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PREFACETO
THL 'EPARTMENT OF ENERGY
AMES LABORATORY
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains the preliminary findings based on the first phase of an
Environmental Survey at the United States Department of Energy,'s (DOE) Ames
Laboratory, located in Ames, lowa. The Survey is bemg conducted by DOE s Office
of Environment, Safety and Health. :

The Ames Laboratory Survey is a portion of a Iarger comphehenswe DOE
Environmental Survey encompassing all major operatmg facllntles of DOE. The DOE
Environmental Survey is one of a series of initiatives annotmced on September 18,
1985, by Secretary John S. Herrington to strengthen the enwronmental safety, and
health programs and activities within DOE The‘}jgrpose of the Environmental
Survey is to identify, via a “no fault” basehne Survey of all the Department’s major
operating facilities, environmental problems and areas of environmental risk. The
identified problem areas will be pmomtlzed On a Department-wide basis in order of
importancein 1989. " o

The preliminary flndmgs in this report are subject to modification, based on the
results from the Samp’lmg and Analy5|s phase of the Survey. Preliminary findings
are also subject to modlfuatlon based on comments from the Chicago Operations
Office concermng the techmcal accuracy of the findings. The modified findings wil!
be mcorporated into the Environmental Su rvey Summary Report.

March 1989 - i
Washimgton D.C.
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EXECUTIVE SUMMARY

~ Introduction

This report presents the preliminary findings of the first phase of the Environmental
Survey of the United States Department of Energy's (DOE) Ames Laboratory,
conducted April 18 through 22, 1988.

The Survey is being conducted by an interdisciplinary team of enwronmental

specialists, led and managed by the Office of Environment, Safety ahd Health's
Office of Environmental Audit. Individual team members are bemg suppl:ed by
private contractors. The objective of the Survey is to ldenttfy environmental
problems and areas of environmental risk associated- w:th the Ames Laboratory.
The Survey covers all environmental media and a?l areas of’ environmental
regulation. Itis being performed in accordance wrth the DOE Environmental Survey
Manual. This phase of the Survey involves the. re\((eWOf exustlng site environmental
data, observations of the operations carried Qn at ‘the Ames Laboratory, and
interviews with site personnel. L e

! ‘4 . i
TN e

The Survey team developed a Samplmg ahd Analysns (S&A) Plan to assust in further
assessing certain of the env:ronmental ‘problems identified during its on-site
activities. The S&A plar”is being devéloped by the Idaho National Engineering
Laboratory. When S&Ais cor‘npleted the results will be incorporated into the Ames
Laboratory Enwronmental Survey flndmgs for mclusuon in the Environmental Survey
Summary Report ’ .

Site Desmp'qonf BT

The Ames Laboratory occupies two locations in the City of Ames, lowa,
approx}mately 40 miles north of Des Moines, lowa. Major research laboratories and
support facilities of the Ames Laboratory are located in several buildings on the
campus of lowa State University (ISU). The Ames Laboratory also occupies space at
the Applied Science Center, an ISU facility situated approximately 1 mile northwest
of the main ISU campus. Although several buildings and facilities at the Ames
Laboratory are United States Government-owned, some are leased from ISU. The

ES-1



Ames Laboratory is managed by DOE and operated by ISU's Institute for Physical
Research and Technology.

The Ames Laboratory was formally dedicated in 1947. At the time, the Laboratory
was recognized for its expertise in separating and purifying uranium. Since then,
the expertise of the Ames Laboratory in separating, purifying, and characterizing
metals has expanded to include thorium, alkaline earth metals, rare earth elements,
transition elements, and other metals. Present research is centered, in material
science programs in support of energy technologies. b

Sl )
!.

Environmental concerns regarding residual radioactive contammatton ff,om past
Ames Laboratory opetations were raised in meetings with Iocal offrccais

o 4‘u “'u
Loty '

Summary of Findings A

e
I

The major preliminary findings of the Enwron‘mental &urvey at the Ames Laboratory
are associated with Laboratory inactive waste $ tés whl‘ch have contaminated the
soil with chemicals and/or radlonucndes and represent potential sources of
contamination to the groundwater‘and surface water.

l‘,
.

Overall Conciusions

The Survey found no: enwronmerﬁal problems at the Ames Laboratory that
represent an mwmed&ate threatto human life. The preliminary findings identified at
the Ames Laboratory rndlcate that there may be significant environmental problems
which are the reSUIt of past operat:onal practices.

The enwmﬂmental problems descr|b°d in this report vary in terms of magnitude
and- nsk Although the Survey-related S&A will assist in further identifying some
suspected environmental problems associated with the Ames Laboratory, a
complete” understandmg of the significance of these and other identified
environmental problems requires a level of study and characterization that is
beyond the scope of this Survey. Actions currently under way or planned will
contribute toward meeting this requirement.

ES-2
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Transmittal and Follow-up of Findings

The preliminary findings of the Environmental Survey for the Ames Laboratory were
shared with the DOE Chicago Operations Office and the Ames Laboratory at the
Survey closeout briefing held on April 22, 1988. The Chicago Operations Office has

developed a draft action plan, dated June 27, 1988, to address the Survey

preliminary findings. A final action plan, addressing all the Survey findings cited
herein, will be prepared by the Chicago Operations Office within 45 days after
receiving this Preliminary Report. Those problems that involve exter‘aded studies
and multiyear budget commitments will be the subject of the DOE wide
Environmental Survey Summary Report and the DOE- wide prxoritizatlon y

Within the Office of the Assistant Secretary for Envnronment Safety and Health, the
Office of Environmental Guidance and Compl'ar‘!ce (OEG) has immediate
responsibility for monitoring environmental complbance and the status of the Ames
Laboratory Survey findings. The Offlce 01 Env,lronmental ‘Audit wull contmue to

BRI

audtts that will be initiated toward the conclusmn ofthe DOE Environmental Survey

in 1989.

\I‘.'.' "‘ . ",
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1.0 - INTRODUCTION

The purpose of this report is to present the preliminary findings developed during
the Environmental Survey, conducted April 18 through 22, 1988, at the U.S.
Department of Energy's (DOE) Ames Laboratory, Ames, lowa. As a Preliminary
Report, the contents are subject to revision. Revisions to the preliminary findings
based on technical accuracy review comments from the DOE Chicago Operations
Office and the results from the Survey's Sampling and Analysis program at the Ames
Laboratory will be incorporated into the Environmental Survey Summary Report.
The DOE manages the Ames Laboratory, which is operated by Iowa State
Umversrty s Institute for Physical Research and Technology. ‘ §

The Ames Laboratory Survey is part of the larger DOE- vwde Envlronmental Survey
announced by Secretary John S. Herrington on Septembef 18 1985 The purpose of
this effort is to identify, via “no-fault” baseling- SUrveys, ‘exrstmg environmental
problems and areas of environmental risk at’ DQE faalitres and to rank them on a
DOE-wide basis. This ranking will enable DOE to more effectlvely establish priorities -
for addressing environmental problems and allocafe the resources necessary to
correct them. Because the Survey. ls no fault“ and is not an “audit,” it is not
designed to identify specific |sblated mcr‘dents of noncompliance or to analyze
environmental management practrces Such incidents and/or management
practices will, however, kig-used in tbe Survey as a means of identifying existing and
potential environm‘en‘f‘al prp,'bl,ems'j.vn“'

The Ames LaboratOry Envrronmental Survey was conducted by a multidisciplinary
team of techmcal specrahsts headed and managed by a Team Leader and Assistant
Team Leader frem POE's Office of Environmental Audit. A complete list of the
Am‘es‘,Labqratcrry'.,Survey participants and their affiliations is provided in Appendix

The Surve'y team focused on all environmental media, using Federal, state, and local

environmental statutes and regulations, accepted industry practices, and
professional judgment to make the prelirinary findings included in this report. The
team carried out its activities in accordance with the guidance and protocols of the
DOE Environmental Survey Manual. Substantial use of existing information and of
interviews with knowledgeable field-office and site-contractor personnel

141



accounted for a large part of the on-site effort. A summary of the site-specific
Survey activities is presented in Appendix B, and the Survey Plan is presented in
Appendix C.

Preliminary Survey findings, in the form of existing and potential environmental
problems, are presented in Sections 3.0 and 4.0. Section 3.0 includes findings that
pertain to a specific environmental medium (i.e., air, soil, surface water, and
groundwater) whereas Section 4.0 includes those that are non- medla specific (i.e.,
waste management, toxic and chemical materials, radiation, quality, assurance and
~inactive waste sites and releases). A list defining the abbrevsattons aemnyms, and
initialisms appearing throughout the report is provided in Appendm D. Bégiuse the
findings are highly varied in magnitude, risk, and characferlzatlon and
consequently require different levels of management at{en*lon and response, they
are further subdivided into four categories within Sectnons 3 uand 0.

The criteria for placing a finding into one or mare of the ‘four categories are as
follows: o, e
e Categorylincludes only ﬂndmgs that ~based on information available to
the Team Leader, m\/QIve lmmedlate threat to human life. Findings of
this category shall be conveyedmmedlately to the Environment, Safety
and Health pe«rsonnel at the«écene or in control of the facility or location
in questlon for actton Category | findings are environmental problems
‘with the nghest pdtent|al risk, the strongest confidence in the finding,
based, on the mformatnon available, and the most restrictive appropriate
‘respon&e in te‘rms of alternatives.

,..f,'.;"”;";at'é‘gp_r,y || findings encompass one or more of the following situations:
Multiple or continuing exceedances, past or present, of a health-
based environmental standard where there is immediate potential

for human exposure, or a one-time exceedance where residual
impacts pose an immediate potentiai for human exposure.

1-2
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- Evidence that a health-based environmental standard may be
exceeded, as discussed in the preceding situation, within the time
of the DOE-wide Survey.

- Evidence that the likelihood is high for an unplanned release due
to, for example, the condition or design of pollution abatement or
monitoring equipment or other environmental management
practices.

- Noncompliance with Slgmflcant regulatory procedures (i.e.,
substantive technical regulatory procedures deSugned to d:fectly or
indirectly minimize or prevent risks), such as madequate monitoring
or failure to obtain required permits, .-

Category Il findings include envnronmental problems where the risk is
high but where the definition of hsk 18 broader than in Category I. The
information available to the Team Leader is adequate to identify the
proolem but may be msuffmnent ta; fully chavacterize it. Finally, in this
category, most d|scret|on Is: avaiiable to the Operations Offices and
Program Offices as t¢. appropnate fesponse; however, the need for that
response is such that management should not wait for the completion of
the DOE-wide: Sarvey to respond Unlike Category | findings, a sufficient
near-term response to. Category Il findings by the Operations Office may
include further charactenzanon before any action is taken to rectnfy the
sutuatlon '

'.. el

4"

Céj’;é,é SEIy;lj-L findings encompass one or both of the following criteria:

The existence of pollutants or hazardous materials in the air, water,

groundwater, or soil resulting from DOE operations that pose or
may pose a hazard to human health or the environment.

The existence of conditions at a DOE facility that pose or may pose a
hazard to human health or the environment.

1-3



Category Ill findings are environmental problems for which the broadest
definition of risk is used. As in Category ll, the information available to
the Team Leader may not be sufficient to fully characterize the problems.
Under this category, the range of alternatives available for response and
the corresponding time Ilmlt‘s for response are the greatest.
Environmental problems included within this category will typically
require lengthy investigation and remediation phases, as well as
muitiyear budget commitments. These problems will be intluded in the
DOE-wide prioritization to ensure that DOE's limited resour‘ces are used
effectively. : ‘

In general, levels of pollutants or materials that cbnstrtute a hazard or
potential for hazard are those that exceed: ;idn.e Federal state or local
regulations for release of, contammatron by, or. exposure to such
pollutants or materials. However, m some cases, the Survey may
determine that the concentratlon of some nonregu'ated material is
sufficient to be included as an envrronméntal problem. Likewise,
concentrations of regulated materral§ even though below limits
established by regulatory authorrtre that nevertheless present a
potential for hazard: or cOncem may be classified as an; enwronmental
problem. In general, howeyver, conditions that meet regulatory or other
requirements;'where such“exist, should not present a potential hazard
and will Qotbe‘id'en.tifl.e&‘as an environmental problem.

Condmons tha* pose or may pose a hazard are generally those that are
'..wolatlens of regulatlons or requirements (e.g., improper storage of
.'hazardous chemicals in unsafe tanks) Such conditions present a

""."‘-‘:;"';potehtlal hazard to human health and the environment and should be
.. " ‘identified as an environmental problem. Additionally, potentially

"v"-._’hazardous conditions are those where the likelihood of the occurrence of
“release is high.

The definition of the term “environmental problem” is broad and
flexible to allow for the wide differences among the DOE sites and
operations. Therefore, a good deal of professional judgment must be
applied to the identification of environmental problems.

1-4
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® Category IV findings include instances of administrative noncompliance |
and of management practices that are indirectly related to
environmental risk but are not appropriate for inclusion in Categories |
through 1ll. Such findings can be based on any level of information
available to the Team Leader, including direct observations by the team
members. Findings in this category are generally expected to lend
themselves to relatively simple, straightforward reso|ut;on without
further evaluatlon or analysus These findings, although no’é par’t of the

i
.

Offices and appropriate Program Office for actton i
Based on the professional judgment of the Team Leader, the flndlngs within
categories are arranged in order of relative S|gn|fucance Comparmg the relative
significance of one finding to another, either between categornes within a section
or within categories between sections, |s helxher apprdprlate nor valid. The
categorization and listing of findings in order crf s«gmflcance within this report
constitute only the first step in a mut‘ustep, |terat{ve process to prioritize DOE’s
problems. - X

. ° ', . ‘14
SN T

The next phase of the Ames Su rve&t"i%"safﬁﬁ'fing and analysis (S&A). An S&A Plan was
prepared by DOE and the-|daho Natnonal Engineering Laboratory (INEL), the S&A
team for the Ames.. L,aboratory, m accordance with the protocols in the DOE
Environmental Sur\{ey Manual The S&A Plan is designed to fill existing data gaps or
weaknesses. The INELcoIIecfed samples in late 1988, and results generated by this
effort will be used to asslst the Survey Team in further defining the existence and
e *ent of potentral environmental problemsidentified during the Survey.

It is clear that certam of the findings and observations contained in this report are
hlghly Vannd in magnitude, risk, and characterization. Consequently, the priority,
magm‘tude, and timeliness of near-term responses will require careful planning to
ensure appropriate and effective application. The information in this Preliminary
Report will assist the Chicago Operations Office in planning these near-term
responses.

1-5



The Chicago Operations Office submitted a draft action plandated June 27, 1988, in
response to the preliminary findings presented at the conclusion of the on-site
Survey activities and summarized in the Ames Laboratery Survey Status Report
dated May 4, 1988. The draft action plan for the Ames Laboratory Survey has been
reviewed by the Office of Environmental Guidance and Compliance (OEG), which
has immediate responsibility for monitoring the status and overseeing the adequacy
of corrective actions taken by the Operations Office in response to the Survey
findings. 4
As required in the December 2, 1987, memorandum from the Assnstarrt Sécretary for
Environment, Safety and Health to the Operations Office Managers entitied: Follow-
up of Environmental Survey Findings, the Chicago Operatlons Ofﬁce will prepare

and submit a final action plan to the Deputy Assrstant Secretary (DAS) for

Environment within 45 days after receiving this Prehmmary Report The final action
plan for the Ames Laboratory Survey will address all of (he preltmmary findings

.....

,," ., . !
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2.0 GENERAL SITE INFORMATION

Much of the information in this section is summarized from the Ames Laboratory
Institutional Plan (ISU, 1984) and information provided by the Ames Laboratory.

2.1 Site Setting

The Ames Laboratory occupies two locations in the City of Ames, irf"‘Story County,
lowa, approximately 40 miles north of Des Moines, lowa. The general location of
Ames lowa, is shown in Figure 2-1, Major research Iaboratones and , support
lowa State Umverslty (ISU). The Ames Laboratory also occupies §pace st the Applied
Science Center (ASC), an ISU facility approximately 1 mJIe nprthwest of the ISU main
campus. The general location of the ISU campus 'ahd the ASC isshown in Figure 2-2.
The locations of the Ames Laboratory buildings wpth respec& to ISl buildings on the
ISU campus and at the ASC are shown in thqres;@ and.2- 4, respectively.

The ISU campus is bordered on the, north hy the Chncago and Northwestern Railroad
right-of-way and covers roughly-1 squ‘are mHe The campus is bordered on the west
by Hyland Avenue, on the east by Elwood Drive, and on the south by Lincoln Way,
each of which is a public access road: The ASC, roughly 18 acres in area, is bordered
on the north, east, an,d,wnst k;y agn_c,u!tura| land, and on the south by Ontario Road.

The population of Swry Cqunty was 72,326 according to the 1980 U.S. census, and
the total pppulatnon V\uthm a 50-mile radlus of ISU was 600,500 in 1980. Story
and the 1987 popuia"taon was estimated to be approximately 80,000 (Voss, 1981
DOC 1983) The ISU student population was approximately 25,000 in 1987,

Approxmmately 600 people currently work at the Ames Laboratory, including
approxlmately 200 graduate students.

ISU is surrounded by medium-density residential and commercial areas, and some
agricultural land is located north and west of the site. With the exception of the ISU
and City of Ames electric power plants, there are no large industrial facilities within
several miles of the site. Squaw Creek flows south and east through the center of
Ames passing near the northern and eastern boundary of the ISU campus (Figure

2-1



1-2 34NndD14

VMOI1 40 31V1S IHL NI SNV 40 NOILVIO01

s3I “91eas

s = s ™ |

05 OV 0t O0C OL O

|

g

J/ e
( %\Mal : /./h ;
T \

Cor

s
. - -~
.
Rl _ —— —_————
\ /Ilhll\l\ll —_ -
v e
N e
I

synig 0/.

[punoy ¢

A

n\ woduareq

spidey
1ep3aD ®

,.N
)
J. .
)

o~

Ao o

xnoig /

2-2



¢-¢ 34NOH4

VMOI 'STAV 50 ALID

-
B

_-Weid jonvon
Alonngiod ¥a1em
sawy jo AlD

A

O~ .:o_um,uw....J
Buikeny

69

~ e

~

19205 YIgL

A1333wia)
jedisiunpy
sawy

N..m.mm.Em_u:D
¥ .-anuaay

PyEy

uodiy

K fedunpy
sawy

7.

%,
70,

&

[

Y%

SN “3jes A v

Il EE Em )

Lo

2-3



!
|
.

IR ! ! I ! it " 1 ' A ! i |

SNdWVI NIVIN ALISHIAINN J1VIS YMOI JHL
€-¢ 34Nn9oid NO S3I11I'TIOVd AHO1VHO0d9V1 STV

J
Aepp ujooury _1
swispeT ayey

ONIaTing
- Adorvyoavi ([P0

e i ' anv 321340

:
Y

Sheldon Avenue |

/Lpﬂme‘l Drive JL
" ,

0
-
ol
g

AN

>
w
2
w
= I
w
:7 AN 4
//Hvland Avenue

L5

A\
,./I. TIVH NYWTID

)

)

=
s

{(1uesaid uns) sBuipping
Aiojesogqe] seury pajdnooQ Apjauiog

dOHS
(iuasaig 19Buoy o) ONINOLLIONOD HIV ONV INIVd
saMjioeL A1ojR10QET] Sauly JOWi04 \ \& SOISAHd
S0 7 doHs
(pasea 10 paumQ 30a) % 3IOVHVO X T IONVNILINIVRA
sanoe Aiojeloqey sswy | H31NdNOD A
oy TVHNIEHIM - 30VEVO JONVNILNIVIV
- TIVH ONIGa3ds — meroh.‘w.mwz 2
: JERSPRA o v
‘ v 3 o0 ONIqing G3HS 3DVHOIS T *
J
N ooot 005 0 1NINJOTAIA NOILONHISNOD

STVI3IN

mmmscﬁmk. ~
Telg
>3 ) (

2-4



¢ 3HNold YIINID IONIIOS AIiTddV AHOLVHOIVY 1 STWV

x—\ 1994 ‘9ye0g

Aw 002 0 mw

101383y yuesssy \

weayss opdes \\--

mgyEIY u_n
=5
>y )

Aypoed 1801 R
einsseig yB + sBejpng loresoqe

7 (iom
-+ A . sepppey Kiojeioqe 2
- aen . \ ..‘ MNE< “gn_ §
: ,%w{,\ H‘ Aoy
—_—

2-5



2-2); it then flows into the South Skunk River. The immediate aree uround the site Is
extremely flat, and the site elevation is approximately 900 feet abo'/e sea level, with
the flat upland areas only about 5C feet above the Squaw Creek floodplain.
Vegetation in the immedIate vicinity of the site is typical of that of landscaped
residential and agricultural areas. Local land use is approximately 34 percent
residential, 23 percent wooded, and 43 percent agricultural, primarily corn,
soybeans, and wheat.

oy
Y
)
)

The nearest location for which complete meteorological data aﬁé"é\‘)a"ilable is Des
Moines Airport in Des Moines, lowa, approximately 40 miles scuth of Ames Wind
roses and other meteorological data from Des Moines are expected to be only
qualitatively representative of the Ames area becaus e af the distance between Des
Moines and Ames. ' ) o

The climate in central lowa is temperate, typltal of the cehtral continental areas of
the United States. Central lowa is, howdver, subject tb periodic high winds and
tornadoes and sudden changes in températura Prevatlmg winds in Des Moines are
from the southeast in the warmer months, averagmg 12 to 14 miles per hour (mph).
Winds are generally from the nqrthwe&t irt the' colder months, and average 18 to 20
mph. Average July and January temperatureq in Des Moines are 76°F and 19°F,
respectively. The average annual.” “precipitation in the Des Moines area is
approximately 32 mches and ranges from a normal low of 1.01 inches in January to
a high of 4.18 mqhes in, June Annual precipitation is very variable, however, and
ranges from a m|mmum of 17 Iinches to a maximum of 56 inches, with up to 20
percentoftha precnpitatnon bemg snowfall (Voss, 1981, GRC, 1983),

.| -
e

22 | Oven*view of Major Site Operations

he Asz Laboratory was founded in the early days of the atomic energy program
because "of the expertise available at ISU in separating and purifying uranium.
During and immediately after World War |1, ISU (then lowa State College) was under
contract to the Manhattan District of the U.S. Army Corps of Engineers to develop
and implement processes to produce pure uranium and thorium and to recover
these metals from scrap. Following the end of World War I, the Ames Laboratory,
then the lowa State University Institute for Atomic Research (ISU IAR) was
established, and the facility was formally dedicated in 1947. Since that time, the
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expertise of the Ames Laboratory in separating, purifying, and characterizing
metals has expanded to include the alkaline earths (e.g., magnesium, calclum,
strontium), all the rare earths, certain transition elements (e.g., vanadium,
chromium, niobium, yttrium, scandium), and other elements. Present research at
the Ames Laboratory is centered in material science programs in support of energy
technologies,

The Ames Laboratory is operated by the ISU Institute for Physncal‘ Resedrch and
Technology for the U.S. Department of Energy (DOE) thrcrugh the Chicago
Operations Office (CH). Since the Ames Laboratory emts in & umverslty
environment as a research facility, it is not operated as a' réstrlcted -access facility.
The Ames Laboratory can undertake private contracts m thls reiatnonshup with ISU,

The Ames Laboratory is organized Into 13 maJor‘research ﬁrograms that reflect the
disciplinary organization of the Laboratory. . The. majc)r objectlves of each program
and specific projects under each program arre summarized below:
e Applied Nondestructive'Elvalm‘c'i‘qn

This program is devoted to the development and application of new
techniques for. quantttatwe nondestructive evaluation of materials and
structures.. Th|s program Jis supported in part by the U.S. Department of
Defense: (DOD Otherwork under this program involves development of
ultrasomc tnspectﬂpn systems for measurement of stress in materials. This
quk tS cOordInated with the Engineering and Mathematical Sciences

by
.........

et

Cie ,n.,l'Engiﬁe'ering, Mathematical, and Geosciences

-;'~"ProJects under the Engineering, Mathematical, and Geosciences
programs are devoted to the development of analytical equipment and
techniques for nondestructive testing and remote sensing. Specific
projects include development of new techniques for nondestructive
testing using ultrasound and development of mathematical models for
wave propagation and materials solidification processes.
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Environmental Sciences

The two primary projects under this program relate to development of
new analytical techniques to Iidentify and quantify toxic organic
- compounds present in the environment in trace amounts. One project
Involves development of spectragraphic techniques for analysis of toxic

organics such as polynuclear qrganic materials (POMs), and another

project focuses on deve‘opment of new chemical separatron techniques
for similar compounds. SERY

Experimental Nuclear Physics SRS

The Experimental Nuclear Piysics program at the Ames Laboratory is
focused on the study of unstable neutromﬂeh ndclel, Most of the
physical research for this program-is condUgted at the DOE Brookhaven
National Laboratory. On-site reseamﬁ mcludﬁs theoretical modeling and
experimental design.

High tnergy Physics .. - “

The High Energy Physics pmgram emphasizes the study of atomic and
subatomic particles (e, T quarks and gluons), Most of the physica!
research: for this program is conducted at the DOE Fermi Laboratory and
at several non DOE facilities, On-site research includes theoretical
modeﬂng aﬂd éxperlmental design,

“l ‘c

o M’e.tal‘lu"r'g"y and Ceramics

The Metallurgy and Ceramics program focuses on the study of
“.interactions of atomic structures and the properties of materials, and

involves production, characterization, and analysis of extremely high-
purity metals and metal compounds. Ongoing projects include study of
crystal growth of ceramic materials and thin-film growth using metal,
metal oxide, and semiconductor materials. Material production activities
are organized under the Metallurgy and Ceramics program as the
Materials Preparation Center (MPC).

2-8



Solid State Physics

The Solid = State Physics program emphasizes the synthesls,
characterization, and modeling of new bulk and thin-film materlals.
Materials are produced using a variety of physical and chemical
techniques including vacuum deposition, and may be tested under
extreme conditions of temperature and pressure. Materléig produced in
this program include semiconducting and superconducttng materials.
The Solid State Physncs program is closely caordmated \p/lth the

.
e
.,‘
¢
(AN

Materials Chemistry
The Materials Chemistry program Jncludes surface chemistry,
characterization of ceramic poWders and synthesis and characterization
of strongly bonded materias:. Current prOJects include study of catalytic
hydrodesulfurization reactjon’s,, study.of ceramic particle nucleation and
growth, and syntheys .,'apd ‘characterization of metal-nonmetal

compounds.
Fundamemgl‘inﬁgr‘acti‘pﬁs

Pro;ects In thls prrogram include study of gas-phase reactions and ion-

mo!ecule reactions The two main areas of study are gas phase reactions
“-relevamt to combustion processes and aspects of solar energy conversion
proCesses

0.

® . Processes and Techniques

This program is involved in studies related to catalysis, catalytic reactions,
and coal chemistry. Catalysts being studied include those for hydro-
sulfurization, hydrodenitrification, methanation, and selective oxidation.
Current projects include synthesis and study of reaction kinetics in
organometallic systems such as thiophene-metal complex systems, and
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development of new spectroscopic methods for chemical speciation and
analysis.

Fossil Energy

The Fossil Energy program focuses on coal conversion processes. Specific
projects focus on the study of chemical and physical processes for coal
desulfurization, development and application of analytrcal techniques
for coal, flyash, and process by-product charactenz&ation, and
development of on-line instrumentation for . mqmtormg of coal
conversion processes. Fossil Energy program prajeots are coordmated
with the DOE Morgantown Energy Technolegy Cenfer (METC) and DOE
Pittsburgh Energy Technology Center(PETC) .

Safeguards and Security

The objectives of this prqgram are ta determme the feasibility of
applying atomic spectrosoo}:uc " analytmal methods, particularly
Inductively Coupled, Plasma (}CP) ‘techniques developed at the Ames
Laboratory, to the o hne determmatlon of uranium, plutonium, and
other |sotopes in the nuciear fuel process.

M icroeleﬁtfon 1cs

ool
‘e .:

The Mlcroe|e,ctr0mcs program is devoted tn basic and intermediate-level

“~'.mseanch on“'electronic matarials and device physics, and is jointly

SN operated with ISU through the interdisciplinary Microelectronics
' ,"‘,-’Research Center (MRC). Projects under this program include thin-film
K deposition studies and development of microwave materials and devices.

‘v

..*This program is coordinated with the Solid State Physics program and is

supported in part by the DOD.

The Ames Laboratory consists of 13 buildings and facilities on the [SU campus and
four at the ASC that are fully or partially occupied by the Laboratory. Buildings and
facilities occupied or formerly occupied by the Ames Laboratory that are still
present are summarized in Table 2-1.

e
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TABLE 2-1

BUILDINGS AND FACILITIES PRESENTLY OR FORMERLY OCCUPIED BY
THE AMES LABORATORY

ISU Campus Research Buildings Owned
and Fully Occupied by the Ames
Laboratory

Spedding Hall '
Metals Development Building
Wilhelm Hall

Computer Garage

ISU Campus Research Buildings Partially
Leased by the Ames Laboratory

Gilman Hall | .;':7@,
Physics Addition

Office and Laboratory Burldlng
Sweeney Hall .

|Applied Science Center Facilities Leased

by the Ames Laboratory

Alpha Glovebox. Facrlrty

Waste Disposal Building .

Blue Shed (Occupred but not Leased)
High Pressure Tést Facility

ISU Campus Support Buildings/Areas
Owned and Fully Occupied by the Ames
Laboratory

Mainténance. Garage
Mamtenance Shop
Pairnt and.&it Condrtromng Shop

JConstructionStorage She

Campus -Warehouse

ISU Buildings Formerly Occupied by the
Ames Laboratory

\.,‘.

JAmes Laboratory Research Reactor
.. Building (at the Applied Science
Center)

.| Solar House (at the Applied Science

Center)

Blockhouse (atthe Applied Science
Center)

Coal Preparation Plant (at the ISU
campus)

ASC Warehouse (at the Applied Science
Center)

[\
'
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The Ames Laboratory fully occupies four DOE-owned research buildings on the 1SU
campus: Spedding Hall, Wilhelm Hall, the Computer Garage, and the Metals
Development Building. The Laboratory leases space from ISU in four other research
buildings on the ISU campus under a series of lease agreements; these buildings are
Gilman Hall, the Physics Addition, the Office and Laboratory Building, and Sweeney
Hall. The Coal Preparation Plant, originally a joint effort between the Ames
Laboratory and ISU, is now owned and operated by ISU and is for the most part
inactive. '

'.
\

ARV

LT
e
e

in addition to the research facilities. These are.-the Mamtenance Garage,
Maintenance Shop, Paint and Air Conditioning Shop, Campus ‘Warehouse, and
Construction Storage Shed. -

The ASC, site of the former Ames Laboratory Research Re*actor (ALRR), was leased by
the Ames Laboratory from ISU up untit: 1987 when it was transferred back to ISU,
The research reactor was shut down in ‘19~79 and decommlssmned and dismantled in
1981. The ISU Center for New Industrral Matenals (CNIM) is now located in the ALRR
building. However, the Ames Laboratory still leases several buildings at the ASC
from ISU, including the Alpha GIovebOx Facrllty, the High Pressure Test Facility, and
the Waste Disposal Bulldmg, used’ for storage and packaging of radioactive and
chemical wastes. The Ames Laboratory also uses the Blue Shed at the ASC for
reactive material storage aad an outdoor facility operated by ISU near the ASC for
the dusposal ofamall ampunts of combustible waste by shoot-and-burn technique.

G

23 Stafe andFederaI Concerns

An 'i'h‘frbrf:rnation meeting was held on March 23, 1988, with representatives of the
DOE Erivironmental Survey team and the Story County and City of Ames
environmental requlatory agencies. Representatives of lowa State University also
attended. The meeting was held to discuss the upcoming Environmental Survey and
to identify environmental concerns.
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Story County and the City of Ames expressed two envirorimental concerns, The first
involves four areas within the City of Ames where sludge containing radionuclides
from the Ames Laboratory was disposed of, and the other was the possibility of
residual radionuclide contamination at the Applied Science Center facilities. |
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental
problems in the air, soil, surface water, and groundwater media. They include a
summary of the available background environmental information related to each
medium, a description of the sources of pollution and their control techniques, a
review of the environmental monitoring program specific to each medium, and a
categorization and explanation of the environmental problems found by the Survey
team related to each medium.

3.1 Air

Discussions within this section relate to the ambient alP qUallty in the Ames area, air
and rad|onuc||de emission sources and controls the fat:4||ty enwronmental

emissions. Area meteorology is discussed i m Sectton 2‘0

311  Background EnvironmeqtaI"'ﬁ!ﬁ;qulrﬁié'fgigﬁ"'

The State of lowa operates two ajr quahty momtormg stations in the Ames area.
These monitor amblent concentratnons ‘of sulfur dioxide and total particulates.
lowa State Umversnty (15U) ha& also conducted monitoring of ambient air
concentrations of sulfur dIOXIde and total particulates to obtain an air emission
permit for modlﬂc'atlohs to, the Umversﬂ:y power plant. Data for 1976-1985 for the
state- operated momtormg stations are published in the 1985 lowa Air Quality
Report (IoWa DNR 1986) The data indicate that the Ames area is in attainment of
state and Féderal dmbient air quality standards for sulfur dioxide and total
suspended part[culates The area is also in attainment of Federal and state
standardsfor nitrogen oxides, carbon monoxide, ozone, and lead (lcwa DNR, 1986).
Federai,a.nd state ambient air quality standards for criteria pollutants, which are
applicabfe to the Ames Laboratory are shown in Table 3-1. As discussed in Section
3.1.2, the Ames Laboratory does not emit significant amounts of these pollutants,
and does not have asignificant effect on local air quality.

