rating ﬂﬁi‘
(Figure 4-7) Environmental Migration Other el
and Description Contamination Environmental >
Concern B,
1. Former Disposal Yes Yes No Yes N

Trenches, South-
eastern Border of
AFP 44

2. Former Burn Yes Yes No Yes
Pit, Southeast 3
Quadrant of AFP 44

3. Former Waste Yes Yes No Yes
Disposal Pits, West .
of Building 801 A

4. TFormer Wastewater Yes Yes No Yes -
Ponds, Beneath
Existing Evaporation S
Ponds at Wastewater B
Treatment Plant and -{{r
West of Building 801 G

5. Former Sludge Drying Yes Yes No Yes
Beds, East of S
Building 801 B

6. Drainage Channels, Yes Yes No Yes oo
West of Building 801 R

7. North Fire Training Yes Yes No Yes e
Area, Southeast of o
Building 830 T

8. South Fire Tralning Yes Yes No Yes
Area, at Base of FACO
Water Tower

9. Explosive Pit, West No Yes No No "~
of Building 866

4-61
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Table 4-9. SUMMARY OF DECISION LOGIC FOR RATING AREAS OF
POTENTIAL ENVIRONMENTAL CONCERN AT AFP 44 (Continued)

~ ey vow
.

vwm g,

e a A,-.'

(P )

- Site Number Potential for Potential for Potential for HARM Rating
o (Figure 4-7) Environmental Migration Other

v and Description Contamination Environmental

i Concern

V.

.

. 10. West Fire Training Yes Yes No Yes

Area, West of
Building 801

11. Removed Gasoline No Yes No No
Storage Tanks, West
of Building 833

12, Diesel Fuel Tank, Yes Yes No Yes
Between Buildings
801 and 810

13. Waste Oil Spreading Yes Yes No Yes

Site, South of
Building 830

o
"I
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L
Table 4-10. SUMMARY OF HARM SCORES AND RATINGS FOR IDENTIFIED SITES i
Waste Overall %Lﬂ
Rank Site Character- HARMZ -:}}
Description Receptors istics Pathways Rating SN
i 1 Former Waste 55 100 100 85 o
! Disposal Pits Ef;
(Site 3) A
2 Former Wastewater 53 100 100 84 B
Ponds (Site 4) N
| 3 Former Burn/Disposal 46 100 100 82 b
- Pit (Site 2) ol
» 4 Former Sludge Drying 49 100 100 79 -
: Beds (Site 5) o
- : -
4 5 Drainage Channels 59 100 43 67 -
. (Site 6) N
6 Former Disposal 55 40 100 65 :::Z:j:
Trenches (Site 1) O
o
l 7 North Fire Training 55 80 43 56 4
_': Area (Site 7) ;
- 8 Diesel Fuel Tank 55 32 80 56 L
= (Site 12) -::_‘::
Lt
. 9 South Fire Training 52 80 35 53 -
. Area (Site 8) -
10 Waste 0il Spreading 55 64 43 51 f
(Site 13) o
L 11 West Fire Training 55 60 43 50 ?__
Area (Site 10) S
§ Z Air Force Hazard Assessment Rating Methodology, maximum of 100 points possible. i:{
5 [
¢ =
. 464 '3
'

e e e e e T e N T e e N e T T s . 3 T T A U X N WS et - .
PR AR A R LT SR SPULAINE WA AP WAL WU & S WK SR PR W R PSR P o SR I I T, B T/l S S S Sl Y SO S Tt B » - W e 2t e e e




5.0 CONCLUSIONS

—
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The objective of this investigation was to review and assess information s

regarding past practices at AFP 44, and prepare a comprehensive Phase I report .QZJ

[y

s in the USAF IRP prescribed format. Information contained in this report was '.:;
! obtained during the Phase I site visit and from documents compiled during %a;

. other investigatious conducted by public and private entities. 1Identified
past disposal sites were rated using the IRP Hazard Assessment Rating
Methdology (HARM). The conclusions presented below have been developed based

; on information from the Phase 1 site visit, retired AF records, interviews, b
and documents compiled as a result of recent hydrogeologic investigations.
The conclusions are listed by the sites identified on U, S. Government
property and evaluated by the HARM. Hazardous waste management occurring off RO

the U. S. Government property is not addressed.

feet below the land surface. Contaminants that reach the aquifer will be o

The hydrogeologic setting at fhe hazardous waste management sites iden— iii

tified on U. S. Government property is characterized by alluvial sediments ._Ef

! consisting of silts, sands, and gravels, and an aquifer system (comprised of T;\

#l an upper and lower zone) which is regionally classified as a sole source %;;

?; aquifer. Groundwater levels in the area occur at depths between 100 and 140 1;§i
I. o

transported in the groundwater. Data indicate that groundwater moves at about
S00 feet per year in the vicinity of AFP 44. Long term aquifer tests at AFP

44 indicate transmissivity ranges from about 25,000 to 50,000 galloans per day ?:ﬁ
per foot. Both surface water drainage and groundwater movement are in a :

northwesterly direction toward the Santa Cruz River. The overall hydrogeo- e

Y
logic setting of the AFP 44 area, together with documented evidence of i
contaminant migration, present a potential for environmental contamination to :f
exist in the vicinity of past waste management sites at AFP 44. j3
B ¢
fﬁ Intensive hydrogeologic investigations and monitoring have taken place Ei'
:; at and around the facility. Hargis & Montgomery, Inc. (later Hargis & ::f
- Associates, Inc.), under contract to Hughes and subsequently to the Air Force, éﬁ:
F . .
S
)
l\ -‘
A
S
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have installed over 100 monitoring locations on or in the vicinity of AFP 44
in order to determine the magnitude of contamination resulting from past
disposal practices. Locations of selected monitoring locations are shown in
Figure 5-1. 1In addition, numerous solil samples and exploratory borings have
also been taken to aid in the evaluation. Sampling performed to date has
allowed for the establishment of background groundwater quality, identifica-~
tion of disposal sites which contributed to the contamination problems, and

delineation of the area of groundwater contamination at AFP 44.

Table 5-1 summarizes the findings of this Phase I study and lists the
priority rankings for the 11 identified sites. The identified sites were
rated using site conditions as existed when the sites were actively accepting
wastes. For the purpose of HARM scoring, direct evidence for the migration of
hazardous contaminants (HARM pathways subscore) was, for most of the rated
sites, the groundwater contamination known to exist in the area based on the
sampling activities performed to date. This data would not have been
available otherwise without the prior site investigations performed by various
entities and documentation compiled for other ongoing phases of the IRP at AFP
44. As also noted earlier, a plan for contaminant control and remedial action
implementation has been published for public review and comment. This plan
will be executed once it is final. Additionally, two of the ranked sites,
Sites 4 and 5, have received remedial action in the form of excavation,
backfilling, and capping. HARM rating forms for the sites are included in
Appendix F.

The evaluated sites are discussed below in order of highest to lowest
priority ranking. Site numbers provided in parentheses in the section
headings below correspond to the site numbers listed on Figure 4-7, which

illustrated the approximate site locations.
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5.1 FORMER WASTE DISPOSAL PITS (SITE 3)

Twelve unlined pits located west of Building 801 were used between 1966
and 1977 for the disposal of various hazardous wastes. Wastes reported to
have been disposed in the pits include methylene chloride, 1,1,l1-trichloro-

ethane, trichloroethylene, solvents, and paint sludges and thinners.

The disposal pits were given the highest overall HARM score of 85 because
they received both a comparatively high receptor subscore and maximum

subscores for waste characteristics and pathways.

The site has been covered with caliche, which will limit the flux of
water percolating through the pits, and has not received liquid wastes since
1977. Therefore, the disposal pits should not be a source of continued
contamination. Monitoring data for wells located within the area (i.e., wells
M-5, M-3A, and M-11) have shown a decrease in contaminant levels for TCE, TCA,
and DCA since 1981.

5.2 FORMER WASTEWATER PONDS (SITE 4)

Three unlined ponds were located west of Building 801 and beneath the
existing evaporation ponds at the wastewater treatment plant. These ponds
were constructed in 1954 to eliminate the rate of flow from the drainage
channels. These ponds were used for the disposal of process wastewaters
through 1977. Wastewaters reported to be disposed in these ponds included
plating rinsewaters, cooling tower blowdown water, and treated solutions of

chromium and cyanide.

This site received a high overall HARM score of 84 because it had a com-
paratively high receptor subscore and maximum subscores for waste character-

istics and pathways.

The contaminated materials have been excavated and the site was back-
filled with clean fill and capped with caliche in 1980. The ponds are
probably not a continuing source of contaminants because of the remedial

action performed and because waste disposal has not occurred since 1977. This
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statement is supported by downgradient monitoring at the site which has shown

that contaminant levels are not increasing.

5.3 FORMER BURN PIT (SITE 2)

A large, unlined pit located on the southeast area of AFP 44 was used
beginning in 1955 as a general dump site for industrial wastes. The pit was
approximately one-quarter of an acre in size. The pit was reportedly used for
the disposal of solvents, coolants, oils, paint sludges, and other solids.
Burning of wastes occurred at the site until 1963 and waste disposal continued
until 1966.

This site was assigned a relatively high HARM score of 82 because it
received the maximum subscores for waste characteristics and pathways.
However, the site was capped with caliche and seeded in 1980, which should

protect against surface water infiltration.

5.4 FORMER SLUDGE DRYING BEDS (SITE 5)

Two sludge drying beds were constructed on the east side of Building 801
and received sludge and limited amounts of wastewater from the batch and
flow-through wastewater treatment facility. Both drying beds were at some
point lined, one with a plastic membrane and the other with bentonite. They
were in use until 1977 when the zero-discharge wastewater treatment plant was

placed on-line.

The drying beds received an overall HARM score of 79 with maximum waste
characteristics and pathway subscores. The overall score is lower than the

above sites because some limited containment was provided by the liners.

The beds have been excavated and capped with caliche, and covered with an
asphalt concrete parking lot. The remedial actions performed at the site
should have removed the source of contamination. Groundwater monitoring
downgradient of the site has shown an increase in contaminant concentrations,
however, this is probably attributable to contaminant migration from other

areas.
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5.5 DRAINAGE CHANNELS (SITE 6)

A network of drainage chanyels west of Building 801 were used at AFP 44
until 1977 for the disposal of various treated and untreated process waste-
waters. These channels drained to the west toward Nogales Highway. From 1952
to 1954, all waters entering the channels discharged into the Arroyo Wash at
the Nogales Highway. In 1954, wastewater holding ponds (Site 4) were

Rl ORI
" ‘Te » t .

constructed and the drainage channel system was rerouted toward the ponds to

T,
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prevent off-site flow. The channels have not been used for wastewater

.t R
PR AR

disposal since 1977, when the zero-discharge wastewater treatment plant became

Rl SIS
.Y .
‘

operational.

o

The channels were assigned an overall HARM rating of 67 because of

oy

receiving low receptors and pathway subscores, but a high waste character-

istics subscore.

Remedial actions have not taken place at the site. However, wastes are

no longer disposed in the channels and any contaminants should be residuals ;z%;
from previous disposal activities. o

5.6 FORMER DISPOSAL TRENCHES (SITE 1) e

Two unlined trenches, located on the southern boundary of AFP 44, were

used as a general disposal area until 1955. Wastes disposed primarily
included nonhazardous trash with limited amounts of hazardous waste such as
solvents, paints, and sludges. These trenches have since been graded and

covered with native soils.

The trenches received an overall HARM score of 65. The score is lower

than for the above sites because the site received a lower waste

characteristics subscore. AR

5.7 NORTH FIRE TRAINING AREA (SITE 7) S

Fire training occurred southeast of Building 830 between the middle 1950s
to late 1950s. The site was active approximately 12 times a year and

primarily involved the burning of flammable solvents.

5-9
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The area was given an overall HARM score of 56, lower than the above

A ". ”- -, ,L,

s sites because of a lower pathway subscore. The site is probably no longer a

source of contamination because liquid disposal was halted in the late 1950s

“

: and net infiltration through the site is very small.
i)

")

s 5.8 DIESEL FUEL TANK (SITE 12)

An underground, 10,000 gallon, diesel fuel storage tank was pressure
tested in 1984 and did not pass the test. Therefore, leakage should be
suspected until tank excavation proves otherwise. The tank is Tank No. 38
located between Buildings 801 and 810.

The tank site receivea an overall HARM score of 56, which is lower than
the above sites mainly because of a lower quantity of waste. The tank is
scheduled for removal in the near future. If the tank is found to be leaking,
any contaminated soils will be excavated to remove the potential for environ-

mental contamination.

5.9 SOUTH FIRE TRAINING AREA (SITE 8)

An area located at the base of the FACO Water Tower was used for flow
fire training exercises for several years in the early 1960s. Flammable

fiuids were discharged from a tank onto a tile-lined drainageway.

This site received an overall HARM rating of 53, lower than the previous
sites mainly because of a lower pathway subscore. Remedial actions have not
been performed at the site; however, the site has not received hazardous
materials for over 20 years and is probably no longer a source of contamina-
tion. Groundwater monitoring downgradient of the site has shown increased
contaminant levels, but these increases are most likely the result of

upgradient influences.

5.10 WASTE OIL SPREADING (SITE 13)

From the middle 1950s through the middle 1960s, waste machining
lubricants were used on—-site as dust suppressants. The approximate location
of this activity was directly south of Building 830 in an area as wide as
Building 830 and about 400 feet long.



The waste oil spreading site received a HARM score of 51, lower than the
previous sites because of lower waste characteristics and pathway subscores.

Most of the area is now covered with a building and parking lot.

5.11 WEST FIRE TRAINING AREA (SITE 10)

The west fire training site was located on a roadway along a ditch west
of Building 801. Training demonstrations were given to AFP 44 personnel in
the use of fire extinguishers at this csite during the late 1950s. The fires

were small, involving less than 5 gallons of flammable solvents each time.

This site received an overall HARM score of 50, less than those sites
above primarily because it received lower waste characteristics and pathway
subscores. The site was capped with caliche which should reduce surface water
infiltration. The site is probably no longer a contaminant source since
liquid wastes have not been disposed at the site for over 30 years and net

infiltration is nearly zero.

