
• • :. *1 ,.- ,

* INSTALLATION RESTORATION PROGRAM

u PRELIMINARY ASSESSMENT

N4 Nevada Air National Guard
I152nd Tactical Reconnaissance Group (TRG)
4 Reno Cannon Intprnational Airport

Reno, Nevada DTIC
AMELECTE

,F 1

I HEAZWRAP SUPPORT CONTRACTOR OFFCE

Oak Ridge. Tennessee 37831
Operated by MARTIN MARIETTA ENERGY SYSTEMS, INC.

For the U.S. DEPARTMENT OF ENERGY under contract DE-AC05-840R2140008c)1 2 11. 8



44VI
0 NVAI

P~nb L. Bas
owI
4395' Of

This rport hs bee prepaed fo the Ntiona maard r wahingcr,

D.C., by the HNZWRAP Support Cotractor office of Martin Marietta Energy
Systems, Inc. for the purpose of aiding in the imiplemntation for the Air

Force Installation Restoration Program.
Copies of the final report may be puirchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginina. 22161

Federal Goverrment agencies anxi their contractors registered with Defense
Tedmcal Information Center should direct requests for copies of this
report to:I

Defense 7bdinical Information Center
Cameron Station

Alexardria, Virginia 22314 BMN cu



Lt v_e .3n ' " EPORT CATE 3. * ( T '" . . S CVJUE

a January 1989 Final Preliminary Assessment
j 3T;TL: Installation Restoration Program ,. >,'DING viABERS

Nevada Air National Guard
152nd Tactical Reconnaissance Group
Reno Cannon International Airport, Reno, Nevada

N/A

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Automated Sciences Group, Inc. REPORT NUMBER

Jackson Plaza, Suite C-102
800 Oak Ridge Turnpike

Oak Ridge, Tennessee 37830

9. SPONSORING M10ONITORING AGENCY NAME(S) AND ADDRESS(ES) i10. SPONSORING/MONITORING

HAZWRAP Support Contractor Office AGENCY 7EPORT NUMBER

Oak Ridge, Tennessee 37831; and
National Guard Bureau
Andrews Air Force Base, Maryland 20331-6008

11. 5jPPLEMENTARY NOTES

12a. DISTRIBUTION AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release;
distribution is unlimited

' 3. A65T-.,ACT ",,x .u: ,'0w r$

-> Preliminary Assessment for suspected hazardous waste sites at the Reno Cannon
International Airport on property leased by the Nevada Air National Guard. The
Study was conducted under the Air National Guard Bureau's Installation
Restoration Program.

.1 7;3JEC -TT.,S 15. ;JM3ER :'F AGES
Installation Restoration Program
Preliminary Assessment 16. PRICE ZODE

Nevada Air National Guard

'17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSiFiCATION 20. LiMITATION OF ABSTRACT
IF REPORT OF THIS PAGE OF ABSTRACT

.S :. ... .. ,)- - ; "j z - ,'" __. :: v _ 89)



INSALAI ROGRAM

PRELIMINARY A SSESE~

NEVA AIR NATIO AL GUARD

152ND TACTICAL RE CZNAS NE GROP (TW)

R]O CANNN INTERN ONAL AIR

RM, NEVAA

JANUARY 1989

I PARED FUO:

NATI AL GUARD BaJFAU

WAM'fVIIM, D.C. 20310

1~PRhBY:

HAZWRAP SUPOR cOTHi1AMiR OFFIC

OAK RIDGE, TENNESSEE 37831

OPERATED BY RM= MARIBM ENMY SYSTEM, INC.

F'R THE DEPARIWW OF DOW UNE 00NTRALV CE-AC05-87C2M1642

AUUM SCrE( GRUP, nIM

JACKSON P.AZA, JUTE C-102

800 OAK RIDGE 1%R4PIfO

OAK RIDGE, TNESSEE 37830



TA3LE OF COt1TS

B.C 'ITMAEI24 I D . I.. I .. . . . . . . . . ... . ..... -1

B. IWOR MN S . . o . o . . . o . . o o - o o . . . . o .11E-1
C CITN IC S o oo.o..o. o.o..o . o . o . o . 11 -2

D * o . . . . . . . . ......... o V -4

iii

Ao BAR O .o...o...o.o I-1

' o oYoo o oo oo oo oopo o oa

B. PURPOSE .I -4

C. SCOPE .I -4

Do METHODOLOG oI -5

II. INTILTO DESCRIPICK .. oo..oo II-i

A Io..oTIo II-1
Bo OFGAIZATIONAND HSO..o.o-o- II-i

IIIo ENVIMML SE77M..T .... N .. *- III-1

A. MEMRICGY I-
Bo GEOOG= .III o..ooo*9. 1-2

C. SILM oIII .. o..o.ooo 1-5

Do HYEROIM ......OG .. ... o. III-10

E. BAN3OND IEVELS oIII ... o00.. 1-17

F. CRTICAL DnMW/MMGERE CRMTEND SPECIESo . ... 111-20

IV. SITE EVA MC .. .. o.. .. .. .. . . . . .. .. . . TV-1

A. AIT M REV33N .. .. .o. .. .. .. .. .. .. .. ... IV-1
B. DISPICSAT SPILL SITE I EffCATIN, EWAIMATI, AND

HAZARD A-SSESSM . .. .. o. . ... . .. .. .. .... IV-1A
C. OTNMR PEUN INa;M .. .. .. .. .. .. .. . .. IV-15 .--

V. C0NCLISIONS . . . . . . . . . . . . . . . . . . .. .. V-1I C

VI. FSMWENDTIONS . ........... o V-1

~Codes



I I 'kB, m O omamm (o=,.)

GI.SSA OF TERMS ........................... GIr-i

BILI OGPAY . * .. * * ..... . * .............. . BI-i

APPENDIX A - Resas of ASG Searhc Team Members. . . . . . . . . . . . A-I
APPEDIX B - Ouitside Agency Contact List ...... . . . . . . . . . B-1

APPENDIX C - USAF Hazard Aksessmet Rating Methodology. . . . . . . . C-1

APPENDIX D - Site Hazardous Assessment Rating Forms and Factor Rating
-- Criteria ......................... D-1

APPEDIX E - Abandone Storage Tank Survey . . . . . . . . . . . . . . E-i

APPENDIX F - Base Specific Soil Data ................ F-i

LIST OF FIG RS

1. Preliminary Assessment Methodology Flow Chart. . . ... .......... 1-6
2. Site Location Map of Nevada Air National Guard, Reno Cmon

International Airport, Reno, Nevada. . . . . . . . . . . . . . . 11-2
3. WVANG Base, 152nd TR, and Imediate Surr=%Urxng Area, Reno

Canron International Airport, Reno, Nevada. . . . . . . . . . . . 11-3

4. Base Doundary Map for the 152nd TG, Nevada Air National Gaard

Reno Cannon International Airport, Reno, Nevada . . . . . . . . . 11-4

5. Soils Map for the NVANG Base, 152rid M, Reno, Nevada (Shwing

Locations of Wells Used in Table 2). . . . . . . . . . . . . . . 111-7

6. Surface Water Drainage in the Vicinity of the NVANG Base, 152nd T,
Reno Cannon International Aiqpxtt, Po, Nevada. . . . . . . . . . 111-12

7. Surface Water Drainage of the NVANG Base, 152nd UG, Reno

Cannon International Airport, Reno, Nevada...... . . . . . 111-13

8. Estimated Water Table in the Truce Meadows . . . . . . . . . . .111-15

9. Locations of Off-base Potential Sites at the Nevada Air National

Guard Base, 152nd TMW, Reno Cannon International Airport,

Reno, Nevada . . * * . .. .. . .. ..*. . ..%. ..*. . . . . . IV-7
10. Iocations of Potential Sites on East Half of the NVANG Base,

152nd fR, Iem Cannon International Airport, Reno, Nevada .... IV-9

I ii



I

LIST OF FIGRS (ot.)

11. locations of Potential Sites on West Half of the NVANG Base,

152nd 1R, Reno Cannon International Airport,0eno, Nevada . . . . IV-11

12. location Map for Undergromrd Storage Tanks at the NVANG Base,

152nd TRG, Reno Cannon International Airport, Reno, Nevada . . . . E-3

13. Locations of Some Soil Borings and Test Pits on the NVANG Base,

152nd MG, Reno Cannon International Airport, Reno, Nevada . . . . F-2

OLISTOF BIES

1. Stratigraphic Relationships, Lithologic and Hydrologic

Descriptions of Major Geologic Deposits and Rock Units In

anrd A Reno, Nevada . . . . . .......... 111-4
2. Generalized Well Ing Showin Typical Stratigraphy

Underneath NVANG Base . . . ...... .. . .. . . 111-6

3. Physical and Chemical Prperties of Soils Occrring on the NVANG

Base in Reno, Nevada . . .. . . . . . .... . . . ..... I-18

4. Some Basic Chemical Cmistituents of local Surface and Ground

Water Near the NVANG Base at Rem Cmon Dtermatial Airport. 111-19

5. Hazardus Materials/Hazardous Waste Disposal Suiary: 152nd TG,

Nevada Air National Guard, Reno Canon Internaticnal Airport,
Renm, Nevada . . o. .......... oo ......- o.. .. IV-2

6. Site Hazard Assessmet Scores (as derived from HARM):

Nevada Air National Guard, Reno Cann International Airport,

Reno, Nevada . . . o o . . 0 ... . . . . . . . . .. . . 0 . . • IV-5

I 7. Underge d Storage Tank Listig for NVAn, Reno, Nevada . . . . . E-2

I
I
I

I



I

I A. 33CMXXUCTION

The Automated Sciences Group, Inc. (ASG) was retained by the HAZWRAP Support

Contractor (SCO) in May 1988 to conduct the Preliminary Assessment (PA)
phase of the Installation Restoration Program (IRP) of the 152nd Tactical

Reconnaissance Group (7MG), Nevada Air National Guard (NVANG), located at
the Reno Cannon International Airport, Reno, Nevada (hereinafter referred to

as the Base), under contract No. DE-AC05-87CO21642. The PA included the

following:

o An on-site visit that included interviews with 19 past and present

Base employees conducted by ASG personnel during 6-10 June 1988.

o The acqui-ition and analysis of pertinent information and records on
industrial chemical usage and past waste generation and disposal at

3 the Base.

o The acquisition and analysis of available geologic, hydrologic,

meteorologic, and environmental data from pertinent federal, state,
and local agencies.

o The identification and assessment of sites on the Base that may have

been contaminated with hazardous materials/hazardous wastes (H?/HW).

B. MAJCR FINDINGS

The major operations of the Base that have used and disposed of hazardous

materials/hazardous wastes include aircraft maintenac; aerospace ground

equipment (AGE) maintenance; ground vehicle maintenance; petroleum, oil, and

lubricant (POL) managment and distribution; and air weapons control. The

clerations involve such activities as corrosion control, nondestructive

inspection (NDI), fuel cell maintenanc, engine m, hydraulics,

ES-I
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structural repair, and wheel and tire maintenanoe. Waste oils, recovered I
fuels, paint wastes, spent cleaners, acids, strippers, and solvents are

generated and disposed of by these activities.

Interviews with 19 past ard present Base personnel, analysis of pertinent

information and records, and a field survey resulted in the identification

of 7 potentially contaminated disposal aid/or spill sites at the Base.

These sites are potentially contaminated with hazardous materials/hazardous

wastes resulting fron Air National Guard (ANG) operations. A Hazard

Assessment Score (HAS) utilizing the U.S. Air Force Hazard Assessment Rating

Methodology (HAR4) was assigned to all of the potential sites for

contamination. These sites are identified on Site Location Maps on pp IV-7, m

IV-9, and IV-ll as follows: "
o Site No. 1 - Fire Training Area No. 1

o Site No. 2 - Fire Training Area No. 2

o Site No. 3 - Fire Training Area No. 3

o Site No. 4 - Fire Training Area No. 4

o Site No. 5 - Fire Training Area No. 5
o Site No. 6 - Fire Training Area No. 6

o Site No. 7 - POL Storage Area

C. ONCIDICNS

Sites 1 through 7 were identified as potentially contaminated with hazardous

materials/hazardous wastes and are considered to have the potential for

contaminant migration.

Site No. 1 - Fire TrainiM Area No. 1 (H-S-62)

This off-base Site, 600 feet east of Runway 34L and 400 feet north of the m

Old Eigine Run-UW Pad, was a flat, earthen area. The NVANG was the sole

qperator of this Site from 1952 to 1956 ard from 1960 to 1965. Between 1956

and 1960, Fire Training Area No. 2 was used for training exercises. This

area was always under the jurisdictional control of the Airport Authority.

Training was done on a quarterly basis with three to four burns per

exercise.

I-2



Site No. 2 - Fire Training Area No. 2 (HaS-62)

his on-base Site, east of Building 1 and under parking area A2 of the

present Aircraft Parking Apron, was a flat, earthen, unlined area used by
the Base from 1956 to 1960. This area was used in conjunction with Fire

Training Area No. 1. The Base was the sole operator of this Site. Training

wa-, done on an "as needed" basis with an estimated ten burns per year.

Site No. 3 - Fire Trainir Area No. 3 (HAS-65)
This off-base Site, 200 feet northwest of the North Gate of the Base and

under the present Airport Authority Parking Lot, was used by the Base from

1964 to 1971 when this area was within the Base's leased boundaries. This
area was transferred to the Washoe County Airport Authority in 1985. The
Base was the sole operator of this flat, earthen, unlined area. Training

was generally done on a quarterly basis with three to four burns per

exercise. Several aircraft were used in fire fighter training near this

area.

Site No. 4 - Fire Training Area No. 4 (HAS-53)
Ths on-base Site, south of Building 88 and under the present Training

Field, was used by the Base for fire training frum 1970 to 1973. This flat,
earthen, unlined area was used by the Base which was the sole operator of

the Site. An estimated one to two burns were conducted yearly at this Site.

This FPA was used in conjunction with FIA No. 5.

Site No. 5 - Fire TrainiM Area No. 5 (HAS-591

This on-base Site, located between the northwest corner of Building 76 and
the southeast corner of the Airport Authority Parking lot, was used by the
Base from 1970 to 1977 in conjunction with FM' No. 4. The Base was the sole

operator of this Site. Training was conducted on an "as needed" basis with

an estimated eight to ten burns per year in this flat, earthen, unlined

area. A mock-up model of an aircraft was used as a training aid at this

Site.

Site No. 6 - Fire TraininM Area No. 6 (MHAS-74)

i earthen, unlined, off-base Site, located in the southeast quadrant of
the Rem Canron International Airport, was utilized by the Base from 1975

ES-3
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until Septerker 1985. This fire training area was aorcr -ately 75 feet in i
diameter. 1e Base was the sole operator of this Site frait 1975 until 1980.
From 1980 until September 1985, joint fire-training exercises were crducted

with the Airport Authority which had always had jurisdictional control of

this area. The Base supplied all of the necesary flarnables for the
exercises. Fire-trainrv exercises for the Base and the Airport Authority
are no conducted at the University of Nevada's approved Fire Protection

Academy, Stead Airport, Reno, Nevada. Training was generally done on a
quarterly basis with two days of training per quarter from 1975 to 1984.

From 1984 to September 1985, training was done on a semi-annual basis with i
four training days per year.