(P ¥
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TABLE 3-1

t

SUMMARY OF AMBIENT AIR QUALITY STANDARDS
(CRITERIA POLLUTANTS - NONRADIOACTIVE)

. . ‘ lowa

Parameter Averaging Time NAAQS AAQS
Total Annual Geometric Mean Primaryb “- 75ug/m3
Suspended
Particulatea

Annual Arithmetic Mean Primaryb 50 ug/m3 '.."ﬂ

Annual Geometric Mean Secondaryd e : "\. 60 ug/m3

24-Hour Primarybic 150ug/m3 | -260 ug/m3

24-Hour Secondaryc.d | 1’50 pg’j/n"m? | 150 ug/m3
PM-10 Annual Arithmetic Average, Primary and RO § 56'&&;/!}13 i
Particulatez }Secondary bd

24-Hour Average Primary and Secondary.bd e o 1'5(5:ﬁg/m3 “-
Sulfur Annual Arithmetic Mean Primary® .« ; .80 pg/m3 80 ug/m3
Dioxide R

24-Hour Primaryb« R 365 ug/m3 365 ug/m3

3-Hour Secondaryc.d R 1300 ug/m3? | 1300 yg/m3
Carbon 1-Hour Prirnary and §ec'bnc'l'@'ryb"«-§fd:‘u,‘ ) 35 ppm 35 ppm
Monoxide

8-Hour Primary and Sé‘cdndafyﬁl@ d 9 ppm 9 ppm
Nitrogen Annual Arvthmetlc Mean Pru‘nary and 0.05 ppm 0.05 ppm
Oxides Secondaryb d’ "
Ozone 1- Huur Prlmary and Secondaryb de 0.12 ppm 0.12 ppm
Lead Calendar.Quarrer anary and Secondaryb.d 1.5 ug/m3 1.5 ug/ppm

Sources: NAAQS 40 CFR 50 lowa Air Pollution Regulations, Regulaticn 28.1, Chapter 28

a Nauanal Ambtent Al Quahty Standards (NAAQS) for total suspended particulate superseded in
_July 1987 by PM 10 particulate standards.

L anary NAAQS are intended to protect public health.
Not to be exceeded more than once a year.
Secchdary NAAQS are intended to protect public welfare.
Stat|st|c,ally estimated number of days with concentrations in excess of the standards is not to
be more than 1.0 per year.

® o n g



31.2 General Description of Pollution Sources and Controls

The Ames Laboratory emits small quantities of a large variety of metals, metal
oxides, organic solvents, and acids from laboratory operations and materials
preparation operations. The Laboratory also occasionally emits combustion
products from several emergency diesel-fired Internal combustion engines.

In general, the air emission sources at the Ames Laboratory do not fall within
Federal regulations because they are below the minimum source snze or otherwise
exempt. As viewed by the Survey team, air and radionuclide. emrssrons from
low, as materials are used in small quantities and potent|a1 sources of slgmflcant
emissions are controlled. The State of lowa regulations, however, do not
specifically exempt research facilities from air emlssion permrt requrrements New
air emission sources at the Ames Laboratory may thereforé requrre state operating
permits. With the exception of shoot-and- burn ac‘civities nem the Applied’'Science
Center (ASC), existing air emission sources at the Ames Laboratory do not require
state operating permits. There are no opera*uons at the Ames Laboratory that could
be considered continuous emission sources ' '

Air and radionuclide emissions'ébd éori't,rols"iﬁ laboratory and support facilities are
discussed below by area as identi‘fi'é,d,‘i‘n"f-'abIe 3-2. Laboratory and support service
activities that have neg"lr'gible pot'é‘n"tial for emissions, such as nondestructive
testing, electron mrcroscopy, mert gas laser, and cryogenics laboratories are not
discussed in this sectlon :

3.1.2.1 ,&és’égrch Labgratory Buildings

Speddmg Hall

Speddrng Hall is owned and fully occupied by the Ames Laboratory Research
activities conducted in Spedding Hall include analytical organic and metallurgical
chemistry, solid state chemistry, organic synthesis, and vacuum deposition/thin-film
sputtering and X-ray diffraction of metals and metal compounds. Several
laboratories in Spedding Hall are part of the Materials Preparation Center (MPC).
Activities in these laboratories involve the preparation and machining of various
high-purity metals. Emissions from activities in Spedding Hall include metal and
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metal oxide fumes; sulfur compounds Including thiols, hydrogen sulfide, and sulfur
dioxide, hydrogen fluoride and other acids; ammonlia; and volatile organic
compounds (VOCs).

Specific laboratory operations in Spedding Hall that have air emission implications
are discussed indlvidually as follows:

Rare Earth Sample Preparation - Rooms 237, 239, 240, and 246 - Research activities
in this area include preparation, machining, and analysis of rare earth metals Pure
metals are prepared from commercially procured metal oxldes ln"g"r'é‘m to kllogram
batches. Several batches per day may be prepared, depend ng ion devand. In
furnaces within enclosed hoods in Room 246, the oxides are reagted with hydrogen
fluoride gas to form the respective metal fluorides. - 'L‘he fluoride compounds are
then out-gassed in a vacuum system and heated In ohe of tWo vacuum induction
furnaces located in Room 237. The metal fluondes ate thereby reduced to the pure
metals which are distilled as vapors and conden&ed 01'1 cold surfaces. The prepared
metal is then machined off the condensing surface and f'urther processed. Emissions
from metal preparation operations in Rooms 237 and 246 include small amounts of
hydrogen fluoride and metal/met‘al oxrde fume‘s as well as organic solvents from
associated laboratory operatlons A

The hydrogen fluoride gas s generate‘d' by heating low-pressure [10-15 pounds-pet-
square-inch (psi)] tanks contalmng Ilqund hydrogen fluoride. Approximately one 30-
cubic-foot cylmden of hydrogen fluoride is used annually. Both the hydrogen
fluoride hood. exhauvs,ts en,d the metal vapor distillation apparatus are equipped
with water’#&:rﬁbbers fo control acid vapor emissions. Scrubber water is piped to the
bulldmg drain system The efficiencies of the water scrubbers have not been
measured however water scrubbers are generally greater than 90 percent efficient
in removing soluble gases such as hydrogen fluoride. The out-gas and induction
furnace.yecuum pumps exhaust into the room and are equipped with oil vapor
filters and cold vapor traps. The efficiencies of these filters and traps are not
known; however, based on the amount of metals used in the laboratory, the
emissions of metal dust and oil vaporto the room are insignificant.

Room 237 also contains a machine shop and welding area in which rare earth metals
are cut and encased in 3-by-6-inch cylindrical metal crucibles. The machines are
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ventilated by flexible trunks to the bullding exhaust system and are not equipped
with particulate filters. Radloactlve metals are not machined In Room 237; all
machining of these metals is conducted in a dedicated machine shop In Room 161 of
the Metals Development Bulilding.

Room 240 contains inert atmosphere apparatus used to conduct studies of metal
hydrides, Melting point and phase transition point analyses of metal compounds are
conducted in vacuum apparatus in Room 239. Analytical studles invo\ve gram
quantities of metal compounds. The vacuurn pumps for these systems ‘exhaust into
the room. Emissions of metal compounds from metal cq‘r'ﬁ‘p”dund analyses
conducted in Rooms 239 and 240 are insignificant, based on the small quahtltles of
metal compounds used. K :

Vacuum Deposition/Thin-Film Sputtering and X-Ray Diffrgcjig Adsorption studies
of oxygenated organic compounds on metals, and thin fllm sputtering of metals
onto metal substrates are conducted in several thnrd Jt’%oor Iaboratories Typical thin-
film studies being conducted involve appHcatlon of gram quantities of rhodium on
silver or platinum on palladium. Orgamc com'pounds being studied include
fluorodiethylether and hexafluord~acetone< whlgh are applied in gram quantities to
various substrates to simulate Iubncatqan of computer disks, Sputtering apparatus
exhaust through vacuum systems and flexible trunks to laboratory hoods or into the
room. Vacuum systems for orgamc compound adsorption apparatus exhaust
through Iaboratory hoods, as. some of the organic compounds used are toxic.
Benzene, carbon .tetrachlorlde, and perchloric acid are used to support the
analytical studies i in. these Iaboratornes Small amounts of these compounds, as well
as the metat and oxygenated organic compounds studied, are emitted through the

Ph)@i'cg‘ﬁ.-Chemistry - Rooms 335 and 326 - Studies conducted in Room 335 involve
synthé‘siﬁ‘.gnd characterization of niobium nitride. Viobium foil is reacted with
ammonia and nitrogen in an inductively heated reactor in a laboratory hood.
Unreacted ammonia is collected in a water bubbler. Small amounts of ammonia are
emitted through the laboratory hood.

Metal and metal halide solid-solid reactions are studied in Room 326. Studies
involve gram quantities of selenium and tellurium, which are heated in a furnace in

3-6
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a laboratory hood. Small amounts of metal dust may be emitted from this
operation,

Mercaptan Chemistry/Organic Synthesis - Thin-fllm chemistry and oiganic synthesls
studies are conducted in chemistry laboratories on the ground floor. Experiments
are usually conducted In laboratory glassware. Emissions to laboratory hoods
include small amounts of thiols, organic solvents, fluorinated hydrocarbons, silane-
substituted hydrocarbons, pyridine, and sulfurdioxide.

Metals Development Building

The Metals Development Bullding is owned and fully orcupled by the Ames
Laboratory and is the primary facility of the MPC. Rare earth ahd other metals are
prepared in batches of up to 25 pounds at very high purity far in-house use and
commercial sale. Metals preparation involves chemical processlng and melting,
machining, and metalworking operations. Metals prepared at the MPC are listed In
Table 3-3. The quantity of each metal prepared depends on availability and
demand. Other activities tconducted m the Metalé bevelopment Building Include
analytical metallurgical chem|stry, 1on exchange process development, and vacuum
deposition/metal plasma coatmg studres "

Specific laboratory operatlons in the Mﬂtals Development Building which have air
emission Implicat|ons are as follow5'

Metals Purifacatlon ahd Fabntation Rooms 131 and 135 - Room 135 contains three
electron beam melters used primarily to melt refractory metals such as vanadium,
yttrlum zwconium njobium, and tungsten under vacuum. The largest melter has a
power r‘atmg of 60 kilowatts (kW), and can process 2-inch-diameter metal ingots of
12 to 18 Inches in length. Each melter is exhausted through a custom in-house-
fabrncated particulate filter consisting of a high-speed fan, prefilter, and absolute
high- effmency particulate air (HEPA) filter, that removes metal and metal oxide
fumes from the exhaust gases. Filters are changed every 6 manths to 1 year,
depending on the amount of use of each melter, the type of metal processed, and
the level of impurities in the metal. The efficiency of the custom-designed filters
has not been measured. The efficiency of an absolute filter is generally greater than
99 percent,
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METALS PREPARED AT THE AMES LABORATORY

TABLE 3-3

MATERIALS PREPARATION CENTER

Metal Category
Alkaline Metals

Element

Magnesium
Calclum

Strontlum (naturai)
Barium

Transition Metals

Scandium
Yitrium
Lanthanum
Titanium

Vanadium,..".,
Niobiurn " -
Tantajum
Molybdenum "
Tunggten™ .,
fMg nganese

Zirconium IOV
Hafnlum el

Chromtiitm "¢ "

Rare Earths
(Lanthanides)

| ceérjum "
| Prasagdymium

e

s {Ngedymium

C'ISamarium

. Eurppium
. | Gadolinium

Terbium
Dysprosium
Holmium
Erbium
Thulium
Ytterbium
Lutetium

At

mides -

Thorium
Uranium (depleted)
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Also In Room 135 are two small resistance-heated furnaces and one small arc melter,
The resistance furnaces can process metal Ingots of 2.5 by 3 inches in size, and the
capacity of the arc melter Is about 100 grams of metal. The resistance furnaces are
vented through flexible hoses to a common exhaust duct and custom-fabricated
filter similar to that described above that removes metal and metal oxide fumes
from the exhaust gases. The arc melter Is vented to the same filter as one of the
electron beam melters. Metal dust and fume emissions from the appa'&"atus in Room

‘
lllll
“

of metals processed .
Room 131 contains a 100-kW vacuum Induction furnace, with a ﬁapacHy of 12to 14
pounds of metal, Vacuum is drawn by ion pumps thdt exhaust Into the room. A
canopy hood is used to exhaust heat from the furpace area Rosm 131 also contains
three arc melters that can process metal mgots up 1o 6 m(zhes In diameter and 20
inches in length., Emissions of metal and metal dxide ?umes result from the opening
of these melters, and they are vented to a custom fabricated filter similar to those
used for the electron beam meltersm Room 135 N

Room 131 also contains an enclosed hood in which depleted uranium, carbon-14,
and thorium samples are ptepared emd stored in glass jars. Small amounts of
carbon-14 are used for diffusmn studies in metals, and 6-inch by 1/8-inch rods of
depleted uranium are used for metallurgncal studies. The hood is exhausted to a
bagfilter and equipped wsth emergency power to maintain fan operation during a
power outage. Potentlal emlssions from the hood are small, based on the enclosed
storage of the sémp!es and the low usage of radloactwe materials. The efficiency of
gerierally bn the.order of 99 percent, The bagfilter Wl|| effectively control emissions
of carbon 14, uranium, and thorium.,

Metals Purification and Fabrication - Rooms 144, 150, and 161 - These rooms are
used for metals fabrication, and contain lathes, cutoff saws, grinders, hammer mills,
a large extrusion press, a rolling mill, and one cold solvent degreaser. The rolling
mills and extrusion press in Room 150 can process metal ingots of the sizes produced
in the metal purification processes. Usually, a stainless steel "jacket" is welded to
the metal before processing in the extrusion press and rolling mills, as most of the
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metals prepared oxidize in alr. Graphite and/or | -1:eed oll are used as lubricants In
the rolling mills and extruslon press, and emissions of smoke and oil fumes
generated by the processes are exhausted by the room ventilation system, Small
amounts of nonchlorinated petroleum distillate solvents are emitted from the
degreaser. Air emissions from the hammer mills in Room 144 are negligible.

Machining of metals prepared by the MPC, including toxic and radioactive metals,
particularly depleted uranium and thorium, is conducted exclusively‘"i"h Room 161.
This room contains lathes, cut-off saws, grinders, and other maChMe tools. A
written log is kept of all uses of the room, including the type and amount of metal
used in the room, which machines tools were used, and the: date of use. Metal and
metal oxide fumes and dust are generated by the, metal fabricatlon activities
conducted in Room 161, and machines are exhausted by ﬂexlble hedes to a bagfilter,
The maintenance group changes the filter bags & requined by the volume and type
efflciency of the bagfllter has not been measured ﬁwa effncnency of a commercnal
bagfilteris generally on the order of 99 percenn and -emissions of metal oxide fumes
and dust are small, based on the amount. of maternals processed and the efficiency
of the bagfilter. Small amounts, of nonchlormated petroleum distillate solvents are
used in a cold solvent degreaser in, Room 161. Some of the solvent used evaporates
to the atmosphere; the rnmamder s dlsposed of asliquid hazardous waste.

Metals Purification: emd Fabrma{IOn - Rooms 190 and 290 - Rooms 190 and 290
contain the ion exchange faculity, which is used for chemical separation and
purlﬂcatlon of rare earth fetals. Metals are separated in several ion exchange
columns if. Room 190 and ammonium acetate is used to strip the metal ions from
the i ion. Exchange résin. Oxalic acid is added to precipitate metal oxalate, which is
conver’ted 'to metal oxides in electric furnaces. The oxalic acid is decomposed to
carbon monoxide and carbon dioxide in the furnaces, which exhaust through
hoods. The decomposition reaction is less than 100 percent efficient, and low
concentrations of oxalic acid are emitted from the furnace exhausts.

Rooms 190 and 290 both contain metal fluorination furnaces similar to those
located in Room 246 of Spedding Hall. Approximately 600 grams per day of
hydrogen fluoride used in each of the fluorination systems are provided from low-
pressure liquid hydrogen fluoride tanks. Each furnace is enclosed in a hood and is
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exhausted through a water scrubber, Scrubber water is piped to the bullding drain
system. The efficiencies of the water scrubbers have not been measured; however,
water scrubbers are generally greater than 90 percent efficient in removing soluble
gases such as hydrogen fiuoride, Emissions of hydrogen fluoride from the scrubber
exhaust are small, based on the high efficiency of the scrubber and low usage of
hydrogen fluoride in the laboratory,

Metals Purification and Fabrication Metals Development Machine Sh"op This area

.....
‘.

fumes from the metalworking imachines are removed by ~the room vent|lat|on
system. Emissions of metal dust from the machines are. negllgnble Thé arc welder,
which is used infrequently, is ventilated through a wéter fllled thench to a hood.,
Approximately 55 gallons of nonchlorinated pei;roleum dlstlllate solvent are used
annually in a cold solvent degreaser in the machme shop Some of the solvent used
evaporates to the atmosphere; the reme;mder 15 d1spoaed of as liquid hazardous
waste as discussed in Section 4.1.1.2, ‘

Wilhelm Hall L

Wilhelm Hall is owned .and fully"“d'c‘:cu;‘i'ied by the Ames Laboratory. Research
activities include electron mncroscopy, superconductor materials development and
materials chemustry, fosstl energy ‘chemistry, metals sample preparation, and laser
studies. Quantmes of matenals used in research activities in Wilhelm Hall are
generally measufed |n grams and air emissions from the majority of laboratories
are negl|g4ble B

Spe"c‘.if'i'c.'l'qboréfo'fy operations in Wilhelm Hall that have air ei.iission implications
are as follows:

Fossil Energy Chemistry - Room 236 - Research activities in this laboratory are
devoted to chemical methods of cleaning coal. Coal samples are heated in a 6-inch
cylindrical crucible in a furnace located in a hood. The heated coal is then reacted
with sodium hydroxide at 300° F, which drives off methane and hydrogen gases.
Sulfur and other acid compounds are primarily removed in the hot caustic, which is
recycled into the process, The coal is finally neutralized with sulfuric acid. Small
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amounts of sulfuric acid and caustic fumes are generated from this process and
exhaust through the laboratory hoods without emission controls.

Superconductor Materials Development - Rooms 30, 36, and 234 - Materials
development and characterization studies for research in superconductivity are
conducted in several laboratories in Wilhelm Hall. Rooms 30 and 36 contain giass-
tube furnaces used to prepare metal samples for preparation of metal/metal
oxide/metal carbonate alloys. The furnaces are in fully enclosed" hoods, and
materials are processed in gram-quantity batches. Thallium oxidg;: used in some
alloys, as we|| as yttnum and barium compounds, is prepared in the furnane in Room

enclosed Iaboratory hoods. The hoods are not equupped wcth f||ters as only small
quantities of minerals are processed. The glass tube in the fUrnace failed during the
Survey, releasing several grams of thallium into the. hood Most of the thallium was
contained in the hcod and removed by ‘qhe resea{chers a small amount was

£

entramed inthe hood exhaust PR R

Room 234 is also used for superconductor materials development Gram quantities
¢t various metals, including b|smuth yttrium, -and natural strontium, are prepared
in furnaces similar to those in Rooms 30 and 36. Tungsten and molybdenum
chlorides are reacted wuth mobuum to torm metal oxides. Batches of materials of 1
to 10 grams are prep.ared in this. 1aboratory Emissions from this laboratory are
generally negllgﬂble however, the operations are subject to the same accidental
release scenario descnbed for ‘che Room 36 thallium Iaboratory, and could release
small amountso‘f metai dust under these circumstances..

". *.

Phys.ics.iﬁd.difibfﬁ’f"*'-«.,‘v

The Physnrs Addition is partially leased and occupied by the Ames Laboratory, and
most of: the activities are related to the preparation and characterization of
materials. Activities include analytical organic and metallurgical chemistry, solid
state chemistry, organic synthesis, vacuum deposition/thin-film sputtering, and
cryogenic systems. With the exception of one vacuum deposition laboratory
discussed below that handles small amounts of toxic gases, the Physics Addition
laboratories do not have the potential for significant air emissions, based on the
types and quantities of materials used.
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Vacuum Deposition/Thin-Film Sputtering - Vacuum deposition apparatus located in

- several laboratories in the Physics Addition are used to prepare thin metal films. A

wide variety of metals are used in gram quantities, and vacuum pumps for the
apparatus exhaust into the laboratory rooms. One vacuum apparatus in Room 212
is used to prepare doped silicon samples; phosphine (5 percent in argon) and
diborane (1 percent in argon) gases are used as dopants, and the laboratory
contained one 30-cubic-foot cylinder of each mixture at the time of the Survey. The
cylinders were located behind a heavy plastic curtain under a canopy hood, but
were not fully enclosed. The laboratory air is not momtored for phosphme or
diborane. The routine emissions of diborane and phosphmethrough the Iaboratory
hood are small, based on the low concentration and small quantlty of'gases used in
the vacuum system. However, a release of an entire Cylmdec of gds (such as from a
defective valve) may cause toxic gases to enter the Iaboratory area.

Gilman Hal! B R AL

Gilman Hall is partially leased and oé‘culéied"‘B‘y. the Ames Laboratory. Activities
include analytical organicand metailmgtcal chemlstry, photochemistry, organic and
organometallic synthesis, vacuum- deposmon and laser spectroscopy. Chemicals
used in the analytical and synthesns lahoratones include. furans, benzene, pyridine,
mercaptans, acrylomtcnle thlophene other organic compounds, and mineral acids.
Gram quantities of organometamc compounds are synthesized and purified by
solvent distillation’ rn several laboratories. Solutions of organometallic compounds
contammg preclous metals ‘'such as platinum and palladium are evaporated in a
hood in one Iaboratory to recover the metals. With the exception of the Eximer
laser. Jaboratoﬁe's'"l'h Room 57, discussed below, which use small amounts of acid
gaSe~s, 'leman Hall laboratories do not have the potential for significant air
emassmns based on the types and quantities of materials used.

Laser Spectroscopy - Room 57 - Laser laboratories in Room 57 use pure hydrogen
fluoride, hydrogen chloride, and fluorine gases in Eximer lasers. During the Survey,
the laboratory contained three 150-cubic-foot gas cylinders stored in a fully
enclosed, ventilated cabinet. Two to three cylinders of the gases are used annually.
The high ventilation rate of the storage cabinet allows the rapid exhaust of any




accidental release from the cylinders. Routine releases of acid gases are of very low
concentration, ‘

Sweeney Hall

Sweeney Hall is leased and partially occupied by the Ames Laboratory, and most of
the activities are related to the development and characterization of metal-
containing catalysts and organometallic compounds, Materials "ﬂsed include
other organic chemicals. Hydrogen sulfide is used in Room 319 to fo‘rm qulﬂtes of
metal catalysts. One 22-pound cylinder of hydrogen sulfide. |s stored ina ventilated
laboratory hood, and has been in use for several years: The hood is Aot kept fully
closed when the cylinder is in use. An Eximer laser Iaboratory in.Room 305 uses a
mixture of 5-percent fluorine gas in helium. Durung the Survey, the laboratory
contained three 150-cubic-foot gas cylrndersstored ln a fully enclosed, ventilated
cabinet that exhausts to a hood. Two to. three cylmd'ers of the gases are used
annually. The high ventilation rate of the s‘corage cabrnet allows the rapid exhaust
of any accidental release from the cyhnders Routme releases of acid gases through
the laboratory hoods and gas cyhnder cabmet vents are of very low concentration
based on the quantities of matenaJs used

3.1.2.2  Support Sew’ic'e'Builldings;and Areas

Several facilities' at the Ames Laboratory provide support services to research
operations and fo the' Ames Laboratory facilities department The support service
~ operations. Wlthlﬂ these facilities emit small amounts of organic compounds,

combus“cron products, and particulate materials to the air. Support service
operatlons are discussed below.

Emergenoy Power Diesel Engines

The Ames Laboratory operates three stationary diesel engines to provide
emergency power to critical equipment during power outages. One 85-kW diesel
engine on the second floor of the Metals Development Building provides
emergency power for that building. Two diesel engines under the loading dock of
Wilhelm Hall, one 188-kW and one 125-kW, provide backup power for Spedding
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and Wilhelm Halls, respectively. The engines are tested for a few hours each month
and otherwise are operated only during power outages. Total operation of the
engines is on the order of 100 hours/year. The engine in the Metals Development
Building was installed in 1959, and the two engines at Wilhelm Hall were installed
in 1970. Particulate and sulfur dioxide emissions from these engmes are limited to
0.6 and 2.5 pounds per million British thermal unit (Btu), respectively, by state
regulations. Operation of the engines with commercial diesel fuel does not cause
these standards to be exceeded, based on U.S. Environmental Prote_'{;tidn Agency

(EPA) emission factors for stationary diese! e“ngines(EPA, 1986a), i

Maintenance Garage | « ..f‘.l"‘
The Maintenance Garage is used to maintain /Ames Laboratory ﬂéet vehicles, and
contains a small cold solvent degreaser that.’ uses nonchlmmated petroleum
distillate solvents. The degreaser does not- have !ocal \)ent|lat|on and solvent
emissions are exhausted by the buu!dmg ven‘tnla*tnon system, The facility also
contains a large sandblaster (approxmate valume 200 cubic feet) that is used to
remove paint from metal parts. Dry, sand 19 used n the sandblaster, and used sand is
collected by a bagfilterin the buddmgand a rotoclone outside the building. Coarse
sand removed by the bagfulter is redycied into the sandblaster, and fine sand
removed by the rotoclone is collected in drums and disposed of in a municipal
landfill.

Paintand Air Con&ii,ﬁgni"ﬁ'g S.,h‘o‘b".

The paint: and a1r condltlonlng shop contains a walk in paint spray booth, a paint
spray, bench and a'heat drying area for drying painted articles. Various types of
pamts mcludmglatex epoxy, enamel, and metal-based primers are used, and some
paint ,gs,lformu|ated in the shop from solvent bases, thinners, and pigments.
Approi'i‘m;ately 120 gallons/year of organic solvent thinners such as toluol and xylol
are used, a small amount of which evaporates during mixing and is emitted to the

“atmosphere. The amount of paint used in the shop annually is not known. .

The paint spray booth is exhausted through an unwoven cloth filter to a roof vent.
The spray bench area is exhausted by both a slot vent and overhead vent and is not
equipped with filters. The heat drying room is exhausted through a ceiling vent.
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The spray booth filter is changed as required depending on the use .f the booth.
Small amounts of VOCs are emitted from paint spraying and drying operations.
Particulate emissions from surface coating operations such as paint spray booths are
limited by State of lowa air regulations to 0.01 grain per standard cubic foot of
exhaust gas. Although particulate emissions from the shop have not been
measured, they are controlled by the cloth filter. Based on the operation of the
facility, emissions from the shop are not expected to exceed the state standard.
Emissions from the spray bench and heat drying areas of the facmty are primarily
from solvent evaporation, and are small based on the quantity of materlals used.

Maintenance Shop

‘1 ‘n

The carpenter shop in the Malntenance Shop contams several woodworkmg
machines, such as saws and lathes, which are vented by flexahle hoses when in use.
The ventilation system exhausts through a cyclone dust collector outside the
building. The sawdust removed by tha cyclone is co{lected ify drums and disposed of
in a municipal landfill. R

3.1.2.3 Applied Science Center *. :

Several buildings located at the ISUASCare fully or partially occupied by the Ames
Laboratory. These include the Wasté‘bisposal Building, used for the storage and
packaging of raduoactwe and hazardous wastes, and the Alpha Glovebox Facility,
which is used to conduct studLes of plutonium and uranium chemistry. Air and
radionuclide emtssmﬁs from these facilities and their controls are discussed in the
following paragraphs

vr'

Waste',‘.Dis;S.osa'i*Bfu..iIding

Radloac*tNe waste generated by the Ames Laboratory is packaged and stored in the
Waste D|sposal Building at the ASC. Several gallons of volatile organic compounds
contaminated with depleted uranium and thorium, including acrylonitrile and
cyclohexane, are stored in containers in a laboratory hood in the building. The
containers are not sealed, and the organic compounds evaporate into the hood,
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eventually leaving a solid residue. The hood exhausts to a roof vent, and is not
equipped with a filter. Essentially all of the organic compounds stored in the hood
are emitted to the atmosphere; emissions of particulate radionuclides are
insignificant based on the low level of contamination of the evaporated liquids.

Alpha Glovebox Facility

The Alpha Glovebox Facility at the ASC is used to conduct analyti'eal studies of

4444
"~

Plasma (ICP) apparatus in a 3-foot by 6-foot glovebox. The. glovebox is. des‘ngned for
use exclusively with alpha-emitting radionuclides and, xherefore, is'not shielded. A
test cell, presently unused but intended for future: analyncal Studies, is located
adjacent to the glovebox room. A chemical Iaboratory ln the building is used to

prepare depleted uranium solutions and dyes for the chemlcal Iasers used by the
ICP. ! e "“, ‘

The depleted uranium solutions, prepﬁred contaln approximately 1 gram of
uranium. A total of approxmateiy «1 gfam of plutonium has been used in the
laboratory since 1983. Tests mvolvmg technetlum 99 are planned, but none had
been conducted at the tnme of the Survey

The ICP apparatus vaporlzes approxlmateiy 3 percent of the solution during an
analytical study;: the remammg 97 percent is handled as liquid radioactive waste.
The glovebox is: exhausted through three HEPA filters to a vent on the roof of the
building;- the mlet airtd the glovebox is also filtered. The exhaust rate of the
glovebox is approxumately 20 to 25 cubic feet per minute (¢fm). The primary HEPA
fnlter is Iocated inside the glovebox, the second i in the glovebox room, and the third
on the roof of the building. The glovebox, glovebox room, and test cell are
ventllate,gi. by an exhaust system separate from the office and chemical preparation
areas of the facility, and the glovebox and test cell are maintained at a negative
pressure relative to the office and chemical laboratory areas of the facility.

The efficiency of the secondary and tertiary HEPA filters is tested at the DOE Rocky
Flats Plant before shipment to the Ames Laboratory. The efficiency of the filters is
certified by dioctyl phthalate (DOP) testing to be 99.9 percent for 0.3-micrometer
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particles. The primary filter is an integral part of the glovebox and therefore cannot
be DOP tested. The HEPA filters are not routinely retested by DOP procedures by
the Ames Laboratory. The filters were tested by the Ames Laboratory by releasing
radon gas (thoron) into the glovebox. The radon decays to lead and bismuth
particles that are collected by the filters. Analysis of the filters showed the overall
efficiency of the filter system to be greater than 99.9 percent.

The exhaust rate of the glovebox is monitored, and the glovebox’ exhaust and
glovebox room air are sampled whenever the glovebox is b.e]ng used ‘The
Analysis of the secondary filters has shown no contammat;on above background
indicating that emissions of radionuclides from the glovebox are neghgrble The
glovebox facility radionuclide sampling and monltorihg program is discussed in
Section 3.1.3. - -

'
0
'

lowa State University Shoot-and-Burn Area‘m,. '

other flammable and po‘tenttally exploswe chemrcals by removing the waste
chentical containers to the SU Shoot and Burn Area, located 1/3 mile nurth of the
ASC on ISU property. The waste con’camers are placed in an open 55-gallon drum
and shot at from some dlstance This method of disposal allows the waste chemicals
to either evaporate or occasronally detonate without presenting a hazard to
personnel. The types and amoUnts of wastes disposed of by the Ames Laboratory by
this method are drscussed rn Section 4.1.1.4.

.‘ 1:
o
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effect on arr qualrty, based on the types and quantity of wastes disposed of.
However, neither ISU nor the Ames Labaratory has requested an air emission
variance- from the state for the shoot-and-burn activity, as required by Regulations
23.2(1) and 23.2(2) of the State of lowa Air Pollution Control Regulations. QOpen
burning of combustible materials other than for fire training and agriculture is
prohibited by the regulations unless a variance is obtained.
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313 Environmental Monitoring Program

With the exception of radionuclide sampling at the Alpha Glovebox Facility, the
Ames Laboratory does not conduct any sampling or monitoring of exhaust gas
emissions or ambient air concentrations. As a result, the Ames Laboratory does not
prepare annual environmental monitoring reports. Emissions of pollutants, as
discussed in Section 3.1.2, are small and are not expected to significantly impact
local ambient air quality The Ames Laboratory is not requrred under state

L
Il

Emissions of particulate radlonuchdes from the Alpha Glovébox }acrllty at the ASC
are monitored when tests are conducted in the glovebox The g1ovebox exhaust is
sampled from a sample port located between the pr{mary and secondary HEPA
filters. Sample gas is drawn through a 2.5-inch filter at a flow rate of about 2 cfm.
The filters are analyzed one day and one week, after the gloveboxtest and analysis
has indicated that there is no release of partrcut'ate radronuclrdes after the primary
filter. Analysis of the secondary HEPA frlters upon therr replacement has shown no
radioactive contamination above background, supportrng the conclusion that
particulate racionuclides are not released past the primary filter.