5-11 _

St

APy

RN - _l‘ .- .i ‘.. ". -..\ ‘.- . '. R - - I i e I T T L P SR S S T T DR ‘e
. . N - - . - - - . . . .. . - . ~ R P e PR L S Al et e - - -
L RS T e T e T T T T T T T T e N A e

A PP P O P P P AL A N I i R N A T S R A R TS Ty T R IO,




6.0 RECOMMENDATIONS

T
N B

The intensive hydrogeologic investigations performed at and around AFP 44
by Hargis & Montgomery, Inc. (later Hargis & Associates, Inc.) are considered

sufficient by the Phase I team to constitute an IRP Phase II effort. The data

ERR S

“ acquired to date has allowed for the determination of the extent and magnitude

of contamination resulting from past waste disposal activities and for the
selection of an appropriate remedial action under Phase IV. Therefore, further
Phase II investigations are not recommended at this time. However, the following ’

_ actions are recommended:

Fﬂ o Implementation of the Remedial Action. Remedial action should be im- T
A plemented as soon as possible, after approval, to mitigate the further LT
spread of contaminants.,

e Continuation of Environmental Monitcring. Phase II environmental moni-
toring should be continued at AFP 44 during the performance of the
remedial action to assess its effectiveness and to ensure that poten-
tial contaminant sources are no longer leaking.

e Removal of Underground Tanks. The proposed underground tank removal N
program should be accelerated so that any remaining underground tanks 4
are removed as soon as possible., If any tank is found to be leaking, .-
tank removal should be followed by soil boring to determine the extent :f}
of contamination. Contaminated soil surrounding the tank should be L
excavated, the excavation should be backfilled with clean soils, and an e
impermeable cap should be emplaced to ensure that the site is not a R
source of contaminants in the future,

e Waste 0il Spreading Site. Soils in the area of Site 13 should be i{ﬁ
sampled and analyzed for PCBs. This should be done only as a pre- S
cautionary measure, since the records search did not reveal any NG
evidence that PCB-containing oils were disposed in this area. *fj

e Sealing of Wells. Any well that is screened in both the upper and e
lower zones of the regional aquifer and is in the path of an area of o
groundwater contamination should be sealed to prevent cross-contam-— wa
ination between the aquifer zones. Sealing should be performed by l .
overdrilling the well, removal of the well and well construction ma- :::.
terial, and sealing the hole with a bentonite slurry. f
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JENNIFER A. BRAMLETT

EDUCATION

University of Maryland: B.S., Natural Resource Management (1979)

EXPERIENCE

Ms. Bramlett is an environmental scientist with over five years of experience
in the field of solid and hazardous waste management. She has worked within
waste regulatory programs under both RCRA and CERCLA, for both the U.S. EPA and
the Department of Defense (DOD) and for state and local governments.

Ms. Bramlett is currently the Task Manager for an installation assessment of a
government-owned, contractor-operated (GOCO) facility in Tucson, Arizona. This
is a Phase I effort under the Air Force's Installation Restoration Program
(IRP). The objectives of the IRP are to comprehensively identify and evaluate
hazardous waste sites on DOD installations and to implement actions to control
any contaminant migration. Phase I of the IRP primary involves the document-
ation of past and present industrial operations and on-site waste management
practices. Ms. Bramlett was also a major technical contributor during a Phase
I effort at a GOCO facility in San Diego, CA and assisted in the completion of
a Phase II effort for a DOD facility in Delaware.

Ms. Bramlett was also a Team Leader during a preliminary assessment, for the
DOD, of waste resource conservation and recovery opportunities at eleven
GOCO facilities. Besldes overseeing the non-industrial waste study area of
the project, Ms. Bramlett also worked on a more in-depth waste recovery
feasibility analysis for one selected GOCO facility.

Ms., Bramlett was also a major technical contributor and sampling team member
in a project for the USEPA in which data was gathered on the composition

of leachate from hazardous waste sites located throughout the United States.
The data will be used to assess the feasibility of formulating a synthetic
leachate to test liner compatibility.

Ms. Bramlett was also a member of the field team which conducted groundwater
sampling at the LiPari Landfill in New Jersey, Superfund Site No. 1. Sample
analyses results were used to assess the performance of implemented remedial
actions.

Ms. Bramlett's other field experience includes air sampling for asbestos in
post offices in rural communities in western Pennsylvania and acting as a
Document Control Officer during the geotechnical assessment of the hazardous
waste disposal site Love Canal in New York. During the latter, she was
responsible for ensuring adherence in the field to the project's Quality
Assurance/Quality Control and Health and Safety plans. She additionally
assisted in on-site hydrological testing to characterize groundwater.
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JENNIFER A. BRAMLETT Page 2 of 2

Under a project for EPA's Waste Identification Branch, Ms. Bramlett evaluated
petitions from generators to exclude a waste listed under 40 CFR Part 261,
Subpart D. She evaluated the delisting petitions for completeness and tech-
nical adequacy and prepared draft Federal Register Notices announcing an Agency
decision. Ms, Bramlett also provided input on the content and format of a
gulidance manual for petition preparation.

Ms. Bramlett was active in a multi-year Industry Studies Program for the U.S.
EPA Office of Solid Waste. The program was an in-depth waste management assess-—
ment of chemical classes within several industrial segments. Ms. Bramlett
participated in the comprehensive waste management assessments of the chlori-
nated and brominated organics and carbamate industrial segments.

Ms. Bramlett was a major technical contributor to the U.S. EPA Technical
Assistance Panels Programs for Regions III, V, and EPA Headquarters. The
Programs provided assistance to state and local govermments in both solid and
hazardous waste management. For various technical assistance recipients, Ms,
Bramlett assessed waste management options, evaluated waste management programs,
and analysed the feasibility of waste-to-energy recovery.

PUBLICATIONS

Burger, B., J. Bramlett, K. Boyer, C. Furman. Installation Restoration Program
Phase I - Records Search, Air Force Plant 19, San Diego, California. Prepared

for: Wright-Patterson AFB, Ohio; September 1984,

JRB Associates. Solid Waste Data — A Compilation of Statistics on Solid Waste
Management within the United States. Prepared for: U.S. Environmental Agency,

Office of Solid Waste and Emergency Response. EPA contract no.,: 68-01-6000.
August 1981.
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CLAUDIA FURMAN

EDUCATION

Franklin and Marshall College, B.A., Geology (1981)

EXPERIENCE

Claudia Furman is a Geologist with JRB's Waste Management Division and has been
involved in numerous and varled projects since joining the JRB staff,

Ms. Furman has recently been involved in the Air Force Installation Restoration
Program under which she has been an integral part of the Phase I studies
conducted for the Olmsted AFB in Pennsylvania, the Hanscom AFB in Massachusetts,
and AF Plant 19 in California. The purpose of these studies has been to identify
and estimate the potential for environmental contamination from past waste
disposal practices on Alr Force property. During both studies Ms. Furman

acted as one of several key staff members involved in the gathering, interpre--
tation and evaluation of data for the study areas. The final reports address

the need for a follow on Phase II verification program on and around the three
sites. -
Ms. Furman served as one of several researchers on a task involving the
identification of improved techniques for the removal, treatment and disposal
or in—-place treatment of contaminated sediments. She was a key participant in
a sub-task that involved gathering data on the chemfcal and physical characteristicd
of chemical substances in order to identify those chemicals with a high hazard
and persistence potential. Ms. Furman was also involved in the preparation of
a case study reports regarding the use of contaminated sediment removal
techniques.

Under a task providing support to OERR for technical and policy issues in the
Superfund Program, Ms. Furman was involved in the formulation of a remedial
technology development and screening methodology. The methodology utilizes
technical criteria such as specific site, waste, and technology conditions and
limitations to exclude inappropriate remedial actions for specific site
conditions, thereby generating the most technically feasible options for the
existing problenm.

Ms. Furman was one of several investigators for a project that involves a nationwid%
survey of completed remedial actions at uncontrolled hazardous waste facilities.
From this survey, twelve sites were selected for detalled case study analysis.
Each site analysis involved the different technologles used, their effectiveness,
design, implementation, and cost. The end product of this effort is a document
containing twelve detailed technical case study reports Intended for use as
guidance on remedial action selection and implementation.
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CLAUDIA A. FURMAN

Mg, Furman acted as one of several geologists supervising the drilling and
installation of groundwater monitoring wells and well points at a Superfund
site in New Jersey. The purpose of the monitoring program implemented at the
site is to monitor the effectiveness of the remedial measures that were taken
to control the movement of contaminated groundwater. During the well instal-
lation program, Ms. Furman shared the responsibility of overseeing the auger
drill rig operations; collecting and characterizing core samples and the
preparation of daily logs.

. Ms. Furman was involved in a groundwater monitoring and sampling program at a

3 site in Warminster, Pennsylvania, for the Naval Air Development Center. She
particiapted in the sampling of 14 wells that were installed by JRB around
several areas of suspected hazardous waste disposal.

Ms. Furman was involved in developing a technical handbook for EPA, Cincinnati,
Ohio, on the design, construction, and performance evaluation of slurry trench
cut-off walls used as pollutant migration control barriers. Her tasks included
an extensive literature search, information compilation, data review, and
contributing to the preparation of the final document.

Under JRB's Chlorinated Organics Industry Study, Ms. Furman managed the
preliminary investigation and assessment of 12 chlorinated organic manufacturing
facilities., This task involved the comptlation and organization of site-specific
environmental and waste-type data, information and data review, criteria
evaluation and site assessment. The site assessments have been used to
preliminarily characterize the nation's chlorinated organics industry. In addition
to the above task, Ms. Furman reviewed groundwater model literature and cost-~
benefit analysis methods, compiled bibliographies, and prepared the information
in tabular and report formats. This information constitutes the preliminary
basis for selecting a groundwater model to be used in assessing chlorinated
organic facilities and a cost-benefit analysis method for determining regulatory
impact on the industry.

Ms. Furman made significant contributions to a project requiring the character-
ization and evaluation of 100 surface impoundments in Northen Virginia. Her o
responsibilities include literature compilation, data review, criteria evaluation BN
and site investigation to determine compliance or noncompliance with the | S
“"Criteria for Classification of Solid Waste Disposal Facilities and Practices.”
Subsequent to this study , she wrote several sections of the final report "An
Assessment of the Hazard Potential of 100 Surface Impoundments in Virginia.”

Ms. Furman was involved in the research and writing of the "Emergency Drum l?\j
Handling Practices at Abandoned Dump Sites” manual prepared for EPA's Municipal [ﬂ«;
Environmental Research Laboratory in Edison, New Jersey. Her responsibilities R
include a literature search, information review, and the writing of several -£};~
sections of the manual. o
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SHAHID MAHMUD
EDUCATION
Virginia Polytechnic Institute: B.S., Chemical Engineering (1983)
EXPERIENCE

Mr. Mahmud is a Chemical Engineer in JRB's Waste Management Department. He
has a broad academic background in mass transfer operations, surface chemistry,
process engineering and process design. He is currently involved in preparing
a Guidance Manual for EPA's Municipal Environmental Research Lab examining
methods to prevent overtopping of waste lagoons. Mr. Mahmud is specifically
involved in examining conventional cover systems from alr supported structures
to floating covers. He is also curently involved in reviewing delisting
petitions submitted by hazardous waste generators and treatment facilities.

Mr. Mahmud has also assisted the EPA Effluent Guidelines Division in the
development of a computerized data base for establigshing effluent discharge
regulations for the Organic Chemicals, Plastics and Synthetic Fibers Industrial
Category. He is involved in reviewing questionnaires to ensure that they are
complete and technically correct. He contacted industry representatives in
order to gather additional data and to clarify discrepencies in the question-
nalre responses. He has also been involved with Phase I of the Installation
Restoration Program (IRP) for DOD in which a detailed literature search was
conducted on the waste management and manufacturing coanducted activities at
Alr Force Plant 19 in San Diego, California. Mr. Mahmud was responsible for
examining past and present activities associated with Plant 19,

Since joining JRB, he has been involved in a project for EPA's Municipal
Environmental Research Laboratory to provide EPA response personnel with
contamination avoidance and decontamination techniques for mobile response
equipment in order to prevent exposures of hazardous substances to the community,
response personnel and the environment to hazardous substances. His responsi-~
bilities included examining literature regarding alternate solid waste transfer
techniques, protective surface coatings, and personal protective outergarments.
He was also responsible for analyzing the engineering design of the IT Enviro-
science Mobile Incinerator and recommended equipment retrofitting.

Prior to jolning JRB, as a senior intern with Science Applications, Inc. Mr.
Mahmud assisted in the identification of heavy oil resevoirs throughout the
US which are amenable to thermal enhanced oil recovery techniques. The study
entailed the development of a computerized data base for evaluating oil
resevoir parameters, and screening criteria to isolate pools containing more
that 10 million barrels oil-in place, recoverable by thermal oil recovery.

As a senior intern with M&M Enterprises, Mr. Mahumd helped to evaluate the
chemical characteristics of soils and overburden materials at two surface
mining sites to determine the potential for preventing acid mine drainage
problems in the area. This study assisted the Office of Surface Mining in
determining the appropriate actions for acid-mine drainage control.
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JOSHUA D. MARGOLIS
EDUCATION

Duke University: B.A., Public Policy - cum laude (1981)
Also completed undergraduate course work at Dartmouth (1976) and Harvard
Ext. (1977)

EXPERIENCE

Mr. Margolis is an Envirommental and Regulatory Analyst with JRB's Waste
Management Department. In this capacity he is involved in the performance of
environmental audits, preparation of waste management system studies,
industrial resource recovery analyses, and regulatory impact analyses. He has
a broad academic background including biology, botany, chemistry, geology,
oceanography, environmental policy, hazardous waste management, economics,
statistics, and cost/benefit analysis. Mr. Margolis has work experience with
both JRB Associates and the U.S. EPA, Office of Solid Waste, Hazardous and
Industrial Waste Division.

Mr. Margolis is a principal in JRB's Environmental Audit EA program. He has
played a major role in the development of audit methodologies and materials
for clients with diverse needs and resources. Mr. Margolis is currently part
of a 5-member team providing EA assistance to Pacific Gas and Electric
Company, the largest electric utilicty in the United States. Under this
effort, JRB will audit and provide reports on two representative facilities,
develop an EA guidance manual, and train PG&E staff in EA methodologies and

techniques. Mr. Margolis will participate in all phases of this effort. In ~:k
other work in this area Mr. Margolis: el
e Participated in all phases of an EA effort for the Air Force to :iﬁ
provide comprehensive multi-media assessments and recommendations for .
environmental compliance, hazard areas, and energy and materials
recovery activities for 19 contractors located at 15 GOCO facilities.
The effort involved the production of over 30 draft and final reports
and was completed in a 10 month period.
e Participated in a more detailed assessment of materials and
waste-to-energy opportunities at the above GOCO facilities.
e Assisted U.S. EPA and Region VIII in the development and execution of
an EA conference for Western Federal facilities attended by 134
conferees.
e Participated in a Phase I IRP investigation of a GOCO facility to .
define potential areas of contamination. T
o
e Assisted in the performance of Environmental Impairment Liability AR
investigations of industrial facilities for a major insurance firm. L
£
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JOSHUA D. MARGOLIS

In addition to these efforts, Mr. Margolis has played a lead technical role
in a project designed to supply the U.S. EPA with an information base upon
which regulatory impact analyses can be performed on existing RCRA hazardous
waste storage regulations. 1In support of this effort, Mr. Margolis:

e Co-authored a report defining hazards associated with ignitable
wastes and methods of prevention/mitigation

»

W0

e Co-authored a report detailing hazards associated with ignitable, N
corrosive, reactive, and toxic wastes and waste~dependent and :tni
independent variables influencing those hazards -
o

® Performed on-site reviews of nine hazardous waste storage facilities k..
to evaluate review storage configurations, assess compliance status, )

develop waste management costs, and elicit suggestions for regula-
tory modifications.