Site No. 7 - POL Stoa Facility (HAS-64)

Aviation fuel for the Base is supplied by four 25,000-gallon urdergrm-i

storage tanks. These tanks have been in the ground for over 30 years. The
interior of the tanks are inspected on a periodic basis, but they are not

hydraulically static tested. The area arurd the POL area has been

frequently exposed to numerous fuel spills. These spills were usually

flushed into the soil/graveled areas surrounding the fuel stand area. I

D. REOCHENDAI S

Sites No. 1 through 7 are re= II e for further investigation in the IRP

Program.

I
i
I

I
I
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I. IFRDDCTIMN

A. BACIOMD

The 152nd Tactical Reconnaissance Group (TRG), Nevada Air National Guard

(ANG), is located at the Reno Cannon International Airport, East half,

Section 19, Township 19N, Range 20E, Washoe County, Nevada. The airport is

a county-owned facility located within the city limits of Ren, Nevada, and

has been used by the Base since 1948. Over the years the types of military

aircraft based and serviced there has varied and included both piston and

turbine powered aircraft. Past operations involved the use and disposal of

hazardous materials/hazardous wastes. Because of the disposal of the

resultant wastes, the National Guard Bureau (NGB) has implemented its

Installation Restoration Program (IRP).

The Department of Defense (DoD) Installation Restoration Program (IRP) is a

comprehensive program designed to:

o identify and fully evaluate suspected problems associated with past

hazardous waste disposal and/or spill sites on DoD installations,

and

o control hazards to human health, welfare, and the environment that

may have resulted from these past practices.

The operational activities of the IRP are currently defined and described as

follows:

Preliminary Assessment (PA) - A Records Search is conducted that is designed

to identify and evaluate past disposal and/or spill sites that might pose a

potential and/or actual hazard to public health, welfare, or the

I-i
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Site Inseion/Remsdial Investication/Feasibility Study (SI/RI/FS) - The SI I
consists of field activities designed to confirm the presence or absence of

contamination at the sites identified as a result of the PA. 7he RI

consists of field activities designed to quantify the types and extent of

cxntamination present, including migration pathways.

If applicable, a public health evaluation is performed to analyze the

collected data. Field tests are required that my necessitate the

installation of monitoring wells or the collection and analyses of water,

soil, aid/or sediment samples. Careful documentation and quality control

pr ur , in accordance with the Qmprehensive Environmental Response,

Cmqpensation, and Liability Act/Superfund Amendment and Reauthorization Act

(CERCLA/SARA) guidelines, ensure the validity of the data. Hydrogeologic

studies are conducted to determine the underlying strata, ground-water flow

rates, and direction of contamination migration. The findings from these

studies result in the selection of one or more of the following options:

o No further action - Investigations do not indicate harmful levels of

contamination and do not pose a significant threat to human health I

or the environment. 7he site does not warrant further IRP action,

and a Decision Document (DO) will be prepared to close out the site.

o Long-term monitoring - Evaluations do not detect sufficient

contamination to justify costly remedial actions. Inng-term

monitoring may be rxxerxtnded to detect the possibility of future

problems.

o Feasibility Study - Investigations confirm the presence of

contamination that may pose a threat to human health and/or the

environment, and m form of remedial action is indicated. The FS

is therefore designed and developed to identify and select the most

aprriate remedial action. The FS may include individual sites,

groups of sites, or all sites on a Base. Rmedial alternatives are

dhosen aco:rding to engineering and rost feasibility, state/federal

regulatory requirmmts, public health effects, and environmntal

1-2
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ipacts. The end result of the FS is the selection of the most

appropriate remedial action by the ANG with concurrence by state

and/or federal regulatory agencies.

Remedial Designgemedial Action (RD/RA) - 7he RD involves the formulation

and approval of the engineering designs required to implement the selected
remedial action. The RA is the actual inplementation of the remedial

alternative. It refers to the acxumplishment of measures to eliminate the
hazard or, at a minimum, reduce it to an acceptable limit. Covering a

landfill with an bipermeable cap, pumping and treating contaminated grund
water, installing a new water distributin system, and in situ

biodegradation of contaminated soils are exanples of remedial measures that
might be selected. In same cases, after the remedial actions have been

Icupleted, a long-term monitoring system my be installed as a precautionary
measure to detect any contaminant migration or to document the efficiency of

remediation.

Research and Development (R&D) - R&D activities are rot always applicable
for an IRP site but may be necessary if there is a requirement for
additional R&D of control measures. R&D tasks may be initiated for sites
that cannot be characterized or otrolled throug the application of

currently available, proven technology. They can also, in some instances,

be used for sites deemed suitable for evaluating new tenologies.

Immediate Action Alternatives - At any point, it may be determined that a

former waste disposal site poses an immediate threat to public health or the

envirormient, thus necessitating prmpt remval of the contaminant.

Immediate actions, such as limiting access to the site, capping or removing

xritaminated soils, and/or providing an alternate water supply may suffice

as effective control measures. Sites requiring immediate remuval action
maintain IRP status in order to determine the need for additional remedial

planning or long-term monitoring. Removal measures or other appropriate

remedial actions may be implemented during any phase of an IRP project.

'-3
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B. RRPOSE

7he purpose of this PA phase of the Installation Restoration Program (IRP)

is to identify and evaluate suspected problms associated with past waste

handling procedures, disposal sites, and spill sites on the Base. TeI

potential for the migration of contaminants is evaluated by visiting the

Base, reviewing existing environmental information, analyzing Base records

concerning the use and generation of potentially hazardous materials and/or

wastes, and conducting interviews with past and present Base personnel who

are familiar with past material management activities. Relevant information
collected and analyzed as a part of the Records Search included the history

of the Base, with special emphasis on the history of the shop operations and

their past materials and/or waste managenent procedures; the local geologic,

hydrologic, and meteorologic conditions that may affect migration of

contaminants; local land use, public utilities, and zoning requirements that

affect the potential for exposure to contaminants; and the ecological

settings (e.g., environnentally sensitive habitats or evidence of

environmental stress).

C. SCOPE I
The scope of this PA is limited to the identification of potential hazardous

materials/hazardous wastes disposal aid/or spill sites on the Base or on

property for which the Air National Guard was the sole user, and includes:

o an on-site visit; I

o the acquisition of pertinent information and records on past I
materials use and waste generation and disposal practices at the

Base;

o the acquisition of available geologic, hydrologic, meteorologic,

land use and zoning, critical habitat, and utility data from various

federal, state of Nevada, and local agencies;

'-4I
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o a review and analysis of all information obtained;

o the identification of possible cotam nant sources, migration

pathways, and receptors of said ontaminants; and

o the preparation of a report.

The on-site visit and interviews with past and present Nevada ANG personnel
were conducted during the period 6-10 June 1988. The ASG effort was
conducted by the following individuals:

o Mr. David R. Styers, Christ/Civil Engineer/Health Physicist;

o Mr. William Corra, Environmental Engineer; and

o Mr. T. Ward Dilworth, Geologist/Civil Engineer.

I
Resumes are included as Appendix A.

U Individuals who assisted in the PA include:
o Mr. Basit Ghori, Project Officer, ANGSC/IER;

I o SMSgt Jares L. Craig, ANGSC/SG;
o MAT Everett Foster, NGB-PA;3 o CPT William Strandell, Base Civil Engineer, NVANG;
o 2LM Craig L. Wesner, Assistant Base Civil ngineer, NVANG;
o MSgt Michael G. Halan, 152 ThC Clinic/SGPB, NVANG; and
o Other selected ueters of the NVANG.

The Point of ontact at the Base was 2LT Craig L. Wesner, Assistant Base

Civil Engineer.

D. MEINIDOlGY

A flow dart of the IRP Preliminary Assesinnt methodology is presented in
Figure 1. This PA uethodology, to the greatest extent possible, ensures a

omprehensive collection and review of pertinent site-specific information

1-5



INSTALUTION PRELIMINARY ASSESSMENT Figure I
RESTORATION PROGRAM Methodology flow Chart -
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and is utilized in the identification and assessment of potential waste

spill/disposal sites.

The PA began with a site visit to the Base to identify all shop operations
or activities on the Base that may have used potentially hazardous materials
or generated potentially hazardous wastes. Next, an evaluation of past and
present material and/or waste handling procedures at the identified
locations was made to determine whether environmental contamination may have

occurred. The evaluation of these past practices was facilitated by

extensive interviews with 19 past and present ANG personnel familiar with
the various operating procedures at the Base. These interviews were also
utilized to define the areas on the Base where any waste materials, either

intentionally or inadvertently, may have been used, spilled, stored,
disposed of, or released to the environment.

Historical records contained in the Base files were collected and reviewed
to suplement the information obtained from interviews. Using the

information outlined, a list of past waste spill/disposal sites on the Base
was compiled for further evaluation. A general survey tour of the
identified spill/disposal sites, the Base, and the surrounding area was

conducted to determine the presence of visible contamination and to help
assess the potential for cotaminant migration. Particular attention was
given to locating nearby drainage ditches, surface-water bodies, residences,

and wells.

Detailed geologic, hydrologic, meteorologic, developmental (land use and
zoning), and envircruental data for the area of study were also obtained
from appropriate federal, state, and local agencies identified in Appendix
B. This information was gathered for use in the determination of possible

receptors and migration pathways. Fbllowing a detailed analysis of all the
information obtained, seven sites were identified as potentially

c m ed with hazardous materials/hazardous wastes resulting from Base
operations. The potential for %AA*minant migration exists at all sites.

Where sufficient information was available, sites were rmmmrically scored by
using the Air Forme Hazard Assessment Rating Nethodology (HAR. A

1-7
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description of HAM is presented in Appendix C. Oopips of omipleted i
Hazardous A-snmt Rating Forns are found in Apperdix D. Appendix E is a

list of storage tanks located within the NVANG leased boundaries. Appendix

F is a list of soil boring data pertinent to the NVANG at the Reno Cannon

Ineniational Airport.

I
I

I
U
I
I
U
I
I
I
I
I
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II. INSOAICN uAKI

IA. WCATION

The 152nd Tactical Reonnaissac Grup (MG ) is located at the Reno Cannon

International Airport, approxinately 5 miles southeast of downtown Rem,

Nevada (See Figure 2 for the site location and Figure 3 for the imtediate

area). The Base occupies apprximately 60 acres in the suthern portion of

the northwest quadrant of the airport complex and euploys 1136 military

personnel which includes 287 full-time employees. Figure 4 displays the Air
National Guard property at the Reno Cannon International Airport.

B. CRGANIZATT AND HIS'MI
On 12 April 1948, the Nevada Air National Guard was initially established

as the 192rd Fighter Squadron. This designation was changed to the 192rd

Fighter Bomber Squadron on 9 April 1951. In June 1955, the unit was

redesignated as the 192rid Fighter Interceptor Squadron and maintained this

designation until 19 April 1958 when the unit was renamed as the 152rd
Fighter Group. In February 1961, the 152rd Fighter Group was redesignated

Ias the 152nd Tactical Reconnaissance Group which is its present designation.

ien the Nevada ANG was initially established, it was equipped with P-51

aircraft and was located at the Stead Army Air Base, Reno, Nevada. In 1953
the Nevada ANG leased 29 acres of land at Hubbard Field (Reno Cannon

International Airport) from the city of Reno, Nevada. Base operations ware

moved frum Stead to its present location in 1954. F-86A aircraft were

assigned to the 192rd in 1956 and flown until 1961 when the squadron
converted to the RB-57. In 1965 the Base converted from RB-57 to RF-101

11 aircraft that ware flown until 1975 when the Nevada AMN converted to RF-4Cs

which are presently being operated at the Base.

II-
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I III. ENVIOMERML

I A. MEI _LOGY

The annual mean temperature for Renm, Nevada is recorded as 49.9°F with the

maximum monthly average of 91.30F occurring in July and the minimum monthly

average low of 18.9"F occurring in December. The average daily temperature

change is 350F with a naxinu daily tenperature change of 43.5°F occurring

in July and August.

Annual precipitation amounts vary greatly in the area arun Reno. For

example, the annual precipitation for Glenbrook, located 35 miles south

southwest of Reno on the eastern shore of lake Tahoe, is 18.1 inches; for

Reno, it is recorded as 7.49 inces at the Reno Cannon Internatiomal

Airport; and for Carson City, located 10 miles east of Glenbrook and 30

miles south of Reno, it is 10.79 inches. Both Reno and Carson City are

located in a valley east of the Carson Range which borders the eastern edge

of lake Tahoe. The mountains of the Carson Range mark the eastern boundary

of the Sierra Nevada Range. The abrupt decline of the precipitation
gradient from Lake Tahoe to the valley is most likely related to both theI topographiic gradient between the lake and the valley as well as to any lake

effect precipitation.I
As mentioned above, the average annual precipitation for Reno, Nevada is

7.49 inches. The recording station, the National Oceanic and Atmspheric

Administration (NOAA) station No. 26-6779, is located near the Base on

airport property. Acxording to the Water Atlas of the United States (1973),

Plate 12, the average annual evaporation from open water surfaces is 43
inches. Using the mthad outlined in the Federal BMiste (47 FR 31224,

16 July 1982), the annual net precipitation for the Base is -35.51 inches.
Rainfall intensity based on the 1-year, 24-hour rainfall (47 FR 31235,

16 July 1982, Figure 8) is 1.5 inches.
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B. GEDLOGY*

1. General Geology of Truckee Meadows

The Nevada Air National Guard Base is located at the Reno Cannon

International Airport in Reno, Nevada. Truckee Meadows is the name given to

the north trending basin located in northwestern Nevada in which Reno and1

the adjoining city of Sparks are situated. This basin is bounded on the

east by the Virginia Range andi on the west by the Carson Range which is a
spur of the eastern edge of the Sierra Nevada. Truckee Meaduws is located

in the pysiographic province known as the Interm tane Division, more

specifically in the Basin and Range area just east of the Sierra Nevada

Range. These ranges are fault block muntains of igneous origin and are

both bordered by normal faults with the Truckee Meadows being a graben or

structural depression between them.

These two ranges are cauposed primarily of granitic rocks that have intruded 1
a diverse assemblage of retavolcanic ad t rocks. These rocks

were then covered to a large extent, particularly in the Virginia Range, by

thick sequences of Tertiary volcanic-flow rock. The foothill belts of these

ranges are made up of ocmplexly faulted, steeply diping stream and1

lacustrine (lake) deposits whidh include diatomite, shale, siltstone,

conglomerate, and tuff breocia. Overlying these deposits in places is a

heterogeneous mix of floodplain and pediment gravel with intercalated clay

lenses. The composition of the underlying tertiary volcanic-flow rock

ranges from basalt to rhyolite; however, andesitic flows are predominant.

Some large areas of hydrothermally-altered volcanic rocks occur on the

slopes surrounding Truckee Meadows.

* The majority of the remainder of Section III was derived from The

Nevada Bureau of Mines and Geology Report 25. Other referenes will be

noted where they were used.

I
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Valley fill-deposits range in age from Miocene to Quaternary. The oldest

deposits consist of unconsolidated to consolidated bas of diatomite,
sandstone, and conglcmerate of Miocene to late Pliocene age that outcrop

along the margins of the basin primarily along the western border and
upstream along the Truckee River. There are three major types of Quaternary

deposits:

1) gravel deposits of the Truckee River,

2) alluvial fan deposits around the margins of the Truckee Meadows,
and

3) reworked older deposits and relatively fine-grained clastic

material deposited throughout the central part of Truckee Meadows.