The ambient air in the glovebox room is also monitored for particulate
radionuclides when tests are conducted inthe glovebox. Room airisdrawn through
a 2.5-inch filter at a. flow rate ‘of about 1 ¢fm. The filters are analyzed one day and
one week after: Lhe govebox test, and no radioactive contamination above
background has been detected Radiation smears taken around the glovebox after
radioactive’ matenals are‘transferred to or from the glovebox also do not show any

I
0

alpha emrttmg radionuclrde contamination.
3.1 .4'-:fj_‘".';;"“Findings and Observations
3.1.4.1 Category |

None
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3144  Category |V " T

3.14.2 Category |l

None

3143 Cateqory |l

None

Open_burning of combustible material _without. Van@nce The Ames
Laboratory disposes of small amounts of waste ether and other combustible
materials by shoot-and-burn without havlng obtamed an air emission
variance, as required by lowa Air Pollutron Con‘trol Regulatrons 23.2(1) and
23.2(2).
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The Ames Laboratory perlodrcally dlSDOSeS of small quantities of combustible
materials by shoot-and-burn, whrch may re.suh in combustion or explosion of
these materials. The JhOOt and Qurn Area is owned and controlled by ISU, and
ISU disposes of potentrally explosrve waste chemlcals by the same practice. The
Shoot-and-Burn Area activities: are included in the Resource Conservation and
Recovery Act (RCRA) Part A permrt application submitted by (SU to the state.
Open burning: qf combustrble materials is prohibited under lowa Air Pollution
Control Regulatlons 23. 2(1) and 23.2(2), unless an air emission variance is
obtain«d from 'rhe state Although only small amounts of material are
dlsposed of by shoot and- burn the Ames Laboratory expects the practrce to

e
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,_-""';for open burnmg is not requrred
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This sectlon describes the soils at the Ames Laboratory on the ISU campus and the
ASC, and the soils at the City of Ames Water Pollution Control Plant (WPCP) and the
City of Ames Municipal Alrport, all of which have been impacted by past Ames
Laboratory operations. Pollution sources and controls of selected areas of soll
contamination resulting from Ames Laboratory operations and the Ames
Laboratory soils monitoring program are also discussed. The‘f'ndmgs and
observations related to soils contamination are also presented wlthn .this section
and, where more appropriate, within Section 4.5.2 (Inactive Wasté Sltes and
Releases). a '

. ‘
4 |
. .
'

3.2.1 Background Environmental Information - P
In general, soils at and in proximity to the Ames Labdratory are nearly level to steep,
well-drained to poorly drained, loamy soils fbrmed m up|ahd glacial till and loamy
and silty soils formed in bottomland alluwum (USDA 1984) The specific soil types
found at each of the four areas duscussed m thls saction (ISU campus, ASC, WPCP,
and Ames Airport), along with someé" of the specmc characteristics associated with
each soil type, are presented in Table 3 4 |

The radiological and chethical makeu"p"bf the soils at and in the vicinity of the Ames
Laboratory have not- heen well c;har‘acteruzed However, the Ames Laboratory did
perform a one- tnme fadlologucaJ screening program in 1976 to identify sites possibly
contaminated W|th radloac‘cw:ty as a result of past Ames Labaratory activities. As
part of that study, background soil samples were collected from the ISU Golf Course
(Figure 2- 2)- and ‘analyzed for selected radionuclides as discussed in Section 3.2.3,
These. background results ranged from 0.61 picocurie per gram (pCi/g) to 1.28 pCi/y
for ammum 228,0.21 pCi/g to 0.51 pCi/g for thallium-208, and 0 pCi/g for uranium-
234, the former two radionuclides are daughters of thorium-232.

DOE has established guidelines for residual radioactivity in soils at Formerly Utilized
Sites Remedial Action Program (FUSRAP) and remote Surplus Facilities Management
Program (SFMP) sites (DOE, 1985, Gilbert et al., 1985). The guidelines specify
concentrations of 5 pCi/g for thorium-232. However, there are no regulatory
standards for nonradiological contaminant concentrations in soil. A determination
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TABLE 3-4
CHARACTERISTICS OF THE AMES LABORATORY AND VICINITY SOIL TYPES

Locatlon Soil Type (ﬁﬁ'ﬂtﬂ) USDA Texture 8'812"?&3/&&{%
ASC Hayden 0-8 Loam 0.6-2.0
8-53 Clay loam, loam 0.6-2.0
53-60 |Loam,sandyloam, fine | 0.6-2.0
sandy loam -]
ASC | Orthents, loamya| NAb | NAD [ NAD
WPCP, IsU | Wadena 0-12 | Loam ] 0820
12-25 |Loam,sandyoam;. ="} 0.6-2.0
sandy clay.,'ikq‘éijrl,“ L
25-60 |Sand and gravel ", >6.0
WPCP | Lester 0-11 [Loam ", %, 0.6-2.0
11-35 [ Claytoam, Igam 0.6-2.0
35-60-, [Léam, clay loam 0.6-2.0
Airport | Nicollet ,'04,7"-, a;."LpE‘rﬁpclayloam 0.6-2.0
. 17-36 | Clay loam, loam 0.6-2.0
3660 Loam 0.6-2.0
Airport |Webster «". 9-"1‘.? Clay loam 0.6-2.0
“o o ]e17-38 [ clay loam, silty clay 0.6-2.0
o loam, loam
L 38-60 |Loam,sandyloam, clay 0.6-2.0
I o loam
Airport, .| Ctarion 0-13 [Loam 0.6-2.0
ISU-
Sl 13-33  [Loam, clay loam 0.6-2.0
33-60 |Loam, sandyloam 0.6-2.0
Source: SDA, 1984

a These are areas that have been disturbed by Man and include borrow areas,
cut-and-fill areas and reclaimed gravel pits.
b NA = Notapplicable
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of “safe” or "acceptable” levels In solls depends on contaminant migration
pathways and potentlal human exposure routes. Therefore, acceptable levels must
be determined on asite-speclfic and chemical-specific basls

3.2.2 General Description of Pollution Sources and Controls

The major pathways for potential contamination of soil at the Ames Laboratory are
routine and accidental alrborne releases, routine and accidental Hquld releases, and
activities assoclated with waste disposal practices. To reduce the potentlal for sall
contamination, the site has established administrative and physlcal cbntrols for
handling radioactive and hazardous materials. The adminlstrative controliinclude
packaging, handling, storage, and disposal requir.” ents, ag" dlscussed in Section
4,1, Physical controls consist of air filtration and water treatment systems, as
discussed in Sectlons 3,1.2 and 3.3.2, respectlvely

At various localized areas, operations of the Ames Latwratcry have resulted in soils
contaminated with radionuclides and Harardou,s materlals Padioactive solil
contamination is assoclated with two fdrmer bulldmgs on the ISU campus, known as
Annex | and Annex Il, and a sewer: releaqe mc|dent and is discussed below. These
areas are also discussed in Sectidn 4.3. 3 slﬁte they represent sites that are potential
sources for direct penetrating radiauonv In addition, past operations at several
other facilities may have:resulted in sofls contaminated by chemical or radioactive
constituents. They are the Chemrcal Disposal Site, the Blockhouse, the ALRR
Building septic system the ASC.eomfort cooling towers, the ASC Warehouse septic
system, the ASC. acld neutrallzation tank, and the ASC sulfuric acid storage tanks,
and are dlscussed in Sectfon 451,

o r',.

3.2.|2-;'.'1’l"'"A"Anﬁ‘e}‘ygs Land I

During quld War [l, under the Manhattan District, a project was started at ISU
[then known as lowa State College (I1SC)] to develop processes for producing pure
materials, especially uranium. Production facilities consisted of a remodeled one-
story wooden building referred to as Annex | (Figure 2-3). In connection with the
uranium production program, a process was developed at ISC late in 1943 for the
conversion of scrap uranium recovered from all Manhattan District sites in the
United States into metal ingots. Annex il was constructed in 1944 for this purpose
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(Figure 2-3). Although uranium production was halted In 1945, a production
program was started In that year for thorlum metal. The initial therium production
was performed at Annex | and Il until approximately 1951, Additionally, thorlum
production and recovery took place in Wilhelm Hall on the ISC campus from the late
1940s to the early 1950s (Figure 2-3),

Annexes | and Il have been razed but residual radioactive contamination remalins in
the soil, as discussed In Section 3.2.3, Alfhough there are no controls employed by

.
“

history of Annexes | and Il and Wilhelm Hall. -.:

Y
Yol

"
‘4

3.2.22 SewerRelease Incident Sites

o N
‘l “.' .
N [AEH v
“ .

As stated above, a production program for thorfum metal was started In 1945 at
Annexes | and Il of the Ames Laboratory. Thorlum pt‘mductlbn also took place from
the late 1940s to the early 1950s In Wllhe m h;ﬂl onthe ISC campus. Metallic
thorium was produced from thorium n1trate tetrahydrate Between July 1951 and
August 1952, a filtrate from the produttimn ptocess, containing thorium and
thorlum daughters, was discharged fro ""Wllhelm Hall into the sewage lines and
flowed to the City of Ames WPCP. (F|guré 2-2). Section 3.3.2.2 provides a more
detailed discussion of the WPCP and the 'WPCP treatment process.

Since the WPCP tre'at'ment pr'o'ée.f's‘s removed the thorium and thorium daughters
effectively, the, efﬂuent water from the WPCP was found to contain negligible
quantities of thorlum orthorlum daughters (Vierzba, 1985). However, as a result of
the removal m‘ tha thornum and thorium daughters from the wastewater, the
sewagesludge became radioactively contaminated. The contaminated dry sewage
sludge cake was tempo:arlly stored in an unprotected pile on the ground at the
westeri. end of the WPCP until a disposal method was identified. In 1953, most of
the dry seWwage sludge cake containing measurable thorium and thorium daughters
was reportedly placed on the City of Ames Airport grass runway (which has since
been paved over), the Municipal Cemetery, and the grass areas of the Grand Avenue
underpass (Figure 2-2), as a result of the Atomic Energy Commission's (AEC)
recommendations (Vierzba, 1985). Section 4.5.1.2 provides a more complete
discussion of the history and location of these sites. The temporary storage at the
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WPCP and the disposal of the contaminated sludge at the disposal areas resulted In
residual radioactive contamination of solls at the WPCP and the Ames Airport, as
discussed In Section 3.2.3.

Although there are no controls employed by the Ames Laboratory for these areas of
soll contamination, these sites are either currently paved or are covered with
vegetation. In addition, the WPCP is fenced although access is not controlled at the
entrance gate. Nonetheless, during the Survey, team members observed evidence
that some of the contaminated soll at the WPCP had recently been rémoved An
investigation during and after the Survey by site personnel revealed 1ha‘b the WPCP
had an overflow of nonradioactive sewage sludge from adjacer‘ft sludge dryrng beds
during early 1988. The materlal flowed over part of the’ area Contaminated by
thorium-232 and thorium daughters. The sludqe,,along wn;h some of the
underlying soil, was retrieved and placed by WPCP personnel in a pile next to the
fence north of the contaminated area for storag¢» The mlxture was eventually
spread by City of Ames personnel on ad] aeent ty 1and using a farm manure
spreader. According to Ames Laboratory’ p\arsonnel 's6me residual contamination
was found where the sludge/soil mlx’eure was: temborarlly piled. However, the
material was spread in an area Iarg’é"enough to nake thorium levels less than the
FUSRAP/SFMP maximum permltted surfa:,e level of 5 pCi/g soil averaged over a 100-
square-meter area. RIR

NN
.

3.23 Environmental Monitoring Program

Because current ‘Iabaratofy actlvmes do not have a significant potential to
contammate soils, the Ames Laboratory does not have a routine monitoring
program for. sdﬂs..._,k}owever, in May 1976, at the direction of the DOE Chicago
Operétitms Offlt:e, a radiological screening program was performed by the Ames
Labor&tOry to |dent|fy sites possibly contaminated with radioactivity as a result of
Ames Laboratory operations at the Annexes and the sewer release incident sites,
The radaologlcal screening program included soil sampling and/or direct
penetrating radiation screening at Annex |, Annex Il, the WPCP, City of Ames
Airport, Municipal Cemetery, and Grand Avenue underpass. Section 4.3.3 further
discusses the direct penetrating radiation screening results,
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The Ames Labdratory has written protocols for the non-routine radiological
environmental sampling they may occasionally need to perform and
operation/quality control protocols for the equipment used for the analyses. These
protocols were used for the 1976 radiological screehing program. Soil samples were
taken at all sites designated for radiological screening, except Annex Il and the

Grand Avenue underpass. The Annex Il area was in 1976 and is currently covered
with concrete so only survey meter readings were performed. Survey meter

readings at the Grand Avenue underpass did not locate any areas above
background Ievels In addition, site personnel could not confirm thtough interviews
(Vuerzba 1985). As a result, no soil samples were collec’cefaL at ‘the underpass
Additionally, a background soil sample was collected at the ISU Go‘lf Gaurse (Figure
2-2).

R
._=,< AR
. '

In general, soil samples were taken, using a 0. 7‘5 lnch (Zecm) d|ameter soil core
sampler, to a depth of 6 to 8 inches (15 to 20 cm) At thé WPCP, a 2-inch (5-cm)
diameter core sampler was used to obtam sampies to a depth of 30 inches (76 cm).
These soil cores were then divided m*to 4- um:h (10 c¢m) segments to determine
distribution levels of the radloactzve mafenais m’the soil. Soil samples were placed
in a standard geometry contamer holdmg approxlmately 400 g of soil. These
samples were analyzed qualltatnvely and quantitatively for gamma-emitting
isotopes using a gamma &pectrometer with a germanium lithium [Ge(Li)] detector.
Of the areas sampled above beckground levels were detected at only the razed
Annex | area, the WPCP and the City of Ames Airport; the results of this 1976
program are dlSCUSSGd be!ow

Ann.eﬁj,ili"-’Fpur"sd?'l‘.,samples were collected at the original site of Annex | (Figure 3-1)
an&”é"‘b'a‘i;:k'grounvd soil sample was collected at the ISU Golf Course. According to
interv~i'e-\‘/f\:/s,lwith site personnel, these locations were selected because of the
direction the wind would carry airborne material from the original building. The
results of the gamma analysis (Table 3-5) detected levels of uranium-234 (a
uranium-238 daughter) ranging from 0.0 to 40.5 pCi/g of soil. The uranium-234
should be in secular equilibrium with its parents, uranium-238 and thorium-234,
Therefore, the uranium-238 and thorium-234 would have the same activity in pCi/g
as the uranium-234 in the respective soil samples. No uranium-234 was detected in
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TABLE 3-5

GAMMA ANALYSIS RESULTS OF SOIL SAMPLES
FROM THE FORMER ANNEX | AREA

Radionuclide Concentration

Source: Adapted from Vierzba, 1985 .. o
Actinium-228 (a thomum~232daughter)

a 228Ac¢ =
208T| = Thallium-208 (a thquun‘r 232 dau hter)
¢ 234U = Uranium-234 (a uranlum 238 and thonum 234

daughter) :

d Theuranium-234 concentratlon was calculated using the
parent protactinium- 234m s 1001 kiloelectronvolt gamma
energy peak. < 5

e Location shown op. Flgure 3 1

f Background location: +SU Golf Course
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Sampling Location (pCi/g)
228Aca 208T|b 234(Jc,d
Te 0.644 0.222 12,1}
2¢ 0.737 0.269 405",
3¢ 0.635 0.280 | .. -12.5
ae 0.789 0.295 4%‘ 50,
Backgroundf 0.607 03;13 ""‘-‘.ff;Q.O‘
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[

the background sample collected from the ISU Golf Course. Levels of the thorium-
232 daughters actinium-228 and thallium-208 from the razed Annex | area were
similar to the background sample's levels.

WPCP - Five soil samples were collected at the WPCP (Figure 3-2) and one
background soil sample was collected at the ISU Golf Course. The gamma analyses
(Table 3-6) detected levels of the thorium-232 daughters actinium-228 and thallium-
208 ranging from 0.0 to 66.0 pCi/g and from 0.14 to 23.8 pCi/g, respectwely, of soil
at the surface. Actinium-228 and thallium-208 levels at the. surface in the
background sample were 0.77 and 0.38 pCi/g of sonl, respectwew Above-
background levels of the thorium-232 daughters actinium- 228 and thall.rUm 208
were seen at core depths to 76 cm in some WPCP samples ' A

Soils were also sampled at the WPCP in 1985 in the Area of cdntammatton identified
during the 1976 program (Figure 3-2). Concentratmns Of thoruum 232 daughters
(actinium- 228 and thallium- 208) in the upper 1 foot ef soil ranged from 10 to
50 pCi/g in the vicinity surrounding samplé ppln”ts 1 and 3 in Figure 3-2 and from

background to 10 pCi/g in the surroundmg area. The 1985 samples confirmed the

presence and relative concentratlohs estabhshed for thorium-232 daughters in the
1976 study. L o |

The WPCP is the only siteof the sew'gr'"ré’lease incident sites that currently has direct
penetrating radiation .doséfates above background levels, and is discussed in
Section 4.3.3. S e

City of Ames’".&i'r'bért “N'i'ﬁé"soil samples were collected at the City of Ames Airport
(Flgure 3:3) arvd 'one ‘background soil sample was collected at the ISU Golf Course.
The gamma analysls showed significantly above-background levels of the thorium-
232 d@_ugh‘ters actinium-228 and thallium-208 at only one location (Table 3-7). The
concen'fr‘a.‘tjpns of both actinium-228 and thallium-208 at this location were nearly
20 times the background levelsin the sample collected from the ISU Golf Course.
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RADIOLOGICAL SOIL SAMPLING LOCATIONS FIGURE 3-3

AT THE CITY OF AMES AIRPORT
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TABLE 3-7

GAMMA ANALYSIS RESULTS OF SOIL SAMPLES FROM

THE CITY OF AMES AIRPORT

' Radionuclide Concentration (pCi/g)
Sampling .
Location - 228Aca 208T|b
S T EE N £ A B va—
2c 0.99 029
3¢ 0.0 011 .
4 0.73 023
5¢ 0.54 Q.20
6¢ 0.61 . 0.30;
7¢ 0.80 “0:29
8¢ 0.77 10.25
9¢ I B 407
Backgroundd Q 61 0.21
Source: Adapted from VTerzba 1985
a 228Ac = Actinium- 228(athor|um 232 daughter)
b 208T| ="Thallium- 308'(a thorium-232 daughter)
¢ Locatidn shown on Figure 3-3
d Background locatlon ISU Golf Course
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3.24

Findings and Observations

The findings that involve soil contamination are the result of past releases, spills,
and disposal practices. They are presented here as well as within the context of
other findingsin Section 4.5.2 (Inactive Waste Sites and Releases).

3.24.

3.24.

1 Category |

None . ' '
......... « "\.‘
2 Categoryll

Uncontrolled removal or disturbance of radioac‘ewely contammated soil.
Uncontrolled removal or disturbance of the radloactwely contammated soi! at
the City of Ames WPCP may result in expanded areas 01‘ contamination.

B x.,“. " 4‘ .“
v,

From July 1951 until August 1952, radloactwe matenal released from Wilhelm
Hall at the Ames Laboratory to the samtary séwer contaminated sludge at the
WPCP with thorium and thorjium. daughteré The contaminated sludge was
temporarily stored in an unprotected pile’on the ground at the WPCP adjacent
to the sludge drying beds urml a" dnsposal method was identified. Section
3.2.2.2 provides a discussion of ‘tie disposal method. The pile was removed,
but the temporaty storaqe of the contaminated sludge caused contamination
of the under{ymg 0il w1th ‘thorium and thorium daughters. Soil sampling
results from the 1976 ‘radiological screening showed elevated levels of the
thormm 237 daughters actinium-228 and thallium-208. Additionally, the

-

_,.dsrect penetratmg radiation exposures above background levels (Section
K vf4 3:3). There are no controls employed by the Ames Laboratory or the City of

Ame,s for this area of soil contamination.

During the Survey, Survey team members observed evidence that some of the
contaminated soil had recently been removed from this area. An investigation
during and after the Survey by site personnel revealed that the WPCP had an
overflow of sewage sludge from adjacent sludge drying beds during early
1988. The material flowed over part of the area contaminated by thorium-232
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and thorlum daughters. The overflow sludge, along with some of the
underlying contaminated soil, was retrieved and placed by WPCP personnel in
a pile next to the fence riorth of the contaminated area for temporary storage.
The mixture was eventually spread by City of Ames personnel on adjacent city
land using a farm manure spreader. According to Ames Laboratory personnel,
some residual contamination was found where the sludge/soil mixture was
temporarily piled. However, the material was spread in an area large enough
to make thorium levels less than the FUSRAP/SFMP maximum permitted
surface level of 5 pCi/g soil averaged over a 100-square-metergre‘§;}z

\
[

3.243  Categorylll e
None
3.2.44  CategoryV

None ' ‘;:"". ‘,."':.4"'.-4., -
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33 Surface Water

This section deals with surface-water features In the Ames area; surface-water
pollution sources and controls at the Ames Laboratory; current and historical
surface-water and liquid waste monitoring programs at the Laboratory, including
the ASC; and findings and observations related to surface water. Drinking water
sources and uses are also discussed.,

3.3.1 Background Environmental Information

..
' '

111111
ey

33.11  Surface-Water Drainage e,

The Ames Laboratory is centered in buildings on the. horthem slde of the ISU
campus (Figure 2-3), although use Is also made of sevafal bulldings at the ASC,
located 1 mile northwest of the ISU campus (Figure 2-2) Both areas are located
within the Squaw Creek basin. The Ames Laboratory buildlngs on the ISU campus
are 1/4- to 4/10-mile south of Squaw Creek- while the ASC'ls approximately 1/2 mile
west of the creek (Figure 2-2). Trlbutaruefsto Sqdaw Creek that are affected by Ames
Laboratory operations include Onjon Cﬁeek ‘@nlon Creek Gulch, and several
unnamed tributaries, which draisn. the ASC, and Clear Creek and College Creek,
which receive drainage from the mamlSU campus(Flguresz 2,2-3, and 2-4),

Squaw Creek flows into" the South Skunk River approximately 4 miles downstream
of the ISU campus (Flgure 2- 2), The City of Ames WPCP is located on the South
Skunk River, 1/2 mtle downstrbam of the confluence with Squaw Creek. The South
Skunk River flows mto theM|55|ssnpp| River on the southeastern border of lowa, 160
miles southeast of Ames (Figure 2-1). Squaw Creek and the South Skunk River are

the major sources of recharge to the Ames aquifer, as discussed in Section 3.4.1.2.

A gagiﬁg,'st.ation is located on Squaw Creek at the Lincoln Way overpass, east of tt
ISU campds"'(Figure 2-2). Flows at the station have averaged 131 cubic feet .er
second (ft3/s) for a 29-year period of record (October 1919 through September 1927
and October 1965 through September 1986). Extremes in flow have ranged from
lows of no flow, which has occurred during most years of record, to a high of 11,300
ft3/s, in June 1975 (Melchar et al., 1987). Flow measurements for the above-
mentioned tributaries into Squaw Creek have not been reported.
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The Ames Laboratory facllity on the I1SU campus has no permanent surface-water
features. During rainfall events and snowmelt, drainage occurs by overland runoff
from permeable grassy and landscaped areas and from impermeable areas such as
parking lots, sidewalks, streets, and rooftops. Overland flow Is then collected in the
ISU street and parking lot gutters and routed to the storm sewers In those areas, as
described in Section 3.3.2.1,

The ASC is located on adrainage divide between Onion Creek Gulch to l:h&a west and
several unnamed headwater streams to the north and east (Figure 2- 4) The crest of
the divide runs north-south, just west of the Ames Laboratory Research Reactor
(ALRR) Building, Onion Creek Gulch is an intermittent headwater tr butary that
originates 1/4 mile southwest of the ASC, It flows into Onion Creek approxlmately
1/2 mile north of the ASC (Figure 2-2). Onlon Creek, also an lntermittent stream,
flows into Squaw Creek nearly 1/2 mile below ifs confernce with Onion Creek
Gulch, The unnamed streams also flow into Squaw Creek 1/4 mile north and east of
the ASC, W
With the exception of stream chanr»els'ahd'»ﬁ'a,pks;7'there are no wetlands or flood-
prone areas at the Ames Laboratofy, """ s

3.3.1.2 Water Supply, Uses, and Treatment

Water supply to the"A"fﬁos La'bo'r‘é't"ory is provided by the City of Ames municipal
system. The source of wator is the Ames aquifer, a deposit of alluvial sand and
gravel, which- uhderhes the Clty of Ames. The aquifer is recharged by the South
Skunk River ahd Squaw Creek, as discussed in Section 3.4.1.2. The City of Ames
pumpsfrom 20 wells (Flgure 3-4), of which Wells 7, 8,9, and 10 belong to ISU. Wells
7,8, and 9 supply IsU's power plant but can be diverted to the city treatment and
dlstnbutlon‘system, while Well 10 supplies the city system directly (Neumann, 1988).

The wells are in a 40- to 60-foot-thick deposit at a depth of approximately 130 feet
and have a total average daily yield of 6.5 million gallons per day (mgd). The water
is treatec at the City of Ames water plant for iron removal, softening, solids
removal, disinfection, and fluoridation before being distributed to users (Neumann,
1988). Atthe Ames Laboratory, municipal water is used at laboratory sinks, lavatory
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sinks and tollets, drinking fountains, for lawn irrigation, and In lasers and other
research and maintenance equipment for cooling. With the exception of bottled
delonized water that Is used in laboratories, these are no other sources of water,

3.3.2 General Description of Pollution Sources and Controls’

Three types of wastewater are generated as a result of Ames Laboratory
operations--sanitary wastewater, industrial wastewater, and stormwater. The
sources of these wastewaters and the treatment and disposal/dlschérge methods
used are discussed in the following subsections, ’

‘‘‘‘‘
[

3.3.2.1  Sources of Wastewatet RO
Sanitary Wastewater

Sanitary vvastewater is generated from all athe Ames Lanratory buildings with
the exception of the High Pressure Test Fagili ty at the ASC. The major sources at all
these buildings are lavatory sinks and tollets aﬂd drmking water fountains. Showers
are also contributing sources at the, CampUs Ware,house and the Maintenance Shop.
At both the ISU campus and the" ASC the Atnes Laboratory building sanitary lines
flow into ISU’s sanitary sewer system whlch also carries sanitary wastewater from
ISU-owned and operated- buildings.” The combined flow at the ISU campus and at
the ASCis then routed: 10 the City df Ames sanitary sewer system, which terminates
at the City ofAmes WPCP as dtscutsed in Section 3.3.2.2,

This same system aiso carrles industrial wastewater from the Ames laboratory as
dlscussed below -

1nd'éjl,s“tﬂr,iaf;WasteWéter

The majé'r*.%iources of industrial wastewater at the Ames Laboratory are laboratory
sink drains in Spedding Hall, Wilhelm Hall, the Metals Development Building,
Gilman Hall, the Office and Laboratory Building, Sweeney Hall, and the Alpha
Glovebox Facility at the rear of the Waste Disposal Building; shop sink drains at the
Maintenance Garage, the Maintenance Shop, the Paint and Air Conditioning Shop,
and the Campus Warehouse; and the washing machine at the Waste Disposal
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Building. Other minor sources include cooling water for welding at the shops and

the Metals Development Building; cooling water for lasers at the Office and.

Laboratory Building, Gilman Hall, and Spedding Hall; condensate from the steam
systém and air compressor at the Paint and Air Conditioning Shop; and floor drains
at ‘several shops and laboratories in Spedding Hall, Wilhelm Hall, and the Metals
Development Building. Based on.Survey team observations, these minor sources
contribute little, if any, contaminants to the wastewater. ‘

The dominant component in the industrial wastewater is potable water discharged
through the sinks in laboratories and shops. As discussed in Sectiot: 4. 1. most liquid
hazardous wastes, which are generated in small quantities in laboratorles and shops
at the Ames Laboratory, are segregated in separate contalnem and are either
treated on-site for recovery or hauled off-site for d|spOSal HoWever a portion of
these wastes, including acids, alcohols, solvents, and dllute metal solutlons is
discharged into laboratory and shop sink drams 3 ) 3

‘ o8
v, e

that is suspected of being radloactwew contammated The washwater is detained
in holding tanks, located in the basement fat analysis. If concentrations of
radioisotopes are below DOE Derlved Concemratton Guides (DCGs), the water is
released to the sanitary sewer. Radlmsotopes released to the sanitary sewer have
included small quantities.af tritium, cobralt-60, and cesium-134 and 137. From 1984
through 1987, 16,350~ gallons conmstmg predominantly of washwater (and some
ALRR decommlssmmng wastewater in 1984), were discharged from the Waste
Disposal Bulldmg tanks m four releases to the sanitary sewer (Table 3-8) (Voss,
198543, 198Ga Mathtson, 1987a 1988)

The lmdustnal was;c'éwater is discharged into the sanitary wastewater system
descnbed above “There are no separate records for the volumes of sanitary and
mdustrtai.yvaste discharges. However, all Ames Laboratory buildings and rented
space on the ISU campus discharge an estimated 90,000 gallons per day (gpd) into
the University system which, in turn, discharges 1.5 mgd into the City of Ames
sanitary sewer system. The University discharge represents 30 percent of the
volume received at the WPCP (Voss, 1985b).
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TABLE 3-8

RADIOACTIVE WASTEWATER RELEASES FROM THE WASTE DISPOSAL BUILDING

‘ Release Datea F:/e?t'elfar&% Radionuclide | A(Tcoi}f;t | D?EC?/E)Gb
| (gallons) W
’ - [November 11, 1984 7,500 | Tritium 72x102 | 2
Cobalt-60 8.87x 104 [} 5x103
Cesium-137 | 136x10-3}.. 3103
, October 29, 1986 7,050 Tritium 1.9x30°2 1 | "2
= Cobalt-60 3. 67 x ro«af;f:',-;v.' 5x 10-3
Cesium-134 | if12x10%. | 2x103
] ‘ Cesium-137., g7 104 3% 103
February 18, 1987 300 Tritiunge: - 8 x 10°5 2
Tuly 16, 1987 " 200 Cobalt- 60f~ '8.0x 107 5x 10-3
! Cesuum 137C " 4.0x 107 3x10-3

- Sources: Voss, 1985a, 1986a; Mathlson,1987a, 1988

a No releases were made in 1985
b DOE Derived Concentration Guld_es: :
¢ February and July 1987 combined..”

-----
oo
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At the ASC, approximately 8,000 gpd of sanitary and industrial wastewater are
discharged to the municipal system (Voss, 1985b). However, DOE contributes an
unspecified portion of this flow since its activities are restricted to two of the four
actively used buildings at the ASC -- the Waste Disposal Building, which includes the
Alpha Glovebox Facility, and the High Pressure Test Facility.

Concentrations of contaminants in the sanitary/industrial wastewater have not
been well studied. Limited wastewater sampling has been conducted by the City of
Ames and ISU as part of ISU's industrial pretreatment program agreement with the
City of Ames. One sampling location is at the point where the entlre l\SU campus
. system enters the city system. Because flow from the Ames Laboratury only

.....
ves

representative of the Ames Laboratory discharge.

Another sampling location is at the point where flow from the ASC enters the city
system. In September 1987, DOE terminated rts Iease gt the ASC and, since then, has
occupied only two of the four actlveiy used bunldmgs Before that time, DOE
operated the entire ASC and was usmg chrcmates in the ASC comfort cooling
towers. Thus, analysis of total chromtum and pH was required by the pretreatment
agreement. When ISU took control oF 'che area, chromate use was discontinued.
However, pH and chromate have- stqll been analyzed, and the most recent data
available (Ocwober 1987)- y|e|ded results as follows: pH of 7.6 units and total
chromium of less than-@. 02 mdhqram per liter (mg/L). These are well within the City
of Ames recommended mumuﬁal sewerage <ystem allowable aischarge limits of 6
to 10 units and 3. 5 mg/L respectlvely (City of Ames, 1983).

Stormwate'r‘.:‘a,v"',:j,j e

Sto‘f?ﬁw_afe} is geﬁerated by rainfall and snowmelt runoff from paved areas (parking
lots, rlc‘j‘aftj:lvs_, sidewalks), rooftops, window wells, and lawns. It is collected in gutters
and then routed to storm sewers. North of Pammel Drive (Figure 2-3), a storm sewer
runs from the parking lots on the western side of the Metals Development Building,
where it collects parking lot and roof runoff, north to the Ames Laboratory shops
area. Atthat point, the sewer collects runoff from the paved areas and roof drains,
and then discharges to a ditch between the Ames Laboratory shops area and the
railroad tracks. Some of the roof and parking lot drains in the western part of the
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shvops area discharge directly to the ditch along the railroad tracks. Most water in
the ditch flows eastward into Squaw Creek. However, the western portion of the
ditch, which receives direct discharges from the roof and parking lot drains on the
west side of the shops area, drains westward to Clear Creek (Figure 2-3). Clear Creek
flows into Squaw Creek 1/4-mile downstream of the ditch confluence (Figure 2-2).

Overland runoff from the Ames Laboratory area south of Pammel Drive on the ISU
campus and discharges from window wells and roofs drainage from this same area
flow into a series of storm sewers on Pammel Drive and beneath fthe Physics
Addition (Figure 2-3). These sewers join east of the Physics Addltlon The combined
flow is carried eastward and discharges into College Creek\ College Craek then
flows into Squaw Creek, 1/2 mile downstream. ‘>.'_“",""",l.‘f.',:'_;-«--‘.

TR
,'.‘ NHETY
i

At the ASC, stormwater on the west side flows overlaﬁd mto Omon Creek Gulch.
Roof and foundation drainage from the ALRR Eurldmg is prped to Onion Creek
Gulch. On the east side, an intermittent. drama.ge ditch originates at the
northeastern corner of the ASC (Figure 2- 43 Thrs dltch feceives overland flow and
storm sewer discharges from the northéastern portlon of the ASC. Roof drains from
the ASC Warehouse are piped to tiis drtch as well. The ditch flows to the north,
along a gravel road, approxlmatew 1/4 “'l'e to'the Squaw Creek floodplain. Runoff
from the southeastern portion of- the ASC is collected in a storm sewer, which
discharges to the head of-an intermiftent ravine immediately east of the ASC. This
ravine flows into the SQuaw Creek fIOOdplam 1/4 mile east of the ASC.