The results from these and other RIA efforts have been incorporated into EPA
rule-making activities designed to define Part 264/265 regulations and

PPV v WY Pt

develop Part 266 storage regulations. NS,
R
Prior to these efforts, Mr. Margolis served as a lead technical person for a S

project which provided an evaluation of the status of resource recovery in
eleven industry groups for the U.S. EPA's Office of Solid Waste and

)

Emergency Response. Included within these groups are the Leather and ;:1
Leather Products, Petroleum, Plastics, and Fabricated Metals industries. rnf’
Key areas of this investigation and analysis include: ,{p;
N . P

e Characterization of industry waste streams o

. %

e Process descriptions of applicable resource recovery waste streams

e Assessments of the stage of development of resource recovery
technologies as applied to specific waste streams

® Descriptions of transfer and use of recovered materials

e Evaluations of technical, economic, regulatory, and institutional
factors supporting or impeding the further development of resource
recovery technologies.

In support of this project, Mr. Margolis has co-authored a report on the
status of resource recovery in the Leather Products industry, provided
technical assistance, and performed reviews of subsequent reports.

Verified for accuracy by: M_W_‘ Date: 3/2‘ Ziz
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EDWARD W. REPA ;

EDUCATION

West Virginia University, Ph,D. Hydrology (1981)
West Virginia University, M.S.F. Hydrology (1977)
Baldwin-Wallace College, B.S. Biology (1975)

EXPERIENCE
- Dr. Repa is currently a Program Manager in the Applied Technologies Division of
il the Waste Management Department. In this capacity, he directs the efforts of
- geologists, hydrologists, soil scientists and environmental scientists on pro- ‘
l{ jects directed at resolving hazardous waste management, technical and policy o
- issues. Dr. Repa is currently managing approximately $1.5 million in tasks o
o under the Air Force's Installation Restoration Program and $1.0 million in i

v
it
Ay

tasks under a task order contract with EPA's Office of Research and Development.

.
BNy,

!ﬁ.

Dr. Repa is currently Project Manager (PM) and Principal Investigator (PI) on
two Superfund research and development programs. One program is being performed
at the Lipari Landfill in Pitman, NJ (Superfund Site Number 1) to assess the
performance of the slurry wall and surface cap installed as the remedial action.
The other program is being performed at the Western Processing Site in Kent, WA
(Superfund Site Number 48) to assess the effectliveness of the asphalt surface
cap in minimizing groundwater recharge.

Dr. Repa is the PM for an EPA project that is developing a manual on proven and
innovative technologies for controlling the migration of hazardous waste leachate
plumes. He led and developed one of the chapters of this manual entitled Ground-
water Pumping. This chapter dealt with all aspects of well systems for plume
control including well theory, design, installation, and costs. He is also
serving as a Senior Technical Reviewer for the other chapters: Plume Dynamics,
Plume Delineation, Control Technology Selection, Subsurface Drains, Impermeable k
Barriers, and Innovative Technologies. O

Dr. Repa is also managing or has managed numerous projects under the Air Force's
Installation Restoration Program (IRP). These include both Phase I-Records
Search and Phase II-Confirmation/Quantification projects. IRP projects that he
has participated in include: Phase I--Olumsted AFB, Harrisburg, PA; Air Force
Plant PJKS, Waterton, CO; Air Force Plant 44, Tucson, AZ; and Phase II--Hancock
Field, Syracuse, NY; Niagara Falls AFB, Niagara Falls, NY; Dover AFB, Dover, DE;
Homested AFB, Homested, FL; Charleston AFB, Charleston, SC; McEntire ANG,
Columbia, SC. 1In the role of PM/PI on these projects, Dr. Repa has developed
groundwater monitoring plans, supervised the installation of monitoring wells
and the collection of water quality samples, and coordinated the interpretation
of hydrogeologic data.
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EDWARD W. REPA

In addition to these current projects, he has also served as PM/PI on over
thirty hydrogeologic impact assessments for the coal mining industry. In this
role, he also supervised the installation of many monitoring wells, participated
in the collection of groundwater, surface water and biotic samples, and coor-
dinated the data interpretation and prediction of the probable hydrologic im-
pacts from the mining operations.

Dr. Repa has also served as a Project Manager or Principal Investigator on a
number of projects including:

e A theoretical evaluation of subsurface drains for use in landfills that
are partially or fully located below the groundwater table. X
e A review, evaluation, and critique of existing numerical and analytical

groundwater models for their possible application to risk assessments e
assoclated with hazardous waste sites. P
ko
o The development of a specification manual on engineering systems that :xi
can be used to accelerate stabilization of hazardous waste piles or AL
deposits. N
o The development of groundwater monitoring plans and protocols for a Part A
B applicant at a hazardous waste site. -‘Aﬂ
PUBLICATIONS ‘ S
Repa, E.W. and C. Kufs. 1985. Leachate Plume Management. United States Environ- i&;

mental Protection Agency (in publication). :
Repa, E.W., E.F. Tokarski, and R.T. Eades. 1985. Evaluation of the Asphalt jtf
Cover at the Western Processing, Inc. Superfund Site. EPA/ORD (in publication). ?;f
S
Kufs, C. and E. Repa. 1984. Leachate Plume Management. United States Environ- oy
mental Protection Agency, MERL, Cincinnati, OH. EPA-600/9-84~007. L
Repa, E., A, Wickline, N. DeSalvo and A. Lapins. 1984, Installation Restoration ; - j
Program, Phase 1I-Confirmation/Quantificatfon, Stage 1, Hancock Field, New "

York. USAF, OEHL, Brooks AFB, Texas.

Bramlett, J., E. Repa, J. Margolis, C. Furman, and S. Mahmud. 1985. Installation
Restoration Program, Phase I -~ Records Search, Air Force Plant 44, Tuscon, AZ.
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APPENDIX B
LIST OF INTERVIEWEES

AND
OUTSIDE AGENCY CONTACTS
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LIST OF INTERVIEWEES

. POSITION AND PERIOD OF
. EMPLOYER EMPLOYMENT
Manager of Environmental Programs 1951 - Present

Hughes Aircraft Company
Tucson, Arizona

Staff Engineer 1953 - Present
Hughes Aircraft Company
| Tucson, Arizona

Facilities Engineer 1979 - Present
Hughes Aircraft Company
Tucson, Arizona

= Facilities Engineer 1983 - Presgent
5 Hughes Aircraft Company
- Tucson, Arizona

Facilities Engineer 1982 - Present
Hughes Aircraft Company
Tucson, Arizona

Facilities Engineer 1969 - Present
Hughes Aircraft Company
Tucson, Arizona

Acting Administrator of Environmental 1955 ~ Present
Health & Safety

Hughes Aircraft Company

Tucson, Arizona

Facilities Engineer 1983 ~ Present
? Hughes Aircraft Company
> Tucson, Arizona
N Chemical Store Keeper 1973 - Present

Hughes Aircraft Company
Tucson, Arizona

Information obtained from an interviewee is referenced on tables and figures as
"HAC, 1984".




OUTSIDE AGENCY CONTACTS

AGENCY

POINT OF CONTACT

USAF Hospital/SGPB
Davis-Monthan Air Force Base
Tucson, Arizona

U.S. Geological Survey
300 West Congress Street
Tucson, Arizona

Arizona Department of Health Services

Office of Emergency Response and
Remedial Action

2005 North Central

Phoenix, Arizona

Tucson Water

111 East Pennington
City of Tuscon
Tucson, Arizona

Soil Conservation Service
Tucson Area Office

3241 North Romero Road
Tucson, Arizona

U.S. Geological Survey
300 West Congress Street
Tucson, Arizona

Major Peter Lurker

Chief, Bioenvironmental
Engineering

(602) 748-5369

Stan Leake
Hydrologist
(602) 629-6540

James Angell
Hydrologist
(602) 257-2361

Joseph Babcock
Hydrologist
(602) 791-4331

Chris Cochran
Soil Survey Party Leader
(602) 629-6602

Natalie White
Hydrologist
(602) 629-6850
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MASTER LIST OF INDUSTRIAL SHOPS

Shop or Department Building Hazardous Hazardous

Location Materials Materials

Handled (Waste)
Generated
Machine Shops 801 Yes Yes
Assenmbly Shops 801 Yes Yes
Spot Welding Shop 801 Yes Yes
Plating Shop 801 Yes Yes
Printed Circuit Board 810 Yes Yes
Area (Etch Circuitry)

Deburr Shop 814 Yes Yes :é:-
Heat Treatment Shop 814 Yes Yes ig;‘
Paint Shop 814 Yes Yes ;i;
Plastic Shop 801 Yes Yes
Electronic Assembly Shop 809 No No
Maintenance Machine Shop 816 Yes Yes
Maintenance Paint Shop 816 Yes Yes
Cabinet Shop 830 No No
Paint Shop 830 Yes Yes
Sheet Metal Shop 830 No No
Welding Shop 830 Yes Yes
Vehicle Maintenance Steam 833 No No

Cleaning Area

Wastewater Treatment Plant 815 Yes Yes

-
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USAF INSTALLATION RESTORATION PROGRAM
HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DoD) has established a
comprehensive program to identify, evaluate, and control
problems associated with past disposal practices at DoD
facilities. One of the actions required under this program

is to:

"develop and maintain a priority listing of contam-
inated installations and facilities for remedial action
based on potential hazard to public health, welfare,
and environmental impacts." (Reference: DEQPPM 81-5,
11 December 1981).

Accordingly, the United States Air Force (USAF) has sought
to establish a system to set priorities for taking further
actions at sites based upon information gathered during the
Records Search phase of its Installation Restoration Program

(IRP).

The first site rating model was developed in June 1981
at a meeting with representatives from USAF Occupational and
Environmental Health Laboratory (OEHL), Air Force Engineer-
ing and Services Center (AFESC), Engineering-Science (ES)
and CH2ZM HILL The basis for this model was a system
developed for EPA by JRB Associates of Mclean, Virginia.

The JRB model was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air
Force installations, certain inadequacies became apparent.
Therefore, on January 26 and 27, 1982, representatives of
USAF OEHL, AFESC, various major commands, Engineering
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Science, and CH2M HILL met to address the inadequacies. The
result of the meeting was a new site rating model designed
to present a better picture of the hazards posed by sites at
Air Force installations. The new rating model described in
this presentation is referred to as the Hazard Assessment
Rating Methodology.

PURPOSE

The purpose of the site rating model is to provide a
relative ranking of sites of suspected contamination from
hazardous substances. This model will assist the Air Force
in setting priorities for follow-on site investigations and
confirmation work under Phase II of IRP.

This rating system is used only after it has been
determined that (1) poténtial for contamination exists
(hazardous wastes present in sufficient quantity), and
(2) potential for migration exists. A site can be deleted
from consideration for rating on either basis.

DESCRIPTION OF MODEL

Like the other hazardous waste site ranking models, the
U.S. Air Force's site rating model uses a scoring system to
-ank sites for priority attention. However, in developing
this model, the designers incorporated some special features
to meet specific DoD program needs.

The model uses data readily obtained during the Record
Search portion (Phase I) of the IRP. Scoring judgments and
computations are easily made. 1In assessing the hazards at a
given site, the model develops a score based on the most
likely routes of contamination and the worst hazards at the
site. Sites are given low scores only if there are clearly
no hazards at the site. This approach meshes well with the
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policy for evaluating and setting restrictions on excess DoD

properties,

Site scores are developed using the appropriate ranking
factors according to the method presented in the flow chart
(Figure 1). The site rating form is provided in Figure 2
and the rating factor gquidelines are provided in Table 1.

As with the previous model, this model considers four
aspects of the hazard posed by a specific site: the poss-
ible receptors of the contamination, the waste and its
characteristics, the potential pathways for waste contam-
inant migration, and any efforts to contain the contamina-
tion. Each of these categories contains a number of rating
factors that are used in the overall hazard rating.

The receptors category rating is calculated by scorin§
each factor, multiplying by a factor weighting constant, and
adding the weighted scores to obtain a total category score.

The pathways category rating is based on evidence of
contaminant migration or an evaluation of the highest
potential (worst case) for contaminant migration along one
of three pathways. 1If evidence of contaminant migration
exists, the category is given a subscore of 80 to
100 points. For indirect evidence, 80 points are assigned
and for direct evidence 100 points are assigned. If no
evidence is found, the highest score among three possible
routes is used. These routes are surface-water migration,
flooding, and ground-water migration. Evaluation of each
route involves factors associated with the particular
migration route. The three pathways are evaluated and the
highest score among all four of the potential scores is
used,
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The waste characteristics category is scored in three gi
steps. First, a point rating is assigned based on an EE
assessment of the waste quantity and the hazard (worst case) krw
associated with the site. The level of confidence in the :ﬁﬂ
information is also factored into the assessment. Next, the ﬁ?

a
~
-

score is multiplied by a waste persistence factor, which

"B

acts to reduce the score if the waste 1is not very persis-
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tent. Finally, the score is further modified by the phys-
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ical state of the waste. Liquid wastes receive the maximum -
score, while scores for sludges and solids are reduced.

The scores for each of the three categories are then
added together and normalized to a maximum possible score of
100. Then the waste management practice category is scored.
Sites at which there is no containment are not reduced in

score. Scores for sites with limited containment can be

"o

reduced by 5 percent. If a site is contained and well

managed, its score can be reduced by 90 percent. The final
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Site score is calculated by applying the waste management
practices category factor to the sum of the scores for the
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other three categories.,
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HAZARDQUS ASSESSMENT RATING FORM

7age 1 of 2
NAME CP SIT®
LCCATION
OATZ CP OPERATION OR OCCURRENCE
CWNER/QPERATOR
COMMENTS /UESCRIPTICN
SITE RATED AY
L. RECEPTORS
Pactor Maximus
Rating Pactor Poasible
Rating Factot {0=3) miltiplier Score Score
A, Pooulacion within 1,000 feet of site 4
3. _Distance eo ncarest vell 10
C. land use/zoning within 1 mile cadius 3
D. Distance to reservation boundary ]
2, Cricical environments within ! mile radius of site 10
P, Watst quality of nearest surface water body [}
G. Ground water use of uppermost aduifer 9
3. Population served by surfacs water supply
aithin I miles downstresm of site - [
I. Populaticn served by ground-water supply
within 1 ailes of site 5
Subtotals
Receptors subscore (100 X factor score subtotal/maximum scote subcotal)

il. WASTE CHARACTERISTICS

A. Select the factor score based on the estinmated quantity, the degree of hazard, and the confidence level of
=he information.

1. Waste quancity (S = small, M = medium, L = large)

2. Confidence level (C = confirmed, S = suspected)
3. dazard rating (B = high, M = zedium, L = low)
Faceog Subscore A (freom 20 to 100 based on factor score zatrix)
- 3. Apply persistance factor
[' ?actor Sybscore A X Persistance Factor = Subscore B
-
. b -
»
; - Z. Apply shysical scace mulziplier
i Subscoce 3 X 2hysical Stace Multiplier = Waste Characteristics Subscore ;’,\‘_-
r - .
X < - TF
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. PATHWAYS ::
Pagtor Maximum ::

) Rating Factor ?ossible e
ating Tactor (0=3) Multiplier Scoce Scoce Nk

Feer,

A. If there is evidence of aigration of hazardous contaminants, assign zaxiaum factor subscore of 100 poiats 4ot
dizect evidence or 30 points for indirect evidence. [f dizect evidence exists then proceed to C. IS no
evidence or indirect evidence «xists, procsed w0 B.

i

Subscore

8. Rats the migration potential for 3 potsntial pathways: sucface wacer sigracion, floeding, and ground-watar
migration. Select the highest rating, and procsed to C.