The lithologies of these deposits range from clays and silts to very coarse

gravels. Channel shifts of the Truckee River are generally responsible for

the more permeable gravel deposits. The presence of these gravels along the

general course of the Truckee River explains the trend in the Meadows that

permeability tends to decrease as one roves away from the present river

ourse. Table 1 illustrates the stratigraphic relationships of the major

geologic deposits in the area.

Some areas of geothermal occurrence can be found in Truckee Meadows. Two

major concentrations of such activity can be found in the Stearboat Springs

and Moana areas and are probably due to a postulated-cooling intrusive body

at depth that may be connected to grouid-water resources through fault

systems at these sites. The presence of geothermal activity has a profound

effect on water chemistry through hydrothermal alteration of volcanic rocks

around and under Truckee Meadows.

2. Geology Specific to the NVANG Base at Ren Cannon International Airport,

Reno, Nevada

7he average Base elevation is 4400 feet above mean sea level (MSL).

Although topographic relief is substantial in the surroundinr mountain

ranges, the area of Truckee Meadows around the Base is vastly flat but

gently slcing towards the west.

111-3
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Table 1

Stratigraphic Relationships, Lithologic and Hydrologic Descriptions
of Major Geologic Deposits and Rock Units In and Around

Reno, Nevada

AGE DEPOSIT/FORMATION LITHOLOGIC AND HYDROLOGIC DESCRIPTIONS

Q Floodplain & Lake Qfl--Thin sheet (up to 23 ft thick) of medium-to
U Deposits (Qfl); thin-bedded clayey silt and sand. Contains
A Alluvial Bajada discontinuous layers of silt and peat. Low water
T Deposits (Qa) well yield. Forms an upper aquitard. Qa--Poorly
E sorted thin sheet-like aprons of clayey to silty
R gravelly sand, poorly bedded to unbedded.
N Hydrologically similar to Qfl.
A
R Tahoe Outwash (Qto) Glacial outwash stream deposits of volcanic and
Y granitic composition. Boulder to cobble gravel,

sandy gravel, And gravelly sand. High well yield
relative to other area deposits.

Donner Lake Outwash Deposits similar to Qto except weathered to
(Qdo) depths of 4 feet or more. High well yield

relative to other area deposits.

Sandstone of Hunter Pale brown to gray brown and greenish brown
Creek (Th) predominantly bedded interlayered siltstone,

silty sandstone, and sandy conglomerate. Some
areas are white to yellowish white diatomite and
diatomaceous sandstone. Low well yield.

T Kate Peak Formation Gray, porphyritic, hornblende-biotite andesite
E (Tk) flow containing phenocrysts of plagioclase,
R biotite, and hornblende. Sometimes occurs as an
T intrusive rock. Virtually no intergranular
I permeability. Yields moderate amounts of water
A from wells that intersect fracture zones.
R
Y Alta Formation (Ta) Dark brown pyroxene andesite flows, flow breccia,

and laharic breccia. Commonly altered to tan rock
composed of quartz, sericite, and clay minerals.
Hydrothermally altered to gray green rock
containing chlorite, calcite, albite, epidote, and
clay minerals. Virtually no intergranular
permeability. Fractured zones may yield small
amounts of water.

Sources: Cohen & Loeltz (1964), Bonham and Bingler (1973), and Bonham and
Rogers (1983). The abbreviations of the deposits and rock units are
shown in parenthesis after the name of each unit. These
abbreviations follow the labeling convention used by Bonham & Bingler
(1973) and Bonham and Rogers (1983).

111-4
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I The geologic maps of the Reno and Mt. Rose NE quadrangles show that the Base

lies on a Quaternary deposit termed "floodplain and lake deposits". he

general description for this deposit is as follows:

"Interbedded gray to pale grayish-yellow silt and fine sand;

contains thin lenses of peat; fluvial and lacustrine deposits up

I to 7m (23 ft.) thick. Little or no soil develqpment (entisols)' '1 .

The southern portion of the airfield is underlain by deposits knwn as

"Alluvial Bajada deposits" which are described as:

"Thin sheet-like aprons of fine- to medium-grained clayey sand and

intercalated muddy, medium pebble gravel; deposits of low gradient

streams that reworked older gravelly utwash and alluvial fan

deposits; weakly weathered and largely urdissected. Little or no

soil development (entisols) ".2

Table 2 represents a well log that is a caqposite of two well logs of wells

upgradient (assumed) frum the Base. The locations for these wells are shown

on Figure 5.

C. SOILS

The soils of the Base are represented by two general soil types. Figure 5,

Soils Map for the NVANG Base, illustrates the locations of these soil types.

The follwing soil descriptions were derived from Soil Survey of Washoe

Cunty. Nevada. South Par (August 1983) and reflect the general

characteristics of the soil types found on the Base. All of these

characteristics may not apply to the Base itself:

1 H.F. Bcnham, Jr. and D.K. Rogers, (geologic map) Mt. Rose NE

.e: Nevada Bureau of Mines and Geology, Envirormntal Series, Map
4Bg, Reno Folio, (1983).

2I 
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Tble 2. Generalized Well Lga S ing Typical I
Stratigraphy Underneath NVANG Base I

Lithology Thickness Depth frmn surface to
(ft) bottom of layer (ft)

Sandy Clay 18 18

Sandb  8 26

Clay 8 34

Sandb 9 43

Clay 16 59 I

Sand and Gravelc 8 67

I
a This table is a composite of two well logs for wells located within

3000 feet south of the NVANG Base. These well logs were obtained from the
state of Nevada's Division of Water Resources in Carson City, Nevada.

b Water-bearing formation.

c Chief water-bearing formation e cmntered.

First water was encountered at a depth of about 8 feet frcm the surface in
June and August of 1962.

I
I
I
I
l
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Truckee sandy loam, gravelly ( t (Soil Buv Nap Index No. 805) 1

o This very deep, somewhat poorly drained soil is on flood plains.

Drainage has been altered. Ths soil formed in alluvium derived

from mixed rock sources. Slopes can be from 0 to 2 percent. Ths

soil occurs in the Reno-Sparks area at elevations of 4400 to 4800

feet.

o Typically, the surface layer is gray sandy loam about 12 inches

thick. The upper 18 inches of the underlying material is gray, 1

stratified sandy loam through silty clay loam. The lower part, to

a depth of 60 inches, is pale brown, stratified gravelly sand

through very gravelly sandy loam. Depth to gravelly material

ranges from 30 to 40 inches.

o Permeability of the Truckee soil is moderately slow in the upper

part of the underlying material and rapid in the lower part.

Permeability values are illustrated in Table 3 (page 111-18).

Available water erosion is slight. This soil is subject to

floding during storms of prl=ed high intensity although this

has not been a problem on the Base itself. Channeling and

deposition are oaren along streamanks. The soil is moderately

saline- and alkali-affected. The risk of corrosion is high for

uncoated steel and concrete structures. This unit is used for

urban development.

o This soil is subject to seasonal flooding that can be controlled

only by major flood-cantrol structres that have been installed I
around the Base in the form of deepened drainage ditches. These

diates provide adequate drainage so that flooding has not been a 3
problem on the Base itself. The main limitations to use of this

unit as septic tank absorption fields are the moderately slow

permeability in the upper part of the soil stratum and the rapid

permeability in the lcwer part. The limitation imposed by

moderately slow permeability can be overcm by increasing the

siz oftheabsrptonfield. Thw leach lines should not be
size of the absorptionI " 111

I



placed in the rapidly permeable layer. If the density of housing

is too high, 10!minity sewage systems are needed to prevent

contamination of water supplies as a result of seepage.

o The main limitation to use of this soil as sites for roads is the

susceptibility of the soil to frost heaving. Roads should be

provided with drainage. Suitable material should be added to

provide an adequate wearing surface. This soil is not assigned a

capability classification.

Vamp silt loam, strongly saline-alkali (Soilury_ Map Index No. 911)

o This moderately deep, somewhat poorly drained soil is on flood

plains and terraces. It formed in alluvium derived frcm mixed

rock sources. This soil occurs at elevations from 4400 to 4600
feet above sea level in the Reno-Sparks area. The average frost-

free period is 100 to 110 days.

o Typically, the surface layer is grayish-brown silt loam about 3

inches thick. Below this is a layer of light grayish-brown and
pale-brown, stratified fine sandy loam and loam about 33 inches

thick. The next layer is a white, strcrnly-nted hardpan about

6 inches thick. The next layer to a depth of 60 inches is

yellowish-brown and light olive-gray, stratified loam, sandy loam,

and loamy sand. Depth to the hardpan ranges from 20 to 40 inches.

o Permeability of this Vamp soil is moderate. Permeability values

are shown in Table 3 (page 111-18). Available water capacity is

moderate. Effective rooting depth is 20 to 40 inches. Runoff is

slow, and the hazard of water erosion is slight. be hazard of

soil blowing is slight. A seasonal high water table is at a depth

III-9
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of 30 to 40 inches in spring and early summer. This soil is

subject to flooding during storu of prolcared high intensity

although this has niot been a problem on the Base itself.
Canneling and deposition are como alorg streanbanks. Mhe soil

is strougly saline and alkaline affected. The risk of corrosion

is high for uncoated steel and concrete structures.

o This unit is used for urban deveopm1ent.

o This soil is subject to seasonal flooding that can be ntrolled I
only by major flood control structures. This has not been a

problem at the Base because of the drainage ditces around the
airfield that adequately control flooding. The main limitations

to use of the unit as septic tank absorption fields are the
hardpan and the high water table. This soil is suited to septic

tank absorption fields only if the water table is lowered by

drainage. In drained areas, the suitability of the soil for
septic-tank absorption fields can be iproved by ripping the

hardpan. If the density of hosing is too high, cmmnity sewage
systems are needed to prevent ocmtaminaticn of water supplies as a

result of seepage.

o The main limitation to use of this unit as sites for roads is the

susceptibility of this soil to frost heaving. Drainage should be
provided. Suitable material should be added to provide an

adequate wearing surface.

AppWrd1X F contains m soil-boring and test-pit information fr the Bas

itself. These boring logs are included to enhance site specific soil data. I
D. HYIGY

A discussion of the hydrology at the Base is neOessary in order to provide a

framework for the possible pathways along which contaminants could travel.

II-10 I
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This subject is divided into two parts, surface water and ground water. This

information is intended to be an aid in coxeptualizing a pathways model to

be used in the determination of possible waste migration.

Another purpose for considering the Base hydrology is to assist in the

determination of the possible reception of any contamination that could

migrate along existing pathways.

1. Surface Water

Flood data for the Base were derived from the Flood Insurance Rate MaD

(FIM4) of Washoe Couity. Ths map was generated by the National Flood

Insurance Program and was obtained from the Washoe Cnty epartment of

Cuiprehensive Planning in Reno, Nevada. It indicates that the Base does not

lie in a floodplain associated with a 100-year flood.

The Truckee River, the major drainage feature for the Truckee Meadows,

generally flows from west to east through the meadows. It passes north of

the airport, approximately 1.5 miles from the Base at its closest point.

Steamboat Creek, the major tributary to the Truckee River within the

meadows, enters the meadows from the south throgh Pleasant Valley. This

stream generally flows northward to the Truckee River. Most other streams

in this area flow briefly and maintain significant flows only during the

spring snwmnelt.

The surface water hydrology ifmdiately around the Base is characterized by

both open and coveed dannel drainage ditches. Diversion dams on the

Truckee River feed irrigation ditches that pass by the Base to the east of

the airfield. Figure 6 illustrates the surface water drainage in the

vicinity of the Base.

Drainage ditches are located along all fcur sides of the Base and transport

drainage gierally towards the east, across the airfield, and into Boyntn

Slough that feeds into Steaioat Creek and then un into the Thicke River.

The drainage pathways on the Base are shown in Figure 7, Surface Water

Drainage of NVANG Installation.
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According to Westpac-Sierra Water in Reno, 85% of the water supplies in the

Reno-Sparks area are taken frcu the Tnuckee River. The renaining 15
percent, 12,000 acre-feet per year, are supplied by several wells in the

Truckee Meadows. 3
2. Ground Water3

Most of the econamically recoverable ground water in the Truckee Meadows

occurs under both artesian and water-table conditions. Generally speaking, U

artesian conditions develop when inpermeable deposits overlie saturated

deposits and when the pressure at the top of the aquifer is greater than 3
atmospheric. A ", er-table condition would be one in which the saturated

zone of the acl ifer is not confined by inpermeable strata and the water at

the tp of this saturated zone is under atmospheric pressure.

Due to the intertonguing nature of the valley-fill deposits, depths to I
water-bearing strata vary extensively. Same wells, located appradmately

2000 to 3000 feet south of the Base, tap a zone of water-bearing deposits n
about 50 to 70 feet below ground surface. However, it is a=m= for wells

located several yards apart to find eccnically useful producing aquifers

at different depths. This becames more common near the Truckee River where

channel shifts have left discontinuous and sinuous gravel deposits. Table 1

(p. 111-4) describes the water-bearing properties of the deposits and
formations that underlie the Base.

The basic ground-water flow gradients in the Truckee Meadows can be seen in

Figure 8. The general movmant of ground water in the vicinity of the Base U

is indicated in Figure 8 by arrows. Acc xrding to soe of the interviewees

from the Base, the water table was higher in the past, resulting in swaipy 3
areas on and around the airfield. Today, most of the swapy area,

ajproxiately two miles east-southeast of the Base, is confined to the area

near the confluence of the Boynton Slough and Steamrboat Creek. Apparently,

the airfield was part of an area of discharge for ground water moving

through the Trucke Meadows, but lowering of the local water table has n
restricted the areas of discharge. This lowering of the water table is

111-14 3
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most likely due to the deepening of the drainage ditches on and around the

airfield. Another contributing factor is the changing land use. I
The major source of water for crop irrigation purposes has been and still is

the Truckee River that has been equipped with diversion dams. These

diversion dams supply an elaborate system of irrigation ditches that

traverse the meadows. Most of the recharge to the ground water of the

meadows is due to infiltration from irrigation practices (-70%) while lesser I
amunts can be attributed to infiltration of streamflw and underflow from

tributary valleys (-30%)3 .

As urbanization increases in Truckee Meadows, the use of crc irrigation 3
decreases. If the major portion of ground-water recharge is due to crop

irrigation practices, then a decrease in crop irrigation will decrease the

rate of recharge and cause a lowering of the water table. This phencuenon

has been cbserved in the areas around the airport over the last 15 years.

As seen in Figure 8, the general ground-water flow direction for the Base is

to the east, towards the airport. In Ditner 1959, the total ground-water

discharge into drainage ditches, drains, and sloughs east of the airport

facilities was reported to be approximately 6500 acre-feet per year (9 cfs)

with an additional 2200 acre-feet per year (3 cfs) discharged to drains in

the area immediately north of the airfield. So a total of 8700 acre-feet

per year (12 cfs) of ground-water discharge through drains and sloughs

existed in the area of the airport. 4 Although more recent actual values for

discharges were not available, the State Engineer's office in Carson City m

estimates the present annual ground-water reduarge to Truckee Meadows at

20,000 to 25,000 acre-feet.

Most of the water supply in the Reno-Sparks area is diverted from the

Truckee River; however, 17 wells are utilized to supplement the supply.

3 p. Cohen and O.J. Lo ltz "Evaluation of Hydrogeology and m
Hydrogeochemistry of Truckee Meads Area," Washoe Cunty, Nevada: US.
Geolggical Survey Water SuXlv Paper 1779-S, p. S20 (1964).

4 I'= ' p. S25. l
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Westpac-Sierra Water in Reno reports that these wells account for 10,000 to

13,000 acre-feet of ground-water discharge per year. These wells can pump
up to 1500 gallons per minute with drawdowns ranging fram 40 to 100 feet.