Stormwater may ac't as a cohdurt for contaminants it contacts on the surface as it
runs off and irr’che ground as it percolates downward.

\.,

3.3.2,.?:_ Wastewater Control, Treatment, and Disposal

The Ames Laboratory has implemented several administrative procedures to control
contammatron of surface water. These include written policies and procedures
concerning hazardous materials and chemical leaks, spills, and emission control. In
addition, posted safety placards and the Waste Management Plan, described in
Section 4.1.1, delineate procedures for minimizing discharge of liquid wastes into
laboratory and shop sink drains.
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Industrial and sanitary wastewater from the Ames Laboratory on the main ISU
‘campus and at the ASC is routed to the City of Ames WPCP. Although there is no
pretreatment of the wastewater, radioactive liquids, including washwater from
suspect radioactively contaminated clothing can be treated in a liquid radioactive
treatment system, located in the Waste Disposal Building. The system consists of
holding tanks, a particulate filter, and an ion exchange column. However, the
wastewater normally contains low levels of radioactivity and is therefore detained
and analyzed in radioactive waste holding tanks prior to release into the municipal
system, asdescribed in Section 3.3.2.1. } '{‘iffa! |

The City of Ames WPCP, located along the South Skunk Rlveﬁ (F]gure 2'12) has a
design capacity of 2.2 mgd but is presently treating 6.5 mgd - A new plant further
down the South Skunk River, which is planned to begm aperations in the spring of
1989, will have a design capacity of 12.1 mgd. The present plant (Figure 3-2), builtin
1949 or 1950, uses settling tank and trickling f‘lter tréatment Sludge is land-
applied in fields next to the WPCP and the ||qu|d efﬂu,ent ssdlscharged to the South
Skunk River. That discharge is National: Pollutant Discharge Elimination System
- (NPDES) permitted. Another mumupal treatment p}ant on South Maple Street by
Squaw Creek (Figure 2-2) no Ionger exns'ts and preceded the present plant.
However, the University had its @wn plam- unttl the 1940s, when it was connected to
the municipal system. The Ames: Laboratory buildings on the ISU campus have
always been connected to the Umverslty sanitary wastewater system.

Since 1978, wastewater from the ASC has been discharged to the municipal system.
However, from 1961 when the ASC was first developed, until 1978, there were four
separate trea‘cment systems at the ASC. Sanitary wastes from the ALRR Building and
the Waste Dtspo,sai Bwldmg flowed to a septic tank and then to a subsurface sand
filter, Labaratary wastes from the ALRR Building drained to an acid neutralizing pit
and Quspected of known radioactive liquid waste from the ALRR Building was
routed- to holding tanks in the Waste Disposal Building. Effluents from the
subsurface’ sand filter, the acid neutralizing pit, and the holding tanks were
discharged through a single pipe to Onion Creek Gulch. Liquids were released from
the holding tanks only if they were below AEC or DOE release criteria. The
discharge to Onion Creek Gulch was NPDES permitted from 1975 through 1978. The
ASC Warehouse had its own septic tank and drain field, and the effluent percolated
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into the ground. The ALRR Building and ASC Warehouse septic systems and the acid
neutralizing pit are discussed in more detail in Section 4.5.1.2.

Stormwater flowing off the Ames Laboratory site at ISU and the ASC, as described in
Section 3.3.2.1, is not treated.

1333 Environmental Monitoring Program

Surface water is presently not sampled at the Ames Laboratory., However,

ey
g

washwater from the laundering of clothing suspected of bemg radloactrvely

| contaminated is sampled for radionuclides before it is batcﬁ~re!eased from the

radioactive liquid waste tanks in the Waste Disposal Burldmg rntq the (:rty of Ames
sewer system. These samples are taken by Ames Laboratory personnel following
written protocol, and are analyzed at the Ames Laborafory, as drscussed in Section
4.4.1. Samples have been taken from the waste {“anks srnce thé canstruction of the
ALRR in 1962. Until 1978, thiese tanks drscharged tof}mon ‘Creek Gulch, and after
that to the City of Ames sewer system. Results of this sampling since 1984 are
presented in Section 3.3.2.1. At no" trme have réleases exceeded AEC or DOE
standards. S

In June 1984, ISU entered into I"an 4'|“rr'dustrial waste pretreatment program
agreement with the City- of Ames, under which effluent from the ASC to the city's
sanitary sewer system: was. to be grab sampled semiannually for pH and total
chromium. Although the ASC: was operated by DOE through a lease from ISU until
September 1987, the city has:taken the samples and the University of lowa Hygienic
Laboratory has performed the analyses. Total chromium was required for analysis
since DOE used Water contarmng 30 mg/L chromates in the comfort cooling towers,
the blowdowr\ from which was discharged to the City of Ames sanitary sewer
sysl’em In 1985 and 1986, concentrations of total chromium in the discharge to the
sanrtary sewer system ranged from 0 to 0.019 mg/L, and pH ranged from 6.9 to 7.75
units; Crty ‘of Ames recommended discharge limits to the sanitary sewer are, for
total chromium, 3.5 mg/L average during a reporting period and 5.0 mg/L maximum
at any time, and, for pH, 6.0 to 10.0 units (City of Ames, 1983). In October 1987,
after ISU took control of the ASC and chromate use was discontinued, total
chromium was measured at less than 0.020 mg/L and pH at 7.6 units,
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Historically, two other environmental monitoring programs, one for radiological
and the other for nonradiological parameters, have taken place at the Ames
Laboratory. Results of these programs were reported in environmental monitoring
reports. Environmental monitoring for radioactivity took place from 1963 through
1980 at the ASC. Both sampling and analysis were conducted by Ames Laboratory
personnel following written protocols. Water and sediment samples were taken on
Onion Creek Gulch upstream and downstream of the ASC effluent dlscharge pomt
on Onion Creek upstream and downstream of the Onion Creek Gulch confluence,
on the South Skunk River downstream of the Squaw Creek confluence and on Clear
Creek as a control (Figure 2-2). The potential doses from the comantratlons of
radlonuclldes in the surface waters and sediments were always below t‘,he dose

4,.
..

Environmental momtormg for nonradiological parameters (chlortdes hexavalent
chromium, zinc, pH, five-day biochemical oxygen demand and fecal coliform) took
place from 1974 through 1978. These sampies. taker‘r as part of the Ames
Laboratory NPDES permit monitoring requiremems( wert collected and analyzed by
Ames Laboratory personnel using EPA. and fteld test kit manufacturer's protocols.
The permit was terminated in 1979 after “che ASC effluent discharge was rerouted
from Onion Creek Gulch to the: C|ty of Ames ‘sanitary sewer system in September
1978. Water samples were taken from th,e discharge and from Onion Creek Gulch,
upstream and downstream of the dlstharge All parameters were analyzed in the
discharge water, but 0n!y hexavaleht chromium and pH were measured in Onion
Creek Gulch water

Nonradlologlcal parameters were usually within the NPDES effluent limits. A
notable exceptlon was hexavalent chromium, which exceeded the NPDES limit of
005 mg/L neariy 70 percent of the time. However, hexavalent chromium
concpnt:‘atlons in Onion Creek Gulch were not detectably different upstream and
downstr‘ea‘m of the discharge (Voss, 1977, 1978, 1979).

BN
v

33.4  Findings and Observations

Findings that involve surface-water contamination are the result of current and past
waste and materials management and control practices, and are discussed in
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findings In Section 4.1.2 (Waste Management) and Section 4.5.2 (Inactive Waste
Sites and Releases).

3.3.4.1 Catcgoryl
None

3.3.4.2 - Categoryll g

o
None RN
.','.42" A
3.3.43  Cateqgorylll
None

3344 Category IV

None
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3.4 Hydrogeology

This section discusses regional geologic conditions, aquifer characteristics, pollution
sources and specific controls, environmental monitoring progranis, and the effect
that Ames Laboratary operations have on the groundwater.

3.41 Background Environmental Information

Most of the background enwronment" mformatton in this sectlon has been

[N
[

Evaluation of Shallow Groundwater in the Ames, lowa Area (Akha\/u, 1970)

| 1
N

.
* .
'

3411  Geology R

The region surrounding the Ames Laboratory is" mantled by typtcally 220 feet of
Holocene and Pleistocene deposits of surficial. giaclofluwal deposits in the
floodplain areas and glacial drift in the’ up|and ‘areas (Table 3-9). The Ames
Laboratory is located between two aHuwa valleys 'that correspond to the South
Skunk River and Squaw Creek. The: bed{qck underlying the Pleistocene deposits
consists of approximately 235 feget of ﬁenmsyWaman shales and sandstone and thin
layers of limestone. Underlying the PennSylvaman deposits are up to 1,000 feet of
Mississippian sandy, cherty limestong, shale, and dolomite. Underlying the
Mississippian deposi‘gs.-'(s th'e'.‘S't._Pqtg'ﬁ?Sandstone Formation.

The floodplain depos*ts consnst of channels, overbank, terrace, and colluvial
detritus, Wthh’ form a complex interwoven meander pattern of sand, silt, gravel,
and clay that dwplays extreme variations of lithology over short horizontal and
vertlcaldistance These geologically recent deposits follow the courses of the South
Skunk Rwer and Squaw Creek.

The upléhd deposits consist of Pleistocene-age glacial till, a heterogeneous mixture
of sand, silt, clay, and gravel with occasional pebble or cobble lenses. These deposits
impart a gently undulating topography with ridges that are oriented northwest-
southeast and produce a scalloped pattern near the recent alluvial channels. The
topogtaphy in the upland areas surrounding Ames is mature, with relief ranging
from 20 to 50 feet. Reliefin the low floodplain areas averages less than 20 feet. The
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TABLE 3-9
IDEALIZED STRATIGRAPHIC SECTION, AMES LABORATORY

Depth
Age Lithology Formation Thi(cf!:r;ess Below
| ‘ Surface
Mixed Sand, Silt, Clay, |Surficial Solls 5-10' 0-10'
Gravel
Holocene & Fine Grain Silt and Upper Till 60 {%10-60'
Pleistocene Clay, Sand I A
Fine to Medium Sand |Intermediate 30t 6090
and Silt Till R
Coarse Sand & Gravel |AmesAquifer | . 4d:" | .90 - 130’
& Cobbles Y I
Fine Grain Sand, Silt, |LowerTill " |-"-.90™" [ 130-22¢"
and Clay = el
Pennsylvanian [Shale, Sandstone, and Cherokee + 235 220 - 455"
Thin Layers of Grbup
Limestone ‘ ,
Mississippian | Sandy Limestone ‘ \ St Louns 29' 455 - 484'
Shale and Dolormtq Warsaw 51' 484 - 535!
Cherty Dolom|te and Keokuk N/A N/A
leestone R
Source: Akhavi, 1&70 '
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upland deposits in the area of the Ames Laboratory can be differentiated into four
distinct units, the Upper Till, the Intermedlate Till, the Ames aquifer (the lower
portion of the Intermediate Till), and the Lower Till (Table 3-9). Above these tills lies
a thin layer of surficial soil. The total depth of these deposits is typically 220 feet,

The Pennsylvanian shales and sandstones that lie beneath the upland deposits form
two buried valleys that were formed by the South Skunk River and Squaw Creek.
Thevalleys are separated by a local bedrock high and join at the southern end of the
city at the confluence of the modern stream channels,

Scattered bedrock exposures occur along the channels of the Squth Skunk Rtver and
Squaw Creek. These outcrops typically are composed of Cherokee ‘Group bedrock
(Pennsylvanian period) and the St. Louis, Warsaw, eokuk, nd Burlington
Formations (Upper Mississippian). M

The most prominent structural feature in this: area is. au eastern -dipping, northwest-
southeast-trending anticline that passes jUSt nm‘th of the Ames Laboratory. The
anticline consists of inliers of Misglsmpp\an tock surrounded by younger
Pennsylvanian rock, The area is trahsected by seweral small faults but is historically
low in seismic activity. Only twa 9|gn|fncant earthquakes have been recorded in the
lowa area that have had an effect on the Ames region. An earthquake of intensity 5
occurred in 1872 and affected a 3,000 square mile area surrounding Sioux City, 180
miles to the west, and another lntens‘tty 5 earthquake occurred in 1905 and affected
a 5,000-square- mlle area surroundmg Keokuk, 190 milessoutheast of Ames.

3.4.1.2 'Gr"oun dwa'fé‘r'Re'Qime

Groundwater m the Ames area occurs in floodplain deposits, in the Intermediate Till
in the upland deposnts (the Ames aquifer), and in deeper formations that occur over
1,000 feet“below the surface.

Groundwater in the floodplain deposits does not constitute an aquifer. This shallow
groundwater occurs east of the Ames Laboratory in the vicinity of the South Skunk
River, Recharge is from localized surface infiltration, and discharge is primarily to
the South Skunk River with minor discharge to the Ames aquifer beneath it.
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Groundwater in the lower portlon of the Intermediate Till constitutes the Ames
aquifer, which supplles the City of Ames public water system. Beneath the City of
Ames, the aquifer typically occurs at a depth of 90 feet and is 40 to 60 feet thick,
The aquifer Is recharged through the glacial drift deposits in buried river channels
from the north and west, associated with the South Skunk River and Squaw Creek,
respectively; however, some local surface infiltration does reach the aquifer.
Aquifer gradients indicate that flow Is generally to the southeast. North of the City
of Ames, the South Skunk River discharges to the Ames aquifer; however, in the
vicinity and south of the City of Ames, the aquifer discharges to the &outh Skunk
River. The transmissivities of the Ames aquifer range from 50,000 to: 437 000 gallons
per day per foot. Information on the use of the Ames aqulfer for drlnklhg water is
discussed in Section 3.3.1.2. RO

The Ames aquifer has been contaminated with phenol frem actwltles not assoclated
with the Ames Laboratory. An abandoned cdql gasmcation plant located in
downtown Ames approximately 2 miles eastﬁdutheaﬁt of the ISU main campus has
been identified as the source of contammatron (Ahkavi 4970).

The de~p bedrock aquifer lies below’ the Mlssmsmpuan age deposits listed in Table 3-
10. It is a regional aquifer and. supp{Ies water for. irrigation and watering of
livestock in the surrounding area:. Th|s aquifer is effectively separated from the
Ames aquifer by up to 1 000 feet ofshales limestones, and dolomites. The depth of
the deep aquifer is vanable and may be as much as 1,200 feet. Recharge to this
aquiferisnot known to occur m the area of the Ames Laboratory,

3.4.2 Ge't\eré‘J Dé‘s'c"'ript'I'on of Pollution Sources and Controls

The Ames Laburatory has eight potential sources of pollution that could impact
both the shallow groundwater and the Ames aquifer. Six of these sources are
assocuated“WIth past activities at the Ames Laboratory, and the remaining two
sources are associated with current activities. These potential sources involving past
and current activities are described generally below and in greater detail in Sections
4.5.1.2and 4.2.1.5, respectively.
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34.21 Inactive Sources

The inactive Chemical Disposal Site at the ASC Is a potential source of contamination
of both shallow groundwater and the Ames aqulifer. The unlined plts were used in
the past for disposal of radionuclides, laboratory chemicals, and toxic and reactive
metals and metal compounds.

Also at the ASC is the inactive septic fleld used In conjunction with the Ames
Laboratory Research Reactor (ALRR). Chromium-based corrosion Inhib}tors used in

.
Pt

the Ames aquifer. .:

Annex | and Annex Il, now demolished, were the sntes of thor‘lum and uranium
processing in the 1940s and early 1950s, Radioactlve cdntamlnan“ts were released
from these buildings to the surrounding soil, and may be a sourte of contamination
of the Ames aquifer, G

g, ey
L Y "4 e K
“ “ ‘ <

The Ames Laboratory inadvertently releésed thorlum contaminated wastewater to
the City of Ames Water Pollution Control F’Iant from 1951 to 1952, The resulting
thorium-contaminated sludge. ’f(om ‘che plant was disposed of at the Ames
Municipal Airport, at a small sludge fleld adjacent to the plant, and at several other
locations throughout the city. Thé.sludge at the plant and the alrport may
potentially be further- dsstributed through inadvertent disturbances or leach into
the shallow groundwaterlnthem areas.

3422 ch_:ye §ou ~g_
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In addiﬂon to the mactlve sources, there are two active underground storage tanks
(USTS), or‘\e Iocatéd at Wilhelm Hall and installed in 1970 and one located at the
Metals Dayelopment Building and installed in 1965. Both tanks are asphalt-coated
steel and ‘are currently used to store diesel fuel. They have never been leak tested
and may be releasing some tank contents to the underlying soils and groundwater,



343 Environmental Monitoring Program

The Ames Laboratory does not have a groundwacer monitoring program. Wells
have never been installed and background water quality data have not been
compiled by the Laboratory,

344 Firnndings and Observations

The findings involving groundwater contamination are assocsated with
underground tank storage of diesel fuel and past releases, sles, or disposal
practices of hazardous substances, and are therefore discussed: withm the context of
other findings In Sections 4,2.2.4 (Toxic and Chemlcal Substahces) and 4,5.2.3
(Inactive Waste Sites and Releases). g g
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4.0 NON-MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

This section discusses findings and observations pertaining to waste managemeht,
toxic and chemical materials, radiation, quality assurance, and inactive waste sites
and releases. These discussions do not include a background environmental
information section because the areas addressed are not necessarily tied to one
medium as was the case with the discussions in Section 3.0. The discussions include
an environmental monitoring program section where appropnate and where
mformat|on was uvailable. S

4.1 Waste Management o e

The Ames Laboratory generates and manages a \,anety of hazardous, radioactive,
mixed, and nonhazardous wastes. These wastes, are generated at the buildings on
the main ISU campus and at the ASC. The generatmn rates and compositions of the
Ames Laboratory waste streams are typtcal 6t those found at any specialized
research facility, they fluctuate constantly dependlng on the size, number, and
variety of research programs at the Laboratory whsch start, evolve over time, and
eventually are discontinued. This proﬂle of waste generation contrasts sharply with
that of a typical DOE productlcm factltty, which would generate a much greater
quantity of waste with a l[elatlvely coqs:'gant composition and generation rate.

The Ames Laborator'y' has d'é\}élop'e"a a Site Waste Management Plan to help control
the generation, handlmg, and disposal of its waste. The plan, which was updated
for 1987, glves general descnptuons of waste types, quantities, and facilities, and
provides fiowcharts that show how each waste type is generated handled, and

. dnsposed of (Ames Laboratory, 1987).

The fo1lowmg sections discuss the physical characteristics, generation processes and
rates, and management methods for the hazardous, mixed, radioactive, and
nonhazardous wastes produced at the Ames Laboratory. The characterizati:n and
management of toxic materials, including polychlormated buphenyls (PCBs) and
asbectos are discussed in Section 4.2.1.
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4.1.1 General Description of Pollution Sources and Controls - Hazardous
. Waste

Hazardous waste at the Ames Laboratory is regulated, generated acmmulated and
dlsposed of as discussed below.

4.1.1.1 Hazardous Waste Reqgulatory Status

The Ames Laboratory classifies itself as a conditionally exenqpt sma|l -quantity
generator (SQG) of hazardous waste as defined in the Resource: Conservatron and
Recovery Act (RCRA) of 1980, as amended by the Hazardous and Solid Waste
Amendments (HSWA) of 1984. This classification exempts’ fhe Laboratory from
complying with the majority of requirements set fort’n m RCRA for generators of
hazardous waste, including those relating to ciosed contamers ‘container condition,
container labeling, and storage area specn‘lcatrons In order for the Laboratory to
retain this exemption, it is not permitted to gerférate m@re than 100 kilograms (kg) -
of hazardous waste in any given month and must not store more than a total 1,000
kg of hazardous waste on-site at any trme Although the Ames Laboratory appears
to be exempt from many RCRA. regulatlons based on the Survey's review of waste
generation at the Laboratory, t‘ne Survey found that the Laboratory was not
accurately measuring its hazardous waste generation rate. Under 40 CFR (Code of
Federal Regulations) 261 5(d) the. Ames Laboratory must determine on a monthly
basis the quantity O'F 4l hazardous waste that is treated or reclaimed either on-site
or off-site, and tHe hazardous waste that is shipped off-site to RCRA-permitted
treatment, storage and dtsposal (TSD) facilities. However, the Laboratory is not
reponing-. the re}atrvety small quantities of hazardous chemicals that periodically
undergo on srte trea‘tment asdiscussed in Section 4.1.1.4.

41 12 Y HazardousWaste Generation

The variety of hazardous waste qenerated at the Ames Laboratory includes spent
solvents, acids and bases, reactive substances, aqueous metal solutions, mercury,
and unused chemical reagents. For each waste type, the associated generation rate
at any generation point may vary from an occasional fraction of a milliliter to
several kilograms per week.
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'The hazardous wastes at the Ames Laboratory are primarily generated in the

research laboratories, although some wastes are also produced as a result of
support activities in the shops. The specific waste types generated by each of the
activities are summarized in Table 4-1 and'are discussed below.

Laser Laboratories

produce the most constant stream of hazardous waste in terms Of‘.ttS genera‘uon
rate and composition. Many of the lasers use a solvent and dye mlxture in their
operation. The mixture is periodically replaced in the laser and the old mixture is
handled as a hazardous waste in the laboratories. The sblvent usually is methanol;
however, other solvents including ethylene glycol; ethanal benzene and p-dioxane
are used. Dozens of different dyes are used, anrd the Ames Laboratory Safety,
Health, and Plant Protection Division (SH&PP) staff and some researchers do not
have access to safeiy or environmental. data far thé dyes. Some of the trade names
of the dyes include Exciton, Kiton ,‘R‘hodamme, ;‘md Coumarin. In some cases the
dyes had been identified and Iabeled és suspected human carcinogens. When used,
the dyes are typically mixed w1th solvents in extremely iow concentrations (i.e., less
than 0.1 percent). A smgle laser Iaboratory may generate several gallons of the
spent solvent/dye mlxture each year. The Survey identified at least six general
locations at the Amesl aboratory where solvent lasers are operated.

Some of the. iaser" l’aborato'ries use inert gaseous media instead of solvent/dye
mixtures, ar)d these Iaboratones generate none of this waste.

Laserffl-a'bd,raté‘r-iég also produce other hazardous wastes, including used samples and
spé‘r{’t"sd'h'/'ents used to clean glassware. Solvents used to clean glassware include
methanol ~acetone, and 1,1,1- trichloroethane. Used samples typically consist of
various reagents including some toxic heavy metal compounds, dissolved in a
specific solvent including n-hexane and n-octane. The reagent concentrations are
extremely low, and little information is available regarding the generation rate of
these wastes.
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Other Laboratories

Most of the other laboratories at the Ames Laboratory generate small quantities
(i.e., typically a few liters per week or less) of hazardous waste as part of thelr
research.

Materials Science and Chemistry Laboratories - These laboratories generate several
wastes, including spent perchloric, nitric, hydroﬂuonc and sulfuric acids which are

v,'.
[

spent non halogenated solvents. A given laboratory typuca!ly generates a fractlon of
a liter of spent acid or spent photographic chemicals in, a week However, records
are not maintained concerning the generation of. ‘these wastes at individual
laboratories over the long term. P :
Fossil Energy Laboratories - These Iaboratdfieﬁ“éé'néFaxe‘dilute aqueous sodium
hydroxide solutions and small quantities, of- solvents, In addition, these laboratories
generate waste acetone from clean;ng g!asswafé ’

X-Ray Diffraction Laboratorles and Physncal Chemistry Laboratories - These
laboratories generate wastes in c0mposmon and quantity comparable to those
generated in the Matenal Science and Chemistry Laboratories. The wastes consist
primarily of spent ac1ds and phc}tographm chemicals and small quantities of solvent
used to clean g_fa{s.»y,are . These solvents include acetone, hexane, 1,1,1-

trichIoroethan_e;,-and<ghlq-rb'fbrrn.

Sample. Preparatlon taboratories - These laboratories generate spent perchloric and
hydrochlonc acrds and solvents (acetone and methanol) used in electropolishing

samples and cleaning glassware. A total of approximately 65 gallons per year of this
waste is ggnerated in these laboratories.

Mercaptan Chemistry Laboratory - This laboratory stores and uses a relatively large
number and quantity of chemicals. However, little waste is generated since the
solvents and aqueous solutions produced are evaporated in separation processes.
The laboratory has an acid bath, used for cleaning glassware, which is periodically
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changed out, and also generates small quantities (l.e., a few grams per month or
less) of dirty elemental mercury,

Metals Purification and Fabnwtron Laboratories - These laboratories generate small
quantities of solvents fr(rﬁ' cr/rpar“ts washer used to clean metal samples. The solvent
mixture in the parb washer Is a commercial mixture containing only
nonhalogenated species. Solvents and acids are also used outside the parts washers,
However, no measurement of the quantity or composition of these.materlals was
available. PR

Analytical Chemistry Laboratories - These laboratories usg re variety of reagents
solvents, acids, and metals. These laboratories were observed 'to generate a larger
volume of waste than that generated in other Iab\Oratorres {except the laser
laboratories) due to the nature of the research performed -However, accurate
quantitative records on actual or average waste generatrcm rates are not available.
Spent solvents generated include acetone ethanor, met‘hanol hexane, acetonitrile,
toluene, ethyl ether, chloroform, tetrahydrofuran, tetrachloroethylene,
dichlorobenzene, and methylene chlorlde Used meta\s (not necessarily hazardous)
include iron, sodium, mercury, tantaLum, van,adrum thallium, osmium, rubidium,
iridium, platinum, and palladlum Heavy metal and cyamde compounds also are
used and eventually become waste."

¢
'

‘s
e

Alpha Glovebox Facrlrtv - Thrs Iaboratory conducts nuclear fuel reprocessing
research at the ASC and genera{es small quantities of spent acids and solvents from
used samples and cleanrng g!assware

o,
‘e
.

Shop’s..‘.__.

/
|

The Mamtenance Garage and Paint and Air Conditioning Shop also generate small
quantrtres of hazardous waste. The Maintenance Garage has a “5-gallon parts
washer that uses a commercial, nonhalogenated solvent mixture. The parts washer
is changed out very infrequently (less than once each year) because of its low usage.
The Paint and Air Conditioning Shop generates approximately 5 gallons per month
of paint sludge. The Ames Laboratory had no available information concerning the
composition of the potentially hazardous sludge. |
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4113 Handling and Disposal of Hazardous Waste at Generation Points

Once generated, hazardous waste is managed or disposed of by one or more of the
following optional methods:

®  accumulate at the point of generation in a satellite accumulation area
and eventually turn over to the SH&PP staff for further action;

o
4
‘, |

® accumulate at the point of generation and attempt’ to reclalm the

material either in the laboratory or through an fo site” cammemal
vendor;

e evaporateinalaboratory hood;

® pour down drain with possible Qeut.r,ié}_ijé‘a;io"h‘;'.'or dilution as permitted
under 40 CFR 261.3(a)(2)(iv); an“cja RO

e accumulate at the point fgenerafqan in a satellite accumulation area

and contact the ISU Envtronmental staff for pickup and disposal through

ISU channels.

‘e
R

The option or comblnatloh of op‘tipns used in a particular laboratary is determined
by the laboratory. superwsor or program director in that laboratory. The factors
considered in choosmg an. optuon include convenience, the type of waste and its
hazardous charactenstlcs, &nd the dollar cost involved in carrying out the option in
terms of staff t1me and laboratory space needed for temporarily accumulating the
waste """

Guldance provided to researchers to ensure environmentally sound disposal of
hazardoys wastes consists primarily of the Ames Laboratory Safety Rules Placard, on
which I[tem 32 states, "Waste hazardous materials shall not be placed in waste
baskets, dumpsters or poured down sinks or drains,” and Item 33 states, "Consult
Safety, Health & Plant Protection concerning the proper disposal methods for all
radioactive, chemical, and hazardous material or equipment" (Ames Laboratory,
1988a). '



Waste accumulated in the laboratories for turning over to the SH&PP staff is usually
stored in several types of containers. Waste soivents and aqueous solutions are
stored in 2- to 4-liter glass or polyethylene jugs. Metals and metal compounds are
typically stored in small glass jars. Metal safety cans are not used, Laboratories
typically closely track the availability of empty solvent and acid jugs since they are
reused for the accumulation of waste. The containers sometimes have an original
product label on them on which "WASTE" is handwritten, In other cases, the
containers have no label indicating that the material in the containet’ is waste or
hazardous. In only a few cases are the containers labeled such that: .an observer
would be able to identify their contents. In some cases, the contamefé ate not kept
closed. RS

The hazardous waste that is turned over to the SH&P’P staff is stored temporarily
and then subsequently managed in a variety of ways as dnscussed in Section 4.1.1.4,

Evaporation typically is performed as a waste’ reductlon measure with either
aqueous or solvent-based wastes. This actnvnty is, neither controlled nor encouraged
by the SH&PP staff, however, and the extent to whrch it occurs is not known, It
typically is performed by leaving awaste contamer openin ahood. However, waste
containers may also be left open sumply for convemenre resulting in unintentional
evaporation losses and pot‘entlalspulls._ 5 -

Within the |aborat0r1es a varlety ofwastes are poured down drains, including both
halogenated and ndnhalogenated solvents used for cleaning glassware, acids used
for cleaning glassware ar cleanmg or etching samples, and solvent- and aqueous-
based liquid samples Some researchers attempt to dilute or neutralize the wastes
before or-as they are-poured down the drain, but this is not uniform since in some
cases acsds and sojvents are disposed of at full strength. In other cases, acids are
poured over limestone cobbles in a sink, or acids and solvents are poured down the
drain w1th,§ large volume of water. The concentration of hazardous constituents in
some wastes, such as aqueous samples, already may be very dilute. This activity is
neither controlled nor encouraged by the SH&PP staff and accurate quantitative
and qualitative data on the waste disposed of in this fashiori are not available.
However, the quantity released to the drains appeared to the Survey team, based
on interviews with laboratory personnel, to be at least an order of magnitude less
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than the maximum allowed according to RCRA regulation 40 CFR 261.3(a)(2)(iv)(E)
(approximately 55 Ib/day of toxic listed wastes, based on the City of Ames 6.5-mgd
WPCP). The SH&PP staff has implemented item 32 on the Ames Laboratory Safety
Rules Placard, as revised January 1988, which states, "Waste hazardous materials
shall not be placed in waste baskets, dumpsters, or poured down sinks or drains" in
order to minimize disposal of chemicals to the drains (Ames Laboratory, 1988a).

The option of pickup and disposal through ISU channels is only avallablg t e few
Iaboratories where researchers have split appointments wrth‘ lSl' These
Hall, and possibly some located in the Office and Laboratory Burldlng (OLB) When
a split appointment occurs, a researcher may dispose of hazardbuswaste ‘with either
ISU or the SH&PP group. In these cases, the researcher decldes "through which
channels the waste will be disposed of. The potantlal c;cmsequence.s of the split
requirements are open to mterpretatron and coula nof‘oe determmed by the Survey
team, R

The handling of waste at the specuflt laboratqrres and shops as |dent|fred on Table
4-1 is discussed below, L

Labaratories

Laser Laboratories: generaHy acctxmulate waste solvent/dye mixtures and turn them
over to the SH&PP staff quuud samples and acids and solvents used for cleaning
glassware ganeraHy are ‘turned over to the SH&PP staff. However, some are poured
down drarns T‘he Survey team observed open waste containers in the Laser
Laboratbrres on the first floor of the OLB, in the basement of Spedding Hall, and in
the basement of Gilman Hall.

Materials Science and Chemistry Laboratories in Wilhelm Hall dispose of most
wastes down the drain, including spent acids, solvents, and photographic chemicals.
One of these laboratories at the east end of the second floor of Wilhelm Hall
accumulates its waste solvents and aqueous solutions for the SH&PP staff in open
glass chemical product jugs.
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The Fossil Energy Laboratories In Wilhelm Hall and Spedding Hall accumulate most
waste solvent-based solutions for the SH&PP staff, except acetone used for glass
washing, which Is disposed of down the drain. All waste aqueous solutions also are
disposed of down the drain.

The X-Ray Diffraction Laboratory on the third floor of Spedding Hall disposes of
small quantities of waste acids and solvents (mostly acetone but also 1,1,1-
trichloroethane) by evaporation and down the drain. ',j"~,

The Physical Chemistry Laboratory on the third floor of Speddmg Hal] turns over
waste solvents to the SH&PP staff,

The Sample Preparation Laboratory on the second floot ofSpedding Hall disposes of
small quantities of acids and solvents down drains..:

The Mercaptan Chemistry Labaratory in Speddlng Ha(Fd\sposes of its acid bath and
dirty mercury by turning it over to the SH&PP s‘caff

The Metals Purification and Fabncatnon Laboratorms dispose of small quantities of
acids and solvents down drains. The parts washer solvent is disposed of by turning it
over tothe SH&PP staff, . R -

The Analytical Chermstry Laboratorrés on the third floor of Wilhelm Hall accumulate
most solvent and aqueous qutes ‘and turn them over to *he SH&PP staff. However,
some are dlsposed of down drains. Those in Sweeney Hall have them picked up by
the ISU Envuronmental staff. The Chemical Engineering Laboratory in the Metals
DevelOpment Buuldmg disposes of aqueous wastes and small quantities of solvent
waste, mcludlng .methylene chloride, down the drain. One of the chemistry
Idboratanes on the second floor of Gilmar Hall accumulates and redistills its
metal/solvent mixtures to recover the rare metals for sale to off-site reclaimers. This
laboratory ‘also has an acid bath which is disposed of through the SH&PP staff.