1. Surface water aigration

Distance to nearest surfacs vater 3
Net otecipitation [}
Suzface erosion L)
Suzface peraeability l §
Rainfall incensity [}
Subtotals
Subscore (100 X factor score subtotal/maximum score subeotal) '
2. 2looding I [ 1 [ o
Subscore (100 x factor score/3) o
3. Ground-water uigration ;
Depth %0 ground water ) ' ] L
Net orecipitation $ ‘,-
Soil sermesbility 8 E;:::;'
Subsurface flows 8 :
Dizect access "0 ground water 3
Subeotals
Subscore (100 x factor scorte subtotal/maxiaum score subtotal)
S. Highest pathway subscore.
Znter the tighest subscore valus from A, 3=1, 3=2 or 3-31 above.
Pathwvays Subscore —
IV. WASTE MANAGEMENT PRACTICES l ':1
A. Average :he thres subscores fof cecsprors, vaste characteristics, and pathways. jﬂ
2eceprors ; \:
Waste Charactaristics T
2acavays :.7,:.-‘
total divided 5y 3 = £y
Gross Total 3core __-;‘._:.
3. Apply facssc for waste sontaimment I2om vASTtE Tanagement >TAcCTices :__\_:f;
Gross Total 3core ¥ Wasta Managdement Practiices Factor * ?‘.nal Score _\.‘:
% .| 2
- B
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FIGORE 2

HAZARDOUS ASSESSMENT RATING FORM

xaM2 cr sy Former Waste Disposal Pits (Site 3)
LOCATION Comprises on area immediately west of Building 801
SATS CP CPERATION OR occmazmxee  1966-1977

ownz/cpzmaTor__AFP 44
comaers/cescarerion Disposal of liquid solvents including methyl chloride and 1,1,1-tri-

2age ! of 2

SIT® AATED 8Y E. Repa & C. Furman chloroethylene
L. RECEPTORS
Paceoe Maximum
Racing Pacor Possible
Rating Factot (0=3) Muleiplier Score Scote
A. Potulation within 1,000 feet of site 0 4 0 12
3. Dtacance to nearest well HAC 1 and HAC 2 3 10 30 0
C. Land use/zoning within 1 aile cadius 2 3 6 9
D, Distance 5 reservation boundary 3 [ 18 18
2, Crizical envirorments vithin ! mile cradius of site 0 10 0 130
?. Watae guality of nearest surface vater dody 0 [} 0 18
G. Grourd water use of UDDErMOSt aguifer 3 9 27 27
3. Population served by surface wvater supply
<ithin 3 3iles downseresm of gite - 0 s 0 18
. Population served dyY ground-water supply
within 3 ailes of site 3 § 18 18
Subtotals 99 .80

i

Al

Recsptors subscore (100 X faczor scote subtotal/aaxisum scors subtotal)

WASTE CHARACTERISTICS

55

Select =he factor score based on the estizated Quantity, the degree of hazard, and the confldence level of

the inforaation.
1. dasce quancity (S = small, ¥ = aedium, L = lacge)
2. Conficdence level (C = confirmed, S = suspected)

3. 3azazd rating (K = high, M « sedium, L » low)

Paceor Subscore A (from 20 to 100 based on factor scorfe aatrix)

Apply persistence faceor
2acTot Subscore A X Fecsistance Factor @ Subscote 8

100 X 1 . 100

Apply shysical stats muliipliex
Subsenre 3 X hysical Stace Vultipliec » Waste Claracsearistics Subscorce
100 x 1 - 100

——————————————




?8ge 2 of 2
n PATHWAYS
Pactor Maximum
‘ Rating FTactor ?ossible
Raeing Taceor (Q=13) Mulzislier Score 3coce

P AU o SORL SV AL Sous s MR a0 A seat sha denh o

LA i L i il SCA Sl £t b Sl A Al Nl AL S Nl 1 i e M i e £ S (L‘w.-‘vutts?‘gv)
.
. 0

FP)

A.

I zhere is evidence of aigration of hazacdous contaminants, assign 3aximm factor subscore of 100 poiats I3t
dizect evidence or 30 points for indirect evidence. If direct evidencs exists then proceed o O, IS a0
avidence or indirect evidence axists, proceed o 8.

Subscore 100

Rate the aigration potastial for 1 potential pachways: surface vates migration, floeding, and ground-wvater
aigracion. Select the highest rating, and proceed © C,

1. Suzface vater zigratioa

Distance o nearest surface water ]
Net ovecipitation s
Jurfpce erosionm [ ]
Surface Serseability §
Rainfall intensicy s
Subtotals
Subscoge (100 X factor score subcotal/aaxisum score subcocal)
2. flooding | | 1 1 '
Subscore (100 x facter score/d)
3. Ground-water zigration
Septh o ground vater ) l ' 3 | ‘
Net oscecipitation L § i
Scil Jerzeability 3 I
Subsurface flows 9 l
Direct access %o ground wvacer ] !
Subtotals
Subscote (100 x factor score subtotal/maxiaum score subtotal)

1ighest jachway subdscore.
Inter Me lighest subecore valus from A, 3=1, %=2 or 3~] above.

Pathways Subscore 100

Al

WASTE MANAGEMENT PRACTICES

. R L
B Sttt T .
. I . A
. . o .
" o R
-t A 2

|
- "' ’
Average :=ue three subscores fof receptors, vaste chAractsristics, and jathways. .‘-:._q
asceptors 55 :-.f;.:
Aasce Characteristics :-':"
2acavays 1o r_-z S
veeal 255 divided 3v 1 = 85 :._".-‘
JLoss Total icace .‘-_
Ay facsac I3z waste cOntaimment ITTm <AStE 3anagement practices -'_.\:.
Gross Tatal 3cote X Yasts Mansgement ?ractices Zacser = Plral 3core \
——— o
‘ | F i

85 \ 1 85
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rIxe 2

HAZARDOUS ASSESSMENT RATING FORM
7age 1 of 2

NAME CF SITT_Former Wastewater Ponds (Site 4)

LECATION Beneath existing evaporation ponds west of Building 801
JATS aP CPERATION aR occmmsewcr 1954 through 1977
OWNER/OPERATOR  AFP 44

COMENTS /TESCRIPTICN Disgosal of process wastewaters and chromium(czanide solutions

$IT™® aarEn 8Y E. Repa and C. Furman

L. RECEPTORS
Pactor Maxinum
Rating Paceoe Possible
Rating Factor (0=3) Multiplies Score Scoce
A. Pooulacion within 1,000 feet of sits 0 4 0 12
3. Distance o nearest well Cobb, Jack and SC-7 3 10 30 30
C. Land use/zoning within ! mile radius 3 3 9 9
0. Distancs %O reservation boundary 2 8 12 18
2, Critcical environments within ! mile radius of site 0 10 0 k)
P, Water ivy of nearest surface watsr body 0 [ 0 18
G. Ground water use of upoermost aguifer 3 9 27 27
3. Populaticn served by surface vater supply
wienin 3 3iles downstream of sice - g 5 0 18
2. Population served by ground-vater supply
wiskin 3 ajles of site 3 [] 18 18
Subcocals 96 180
Receptors subscore (100 X faqeor score subtotal/maximum score subtoeal) 53

. WASTE CHARACTERISTICS

A. Select the factor score Sased an e estimated quantity, the degres of hazard, and the confidence level of
=he (nforaation.

t. Waste quancity (S » mmall, M = nedium, L * large) L
2. Confidence level (C e confiraed, S = suspected) C
3. dagzard rating (X = high, M = zedium, L @ low) H

Fac=or Subscore A {(from 20 %o 100 bdased om 2actor score zatrix) 100

3. Apply persistance facszor
P3coC Subecore A X Persistancs Tactor « Subscote B

100 X 1 - 100

S. Apply mysical scate multiplier

3ubscocre 3 X hysical State Multiplier = Yaste Charactaristics Subscore
100 X 1 - 100

_‘:‘__.:_..".:_‘.:_..':_-'._‘ B L LA S RS
SIS I ARASAL AT Y. Y. A POPP N I'li":f.. l'l*l!'q‘ f;“;’f&}x *:_ L.'~:1-“ -

. - v T e e e
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.
(SN
PRt
Lo

PRI
. o

) ’
-5

i



Page 2 of 2
m PATHWAYS
Pactor Maximum
) Rating factor ?ossible
acting Tacedr (Q=13) Mulsinlier S¢ote 3coce

A. I2 there is evidencs of aigracion of hazacdous contaminants, assign zaximum factor subscoce of 100 poiacs ot
dizect evidence or 30 points for indiczect evidence. If direc: evidence exists then proceed =0 C. IS no
evidence or indizect evidence «xists, procsed o B.

Subscore 100
3. Rate tie azigraticn potaatial S 1 potential mthways: surface vater aigration, flooding, and qround-vatss

5 aigration. Select the highest rating, and proceed to C.
t': 1. Surface water aigratica
. Distance to nearest surfacs wvater ]

Net precipitation §

Sucface erosion [

Surface ocerleabilicy § ‘

Rainfall intensity 8 i

Subtotals

Subscore (100 X factor scors subtotal/saximum score subcotal)

1. rlcoding | | -
Subscore (100 x factor score/d)
3. Ground-water zigration
Jepth o ground vater ) ' l 3 ‘ |
Net orecipitation I | § i
Soil sermeability I 3 i
Subsurface flows l 3 '
Oirec> access "0 ground wvatast ' 8 ' ' g '
Subtocals ‘
Subscore (100 x factor score subeotal /maxiaum score sustotal) :'»f-",-._':
S. dighest pathway subscote. ir i

Iaces e lighest sudscore valus ZZom A, 3=1, %2 or 3-3 above.

Fathvays Subscors 100

IV. WASTE MANAGEMENT PRACTICES

:{' A. Average =3¢ hree subscores 7or eceptors, wasca characteristics, and achways.

N

N wcepeocs

:' Wasee Characteristics 1
7atawvays
motal 253 ivided 3v 3 = 84

iross Total 3core
3. Appiy faceor f3r <aste sSntainment {TOR <aste nANagement Praciices
Gross 3cal 3cote X Jasts Management ?ractices Paceor * Final 3core

84, X 1 -

l

84 :




&
PIGRE 2 A
|
r
HAZARDOUS ASSESSMENT RATING FORM oA
7age 1 of 2 :::;"
(NS
P
NAME Cr St Former Burn and Disnosal Pit (Site 2) M
LOCATION Southeast quadrant of plant property 1
SATS CP CPERATION OR CCCURRENCE 1955 through 1966 T
onex/crzmator  AFP 44 t:.:,-:.
conaers/cescriprron Burning/disposal of flammable liquids/solids and general disposal ;:‘{"
s1T® aar2p 3y E. Repa and C. Furman ‘}
L RECEPTORS
Pactor Maximum
Rating Pactor Possible
Rating Fac=or {0-3) Multiplier Scors Score
A, Pooulation within 1,000 feet of site 0 4 0 ‘ 12
3. Distance to nearest well HAC 4 2 10 _20 30
C. Land use/zoning within 1 3ile radius 2 3 6 I 9
. Distance to reservation boundacy 2 § 12 ' 18
Z. Critical envirorments within 1 aile radius of site 0 10 0 ' 30
P, Watet gquality of nearest surface vater body 0 ] 0 _18
G._ Ground vater use of upoermost aguifer 3 9 27 27
3. Population served by sucrface vatsc supply l
4ithin 3 miles downstzeam of size - Q [ 0 18
Z. Population setved by ground-watar supply '
wizhin 3 miles of site 3 § 18 18
Sudbtoeals 83 180
Receptors subscoce (100 X factor scors sudbtotal/maximum scoce subcotal) -42__

I WASTE CHARACTERISTICS

A. Select the factot sore based cn the estimated quantity, che degree of hazard, and the confidencs level of
«:e i{nforzation.

1. Waste quancity (S = small, M = nedium, L « large) L
2. Confidence level (C = confirmed, $ = suspected) C .
3. dazard racing (N = high, M = aedium, L = low) H N
Paczor Subscore A (from 20 to 100 based on factor score aatrix) 100
3. ApplY pecsiscence faceor 3 g TJH
?ac=or 3ubecote A X Jersistance fac:or ¢ Subscore B s

100 X 1 . 100

Z. Apgply amysical stace mulsiplier

3ubscocre 3 X Mysical State Muli:iplier = Jaste Characisristics Subscore p‘i
IL:-j 100 X 1 - 100

%
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?age 2 of 2

‘ M PATHWAYS

:: Pageor Maximum

- Racing Tactor Possible
lacing factar (Q=3) Mulsislier Scoce 3coce

A. If =here is evidences of aigration of hazardous contaminants, assign 2axidum facror subscoce of 100 foiacs I3z
dizect evidencs or 30 points for indizect evidence. I[f direct evidencs exists then proceed 20 C. I8 0
evidence cor indirect evidence exists, procsed to B.

0
.-'l‘.'-.n'l

Subscore 100

3. Rate the aigration potential for 3 potential puthwvays: surface wvater migraction, £looding, and ground-water
sigzation. Select the highest rating, and proceed w0 C,

1. Surface wster aigration

Oistance o nearest surface water )
Net orecipitation §
Surface erosion 8
Surface oeraeability §
fminfall intensity F
‘a Subtotals

Subscore (100 X factot score subtotal/maximus scocre subcotal)

2. Ylooding l !

Subscore (100 x factor score/d)

j. Ground-water aigration

Jepth o0 jround wvater ' 3 : |

Net orecipi=ation | i § { i

Soil oerZeability J | 3 ‘ i

Subsurface flows ' i 3 i ,
" Direct access %o jround waesr ' 3 ! !
N Subtocals

Subscore (100 x factor score subtotal/maxizum scoce subtotal)

= S. Highest athway subscote.

Inter e lighest subscure valus “rom A, 3=1, 3=2 or 3~3 above.

Pativays Subscore 100

- IV. WASTE MANAGEMENT PRACTICES

A. Average 33e :aree subscores JOC Ceceptors, vaste coaractacistics, and pathways.
- Recepeors 46
- dasce Qlacraceeristics

¢ Pacaways 0
% tocal_ 246 divided 5y 3 = 82

—
Xoss Total 3core
- 3. Apply facsar foz <asts cantaiment {Tom Jaste TANAGERENt Practices
O Gross ™dcal 5COre X Jasts Management 2ractices aesor v Pinal Score

82 < 1 - i 82

PR R LGP L W DS. IR B v o
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FIQRE 2

HAZARDQUS ASSESSMENT RATING FORM
?age 1 of 2

NAME CP sIT® Former Sludege Drving Beds (Site 5)
wecaT Adjacent to east side of Building 801
JATS CP CPERATION QR OCCTRRENCE Earlv 1960s throygh 1977

cwien/oveeator  AFP 44
comers/vescrrpriow Disposal of procegs wastewaters, sludges, and chromium/cyanide solutions

s2T= aa™0 3Y E. Repa and C. Furman

L AOOOEOCL | 138

S riin
A

" T
“

.
.

wer
[}

.
e
L RECEPTORS o0
Pactor Maximum s
Rating Pactor Possible sow
Rating Facsot (0-3) waleiplier Score Score o
A. Pooulation wiehin 1,000 feet of site 0 4 0 12 B
3. Distance to nearest weil  HAC 3 or SC-7 2 10 20 30 P
C. Zand use/ioning within 1 aile radius 2 3 6 | 9 e
D. Distance o reservation boundary 3 (] 18 1A8 .
2, Crizical envirorments within 1 sile cadius of site ] 10 0 ' 30
P. Wacer sualizy of nearest surface vater body 0 $ 0 18 >
G._Ground water use of upoermost aquifer 3 9 27 27 .::
3. Povulation served Yy suzface vater supply ::'
within 3 ailes Jownscream of 3ice - 0 5 0 18
. Population served by ground-watar supply
wizain 1 ailes of site 3 s 18 18
Subeoeals 89 180
Receptors subscorte (100 X factor score subtotal/aaxizum Scote subtotal) 49

.. WASTE CHARACTERISTICS

A. Select the faczot score based on the estimated Juancity, the degree of hazard, and the <onfidence level of
=he informacion.