Recovery is quick. The location of the wells closest to the airfield are

shown in Figure 3 (p.II-3). The depths at which these wells are screened

range from 274 feet to greater than 800 feet below the surface.

Ground-water quality from these wells is recorded by the Washoe County

Health Department. The items monitored include volatile organic chemicals
(OOCs), pesticides, polychlorinated bio±ienyls, carbamate pesticides,

triazine and other herbicides, and pentachlorcphenol. A review of the

sampling results from six of the closest of these wells for 1987 reveals no

significant concentrations of any of the sampled-for constituents. Almost
all of the results were below the detectable limit. The frequency of
sampling events was twice per year up through 1987 but will be increased to

four times in 1988. The 1987 sanpling results for six of the wells closest
to the Base were reviewed. These results showed no significant

concentrations of any of the constituents mentioned above.

E. BACKRNM EVELS

This section provides some information on common constituents found in the
soil, surface water, and ground water on and arond the Base. Because soil
and water are precious commodities, especially in western climates, there

were several sources of information available.

The soil survey for the southern part of Washoe Ccunty provides data on sane

physical and chemical properties of soils. The data deteied to be

pertinent to on-base soils is presented in Table 3, Physical and Chemical

Properties of Soils Occrring on the NVANG Base in Reno, Nevada.

Analyses of surface water and thermal and non-thermal ground water have been
performed for the Truckee Meadows area. Because of the vast differenc in

dweical content between thermal and ran-thermal grond water in the

mados, and because the ground water around the Base is non-thermal, only

the non-thermal data will be presented. Table 4 presents this data.

111-17
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I Table 4. Sore Basic Chemical Constituents of Lxal Surface and Ground Water
Near the NVANG Base at Remo Cam=o Internatioinal Airport.

(Concentrations in parts per million except when noted otherwise.)

Average
Quality of
Surface Average quality of non-thermal
Water from ground water in Truckee Meadowsa
Truckee

Parameter River b  AvQ. value Range Avg. ionic Ratio%

Tewip (°C) 12.5 14.8 9.4-19.4

Silica (SiO2) 24.5 51.0 15.0-101
Aluminum (Al) 0.70 - -

Iron (Fe) 0.96 - - -

Calcium (Ca) 13.3 48.0 7.4-354 40.0

Magnesium (Mg) 4.9 17.0 3.0-137 24.0

Sodium (Na) 14.8 51.0 6.0-400 34.0

Potassium (K) 3.2 6.0 1.0-39.0 2.0

Bicarbonate (HCX03) 73.5 180.0 68.0-435 66.0

Sulfate (SO4) 14.9 111.0 2.4-1680 25.0

Chloride (Cl) 7.5 23.0 1.4-315 9.0

Fluoride (F) 0.2 - - -

Nitrate (NO3) 1.8

Boron (B) 0.23 - -

TDSc  120.5 482.0 117-3278

Hardness (as CaCo3) 53.0 - -

SEC (umhos/cm 179.0 609.0 236-3780

@ 25C)d

pH 7.0 7.7 7.0-8.8

a Bateman and Sheibach, p.13., 1975.

I b These data are averages of two USGS sampling events that occurred on
4-17-59. One was taken near where the Truckee River enters the Truckee
Meadows area and the other was taken where the river leaves the meadows.
Cohen and Loeltz (1964), pp. 34-35 and 38-39.

c TDS = Total Dissolved Solids

d SEC = Specific Electrical CQnductance
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F. (CTTICAL VCRt'I / MED RF SPECIES

According to the Nevada National Heritage Program (NNJP) in Carson City, 3
Nevada, there are no records of sensitive habitats or species within 1 mile

of the Base. One note of interest given by this organization (NNHP) is that
the Truckee River furnishes habitat for the threatened Lahontan cutthroat

trut and the endangered Cui-ui. Although the Truckee River only passes

within 1.3 miles north of the Base boundary, the proximity of the river
should be noted.

There are no major wetlands within a mile of the Base. There is a 65-acre
swapy area located 2 miles east-southeast of the Base near the confluence

of Steamboat Creek and Boynton Slough. Since this area is upstream fran
Boynton Slough, the drainage fran the Base that enters Steatboat Creek by 3
way of Boynton Slough should not influence it.

I
I
i

I
i
I
i

I
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IV. SITE EVAOUM'C

A. ACTIVITY REVIM1I
A review of Base records and interviews with past and present Base employees

resulted in the identification of specific operations within each activity

in which the majority of the chemicals are handled and hazardous

materials/hazardous wastes are generated. Table 5 summarizes the major

operations associated with each activity, provides estimates of the
quantities of waste generated by these operations, and describes the past
and present disposal methods for these wastes. The quantities listed for a
particular shop may have been combined with another shop as indicated (e.g.,

AGE). The waste disposal practices are assumed to be the same. Records

were not available to describe past waste disposal methods in the 1950s to

1980s. Listed methods of disposal for this time period are an estimate
based on interview information. In some areas, more than one method of
disposal may have been used. If an operation is not listed in Table 5, then

that operation has been determined on a best-estimate basis to produce
negligible quantities of wastes ultimately requiring disposal.

B. DISPOSA4SPILL SITE IMDIFICATICN, EON=Cl, AND HAZARD ASSM9E

Interviews with 19 past and present Base personnel who had an average of 24

years tenure at the Base and subsequent site inspections resulted in the

identification of 7 potential hazardous materials/hazardous waste

disposal/spill sites. Sites 1 through 7 were scored by using HARK (Appendix

C) and ware retnrerded for further evaluation. Figures 9 through 11
illustrate the locations of the potential sites. Oopies of the completed
Hazardous Assessment Rating Forms are found in Appendix D. Also, included
in Appendix D is a summary and explanation of the factor rating criteria
used to score the sites. Table 6 summarizes the Hazard Assessment Score

(HAS) for each of the scored sites.
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The migration pathway of primary concern is the ground-water route, and the I
most likely potential human receptors are owners of residential wells near

the Base. The nearest of these wells is approxinately 2000 feet south-

southwest of the Base.

Site No. 1: Fire Training Area No. 1 (HAS-62) I

The NVANG conducted off-base fire training exercises in an area estimated to I
be 600-feet east of Runway 34L and 400-feet north of the Old Engine Run-Up

Pad (Figure 9) on land that the Base has never owned or leased. This area I

has always been under the jurisdictional control of the Washoe County

Airport Authority (Reno Cannon International Airport). The Base was the

sole operator of this training Site.

The training area was a flat, unlined, open earthen area, slightly bermed,

with a general depth of 6 to 10 inches to contain the flamable liquids

used during training. This area was used by the Base from 1952 to 1956 and

frc 1960 to 1965. Between 1956 and 1960, Fire Training Area No. 2 was

used. This area was primarily used as a nibble dup until 1956 with the 3
fire-training exercises ocxring near, but not on or in the dmp area. I
Interview information revealed that spent solvents, waste oils, "slop

wastes", and other flamables in addition to JP-4 fuel were burned in this

area during the training exercises. Before the flamables were applied to

the PTA, a water base was applied prior to each burn. I
Training was generally done on a quarterly basis with three to four burns

per exercise. On the basis of 2 fire training days every 3 months, using

150 gallons of flammable liquids per exercise twice a day, it is estimated I

* Te 70% value is an often used average when specific climatic data are not

available.

1-6
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that 2400 gallons of flammable liquids per year ware used. Assuming that I
up to 70%* of the flammables released at the FTA were destroyed, an

estimated 720 gallons per year remained either to evaporate or to percolate

into the grund. A potential total of 6500 gallons may have infiltrated

into the ground during the 9-year period that this FIA was in use.

Site No. 2: Fire Training Area No. 2 (HAS-62)

This fire training area was located on-base in an area east of Bilding 1

and under parking area A2 of the present Aircraft Parking Apron. Figure 10

shows the location of this former training area. This Site was an unlined,

open earthen area, slightly bermed, with a general depth of 12 to 18 inches

to contain the flammable liquids used during training. The Base was the

sole operator of this fire training area. 3
Interview information revealed that spent solvents, waste oils, "slop

wastes", and other flamnables in addition to JP-4 fuel were burned during

the training exercises in this area. Before the flamnables were applied to

the FrA, a water base was applied prior to each burn. 3
Training was generally done on an "as needed" basis with an estimated 10

burns per year using 150 gallons of flammable liquids per burn. On this

basis, it is estimated that 1500 gallons of flammable liquids per year were

used. Assuming that up to 70%* of the flawmables released at the FA were

destroyed, an estimated 450 gallons per year remained either to evaporate or

to percolate into the ground. A potential total of 1800 gallons may have

infiltrated into the ground during the 4-year period that this FIM was in

I
* See note at bottcn of page IV-6.

I
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Site No. 3: Fire Tainin Area No. 3 (HAS-65n

This fire training Site was located in an area estimated to be 200-feet

northwest of the North Gate of the Base and under the present Airport

Authority Parking tot (Figure 11). During the 1964 to 1971 time frane that

the Base used this area, it was included within the leased bcurdaries of the

Base. In 1985 this area was transferred to the Washoe County Airport

Authority. Thus, the area is nw off Base property and is under the

jurisdictional control of the Airport Authority. The Base was the sole

operator of this area.

This Site was a flat, open earthen area, slightly bermed, with a general

depth of 12 inches to contain the flammable liquids used during training.

Two aircraft and/or mockup models were used as training aids in this area.

Interview information revealed that spent solvents, waste oils, "slop

wastes", and other flammables in addition to JP-4 fuel were burned during

the training exercises in this area. Before the flammables were applied to

the FTA, a water base was applied prior to each burn. On one occasion in

1971, no water base was used which resulted in a very poor burn.

Training was generally done on a quarterly basis with multiple burns per

exercise. On the basis of 2 fire training days per quarter, using 150

gallons of flammable liquids per exercise, 2 times per day, it is estimated

that 2400 gallons of flammable liquids per year were used. Assuming that up

to 70%* of the flammables released at this FEA were destroyed, an estimated

720 gallons per year remained either to evaporate or to percolate into the

ground. One fire training exercise in 1971 involved 2500 gallons of JP-4
fuel with no water base. It was estimated by the Base Fire Chief that 2000

gallons of this fuel percolated into the ground and was not burned. A

potential total of 6300 gallons may have infiltrated into the grond during

the 6 years this FEA was in use.

see note at bottom of page IV-6. I
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Site No. 4: Fire TraininM Area No. 4 CHAS-531 I

This on-base Site, south of Building 88 and under the present Training

Field, was used for fire training exercises from 1970 to 1973. Figure 11

shows the location of this Site. This training area was a flat, open

earthen, slightly bermed area that was operated solely by the Base.

Interview information revealed that spent solvents, iaste oils, "slcp I
wastes", and other flammables in addition to JP-4 fuel were burned during

the training exercises in this area. Before the flammables were applied to

the FMA, a water base was applied prior to each burn.

Tra'.ning was generally done on an "as needed" basis with an estimated one to

two burns per year. This FrA was used in conjunction with the FIA of Site

No. 5. An estimated 150 gallons of flamable liquids per burn were used.

On the basis of 2 burns per year, it is estimated that 300 gallons of

flammable liquids per year were used. Assuming that up to 70%* of the

flammables released at the FTA were destroyed, 90 gallons per year remained

either to evaporate or to percolate into the ground. A potential total of

270 gallons may have infiltrated into the ground during the 3-year period

that this F.Y7 was in use.

Site No. 5: Fire Trainira Area No. 5 (HAS-59)

This on-base fire training area was located between the northwest corner of

Building 76 and the southeast corner of the Airport Authority Parking Lot

(See Figure 11). This area was used solely by the Base. This FA was in

use fromn 1970 to 1977. During this time frame, several fire training

exercises per year were conducted in conjunction with the YEA of Site No. 4

as described above. This Site was an unlined, open earthen, slightly

depressed, bermed area. A mock-up cdel of an aircraft was used as a

training aid at this Site.

*See note at bottom of page IV-6.
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Interview information revealed that spent solvents, waste oils, "slop

wastes", and other flamables in addition to JP-4 fuel were burned during

joint exercises in this area with the Base supplying the flannable liquids.

Before the flannables were applied to the FIA, a water base was applied

prior to each burn.

Training was generally done on an "as needed" basis with an estimated eight
to ten burns per year. An estimated 150 gallons of flammable liquids per

burn were used. Using 10 burns per year, it is estimated that 1500 gallons

of flammable liquids per year were used. Assuming that up to 70%* of the

flammables released at the FIA were destroyed, 450 gallons per year remained

I either to evaporate or to percolate into the ground. A potential total of

3200 gallons may have infiltrated into the ground during the 7-year period

that this FIA was in use.

j Site No. 6: Fire Trainincr Area No. 6 (HAS-74)

The NVANG's last fire training Site was located in the southeast quadrant of

the Reno Cannon International Airport and was estimated to be 2200 feet east

of Runway 34L and 800 feet south of Runway 25 (Figure 9, page IV-7). This

off-base Site was utilized by the Base fron 1975 to September 1985 although

the Base has never owied or leased this land. This area has always been

under the jurisdictional control of the Washoe County Airport Authority.

The Base was the sole operator of this Site frxn 1975 to 1980. From 1980

until September 1985, joint fire-training exercises were conducted with the

Airport Authority. The Base supplied all of the necessary flammables for

all fire training. This training area has not been used since Septerber

1985. In 1985 the Base and the Airport Authority began utilizing the

University of Nevada's approved Fire Protection Academy at Stead Airport,

north of Reno, Nevada, for all live fire-training exercises.

* See note at bottan of page IV-6.
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The training area was estimated to be 75 feet in diameter and was an

unlined, open earthen area, slightly bermed, with a general depth of 12 to

18 inches to contain the flammable liquids used during training.

Interview information revealed that nostly JP-4 fuel was burned in this area

although a "one time only" burn of 2000 gallons of toluene was used at this

FIA. Before the flammables were applied to the FTA, a water base was

applied prior to each burn.

Training was generally done on a quarterly basis with two days of training I
per quarter from 1975 to 1984. Frm 1984 until September 1985, training was

done on a semi-annual basis with four training days per year. Aording to

interview information, an estimated 500 gallons of flammable liquids per

day for eight training days per year were used from 1975 until 1980.

Between 1980 and 1985, the number of burns per year doubled, thereby

doubling the amount of flamable liquids used each year. Ftrm 1984 until

September 1985, an estimated 2500 gallons of flammable liquids were burned

each year. An estimated 57,000 gallons of flammable liquids have been used

for fire training exercises at this FTA over a 10-year time period. If it m

is assumed that up to 70%* of the flammable liquids released at this FTA
were destroyed, an estimated 17,000 gallons may have remained to infiltrate

into the ground during the ten years this FTA was in use.

Site No. 7: POL Storaqe Facility (HAS-64) n

Aviation fuel for the flightline operations at the Base are supplied by i
four 25,000-gallon uxergr=- storage tanks located near Building 42 (see

Figure 10, page IV-9). These JP-4 tanks have been in the ground for over 30 I
years (Appendix E). Periodic visual inspections have been made to

ascertain the general ooniition of these tanks. The last inspection was

carxucted in April 1986 and revealed that there was medium rusting with

light pitting on the interior surfaces of all the tanks. These tanks have

never been hydraulically static tested for leaks.