The Alpha Glovebox Facility disposes of small quantities of spent acids and solvents
dnwn the drain,
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Shops
The Maintenance Garage turns over Its parts washer solvent to the SH&PP staff.

The Paint and Air Conditloning Shop disposes of approximately 5 gallons of
potentlally hazardous paint sludge each month with its nonhazardous solid waste,
The sludge Is accumulated in a 5-gallon plastic paint bucket. As stated in the
previous subsection, no information Is available concerning the presence of any
hazardous constituentsin the sludge, '

J A
e \
P

4.1.1.4 Handling of Hazardous Waste by SH&PP and ISU S.tzi'f'f‘”‘:' !

Once any hazardous waste Is removed from its point of generat}on, it Is generally
handled by the SH&PP staff. The path of waste. as I moves ‘through the Ames
Laboratory SH&PP system is described in the 1987 Slte Waste Management Plan
(Ames Laboratory, 1987). In addition, some hazardnurwa,ste from Ames Laboratory
research activities is sent through the ISU &ystem, as discussed in Section 4.1.1.3;
however, the ISU waste management system wm not be described since it was not
part of the DOE Environmental Survey L

Typically, the SH&PP staff takes cont’rol of the waste after it is delivered to the
SH&PP office located at- the eastern end of the first floor of Spedding Hall.
Individual generators hand carry the waste containers to the SH&PP office or use a
cart if the quantity. ofwas‘te is to0 Iarge to carry, However, SH&PP staff may pick up
the waste at |ts generatlon pomt if itis reactive or unusually dangerous.

The SH&PP offlce serves several other administrative functions, and therefore is
normdtly occupted during all working hours (8 a.m. to noon and 1 p.m. to 5 p.m,,
Monday through Friday). Generators Jelivering waste to the office are first
requured to fill out a waste characterization data sheet that identifies the generator
and the quantaty and approximate composition of the waste. The sheets do not
specify the date of generation or date of delivery to the SH&PP office. In some
cases, when the waste composition is unknown, the sheets are not filled out; this
occurrence is not uncommon. The Survey team noted the presence of several
containers of unknown potentially hazardous wastes within the iacility.



At the SH&PP offlce, the flrst step In categorizing the waste occurs, Since hazardous
and radioactive wastes and some surplus materlals (equipment and chemlcals) are
delivered to the SH&PP office In the same fashion, the SH&PP staff first separates
the hazardous, potentially hazardous, and unidentified wastes. The wastes are then
accumulated In thelr original containers In hoods, on countertops, and on the floor,
depending on available space. When one cartload of waste and surplus chemicals
has been accumulated (approximately eight gallon-sized jugs or the equivalent), the
waste and chemicals are transported on the cart to Room B55 in the‘b"asement of
Spedding Hall by the SH&PP staff. This occurs at Irregular inte’{yal& averaglng
approximately once each week. e,

When received in Room B55, the waste and surplus chemlgals are -I'Irst Iogged into a
logbook. Wastes may be stored for several days in a speélﬂed cabmet In Room BS55
before being logged In. The logbook contains the: followmg Information for each
waste if the mformatlon is available: »

'''''''

the date logged in;

the composition of the waSté;
the quantity of waste (volume),
the weight of the waste; ) N

the source of the waste (i.e. the research group);

the buuldmg and room number of the source;

the hazard c|as‘s ofthe waste (e.g., corrosive, toxic, flammable, reactive);
how the waste was handled; and

the dat,e the waste was disposed of (e.g., shipped off-site).

'~,,
0

No effort iS l’madé*i’o compile the waste quantity data (excluding surplus chemicals)
in the 169560&( to determine a monthly generation rate. The Survey team was not
able to m’a',l‘g_e this determination from using the logbook. However, after a review
of the Ames Laboratory hazardous waste generation and management practices,
the Survey team estimated that the monthly generation rate is less than 100 kg.

After being logged in, the hazardous waste containers and surplus chemicals are
segregated. Unknown wastes and wastes that are to be treated are further
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segregated. The materlals essentially are segregated according to how they are to
be handled, as follows

store and analyze (unknown wastes);

treat (neutralize and/or separate);

store for reuse (surplus chemicals and metals),

store for off-site reclamation, recycling, or resale;

transport to Waste Dnsposal Building at the ASC for temporary storage
(awaiting disposal); o

® transport to the. Blue Sned at the ASC for Indeflnite staragé (awaltlng
disposal).

Room B55 is approximately 12 feet by 20 feet In sizé. aﬂd eon*ains several metal
cabinets for storage of equipment and chemnca!s,*a hood a drying oven, a sink a
flammable materials cabinet, a metal shelving unjt, two Iarge tables, and a desk.

s directly connected to Room B57, which is. also u’sed for the handling of waste and
surplus chemicals. The flammables cabmet stqres glass jugs of solvents walt'ng for
analysis or transport to the Waste D|§oosal Bulldlng at the ASC. The hood contains
containers of aqueous and solven.t was‘ﬁes be!ng treated for metals removal, wastes
awaiting treatment, and various mlscellaheous chemicals. The cabinets under the
hood contain a supply of acids and bases used for various treatments. The oven,
which has not been used for severakmonths has been used for drying potentially
radioactive soil samples The - shefvmg unit contains more than 100 bottles of
various reagents ahd metal “'These chemicals are in their orlginal product
containers andare bemg Stored for potential use at the laboratory, sale to a
chemicals broker, 0r d|sposa| as hazardous waste. One of the cabinets contains a
comparable quan‘uty of surplus reagents also being stored for potential use at the
Laboratory )

Approxlfha;tely 40 liters of various waste acids were being stored in boxes on the
floor of Room B55 at the time of the Survey, awaiting neutralization and recovery
of metal salts (to be performed in the hood). This process is identified in the 1987
Site Hazardous Waste Management Plan. The contaminants present in the waste
acids were not known. The treatment consists of pH adjustment across a wide range
and the recovery of any precipitates generated during the adjustment. Depending
on the identity and value of the material recovered, the material is to be stored in
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Room B55 for either sale, reuse, or disposal. The liquld phase resulting from this
treatment Is further adjusted to within a nonhazardous range (l.e.,, approximately
between pH 5 and 9) and Is disposed of down the drain, This option of treating
thelr own hazardous waste Is strongly encouraged at the Ames Labioratory,

Room B57 also Is occasionally used for the management of hazardous wastes. The
room contains two hoods and an under-counter cabinet used for storing solvents

used to perform separations. Several small plastic bags of various preqlpitates were

being stored in the hood In Room B57 awalting further action at.the tlme of the

Survey,

‘e
,,,,,

) o
Ve oty
!

o 'u \ " L

Rooms B55 and B57 are kept locked and access Is avallable only throughthe SH&PP
staff. Both rooms are equipped with fire extlngulshers L

Hazardous wastes may accumulate in Rooms, 855 and 857 for several weeks or
months before being treated or moved. Nearly al{ potemial wastes In the rooms are
labeled In some fashion, but many of. the labdls are ‘handwritten and are not
readable, and a few substances have two qr mdré dlfferent labels or are not labeled

at all. ~

Hazardous wastes Identlfied as bemg ef nb beneficial value are transported to the
Waste Disposal Bullding at the ASC at lrregular intervals averaging approximately
once every 2 weeks, Approxlmately one cartload (8 gallons) of waste Is transported
each trip. The waste con’tainers are transported in boxes with a liquid absorbent on
a cart which is, |od.ded into the back of an Ames Laboratory pickup truck and driven
approximately 2 miles over publlc roads to the ASC. Here the waste is unloaded and
placed on. thélbddmg ‘dock of the Waste Disposal Building. A fenced-in area on the
covergd loadlng dock is used as an accumulation area for hazardous waste.

The acc(i‘njjq,lation area at the Waste Disposal Building is approximately 10 feet by 12
feet, is roofed, and has a concrete floor. The area is kept locked. At the time of the
Survey, the area contained three 55-gallon drums of mixed solvents; two 55-gallon
drums of a mixture of tributylphosphate, amasol, aluminum nitrate, and rare
earths; one 55-gallon drum of waste oll (discussed further in Section 4.1.4.1); one 5-
galion can of sodium metal reported to be up to 20 years old; a small jar labeled zinc
waste; approximately thirty 1/2- to 1-gallon glass jugs of methanol/dye waste; and
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approximately fifteen 1- to 4-liter jugs of other assorted solvents, aqueous
solutions, and alcohols. The drums of solvent and oil and one of the
tributyiphosphate drums were located in metai‘drip( pans with a small amount of
absorbent material. All the drums were closed and at least partially full.

Once received at the accumulation area, solvents are poured from the glass bottles
into one of the drums. Other wastes are kept in their original containers, which are
identified by handwritten Iabei Wastes accumuiate at this location untii shipped to

to evaporate dry and are discarded as solid waste.

The SH&PP staff performs small fire training exercises three orkid'iir‘"%iihés each year.
Approximately 1 liter of waste methanol/dye mixture is used an eaqh occasion. The
waste is mixed in a one-to-three ratio with kerosepe, ignited in. a pan, and put out
using a fire extinguisher. Students repeat. this exerCise several times. The
Laboratory has burned both carcmogenic and noricarcmogenic dyes in this fashion.
This exercise is performed during warm weather months in front of the Campus
Warehouse loading dock. PN

In the past, various hazardous wastes and other wastes have been transported to
and stored in the metal Blue Shed" at the ASC. Wastes are no longer regularly
transported to the shed, however a, the time of the Survey, several wastes were
being stored there. for an uhknoWn time, including a 1-gallon container of
potentially hazardoUs organidaqueous solution, a 10-gallon container of rare
earths in solution;.a iar of sodium sulfide, a drum of metal yttrium turnings, and a
bench saw. contaminated with radioactive arsenic and tellurium. The shed was
identified to the Survey team as a former storage location for pyrophoric or reactive
wastes awai‘ting shoot and-burn destruction, but no pyrophorics or reactives were
being stored there at the time of the Survey.

'Historicaily, reactive wastes were regularly shot and burned near the ASC several

times a year. However, the practice was temporarily halted in 1987 (Joseph, 1987).
Since that time, only one shoot-and-burn incident occurred on an unspecified date
in early 1988, when approximately one-and-one-half liters of ether and one-quarter
pound of lump sodium metal reportedly were shot and burned. The shoot-and-
burn facility is located on ISU property in an undeveloped area on a nonpublic

4-15



gravel road approximately one-third of a mile north of the ASC b‘uildings. The
shoot-and-burn facility consists of an open-ended steel drum with a Iargé piece cut
out on the side, set upright on a steel catch pan. The drum has a small grate placed
inside onto which the waste containers are placed and surrounded with
combustible material (e.g., cardboard). The material is then shot from
approximately 50 feet away and allowed to burn. The material is ignited with a
flame if the shot does not ignite it. The material is allowed to burn out and the
residues collected and disposed of as nonhazardous waste.

The shoot-and-burn facility is owned by ISU, which has submttted a RCRA Part A
hazardous waste treatment application for the facility to the U’S. Envnronmental
Protection Agency (EPA). R

T,
[N '

4115  Off-Site Disposal and Reclamation of Hai'_a,,r.do'uajwaé‘té'

The Ames Laboratory disposes of hazardous wastes off*snte and reclaims various
chem|cals and meta|s for on-site use and. off srte safe

At the time of the Survey, the SH&PP staff was manntamrng documentation of the
last three shipments of hazardous. waste from the Ames Laboratory, which accurred
in 1983, 1985, and 1987 (Ames Laboratory, 1988b). Tavle 4-2 summarizes available
records associated wnth these shlpments In all three cases, RCRA-permitted
hazardous waste transporters and dlsposers were used.

< l‘
't .,

For the 1987 shtpment the dusposer GSX Services, Incorporated lako: atnry packed
with the: assustance o‘t‘“the SH&PP staff. The ALRR Building was ased as a staging
area; for segregatlng and laboratory-packing the wastes in preparation vor
shrpment'.

Although the Ames Laboratory is a conditionally exempt RCRA genuzrator, the last
waste shipment in 1987 exceeded the 1,000-kg maximum storage iimit allowed for
the exemption by over 1,800 kg (Table 4-2). This quantity does not include wastes
saved for reclamation at that time.
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Two events in the months prior to the shipment reportedly resulted in a temporary
large increase in the generation rate of waste chemicals. In December 1986, the

SH&PP staff requested all research groups to inventory their chemicals and purge all .

unusable materials. One large research program was also terminated sometime
during the first half of 1987. The month-by-month actual and average hazardous

waste generation rates for the Ames Laboratory are not measured and are not -

known. Although the Survey observed the current hazardous waste generation
rate to be below the 100 kg/month maximum limit, it is possible that thus requiatory
limit was exceeded between December 1986 and June 1987. :

Iaboratory chemicals. These materials include both waste. and nonwas‘te materials
and both hazardous and nonhazardous materials. The recjamatlon is performed
both on-site and off-site. The Survey identified the foITowmg three reclamation
activities:

G .J.
. '
[ AT

® on-site distillation of acid and,;orgéﬁ,';c,lsdl\‘/f_'egnts‘for on-site reuse;
o on-site extraction and purlflc&tlon of rare earths rare-earth compounds,
and other metalsfor on- sxte or off site use; and

. accumulatio‘n‘ of q‘nysed _lajboratory reagents for on-site and off-site use.

The Laboratory was. nct aware that some hazardous materials awaiting reclamation
canindeed be reqc)gmzed as Hazardous waste by and can be subject to various RCRA
regulatsons as spec;fned in40 CFR 261.2 and 261. 3 Asa condmondlly exempt SQG of

on- scte, as&pecnfled in 40 CFR 261.5(g)(3)(v), without a RCRA TSD facnlnty permlt

Table 4-3"-s,ummarizes available records associated with the off-site shipments of
materials for reclamation or reuse.

Wastes reclaimed on-site include elemental mercury, various rare earth metals,
acids, and various solvents. Complete records associated with the reclamation of
these materials are not maintained, so accurate information concerning the
quantities, compositions, and hazardous characteristics of the materials to be
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TABLE 4-3

- SHIPMENTS OF HAZARDOUS AND NONHAZARDOUS MATERIALS FOR
RECLAMATION OR REUSE FROM THE AMES LABORATORY

Date of
- Shipment -

January 8, 1985 | Approximately 600 pounds |Lake Road Warehouse Company

of miscellaneous hazardous |St. Joseph, Missouri (reﬁqse)
and nonhazardous
laboratory chemicals e,

Waste Description Recycler

October 28, Approximately 600 pounds ' |Lake Road Warehouse Company
1986 of miscellaneous hazardous |St. Joseph M|S$OUN (reuse)

. and nonhazardous

laboratory chemicals

March 3, 1988 | 684 pounds used mercury Belmont Metals Incorporated
(hazardous)a Brooklyn, New York (reclamatlon)

Source: AmesLaboratory,1988c¢ , s

a Used mercuryisregulated asa hazardous waste accordmg to 40 CFR 261.1,
261.2,and 261.3. .

g \Hm
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reclaimed is not available. While rare earth metals can be reclaimed by the Metals
Purification and Fabrication Laboratories, other materials are reclaimed by the
SH&PP staff and reused elsewhere at the Laboratory.

4.1.2 General Description of Pollution Sources and Controls - Mixed Waste

- This section discusses the physical characteristics of mixed waste generated at the
Ames Laboratory, the handling of the waste at the points where ~1“'t is actually
generated the handling of the waste elsewhere at the Laboratory;: and treatmem
and off-site disposal of the waste. RO o
Only cone research project at the Ames Laboratory currently |S generatmg mixed
waste. This project is located at the Alpha Glovebox' F‘acihty, Iocated in the back
(western) half of the Waste Disposal Building at the ASC The project generates
milliliter quantities of acid solutions containing. trace concentratlons of plutonium.
The project generates only a few milliliters, of this waste each day. The solution is
accumulated in a beaker in a glovebox and is. perlodlcally turned over to the SH&PP
staff. The SH&PP staff neutralizes the wa&te aC}ds and accumulates the residue for
solidification in cement in a drum in. the Waste Dlsposal Building. The plutonium
concentration in the solidified waste fal|s below the 100-nanocurie-per-gram (nCi/g)
limit established for classification as transuranlc (TRU) warte, so the solidified
residual waste is dlsposed of ‘as a Iow«level radioactive waste. The Ames Laboratory
disposes of its raduoactlve waste at the Hanford commercial radioactive waste burial
facility in Washmgton State L

A dlscontmued project formerly Iocated in the chemistry Iaboratorues on the th|rd
of thqnum and depleted uranium in an acetonitrile solution. This solution is
curren‘dy stored in two glass jugs in a hood in the Waste Disposal Building. The
solution is. perlodlcally poured into the end of a television tube, which is being used
as an evaporation pan. Atthe time of the Survey, at least one-and-one-half gallons
of the solution remained in the jugs, and the tube contained only a dry residue.
After all the solution has been evaporated, the tube is expected to be solidified in
cement and disposed of as low-level radioactive waste (Ames Laboratory, 1987).
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The SH&PP staff recognized that current DOE orders pertaining to mixed waste

required that mixed waste be stored on-site indefinitely; however, the staff had '

decided to separate the hazardous and radioactive portions of the mixed waste
since the nonhazardous radioactive residue can then be shipped to Hanford as a
low-level radioactive waste. The rationale for this decision was based on the as-low-
as-reasonably-achievable (ALARA) principle for human radioactive exposure, on
economics, and on the relatively small quantity of waste involved.

In addition to the above-mentioned mixed wastes, the Ames LaboraforQ ;.:ieriod'icaHy

generates milliliter-sized quantities of radioactive acids and .olvents from the

fabrication and etching of various radioactive isotopes, mcludlng uramum depleted
uranium, and thorium. However, none of these wastes were’ bel'r'\‘g"generated or
stored at the time of the Survey. Typically, these wastes’ are aHowed to evaporate or
are neutralized and then solidified and subsequently handled as low-level

radioactive waste.

Radioactively contaminated waste lead a!sé"i'ﬁ' pe'r'i'ddically generated at the Ames
Laboratory. The waste includes Iead dram mpes and fixtures from laboratoty drains
that have been contaminated over sttme wuth uranium and thorium. The
contaminated lead (less than one SS-gaIlon drum) is currently in indefinite storage

at the Waste Disposal Bunldmg

413 General Descrlptlon of PoIIutlon Sources and Controls - Radioactive
Waste . " .7

This section:'dijﬁcuég&gs the-physical characteristics of radioactive waste generated at
the Ames: Lab'o'r'éfdi"y;"f'he handling of the waste at the points where it is generated,
the handlmg of the waste elsewhere at the Laboratory, and the decontamination or
off-site. dosposa| of the waste.

Nearly all radioactive waste currently generated at the Ames Laboratory consists of
contaminated equipment, construction debris, and soil. It is produced sporadically
as various projects are terminated and the contaminated materials are demolished
or dismantled. At the time of the Survey, the Waste Disposal Building contained

 dozens of pieces of contaminated equipment, including ductwork, valves, piping,

filters, hoods, reactor vessels, pieces of concrete, and other objects. These materials
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typically are contaminated with low levels of uranium and thorium, from either
recently completed experiments or older experiments which date from the
Manhattan Project or the late 1940s or 1950s. Radioactively contaminated
equipment and debris have been removed from Wilhelm Hall, the Metals
Development Building, and other buildings on the main campus, and radioactively
contaminated soil, from unknown past adivities, has been excavated from within
the fenced area surrounding the Chemical Disposal Site at the ASC. A current
inventory is not maintained for these wastes until they are packaged for off-site
shipment. The Ames Laboratory follows a standard set of procedures when
removing contaminated equipment from a building. These procedures address how
the equipment is to be handled during removal and transport; to the WasteDtsposal
Building. Contaminated equipment and contammated * disposable
antlcontammatlon clothing are compacted in a waste compactor in the Waste
Disposal Building and are stored there pending off—snte dlsposal

Liquid radioactive waste is also perlodtcally generated at the Ames Laboratory from
the following three sources: S

° potentlally radloactlve 1adndt‘y solut|ons generated at the Waste
Disposal Building;

° aqueous solu“nons contammg radioactive particulates occasionally
generated from. machmmg radioactive metals at the Metals
Developm,en,thldmg,and

® neutralized acrd solutnons containing dissolved radioactive compounds
H.,qenErated occasmnally in various laboratories.

Potehjf‘ialgiy" radioactive laundry solutions are generated in the Waste Disposal
Buildin'g"jrjlfr,om washing anticontamination clothing. The clothing becomes
potentiall;f contaminated in the equipment removal projects discussed in the
previous paragraph. A liquid radioactive treatment system is locatec in the Waste
Disposal Building for storing and if necessary treating these wastes (Ames
Laboratory, 1987). The system includes four 3,000-gallon holding tanks, a
particulate filter, and an ion exchange column. In the past, radioactive filters and
resins generated from the system also have been accumulated in the Waste Disposal
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~ Building for off-site shipment. However, for the last several years, the level of
radioactivity in the laundry wastewater has been at or near background levels and
has been discharged without treatment, so no radioactive filters or resins have been
generated. The wastewater is accumulated in one of the 3,000-gallon storage tanks
in the basement of the Waste Disposal Building. At unspecified intervals, the
wastewater is analyzed for radioactivity and, if activity levels are below DOE DCGs,
is discharged to the City of Ames sanitary sewer system. A further discussion of
these releasesis provided in Section 3.3.2.1. ‘,:‘t,_

'''''
««««
....

solutions ‘containing partlculates of radioactive |sotopes. mc;ludmg uramum,
depleted uranium, and thorium. In the past, these wastes were generated in the
metal fabrication laboratories from a small grinding wheei Iathe, and drill press
used to machine these metals. The machining was. done mfrequently and has not
been done in several months. These wastes are tumed over to the SH&PP staff
which may or may not evaporate or filter them and then solldufy either the residue
or the solution in cement. Sometimes tbe res;due is, reclalmed and reused on-site
rather than solidified. The sol|d|f|ed waate |s ac:umulated in the Waste Disposal
Building for off-site shipment. " .7 5"

The liquid mixed acidic wastes desqnbed in the previous section also become
radioactive wastes once the hazardous component of the wastes is neutralized.
These radioactive wastes are evapofated and then either solidified in cement or are
reclaimed for reuse. on sste

All radloactwe waste cement solidification is performed in the Waste Disposal
Bulldlng where drumsand cement-mixing equipment are stored.

All raduoactlve waste generated on-site is eventually either decontaminated or
shlpped off—snte to the Westinghouse-Hanford Qperations Site in Washington State.
The last such shipments consisted of 66,940 pounds of waste and occurred in
October, November, and December of 1987. Each shipment was accompanied by a
radioactive waste disposal manifest and transported to the disposal site by
Specialized Trucking, a licensed transporter of radioactive waste. Table 4-4 presents
the material and radioactive content of these shipments. The SH&PP staff performs
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TABLE 4-4

LOW- LEVEL RADIOACTIVE WASTE SHIPMENTS FROM THE AMES LABORATORY

TO HANFORD

Da:e of
Shipment

Waste Description

pounds) of bulk
contaminated soil and
building rubble

Radioactive Component of
Waste

October 26, 1987 1600 cubic feet (44,200 Natural uranium and

thorium

ol
Gt '

November 24, 1987

250 cubic feet (19,590
pounds) of bulk
contaminated soil

Two 55-gallon drums
containing 90 pounds of
contaminated lead and
other materials (paper,
plastic, steel, etc.)

Two 129-cubic-foot boxes,
containing contamtr’rated
equipmant |

Natural uranigm and
t1hc;rium cobait 60, cesuum
3

‘‘‘‘‘
\

December 14, 1987

Five 55-gallon drums and
nine 129- cubtc-pot bOxes
containing contaminated
paper, plastm, aﬁd metal

Natural uranium and

thorium, depleted uranium,
cobalt- 60 cesium-137

Source:

Ames Laborataty,1988d -’
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the inventory, compacting, and packaging for these shipments in the Waste
Disposal Building.

41.4 General Description of Pollution Sources and Controls - Nonhazardous
Waste

This section discusses the generation, composition, handling, and disposal of
nonhazardous waste at the Ames Laboratory Nonhazardous waste at the Ames

gt
"<.
e,

‘the ISU main campus and the ASC. ‘;: ;

.
Goa,

4.1.4.1 Nonhazardous Waste Oil

Nonhazardous waste oil is generated in the laboratorles prlmanly from vacuum
pumps which are used with lasers, vacuum chambers, and gloveboxes. The oil
reservoirs in the pumps are periodically ghanged out and the old oil is disposed of.
Laboratory personnel typically store the o{d 0|I m polyethylene product oi! bottles
(approximately 1 to 4 liters) until, they\are fufl and then hand-carry the bottles to
one of three outdoor satellite coHectlon pomts where they pour the oil into drums.
These collection pomts each have. “two 55-gallon drums and are dedicated
exclusively to nonhazardous waste ml The collection points are located on the
covered west Ioadmg dock” of Speddmg Hall, the northern side of the Physics
Addition, and the covered ﬂor‘ch dock of the Metals Development Building.

Waste oil generated from 4 vacuum pump at the Alpha Glovebox Facility at the ASC
is driven to the sﬁairr ¢dmpus and transferred to drums at one of the three satellite
co||ectlon pomts

A secorid'a':r‘y generation source of nonhazardous waste oil is the Maintenance
Garage where vehicles belonging to the Laboratory receive their oil changes. These
vehicles include automobiles, trucks, tractors, and other vehicles. The waste oil is
poured into and stored in two drums in the garage that have been identified by the
SH&PP staff as a fourth satellite collection point.
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Replacement of all hydraulic fluids for tractors, forklifts, and other vehicles is
performed by contracted off-site garages. These hydraulic fluids do not conttibute
to the Ames Laboratory waste stream.

The waste oil is picked up by an off-site oil recycling contractor approximately twice:
each year. The contractor, Willet Oil Company of Des Moines, cleans the oil and
uses it to heat asphalt.

.,.
e,
AN

drums can be reused on-site; however, the SH&PP staff prowdes ne N drums once
every 1 or 2 years to help prevent leaks due to drum deterloratuon TheW|IIet driver
tests each drum with a halogen detection device, whndh‘mdicates When a halogen
level is in excess of 1,000 parts per million (ppm). Infvebruary 1988 onedrum gave a
reading in excess of 1,000 ppm and the drum was not ptcked up. No information
was available regarding whether the dlsposal af hazardous halogenated solvents
contributed to the high halogen level in. the oil. The drum was transferred to the
hazardous waste accumulation area, at the Waste Dlsposai Building at the ASC
where it is awaiting further action, The SH&PP staff intends to bubble air through
the oil in order to reduce the chlorlde contant below 1,000 ppm.

4.1.4.2 Nonhazardogs‘Sﬁ}iq Was_te.l‘

Nonhazardous solld waste is. generated throughout the Ames Laboratory. Little |
information ,was avanable 1o the Survey team concerning the composition or
generatnon rate of nonhazardous solid waste at the Laboratory. However, the

‘‘‘‘‘
o

materlals, glass chemlcal bottles, and excess equipment. Occasionally construction
debris cOntrnbutes to the waste stream.

Solid waste is accumulated in receptacles in the offices and laboratories and is
picked up periodically by the Ames Laboratory janitorial staff. The waste is hauled
to dumpsters outside the buildings. The Ames Laboratory contracts with ISU to
empty the dumpsters approximately every day. The waste is disposed of off-site at
~ the City of Ames Resource Recovery Plant.
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At irregular intervals, on average once or twice each year, the Laboratory will
generate varying quantities of construction/demolition waste from remodeling and
building projétts. The Laboratory arranges disposal of this waste directly with the
Ames Municipal Landfill since the landfill requires that construction debris disposal
be scheduled'and charges a special tipping fee.

A pile of green-tinted scrap wood remaining from the 1981 demolition of the ALRR
cooling towers was being stored in the fenced-in area around the Blockhouse at the
ASC at the time of the Survey. The wood has been stored in this locatlon for an
indefinite period. The SH&PP staff reported that the wood had passed an Extractlon
Procedure Toxicity test for chromium; however, chromium- l:epartedly was never
used in the operation of those cooling towers. e

41.5 Findings and Observations .
4.1.5.1  Cateqory|
None

4.1.5.2  Category |l
None
4153  Categorylil .

None." "

4154 Cateqom IV

1. Irﬁbfq.per waste oil storage. Improper storage of waste oil could result in a
release to the surface water.

Two drums of waste oil are being stored outside on a concrete sidewalk on the
northerr side of the Physics Addition. The area where the drums are stored is
exposed to the elements, lacks seconidary containment, and is 6 feet from a
storm drain leading to College Creek, which flows to Squaw Creek. If a release
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were to occur, the oil could flow into the drain and contaminate both College
Creek and Squaw Creek.

Unauthorized treatment of mixed waste. The Ames Laboratory treats small
quantities of mixed wastes under conditions not in accordance with RCRA
- regulations.

The Ames Laboratory treats small quantities of mixed waste in the ASC Waste
Disposal Building. Approximately two gallons of a waste acetomtrHe thorium |
solution is being treated by evaporation to remove the hazardous component
of the waste. In addition, less than one liter of an acudrcpluton.um solution is
being treated by neutralization in the Waste Dlsposal Buuldrng These wastes
are hazardous by virtue of their ignitable and corrosnve characteristics,

respectively. These activities are not being performed ifi-agcordance with the
five technical and adlmmstratlve requuremen’cs lrsted under RCRA regulatlon
exempt smaII quantrty generators may treat or dnspose of RCRA hazardous
waste, including mixed waste. | = .
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4.2 Toxicand Chemical Substances

This section discusses the usage, storage, disposal, and management of
polychlorinated biphenyls (PCBs), asbestos, herbicides and pesticides, and other
toxic chemicals, and possible environmental contamination resulting from release
of these substances to the environment.

4.2.1 General Description of Pollution Sources and Controls ‘.jf‘;,_

4211 Pd!vchlorinated Biphenyls

At the time of the Survey, the Ames Laboratory had 56. pleceﬁ of eqmpment that
contained PCBs, which are regulated by the Toxic Substances Cotitrol Act (TSCA).
The equipment consists of 8 transformers and 48. Capacutors thty five of the units
were identified by the Ames Laboratory as conta.mmg 100 percent PCB oil, and one
transformer contained 384 ppm PCB oil. Descnptlons sizes, and locations of the
equipment are presented in Table 4-5. . -

The Ames Laboratory maintains specn‘!e protocols concermng the handling, storage,
and disposal of PCB and PCB- confammated transformers and capacitors (Staggs,
1980). All items are inyentoried arjq inspected quarterly. The last quarterly
inspection before the S,u r‘\'/éy.pccurr,eg in April 1988. |

The Safety, Health and P|ant Protectlon (SH&PP) group arranges the off-site
dnsposal of alJ PCB and PCB contammated equipment. The SH&PP group arranges

""""
e

storage The bulldmg is locked and the PCB-containing equipment is stored in a
placarded cabinet having secondary containment. Records on all PCB and PCB-
contaminated equipment, both active and decommissioned, are maintained by the
SH&PP group. The records indicate that 16 capacitors and 1 generator were
disposed of off-site during 1987 (Staggs, 1987). Outside contractors, including
National Electric, Incorporated, of Lakeville, Minnesota, perform the off-site
disposal of all equipment containing PCBs for the Ames Laboratory.
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With the exception of one PCB-contaminated (384 ppm) transformer near the
campus warehouse, the Survey found all the PCB units listed in Table 4-5 to be
labeled, stored, and contained in accordance with TSCA r‘equiremerits. The PCB-
contaminated transformer near the campus warehouse was not equipped with any
secondary containment at the time of the Survey.

4.2.1‘2 Asbestos

Asbestos at the Ames Laboratory is managed by the SH&PP group The SH&PP
feet of asbestos between August 1982 and February 1988, The SH&PP -group
typically removes and transports the ashestos to the dlsppsal srte, outside
contractors are not used. SH&PP records indicate tha‘c at |east seven asbestos
removal and disposal projects occurred during this perlod Records for two of the
removal/disposal projects identified Spedding Haﬂ Wnlhelm Hall, the Metals
Development Building, the Campus Warehouse, and the ASC ‘Blockhouse as sources
of asbestos. The asbestos was disposed of off sute at the City of Ames Sanitary
Landfill. On each occasion, a Special Asbestos Waste Authorization certificate was
issued to the Ames Laboratory by the Iandfrll prlor to disposal (Ames Laboratory,
1988e). Ll e

At the time of the Survey, no friable asbe’stos was known to be on-site; however, an
unknown quantity of ‘non- fr|ab]e Asbestos still remains in Ames Laboratory
buildings. S
The Ames Laboratory mamtams a formal policy and compliance program for the
handlina and. drsposa4 of asbestos. The policy addresses worker safety and health
and procedures fOr asbestos removal and disposal (Ames Laboratory, ND).

4.2.1.3"" .'f‘nHerbicides/Pesticides
Most of the herbicides and pesticides used at the Ames Laboratory are handled by

outside contractors. The contractors provide their own chemicals, which are
prepared and mixed off-site.
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Only a few pesticides and herbicides are stored and used by on-site personnel.
Storage occurs in an unknown number of locations throughout the laboratory. The
Survey identified four such locations.