‘. Waste quancity S + small, M * zedium, L = large) L
2. 2onfidence level (C e confirmed, S » suspected) C
3. 3dazard tating (R e high, M » sedium, L » low) H

Pactar Subscore A (from 20 20 100 based on factor score 1atrix) 100

3. Apply persistence Zaceor
2actor 3ubecore A X Fersistance 7actor e Jubacote 8

100 x 1 = 100

S. Apply anysical stace zulziplier
Subscore 3 X hysical Stace Mulizplier = Waste (Olaracteristics Subscore

100 X 1 = 100
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7aq9e 2 of 2

. PATHWAYS
Pactor Max:imum
Rating Tactor ?ossible
lacing Fac=ar (0=3) Mulsinlier Score 3coce
A. If mere is evidencs of aigracion of hazardous contaminants, assign Iaximm factor subscore of 100 poiats ot
dizect evidence or 30 points for indicect evidence. If dizecs evidencs exiscs then proceed %0 3. :f 20
evidence or indizect evidence exists, procaed 0 B.
Subscore _ﬂ_
3. Rate the zigration potential for 3 potential pathways: surface vater aigration, flooding, and ground-watac
aigration. Select the highest rating, and proceed to C.
1. Suzface wster aigration
Distance t© nearest surface water L]
Net otecipitation [
Surface erosion 8 l
Surface oerzeability [ |
Rainfall intensicy [ ‘
Subtocala
Subscore (100 X factor score subtotal/maximum score subtotal)
2. Zlooding ( | 1 | -
Subscore (100 x factor score/)
3. Ground-wster aigration
Septh "o ground water ) l ! ] ; ‘
;
Net ocrecipitation l ! [ L !
Soil Dermeability l 3 . ‘
Subsuzface flowe 3 ( '
Jirec: access "o 3Jround vatst 3 f !
Subtotals
Subscore (100 x factor score subtotal/maxiaum scote sudtotal)
2. Highest pathway subscore.
Intes the tighest subscurs valus rom A, 3=1, %=2 or 3-3 above.
Pathways Subscore 100
V. WASTE MANAGEMENT PRACTICES
A. Average :%e :ires subscores fof Jeceptors, vaste coaractesistics., and jathways.
Recepeors _49
daste Characzecistics JE
2atavays ]
sotal 249 4ivided by 3 = 83
iross Total 3core
3. Apply factac fsz vaste Tontairment Itom Jaste lanagement practices

Gzoss ™Mtal 5core X Jasts Mapagement Pracsices Tactor * Final Score
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HAZARDOUS ASSESSMENT RATING FORM fi‘}i

=

2
-

7age 1 of 2

[
"'l
»
AN
et

wwe cr sty Drainage Channels (Site 6)

LCCATION Netwox:k of channels west of Building 801
JATE CP OPERATION o occumewe®_ 1952 through 1977

(400 2o, g
)
»

St
CWNER/CPERATOR _AFP 44 .:;.:
Commxers/oescRIpTIoN Directed process wastewaters to the area west of Building 801 X
i SIT® aAT20 8Y E. Repa and C. Furman *
L. RECEPTORS
Pactor Maximuos
. Rating Pactor Possible
i ueing Factor (0=3) Myltipliec Scotre Scoce
A._Povulation within 1,000 feet of site 1 4 4 12
3, Oistance to nearest well Jack/Cobb/SC-7 3 10 30 30 ol
G. tand use/zoning within 1 3ile radius 3 3 9 9 e
'z 5. Jistance to reservaticn boundarvy 3 s 18 18 :'.;
2, Crivical envirorments within ! mile cadius of site 0 10 0 30 -
P. Wacer quality of nearest surface vater body 0 [ 0 18 _.:
: G. _Ground water use of uppermost aquifer 3 9 27 27 N
' 1. Population served by sucface vater supply ::-
4ieain 3 3iles downstream of sise - 0 5 0 18 T
R e —————————— : " .
. z. opulaticn served by ground-water supply o
- wicnin 3 Ailes of site 3 s 18 18 o
- Subtocals 106 180 L
' Raceptors subscace (100 X factor score subtotal/maxisum score subtotal) 59

. WASTE CHARACTERISTICS

A. Select the factor score based an the estimated quantity, the degres of hazard, and the confidence level of
tte inforasation.

- ', Waste quancity (S  small, ¥ = zedium, L * large) L
[

2. Zonfidence level (C » confirzed, $ » suspected) C

1., dazard cating (R = high, M « sedium, L = low) H

Paceor 3ubscore A (ftom 20 %o 100 bdased on actor score aatrix) 100

3. Apply persiscence Zaczor
?3ccor judscore A X Persistance ?actor = Subscote 8

100 )

< . 100

2. Apply smysical stats zulziplies
Subscoce 3 X nysical Stace Multiplier » Waste Qaracteristics Supscore
100 b3 1 - 100

——————————
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2aqge 2 of 2
. PATHWAYS
Pactor Maximum
Rating FTactor Possible
acing Tacsse (Q=13) Mulziolier Scoce Scoce
A. I2 wmere is evidencs of aigration of hazardous contaminants, assign laximm faceor suoscore of (00 zoints ‘Iz
dicect evidence or 30 poines for indicect evidence. If dizect evidence exists then proceed zo O, £ a0
evidence or indirect evidence exists, proceed o B.
Subscore
3. Rate the aigration potential for 3 potential pathways: surface vatst zigration, floeding, and ground-water

sigracion. Select the highest zating, and proceed %o C.

1. Suzface wvater aigration

Distance to nearest surface water | 3 ) | 24 | 24
Net orecipitation l 0 [ ‘ 0 ‘ 18
Surface ecrosion 1 8 | 8 . 24
Surface oerZeability 1 5 6 ‘ 18
Rainfall intensity 1 3 8 Q 24

Subtotals 46 108

Subscote (100 X factor score subtotal/maxisum scoce subtotal) 43

2. cod | 0 1 l 0 | 0

L

Subscore (100 x factor score/3)

3. Ground-water zigraticn
(80 feet to

Sepeh o ground vater perched zone) ’ 1 3 ' 8 I 24
Net ocecipization ' 0 ' (] l 0 i 18
Soil sermeability ‘ 2 \ 3 ' 16 ‘ 24
Subsurface flows I 0 I 3 l 0 l 24
Jirectz access "o jround wates t 0 l 3 ! 0 ! 24
Subtotals 24 114
Subscore (100 x factor score supbtotal/3axinum score suptotal) 21
{ighest pathway subscore.

Intes We tighest wibscore valus “rom A, 3-1, 32 or 3-3 above.

?athvays Subscors 43

3,

WASTE MANAGEMENT PRACTICES

Average 3@ tiirse SUDSCOres of ZecCeptors, waste CRaracteacistics, and dathwvays.

scepors .I%__
daste Characteristics
2ataways ;:

woea1__ 202 vided zv 3 o __ 87
iross Total 3Core

APPL7 Zace3c oz waste santailnment {Tom Jaste lanagement 3Tactices

Gross Tatal jcore X Jasts Management Pzaciices factor o Tiaal Scorce
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FIGORE 2

HAZARDQUS ASSESSMENT RATING FORM

7age ! of 2
we cr st Former Disposal Trenches (Site 1)
LECATION Southeast border of plant property
3ATE CP OPERATION ap occtmmencs 1952 through 1955
cwm/crgeaton AFP 44
warrs,oescarrricn Disposal of both nonhazardous and industrial wastes
$I™2 aaT®p 8y =-. Repa and C. Furman
L RECEPTORS
Pactor Maximum
Rating Tactoe Possible
Rweing Factot {0=3) Mileiplier Score Score
A, Pooulation within 1,000 feet of site 0 4 0 i 12
3. Distance %o neacest weil HAC 4 3 10 30 l 30
¢. sand use/zoning within ! 3ila radius 2 3 6 ‘ 9
5. Distance %o reservation boundary 3 s 18 ’ 18
2, Crizical environments within ! mile radius of site 0 10 0 I 30
P. Wacer quality of tearest surface watsr dody 0 3 ' 18
G. Grournd water use of roermost acuifer l 3 9 27 t 27
1. Pooulation served Yy surface vater supply '
viehin 3 ailes Jownstzeam of site - 0 5 0 i 18
| ;
I. Populaticn served by ground-wvater supply ] i
wizhin 3 3iles of site 3 5 18 ‘ 18
Subtotals 99 180
Receptors subscore (100 X factor score subtocal/aaxinum score subtotal) 55

. WASTE CHARACTERISTICS

A. Select =he factor score bdased on the estimated quancity, the degree of hazard, and tBe confidences level of
=he iaforzacion.

1. Waste quancity (S = mmall, M = nedium, L * large) S

2. Zonfidence level (C = confiraed, S » suspectad)

1. 3azazd cacing (X = high, M = 3zedium, L = low) H
Paceor Subscore A (from 20 %o 100 based on factor scote latrix) é!!

3. APBlY persistence f3ce3r
?3C0r 3ubecnrs A X Persistance 7actor ¢ Subscote 3

40 X 1 s 40

o

. Apply mnysical stace mulsiplier
3ubscocre 3 X Mfysical Stace Mult:iplier = 4Yaste Charactasristics Subscorce

40 X 1 = _40

CR
.




Page 2 of 2
. PATHWAYS
Pactor Max imum
Rating Tagtor Possidle
acing Tacesr (Q=13) Mulziolier Score 3csce

A. 18 tmere is evidence of aigration of hazardous contaminants, assign laxizum faczor sunscore of '00 Poiacs ot
direct evidences or 30 poinets for indizect evidence. If dizect evidence exiscs then proceed =0 3. If no
avidence or indirect evidence exists, proceed o 8.

Subscore 100

3. Rate twhe aigratica potantial for 3 potsntial patsways: surface water uigration, f£looding, and ground-vater

~ aigration. Select the highest rating, and procesed oo C.

rf: 1. Surface water iigratica

4 Distance to nearest surface water | 3 | |

E Net otrecipitation [ ' ‘

s Surface erosion ‘ g ' |

._ Surface derleability ! (] { l
Rainfall intensity ' 8 1‘ |

Subtotals

Subscore (100 X factor score subtotal/maximum score subeoeal)
f
1 v

Subscore (100 x factor score/d)

ood

~
.

8
)4
-

3. ound-wster zigration

Septh "» 3sround vater l 3 ! i

Vet acecivization ‘ ! 6 I :

Soil Jermeability | * 3 i |

Sunsurface flows ‘ ‘ 3 , l

Jirecz sccess O jround vataer l 1 3 1 :
Subtotals

Subscore (100 x factor score subtotal, daxiaum sCore subtotal)

Jighest Jathway subscore.
Incer e Qughest sudscore value Tom A, 3=], 3=2 or 3~] above. ,

Pathways Subscore 100

WASTE MANAGEMENT PRACTICES

Averaqe 2@ iree Subscores JOC ZeCeprtors, vasts SRALACISLLSticS, ind facthways.

wcepeors 55
daste Charactsristics 0
?acavays 100
Total 195 iivided z¥v 3 =

Loss Total 3care
Agpli7 Zactar Ior <aste s3ntainment IT2A <Jaste® lanigement sraciiles

SLcss Taetal 3core X Jaste danagesment Prac:ices Taesor * Tiial Score

65 X 1 .

o
. w
”'.
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FIGRE 2

HAZARDOUS ASSESSMENT RATING FORM

7age 1 of 2
wae cr szr_North Fire Training Area (Site 7)
LOCATION Southeast of Building 830
DATE CP CPERATION or cccumeexnce  Middle to late 1950s
CWNER/CPERATOR  AFP 44
comexrs/vescarprion Burning of flammable solvents, acetone; MEK
s1T® aar=p 8y E. Repa and C. Furman
L RECEPTORS
Pactoe Maximum
Ratiog Pactor Poasible
Rating Faczor {0-3) Muleiplier Score Score
A. Pooulacion within 1,000 feet of site 0 4 0 12
3. Distance to teazest well HAC 3 3 10 30 30
C. Land use/zoning within 1 aile radius 2 3 6 9
5. Jistance O ceservation boundary 3 ] 18 18
2. Critical envirormenes within 1 3ile radius of site 0 10 l 30
?. Watsr quality of nearest suzface wvater body 0 (] ’ 18
G. Ground water use of UDDermost aduifer 3 9 27 ‘ 27
3. Povulation served by mucface vater supply ’ ’
«9izhin 1 3iles downgeream of site - Qg § 0 i 18
I. Populaticn served by ground-wgter sSupply i '
wizhin 3 3iles of aize 3 § 18 i 18
Subtacals 99 180
Receptors subscore (100 X factor score subtocal/saximum scoce subtotal) 55

. WASTE CHARACTERISTICS

A. Select *he factor score based on the estimated uancicy, the degree ©f hazard, and the confidencea level of
<~e informacticon.

‘. daste quantisy S s small, M = 3edium, L = large) M
2. Confidence level (C = confirmed, S * suspectad) C
3. dazacd racing (H = high, M = zedium, L = low) H

Pacene Subscore A (from 20 =9 100 bdased on factor scoUre 3atrix) 80

3. Agply persistance facsor
?acsor Subscore A X Pecsistance Pacisr ¢ Jubscore 3

2. Agply aysical state muliipllier
Juascore 3 X hysical Stace Muliiplier » Jaste CRarIcINristics Subscore

80 b 4 1 ---
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?age 2 of 2
m PATHWAYS
Pactor Max:inum
Rating factor ?0ss8ible
2A_C:10g Tac=IC (Q=1) Mulsinlier Score Scoce

A. I there is evidencs of aigracion of hazardous coOntaminants, assign Iaxiaum factor subscore of 100 poiats sz
dizect evidence or 30 points for indirect evidence. If digrect evidence exists then proceed =0 S, :f no .
evidence or indirtect evidence exists, proceed o B. .

Subscoce

8. Rate the aigration potential £of 3 poteatial pathways: sucface vater sigracion, flooding, and ground-vater
aigration. Select the highest rating, and proceed to C.