* See note at bottam of page IV-6. m
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Interview information revealed that there have been nmeros small fuel

spills on and around the refueling stand area of Buildings 42. Most of the

spills occurred during the 1973 to 1985 time period when the fuel truks

were tcp-loading vehicles. This area as been flooded with up to 1000

gallons of fuel on several ocasion. A fuel spill of up to 300 gallons

also occurred in June 1986 when a bottom-loading shutoff valve on a

_I refueling unit failed to close. Several spills of up to 100 gallons have

orred during defueling of the fuel trucks. Up until the early 1980s,

most of these spills were usually flushed into the soil/graveled areas

surrounding the refueling stand.I
C. OT1{E PEUINEr INFOM~ATIMt

I During the course of the Base visit and records search, additional areas

were visited. These areas include such areas as the "Wash Rack" area, the

oil/water separator that is between Buildings 74 and 84, the perimeter of

the aircraft parking apron, the bowser storage area, the old engine test

stand area, and the old run-up pad area. These areas were cnsidered as

possible sites; however, they were eliminated as sites either beause there

was no evidence of contamination or the quantities of waste material were

too insignificant to warrant justifying these areas as sites.

I A ldditional information indicated that there are no active water wells on

Base. Drinking water supplies are provided by publicly-owned facilities.

Also, sanitary sewage is connected to publicly-owned treatment works.

There are no landfills, past or present, or radioactive burial sites, or

sludge burial sites on Base.
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There are no active water wells on Base. 3
There have never been any known leaks of oils containing 1 on the Base.

There has not been extensive use or storage of herbicides/pesticides on the

Base. Application of these materials is done by state of Nevada employees.

There are 23 Underr unl Storage Tanks on the NVAM property for which the I
Base is responsible (Appendix E). None of these tanks are known to have

leaked.

With the exception of the Oil/Water Separator located between Building 74

and 84, all Oil/Water Separators appear to be functioning correctly. The
oil-free portion of all separators go to the sanitary sewer systm.

The nearest residential water well is estimated to be 2000 feet south-
soithwest of the Base. There are other such wells slightly more than 0.5-
miles southeast of the Base. I

I
I
I
I
I
I
I

IV-16

I



I
I
I V. CKaWICNS

o Information obtaine through interviews with 19 past and present Base

personnel, review of Base records, and field observations has resulted

in the identification of 7 potential disposal/spill/storage sites on
the Base. There is a potential for contaninant migration at all

Sites.

o The overall grund-water and geologic envirmwent makes underlying
aquifers susceptible to contamination fra surface scurces. Geologic

characteristics at the Base contributing to this susceptibility include

the presence of moderately permeable soil and a shallow depth to

ground water. The water table is generally within 10 feet of the

surface. The presence of drainage ditches around the airfield and the
fact that most area wells are screened in water-bearing layers other

than the uppermost water-table aquifer are both positive factors that

enhance the protection of local ground-water resources. However, it

should not be assumed that these positive factors can be counted on to
prevent contamination of these resources.

* Note: All ground-water flow gradients referred to in this report are

assumed from regional flow, tcpographic, and geologic information. Actual

site specific gradients beneath the Base are not yet known.
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VI. R94EW ITCIS

Based on the investigation documented in this PA and the HAR4 scores the

seven sites received, it is rzexitmended that further IRP investigation be

implemented.
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GLOSARY OF TEIMS*

MLUVIU( - A general term for unccrsolidated detrital material deposited
during cctrratively recent geologic time by a stream or other body of
running water as a sorted or semisorted sediment in the bed of the stream or

on its flood plain or delta or as a cone or fan at the base of a mountain
slope. These deposits are often deposited during a flood event and range

from clays to gravels.

ANMUE - A dark colored fine grained extrusive rock that, when
porphyritic, contains phenocrysts of zoned andesine and one or more of the

mafic minerals such as biotite, hornblende or pyraene.

A=IFER - A geologic formation, or group of formations, that contains

sufficient saturated permeable material to corduct ground water and to yield
ecocxmic-lly significant quantities of ground water to wells and springs.

Aq=R - A confining bed (deposit) that retards but does not prevent the
flcrd of water to or from an adjacent aquifer.

BASALT - A general term for dark colored mafic igneous rocks that are
camcnly extrusive but locally intrusive (e.g., as dikes), cunposed chiefly
of calcic plagioclase and clinopyroxne. Basalt is the fine-grid
equivalent of gabro.

5BPMIA - A ooar.e-grained clastic rock, omiposed of angular broken rock

fr nts held togethor by a mineral -mnt or in a fine grained matrix.

* ~Sa for uost of the glossary definitions was Rezt L. Bates &

.*Julia A. Jackson, Dditwrs, GlossarY of Geolou, Second Edition, American
Golgical Ingtitute, Falls Church, VA, 1980.
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cASTC - Iertainin to rock or sediments primarily ouiosed of broken
fragments derived frM pre-existing rocks or minerals that have been

tran1ported a considerable distance frm their place of origin.

COELE - A rock fragment larger than a pebble and smaller than a boulder.

CONGUCKERATE - A cocrse-gramned clastic sediientary rock cirposed of
romrded/subangular rock fragments larger than 2 millimeters in diameter set

in a matrix of fine grained silt or sand.
I

CUCAM - As defined by Section 101(f) (33) of SARA shall include, but

not be limited to, any element, substance, cmpound, or mixture, including

disease-causing agents, which after release into the environment and upon
exposure, ingestion, inhalation, or assimilation into any organism, either

directly from the envircment or indirectly by ingestion through food

chains, will or may reasonably be anticipated to cause death, disease,

behavioral abnormalities, cancer, genetic mutation, physiological

malfunctions (includi.ng malfunctions in reproduction), or physical

deformation in such organisms or their offspring; except that the term n
,,ontaminant" shall not include petroleum, including crude oil or any

fraction thereof which is not otherwise specifically listed or designated as

a hazardous substance under the following,

(a) any substance designated pursuant to Section 311(b) (2) (A) of the

Federal Water Pollution Control Act, 3
(b) any elemnt, oampud, mixture, solution, Or substanc designated

pursuant to Section 102 of this Act,

(c) any hazardous waste having the characteristics identified under or

listed pursuant to Section 3001 of the Solid Waste Disposal Act
(but not including any waste the regulation of which under the

Solid Waste Disposal Act has been suspended by Act of O( ress),

I
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(d) any toxic pollutant listed under Section 307 (a) of the Federal
Water Pollution Ctol Act,

(e) any hazardous air pollutant listed under Section 112 of the Clean

Air Act, and

(f) any imminently hazardous dumdcal substance or mixture with
respect to which the administrator has taken action pursuant to

Section 7 of the Toxic Substance Control Act;

and shall not include natural gas, liquified natural gas, or synthetic gas

of pipeline quality (or mixtures of natural gas and such synthetic gas).

.MEEAC S - Of or relating to the period of geologic time that occurred

after the Jurassic Period, generally thoght to be about 330 million years

ago.

crITICAL HBITAT - ne native envirormnt of an animal or plant haich, due
to either the uniqueness of the organism or the sensitivity of the
environnt, is susceptible to adverse reactions in respose to

environmental chnes such as may be induoed by chemical contaminants.

DAMI (DIAOMM) - A soft friable siliocIUs edimentary rock
owsistirg mainly of opaline frustules (silicious shells) of the diatm
which is a unicellular aquatic plant related to algae. Soae of thee
deposits were formed in lake beds although ot are of marine origin.

rI - The release of any waste stream, or any ci-stituent thereof, to

the uivirwmmnt that is not recovered.

- A direction that is t grmjhcally or hydraulically down
slope; the dlection in idch ground water flows.

UM O - "he lowrir of the water level in a well as it is pued.
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ENTISOL - A soil order (U.S. Dept. of Agriculture soil taxcmy)

characterized by dominance of mineral soil materials and absence of distinct

soil horizons.

EEI A STREAM - A stream or reach of a stream that flows briefly only in

direct response to precipitation in the immediate locality and whose channel

is at all tires above the water table.

EXTWJSIVE - Said of an igneCus rock that has been erupted onto the surface

of the Earth and includes lava flows and pyroclastic material such as

volcanic ash. I
FAULT BLCK - A crustal unit formed by block faulting bounded by faults

either ccpletely or in part. Normal faulting is common. The term "normal

fault" is used when the hanging wall appears to have oued downward relative
to the footwall and the angle of the fault is usually 45-900.

ON - The fundamental formal unit of classification according to

lithology and stratification.

FRACIURE ZCNE - Also called a fault zone and my be a zone hundreds or

thousards of feet wide consisting of numrous interlacing small faults and

fractures or it ay consist of a confused zone of breccia or goed rocks. I

FROST HEAVING - Me uneven upward movement, and general distortion of

surface soils and structures such as pavements due to subsurface freezing of

water and growth of ice masses.

GAB - A dark colored igneous rock formed at great depth. I
E WAL - Pertaining to the heat of the interior of the earth.

GLACIAL W S - Stratified detritus (chiefly sand and gravel) removed or

"washed out" fran a glacier by meltwater stream and deposited beyond the

end moraine of a glacier.

G4 I
I



QRAff4 - An elongate, relatively depressed crustal unit or block that is
bounAded by faults along its long sides.

GR TIC - Pertaining to or composed of granite. Granite is a plutonic zck
in -which quartz constitutes 10 to 50 percent. Feldspars and plagioclase
make up the other large portion while mafic minerals such as biotite and
hornblende constitute less than 10 percent.

HA - Hazard ASseSSnt Rating Methodology - A system adcpted and used by
the United States Air Force to develop and maintain a priority listing of
potentially contaminated sites on installations and facilities for redial

action based on potential hazard to public health, welfare, and

enviromental impacts. (Reference: QPR4 81-5, 11 December 1981).

HAS - Hazard Assessment Score - The score developed by utilizirg the

Hazards AssessnWt Rating Methodology (MM).

HAZARDOUS MTERIAL - Any suItaic or mixture of substaces havir
properties capable of producing adverse effects on the health and safety of

the human being. Specific regulatory definitions also found in OSHA and DOT
rules.

HAZARI0US WASTE - A solid or liquid waste that, because of its quantity,
coicentration, physical, dunical, or infectious daracteristics may

(a.) cause, or significantly contribute to, an increase in mortality or

an increase in serious, irreversible, or incapacitating reversible
illness; or

(b.) pose a substantial threat or potential hazard to human health or

the envircrMn When bqroerly treated, stored, trarted,
disposed of, or otherwise managed.
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HYDROM2 L - Of or pertaining to hot water and the actions or proxuts of
hot water such as alteration of rocks or minerals by their reaction with

hydrothermal water or a mineral deposit precipitated from such a

hydrothermal solution.

IGQNBUS - Rock material of molten origin. I

n~qrm IATED - Said of layered material that is intetecied as thin beds I
within thick beds of another type of material. An example would be thin

beds of shale interbekied within a massive bed of sandstone.

I A IA PER4EABILITr - Permeability that occurs due to spaces between

the grains of a rock or deposit.

fWIREIVE - Of or pertaining to igneous intrusion that is the process of I
emplacement of magma in pre-existing rock.

LACUSIRINE - Pertaining to, produced by, or formed in a lake envirorment. I
IAHARIC - Said of a deposit that was formed as a result of a uflow

cxmposed chiefly of volcaniclastic materials on the flank of a volcano.

LITHOIMGY - The physical character of a rock (e.g., particle size, color,

mineral content, primary structures, thickness, weathering characteristics,

and other ysical proerties). I

MEASDIMRY - A sedimentary material/rock that shows evidence of having

been exposed to meta.nor iI.

METAVOICANIC - Volcanic material/rock that shows evidence of having been

exposed to metmorphim.

KUGAToNt (ctaminant) - The move ent of cxitaminants through pathways i
(e.g., ground water, surface water, soil, and air). i
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MIOCME - An epoch of the unper Tertiary period after the Oligocene and

before the Pliocene.

PMAT - An unoosolidated deposit of semicarbrized plant remains in a

water-saturated enwiorrment, such as a bog or fan.

PEDIPNr - A broad gently sloping erosion surface typically develcod by

subaerial agents (imluding nnning water) in an arid or semiarid region.

Tocated at the base of an abrupt and receding montain front and underlain

by bedrock which is often partially covered by a thin discntinuous veneer

of alluvium derived frn the upland masses.

PEABILTY - The capacity of a poruus rock, sediment, or soil for

transmitting a fluid without impairment of the structure of the medium; it

is a measure of the relative ease of fluid flow under unequal pressure.

B040CRYST - A relatively large conspicuous crystal in a porphyritic rock.

PLIOCENE - An epoch of the tertiary period, after the Miocene and before the

Pleistocene.

MPWC - Pertaining to igneus rocks formed at great depth.

;FHRYRTIC - Said of the texture of an igneous rock in which larger

crystals (phenocrysts) are set in a finer-grained grourdmas which may be

crystalline or glassy or both.

q-wImvW - The secnd period of the Cenzoic era following the Tertiary;

also, the oorresp xi system of rocks.

REODVER - As a well is puped the water levl in the well is depressed.

*An the pzpW stqp, the water level returns back to its original position

ever tim, i.e., it "reoovers".
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IYOLITE - A group of extrusive ignecus rocks (lava), typically porphyritic I
and commonly exhibiting flow texture, with phenocrysts of quartz and alkali

feldspar in a glassy to cryptocrystalline gr urtbk-ass. Rhyolite is the I

extrusive equivalent of granite. I
SHALE - A fine-grained detrital sedimenta rock formed by the consolidation

of clay, silt, or mid. 3
SILTSITNE - An indurated silt having the texture and composition of shale

but lacking its fine lamination.

STRATIGRAPIC (CLASSIFICATIC) - The arbitrary but systematic arrangement,

zonation, or partitioning of the sequence of rock strata in a region with

regard to the many different characters, properties, or attributes that the

strata may possess.

STRA7U - A section of a formation that consists throughout of

approximately the same kind of material. Also a layer (of sediment) that was

spread out horizontally with older layers below and younger layers above.

SURFACE WATER - All water exposed at the ground surface, including streams,

rivers, ponds, lakes, and drainage ditches. I
TERIIARY - The first period of the Cenozoic era (after the Cretaous of the

Mesozoic era and before the Quaternary).

UFF EMEIA - A pyroclastic rock consisting of more or less equal amnts

of ash, lapilli, and larger fragments.

UPGADIET - A direction that is topographically or hydraulically up slope. I

VOLCANIC - Pertaining to the activities, structures, or rock types of a

volcano. Scue common minerals found in volcanic rocks are quartz, pyroxene,

plagioclase, albite, biotite, calcite, chlorite, epidote, hornblende, and

sericite.
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WKTER ThKLE - The uper limit of the portion of the ground that is wholly

saturated with water.

NDS - Tmse areas that are inwdated or saturated by surface or grourd
water at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions. Wetlards generally include
swamps, marshes, bogs, and similar areas.

WILEFSS AREA - Areas designated under Federal or State laws as
wilderness areas to be managed for their aesthetic or natural value.

GL-9
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AUIa4ME SCIENCES GROUP, INC.

DAVID R. STYERS, P.E. - HEALTH PHYSICIST

PROFESSIONAL CAPABILITIES

Twelve years experience in program management that includes test planning,
system design, training and management, research and development, and
quality assurance/quality control. Expertise in radiation health physics
that includes field surveys, safety reviews, hazard assessaents, compliance
reviews, and gamma spectroscopy (radiological chemical analyses). Conduct
site surveys and records searches for Installation Restoration Program (IRP)
for various Air National Guard bases. Efforts include risk assessment, site
prioritization, and remedial action recomendations.