Room B-3 in the basement of the Metals Development Building is an office and
lunchroom for the janitorial staff; it is also used to store and dispense pesticides. A
55-gallon drum of Diazinon-based pesticide and a 17-gallon drum of liquid Pestox
pestlude were stored in the room. The drums were stored on their sndes in a metal

I
v
o ‘
««««

the same room. Material Safety Data Sheets (MSDSs) for theSe and several other
pestlcndeswere filed in the room. S

Three other locations storing small quantities of retall peﬂtmdes and herbicides are
a closet in the Maintenance Shop, a closet in the Mamtenance Garage and some
open shelves in the Maintenance Garage. The Ma.mteﬂ»ance Shop closet stored one
15-ounce can of Ortho Wasp and Hornet spray The Maintenance Garage closet
stored one 14-ounce can of Airwick Insectnade and 4- pounds of Craig Weed Killer.
The open shelves in the Maintenance. Garagestored 4.5 pounds of solid' sodium 2,4-
dichlorophenoxyethyl sulfate, 2 pounds of SO|td 5- ethyl dipropylthiocarbamate, and
1 liter of EPTAM Liquid. The pestacudes stowed in the Maintenance Garage had not
been used for several yeafs prnor to the Survey, and no future use is planned for
them. e

4.2.1.4 Toxi;.and"Pf(‘S’eé's‘s,.C‘,ﬁ'emicals

“4..

The Ames Laboratory uses numerous varieties of toxic chemicals in small quantities,
prlmanly in wet chem|stry research and development activities. Much of the activity
centers on the development of procedures for refining, analyzing, and metallurgical
handlmg of exotic metals and rare earth elements. As a research facility, the
laboratory typlcally does not use or store large quantities of bulk chemicals for
process applications. Most of the chemical inventory is typical of what would be
used at any large university engaged in experimental chemistry. However, many of
the materials studied at the Ames Laboratory have unique storage and handling
requirements such as ultra-pure metals and reactive substances that may not be
allowed to contact air or moisture,
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Procurement and Inventory Control

Nearly all chemicals at the Ames Laboratory are procured by the Procurement and
Property Office (PPO) in Spedding Hall. This office makes regular purchases and
stores a supply of many of the common reagents used by researchers at the Ames
Laboratory. When researchers need chemicals, they prepare a requisition that is
approved by the laboratory supervisor and delivered to the PPO. If the RPO has the
chemical in stock, it will fill the requisition. If the PPO does not have the c:hemrcal in
stock, the order will be sent to the SH&PP office for review and, approval These
orders are typically for chemicals that are not commonly’ used at the" Ames
Laboratory. The SH&PP group checks the order to determine the hazards associated
with the chemical. The SH&PP group also checks whether or. not ar\ MSDS is on file
for the chemical and, if necessary, ensures that an MSDS |s requested from the
vendor. Only after the SH&PP group returns the apprcwed order form does the PPO
actually place the order. BT
Researchers with split appointments, tha‘t IS, thDSe who receive funding from both
the Ames Laboratory and ISU, also have the optrorr ‘of purchasing chemicals directly
through the ISU Chemistry Supp1y Stores “When these purchases are made, the
computerized accounting system of ISU notes automatically that the purchaser is an
employee of the Ames Laboratory In ofder to track these purchases, ISU and the
SH&PP group have a vc;lu*ntary agreement whereby ISU reports to the SH&PP group
any purchases by the Ames Laborafory staff.

All chemicals rf;'u'rc‘hased‘by' t‘He PPO are received at the Campus Warehouse. When a
chemrcal is recerved it.is logged into a computerized inventory which checks if an
MSDS.- rs on file.™ h‘ an MSDS is on file or was provided with the shipment, the
chemrcal rs teleased to the researcher and a copy of the MSDS is forwarded to the
SH&PP gmup The computerized inventory contains the Chemical Abstract Service
(CAS) number the purchaser’s account number (from which the purchaser’s identity
can be derived), the order date, the quantity purchased, a hazard flag, and a grave
flag. The hazard flag may be used to denote the hazard, if any, associated with the
chemical, but this data field typicaltly is not filled out. The grave flag may be used to
denote when the chemical will exceed shelf life, but it also is not used.
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The SH&PP group maintains a computer database of MSDSs for all substances
known to be used at the laboratory. In addition, an MSDS typically is filed at each
laboratory where a given chemical is used. However, the Survey found some
laboratories using laser dyes for which no MSDSs were available.

In December 1986, the SH&PP group undertook the task of purging old, unused, or
out-nf-date chemicals from the laboratory. The group sentout a memorandum to
all laboratory supervisors requesting a written inventory of chemicals currently used
and stored in each laboratory. Laboratory supervisors had the optron o‘f turnrng in
unused chemicals to the SH&PP group rather than listing them in, therr mventory In

this fashion, the SH&PP group removed virtually hundreds of sucH ghemrcals from
were either drsposed of as hazardous waste or sold to recy.ders The remainder
were restocked in Room B55 of Spedding Hall, a hazardous waste storage area, for
use by other researchers at Ames Laboratory: and recorded in a computerized

database, separate from the database drscuseed above

At the time of the Survey, some Iaborator'ieg‘yver'é‘ §ti|| performing their inventories.
However, the Survey noted that many of the laboratories contarned several shelves
of unused compounds, including hundreds of reagents and solvents some of which

are listed as hazardous wastes in RCRA regulatmns (40 CFR 261, Appendix VIII)..

These substances typrcally rncluded "heavy metal and cyanide compounds and
chlorinated solvents In many ‘¢ases, the laboratory supervisors knew the
compounds had been stored in the laboratories for several years but were not
aware of any pdst or future need or use forthe compounds. In some instances, the

!
e

.....
el dt

Receivi'n'él'il?istribution, and Storage

Outside purchases for supplies, including chemicals, are received at the Campus
Warehouse. From this location, chemicals are distributed to the PPO and
laboratories.
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One corner of the Campus Warehouse is dedicated to storage of various bottled
chemicals. These chemicals are stored in the original shipping crates on wooden
pallets on the concrete warehouse floor, which has no floor drains or spill
containment curbing. Incompatible acids and bases are stored on adjacent pallets.
A supply of spill absorbent material is stored in the building, and the building is
“equipped with numerous dry powder and carbon dioxide fire extinguishers and a
sprinkler system.

Once chemicals are distributed to the laboratories where they are used their
storage and handling are controlled by the laboratory SUperwsors Smalt quantltles
(typically more than a dozen containers no larger than 4 ||ters each) are“typically
stored in wooden cabinets, in metal cabinets under hoods, on opermsheives, in metal
flammable materials cabinets, and in gloveboxes, as warranted by the nature and
use of the chemical. Several laboratories are stormg mtompatnble chemicals
together in cabinets (Table 4-6). W

\
N

The Ames Laboratory has a safety pOlICy r‘equlrmg mcompattble chemicals to be
segregated and storage cabinets to be properly marked in accordance with
regulatory requirements. Although stOrage cabmets containing chemicals are not
always identified as to their contents the quantltles of chemicals in all unmarked
cabinets are below the minimum" regulatory limit above which markings are
required. " !

AER RS

Some laboratories regularly use. small quantities of 1,4-dioxane, anhydrous ether,
and tetrahydrofuran These substances can react with oxygen over time to form
unstable, shock sensmve orgcm|c peroxides. For thisreason, these substances have
a limited useful fnfe and must be used or disposed of within a given time frame. At
the Ames Laboratory, most of these substances are used up quickly; however, some
open thtles were discovered by the Survey without expiration or “"chemical
control" dates that would be used to determine the age of the substance, as shown
in Table 4-6.
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TABLE 4-6

CHEMICAL STORAGE CONCERNS AT THE AMES LABORATORY

No Chemical
ncompgtive Chemical | 3l PEl
Forming
Reactives
Wilhelm Hall, Room 129 reactives and pyrophorics
Wilhelm Hall, Room 204 aclds, solvents, and Y
pyrophorics | - "'.‘l
Wilhelm Hall, Room 210 I IR
Wilhelm Hall, Room 213 o X A
Wilhelm Hall, Room 216 R R
Wilhelm Hall, Room 217 acids and solvents r o
Spedding Hall, Room B24 e l X
Spedding Hall, Room B54 N X
Spedding Hall, Room B51 X

Spedding Hall, Room 225

acids.and solvents”

Spedding Hall, Room 346

.| Byraphaérics.

Gilman Hall, Room G18

[ acids, caustics, and solvents

Gilman Hall, Room G57,

acids and solvents

Gilman Hall, Room A20‘9

atds, caustics, solvents, and
o jreactives

Office and LabOf&tO!‘y
Building, Room 4.

acids and caustics

Metals Deyelopment Bwldnng,
Room 209 . - *- ..,

acids, caustics, and solvents

Maetals. Development Building,

acids, caustics, and solvents

Room 281

4-36



4215 Aboveground and Underground Storage Tanks

Aboveground Storage Tanks

The Ames Laboratory has four aboveground tanks. They are all 3,000-gallon steel
tanks and are part of a radioactive liquid waste treatment system in the basement
of the Waste Disposal Building at the ASC. The tanks are used for the accumulation
of potentially radtoactlve wastewater generated from Iaundry operemons at the

I
------

by the Survey team to be in good condition. ¥ e

.' '4
‘l ‘J
o

Underground Storage Tanks | .

[ ‘et
i .
e

The Ames Laboratory has two underground storage tanks (USTs ) currently used to
store number 2 fuel oil for emergency genetators. A 2, 000 “gallon, asphalt-coated
steel UST is located at the Metals Development Buildlng, and a 3,000-gallon UST of
similar construction is located at Wnlhelm HaJI The UST at the Metals Development
Building was installed in October 196), and the Wilhelm Hall UST was Installed in
May 1970. Neither UST has beeh 1eak tested nor does it have monitoring wells,
secondary containment, liners, or cathodn: protection. Both USTs are registered
with the State of lowa Department Qf Water Air, and Waste Management (Voss,
1986b). The Ames Laboratory stated that it is planning to install soil gas monitoring
wells for the two USTs before May 1, 1988, in accordance with Chapter 135 of the
State of lowa UST Rules

A third 500- galion UST on the east side of Spedding Hall was being removed at the
time of the Survey This UST was installed in June 1970 and was used for sulfuric
acid sto‘rage until June 1982, The tank reportedly passed a leak test on an unknown
date (Cd're',: 1984). The Ames Laboratory tested the soil pH adjacent to the UST when
it was removed and found no evidence of an acid release,

Seven other USTs, now owned by ISU and located at the ASC, were controlled and
used by the Ames Laboratory until 1987, when the ASC was turned over by the Ames
Laboratory to ISU. The Ames Laboratory notified both ISU and the State of lowa of
these tanks when the facility was turned over to ISU in accordance with State of
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fowa UST Rules (Mathison, 1987b,c). Two of these tanks are exempt from regulation
because they contain heating oil to be used on-site, and three other tanks
reportedly passed leak tests on unknown dates (Core, 1984). The remaining two
‘tanks have not been leak tested. There are no monitoring wells, secondary
containment, or cathodic protection devices associated with any of these USTs.

4.2.2 Findings and Observations

4221  Category!
None

4222 Category |l

None

i
' .

4223 Cateqory Il

None

4224  Caoteqory IV

[

1. Incomplete trackint of‘c;lje'm'tv‘(:'al's subject to peroxide formation. Shelf lives of
some dioxang’ﬂ,.af‘ndgtetr‘aH‘yd'fcfuran containers are not being monitored to
ensure safe sjto"réii}é'a‘.nqldse.

Di‘o.xaH'é?:fé.ﬁ&'fitéxrahydrofuran can form explosive peroxides if stored for
',e;‘}ct'e‘fn'ded"pe'?fvcjods after contact with axygen. Although the Ames Laboratory
“safety Rules Manual specifies container dating requirements designed to

re&d:cq this hazard, the Survey noted several instances where dioxane and

tetra‘ﬁ'ydrofuran containers had no chemical control dates or grave flags,
which are used to denote when chemicals will exceed shelf life, and were not
being tracked. Laboratories where such chemicals were Identified include

Wilhelm Hall Rooms 210, 213, and 216 and Spedding Hall Rooms B24, B54, and

G51.
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(mproper s{orage of chemicals. Incompatible chemicals are being stored
together in some laboratorles, contrary to the Ames Laboratory Safety Rules,
and may result In an explosion or generation of toxic gases in the event of a
fire or other accident,

Some examples of laboratories where incompatible chemicals are stored
together and, in the event of a fire or other accident, mnay result in an
explosion or generation of toxic gases are as follows.

In Wilhelm Hall, Room 204, four 4-liter bottles of mlscellané'dij's aclds were
stored in an underhood cabinet with three 4-liter bottles of varlous drganic
solvents. e e

In Wilhelm Hall, Room 129, one bottle of picrig, acid and ohe bottle containing
0.25 pound of perchloric acid in 70 percent e‘chanol is stored In the same
cabinet with cupric sulfate, potassmm f'erricyamte, glycerm, zinc chloride,

silver nitrate, and sulfamic acid.

In Spedding Hall, Room 225"0;‘19 4 liter bottle each of methanol and
hydrochloric acid are stored together on the floot,

In Gilman Hall, Roorﬁ G18, sevef'ai' containers of hydrochloric acid, sodium
hydroxide, chlorof'orm, acetone and miscellaneous reagents are stored
togethermawcodencablnetunderahood

In the. Mé't'allé Déﬁé’io‘bment Bul|ding, Room 281, pyridine, toluene, and
benzene ate ‘staved with sulfuric acid, ammonium hydroxide, hydrochloric
'actd and mtrlc acid.

Ad'dl‘f_io’nal areas of concern with regard to incompatible chiemical storage as
identified by the Survey are Wilhelm Hall, Room 217 (acids and solvents),
Spedding Hall, Room 346 (pyrophorics); Gilman Hall, Rooms G57 (acids and
solvents) and A209 (acids, caustics, solvents, and reactives); Office and
Laboratory Building, Room 114 (acids and caustics), and Metals Development
Building, Room 209 (acids, caustics, and solvents).
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Inadequate _management of a PCB-contaminated transformer. A PCB-
contaminated transformer at the Ames Laboratory Campus Warehouse lacks
secondary containment.

A 150-kVA (kilovolt-ampere) transformer containing 384 ppm PCB s installed
outside on a concrete pad adjacent to the building. Although the transformer
appeared to be in good condition and there was no evidence of oll leaks, the
concrete pad is surrounded by gravel and is less than 50 feet from a surface

o
....
“y

the summer of 1988. .;:‘

Unknown integrity of underqround storage tanks, *‘rhe lntegrlty of two active
Ames Laboratory USTs containing fuel oil is. unknown ‘and the USTs may be
contaminating the soil and groundwater through undetected leaks.

""""

Two USTs located by the Metals Development Bullding and Wilhelm Hall are
currently used to store fuel om The Metals Development Building UST was
installed in 1965 and the Wilhethal UST was installed in 1970. The USTs are
not equipped with secondary contamment or cathodic protection. The Ames
Laboratory does not currently have 4 leak detection program for USTs. If the
USTs are Ieaklng, the leaks wau!d not be detected, and the leaking fuel oll
could potentlally COntammatethe soil and groundwater.

The Ames Laboratory i plannlng to install soil gas momtorlng wells at the

., .
Y

1;.’Lnade¢Luate _storage procedures for bulk chemicals. Incompatible bulk
'chemicals, including acids, caustics, and solvents, are being stored together in
shtpp}ng containers in the Ames Laboratory Campus Warehouse and,
additionally, the warehouse has no secondary containment.

In the Campus Warehouse, bulk shipments of various acids, solvents, and
caustics are stacked together on wooden pallets on the concrete floor. The
chemicals are not segregated and the area has no secondary containment. In
the event of a spill, fire, or other accident, these chemicals could mix to form
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toxic or explosive gases. Without secondary containment, bulk toxic chemical
releases could potentially escape the building and contaminate the soil and
surface water.
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a3 Radiation

This section discusses the actual or potential radiological impacts to the
environment from the Ames Laboratory’'s past and present operations that are
multi-media in nature (i.e., air, soils, surface water, and hydrogeology).
Radionuclides can be transported via any or all of the primary media and result in
contamination of ambient air, soils, drinking water, groundwater, vegetation, and
food (Figure 4-1). 4 o

431 Background Environmental Information
Background radiation in the vicinity of the Ames Laboratory 45 a céﬁ'sequence of
both natural and man-made sources. These sourcés lnclude ‘natural cosmic
radiation; natural radioactive materials in soils ang bmldmg fraterials; fallout from
past global atmospheric weapons detonations; and releases of radioactive materials
from nuclear power plants and other fac1||tres handhng radioactive materials
worldwide. Human exposure is through the mtake of nutural and man-made
radioactive materials in air, drlnkmg water nd food. The most significant
exposure is that to the lungs from backgroun levels of radon. The annual average
effective dose equivalent (EDE) from natural background radiation in the United
States is approximately 189 millirem peryear (mrem/yr) (Table 4-7). About one-half
of the EDE is attrlbutable to the mhalatlon of naturally occurring radon-222 and its
decay products. DR
The data in TabJe 4- 7 were dErlved in accordance with the approach recommended
by the Intematlonal Commnssmn on Radiological Protection (ICRP) in ICRP Reports
26 and. 30 \ICRP 1977 1978). This approach allows direct comparison of the
f‘ectlve dcbse for- different organs by reflecting the distribution of and organ
sensntnwty to various radionuclides. This is accompiished by applying “weighting
factors” to the effactive doses received by individual organs. The weighting factors
are expressed as the fraction of the total risk for the entire body attributable to the
organ (e.g., the EDE).

The EPA reports on a quarterly basis ambient gamma exposure rates, including
those from natural cosmic radiation, for selected locatiens throughout the
continental United States. These ambient gamma exposure rates do not measure
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TABLE 4-7

AVERAGE ANNUAL EFFECTIVE DOSE EQUIVALENT TO HUMANS FROM
NATURAL BACKGROUND RADIATION

Organ

Gonads

Annual Effective Dose Equivalent

‘ (mrem)

24

Breast

14

Lung (Total)

100

Red Bone Marrow

Al N \
AERIH Al
3 N
Lot “oN
S Ly
™ "y

Other

N f
Bane Surfaces B
Thyroid 3uln

Total

Source: Adapted from EPA, 1986b

e,

.....

--------
24

.
PARERTEA
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the contribution attributable to the Inhalation of naturally occurring radon-222 and
its decay products. The latest available data are for the 12-month perlod from April
1986 to March 1987. For this period, the EPA reported a range of ambient gamma
exposure rates equivalent to annual doses between 136 + 58 mrem dose equivalent
(DE) in Denver, Colorado, and 58 + 72 mrem DE in Berkeley, California. The annual
dose for the same period was 81 + 31 mrem DE in Chicago, Illinols. This is the EPA
‘monitoring location ‘closest to the Ames Laboratory. The average measured
ambient gamma exposure rate equivalent to an annual dose at thé 22 locations
monitored throughout the continental United States was 89 + 49. mr_em DE (EPA,
1986¢, 1987a, b, ¢). | T,

DOE establishes radiation protection guidelines fqr Jts facrlltles " Radlation
standards for the protection of the publicin the vrcinrty ofthe Ames Laboratory are
given in DOE Order 5480.1A, Chapter X|, as amended on' Augus’t 5, 1985 (Vaughan,
1985). These standards are based on the re.commendatlcms of the ICRP and the
National Council on Radiation Protection and Measurements (NCRP). The amended
order also included the EPA limits for the atmospherrc pathway radiation dose
received from DOE facilities as contamed‘m 40 ‘CFR 61, Subpart H. The DOE dose
limit is 100 mrem/yr EDE, excludmg nafural batkground and medical exposures, for
all pathways to any member of the general public for a prolonged exposure from
normal DOE operations. The prevrously recommended limit of 500 mrem/yr EDE is
retained for non- contmuous exposures In addition, as stated in EPA regulations (40
CFR 61, Subpart H), any member of the general public shall not receive a radiation
dose from the air patnway of greater than 25 mrem/yr DE to the whole body or 75
mrem/yr DE td ar\y orqan from normal DOE operations.

DOE Order. 5-21'8,4..]"r‘éduires its facilities to make an annual assessment of releases
and:‘vtbeterﬁiial dose to the public. The results are to be reported in an annual
envireﬁ'm'ental summary or annual environmental monitoring report.

4.3.2 General Description of Pollution Sources and Controls
Direct penetrating radiation sources and controls are discussed in this section.

Radionuclide contamination in environmental media and the associated controls
are discussed in Sections 3.2.2, 3.3.2,and 4.5.1.
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The major possible sources of direct penetrating radiation at the Ames Laboratory
and assoclated with past Ames Laboratory operations can be divided into three
categories. These categoties, discussed below, are soll radiation sources, calibration
sources, and building radiation sources.

4321 Soil Radiation Sources

There is only one site associated with the Ames Laboratory that‘ﬁas residual
radioactive contamination in the soil and currently Is also a knowrt squrde of direct
penetrating radiation. Thissite is at the City of Ames WPCP, whtcb was radloactlvely
contaminated by thorium releases from past Ames Laboratory operations, as
discussed in Sections 4.5.1.2. Levels of direct penetratlng radlatlon ‘t the WPCP
resulting from residual thorium contamination are d|scu§sed In Sec‘elon 4,331, The
'WPCP is fenced although access is not controHed at™ t‘ne ‘eritrance gate. No
individuals reside at or in immediate proximity. to the WPCP

Y .‘ . "
G, (S -u'
1 ‘ . .

4.3.2.2 Calibration Sources '

P N
Y i
"» .

There are several calibration soumes in use at the Ames Laboratory, These sources
are used to calibrate radiation detection eqmpment A 20-curie cesium-137 source
is the largest, with the remainder havlng activities in the microcurie to millicurie
range. The sources are. located in shiglded, limited-access areas and are leak-tested
or monitored every- 6 months Dlstance from the site boundary and shielding
prevent off-site direq‘c penetratlng radiation resulting from the use of these
calibration squrces

4.3.2.'3..--“;:;-Bﬁui"rc'ijﬁij"#éa'iation Sources

. .
‘v "n

Past b‘radigction of pure materials has left residual radioactive contamination in
Gilman and Wilhelm Halls at the ISU campus portion of the Ames Laboratory.
Additionally, former Ames Laboratory operations at the Ames Laboratory Research
Reactor (ALRR) Building and the Blockhouse, both at the ASC, have resulted in
residual radioactive contamination. A more detailed discussion of these four
buildings is provided in Section 4.5.1.2, Control of direct penetrating radiation at
these buildings results from a radiation monitoring program, removal of
contaminated material, and posting, as described below.
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The SH&PP Division of the Ames Laboratory has in place a comprehensive
monitoting program for buildings that contain or may contain residual radioactive
contamination, which may be a source of direct penetrating radiation. The
monitoring program includes periodic radiation screenings of the buildings.
Additionally, if renovations are to be performed in any parts or rooms of a building,
a member of the SH&PP staff is present to ensure that any radioactive
contamination is identified and removed if possible. If fixed (i.e., nthemovable)
contamination is identified, the area is posted. Logbooks and survey t Tecords are
kept of the screening activities, Users of the areas that conta{h radloactlve
contamination and emit radiation are informed of the corqtarnmatnon “and any
required training is provided. Interviews with site pgrsonnel ahda review of
logbooks and survey recards by the Survey team Indicated that the areas of
contamination identified by SH&PP personnel;. mcludmg ‘the four buildings
discussed above, are below the DOE action gwdeline of" 25 mrem/yr and do not

present a health risk to the general public oF emptoyees of DOE or ISU.

433 Environmental Monitorin'g“l.’rog'fa.r’n"nf*.b

This section discusses the Ames Labqratory s direct penetrating radiation
monitoring and the reportmg of the enwronmental impacts to DOE from facility
operations. Enwronmental momtormg for radionuclide contamination in individual
media is discussed m Sectnons fGr AJf (Section 3.1.3), Soil (Section 3.2.3), and Surface
Water (Section 3.3, 3 The Ames Laboratory has written protocols for the direct
penetrating vadlatuon momtormg it performs and operation/quality control
protocols for«fhe equmment used for the radiological analyses.

4331 ,:'Qir'ecf"'ﬁenetratinq Radiation

The Arﬁe'sf’;,Laboratory does not have a routine direct penetrating radiation
monitoring program. However, in May 1976, at the direction of the DOE Chicago
Operations Office, a radiological screening program was performed by the Ames
Laboratory to identify sites possibly contaminated with radioactivity as a result of
past activities at the Ames Laboratory. Additionally, an aerial radiological survey of
the &ri9s Laboratory area was conducted by EG&G in May 1977 (EG&G, 1979). This
aerial radiological survey showed slightly elevated, above background levels of
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direct penetrating radiation at the City of Ames Airport and the WPCP. However,
the 1976 radiological screening program provides more specific data and will be the
only study discussed further.

The radiological screening program included direct penetrating radiation
measurements and soll sampling at the sites associated with the former Annex | and
Annex I, Gllman Hall, and the sewer release incident. The sewer release Incident
sites Included the WPCP, City of Ames Alrport, Municipal Cemeterv‘ ,and Grand

Avenue underpass. Section 4.5.1.2 provides the locations and a morre detarled
history of these sites.

Direct penetrating radiation screenings were made at, alJ srtes uslng ‘Beta- -gamma
gas proportional and Geiger-Mueller survey meters. At the WPCP the screening
was supplemented using thermoluminescent dosrmeters (TLDs) Sets of 3 lithium
fluoride (LiF) TLD chips were exposed for perldd s.of 30 to 90'days at a height 3 feet
above ground level. Two control sites were.: also mamtored with TLD sets to obtain a
background level. The TLD chips were, prooessed in an Eberline Model TLR-5
dosimeter reader. Core samples were atso taken of the soil and examined for
gamma emitting isotopes using, Q gamma spectrometer The soil core samples’
gamma spectrometry results are dlscussed ln Section 3.2.3.

A direct penetrating radratron survey. was conducted on May 12, 1976, at the City of
Ames Airport, Mumcrpal Cemetery, Grand Avenue underpass, and Annex | on the
campus of the ISU usmg a Vrcr;oreen Model Thyac Il Geiger-Mueller radiation survey
meter. Readmgs were recorded with the detector probe held 3 feet from ground

‘~\.
'

Later"'rri 197"6 a ébréenlng was made at the WPCP using an Eberline Model PAC-3 G
gas propomonal survev meter with a model AC2-B beta probe. Readings were
recorded ‘with the detector probe placed at ground level. The Annex il area and
Gilman Hall were also screened using this instrument.

Only two of the sites screened yielded direct penetrating radiation levels above the

background level (Vierzba, 1885). The two sites were the WPCP and the City of
Ames Airport, which are discussed below. The Municipal Cemetery also had above-
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background levels of direct penetrating radiation but this was determined to be
caused by the granite tombstones (Vierzba, 1985).

The screening with the survey meter revealed an area at the WPCP that had
readings that rariged from two to nine times the background level (Figure 4-2). The
instrument’s background was 75-100 counts per minute (cpm), with the
contaminated area ylelding readings from 150 to 900 cpm. Additionally, TLDs were
placed at the WPCP (Figure 43) and the results (Table 48) 'féqnged from

.....
RN

DOE dose limit is 100 mrem/yr EDE, excluding natural batkgrwnd and medican
exposures, from all pathways to members of the general pubHc from hormal DOE
operations. L

Survey meter screening at the City of Ames. Alrpom revealed an area that had
readings which ranged from two to seven tumest‘he background level (Figure 4-4),
The instrument background was 100-150. cpm, wlth the contaminated area yielding
readmgs from 200 to 1,100 cpm. The grass taxn strlp at the City of Ames Alrport has
been graded and paved with asphalt since the radlation screening was performed in
1976. Interviews with site perscnne* |nd|cated that subsequent unofficial
screenings performed since the grass‘_tgxu strlp was paved with asphalt have not
yielded any survey meter 'r‘e‘a)dlings a,bpré background.

43.3.2 Reportiﬁd.':E m“/i'ronm'éﬁ'tal Impacts

In 1981, CH, c_,cranted the Ames Laboratory an exemption from preparing an Annual
Envuronmental Monitormg Report, instead allowing the Ames Laboratory to
prepau"e an Annu;ﬂ Environmental Summary. The Ames Laboratory has prepared
Envuronmental Monitoring Reports for years 1982 through 1985 but has not
prepared av‘reportfor any calendar yearsince 1985, as discussed in Section 4.4.2.
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TABLE 4-8
TLD RESULTS FROM THE CITY OF AMES WATER POLLUTION
CONTROL PLANT

Site 1a 2b 3¢ 4¢ 5¢
Average Dosed 77.4 75.5 781.0 342.4 86.9
(mrem/yr)
Net Dosed.e 0 0 704.6 2659 10.4
(mrem/yr) e
Source: Vierzba, 1985
a Background, residentlal location, City of Ames, lowa """ ‘:"
b Back%round rural locatlon, Story County, lowa .
¢ Locatlon Indicated on Flgure 4-3 .
d Dose normalized to an annual DE ERURRIT
e

Net dose = average dose minus baclrground dose~
background dose = (77.4 < 75.5) + 2 “. AP

yyyy

4-52




LEGEND
e 2 Times Background

3 Times Background

et

(354 6 Times Baokground

7 Times Background

Y
> >

Strobes

%

—————

Scale, Feet

0 ' 326 ‘ 650 0

Source! Adapted from Vierzba, 1988

RADIATION SCREENING RESULTS
AT THE CITY OF AMES AIRPORT
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434 Findings and Observations

Although there are no findings directly attributable to direct penetrating radlation,
the results of the radiation studies have helped define areas of environmental
radionuclide contamination as specified in findings in Sections 3.2.4.2 (Solls) and
4.5.2.3 (Inactive Waste Sites and Releases).

4341 Cateqory | i
S 4 '.\. .

None s

| ‘ '.‘:: .‘x' ’
4342  Cateqoryll AR

. ‘:“' ‘.“‘ . "._’

None A
4343  Categorylll N N

None oo e

Nt s

4344  CateqorylV

None
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4.4 Quality Assurance

This section references the quality assuranée/quality control (QA/QC) aspects of
environmental sampling at the Ames Laboratory and discusses the Ames
Laboratory’s QA/QC program and data management system.

4.4.1 Environmental Sampling

Environmental surveillance at the Ames Laboratory is the requ’hsi‘bei‘lity of the
SH&PP staff. The environmental surveillance program had heen. scaled down in
scope after the ALRR was decontaminated and decommv;smned in 1981 This
program currently consists of radiation screemng of bwldmgs that may contain
residual radioactivity from former Ames Laboratory" operatlons,.as described in
Section 4.3.2.3; sampling of the holding tanks.at the, Waste Disposal Building
located at the ASC for radioactivity tefore bemg dls‘charged to the City of Ames
sewage system, as described in Sections 3.3.2.1 aﬁd 3.3 3;sampling/monitoring that
may be required at the Ames Laboratory (eg Sosl sampling of areas that may
contain residual radioactivity from former Ames Laboratory operations),
described in Sections 3.2.3 and 43 3»1, and momtonng glovebox emissions as
described in Sectaon 3.1.3. L

442  Analysis andﬂlD“a‘tl'a.Mana.geﬂrhént

The SH&PP staff cohducts amd has written protocols for the analysis of air, water,
and soil samples, reduc‘uon of data from the analysis; radiation screenings of areas
and materrals and cahbratnon and maintenance of measurement equipment and

- systems . used for ‘analyses.  Additionally, logbooks and records are kept

dOleﬂTenifﬁg thatthe requirements of the written protocols are followed.

The Ames Laboratory also participates in two radiological QA programs
administered by the DOE Division of Operational and Environmental Safety and the
EPA Quality Assurance Branch. Quality assurance sample types and the radiation
parameters analyzed are as follows:
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Sample Type Radiation parameters analyzed

Air Gamma, Gross Alpha, and Beta
Water | Gamma Gross Alpha and Beta, Tritium
Soil , Gamma

Records documenting the Ames Laboratory's performance on these QA samples are
keptin QA files in the SH&PP offices.

Data from the environmental surveillance program described ln Sectlor‘r 4.4.1 are
used to report releases from the Ames Laboratory and mvestrgatw& |nformétron to
DOE. However, some of these data, such.as those from sml and drrec;*r ‘penetrating
~radiation monitoring, were not mcorporateu in the srtes Annual Environmental
‘Summaries, which were prepared for the years 1982 through 1985 Additionally,
the Ames Laboratory has not prepared an Annual;Envrronmental Summary since
1985. "

443 Findings and Observations

4431 Cateqory |

None o
4432  Cateqoryll -

None .

4433 Category Il

None.

4434 Cateqgory IV
1. Incomplete compliance with DOE Order 5484.1. Assessments of environmental

~impacts of Ames Laboratory operations are not being reported to DOE in
accordance with DOE Order 5484.1
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DOE Order 5484.1 requires the site to summarize and interpret the levels of

radioactive and nonradioactive pollutants in its environs resulting from facility
operations in relation to applicable standards. This assessment is to be

reported to DOE annually in either an Environmental Monitoring Report or

Environmental Summary. Some data from the Ames Laboratory
environmental sampling program, such as data from soil and direct
penetrating radiation monitoring, were not incorporated mm the site’s
Annual Environmental Summaries, which were prepared far,jche years 1982
through 1985. Additionally, the Ames Laboratory has not preparéd a'rgportor
summary for the years 1986 through 1987 althoUgh it has measured

radioactive airborne and liquid releases every year durmg this period
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4.5 Inactive Waste Sites and Releases

This section of the report deals with inactive waste sites that are present and spills
and other types of releases that have occurred at the Ames Laboratory. The
pollution sources, findings, and observations described below are based on on-site
observations made during the Environmental Survey; on a review of historical
photographs and documents, maps, and radiological monitoring reports; and on
interviews with active and retired Ames Laboratory personnel,‘-f""-.\The Ames
Laboratory Phase | Installation Assessment Report (Ames Labé'r"a"c'o"ry, 1988f),
performed in accordance with DOE Order 5480.14, and Prehmmary Assegsments
forms (Mathison, 1987d), submitted to the EPA by the. ‘Ames Laboratory in
accordance with Section 120(c) of the Superfund Amendments and Reauthorlzatlon
Act of 1986 (SARA), were also major sources of |nformatic5n u$ed during the Survey.