1. Suzface vater aigration

Distance to nearest surface water 3 8 24 | 24
Net zrecipitation 0 (] 18
Surface erosion 1 L 8 l 24
Surface Deraesbility 1 ' ] 6 i 18
Rainfall intensitcy 1 L 8 8 ‘ 24
Subtocals 46 108
Subscore (100 X factor score subtotal/maximum score subeoeal) 43
2. Plooding : | 0 l 1 | 0 |
Subscore (100 x factor score/3) -0

3. Ground-water zigration

Jepth %0 ground water ) | 1 ! 3 ‘ 8 I 24
det orecipitation ’ 0 l § 0 f 18
Soil sermeability 2 ‘ 8 16 ‘ 24
Subsurface flows 0 l ] 0 ‘ 24
Direc: access %0 jround vater 0 , 3 ! 0 : 24
Suscocals 24 114
Subscore (100 x factor score subtotal,/aaxinum score subtotal) 21
3. dighest pathway subscoce.

2ates he lighest subscore value Zrom A, 3~1, %2 or 3-3 above.

Pativays Subscore 43

IV. WASTE MANAGEMENT PRACTICES

A. Average :=2e¢ three subscores J0f Ceceptors, waste characseristics, and jathways.

Reaceptocs s 8
daste Characteristics
2acavays B/ R

roeal 178 4ivided 3y 3 » .59

ALOss TOtiL 3CJre
3. Agply fagsse oz waste sontaiment Irom vaste lanagement ractices

Gross Total 3core X Yasts Management ?racsices Tactor ¢ Plial Score
59 < 0.95 s , b !
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HAZARDOUS ASSESSMENT RATING FORM v

7age 1 of 2 :":

wAM® cr szwe Diesel Fuel Tank (Site 12) b
LCCATION Between Buildings 801 and 81Q gf.
OATE® CP OPERATION NR OCCTRRENCE Start of occurrence unknown '-"’."
cwen/opzraTor_ AFP 44 ::_..
comanyrs/vescrrprion_Underground 10,000~gallon fuel tank .-;-';
sIT™® AT 8y E. Repa and C. Furman ,2':..
b

L RECEPTORS o
Factor Haximum :}“t:

Rating Pactor Possible e

Rating Factor (0=3) .'!Ll:ipll;g score Score
e

A. Pooulation within 1,000 feer of site 0 4 0 12 it
3. Distance to nearese well HAC 1 3 10 30 30 e
C._Land use/zoning within 1 mile radius 2 3 6 9 -,-,\-Z‘
J. Oistance to reservation boundary 3 § 18 18 L:_:
2, Cricical enviromments within | mile radius of site 0 10 0 ‘ 30 L—;
P. Wacsr quality of nearest surface vater body 0 [ 0 | 18 '-
G. Ground water use of uDDermost agquifer 3 9 27 27 :::::'_
3. Population served by surfacs vater supply e
9ithin ] ailes downsezeam of site - [¢] [ QO 18 L

I. Population served by ground-wvater supply ::f'_:
wiznin 3 siles of size 3 § 18 18 Sl
Subtocals 99 180 C':-.:

Receptors subscore (100 X factor scote subtotal/aaximum score subtotal) 25 o

2
-
‘

il. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quancity, the degree of hazard, and the confidence level of
cae i{nforaacion.

2
’

)
P
AR
TP
LI R

1. Waste Quaneizy (3 = small, ¥ & medium, L = large) 5 e
2. Confidence level (C e confiryed, S = suspected) S E—-
31, Hazard rating (B = high, M « zedium, L = low) H___ .
Paczor Subscore A (from 20 %o 100 based on factor scoLe 3atrix) 40 ;_'
3. Apply persistancs fac2or L:
?ac30r Subscoce A X 7ersistence 7actor e Subscore 8
= 40 x_0.8 . 32
L;‘ 3. Apply ahysical scacs aulz:iplier
? Subscoce 3 X ?hysical Stace Muliiplier = Waste Quaraczeristics Sudbscote F'“
X 32 X 1 .« 32 =

SR
.
P
f

o
S
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Page 2 of 2

m PATHWAYS
Pactor Maximum
‘ Rating Taceor ?0881ble
Rating Facsar (0=3) Mulsiolier Scoce Scoce

A, I2 there is evidence of aigracion of hazardous contaminants, assign aaxizum factor subscore of 100 poiats faor
dizect evidencs or 30 points for indirzect evidence. I[f dizecs evidence exiscs :-hen proceed =0 3. 24 =0
evidence or indirect evidence exists, procsed o B8,

Subscore 80

B. Rate the aigratica potantial for 3 potantial pethvays: surface water aigration, flooding, and ground-vater
aigration. Select the highest rating, and proceed o Q.

1. Surfacs water aigration

Distance to nearest surface water 8 l

Net odrecipitation s

Suzrface erosion L) |

Suzface ceraeability 5 ‘

Aainfall intensity ] '
Subtotals

Subscore (100 X factor score subtotal/maximum score subtotal)

2. Plooding L L !

Subscore (100 x factor score/d)

3., Ground-water nigzation
Sepeh =0 Iround vatsc ’ ' 3 ; |
Net drecipication I { § I i
Soil ermeability i 3 | ‘
Subsurface flows ‘ 9 ' ‘
Direc: access %o jround wvatet L k 3 f !
Subtocals
Subscore (100 x factar scOre SUDCOtAL/BAXIAUR 3COCEe subtotal)
3. Hdighest pathway sudscoce.
Zater be Sighest subscore valus from A, 31, 3=1 cr 3-3 above. .
?atawvays Subscors 80 \"
i
IV. WASTE MANAGEMENT PRACTICES /
A. Average tie tiires sUDSCOres fOf CeCepRory, vaste coaractecistics, and jacawvays.
‘:::::‘Z;:ncnnsncs —35';'—
2atavays aQ
moeal_167  tieided v 3 - 56

e ——
Loss To%a. 3core

3. Afply Zactaz I3z vaste sontaimment I vasta lanagement 3tactices

Gross Total 3core X Jaste Management Praczices faesor ¢ Tinal 3core

56 < 1
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HAZARDOUS ASSESSMENT RATING PORM
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Lo
e

?aqe 1 of 2

.
14

> e .
.I

o 4 X

s cr s1Tr__South Fire Training Area (Sire8)
LcaATION Southeast area of plant property at the water tower

SATE CP CPERATION R cccTamevcr Early 1960s

oweR/crEmaToR  AFP 44

comarrs, cescaryrion 'Flow fires" using flammable fluids discharged onto ground from a tank
SIT® sat2p 8Y__E. Repa and C. Furman _

e
.

Yy
P

-
-

7 BEE

v .
.

L. RECEPTORS N
Pactor Maximum R

Rating Pactor Possible S

Rating Factot {0=3) Muleiplier Score Score -_&_‘
A._Pooulation within 1,000 feec Of site 0 4 0 12 E..
3. Distance o nearest vell  HAC 4 3 10 30 30 ;‘:
C. tand use/zoning within 1 aile cadius 2 3 6 9 e
D. Distance to reservation boundary § 12 18 ,-._:_:
. Cricical envirorments within ) mile radius of site 10 0 30 e

2

0
7. Wacsr quality of nearest surface water body 0 § 0 18
G._Ground water use of upoermost aquifer 3

3. Population served by sucface vater supply
within 3 ailes downstream of site - Q0 § 0 18

I. Populaticn served by ground-water supply .
wishin 3 niles of site 3 s 18 18 .

Subtotals 93 180

e
gty

4

ety

.

I
T

Recaptors subscote (100 X factor score subtotal/maximum scote subeotal) 52

. WASTE CHARACTERISTICS

A. Select zZhe factor scuze based on the estimated quancity, the degree ¢f hazard, and the <eafidence level of
the informsacion.

1. Waste quantisy (S » small, M = medium, L = lacge) M .
2. Confidence level (C = confirzed, S = suspected) F
3. Sazard raeing (B o high, M = zedium, L = lov) ! o
Pacsor Subscors A (from 20 to 100 Dased cn factor sCOre 3atrix) 80 o
3. Apply pecsistence faceor B
23c20r SubBeCOrs A X 7ersistance Pactor e Jubscore B —
80 % 1 « 80 S
‘-‘\‘
2. Apply maysical stacs mulsiplier s
Subscore 3 X Mysical Stace Mulsiplier = #aste Charactezristics Subscote F\
~—
80 ] 1 - 80
-
[

s
LY




. PATHWAYS

Pactor Maximum
» Rating factor ?ossible
aeing Jacesr (Q=3) Mulziolier 3coce Scorce

A. 2 wmere is evidencs of migration of hazardous contaminants, assign daxidum factor subscoce of ‘00 soiaecs Isr
direct evidence or 30 points for indicect evidence. If dizec: evidence exists :hen proceed o C. If 0
evidence or indirect evidence exists, proceed 0 B,

Subscote

B. Rate the zigratican potential for 3 potential machways: surface water migration, £looding, and ground-vater
aigration. S3Selsct the highest zating, and procsed wo C.

1. Surface vater aigration

Distance w nearest sirfacs water 2 s 16 | 24
Net srecipitation 0 s 0 18
Surface erosion 1 8 8 l 24
Surface oer3eability 1 ] 6 ‘ 18
Rainfall intensity 1 3 8 ‘ 24

Subtotals 38 108

Subscore (100 X factor score subtotal/maximum score subeoeal) }ﬁ

2. Floeding l 0 l 1 ' 0 ' 0

Subscoce (100 = factsr scoce/d)

3. Sound-water zigration

Septh :o ground vater ' 1 3 ! 8 A
¥et ocecipitation ’ 0 ‘ ] I 0 E 18
Soil vermeability l 2 | 3 l 16 l 24
Subsurface flows l 0 ‘ 3 l 0 ] 24
Direct access o ground wvates [ 0 l 9 | 0 : 24
Subtotals 24 114
Subscote (100 x factor score sudtotal/aaxidum $CoOre subtotal) 21
2. Higtest pathway subscorce.
Znter wWme lighest subscote valus Zrom A, 3=1, %=2 or 3-3 above. ;-, ;
Pacavays Subeccore 35 1
_ ]
IV. WASTE MANAGEMENT PRACTICES .
A. Average the :hree subscores (00 Cecepeors, waste characteristics, and jpathways. ."_‘j’
eceprors 52 :
Wases CSaraczacistics 80
?atavays 35
soral__ 167 ivided 3y 3 = 56

3zoss Total icore
3. Apply facesr far vaste sontaiment IToa 4aste lanagement 3Tactices

Gross otal 3core X Jaste Management Practices Tacsor o Pinal 3core

56 < .95 . 53 !
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HAZARDOUS ASSESSMENT RATING FORM
7age 1 of 2

NAME CF SITE_ Waste Oil Spreading (Site 13)

LCCATION South of Building 830

JAT® CP QPERATION QR OCSTRRENCE Mid-1950's to Mid-1960's
CWNER/OPERATOR AFP 44

COMMENTS /DCESCRIPTICN Site used for spreading of waste oil in dust control practices
$IT= AT=D 8Y__E. Repa and C. Furman

L. RECEPTORS
Pactor Maximum
Rating Pactoc Possible
Rating Factor (0=3) Muleiplier Score Score
A. Povulation within 1,000 feet of site 0 4 0 12
3. Distance o nearest well HAC 3 3 10 30 30
C. Land use/zoning within 1 mile radius 2 3 6 9
D, Distance O reservation boundary 3 § 18 18
2. Cricical enviromments within | mile radius of site 0 10 0 ! 30
P, Wacsr quality of nearest surface watsr body 0 § 0 18
G. Ground wvater use of uDDermost aquifer 3 9 27 27
1. Populacion served by suzface water supply
within 3 ailes downstream of sise - 0 § 0 18
I. Populacicn served by ground-water sSupply L l
wituin 3 3iles of site 3 § 18 18
Subtotals 99 180

Receptors subscore (100 X factor score gubtotal/maximua scoce subtotal)
. WASTE CHARACTERISTICS

A. Select the fac:or scote based cn the estizated quanticy, the degree of hazard, and the confidence level of
=te information.

55

1, ‘daste quancizy (S = small, M = aedium, L * lacge) M
2. Confidence level (C = confirmed, $ * suspected) c :
5. dazard racing (B = high, M = 3edium, L = low) H :'_-"l;i
A
Paceor Subscore A (fzom 26 %0 100 based on factor scOte 3aerix) 80 ;:::'_:
3. Apply persistence facior é:'j
23C20C Subecore A X 7ecsistance Pactor & Sybscore 3 o
80 x__0.8 . ___64 ;
2. apply mbysical state mulsiplier :::EE::
Subiscoce 3 X fysical Stace Multiplier = Waste Oaracteristics Subscore é:‘%
64 X 1.0 - 64 N
L e e e L L L S e T e T e L T




7age 2 of 2

L PATHWAYS
Pactor Max:inum
Rating Ffaceoe ?0ss1dle
ating Tacsse (Q=3) Mulzislier Scoce 3coce

A. If =ere is evidence of aigration of hazacdous contaminants, assign laxizum factor subscore of 100 zoiacs it
direct evidence or 30 points for indirect evidence. If direc: evidence axiscs then proceed 20 2. I8 10
evidencs or indirect evidence exists, proceed w0 B,

Subscoce

3. Rate the zigration potential for 1 potential mthwvays: surface vater aigration, flocding, and ground-vatar
aigration. Select the highest cating, and procsed o C,

1. Surface watar aigration

Distance & nearest surface wvater 3 s 24 | 24
Net otecipitation 0 s 0 18
Suzface erosion 1 8 8 ‘ 24
Surface cerseability 1 s 6 i 18
Rainfall intensity 1 3 | 8 \ 24
Subtotals 46 108
Subscore (100 X factor score subtotal/maxisum scoce subeotal) 43
2. Xlocding i 0 l 1 l 0 I 0
Subscore (100 x factor score/3d) —
3. Grounde-water zigration
Jepth %o ground wvater ) l 1 ' 3 ! 8 ‘ 24
Net ocecipization ' 0 | § ‘ 0 i 18
Seil dermeability 2 l 8 l 16 l 24
Subsurface flows 0 ‘ 3 ! 0 i 24
Dizec: access "0 ground water 0 t 3 ! 0 ! 24
supeoeals 24 114
Subscote (100 x factor scoce subtotal/maxizum score subtocal) _2]_.__

. digtest pathway subscote.
Iater e lLighest subscore valus Zrom A, 3=, 32 or 3~3 above.

Pathways Subscore 43

IV. WASTE MANAGEMENT PRACTICES

A. Average :tue ciree subscores fof ZecCeptors, waste CRaractsristics, and jathways.

L. ecepeors 55
- dasce Characteristics
Patawvays .
Total 162 divided By 3 o 54
itoss Total 3cace ‘-,:.-]
~
3. Apply fac=3c sz vaste sontainment {Tom <aste lanagqesment ractices :_-.:_1
Gress Total 3cote X Jaste Management ?Practices Tacsor = Plnal 3core :':‘:-i
54 < .95 - ‘ 51 —y
- )
B
.'!
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HAZARDOUS ASSESSMENT RATING FORM
7age 1 of 2

NAME cF s1Tt_West Fire Training Area (Site 10)

LOCATION Roadway along a ditch beneath existing holding ponds, west of Bldg, 801

JATE CP CPERATION om occtaxexcer Late 1950s

onEn/cPERATOR___ AFP 44
comemers/vescrrprcs_ Small fires with less than 5 gallons of flammable solvents

s aar=0 8 E. Repa and C. Furman

MM . L AR A TS A

L "’" r,

T,

.