EDUCATION

M.S., Health Physics, Georgia Institute of Technology, Atlanta, 1985
Certified Professional Engineer in Civil Engineering
B.S., Education (Major, Chemistry, Minor, Physics), Slippery Rock College,
Slippery Rock, PA, 1964

ROFESSIONAL EXPERIENCE

1987-Present Automated Sciences Group, Inc.
Health Physicist. Manage Tumulus Chemical and Nuclear Waste DisposalU Task for ASG, including monitoring activities at Demonstration Site,
SWSA-6. Prepare task implementation plans, maintain master schedule,
and interface with clients at Oak Ridge National laboratory. Active
participation as a team member in Hazardous Waste Environmental
Audits, Waste Minimization, and USAF Installation Restoration Program
Projects.

I 1985-1987 Oak Ridge Associated Universities
Health Physics Team leader. Directed on-site radiation survey teams
throughout the United States; provided radiation safety assistance.
Conducted complex radiological assays of samples; analyzed and
interpreted data; prepared comprehensive reports of results. Reviewed
safety procedures and engineering plans for decontamination of nuclear
facilities and environmental impact documents. Conducted hazard
assessments of radionuclides. Inspected operations and facilities forcompliance with regulations.

1978-1985 Pennsylvania Department of Environmental Resources
Chemist. Performed qualitative and quantitative radioassay analyses by
ganm specr techniques. Prepared and disposed of radioactive
standards and samples in compliance with NRC regulations. Established
quality control charts for radiation analyzers. Participated in
quality assurance program of EPA's Environmental Surveillance
Mkitoring laboratory; achieved 98% accuracy.
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DAVID R. STES I
Page 2

1974-1978 Pennsylvania Department of Transportation I
Chemist. Supervised air monitoring section of cheiical Laboratory.
Evaluated and selected test site locations for air monitoring projects;
trained staff in proper use of equipment. Scheduled laboratory and Ifield testing. Designed mobile air monitoring vans. Prepared reports
on air monitoring testing and research.

1968-1974 Pennsylvania Department of Transportation
Chemist. Supervised and performed qualitative and quantitative
chemical monitoring activities.

1965-1968 Fairview Township Schools I
Teacher. College preparatory Chemistry and Physics.

MEMBERSHIPSI

American Nuclear Society
Health Physics Society
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I AtYC SCI1NCES GROUP, INC.

WILLIAM L. CIONIA - SENIOR ENVINh AL F2GINEER

PROFESSIONAL SUMAY

Over 23 years of experience in hazardous waste management involving
sampling, coordinating resources, and managing the clean-up of hazardous
chemical spills; hazardous waste minimization projects for various Naval
facilities as mandated by DOD's Naval Energy and Environmental Support
Activity (NEESA) and DOE's Hazardous Waste Remedial Actions Program
(HAZWRAP); and site surveys and record searches for the Installation
Restoration Program (IRP) for Air National Guard bases. Primary
capabilities include extensive personnel and program management, scientific,
engineering, and econcmic analyses of hazardous envirorments, industrial
process analyses, performance of preliminary asesents, and environmental
sampling and analytical protocol, including chain of custody.

IEDUCATION
M.S., Industrial Technologies/Environmental and Safety Studies, Middle
Tennessee State University, 1985
B.S., Chemistry, Middle Tennessee State University, 1961
Certified Hazardous Materials Manager, 1986
Certified Hazardous Materials Technician, 1986
Certified Practices and Procedures for Asbestos Control, 1986
Registered Professional Environmentalist, 1976

PROFESSIONAL EXPERIENCE

1988-Present Autmated Sciences Group, Inc.
Senior Environmental Engineer, Hazardous Waste Minimization for Robins
Air Force Base. managerial responsibilities involve coordination,
project review, and manpower/cost requirments determination.
Environmental responsibilities include conducting Hazardous Waste
Minimization Surveys at U.S. Air Force bases, investigations, audits,
operational analyses, and hazardous waste sampling, in addition to
conducting preliminary assesments at Air National Guard bases.
Conduct installation records reviews; prepare environmental reports;
maintain liaison with support contractors and client; provide
coordination with state and federal agencies; and advise the client and
ASG on cxpliance with EPA, DOT, and OSHA regulations.

1987-1988 The EC Corporation, Knoxville
Project Manager/Senior Environmental Engineer. Managed contractual
projects for optimizing hazardous waste generation and facility
retrofitting for Hard chrcme Plating operations at Naval facilities.
Supervised engineers and provided coordination with Naval facility
representatives to ensure ccmpletion of contract Statement of Work
regrawnts for Naval Dnergy and Environmental Support Activity(NEESA) .
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WIITAM L. CIDRA I
PAGE 2

1981-1987 Arnold Enineering Develpwrnt Center (AB), Tullahoma i
Enviromental Specialist. Responsible for interpreting and ensurin
compliance of AEDC's environmental program with applicable state,
federal (EPA, OSHA, DOT), and Air Force regulations. Activities I
included supervising, coordinating, consulting, statistical monitoring,
inspecting, sampling, and reporting environmental accmplishments and
discrepancies to proper Air Force and associated contractor personnel. I
Served as a specialist in the cdmstry of toxic and hazardous waste.
Investigated oil and hazardous chemical spill releases and managed the
disposal of hazardous waste chenicals. Initiated cost savings of
$80,000 to U.S. Air Force.

1974-1981 State of Tennessee, Bradley County Health Department
Environmentalist II/Chenist II. Supervised, promoted, and inspected
projects for cupliance with Tennessee environmntal regulations.
Managed startup of an analytical laboratory for monitoring water
quality in public school system including potable water and domestic i
sewage-

1965-1974 Beaunit Fibers, Inc., Etoah, TN
Senior Qhmical ontrol Erqineer/Chemical Laboratory Area Supervisor. I
Responsible for inproving Nylon 6/6 polymerization process performance
and yield through process modifications involving polymerization rate
studies and lubricant formulation changes. Implerented startup of a m
manageable quality control program resulting in an annual savings of
$900,000. Coordinated customer cculaints with manufacturing process
engineers for corrective actions. Supervised and managed startup of an I
analytical laboratory and additive preparation area with an annualbdget of $I.

1961-1965 B.F. Goodrich Chemical Company, Calvert City, KY
Chemist. Supervised laboratory technicians; developed procedures for
gas dramatography and wet cheistry techniques. Inplemented quality
control testing for ircoming raw materials and finished products.

Institute of Hazardous Materials Managemnt
Institute for Environmental Career Avanhmnt
Tenne e Department of Health and Evironmenti

CITIZENII

U.S. I

DOD - Secret (Inactive) I
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AUIUMED SCIEN4CES GROUP, INC.

T. WARD DIIWJRI1I - ENGINEER

PROFESSIONAL CAPABIITIES

Coibined background in Geology and Civil Engineering with emphasis on the
geotechnical and envirormental difficulties encountered in soil, rock,
ground water, and similar hydrologic situations. Experience in preparation
of proposals and technical reports and labor:-ory and field testing of soils
and concrete. Assist in the conduct of si-e surveys and records searches
for Installation Restoration Program (IRP, for various Air National Guard
bases. Efforts include data campilation, risk assessment, site
idetification, and site prioritization.

EDUCATION

B.A., Geology, University of Tennessee, 1984
B.S., Civil Engineering, University of Tennessee, 1987
Engineer In Training (E.I.T) Certification, State of Tennessee, 1987

FESSIONAL EXPERINCE

1987 - Present Automated Sciences Group, Inc.
Engineer. Involved in Martin Marietta's site characterization
investigations for the low-level waste disposal demonstration project.
Duties encauass part of the ground-water characterization for the project
and include monitoring ground-water levels on three sites, recording well
details as they are finished, and transfer of collected data.

Also involved in development of ground-water computer modeling program.
Assisted in survey of certain buildings at OIGDP to obtain information
used to place those buildings in safe storage. Engaged in studies
involving underground waste storage tanks, and assigned to five
Preliminary Assessment projects for the Installation Restoration Program
(IRP) for the Air National Guard Bureau (ANGB).

1986 - 1987 Law Engineering
Engineering Aide, Laboratory and Field Technician. Assisted senior
engineering staff in preparation of technical reports and proposals.
Checked field reports, prepared engineering drawings, and provided input
on geologic considerations included in reports and proposals. Conducted
laboratory and field tests on soil (in situ density, proctor test, freeze/
thaw and wet/dry cycles on soil-oement samples, water content, and
collecting bag samples) and concrete (ampression testing of cylinders,
making concrete cylinders, making grout cabes, slump testing, air content,
density/unit weight). Assisted drilling crew in auger drilling operations
and laying out borehole locations.
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(XrACr LIS' FOR LOCAL, STATE. AND NATIONAL AGENCIES

Soil Conservation Service
1281 Terminal Way, Suite 204
Reno, NV 89502
(702) 784-5408

Information Obtained: Soil Survey of Washoe County, South Part.

Washoe County Department of Comprehensive Planning
450 Sinclair
Reno, NV 89502
(702) 785-2350

Information Obtained: Zoning Maps, Flood Zone Maps.

Washoe County Health Department
1001 East 9th Street
Reno, NV 89502
(702) 328-2400

Information Obtained: Locations of some water supply wells, sanpling
and pumping data on same wells.

Nevada Bureau of Mines and Geology (Publications Office)
Mackay School of Mines
University of Nevada
Reno, NV 89507
(702) 784-6691

Information Obtained: Geologic maps, hydrologic maps, several geologic
and hydrogeologic reports.

U.S. Geological Survey, Water Resources Division
705 North Plaza Roam 224
Carson City, NV 89701
(702) 882-1388

Information Obtained: Basic hydrologic and geologic information on
Nevada.

State of Nevada Division of Water Resources
201 South Fall Street, Room 211
Carson City, NV 89710

Information Obtained: Well locations, well logs.

National Climatic Data Center
Federal Building
Asheville, NC 28801
(704) 259-0682

Information Obtained: Climate/Meteorological Information.
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Westpac - Sierra Water
P.O. Box 30028
Reno, NV 89520
(702) 689-4727 (Rick Moser)

Information Obtained: Quantities for water usage in the Reno-Sparks

Nevada Natural Heritage Program
201 South Fall Street
Carson City, NV 89710
(702) 885-4370

Information obtained: Locatias of potential areas of concern such as
critical habitats, sensitive envirorments, and wetlands.
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USAF HAZARD ASSESSMENT RATING ME DOLOGY

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 as follows:

To develop and maintain a priority listing of
contaminated 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), using information gathered
during the Preliminary Assessment of its Installation Restoration Program

(IRP), has sought to establish a system of priorities for taking actions at

identified sites.

PURPOSE

The purpose of the site rating model is to provide a relative ranking of
sites suspected of contamination from hazardous substances. This model will

assist the Air National Guard (ANG) in setting priorities for follow-on site

investigations.

This rating system is used only after it has been determined that (1)
potential for contamination exists (i.e., hazardous wastes are 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 other hazardous waste site ranking models, the USAF site rating model
uses a scoring system to rank sites for priority attention. However, in

developing this model, the designers incorporated some special features to

meet specific DoD program needs.
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The model uses data readily obtained during the Preliminary Assessment

portion of the IRP. Scoring judgment and computations are easily made. In

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. This

approach meshes well with the policy for evaluating and setting restrictions

on excess DoD properties.

Site scores are developed by using the appropriate ranking factors according

to the method presented in the flow chart (see Figure 1). The site rating

form and the rating factor guideline are provided at the end of this

As with the previous model, this model considers four aspects of the hazard i

posed by specific sites: possible receptors of the contamination, the waste

and its characteristics, the potential pathways for contamination migration, m
and any effr rts that were made to contain the wastes resulting frum a spill. U
The receptors category rating is based on four rating factors: the

potential for human exposure to the site, the potential for human ingestion

of contaminants should underlying aquifers be polluted, the current and

anticipated uses of the surrouning area, and the potential for adverse

effects upon important biological resources and fragile natural settings.

The potential for human exposure is evaluated on the basis of the total

population within 1000 feet of the site and the distance between the site

and the Base boundary. The potential for human ingestion of contaminants is

based on the distance between the site and the nearest well, the ground-

water use of the uppermost aquifer, and population served by the ground-

water supply within three miles of the site. The uses of the surrounding

area are determned by the zoning within a one mile radius. Determination

of whether or not critical environments exist within a one mile radius of

the site predicts the potential for adverse effects fra the site upon

important biological resources and fragile natural settings. Each rating

factor is numerically evaluated (0-3) and increased by a multiplier. The

C-2 3
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maximum possible score is also carputed. The factor score and maximum

possible scores are totaled, and the receptors subscore computed as follows:
receptor subscore = (100 x factor score subtotal/maximum score subtotal).

The waste characteristics category is scored in three steps. First, a point

rating is assigned based on an assessment of the waste quantity and the

hazard (worst case) associated with the site. The level of confidence in

the information is also factored into the assessment. Next, the score is

multiplied by a waste persistence factor, which acts to reduce the score if

the waste is not very persistent. Finally, the score is further modified by

the physical state of the waste. Liquid wastes receive the maximum score,

while scores for sludges and solids are reduced.

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: surfaoe-water migration, flooding,

and ground-water migration. If 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 the three

possible routes is used. The three pathways are evaluated and the highest

score among all four of the potential scores is used.

The scores for each of the three categories are added together and

normalized to a maximum possible score of 100. Then the waste management

practice category is scored. Scores for sites with no contaminant are not

reduced. Scores for sites with limited containment can be reduced by 5

percent. If a site is contained and well managed, its score can be reduced

by 90 percent. The final site score is calculated by applying the waste

management practices category factor to the sum of the scores for the other

three categories.
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HAZARDOUS ASSESSMENT RATING FORM

Page 1 of 2

Name of Site Site No. 1. Fire Training Area #1 - 152nd TRG, NV ANG

Location 600 Feet East of Runway 34L. 400 Feet North of Old Engine Run-Up Pad

Date of Operation or Occurrence 1952-1956/1960-1965

Owner/Operator Airport/Guard

Comments/Description Off Base

Site Rated By Automated Sciences Group, Inc.

I. RECEPTORS

Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft of site 1 4 4 12

B. Distance to nearest water well 3 10 30 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within 1 mite radius of site 0 10 0 30

F. Water quality of nearest surface water body 0 6 0 18

G. Groundwater use of uppermost aquifer 1 9 9 27

H. Population served by surface water supply within 3 miles downstream of site 1 6 6 18

1. Popukation served by groundwater supply within 3 miles of site 3 6 18 18

Subtotals 94 180

Receptors subscore (100 x factor score subtotaL/maximum score subtotal) 52

If. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of the

information.

1. Waste quantity (S = small, M * medium, L = Large) L

2. Confidence level (C r confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = tow) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

100 x 0.9 Z 90

C. Apply physical state multiplier

Subscore U x Physical State Multiplier = Waste Characteristics Subscore

90 x 1.0 = 90

D-1



Site (Cont.) No. 1 Page 2 of 2

Ill. PATHWAYSI

Factor 
Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score -

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B. Ssm

Subscore 0

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration. 3
Select the highest rating, and proceed to C.