4.5.1 General Description of Pollution So;,rfces.a_'nd.gon.t‘rols

. . 1
M Yo B ?
o (N ., T e

4511 Site History
The Ames Laboratory was establlshed n 1947 bythe U.S. Atomic Energy Commission
(AEC), the predecessor agency to the DOE Located on the lowa State College (now
ISU) campus, its mission has been t6- Carry out fundamental research in physical,
chemical, and materuals scrences in support oi energy-generating and other
technologies essent|al to natlcnal interests

Prior to 1947, Iowa State College (ISC) had been under contract to the National
Defense Research Commtttee (NDRC), the Office of Scientific Research and
Development (OSRD) "and the Manhattan District of the U.S. Army Corps of
Enqmeers (MED) fo develop and implement processes to produce pure uranium
and thorrum and to recover these metals from scrap. From 1947 to 1951, after the
establishment of the Ames Laboratory under the AEC, thorium production and
recovery was the major effort. Subsequent to this period, the Ames Laboratory
broadened its mission of basic materials science research.

In 1961, the AEC leased approximately 27 acres of ISU land from the State of lowa to
develop the ASC. The Ames Laboratory Research Reactor (ALRR) and ancillary
facilities were constructed at the ASC in 1961 and 1962, and the reactor operated



from 1965 to 1977. The ALRR was decontaminated and decommissioned (D&D'd) in
1981. DOE terminated its ASC lease in September 1987, but as a condition of the
termination agreement has been allowed unlimited access to and exclusive use and
occupancy of the Waste Disposal Building and the High Pressure Test Facility until
the year 2060. An additional condition of the agreement absolves DOE of any
further liability for future costs for the ASC, including maintenance and disposal
costs, with the exception of the two abave-mentioned buildings.

X
tL
v

45.1.2 Inactive Waste Sites and Releases ‘ “'\,‘

As a result of historical Ames Laboratory activities described. rn Sectr,_or) 4 1 1,16
inactive waste sites and releases were noted during the. Survey Nme '6f them had
been identified by the Ames Laboratory in its InstaHatioh AsSessment Report (IAR)
prepared as part of the DOE Comprehensrve Envrronmental Response,
Compensation, and Liability Act (CERCLA) program and Jn Pﬁellmmary Assessments
(PAs) provided to EPA pursuant to Section 120(c) of SARA1 and the remaining seven
were identified during the Survey. A" ]6 mactrve waste sites and releases are
described in this section and are orgamzed based on their locations--sites on the

main ISU campus, in the City of Ames artd at the ASC.
Sites on the Main ISU Campus

As described in Secm)n 451 1 several activities took place on the ISU campus
involving the product|on and recovery of uranium and thorium. Most of this work
was performed from 1942 to 1947 under NDRC, OSRD, and MED contracts to ISU
was offrcrally estabhshéd under AEC auspices, to 1951. These activities took place at
four.on- yampus buﬂdmgs and may have resulted in releases of hazardous materials
to the enwronment and in contamination of building interiors. The four buildings,
Annex |, Aniex Il, Gilman Hall, and Wilhelm Hall, are described below. The former
two buildings have been included in the Ames Laboratory |AR prepared in response
to the DOE CERCLA program (DOE Order 5480.14) and in PAs provided to EPA
pursuant to Section 120(c) of SARA.

Annex | - Annex |, also known as Little Ankeny and the Physical Chemistry Annex,
was a 9,000-square-foot, one-story building located on the eastern side of the ISU
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campus (Figure 2-3). It was used for uranium produciion and recovery from 1942 to
1945 and for thorium production from 1945 to 1947; 2 million pounds of pure
uranium and an unknown quantity of thorium were produced duting this period at
Annex |. After 1947, when the Ames Laboratory was established under the AEC,
Annex | was used to a limited extent for thorium production and recovery, mainly
during 1949 to 1951,

The building was D&D'd and razed in 1953 or 1954, Although the ré"‘éords of the

=2
'w

'''''

grass, trees, and shrubs and is marked w1th a commemoratlve praque ‘Part of the
'Food Technology Laboratory occupiesa portion of the former!ocatwn of Annex l.
Materials used at Annex | included uranium, thonum caluum magnesium fluoride,
and calcium oxide. Most were contained wrthln the butldmg, although unreported
quantities were discharged outside through the venhlatnon system. In addition,
before 1945, open air burning of CrUGlbIES, ﬂoor sweepings, and scrap, which
contained uranium, wasconducted L

In 1942 and early 1943, scrap maternai re,sultmg from Annex | operations, including
uranium-bearing matertal Was dlscafded in the "ISC dump” on the south bank of
Squaw Creek north of the He (now ISU) campus. In the fall of 1943, approximately
250 tons of maternalWere removed from the dump and sent elsewhere in the MED
system for uramum rec0very Subsequent sampling of the dump yielded uranium

el
v

In 1976 at the dﬂ'eCtlon of the DOE Chicago Operations Office, a radiological
screentng program was performed, as described in Section 3.2.3. Surficial soil (top 6
to 8 mches} in the vicinity of Annex | was sampled for gamma emitters (Section
3.2.3), and the ground was surveyed for direct penetrating radiation (Section
4,3.3‘1).‘ Daughters of thorium-232 (thallium-208 and actinium-228) in surficial soil
were measured at background levels (Table 3-5). Uranium-234 in surficial soil
ranged from 0 to 40.5 pCi/g; no uranium-234 was detected in background samples.
However, ground and aerial surveys did not detect any elevated direct penetrating
radiation levels. No sampling for hazardous chemical constituents was performed.
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Annex Il - Annex || was a 5,300-square-foot, brick, fire-proof, one-story building,
located on the eastern side of the ISU campus (Figure 2-3), Constructed in 1944, the
building was used until 1945 for recovery of uranium from scrap. Approximately
600,000 pounds of uranium were recovered during this period. As with Annex |,
open air burning of materials containing uranium were conducted outside Annex I,
After that, Annex Il was used to a limited extent for thorium production and
recovery, especially from 1949 to 1951, In 1953, ISC (now ISU) purch“éféed Annex I
from the AEC and used it as the Plumbing Shop. Two dates are- repar‘ted for the
building’s destruction, 1965 or 1972. The area hassince been paved over aspart ofd
parking lot for the ISU Physical Plant Building.

Hazardous substances potentially released to the soil from Annex H fnclude uranium
dioxide and thorium oxide. The amounts released, if- an"y, ate unknown as are
extent of any contamination and er\wronmeﬂta‘!.,,c_oncentratlons As part of the
1976 radiological screenmg program, ground surVeys fmc radiation dose were made
and background levels were measureg. (Section 4&3 1). Soil samples were not
taken since the area had prewously beempaved Aerial surveys made in 1977 also

yielded background results. "-.,f".t;-..»f'-.

Gilman Hall - During the early 194()"*5;'.‘,‘,!5C’“s activities for MED required more space
than was available in An}iéXI Therefo're space in Gilman Hall, then known as the
Chemistry Building, was taken over and used for the uranium analytical program.
These activities resuTted in mternal building contamination by natural uranium and
its daughters, as determmed by a comprehensive monitoring program described in
Section 4.3. 23 J—Jowever, interviews with site personnel and a review of the
momtormg program ‘data by the Survey team indicate that the radiation levels
measured are beldw the DOE action guideline of 25 mrem/yr and do not present a
human.,hgalth risk or a source of environmental contamination.

Wilhelm Hall - From the late 1940s to the early 1950s, research on the production
and recovery of thorium was conducted in Wilhelm Hall, then known as the
Metallurgy Building. These research activities resulted in internal building
contamination by thorium-232 and its daughters as detected through radiological
monitoring (Section 4.3.2.3). However, interviews with site personnel and a review
of the monitoring data by the Survey team indicate that the radiation levels
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measured are below the DOE action guideline of 25 mrem/yr and do not present a
human health risk or a source of environmental contamination.

Sites in the City of Ames

In the early 1950s, metallic thorium was produced from thorium nitrate
tetrahydrate in Wilhelm Hall. During an early stage of this process, a waste filtrate
believed to contain trace amounts of thorium in the form of nitrate and oxalate was
produced. Because of its supposedly low levels of radioactivity, th““w&ste filtrate
was disposed of to the City of Ames sanitary sewer. This disposal method Was to be
used until a chemical technique of further reducing rad«ioad)vuty levels was
developed and installed. During this period it was discovered that, dije'to a change
in feed material supplied to the Laboratory, in actuallty coqs&derable quantities of
mesothorium, a decay product of thorium, were‘bemg discharged In the filtrate.

.....

After the incident was discovered, dlsposal t.o the sewer was terminated.
Subsequent studies indicated that almost all the mesothorium was bound in the
sludge at the City of Ames WPCP (F‘gure 2-2). The contaminated sludge was
segregated into a pile on the soil surface adjacent to the sludge drying beds at the
WPCP until a disposal method could be found. The AEC recommended, and the
Ames Laboratory and ‘the Clty of Ames agreed, that the sludge should be land-
applied in low-use' areas in the Clty of Ames (Ames Laboratory, 1988f). Three areas
were selected - the Ames Mumc:pal Airport, the Ames Municipal Cemetery, and
Grand Avenue underpass (thure 2-2). As a result of the thorium-contaminated

.
N
e

have’ bEen |dent|fted as inactive waste sites and are included in the Ames Laboratory
IAR prepared in response to the DOE CERCLA program (DOE Order 5480.14) and in
PAs prowd.ed to EPA pursuantto Section 120(c) of SARA,

Ames Municipal Airport - The Ames Municipal Airport, south of Ames (Figure 2-2),
was one of the areas chosen for disposal of the thorium-contaminated sludge. It is
not known exactly where, in what quantity, or by what method it was disposed of,
although it is suspected that it may have been applied on the ground surface with a
manure spreaderin 1953,
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During the 1976 radlological screening program, ground direct penetrating
radiation surveys (Section 4.3.3.1) and soll samples (Sectlon 3.2.3) indicated
contamination in the middle of the grass taxlway on the north side of the northeast-
southwest runway (Figure 4-4), Survey meter screening indicated direct penetrating
radiation readings up to seven times background level. However, only one soll
sample had concentrations of thorium-232 daughters (actinium-228 and thallium-
208) significantly above background--12,1 pCi/g as compared to background levels
for this sampling of 0.21 to 0.61 pCi/g (Table 3-7). The total inventory’ of thorium-
232 estimated by Ames Laboratory personnel to be dlsposed of at. the anrpcrt is 2.7
to 3.4 pounds. RIS

In approximately 1985, the runways and tax|ways at the atrport including the
taxiway that contained the contaminated soil, were paved Triterviews with site
personnel indicated that ground surveys smce then have not detected any
radioactivity above background. Qe ’

Ames Municipal Cemetery - The Ames. Mu“nicupa1 Cemetery, on the eastern side of
Ames (Figure 2-2), was a second at"ea ‘chasen for disposal of the thorium-
contaminated sludge. As with the- atfport descnbed above, it is not known exactly
where, in what quantity, or by what method the sludge was disposed of, although it
is believed that it was, apphed on the ground surface with a manure spreader in
1953, e ’

o

Ground surveys taken {n, the cemetery during the 1976 radiological monitoring
program mdlcatéd g,e_-:fr)erally background radiation levels. In some parts of the
cemetery, the natur al radiation in large granite tombstones may have contributed
to msttument readmgs This monitoring program is discussed in greater detail in

Sertlon 4 3 3 1.

Grand Avenue Underpass - The third area chosen for disposal of thorium-
contaminated sludge was the grass slopes on the sides of the Grand Avenue
underpass (Figure 2-2). It is suspected that the sludge was applied on the ground
surface with a manure spreader in 1953, although the quantities disposed of and
the area covered are not known. Presently, the site is a grassy slope bordering
Grand Avenue.
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Ground surveys made during the 1976 radiological monitoring program, as
described in Section 4,3.3.1, ylelded background results.

City of Ames Water Pollution Control Plant - Before being spread at the previously
described three sltes, the thorlum-contaminated sludge had been stored on the
western end of the WPCP, next to the sludge drying bed . Once the sludge was
removed, however, residual thorlum contamination covering approxm\ately 4,000
square feet down to a depth of 1 foot remained. It has been estir ated by Ames
Laboratory personnel that 187 pounds of thorium may be p!aﬁant In ’ché former
storage area, Gl

[

‘

Y '4
.

In the 1976 radiologlical monitoring program, soll samptes were “taken, ground
direct penetrating radiation surveys were made, and thermoluminescent
dosimeters (TLDs) were deployed (Sections 3.2,3 and 4 3, 3. 1) ‘All methods Indicated
elevated radlation levels, TLD and direct penetraﬂng radJatlon measurements were
up to 9 times background (Figure 4-2), Thor‘ium 232 daughter products (actinium-
228 and thallium-208) were 1 to 2, orders bf magnitude higher than background
levels, although these elevated leve!s WQre restricted mainly to the upper 2 feet
(Table 3-6). The highest levels for an three methods were found in a drainage ditch
along a gravel road on the.eastern side. af where the sludge had been stored (Figure
4-2). An aerial radiologlcal survey made in 1977 showed a maximum level of three
times background e

Soils were a}ao sampléd from the sludge storage area at the WPCP in 1985.
r c0ncentrations in the upper 1 foot of soil ranged from 10 to

""""
it

b
.....

and. measwing approximateiy 1,500 square feet) and from background (0.5 to
0.7 pCl/g) to 10 pCi/g in the surrounding area (approximately 2,500 square feet,
Figure 3- 2) The area is presently covered in grass and contains a few trees.

During the Survey, disturbed soil was noted in a small portion of the storage area.
In early 1988, sludge had overflowed from an adjacent sludge drying bed onto part
of the thorium-contaminated area. The spilled sludge along with sume soil was
removed and spread on adjacent City of Ames land. However, the soil on the
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adjacent land contalned thotrlum at levels below maximum permitted
concentrations, as described In Section 3.2.2.2,

Sites at the ASC

DOE occupled the ASC from 1961, when they first leased the land from ISU, untll
September 1987, when they terminated the lease and the land reverted to ISU. Asa
result of activities during this 26-year period, elght inactive waste sites, as identifled

“
G

during the Survey and discussed below, are located at the ASC. Thfeanthese sites,
the Chemical Disposal Site, the Blockhouse, and the ALRR, have: tpeen Included in the
Ames Laboratory IAR, prepared in response to the DOE CERCLA program (DOE
Order 5480.14), and in PAs provided to EPA pursuant to, Smctlon 120( ) of SARA, The
remalining flve were Identified during the Survey and are not descrlbed In the above
reports, ey
Chemical Disposal Site - The Chemical Dlsposal Sl’te Is‘lmmediately outside the
eastern boundary of the ASC on ISU property (Flgure 2-4), Unlike the ASC, this area
was not leased from ISU by DOE (AEC a,t the- time). Reportedly, the Chemical
Disposal Site had its begannings in- ‘the early 1950s when It was used as an
uncontrolled disposal area by ISU. - Laboratpry equipment and chemicals which iSU
researchers were not sure how to dlspose of were reportedly discarded there.
However, quantitles and types of tnaterials disposed of during that period are

unknown.

I
‘. 'n
[T

In the late 19505, ISU erec.ted a fence around the area and from 1958 to 1966, a total
of nine dlstréte bUrlals were made there by the Ames Laboratory. For each burial,
an announcement was made within the laboratory that “hazardous chemicals and
metals“ WOuld be" picked up for removal to the burial area. The collected waste
material Was then evaluated for recovery, and unsalvageable material was sent to
the Chemical Disposal Site. A 7-to 8-foot-deep pit was dug, the waste material was
disposed of into the pit, and a cover of 3 to 4 feet of soil was placed over the waste.
Each of the nine disposals was apparently performed with AEC approval and met
the standards of that time.

The nine pits occupy a 2,800-square-foot area in the southeastern corner of the
85,000-square-foot fenced-in area. Table 4-9 provides a description of each disposal
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TABLE 4-9
DESCRIPTION OF DISPOSAL PITS AT THE ASC CHEMICAL DISPOSAL SITE

Pit

Numbetra

1 July 1958 77 3,100 Cal¢lum oxide; calcium

Date of
Disposal

Slze of
Plt
(square feet)

Volume of
Disposal
(cublc feet)

Major Contents

fluoride: uranium, thorlum and
yttrium slag y ‘;

July 1959

194

850

h
[

oxide, scrap, and fluorlde,
thorium wwp waste, and
Impure'fluorlde‘ hormal
uranium slydge; wadte, scrap,
qnd org; lima.dnd wastes;
bqrylllurn oxlde.waste

November
1960

65

'
N
oh,
' oot
A‘J " M
y '

Potaﬁélum ithium; sodium;
'‘thorlum:containing asbestos

ooolducts; dyanide; berylllum and
[ mescury salts; miscellaneous
~.«J chemlicals

October 1961

‘e
' .

N

»210 No information available

October 1962

»‘v
Cob
.

108 .| 380

Mercury waste; potassium;
yttrium slag; beryllium oxide
waste; thalllum waste; sodlum;
fluoride; cohalt fluoride; metal
fines from electron beam
melter

May"l[ﬂé'&

{82

636

Fused berylllum oxide

IR
!

. lune 1963

e
0

o259

. ' L4 .
'

990

Radioactively contaminated
acoustic tile; asbestos ducts,
zirconium waste

. | october 1965

65

280

No inforrmation available

‘9 '

Nc‘ﬁ'v'émber
1966

65

280

No information available

Source: Ames Laboratory, 1988f

al.ocations depicted In Figure 4-5
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pit and Table 4-10 provides estimated total amounts of hazardous wastes disposed
of. The locatlons of the pits within the site are depicted in Figure 4-5. Available
records for the Chemical Disposal Site do not Indicate the presence of organic
chemicals In areas used by the Ames Laboratory, nor did the employee Involved In
disposal activities at the site recall recelving any,

The area presently Is covered In grasses, brush, and trees, and Is situated at the head
of aravine thatdrains to Squaw Creek. No remediation has taken placé"\/vith regard
to the pits, However, Ames Laboratory personnel indicated that“tlh.foe areas of
surficial radioactive contamination, apparently unrelated to the dlspos’al plts were
discovered in 1987, immediately east of the pits. An unSpeclﬂed amount of
contaminated soil was removed and shipped to the Hanford Sita, as described In
Section 4,1.3. There has been no environmental samplmg at the cliemical Disposal
Site although ground surveys for radiation were made in1984 and ylelded
background levels.

PR '< ‘ .
I oL ‘
" o “- +

Blockhouse - The Blockhouse Is an abandoned, 240 square -foot, concrete block
building immediately east of the ASC. ear.tem boundary (Figure 2-4). The date of
construction was not reported although it may have been built in the early to mid-
1960s, during DOE's development of th | ASC. The structure was used for the
handling of radioactive wastes from the Ames Laboratory and was abandoned in
the early 1980s. There are plans for the building's removal in the summer of 1988,
Portions of the floor are radwactively contaminated at levels up to 3,000
disintegrations per.’ mmute per 100 square centimeters (dpm/100 ¢cm2), and the
isotopes present in these areas are less than 0.1 millicurie each of cobalt-60 and
cesium-137 (Matmson 1987d). Formerly Utlhzed Sites Remedlal Action Program

"\.
X

and. cesium 137 are 5,000 dpm/100 cm2 each.

The Blockb‘ouse is in a wooded area, surrounded by grasses and bare soil. No
external radioactive contamination was reported. However, a spill of 40 gallons of
fuel oil from a small aboveground fuel tank along the eastern outside wall of the
Blockhouse had occurred in 1987 or 1988 after ISU had taken control of the ASC.
The affected soll had covered approximately 50 square feet. Following State of
lowa recommendations, the Ames Laboratory cleaned up the spill by removing the
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TABLE 4-10

ESTIMATED QUANTITIES OF WASTE DISPOSED OF IN
THE ASC CHEMICAL DISPOSAL SITE PITS

Material

Thorium

Quantity

1,000

(pounds)

Uranium

1'000

Yttrium

2,000

Berylllum (fused oxide)

3,000 e

Asbestos (ducts)

> 1 10 Iu"‘;:‘:‘

Sodium (metal)

o
""""""
|

unkngwn .

Potassium (metal)

unkngwiy., .-

““'

Mercury (salts)

wupknown”

Thallium (salts)

,"_‘!:
o
‘l N

m ‘ LA
+.ihknown’

Cyanide

Wy,

y
i
s

]
i A
i, r]

‘f,': .'.‘q‘hl knﬁwn

1;-:‘“ "““‘,“'l i
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contaminated soil to a field approximately 1/4 mile north of the ASC and spreading
it outto 3to4inches deep to allow for bacterial degradation.

ALRR Building - The ALRR Bui‘lding is located in the center of the ASC (Figure 2-4). It
consists of two wings, the containment side and the laboratory wing. The former
included the reactor and was built out of concrete in 1961 while the latter was built
out of brick in 1968. The total area of the ALRR Building is approximately 20,500
square feet. The ALRR Building was built by the AEC, but in September 1987 was
turned over to ISU. )

The reactor operated from 1965 to 1977, and was D&’ d |n 1981 W|th the
cognizance of the DO. Chicago Operations Office. The reactor and s’ peripheral
equipment were removed as were miscellaneous |tems such as’ cenmg tiles and
pieces of contaminated concrete floor and walls;- Some of the concrete in the
containment wing is contaminated with tritium, which exchanges with moisture in
the air. As a result, airborne tritium |evels M‘thm the containment wing are
0.01 microcurie per cubic meter (uCi/m3},. 5 percent of the Derived Concentration
Guide (DCG). During the D&D, plpes contemmated with cobalt-60 and cesium-137
were left within the concrete walls and ﬂoor and as a result of this shielding, the
radioactivity cannot be detected. No restdual radnoactmty has been detected in the
laboratory wing. R
During the D&D effor’f"éoil 's"a'r'np{és'"\‘/vere taken at the ASC to determine whether
radioactive contammatlon resulted from operation of the ALRR. No evidence of
contaminationwas found The first floor of the containment wing is presently used
for storage: whereas the basement is not in use. The laboratory wing is used by ISU
research vgrpups “The- -grounds surrounding the ASC consist of maintained lawns,
parking'lots; and toads,

ASC Acid“Neutralization Tank - Laboratory sink drains in the ALRR Building were
routed through a dedicated pipe system to an acid neutralizing pit on the western
side of the ASC (Figure 2-4). The tank was constructed of poured concrete, most
likely between 1961 and 1965. Its dimensions are 30 feet by 14 feet by 11 feet 8
inches deep and its top is located approximately 4 feet under the ground surface.
Four manholes and four vents connect the tank with the surface. The acid
neutralization tank was used until 1978, when the ASC was connected to the City of
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Ames sanitary sewer system. Although the tank was constructed by the AEC, ISU
assumed its ownership in 1987.

Wastewater, possibly containing acids, bases, metals, and organics, was conveyed
from the ALRR Building to the tank via vitrified clay pipe. Within the tank, the
wastewater passed through a 5-foot-deep bed of pulverized limestone. From the
tank, the wastewater passed through a manhole to a discharge poiqt on Onion
Creek Gulch. Thisdischarge is discussed in Section 3.3.2.2. After use of'the tank was
discontinued, it was abandoned in place. The limestone was remové'd“a"hd a portion
of it was placed on the unpaved driveways within the ASC; the drsposmon of the
remainder is unknown. R

Presently, the ground above the tanks consists of m,amtamed ‘lawn and the
manholes and vents. There is no indication whether the tank of lines to and from
the tank have leaked

ALRR Building Septic System - Sanitary wastewater frc;m toilets and bathroom sinks
inthe ALRR Building and the Waste Drsposal Burldmg and blowdown from the ALRR
cooling towers drained through 2 system separate from the laboratory wastewater
system described above. This samtary system was installed by the AEC in the early to
mid-1960s and consisted of clay pipes,a septrc tank, and a subsurface sand filter; the
latter two facilities are on the westerh side of the ASC (Figure 2-4). Wastewater was
routed from the twa- burldmgs throUgh the clay pipes to a concrete septic tank. The
tank is 24 feet, 8 mches rn drameter and 10 feet deep, and its top is 2 feet below the

ground surface, From the septrc tank, the effluent flowed to a sand filter, whrch is

fen
’

(gpm) The sand flltér consists of 1 foot of backfill overlying 1 foot of gravel
contammg feeder pipes. Between this layer and another 1 foot layer of gravel
contarning collector pipes is 2-1/2 féet of coarse sand that acts as the filter medium.
The wastewater flowed out of the feeder pipes, through the sand, and was
captured in the collector pipes. The filtered waste was then piped through a
manhole to the discharge outlet on Onion Creek Gulch.

The septic system was abandoned in place when the ASC was connected to the

Ames sewer system in 1978. Since September 1987, it has been under the ownership
of ISU and is presently covered by maintained grass. It is unlikely that any wastes
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except sanitary waste entered the septic system from the lavatories. However,
chromates at concentrations of 30 milligrams per liter (mg/L) were used in the
comfort cooling tower water for corrosion inhibition. Since the blowdown from the
two chromate-treated towers flowed through the subsurface sand filter, it is
possible that chromates may have entered the soils. However, since the sand filter
was designed with collectors, a majority of the wastewater probably flowed into
the collectors rather than percolated into the soll.

W
i?ﬁi",

i

The collectors discharged to Onion Creek Gulch until 1978 and then: ﬁo*the sanitary
sewer from 1978 to 1987, after which chrornates were no longer used From 1976 to
1978, hexavalent chromium concentrations in the effluent at: the chsr;harge oomt to
Onion Creek Gulch averaged 0.42 mg/L. The effluent meluded ﬂoWS from the sand
filter, the acid neutralization tank, roof drains, and foundatlon dtains. Therefore,
the concentrations of hexavalent chromium measured in. the ‘effluent may not be
representative of hexavalent chromium concentratlons in the wastewater flowing
through the sand filter since the metal conr:entratton atthe discharge point would
have been diluted by other sources. It is" not k‘.nown how much blowdown flowed

through the sand filter, although 11, 000 t~o ]2 000 gallons of water were used for

makeup in the comfort cooling 'eowers each year However, makeup consists of
replacement for blowdown, drlft leaks, and evaporative loss, with the latter two
probably accounting for most of the Iossl, N

Comfort Cooling Towers - As descrlbed above, water used in the two comfort
cooling towers, in the center of the ASC (Figure 2-4), was treated with chromates
from the early 19605 umﬂ September 1987, when (SU assumed ownership of the

e,
v

.....

towers They operated from 1965 to 1977, when the reactor was shut down, and
were removed in 1981, when the reactor was D&D'd. However, chromates were not
usedin these cooling towers.

Chromate concentrations in the comfort cooling tower water were maintained at
30 mg/L. An unknown amount of chromium-treated water was lost to the
surrounding soil through drift and possibly leaks, although a total of 11,000 to
12,000 gallons of makeup water were used in the two towers per year. This make-
up not only replaced water lost through drift and possible leaks but also that lost
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through evaporation and blowdown. However, assuming that all the makeup was
lost through drift and leaks, approximately 70 pounds of chromates would have
been deposited on the surrounding soll during 23 years of operation. The comfort
cooling towers are still in place and are being used. They are surrounded by
maintained lawns that show no signs of vegetative stress.

ASC Warehouse Septic System - Liquids from the ASC Warehouse drained to a
dedicated septic system on the northeastern side of the ASC (Figure 2- 4)”"The system

v
G

clay pipe from the building to a 300 ~gallon- capacnty steel septic tank and then to a
40-foot-by-40-foot drain field. The drain field consisted. of 5 mch perforated
agricultural tile in a 1-foot-thick gravel bed. The maximum depth of thngraveI bed
was 30 inches. Wastewater would then percolate into tHe ground .The system was
probably built in 1965 when the ASC Warehouse was bunlt Althbugh two dates of
abandonment in place were reported dunng the Survey, 197‘8 and 1987, the Survey
was not able to determine the correctdate. .. ™. 7

Wastewater draining to the ASC Warehouse septlc system consisted of sanitary
waste from one lavatory and laboratOfy wastes from two laboratory sink drains.
The laboratories were used by the’ radlochemlstry group for 2 yearsin the mid-1960s
and by a biology group to study the eff_e@ts of trace elements on vegetation, during
3 to 4 years in the late. 1§70$, the labdratories were not used in the intervening
years. Thus, itis pos51ble that small quantmes of laboratory chemicals entered the
septic system. Presént!y, the sept|c system is overlain by a gravel roadway and
maintamedlawn ) o

Sulfuric Acid ‘S"t‘c;réd’e:‘ﬁ'nk An abandoned 5,000-gallon sulfuric acid storage tank is
|ocated on the southwestern side of the ALRR Building (Figure 2-4). It was installed
in approximately July 1962, and is constructed of ASTM A-285-A Grade steel with an
exterior coating of coal tar pitch. The piping is Schedule 80 black iron. The sulfuric
acid stored within the tank was used for regeneration of ion exchange columns.
The tank was taken out of service in 1970 when the lines to or from the tank
solidified. The indicator on the tank shows that 1,700 gallons of acid remain in the
tank. Although this indicator may be broken, site personnel believe that acid does
remain in the tank. The tank has not been closed nor has any leak-testing been
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performed. The area over the tank is level and consists of maintained lawn that
shows no signs of vegetative stress.

4.5.2

4.52.

4.5.2.

4.5.2.

Findings and Observations

1 Category |

None .'
2 Cateqoryll
None -

3 Category Il

O - B e
«. . ~u.‘_ ‘e n /

waste sites. Inactlve waste sates resultmg from past activities at the Ames
Laboratory have contaminated.. thé soal With chemicals and radioactive
materials and represent.’ potentfal sources of contamination to the
groundwater and surface water

Nine inactive waste sltes and re|eases resulting from Ames Laboratory
operations were |dent|ﬁed by the site in its DOE Installation Assessment
Report and |ts PreHmmary Assessments, and an additional seven sites were
|dent|f|ed durlng the Survey, as described in the fmdmg in Sectuon 4.5.2.4. Of

.concern baSed on the types and quantutles of materials disposed of and the

"*'-.deg ree of po‘tentlal or known contamination. These six--the Chemical Disposal

Slte at the ASC, City of Ames WPCP, Annex |, the Ames Municipal Airport,
Annex Il, and the ALRR Building septic system--are described below. It should
also be noted that four sites--Gilman Hall, Wilhelm Hall, the Blockhouse, and
the ALRR Building--contain internal building radioactive contamination and
do not represent a source of environmental contamination.
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Chemical Disposal Site

The Chemical Disposal Site was used by the Ames Laboratory from 1958 to
1966 for the disposal of hazardous chemicals and metals. During this period, 9
discrete burials were made in a 2,800-square-foot area. For each burial, a 7- to
8-foot pit was dug, the waste was disposed of into the pit, and a cover of 3 to 4
feet of soil was placed over the waste. A total of 6,900 cubic feet of material
was placed in these pits. These materials included 3,000 pounds“éf beryllium
(fused oxide); 2,000 pounds of yttrium; 1,000 pounds each.gf thorrum and
uranium; and unknown amounts of sodium potassuum, merctrry, thalhum,
and cyanide. Before the area was used by the Ames Laboratory, it was
reportedly used in an uncontrolled manner by ISU for the d|sposa| of

laboratory equipment and chemicals.

" e

-
et}
e

The Chemical Disposal Site is covered by grasses brush ‘and trees. Itissituated
at the head of a steep ravine that drams to'Squaw Creek one-fourth mile to
the east. The flow in the ravine is mtermrttent -gceurring mainly during storm
events. Stormwater Ieachmg through the waste may incorporate
contaminants. Groundwater sontammatlon may result from further
downward migration, and” surface water contamination may result if the
contaminated leachate seeps outto tife ravine.

Soils will be sampted at the Chemncal Disposal Site during the Environmental
Survey's Samplmg and AnaIysrs (S&A) phase and will be analyzed for inorganic
and orgamc compounds

.' 4'

Water PO”L’ItI iGontrol Plant

'Thbnum contamrnated sludge resulting from Ames Laboratory operations was
stored on the western side of the City of Ames WPCP in an unprotected,
unlined area for less than a year, from 1952 to 1953. Although the sludge was
removed and placed in three low-use areas within the City of Ames, including
the Ames Municipal Airport described below, residual thorium contamination
has remained in the soils at the WPCP. No residual contamination has been
detected in the other two low-use areas--the Municipal Cemetery and the
Grand Avenue underpass.
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In a 1985 study, thorium-232 daughters were found mainly in the upper 1 foot
of soil at the WPCP. Concentrations of from 10 to 50 pCi/g were found in a
ditch and covered approximately 1,500 square feet, and concentrations from
‘background (0.5 to 0.7 pCi/g) to 10 pCi/g were found over 2,500 square feet.
The DOE guideline for residual thorium concentrations at FUSRAP sites is
5pCi/g. According to Ames Laboratory personnel, a total of 187 pounds of
residual thorium may be present in the soil. Although thorium 1§'thought to
be relatively immobile in soil, contamination of groundweter and surface
water may result. An additional finding regarding the spread\ng of the
thorlum contamination from the WPCP is discussed in Sectton 3 2 4 2 .