- -

L RECEPTORS

::. Pactor Maximum
" Rating 7aceos Posgible
i Rating Faczor {0=3) Multiplier scare Scote
% A._7oculstion within 1,000 feee of site 0 4 ) 12
Ve
be 3. Distance o nearest well HAC 1. HAC 2, or SC-7 3 10 30 10
} .
. C. Land use/zoning withia 1 aile cadius 2 3 6 9
E D, Distance %O reservation baundary 3 [ 18 18
- 2. Crizical envirorments within 1 aile cradius of site 0 10 0 30
tf- ?. Wacer cuality of nearest surface vater body 0 (] 0 18
G. Ground water use of uDDermost aguifsr 3 9 27 27
3. Population secved by suzface vater supply
wiehin 3 miles downseceam of site - 0 $ 0 18
I. Population served dy ground-water supply
wizhin 3 miles of site 3 s 18 18
Subeocals 99 180
Receptors subscore (100 X factor scores subtotal/saximum $coOte subtoeal) 55

. WASTE CHARACTERISTICS

A. Select the facioc score based on the estizated Quancity, te degree of hazard, and the confidence level of
<he i(nformation.

1. Waste quancisy (S = small, ¥ = nedium, L = lacge) S
2. Confidence level (C = confiraed, $ = suspected) C
3. 3dazard rating (B = high, M « 3edium, L = low) H
faczor Subscore A (from 20 =o 10Q based on factor SCOre JAtrix) 60
. 3. Apply persistences faczor
. ?3c20r Jubecore A X ?ecsistence 7actor o Subscotes 3
60 x 1 . _60

2. Apply snysical stacs mulsiplier

[} AR

Subscocre 3 X mysical Stace Mult:plier = Waste Characteristics Subscore
60 X 1 = 60
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Page 2 of 2
. PATHWAYS
Pactor Maximum
Rating Tacsor Passisble
' ating Facsar (0=3) Mulzinlier Score Scoce

A, If wmere is evidence of aigration of hazardous cOntaminants, assign 3aximm factor subscocre of 100 soiacs far
dizect evidence or 30 points for indirzect evidence. If dizecs evidence exists :hen proceed %0 C. I 20
evidence or indirect evidence «xists, proceed =0 B.

. Subscoce

B. Rats the xmigraticn potantial for 3 potential mathways: surface vatsr aigration, flooding, and ground-watec
sigration. Select the highest rating, and proceed to C.

1. Suzface water aigratica

Distance %o nearest surfacs water 3 ) 24 ' 24
1 Net precipitation 0 s 0 18
Surface erosion 1 8 8 ' 24
Surface permeability 1 (] 6 ‘ 18
Rainfall intensity 1 3 8 ‘ 24 .
3 Subtotals 46 108
Subscore (100 X factor score subtotal/maximum score subeotal) 43 o
LR
2. Mooding l 0 1 ' 0 l 0 _:
Subscore (100 x factor score/d) N
. 3. Gound-water zigration ;’"
Seoth o around vatser | 1 ! 3 ; 8 ! 24
Net orecipitation I 0 | § l 0 | 18
Soil jermespility | | s | 36 1 o
' Subsurface flovs l 0 . 3 i 0 l 24
.‘ Direct access %o Jround vates 0 l 8 | 0 ! 24
) subeotals 24 114
Subscore (100 x factor scote subeotal/maxiaum seore subtoeal) 21

3. dignest pathway subscote.
Incee tne ghest subscore valus 2rom A, 3=1, 5=2 or 3~3 above.

Pathways Subscors 43

V. WASTE MANAGEMENT PRACTICES

A. Average e ree subscores fOf Ceceptors, vasts chacrictecristics, and ?a::n'ys.

‘ Wwcepeors

Waste Charactscistics

i' 2ataways 1%
"' Total 158 divided Z¥ 3 o

iross Total icoce

3. Agply Zaczar oz waste sSontalsment {Tom vasts nanagement 3taclices

Gross Total Score X Jaste Management Practices Tactor ® Plnal Score

53 < .95 . . 50 |

o
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Alluvial Fan:

Alluvial Terrace:

Alluvium:

Andesite:

Aquifer:

Basalt:

Basement Rock:

Bedrock:

Calcareous:

Caliche:

Crystalline Rock:

Diurnal:

Eolian:

Featheredge:

Flood Plain:

GLOSSARY OF TERMINOLOGY

A cone-shaped deposit of alluvium made by a stream or
river where it runs out onto a level plain or meets a
slower stream. Fans generally form where streams or
rivers issue from mountains upon the lowland.

A terrace resulting from the deposition of sediments by
the forces of modern rivers.

A general term for all detrital deposits resulting from
the forces of modern rivers.

A volcanic rock composed essentially of the mineral
andesine, and one or more mafic constituents such as
pyroxene, hornblende or biotite.

A geologic formation, group of formations, or part of a
formation that is capable of yielding water to a well or
spring.

Generally, an extrusive, fine-grained, dark-colored
igneous rock composed primarily of calcic plagioclase
and pyroxene, with or without olivine.

Complex rock, generally of igneous and metamorphic rocks,
overlain by sedimentary strata.

The solid rock underlying auriferous gravel, sand, clay,
etc.

Containing calcium carbonate.

Gravel, sand or desert debris cemented by porous calcium
carbonate; also the calcium carbonate itself.

Rock consisting of minerals in an obviously crystalline
state. An inexact general term for igneous and metamorphic
rocks as opposed to sedimentary.,

Occurring daily.

Applies to deposits which are due to the transporting
action of the wind.

A very thin stratum or group of strata; generally referring
to thicknesses of several tens of feet.

The lowland and relatively flat areas adjoining inland
and coastal areas of the mainland and off-shore islands,
including, at a minimum, areas subject to a one percent
or greater chance of flooding in any given year.

......




Fluvial:

Gneiss:

Granite:

Gypsiferous:

Groundwater:

Hazardous Waste:

Hydraulic
Conductivity:

Igneous Rock:

Lithology:

Loam:

Metamorphic Rock:

Perched Groundwater:

Permeability:

Of, or pertaining to, rivers; produced by river action.

A course-grained rock in which bands rich in granular
minerals alternate with bands in which schistose minerals
predominate.

A plutonic rock consisting essentially of alkalic feldspar
and quartz.

Containing the mineral gypsum.

Water beneath the land surface in the saturated zone,
that 1s under atmospheric or artesian pressure.

A solid waste, or combination of solid wastes, which
because of its quantity, concentration, physical,
chemical, or infectious characteristics may cause or
significantly contribute to an increase in mortality or
an increase in serious, irreversible, or incapacitating
reversible illness; or pose a substantial present or
potential hazard to human health or the environment when
improperly treated, stored, transported, or disposed of,
or otherwise managed.

The volume of water that will move in unit time under a
unit hydraulic gradient through a unit area measured at
right angles to the direction of flow.

Rock formed by solidification from a molten or partially
molten state; synonomous to “"plutonic rock”

The physical character of a rock, generally as determined
megascopically or with the aid of a low-power magnifier;
the microscopic study and description of rocks.

A soil composed of a mixture of clay, silt, sand, and
organic matter.

Includes all rocks which have formed in the solid state

in response to pronounced changes of temperature, pressure,
and chemical eanvironment which take place, in general, below
the shells of weathering and cementation.

Groundwater above an impermeable bed underlain by
unsaturated rocks of sufficient permeability to allow
movement of groundwater.

A rock's capacity for transmitting fluid. Depends upon
the size and shape of the rock pores and their
interconnection.
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Permeate:

Phreatophytic

Vegetation:

Plutonic Rock:

Potentiometric
Surface:

Schist:

Solid Waste:

Transmissivity:

Tuffaceous:

Water Table:
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Industrial wastewater that has passed through a treatment
system for the purpose of lowering the concentrations of
toxic constituents to applicable standards; treated
wastewater.

Deep~rooted plants that obtain their water from the water
table or the layer of soil just above it.

Rock originating from material that formed beneath the
earth surface by consolidation from magma.

Surface to which water in an aquifer would rise by
hydrostatic pressure.

A medium- or coarse-~grained metamorphic rock with
subparallel orientation of the micaceous minerals which
dominate 1its composition.

Any garbage, refuse, or sludge from a waste treatment
plant, water supply treatment, or air pollution control
facility and other discarded material, including solid,
liquid, semi-solid, or contained gaseous material
resulting from industrial, commercial, mining, or
agricultural operations and from community activities;
but does not include solid or dissolved materials in
irrigation return flows, industrial discharges which are
point source subject to permits under Section 402 of the
Federal Water Pollution Control Act, as amended (86 USC
880); or source, special nuclear, or by-product material
as defined by the Atomic Energy Act of 1954 (68 USC 923).

The rate of flow of water through a vertical strip of
aquifer one unit wide extending the full saturated
thickness of the aquifer under a unit hydraulic gradient.

Pertaining to rocks or sediments formed of volcanic
fragments.,

An imaginary surface in an unconfined water body at
which the water pressure is atmospheric. It is essentially
the top of the saturated zone.
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» GLOSSARY OF ABBREVIATIONS
? ADHS Arizona Department of Health Services
i: ASDH Arizona State Department of Health
;E ADWR Arizona Department of Water Resources
:. AF Air Force
. AFB Air Force Base
:. AFESC Air Force Engineering and Services Center
- AFP Air Force Plant
F - AFPRO Air Force Plant Representative Office
Ei AFSC Alr Force Systems Command
ii AIM Air Intercept Missile
!‘ AMRAAM Advanced Medium Range Air-to-Air Missile
ASD Aeronautical Systems Division
bls below land surface
> CERCLA Comprehensive Environmental Response, Compensation, and o
- Liability Act i--'l-j
i; CFR Code of Federal Regulations t&i:
s o
DCE 1,1-Dichloroethylene =
DEQPPM Defense Environmental Quality Program Policy Memorandum ‘}is
DOD Department of Defense ;ig
) °F Degrees Fahrenheit L
FACO Final Assembly and Checkout
FIT Field Investigation Team 5i
_ fe2 Square feet ?Lf
{;i GIW General Industrial Wastewater &;f
. gpd gallons per day Eé;:
\ HAC, Hughes Hughes Aircraft Company §§7
;5 HARM Hazard Assessment Rating Methodology ;g;
o
y =
_} r
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Installation Restoration Prcgram
MEK Methyl Ethyl Ketone

mgd million gallons per day

msl mean sea level Ij'.
NCP National Contingency Plan ﬁia
NOAA National Oceanic and Atmospheric Administration Egii
N.O.S. Not Otherwise Specified E;::
PCB Polychlorinated biphenyls ?i?
PCHD Pima County Health Department .E
ppb parts per billion
ppm parts per million
RCRA Resource Conservation and Recovery Act
SCS Soil Conservation Service
TAA Tucson Airport Authority
TAC Tucson Aviation Center
TCA 1,1,1-Trichloroethane
TCE Trichloroethylene
TIiA Tucson International Airport
TOC Total Organic Carbon
TOW Tracked Optically, Wire-Guided (Missile) .
TWD Tucson Water Department
o
U.S. EPA United States Environmental Protection Agency ng
USGS United States Geological Survey ;E;
voc Volatile Organic Compounds iif
£33

WWTP Wastewater Treatment Plant =
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SUPPLEMENTAL SITE INFORMATION
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CHEMICAL PURCHASE LIST

Acid, Chromic Flake

Acid, Fluoboric 487%

Acid, Hydrochloric

Acid, Hydrofluoric 70%
Technical Grade

Acid, Muriatic

Acid, Nitric, 42 Deg.
Baume

Acid, Nitric, Reagent

Acid, Phosphoric, Reagent

Acid, Sulfuric, Reagent

Acid, Sulfuric, 66 Deg.
Baume

1lbs
gals
1bs

1bs
1bs

1bs
1bs
1bs
1bs

1bs

Acids
PURCHASED

Oct.,

1969 1970 1971 1971
3,300 4,900 0 4,000
90 120 145 140
1,080 2,034 2,688 2,760
10,120 13,160 6,000 7,200
21,980 19,740 11,060 2,940
41,140 45,700 32,130 6,800
210 847 476 98

8 32 0 0
3,204 7,344 0 1,170
13,000 16,200 27,000 6,400
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Aluminum
Ammonia,
Ammonium
Ammonium
Ammonium
Baume
Amonium
Ammonium
Hydrogen

CHEMICAL PURCHASE LIST

Oxide

Aqueous
Bifluoride
Hydroxide
Hydroxide, 26 Deg.

Molyborate
Persulfate
Peroxide 30%

Iron Chloride

Lead Fluoborate 50%
Concentrate

Lime, Hydrated

Nickel Chloride

Nickel Sulfate Plating Salts

Potassium Hydroxide
Potassium Cyanide
Potassium Silver Cyanide
Potassium Sulfate

Soda Ash

Sodium Chloride Butcer Salt

Tech. Grade

Sodium Cyanide

Sodium Dichromate

Sodium Hydroxide

Sodium Hydroxide Reagent

Grade
Stannous

Fluoborate

Concentrate 477
Zinc Oxide

...........
.......

Chemicals
PURCHASED
Oct.,
1969 1970 1971 1972

1bs 70 80 0 0
gals 1,705 1,375 605 605
1bs 100 o] 0 450
1bs 28 48 72 0
gals 1, 100 l, 760 1’248 1)14&
1bs 0 0 0 10
1bs 1,000 3,250 6,500 1,000
gals 13 26 0 65
1bs 16,492 4,172 0 589
gals 10 30 25 c
1bs 32,800 64,600 105,750 80,500
1bs 300 100 200 700
1bs 100 200 0 300
1bs 0 0 400 0
1bs 0 100 0 200
1bs 0 25 0 6
lbs 15 0 5 0
lbs 0 0 6,600 0
lbs 100 500 0 0
1bs 400 1,000 1,000 400
lbs 1,600 2,300 400 1,100
1bs 2,250 2,250 900 13,500
lbs 10 10 10 0
gals 35 55 90 75
1bs 100 100 0 0
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CHEMICAL PURCHASE LIST

Solvents
PURCHASED
Oct.,
1969 1970 1971 1972
Acetone, Tech. Grade 1bs 990 660 385 330
Acetone, Reagent gals 2 5 0 5
Chlorothene "NU" gals 0 ‘ 0 7,095 9,350
Hexane gals 110 55 55 0
Methyl Ethyl Ketone gals 800 150 150 30
Organ~TU gals 55 0 55 110
Solvent, Alpha Reliasolv gals 0 0 55 0
Solvent, Dry Cleaning gals 3,630 3,190 2,805 385
Solvent, Geon 22 gals 0 50 50 0
Thinner PT-1002 gals 2,200 1,100 1,320 1,100
1,1,1, Trichlorethane gals 6,105 9,350 14,200 20,000
Trichlorethylene,
Stabalized gals 16,855 26,730 20,680 18,590
Trichlotrifluorcethane gals 600 700 500 600
Organics

Alcohol, Absolute Isopropyl gals 540 486 0 432
Alcohol, Denatured gals 54 378 54 54
Alcohol Ethyl, 200 proof gals 6 6 5 7
Alcohol Ethyl, Denatured gals 0 0 20 20
Monoethanolamine, M.E.A. gals 30 60 0 0
Rochelle Salts, Sodium

Potassium Tartrate 1bs 300 100 200 400
Silica Gel 1bs 20 5 160 60
Sodium Polyphosphate,

Legin Sulphonate 1bs 0 100 0 200
Sodium Acetate 1bs 0 25 25 25

0ils, Greases & Coolants

Coolant, Electron

Discharge M/C gals 0 0 55 55
Fluid, Cutting, Mistic

Metal Mover gals 32 18 61 9
Fluid, Cutting, Tapmatic

No. 1 gals 0 0 0 55
Fluid, Cutting, Tapmatic

No. 2 gals 0 0 0 52

Fluid, Crinding, Norton
No. 803 gals 30 20 0 10




CHEMICAL PURCHASE LIST

0ils, Greases & Coolants Contd.