1. Surface Water migration 3
Distance to nearest surface water 3 8 24 24

Net precipitation 0 6 0 18

Surface erosion 1 8 8 24

Surface permeability 1 6 6 18

Rainfall intensity 1 8 8 24

Subtotats 46 108

Subscore (100 x factor score subtotat/maximum score subtotal) 43

2. Flooding 0 1 3

Subscore (100 x factor score/3) 0 3
3. Groundwater migration

Depth to groundwater 3 8 24 24

Net precipitation 0 6 0 18

Soil permeability 2 8 16 24

Subsurface flows 1 8 8 24

Direct access to 9roundwater 0 8 0 24

Subtotats 48 114

Subscore (100 x factor score subtotat/maximum score subtotal) 42 I
C. Highest pathway subscore

Enter the highest subscore value from A, B-1, a-2 or B-3 above.

Pathways Subscore 43 I
IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways. Im
Waste Characteristics 90

Pathways 43
Total 185 divided by 3 a 62

Gross Total Score

B. Apply factor for waste contaminant from waste management practices 3
Gross Total Score x Waste Management Practices Factor a Final Score

62 x 1.0 62
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HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site Site No. 2. Fire Training Area #2, 152nd TRG, NV ANG

Location A2 of Parking Apron

Date of Operation or Occurrence 1956-1960

Owner/Operator Airport/Guard

Comments/Description On Base

Site Rated By Automated Sciences Group, Inc.

I. RECEPTORS

Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft of site 3 4 12 12

B. Distance to nearest water welL 3 10 30 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within 1 mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 0 6 0 18

G. Groundwater use of uppermost aquifer 1 9 9 27

H. Population served by surface water supply within 3 mites downstream of site 1 6 6 18

1. Population served by groundwater supply within 3 miles of site 3 6 18 18

Subtotals 102 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 57

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = small, M = medium, L = large) M

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

80 x 0.9 = 72

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

72 x 1.0 = 72

D-3



Site (Cont.) No. 2 Page 2 of 2 1
III. PATHWAYS

Factor Max mun M
Rating Factor Possible

Rating Factor (0-3) Muttiptivr Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximu factor subscore of 100 points for direct

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no -vidence or

indirect evidence exists, proceed to B. I

Subscore 0

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24 1

Net precipitation 0 6 0 18

Surface erosion 0 8 0 24

Surface permeability 0 6 0 18

Rainfall intensity 1 8 8 24

Subtotals 32 108

Subscore (100 x factor score subtotaL/maximm score subtotal) 30

2. FLooding 0 1 3

Subscore (100 x factor score/3) 0

3. Groundwater migration

Depth to groundwater 3 8 24 24

Net precipitation 0 6 0 18

Soil permeability 3 8 24 24 I
Subsurface flows 2 8 16 24

Direct access to groundwater 0 8 0 24

Subtotals 64 114

Subscore (100 x factor score subtotaL/maximum score subtotal) 56 I
C. Highest pathway subscore

Enter the highest subscore value from A, B-1, B-2 or 9-3 above.

Pathways Subscore 56 I

IV. WASTE MANAGENENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways. !o
Receptors 5

Waste Characteristics 72

Pathways 56
Total 185 divided by 3 62

Gross Total Score

B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor a Final Score

62 x 1.0 2 62

D-4



IHAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

I Name of Site Site No. 3. Fire Training Area #3. 152nd TRG. NV ANG

Location Airport Authority Parking Lot, 200 Feet Northwest of North Gate

Date of Operation or Occurrence 1964-1971

O wner/Operator Airport/Guard

Comments/Description Off Base

Site Rated By Automated Sciences Group. Inc.

I . RECEPTORS

.
Factor Maximum

Rating Factor PossibLe
Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft of site 3 4 12 12

B. Distance to nearest water well 3 10 30 30

C. Land use/zoning within 1 miLe radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical envirorvnents within 1 mile radius of site 0 10 0 30

F. Water quaLity of nearest surface water body 0 6 0 18

G. Groundwater use of uppermost aquifer 1 9 9 27

H. PopuLation served by surface water supply within 3 mites downstream of site 1 6 6 18

I. PopuLation served by groundwater supply within 3 miLes of site 3 6 18 18

Subtotals 102 180

Receptors subscore (100 x factor score subtotaL/maximum score subtotal) 57

I. WASTE CHARACTERISTICS
A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = small, M = medium, L = Large) L

2. Confidence Level (C = confirmed, S = suspected) C

3. Hazard rating (i = high, M = medium, L = Low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

100 x 0.9 = 90

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

90 x 1.0 90
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Site (Cont.) No. 3 Page 2 of 2 1
Ill. PATHWAYS

Factor Maximum

Rating Factor Possible
Rating Factor (0-3) Nultilier Score Score

A. if there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or
indirect evidence exists, proceed to B. •I

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 a 24 24

Net orecioitltion 0 6 0 18

Surface erosion 0 8 0 24

Surface permeability 0 6 0 18

Rainfall intensity I 8 8 24

Subtotals 32 108

Subscore (100 x factor score subtotal/maximum score subtotal) 30

2. Flooding 0 1 3 0 I
Subscore (100 x factor score/3) 0

3. Groundwater migration

Depth to groundwater 3 a 24 24

Net oreciOitation 0 6 0 1

Soil PermeabiLity 3 8 24 24

Subsurface fLows 1 8 8 24

Direct access to groundwater 0 8 0 24

Subtotals 56 114

Subscore (100 x factor score subtotat/maximum score subtotal) 49

C. Highest pathway subscore I
Enter the highest subscore value from A, 3-1, 3-2 or 3-3 above.

Pathways Subscore 49 •
IV. WASTE NANAGEMENT PRACTICES I

A. Average the three sub cores for receptors, waste characteristics, and pathways.
Receptors
Waste Characteristics 90 Im.
Pathways 49

Total .196 divided by 3 65

Gross Total Score

B. Apply factor for waste contaminant from waste management practices
Gross Total Score x Waste Management Practices Factor a Firt Score

D-6 65.... x 1. 6 5



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

dame of Site Site No. 4. Fire Training Area #4. 152nd TRG. NV ANG

.ocation Training Field. South of Building 88

)ate of Operation or Occurrence 1970-1973

)wner/Operator Airport/Guard

:ommnts/Description On Base

;ite Rated By Automated Sciences Group, Inc.

1. RECEPTORS

Factor Maximum

Rating Factor Possible

tating Factor (0-3) Multiplier Score Score

k. Population within 1,000 ft of site 3 4 12 12

I. Distance to nearest water well 3 10 30 30

Land use/zoning within I mile radius 3 3 9 9

). Distance to installation boundary 3 6 18 18

E. Critical environments within 1 mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 0 6 0 18

1. Groundwater use of uppermost aquifer 1 9 9 27

4. Population served by surface water supply within 3 miles downstream of site 1 6 6 18

I. Population served by groundwater supply within 3 mites of site 3 6 18 18

Subtotals 102 180

Receptors subscore (100 x factor score subtotaL/maximum score subtotal) 57

I. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = small, M = medium, L = large) S

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 60

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

60 x 0.9 54

C. Apply physical state multiplier

Subscore 8 x Physical State Multiplier = Waste Characteristics Subscore

5 x 1.0 =
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Site (Cont.) No. 4 Page 2 of 2

Ill. PATHWAYSl

Factor 
Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximu factor subscore of 100 points for direct

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B. isr

Subscore . B

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration. 1

Select the highest rating, and proceed to C. U

1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 0 6 0 18

Surface erosion 0 8 0 24

Surface permeability 0 6 0 18

Rainfall intensity 1 a a 24 I
Subtotals 32 108

Subscore (100 x factor score stota/maximum score sub~total) 30

2. Flooding 0 1 3
Subscore (100 x factor score/3) 0

3. Groundwater migration

Depth to orounrxater 3 8 24 24 I
Net precipitation 0 6 0 18

Soil permeability 3 8 24 24

Subsurface flows 1 8 24

Direct access to groundwater 0 8 0 24

subtotats 56 114 I
Subscore (100 x factor score subtotal/maximm score subtotal) I

C. Highest pathway subscore

Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 49 I
IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways. l
Waste Characteristics 54

Pathways 49

Total 160 divided by 3 * 5I

Gross Total Score

S. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor a Final Score

D-8 53 x 105



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

ame of Site Site No. 5. Fire Training Area #5. 152nd TRG. NV ANG

ocation Southeast Corner of Parking Lot, North Gate

ate of Operation or Occurrence 1970-1977

wner/Operator Airport/Guard

omments/Description On Base

ite Rated By Automated Sciences Group, Inc.

RECEPTORS

Factor Maximum

Rating Factor Possible

ating Factor (0-3) Multiplier Score Score

Population within 1,000 ft of site 3 4 12 12

Distance to nearest water well 3 10 30 30

Land use/zoning within 1 mite radius 3 3 9 9

Distance to installation boundary 3 6 18 18

Critical environments within 1 mite radius of site 0 10 0 30

Water quality of nearest surface water body 0 6 0 18

Groundwater use of uppermost aquifer 1 9 9 27

1. Population served by surface water supply within 3 miles downstream of site 1 6 6 18

Population served by groundwater supply within 3 miles of site 3 6 18 18

Subtotals 102 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 57

1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = small, M = mediu,, L = large) M

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

80 x 0.9 = 72

C. Apply physical state multiplier

Subscore S x Physical State Multiplier = Waste Characteristics Subscore

72 x 1.0 - 72

D-9



Site (Cont.) No. 5 Page 2 of 2

Ill. PATHWAYS

Factor Maximum

Rating Factor Possible

Ratin( Factor (0-3) MultipLier Score Score 1

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to . •sr

Suscore 0

S. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Met precipitation 0 6 0 18

Surface erosion 0 8 0 24

Surface permeability 0 6 0 18

Rainfall intensity I 8 8 24

SubtotaLs 32 108

Subscore (100 x factor score subtotal/maximum score subtotal) 301

2. FLoodina 0 1 3

Subscore (100 x factor score/3) 0

3. Groundwater migration

Depth to groundwater 3 8 24 24

Net precipitation 0 6 0 18

Soil Permeability 3 8 24 24

Subsurface flows 1 8 8 24

Direct access to groundwater 0 8 0 24

Subtotals 40 114 3
Subscore (100 x factor score subtotal/mxinun score subtotal) 49 I

C. Highest pathway subscore

Enter the highest subscore value from A, s-1, B-2 or 3-3 above.

Pathways Subscore 49 I
IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways. 1p s
Receptors 5w'

Waste Characteristics 72

Pathways 49
Totat 1L8 divided by 3 59

Gross Total Score

3. Apply factor for waste contaminant from waste management practices 1
Gross Total Score x Waste Management Practices Factor a Final Score

D9 x 100 59
D-10



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

ame of Site Site No. 6. Fire Training Area #6. 152nd TRG. NV ANG

ocation Southwest quadrant of Cannon International Airort

ate of Operation or Occurrence 1975-1985

wner/Operator Air..ort/Guard

omments/Description Off Base

ite Rated By Automated Sciences Group, Inc.

RECEPTORS

Factor Maximum

Rating Factor PossibLe

ating Factor (0-3) MuLtiplier Score Score

Population within 1,000 ft of site 1 4 4 12

Distance to nearest water well 3 10 30 30

* Land use/zoning within 1 mile radius 3 3 9 9

Distance to installation boundary 3 6 18 18

Critical environments within 1 mile radius of site 0 10 0 30

* Water quality of nearest surface water body 0 6 0 18

* Groundwater use of uppermost aquifer 1 9 9 27

Population served by surface water supply within 3 miles downstream of site 1 6 6 18

Population served by groundwater supply within 3 mites of site 3 6 18 18

SubtotaLs 94 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 52

I. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = smaLl, M = medium, L = large) L

2. Confidence Level (C a confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

100 x 0.9 = 90

C. Apply physical state multiplier

Subscore B x Physical State Multiplier z Waste Characteristics Subscore

90 x 1.0 90
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Site (Cont.) No. 6 Page 2 of 2

111. PATHWAYS
Factor Maximum
Rating Factor Possible

Reting Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B.

Subscore 80

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24 I
Net Precipitation 0 6 0 18

Surface erosion 1 8 8 24

Surface permeability 1 6 6 18

Rainfall intensity 1 a 8 24

Subtotals 46 108

Subscore (100 x factor score subtotal/maximum score subtotal) 43

2. Flooding 0 1 0 3

Subscore (100 x factor score/3) 0

3. Groundwater migration 3
Depth to groundwater 3 8 24 24

Net precipitation 0 6 0 18 3
Soil permeability 2 8 16 24

Subsurface flows 0 8 0 24 I
Direct access to groundwater 0 8 0 24

Subtotals 40 114

Subscore (100 x factor score subtotal/maximum score subtotal) 35

C. Highest pathway subscore I
Enter the highest subscore value from A, 8-1, 8-2 or 3-3 above.

Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 52

Waste Characteristics 90
Pathways 80

Total 222 divided by 3 7

Gross Total Score

B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor a Final Score 74 x 1.0 a 74
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HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

me of Site Site No. 7, POL Storage Facility, 152nd TRG, NV ANG

)cation Building #6

ate of Operation or Occurrence 1948 - Present

dner/Operator Airport/Guard

xnvents/Description On Base

ite Rated By Automated Sciences Group, Inc.

RECEPTORS

Factor Maximum

Rating Factor PossibLe

pting Factor (0-3) MuLtiplier Score Score

Population within 1,000 ft of site 3 4 12 12

Distance to nearest water well 3 10 30 30

Land use/zoning within 1 mite radius 3 3 9 9

Distance to installation boundary 3 6 18 18

Critical enironments within 1 mite radius of site 0 10 0 30

Water quality of nearest surface water body 0 6 0 18

Groundwater use of uppermost aquifer 1 9 9 27

Population served by surface water supply within 3 mites downstream of site 1 6 6 18

Population served by groundwater supply within 3 miles of site 3 6 18 18

Subtotats 102 180

Receptors subscore (100 x factor score subtotaL/maximum score subtotal) 57

1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = smaLL, M = medium, L = large) L

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = tow) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

100 x 0.9 90

C. Apply physical state muLtipLier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

90 x 1.0 90

D-13



Site (Cont.) No. 7 Page 2 of 2 I
I I. PATHWA YS F

Factor Naxinun

Rating Factor Possible

Rating Factor (0-3) MuLtipLier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B. •ir
Subscore 0

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 0 6 0 18

Surface erosion 0 8 0 24

Surface permeability 0 6 0 18

Rainfall intensity 1 8 8 24

Subtotals 32 108

Subscore (100 x factor score subtotaL/maximum score subtotal) 30

2. FloodinA 0 1 0 3

Subscore (100 x factor score/3) 0 3
3. Gioundwater migration

Depth to groundwater 3 8 24 24 I
Net Precipitation 0 6 0 18

Soil permeability 3 8 24 24

Subsurface flows 3 8 24 24

Direct access to groundwater 0 8 0 24

Subtotats 72 114

Subscore (100 x factor score subtotal/maximum score subtotal) 63

C. Highest pathway subscore I
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 63

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 5

Waste Characteristics 90
Pathways 63

Total 210 divided by 3 70

Gross Total Score

B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score

70 x 1.0 D 70

D- 141



Nevada Air National Guard
152nd Tactical Reconnaissance Group

Reno Cannon International Airport

Reno, Nevada

USAF Hazard Assessment Rating Methodology

Rating Factor Criteria

The following is a sumary and explanation of the rating factor criteria

used to score the Base sites under HA1M. The majority of the factors in the

receptors and pathway categories are the same for each of the rated sites

and are therefore stated only once. In those instances where a rating

factor varies according to a specific site, the factor is addressed

separately for each of the respective sites.

I. RECEPIORS

A. Population Within 1000 Feet Of Site. Factor Rating 3 for Sites No. 2-5.

Including the Base population, there are greater than 100 persons within

1000 feet of each rated site. For Sites 1 and 6, there are estimated to be

1-25 people within 1000 feet of these sites, thus resulting in a Factor

Rating 1 for these sites.

B. Distance To Nearest Well. Factor Rating 3. According to well records

for Washoe County, there is a private domestic well within 3000 feet of each

site.

C. Land Use/Zoning (Within One Mile Radius). Factor Rating 3. Although a

majority of the land use is conmercial/industrial, there are several parcels

of land designated as residential.

D. Distance To Installation Boundary. Factor Rating 3. All the rated

sites are within 1000 feet of the Base boundaries.
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I

E. Critical Enviroents (Within One Mile Radius Of Site). Factor I
Rating 0. No critical envirorments exist within a one mile radius of any of

the sites. I

F. Water OualityAJse Designation of Nearest Surface Water Bod. Factor

Rating 0. The nearest surface water bodies in the vicinity of the Base are

irrigation and/or drainage ditches. These are utilized for agricultural use

only.

G. Ground-water Use of Uppermost Aauifer. Factor Rating 1. The uppernost I
aquifer is used primarily for cxuercial, industrial, or irrigation

purposes-

H. Population Served By Surface Water Suplies Within 3 Miles Downstream of

The Site. Factor Rating 1. Surface waters within 3 miles downstream of the

Base are used as drinking water sources by an estimated 1 to 50 people.

I. Population Served By Aguifer SuMlies Within 3 Miles Of The Site.

Factor Rating 3. Although the local municipality supplies most of the

drinking water in the vicinity of the Base, there is evidence to indicate

that a population greater than 1000 are being served by ground water fromx

damestic wells.

II. WASTE CHARACTERISTICS

Site No.1: 3
o A-l: Hazardous Waste Quantity - Factor Rating L. It was estimated

that up to 6500-gallons of waste may have percolated into the ground

over the 9-year time period that this site was in use.

o A-2: Confidence Level - Factor Rating C. This is based on the

knowledge of the kan types of materials used at this site.

I
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3 O A-3: Hazard Rating - Factor Rating H. The hazard rating at this site

is based on JP-4 toxicity. JP-4 has a Sax toxicity of 3 which

corresponds to a HARM hazard rating of 3.

Site No. 2:

o A-i: Hazardous Waste Quantity - Factor Rating M. It was estimated

that up to 1800-gallons may have percolated into the ground over the 4-

year time period that this site was in use.

o A-2: Confidence Level - Factor Rating C. See Site No. 1,

Section A-2.

o A-3: Hazardous Rating - Factor Rating H. See Site No. 1,
-- Section A-3.

Site No. 3:

o A-i: Hazardous Waste Quantity - Factor Rating L. It was estimated

that up to 6300-gallons may have percolated into the ground over the 6-

year timre period that this site was in use.

o A-2: Confidence Level - Factor Rating C. See Site No. 1, Section A-2.

o A-3: Hazard Rating - Factor Rating H. See Site No. 1, Section A-3.

Site No. 4:

o A-i: Hazardous Waste Quantity - Factor Rating S. It was estimated

that up to 270-gallons of waste may have percolated into the ground at

this site over the 3-year time period that this site was in use.
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o A-2: Confidence Level - Factor Rating C. See Site No. 1, Section A-2.

o A-3: Hazardous Rating - Factor Rating H. See Site No. 1, Section A-3. I

Site No. 5: I

o A-i: Hazardous Waste Quantity - Factor Rating M. It is estimated that

up to 3200-gallons of waste may have percolated into the ground at this

site over the 7-year time period that it was in use.

o A-2: Confidenxe Level - Factor Rating C. See Site No. 1, Section A-2.

o A-3: Hazardous Rating - Factor Rating H. See Site 1, Section A-3. I
Site No. 6: I
o A-i: Hazardous Waste Quality - Factor Rating L. The quantity of waste

estimated to have infiltrated into the ground at this site was

approximately 17,000-gallons over the 10 year time period that this

site was in use.

o A-2: Confidence Level - Factor Rating C. See Site No. 1, Section A-2. I
o A-3: Hazard Rating - Factor Rating H. See Site No. 1, Section A-3.

Site No. 7: 
I

o A-I: Hazardous Waste Quantity - Factor Rating L. The quantity of I
ontaminants present at this site is not accurately knon, but it

should be above the 85 drum lower limit for the large quantity

category.

o A-2: Confidence Level - Factor Rating C. See Site No. 1, Section A-2. i
o A-3: Hazard Ratir - Factor Rating H. See Site 1, Section A-3.

D-18 3
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For All HAWM Rated Sites:

B. Persistence Multiplier - Factor Rating 0.9. JP-4 falls within the

category of substituted and other ring ccupcouds.

C. Physical State Multiplier - Factor Rating 1.0. The materials released

at each site were in a liquid state.

I
I
i
I

I
I
I
I
I
I
i
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III. PATHWAYS C i

A. Evidence of Contamination.

Sites No. 1-5. 7. and 8: Factor Rating 0 - No Evidence. There is no direct

or indirect evidence that contaminants are migrating fran these sites.

Site No. 6: Factor Rating 80 - Indirect Evidence. There was visible I

evidence of ground staining at this site.

B-I Potential for Surface Water Contamination

o Distances to Nearest Surface Water (includes Drainage Ditches and Storm

Sewers): Factor Rating 3. Each of the identified sites on the Base

are withLin 500 feet of surface water.

o Net Precipitation: Factor Rating 0. Net precipitation at this Base is I

less than -10 inches per year.

o Soil Erosion:

Sites No. 1. 6. and 7: Factor Rating 1. There ware no visible signs

of significant erosion at these sites.

For Sites No. 2-5. and 8: Factor Rating 0. Four of the FTA's (Sites

No. 2-5) have been partially graded so the surface of contaminated

material, if it exists, would be covered by graded fill. Site No. 8

showed no signs whatsoever of erosion.

o Surface Permeability: Factor Rating 0 for Sites No. 2-5, 7, aid 8.

All of these sites are located in soils which generally have 5 to 12%

clay content. Factor Rating 1 for Sites No. 1 and 6. These two sites

are located in soils which typically have 12 to 18% clay content.

I
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o Rainfall Intensity Based On 1-Year. 24-Hour Rainfall: Factor Rating 1.
The 1-year, 24-hour rainfall value is 1.5 inches.

B-2 Potential for Flooding: Factor Rating 0. Acording to the Flood

Insurance Rate Map (FIRM) for the National Flood Insurance Program, the Base

does not lie within a 100-year floodplain.

B-3 Potential for around-water Contaminations.

o Depth to cround water: Factor Rating 3. Base records and past

excavations on the Base indicate a shallow water table of less than 10
feet in most places under the Base.

o Net Precipitation: Factor Rating 0. See B-I.

o Soil Permeability:

Sites No. 2-5. 7. and 8: Factor Rating 0. The average clay content is
less than 10%.

Sites No. 1 and 6: Factor Rating 2. The average clay content is

around 15 to 18%.

o Subsurface Flows:

Site No. 6: Factor Rating 0. This site is approximately five or more

feet above the high ground-water level.

Sites No. 1. 3-5. and 7: Factor Rating 1. These sites may

occasionally becume submerged.

Site No. 2: Factor Rating 2. This site is located beneath the north

end of the parking apron and may be deep enough so that the bottam of

this site may becume submerged quite frequently.
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Site No. 8: Factor Rating 3. Since this site exists several feet down i
from the ground surface, it is most likely located bel - the mean water

table which is generally three to eight feet down.

o Direct Access To Grudwater: Factor Rating 0. There is no evidence

of direct access to ground water at any of the sites. I
IV. WASTE ANAGEMN PRACTICES CA Y

Waste managemnt Factor Multiplier: 1.0. There are no forms of ccmtaminant

containment at the HA4 scored sites.

I
I
I
I
I
I
I
I
I
I
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APPENDIX E

UNDEOUD SIORAGE TANK SURVEY



UNDERMDM STORAGE TANK SURVEY

This appendix is a general survey of the underground storage tanks on the

NVANG Base at the Reno Cannon International Airport. The following table

lists these tanks, their location, size, age, contents, and building or

facility served. The accaTpanying listing froa the NVANG also addresses

type of construction, protection, date taken out of service (if abandoned),

and record of leaks.
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Table 7. Underground Storage Tank Listing for NVANG, Reno, Nevada I

I
Capacity Years in

Tank No, Building No. (gallons) around Contents Facility served

2 2 1500 35 #2 htg. oil AGE

4 4 285 9 #2 htg. oil Chapel

9-1 9 6000 1 #2 htg. oil Aircraft Hanger

9-2 9 6000 1 #2 htg. oil Aircraft Hanger I

13-1 13 5000 13 Diesel Vehicle Maint. Shop

13-2 13 5000 31 Gasoline Vehicle Maint. Shop

13-3 13 5000 31 Gasoline Vehicle Maint. Shop

13-4 13 250 13 Used Oil Vehicle Maint. Shop

13-5 13 1000 13 Used Oil Vehicle Maint. Shop

42-1 42 25,000 31 JP-4 Aviation Fuel Dispensing

42-2 42 25,000 31 JP-4 Aviation Fuel Dispensing

42-3 42 25,000 31 JP-4 Aviation Fuel Dispensing

42-4 42 25,000 31 JP-4 Aviation Fuel Dispensing

56 56 3000 20 #2 htg. oil Support Services

72 72 1000 11 #2 htg. oil POL Shop

76 76 3000 10 #2 htg. oil Avionics

82-1 82 400 11 Detergent Fuel Cell Maint. Hanger

82-2 82 3000 10 #2 htg. oil Fuel Cell Maint. Hanger

82-3 82 1000 11 Used oil Fuel Cell Maint. Hanger

82-4 82 350 11 Used oil Fuel Cell Maint. Hanger

82-5 82 250 11 Used oil Fuel Cell Maint. Hanger I
84 84 4000 9 #2 htg. oil Squadron Operations

90 90 1000 3 #2 htg. oil Info. Systems Flight I
* All storage tanks are currently in active uze.
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Figure 12. Location Map for Underground Storage Tanks at the NVANG Base,
152nd TRG, Reno Cannon International Airports Renop Nevada
1988).
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APPENDIX F

BASE SPECIFIC SOIL D~A



Base Specific Soil Data for the NVANG Base,
152nd TRG, Reno Cannon International Airport,

Reno, Nevada

Several subsurface investigations have been performed at the Base over its
history. The records of these investigations are kept at the Base in the
Civil Engineering files. The following data were sunrarized from some of
the above-mentioned records. Soil borings and test pits were drilled/dug
for these investigations and those deemed pertinent to this report are
presented here. Locations of these soil investigations are shown in
Figure 13.

o Boring AP-4 (Source: U.S. Army Corps of Engineers, ANG Facility Site
Plan and Building Layout, bers of Borings ANG Area, Tolenco Engineers
Inc., 1954).

Surface elevation: 4400.27 feet above mean sea level (MSL)
Depth to water: first water at 4.0 feet, equalized at 1.7 feet
Date of investigation: Spring, 1954

Depth from surface (ft):

Fron To Description of material encountered

0.0 0.5 Gray silty clay

0.5 1.7 Brown gray clayey silt

1.7 2.2 Bron organic clay

2.2 3.4 Green gray sandy clay

3.4 3.8 Green and gray gravel-clay sand

3.8 5.7 Dark gray medium sand

5.7 6.3 Dark gray gravelly sand

6.3 8.5 Dark gray medium sand

8.5 9.7 Dark gray gravelly sand

9.7 10.0 Brown fine to coarse sand
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Figure 13. Locations of Some Soil Borings and Test Pits on the NVANG
Base, 152nd TRG, Reno Cannon International Airport, Reno,
Nevada (1988).
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Io Boring FS-I (Source: U.S. Army Corps of Engineers, ANG Facility Site
Plan and Building Layout, icrs of Borings ANG Area, Tolenco Engineers
Inc., 1954).

Surface elevation: 4399.44 feet above MSL
Depth to water: first water at 5.5 feet
Iate of investigation: Spring, 1954

Depth from surface (ft):

From To Description of material encountered

0.0 2.7 Light brown organic silty clay

2.7 3.0 Brown organic clay

3.0 3.9 Brown organic clay hard pan

3.9 5.0 Brown gray organic sandy clay

5.0 5.5 Brown organic clayey sand

5.5 7.2 Gray and green clayey sand

7.2 7.3 Bron silty clay

7.3 8.4 Green clayey sand

8.4 8.7 Brown silty fine sand

8.7 9.5 Green silty fine sand

9.5 9.8 Brown gray and green silty fine sand

9.8 11.2 Brown coarse sand

o Boring AB-4 (Source: U.S. Army Corps of Engineers, ANG Facility Site
Plan and BuildiM Layout, !os of Borings ANG Area, Tolenco Engineers
Inc., 1954).

Surface elevation: 4399.44 feet above MSL
Depth to water: first water at 9.0 feet, equalized at 0.5 feet
Date of investigation: Spring, 1954

Depth from surface (ft):

From T Description of material e tred

0.0 0.5 Gray silt

0.5 2.5 Gray organic clay
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o Boring AB-4 (Continued) I
Depth from surface (ft):

Fm To Description of material enccuntered

2.5 3.8 Brown organic clay

3.8 5.0 Brown and gray clay

5.0 5.6 Brown and gray organic clayey sandI

5.6 6.0 Brown gray and green clayey sand

6.0 7.2 Green gray silty sand

7.2 8.0 Green clayey sand

8.0 10.5 Brown fine sand

10.5 11.0 Brown gray sand I
11.0 12.0 Gray gravelly sand I
12.0 16.0 Gray sandy gravel (gravel caved in hole back to 13feet)

o Boring B-3 (Source: NVANG, 152 TAG, Geotechnical Investigation of the
Telecam uications Center, Pezonella Associates, 1981)

Surface elevation: Unknown
Depth to water: 6.3 feet on 1-9-81
Date of investigation: 1-9-81 I
Depth from surface (ft):

From To Descrition of material n I
0.0 5.0 Brown sandy silt (classified as ML*) medium stiff,

moist. Blows/ft = 27 I
5.0 7.2 Mottled orarge-bron silty sand (SM*) medium dense,

wt (water content = 19.5%) Dry density = 109 pound
per cubic foot. Percent passing No. 200 sieve = 27

7.2 10.0 Gray-black sand (SP*) medium dense, saturated

* Using the Unified Soil Classification System
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o Test Pit TP-' (Source: NVANG, 152 TAG, Soils Geot nical Engineernq
Report for the ECM Addition to the Avionics/NDI Facility, Earth
Sciences Consultant Assoc., 1981).

Surface elevation:
Depth to water: 7.8 feet on 4-27-81
Date of investigation: 4-27-81

Depth from surface (ft) :

From To Description of material encountered

0.0 1.0 Fill-gravelly clayey sand slightly corpact gray
with asphalt/concrete debris and organics

1.0 1.2 Peat

1.2 4.5 Clay-stiff, gray

4.5 4.9 Sandy clay-stiff, gray, mottled

4.9 5.7 Gravelly sand-slightly compact, gray brown slightly
clayey, mottled

5.7 6.5 Clayey fine sand-loose gray mottled

6.5 7.0 Fine gravelly sand-compact, gray brown, mottled

7.0 8.0 Clayey fine sand-campact, gray brown

8.0 9.0 Gravelly sand-apact, brown, with same small
cbles
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