Fluid, Tapping, Molly Dee
Grease, Ball Bearing
Grease Bearing No. 1
Grease, Bearing No. 2
Grease, Silicon, High
Vacuum

Crease, Waterproof, White
Kerosene Pearl 42-44
Lubricant, Inner Slide
Mold Release, Ram No. 225
0il, Chevron, Base C

0il, Coolant Gari-904

011, Coolant, Water Soluble

0il, Crystal, Solid
Lonconite MSP

011, Cutting, Mineral Lard

Base

0il, Cutting, Non-corrosive

011, Cutting, Sulfurized
01il, Gear, SAE 90

011, Heavy Duty Chlorinated

Soluble

0il, High Speed Spinale,
Ssv 77

0il, Honing, Ferrous

011, Insulating &
Electrical

0il, Lubricating, Hydraulic

0il, Lubricating,
Preservative

0il, Machine, SSU 603

011, Machine Way, SSU 175

011, Machine Way, SSU 317
0il, Peanut

0i1, Pennzoil, SAE 10-20-30

011, Quench
011, Refrigeration

0il, Refrigeration, Sunisco

3G
0i1, Richfield Eagle
0il, Sungrind KD 55X
0il, Sungrind HD 55XX

gals
1bs
1bs
1bs

1bs
1bs
gals
lbs
gals
gals
gals
gals

lbs

gals
gals
gals
1bs

gals

gals
gals

gals
gals

gals
gals
gals
gals
gals
gals
gals
gals

gals
gals
gals
gals

PURCHASED

Oct.,

1969 1970 1971 1972
29 11 10 6
18 30 14 15
0 360 120 0
120 360 0 120
22 14 7 1
10 5 25 10
150 200 300 50
36 48 36 36
4 22 117 54
110 110 110 55
275 4,125 6,105 6,050
55 660 550 330
0 0 4] 8
550 440 0 0
330 715 0 275
4,325 2,750 605 385
360 360 120 240
220 935 220 0
55 55 220 0
55 275 165 55
0 0 55 0
0 0 210 50
165 110 55 0
0 0 0 55
220 220 * 385 0
715 660 275 495
5 10 55 115
0 0 385 330
0 0 305 495
6 0 24 0
36 27 49 38
330 330 440 385
660 4] 0 220
605 2,585 2,475 1,925
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CHEMICAL PURCHASE LIST

0ils, Greases & Coolants Contd. o
PURCHASED h 04
Oct., '
1969 1970 1971 1972 %
011, Turbine, SSU 156 gals 2,475 5,115 3,520 3,575
011, Turbine, SSU 223 gals 275 550 55 275 k.,
0il, Turbine, SSU 423 gals 220 ‘ 110 385 0 e
0il, Turbine, SSU 553 gals 165 55 0 0 ~{
0i1, Water Soluble, Hocut gy
3210 gals 0 0 440 385 N
0il, Water Soluble, No. >
WST 250 gals 495 1,375 385 605 b
0il, Vacuum Pump, Kinney, s
Super-X gals 116 47 46 58 e
011, Vacuum Pump, Stokes . oo
V-Lube gals 15 5 15 0 -
Parting and Release Agent - e
Non Silicone ea 12 18 49 26 e
Silicon, Anti-Foam 1bs 0 240 280 480 e
Vasoline, Industrial 1bs 7 9 22 25 e
Proprietaries L
]
Amchem, Inc. X
Alodine No. 1200 1bs 60 300 60 240 N1
Amchem Deoxidizer No. 7  lbs 0 300 300 0 ALl
Amchem Deoxidizer :-CE:-
] Replenisher No. 17 1bs 0 300 0 600 '[:
American Chemical & Refining Co. :_.::
- ACR P-200 Gold Salt Troy ozs 20 36 10 0 N
” ACR 24K Gold Salt Acid ozs 0 23 0 0 )
E Betz Laboratories E"
Liqui-Treat gals 0 0 0 1,430 | -
- Sulfite No. 3 gals 0 0 0 110 o
Diversey Corp. -7
Diversey Everite lbs 0 1,000 1,000 1,000 oy
Diversey No. 299 1bs 0 1,000 100 400 -
T Diversey DS-9-301 gals 0 52 0 0 =
= Diversey DS-9-302 gals 0 53 0 0 L
- Diversey DS~9~333 gals 0 53 0 0 o
i~ ~:
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CHEMICAL PURCHASE LIST

Proprietaries Contd.

DuPont
Freon, Solvent TE 35 gals
Freon, TE gals
MacDermid
Macbermic
Phosphotex Grain Refiner
M-760 lbs
Phosphotex B gals
Phosphotex A-8 gals
Phosphotex Seal M-672 gals
Metex
Cleaner Metex TS-40A 1bs
Stripper Metex Nickel
SCB-A 1bs
Stripper Metex Nickel
SCB-B 1bs
Remover, Tin - Lead gals
Solder Brite gals

Etch, Metex No. PTH-G-2 1bs
Solder Aid, Metex No. 9226 gals
Chemical Cleaner PTH 9066 gals

Shippley Co., Inc.

Neutra-Etch gals
Cuposit Accelerator No. 19 gals
Cuposit Catylist 9F gals

Cuposit Copper Mix 328A gals
Cuposit Copper Mix 328B gals
Cuposit Copper Mix 328C gals
Cuposit Cleaner-Conditiomer

No. 1175 gals
Electrodeless Copper Plate
Component CP-70A gals
Electrodeless Copper Plate
Component CP-70M gals
Electrodeless Copper Plate
Component CP-70R gals
Electrodeless Copper Plate
Component CP-702 gals

Electrodeless Nickel NL-62 gals
Nickel, Replenisher NL-62R gals
Nickel, Replenisher NL-62S gals

el o a o Loa

PURCHASED

Oct.,

1969 1970 1971 1972
1,760 4,235 3,080 660
2,090 6,545 2,365 330
300 600 100 100
135 195 V] 255
275 495 220 495
10 105 120 -75.
0 0 0 900

0 0 0 100

0 0 0 50
145 150 0 5
230 170 205 200
0 0 600 5,400

0 0 55 0

0 0 50 107

0 0 240 1,830

8 20 76 119
11 17 82 26
10 51 68 1
13 62 73 2
9 38 15 2

0 0 7 41

0 0 290 1,050

0 0 250 720

0 0 120 460

0 0 230 720
400 280 600 1,370
100 100 150 100
230 230 280 180
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CHEMICAL PURCHASE LIST

Proprietaries Contd.

PURCHASED Tover

Oct., Hj;:

1969 1970 1971 1972 s

.l‘..h‘.q

Technic, Inc. . Ted
Brightener, Orosene PC qts l _ 6 0 4
Gold Salts, Orosene PC Troy ozs 15 65 68 30
Orosene Buffer Salts 1bs 0 25 0 75

Unichrome, Inc.

Unichrome Compound 4-A gals 3 15 15 15 P
Unichrome Compound PC-1  gals 50 100 15 0 [ S
Unichrome Compound PY-61-H gals 66 0 38 75 e
Unichrome Liquid C-10XB gals 0 624 104 624 Sos
Unichrome Liquid C-11XB gals 0 208 208 520 ]
Wyandotte Chem. Corp. e
Cleaner, Aldet 1bs 0 0 0 2,450 .
Wyandotte Altrex 1bs 4,125 5,250 2,625 0 e
Wyandotte No. 90 gals 385 605 440 440 e
Wilbro -
Salt Replenisher Wilbro
No. 2-24 o0zs 71 184 135 35
Gold Concentrate Wilbro
Bright No. 1 ea 44 17 9 2
Miscellaneous
Activated Black Magic Oxide 1bs 0 0 0 1,600
Alcor Sealer No. 570 1bs 0 0 300 5a0
Bondaid Etchant or
Tetraetch gals 8 4 1 4
Chemical, Hydro Squeegee
C1P-99U gals 105 595 500 640
Chlorine, 70%, Perchloron
or Pittchlor 1bs 800 600 400 300 e
Chrome-Sulfuric Etchant RN
S. Cal. Chem. No. MRTL-20 gals 5,459 16,536 11,554 12,985 {@}?
Cleaner, Machine No. MC 109 gals 0 495 165 440 a7
Compound, Carburizing !7:?
Quicklight No. NB 3-8 1bs 100 200 200 100 T
Campound, Corrosion o
Preventative gals 50 0 0 15 oo
Dye, Aluminum Deep Black e
MLW, Am Hoechist gals 495 110 0 110




CHEMICAL PURCHASE LIST

Miscellaneous Contd.

PURCHASED

1969 1970 1971 1972

Dynacide Anti-Bacterial gals 0 3 3 1
Eganol "C" Special Chemical )
Blacken lbs 0 0 0 300 o
Etching Chemical Turco W.D. N2
No. 1 gals 7 4 1 1 e
Fluid Dilectric Coolant gals 0 0 430 215 :;ﬁ
Fluid, Fusing, Solder Reflow b
No. 202 gals 0 0 0 40 33
Fluid, Spirit Duplicating gals 150 100 0 130 e
Peptone Solution, =
Stablized B & A 2007 gals 4 8 9 14
Powder, Bakelite, Black
Transcopic No. 40155 lbs 15 25 20 30
Powder, Bakelite, Transopic
No. 40157 1bs 0 5 0 20 -
Ridoline No. 322 1bs o 225 450 450
Salt Dulite, Steel Kote 1bs 2,400 1,600 0 0
Scale Inhibitor Calgon
No. 340 gals 0] 66 90 110
Solvent, Pioneer No. LT
70-161-2 gals 0 95 335 165 A
Stripper, Penstrip 1547Y or o
Chemline Q-293 gals 110 1,100 1,100 1,265 g{j
Trycres YL Phosphate lbs 6 0 6 6 ol
Versene FE-3 Chelating [::
Agent lbs 0 800 200 0
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APPENDIX I

FEDERAL FACILITIES INVENTORY REQUIREMENTS




INVENTORY REQUIREMENTS OF FEDERAL AGENCY HAZARDOUS WASTE FACILITIES

Section 3016(a) of Subtitle C of the Solid Waste Disposal Act or the
Resource Conservation and Recovery Act (RCRA) of 1976 is amended by PL 98-616,
dated 8 November 1984. Under this amendment, each Federal agency shall submit

an inventory of each hazardous waste management site which the agency has owned

or operated. Specifically, Section 3016(a) of the amendments sets forth the

inventory requirements, as follows: gﬁér
(1) A description of the location of each site at which any such L
[hazardous waste] treatment, storage, or disposal has taken ;..'

place before the date on which permits are required under
Section 3005 for such storage, treatment, or disposal, and
where hazardous waste has been disposed, a description of
hydrogeology of the site and the location of withdrawal wells IR
and surface water within one mile of the site. Sl

(2) Such information relating to the amount, nature, and toxicity T
of the hazardous waste in each site as may be necessary to L
determine the extent of any health hazard which may be associated T
with any site. » Rk

(3) 1Information on the known nature and extent of envirommental
contamination at each site, including a description of the
monitoring data obtained.
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(4) Information concerning the current status of the site, in-
cluding information respecting whether or not hazardous waste is
currently being treated, stored, or disposed of at such site (and
if not, the date on which such activity ceased) and information L
respecting the nature of any other activity currently carried T
out at such site. SR
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;

(5) A list of sites at which hazardous waste has been disposed and fﬁ"
environmental monitoring data has not been obtained, and the
reasons for the lack of monitoring data at each site.

(6) A description of response actions undertaken or contemplated at §;3<
contaminated sites.

(7) An identification of the types of techniques of waste treatment,
storage, or disposal which have been used at each site. . . .”
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This IRP Phase I report contains the information required by this Subtitle

(P

B\, 4, A,
o
[ AR A Y )

C amendment with respect to former waste disposal sites located at 1J.S. Air

-

Force Plant (AFP) 44, Tucson, Arizona. Table 1 cross-references these requirements

s, 8,8, 500 T
oo
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R

with the information provided in the Phase I report, by each former disposal
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sit:. Other recent hydrogeologic investigations and site studies conducted at
AFP 44 contain information with respect to AFP 44's former waste disposal

practices, the extensive monitoring data collected at AFP 44, and the extent of

A
l‘ r‘ [3
put i

contamination in the AFP 44 area. These reports are as follows:

.
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° Field Investigations of Uncontrolled Hazardous Waste Sites, FIT
Project, Preliminary Site Inspection Report, Hughes Aircraft Co.,
U.S. AFP 44, Tucson, Arizona. EPA Contract No. 68-01-6056., April
15, 1981. Prepared by Ecology and Environment, Inc.
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° Phase I [Stage 1] Investigation of Subsurface Conditions in the
Vicinity of Abandoned Waste Disposal Sites, Hughes Aircraft Company
Manufacturing Facility, Tucson, Arizona. Volumes I, II, & III.
January 15, 1982. Prepared by Hargis & Montgomery [Associates], Inc.
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= ° Phase II [Stage II] Investigation of Subsurface Conditions in the

o Vicinity of Abandoned Waste Disposal Sites, Hughes Aircraft Company

K Manufacturing Facility, Tucson, Arizona. Volumes I, II, & III.
March 12, 1982. Prepared by Hargis & Montgomery [Associates], Inc.

s
LA
- 'i ‘.

.
"
.

-
.

° Summary of 1982 Hydrologic Monitoring Program, U.S. AFP 44, Tucson

o Arizona. July 15, 1983, Prepared by Hargis & Montgomery [Associates],
. Inc.

] Interim Report: Digital Simulation of Contaminant Transport in the
Regional Aquifer System, U.S. AFP 44, Tucson, Arizona. October 11, o
1982, Prepared by Hargis & Montgomery [Associates], Inc. e

] Analysis of Data Collected by Tucson Groundwater Contamination Study
Task Force in the Vicinity of Tucson International Airport, Tucson, P“a
Arizona. Volumes I & II. June 22, 1984, Prepared by Hargis & [rj
Montgomery [Associates], Inc. "

. Summary of 1983 Hydrologic Monitoring Program, U.S. AFP 44, Tr~son, N
Arizona. Volumes I & II. June 22, 1984. Prepared by Hargis « s
Montgomery [Associates], Inc. y
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