Annex |

Annex |, also known as Little Ankeny andr the Phymca Chemtstry Annex, was a
9,000-square-foot, one-story building- on {he east’side of the ISU campus.
Activities that took place there frem 1942 to 1951 included uranium and
thorium production and recovery, ' Durlng aperatmns, unreported quantities
of compounds used within, the bur}dmg, such as uranium and thorium, were
discharged outside through the Ventulatlon system to surrounding soil. In
addition, open air. burnlng ef uranium-containing materials was also
conducted. The t_;_u.nldlr_\‘g_yvasD&D d and razedin 1953 or 1954,

In 1976, daughters of., thorlum 232 in surficial soils were measured at
background ‘levels Uranlum 234 in surficial soils ranged from 0 to 40.5 pCi/g;
no uramum Was de\ected in background samples. Since uranium is relatively
ammoblle m soﬂé contammg a clay fraction such as that which is believed to
~;j"underJ|e Aririex |, contamination of groundwater and surface water is not
expected

Ames Municipal Airport
Thorium-contaminated sludge was removed from the WPCP, as described
above, and spread at the Ames Municipal Airport. It is not known exactly

where, in what quantity, or by what method the sludge was disposed of,
although it is suspected that it may have been applied on the ground surface
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with a manure spreader in 1953. The total amount of thorlum-232 disposed of
has been estimated to be between 2.7 and 3.4 pounds. Soil samples taken In
1976 indicated the presence of thorium-232 in the middle of a grass (now
paved) taxiway on the northern side of the northeast-southwest runway. The
highest concentration of thorium-232 daughters in soll was 12 pCi/g,
exceeding background levels of 0.21 to 0.61 pCi/g and FUSRAP guidelines for
residual radioactivity of 5pCi/g. In approximately 1985, the runways and
taxiways were paved and subsequent ground surveys have not d"’é:tected any
elevated radioactivity. However, thorium contammatmn qf so{l may be
present under the paved taxiway. ; R

Annex I R
Annex Il was a 5,300-square-foot, one-story bhck buﬂding on the eastern side
of the ISU campus. Activities that took place at Annex Il included uranium
recovery from scrap from 1944 to 1945,and"ehomum production and recovery
from 1945 to 1951. Annex Il was transferred from the AEC to ISU in 1953 and
was destroyed in 1965 or 1972. The area has smce been paved over. A ground
survey was made in the area after the ‘site had been paved, yielding
background results; no soil samples were taken. However, since activities at
Annex |l were similar, to those at Annex |, as discussed above (although the
building was of dufferent design and construction material), there is a
possibility that- subsurface $o||s may be contaminated with uranium and
thorium due to dlscharges ‘outside to the surrounding soils. During the S&A
phase of thé Survey. soHs from the former location of Annex Il will be sampled
and analyzed for uranium and thorium.

.;jAﬁﬁRlﬁuildfné'Se ptic System

Thé";&,bRR Building septic system at the ASC was constructed in the early to
mid-1960s and consisted of clay pipes, a concrete septic tank, and a 55-foot by
55-foot sand filter. Wastewater flowed through the septic tank and into the
sand filter through feeder pipes. After trickling through the sand filter, the
effluent was captured in collector pipes and discharged into Onion Creek
Gulch. This unit operated until 1978, when the wastewater was diverted to
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the City of Ames sanitary sewer system. The system was then abandoned in
place.

Blowdown from the comfort cooling towers, containing chromates, flowed
through this system from the early 1960s to 1978. Chromate concentrations
were maintained at 30 mg/L In the cooling water. The amount of blowdown
that flowed through the septic system is not known, although 11,000 to 12,000
gallons of makeup water were used each year. Makeup watet* conslsts of
replacement for blowdown, drift, leakage, and evaporatlve logs,.the latter
two probably account for most of the loss. PN

. '-
.
i
U ‘
|4 “l
.

It is possible that chromates entered the soils as the, blowdbwn Water flowed
through the sand filter. However, since the sand ﬂlter was designed with
collectors, most of the wastewater probablry flowed Into"them rather than
percolated into the soils. During the S&A phase of the Survey, solls beneath
the sand filter will be sampled and anq#yzed for total'chromium.

4524  CateqorylV {.'jjn.,' T
N Y “,".'.“‘;_“' ",:
1.  Incomplete |dentification of lhactlve waste sites. Not all potential inactive

waste sites resulting from Ames Laboratory operations have been identified in
its Phase | Installatlon Assessment Report performed In accordance with DOE
Order 5480.14, ar ln Its PreHanary Assessments completed in accordance with
Section 120(c). of the Superfund Amendments and Reauthorization Act of
1986 e
Although ‘(he Ames Laboratory has reported nine inactive waste sites in a DOE
aj‘!nstallation A%sessment Report and in Preliminary Assessment forms submitted
to. EPA information obtained during the Survey indicates the existence of an
additional seven potential inactive waste sites and releases resulting from
Ames Laboratory operations. These sites are portions of Gilman Hall and
Wilhelm Hall, the ALRR Building septic system, the ASC acid neutralization
tank, the ASC Warehouse septic system, the out-of-service sulfuric acid storage
tank at the ASC, and potential chromium contamination of the soil as a result
of drift from the ALRR Building comfort cooling towers,
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However, two sites reported by the Ames Laboratory (ALRR Bullding and the
Blockhouse) and two sites Identifled during the Survey (Gliman Hall and
Wilhelm Hall) consist of Internal bullding radioactive contamination and do
notrepresent a source of environmental contamination,
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B.1 Pre-Survey Preparation

The DOE Office of Environmental Audit, under the Assistant Secretary for
Environment, Safety and Health, selected a Survey team for the Ames Laboratory in
the spring of 1987, The Ames Laboratory Is managed by the DOE and operated by
lowa State University's Institute for Physical Research and Technology. Mr. Joseph
Boda was designated the DOE Team Leader, Mr. Lee Stevens the Assistant Team
Leader, and Mr. Ronald Kolzow was the designated Survey team, DOE Chicago

contractor specialists from the NUS Corporatron and ICF, Incgrpdratéd

Survey team members began reviewing Ames Laboréﬁory general environmental
documents and reports in December 1987, Messrs Boda arrd ‘Stevens, along with
two members of the NUS Corporation, conducted & pre Survey site visit on March 21
to 23, 1988, to become familiar with key DOE and Ar‘nes L@boratory personnel, They
toured the site and completed a cursory rayiew af the documents assembled in
response to an information request submrtted ‘Qn January 27, 1988. The request
listed environmental documents and régports requrred by the Survey team for Survey
planning purposes. On March 2‘3 ‘1988 Messrs Boda, Stevens, and Kolzow and two
NUS specialists met with repre&enta“ﬂves from local agencies to review
wavironmental issues of concern to them and explain the scope of the Survey.

The Survey team revlewed the mformatron received during the pre-Survey visit and
prepared a Survey P1arr (Appendlx C) for the Ames Laboratory. This plan described
the specific. qpproach to £he Survey for each of the technical disciplines and included
a proposed schpdule for the on-site activities. A Health and Safety Plan was also
prepared for use’by the Survey team.

B.2 O'n-.'SIge Activities

The on-site phase of the Survey was conducted during the period of April 18
through April 22, 1988, The opening meeting was held on April 18, 1988, at the
Ames Laboratory and was attended by representatives from the Chicago Operations
Office, the Ames Laboratory, and the Survey team members (Appendix A).
Discussions during this meeting primarily concerned the purpose of the Survey,
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loglstics at the Ames Laboratory, and an Introduction of the key personnel Involved
In the Survey.

During the Survey, team members reviewed pertinent file documents including
permits and applications, background studlies, engineering drawings, accident
reports, chemical release and spill reports, as well as various operating logbooks.
The slte activities and assoclated processes were carefully analyzed to identify
existing and potential pollutants. Site operations and monitoring proqadures were
observed, where possible, Extensive interviews were held with Ameﬁ Laboratory
personnel concerning environmental controls, operations, monl’corlng and analysls,
regulatory permits, and waste management, .',"rj:‘ N

The Survey team members met daily to report observatuor)s, disdu&s findings, and
evaluate progress, These meetings were also usefqr for planning schedule changes,
If required, to meet the overall objectives oftheSurveyr The Survey team developed
Sampling and Analysis (S&A) requests to bet:ger deﬂme Sqrvey observations that had
few or no supporting data. The S&A requests Were presented to the Idaho Natlonal
Engineering Laboratory (INEL) representa‘clves whm were designated to perform the
required S&A. Co

. "
. . ! ’
¢ . [N Yo
[N “, "

A site closeout briefing was held on April ?2 1988, at which the DOE Team Leader
and Assistant Team Leader presentad ‘the Survey team's preliminary findings and
observations. The, ﬂndingq Were “considered preliminary pending additional
research and revlew, and m some cases, field S&A to better define the Survey team
observatrons ‘ "

r' o
4

‘IA

B.3 Samgling ar’rd Ar'r‘élvsls

The INEL is performmg the S&A portion of the Survey. The INEL evaluated the S&A
requests made by the Survey team for the Ames Laboratory to determine logistics,
costs, and schedules and to prepare an S&A Plan. The S&A Plan prepared by the
INEL includes a quality assurance plan and a health and safety plan. It was
completed during the fall of 1988, and the sampling team conducted work at the
site in December 1988.
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B.4 ReportPrepatation

The Environmental Survey Preliminary Report for the Ames Laboratory has been
prepared for DOE review. The preliminary findings are subject to modification
based on comments from the Chicago Operations Office concerning the technical
accuracy of the findings and the results of the S&A. The modified findings will be
ncorporated Into the Environmental Survey Summary Report,

15&5“‘{}"

e
u"lj‘ DRARR SN
i,

4oy
[ERRY! U
T TIE ey
ot kil il
2 and L] ¢
K 1‘;' i
0 )
R Hoy
"~ "; ."‘ ""“‘“u
". ALY .“ \lv
Qe
(PR
‘|“ 'I
LN
\ v
TS o,
oy ol
. ..l ¢ 'v‘
4 { ty
Z.‘ ':‘ ‘1\‘
“ .t .
(il DR gt
[IN [ .
Lol RN
o N R
0“on L
XIT ey [
‘l‘ LA EERUIN (PR ]
[ Gt
Wl '
AR ity
L] oy, oy, )
PHieD ' ("
W i
Loy f
o ‘
. 1
12‘1' It} o
TR Yy v
“ "y "
. Jta ‘' -
" N P W
q T S ‘v
. o 'A'. S,
"
s ‘0‘1.(‘”1 e
N N X v
1 + 1
. W'
1 .
' "y Y
'I ‘ -‘.
Lo, v
‘!'.
. Wt
¢
'
-‘l.
"
AN 4
' o
l‘ '
. bt ]
o ' et
L + Lo
¢ o .
[ [ o L)
oty "
TR M
. [ A
I A
et oo W
. . '’ - l,'
AL N
ot [ ot
PR LS ‘
ot KRN
S e
) I ’1‘ ted
l.‘ . . "’
e ‘ [ - o
AL . i
‘ iy
| K v
i 1
e .
ot
‘ )
ooy
EE
. ".
‘l. ‘l
v

B-3



APPENDIX C

AMES LABORATORY SURVEY PLAN

R



Ml

ol

'DOE ENVIRONMENTAL SURVEY
AMES LABORATORY
AMES, IOWA
April 18 through 22, 1988

1.0 INTRODUCTION

The Environmental Survey is a one-time baseline inventory crf existing
environmental information and environmental problems . and rlsks sat DOE
operating facilities. The Survey will be conducted in accordance with the prmcnples

The Survey is an internal management tool to aid the Secretary and Under Secretary
in allocating resources for maintaining aggressive environmental programs and for
mitigating environmental problems at DOEfacnhtTes '

2.0 SURVEY IMPLEMENTATIQN.M(_“, v

The Environmental Survey at the Ames Laboratory will be managed by the DOE
Team Leader, Joseph Boda and the’ ASslstant Team Leader, Lee Stevens. Ronald
Kolzow will serve as the ChJcago Gperatnons Office (CH) representative on the
Survey team. Tecthal support wnH be provided by contractor personnel as follows:

'

Radiation.. Ernest Harr, NUS Corporation
Surface/‘Drmkmg Water William Levitan, NUS Corporation*
Waste, Mariaééﬁi'ent - Donald Habib, NUS Corporation
-:j‘llnactlve Waété Sites/Releases: William Levitan, NUS Corporation
Hydrogeology/Storage Tanks: Wayne Downey, NUS Curporation
Tox|c,and Chemical Materials: - Wayne Downey, NUS Corporation
Air: Robert Lanza, ICF Technology, Inc.

*Team Coordinator
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2.1 Pre-Survey Activities

Members of the Survey team began reviewing Ames Laboratory environmental

- documentation available at the DOE Office of Environmental Audit in December

1987. From that review, a memorandum dated January 27, 1988, was sent to the CH
requesting additional information. Messrs. Boda, Stevens, Habib, and Levitan
conducted a pre-Survey site visit on March 21-23, 1988, to become familiar with the
site, to identify any potential environmental problems, and to coordin‘é‘te plans for
the upcoming Survey with CH and Ames Laboratory contractor persorrnel During
the pre-Survey visit, the team met wrth representatrves of CH and the Ames
government agencies. In addition, the team toured the facrlxtres and gathered
documents assembled by site personnel in response to the mformatlon request
memorandum. Additional information was requested and teceived from Ames
Laboratory contractor personnel during the pre Survey wsut, based upon the review

X

of available data on- -site, T TP

o T L o

2.2 On-Site Activities and Reporvt';}-.‘ '

The Environmental Survey of the Ames Labordtory site will be conducted from April
18 through 22, 1988. The Survey will |nc|ude the facilities operated by lowa State
University (ISU) Iocated at the Ames: Laboratory, facilities leased by DOE from ISU,
anc inactive waste srtes hlstorrcally associated with the Laboratory. The agenda for
{his Survey can be found in the attached Table 1. Modifications to this plan may be
made during the course of the Survey. All modifications will be coordinated with
the site offrcrals desrgnated as Survey contacts. The on-site activities of the Survey
team  will, consnst ‘of interviews and consultations with, among others,
envurQnmental safety, operations, waste management, purchasing, and
warphouﬁmg personnel; a review of files and documents unavailable prior to the
on-site por}ron of the Survey; and project-specific and area-specific tours of the
facility. Table 2 indicates 'specific areas of interest for each of the technical
specialists.

A closeout meeting will be conducted on Friday, April 22, to describe observations
and initial findings of the on-site activities. A status report stating the findings

‘identified at the closeout meeting will be sent to CH within 4 weeks of the
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conclusion of the Survey. A Survey Preliminary Report will be prepared within
approximately 4 months of the conclusion of the on-site effort. Subsequently,
sampling and analysis (S&A) may be conducted at the site to strengthen the Survey
findings and fill important data gaps. The results of the S&A effort, if implemented,
will then be used along with CH and the Ames Laboratory contractor comments on
the Survey Preliminary Report in the preparation of a Survey Interim Report. The
findings of each of the Interim Reports from all scheduled Surveys will be updated
as appropriate and included in the Survey Summary Reportto the Secretary, which is
scheduled for completion in 1989. ‘ RS

s
fey

23 Sampling and Analysis | * e

Based upon the results of the on-site portion of the Survey, the Survey team will
identify S&A needs, if required. A sampling team: under cqntract to DOE will draft
ah S&A Plan based upon these needs. The Assrs‘cant Yeam Leader Lee Stevens, will
coordinate the review of this S&A Plan with CH the Aries Laboratory contractor,
and EPA’s Environmental Monitoring Systems Laboratory at Las Vegas, which has
quality assurance responsibility for the' Survey 5. 5&A efforts. Results of the S&A
effort, if conducted, will be transmttted ‘to the Survey Team Leader for
incorporation into the Interim Report The Interim Report should be available m
1989. o

oo

3.0 AIREMISSIONS "

3.1 Issugil’den't'ifféatifc;ﬁ"

-' K

assessment of the laboratory-wide air emission sources, emissions controls and
samphng%momtormg data. Areas of investigation will include laboratory emissions
of radioﬁ'u?‘g‘tides, acid fumes, toxic metals, organics, nitrogen and sulfur oxides, and
volatile hydrocarbons (VOCs), as well as the emissions of carbon monoxide, nitrogen
and sulfur oxides, and VOCs from fuel burning equipment. Operational and
procedural practices associated with emission controls will also be evaluated.
Fugitive sources of radioactive and regulated/hazardous particulate and gaseous
emissions, including emissions from chemical and waste storage/handling areas, will
be investigated.
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The general approach to the Survey will involve a review of existing environmental
reports, chemical inventories, operating procedures, ventilation diagrams, stack
monitoring reports, radioactive effluent reports, and other relevant documents to
identify significant sources of air emissions. Following the document review will be
the physical inspection of significant processes and control and monitoring
equipment, and potential fugitive sources. The Survey will identify air
contaminants from significant emissions sources and fugitive sources;’ ?dentn‘y and

evaluate existing control and monitoring equipment for the air contammants, and
assess the potential for environmental problems from the emlssnons.

The radiological air monitoring system assessment W|Il mvolve lnspedton of any
ambient air samplers and review of data acqumtmn, docurnentatnon and
procedures, calibration procedures, data vahdahcm and. processmg The primary
emphasis of the monitoring program rewew W|II be to determine the

environmental impact of operations and evaluate the quatlty of the reported data.

D
P )
Ve

3.2 Records Required

° Descriptive documentataon on exlstmg and proposed add-on air emission
control equupment o

° VentiIatiqr}fﬁy'sterﬁ"d'raviih'gs and hood inventory; and

° Operattng, testmg and maintenance procedures for air emission control
and momtormg equipment.

......
ot

4.0 ,,--",}'y"",}-RAolAﬂON

4.1 “"-"j'llssue Identification

The radiological portions of the Environmental Survey will involve an assessment of
the site-wide radioactive material and effluent control, on-site and off-site
monitoring equipment, and the associated impact on the environment and general

off-site population. The radiological assessment will encompass three major areas:

(1) airborne radioactive emissions; (2) liquid radioactive effluents; and (3) liquid and
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solid radioactive waste management. Because of overlaps, the radiological
assessment will be coordinated with the air, surface water, waste management,
hydrogeology, and quality assurance activities.

The assessment will detetmme whether radtoactlve materials maintained on-site or
released to the env: wmmem (or potentially released) create any actual or potential
environmental pwbh;ms Existing environmental standards, regulations, and
guidelines will be used for comparison to assess the potential magnmude of these
problems, The review will also determine if appropriate actions arepgmg taken or
planned to minimize accidental releases and/or mitigate the con/equences of such
releases, and whether there are conditions that may Iead to enwronmental
~ problems. T

During facility visits the team will work with. apprabrlate Ames Laboratory
contractor staff to understand the processes,, involved and review radioactive
material and airborne and liquid effluent. contrqls, alrborne and liquid effluent
monitoring, historical records of releases, and {abaratory practices associated with
effluent momtormg

Yo
R E

In addition, the radiological envuronmental momtormg program will be assessed
through review of documents and’ records observation of field activities, and
review of related Iaboratory practnces Fmally, dose assessments conducted by the
site staff for varnous purposes lncludmg the annual environmental report, will be
reviewed.

4.2 Ré’cb‘lr‘dl‘sheqdi'r;!&
,_»Of;""'“.;iE:hvirSh';mental monitoring reports after 1981
|
5.0 - SURFACE/DRINKING WATER ‘

5.1 Issue Identification

A number of documents provided in response to the information request have been
reviewed with regard to the surface water technical specialty area. The Ames
Laboratory activities that generate wastewaters will be reviewed through a
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detailed field evaluation. Discrete liquid discharge points will be identified and
evaluated to develop an inventory of wastewater sources. A review of the present
condition of the wastewater collection and treatment systems will be made. Liquid
waste treatment, processing, collection, and handling equipment will be examined
and records of operations will be reviewed. The objective of the review is to build a
Survey information data base for the identification of physical evidence of existing
or potential environmental contamination. Addltionally, drinking water sources,
treatment and distribution systems, and drlnklng water quahty Vdata will be

. reviewed. NS

.
...... \
o

(N
f

of contaminants into surface waters. The Survey will also, mclude an ‘identification
of potential cross-contamination between chemncal/radnologmal p.otable, sanitary,
and stormwater sewer systems. Specific attentidn, will. be paid to unknown or
potential discharges into an inappropriate sewernsystem, 'which might cause a
particular contaminant to be undetected oruntreatedn Thris will be accomplished by
a thorough review of site facilities in" conjunctron with a review of standard
operating procedures (SOPs) for the, operanon and maintenance of wastewater
discharge equipment, followed by record revlew interviews with site personnel,

and observation of procedures.

A review of past water and wastewater conveyance, treatment, and disposal
systems will also be accomplished during the Survey to evaluate what
environmental problems 3N any, may exist as a result of past practices. Site surface
drainage features; mc?udmg ¢hannels, swales, culverts and catch basins, will also be
reviewed. "-f',j?:_, .

v

5.2 .-;"f:j"‘ _,:Récor‘dé"Required

° ""-j'J?.iping diagrams of sanitary/radioactive wastewater system at the
Applied Science Center (ASC),

[ City of Ames measurements of ASC discharge chromium levels; dates
unknown; and

® 1984 monitoring of sewage plant effluent and sludge samples.
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6.0 WASTE MANAGEMENT

6.1 Issue ldentification

The Survey procedure for activities related to waste management is to review
known sources or activities and identify any additional sources or activities that
have the potential to result in contamination of environmental media. g”},

O
‘.
<<<<
‘.,

related site activities and records will be reviewed to deve1op an |nventory and
assess Ames Laboratory’ swaste management practices Sl

During the hazardous waste portion of the Survey, the “fezam will devote a
significant portion of the time on-site to a, detalled fdclhty investigation of
hazardous waste generation, storage, and, dmp‘osal practlces Areas for specific
inspection will include hazardous wasta |dem|f|cmton and documentation, solid
waste management procedures, waste segregatian pract|ces storage and disposal
of scrap/salvage materials, and wast& oﬂ ma,nagement practices. In addition,
hazardous waste transfer and storage areas W||| be examined.

The review of radloactnve and nonhazardous solid waste will be similar to that for
hazardous wastes. Procedures WIH be evaluated to determine the Ames Laboratory
waste classification ' practtces “the detailed investigation described above will
produce mformatlor‘r an radloactwe and nonhazardous solid wastes so as to
delineate any prevuously umdentaﬂed sources of waste that have the potential to
resultm enwronmen'eal contamlnatlon

Dnscusslcms wnll be held with individuals knowledgeable on current and past waste
management practices. This will be accomplished during the investigation and in
the process of reviewing facility records and documentation. The objective is to
develop an understanding of past and existing waste management activities that
may serve as the basis for problem identification by the Survey team.

The review of activities related to waste management will be coordinated closely
with the inactive waste site, hydrogeologic, toxic and chemical materials, and
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surface/drinking water discipline actlvities to identify any possible releases that may
- pose a threat to the environment,

6‘2

Records Required

Documentation, procedures, and internal and external correspondences, not
already submitted, associated with the following t. pics:

ﬁ:‘ ‘\l

el
t

segregating, storing, and handling (1) nonhazarda® ,olld Waste ( )
hazardouswaste; (3) radioactive waste; (4 )hazardc:mc lnd nonhazardous
biological waste, if any; (5) mixed waste; andﬁ&ﬁ) astefoil

[N 4
N
\' ‘

Quantitative and qualitative charactenzatlons qf &ach of the six waste
types listed above for the past three, years Qf record

AP
“ " ., L ‘4'
. o

The responsibilities and activrtles c;xf other Ames Laboratory personnel,
including the site safety offlcem

v
‘n,'

The equipment used m pickmg up and transferring from the points of
generation, trampomng between on-site facilities, recontainerizing,
analyzing, preparmg for- shlpment and shipping any of the above-
mentmned itk waste types,

Ha;epr;dqué"a,ﬁq_rfédi'oactive waste shipment manifests;

AR
"' ‘~ l‘ g

. G,

i

.~ Maonthly themical usage inventory; and

Y
v

.*Site Waste Information Management System Reports for the last three
" .years of record.

C-8



[N Py

7.0 INACTIVE WASTE SITES/RELEASES

71 [ssue Identification

The inactive waste sites/releases speclalty area review will identify environmental
problems assoclated with the historical handling, storage, and disposal of
hazardous substances at the site. The review will Involve the evaluation of
information developed in response to the Comprehensive Environmen‘t"ai Response,
Compensation, and Liability Act (CERCLA) regulations. The Surve}y“wnll focus on
and past spills/releases.

The draft Phase | Installation Assessment report, prepared under DOE Order 5480.14
CERCLA Program for Ames Laboratory, identiffed 9" lnactwe sites that could
potentially result in a risk to public health or. twe envlrohment As part of the
Survey, the background information sources usahi in de\{elopmg the Phase | report
will be reviewed, including the material. gathered through interviews., As part of
the Survey, records indicating the types ami quanutles of materials disposed of in
inactive waste sites will be evaluated,a as: wi[l the facility design and methods of
waste containment. Information avanlable through historical aerial photography,
interviews, and site documents, such aslnmdent Reports, will be assessed to identify
inactive waste sites am,. releases, dlsturbed land areas, and to further define site
locations and assouated cnanges in appearance over time. Visual inspections will
be conducted for Inacnve s*fes and releases to note surface features and to locate
potential momtormg pomte Several areas of concern were identified during a
review of: <avanable ‘documentation, includina areas where radioactively
contammated sludge was applied and the chemical disposal site.

Any mactlve waste sites that have undergone remediation will also be addressed.
Records and analytical data in support of site cleanup will be obtained for review.
Inactive tanks or containers that may have held hazardous substances will be
located and their status assessed. Former storage areas and staging locations will be
included in this effort. Each of these facilities will be evaluated in terms of the
potential to cause a present or future risk to workers, the neighboring population,
or the environment.
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No additlonal Information on inactive waste sites and releases s required at this
time.

8.0 HYDROGEOLOGY

8.1 Issue Identification )

AN
»»»»»

contamination. In addition, the potential impacts of any exlﬁ‘dhg c¢ntaminatlon on
aquifers and the impacts of off-site movement of contaminated groundwater will
be assessed by the Survey team. "\*, SR

l‘ ‘i
T v
[ { ty
' o . ‘9

A general review of exlsting data will be required to determine the usefulness of

o
‘‘‘‘

.....
[

Several areas for specific investlgation were identifled during a review of available
documentation including underground stérage tank leak testing, age, construction
materl'-\l content, and Ioéaupn abqveground storage tank spill containment; solid
and |nqund waste manAQement dpérations and regional and local groundwater
flows and quality. !

8.2 Records Requiréd

o,
......
‘v

‘,'.-g':»"'":;I;ocat'lo‘hs and depths of municipal water supply wells
9.0  'TOXIC AND CHEMICAL MATERIALS

9.1 Issue ldentification

The toxic and chemical materials review will address the raw materials and handling
of chermical and petroleum products used at the Ames Laboratory. The use,
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handling, and disposal of PCBs, asbestos, pesticides, and herbicides will also be
within the scope of this effort.

All toxic and hazardous substances purchased, used, or manufactured on-site will be
evaluated. The tracking, control, and management of these substances will be
reviewed, Records of usage will be evaluated to determine the potential for
environmental contamination,

"ik‘t
The Inventory of PCBs and PCB-contaminated electrical equipmerit: in 'use at the
facility will be reviewed for completeness. The condition of.this equ\pment its
potentlal for leakage, and the quantity of contaminated fluids wi|1 be idéntified.
Disposal practices will be reviewed for current and past Inventorles to'determine
the methods of disposal and the locations of disposét 5rtes. Procedures for PCB
analysis, removal, handling, and disposal will be rewewed +nspedt|on and reporting
requirements for PCB transformers will be evaluated Ih an ef\‘or‘tto focus the Survey

14- K

team's attention on potential problem areay.l ""luﬁ:;, L

The use of ashestos at the Ames Laboratory\will be rev!ewed to Identify pathways of
environmental ccntamination. Also asbestosmmoval and disposal practices will be
evaluated to define potential areas. of concern

Pesticide/herbicide usage Qn the site, Vil be reviewed to determine the risks of
environmental contammatlom The, réview will focus on application records, storage
and disposal practu:es, andenylrcnmental monitoring procedures.

Several areas ior specnﬂc mvesugatlon were identified during a review of available
documentatnoh |nc|udmg chemical procurement and material QA procedures; toxic
and . hazardous _materials inventory; operator and technician training;
decontammatlon/dlsposal manifests and records; maintenance/inspection
Iogbooks and chemical and petroleum storage.

9.2 Records Required

e  Yearly chemical usage inventory
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TASLE 2
THE AMES LABORATORY ENVIRONMENTAL SURVEY
AREAS OF INTEREST FOR TECHNICAL SPECIALISTS

WASTE MANAGEMENT - Hazardous Waste
. Ha Non-Hazardous Waste )
RCRA/Solid Waste Permits i
Mixed Waste Y
Radloactive Waste T,
RADIATION - Radioactive Emissions‘apd Etfluents
E. Harr Source Controls and Mon|tgting .

Radioactive Wasté .. ",
Environmental Maqitgring ~Radiation

/ﬁ\_u]?: - Meteoralpgy™.™. "
. Lanza Local Al Quatity Data
Emissian Sources, €ontrol and Monitoring
Epviroimerital Monitoring - Alr
Alr }fqrmlﬁs.and Air Emissions Inventory

X | i
. ‘e J ‘“ v
.

SURFACE/DRINKING WATER «.- “EffluentSources
W, Levitan . Wastewater (Process and Sanitary
. Treatment) Facilities

‘Cooling Water System

R .~ Drinking Water Distribution
Sar e Stormwater Management

g . Spill Prevention, Control and Counter-

measure Plan

Active)
Spill/Accident Locations
Regional Geology and Groundwater
Well Inventory and Construction
Groundwater Monitoring Program and
Studies

UndergLround and Aboveground Storage
Tanks

Waste Storage and Disposal Sites (Past and -

| I



TABLE 2
THE AMES LABORATORY ENVIRONMENTAL SURVEY
AREAS OF INTEREST FOR TECHNICAL SPECIALISTS (Continued)

INACTIVE WASTE SITES/ - Past Waste Site Locations

RELEASES Characterization Studies

W. Levitan Spill/Accident Locations
‘ - Remediation Work -
Former Production Loca‘uons

QUALITY ASSURANCE - Envnronmental Sam lmg Pr

W. Downey Environmental Analytical Prograr
Data Managementand Hand||ng
QA Program Ovemew W

TOXIC AND CHEMICAL -
MATERIALS-TSCA
W. Downey

As;_bestos Removal and Disposal

PCBs.In-Sérvice, Storage, and Disposal
.~Pesticide Uge, Storage, and Disposal
.o Warehousmg and Storage Tanks for

Pr’ocess Chemicals
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APPENDIXD

LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS
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.
Ly

AAQS

AEC
ALARA
ALRR
ASC

Btu

CAS
CERCLA

DOP
dpm/100 cm3

EDE
EPA

ft3/s
FUSRAP

Ge(l) ...

gpd
gpme, <.

HEPA .
HSWA

AR

ICP
ICRP
INEL
ISC

ISU
ISUIAR

LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS

1 1 1 1 L}

5 [ 1 [l 1 H 1

Ambient Air Quality Standards

actinium

United States Atomic Energy Commission
as low as reasonably achievable

Ames Laboratory Research Reactor
Applied Science Center

Britis‘h thermal unit

Chemical Abstract Service i
Comprehensive Environmental Response, Comper&satlon and
Liability Act i

cubic foot (feet) per minute
Code of Federal Regulations

Chicago Operations Office (United 5i§?:cgs'~":'gbgpart'r}‘1ent of

Energy)

curie

curie pergram
Center for New Industrial Matenals e
count(s) per minute e

e

decontaminated and decOmmws“roned

Deputy Assistant Secretary - v

Derived Concentration Gu»de

doseequivalent %

Department of, Natur&l Resources

United States Departmentof Commerce

United Statés Department of Defense

United States Dépar’cment of Energy

dioctyl phthalate. ™

dlswtegratton ( ) pér minute per 100’ square centimeters

effectnve dase equwalent
Umted States Environmental Protection Agency

cu,bj‘c_.fqot (feet) per second

": Formetly Utilized Sites Remedial Action Program

germamum lithium (detector)
. 9allon(s) per day
" gallon(s) per minute

high-efficiency particulate air
Hazardous and Solid Waste Amendments

Installation Assessment Report

Inductively Coupled Plasma

International Commission on Radiological Protection
ldaho National Engineering Laboratory

lowa State College

lowa State University

lowa State University Institute for Atomic Research

D-1



kg
kVA
kW

LiF

MED
METC
mg/L
mgd
MPC
mph
MRC
mrem
mrem/yr
MSDS

NAAQS
nCi/g
NCRP
NDRC

NPDES

OEG
oLB
OSRD

PA
PCB

pCi/g
PETC
POM

ppm
PPO

pSsi

QA
QC

RCRA

s8A
SARA. . -
SFMP ™.
SH&PP ™.,

SQG

T
TLD
TRU
TSCA
TSD

1 1 ] ] H i

) 1 1 ) ) 1

kllogram( )
kilovolt-ampere
kilowatt(s)

lithium fluoride

Manhattan District of the U.S. Army Corps of Engineers
Morgantown Energy Technology Center
milligram(s) per liter

million ?allons perday

Materla s Preparation Center

mile(s) per hour

Microelectromcs Research Center
millirem

millirem per year

material safety data sheet

National Ambient Air Quality Standards E ;
nanocurie(s) per gram ‘
National Council on Radiation Profectieh
National Defense Research Cammittes: .
National Pollutant Dnscharge Ehmlnatlcm System

Office of Environmenta| Gwdarucb“ahd Comphance
Office and LaboratoryBujlding.

' Ofﬂce of Scientific R’esearch and ‘Development

Prelnmmary Assessment
polychlorinated b|phenyl
picocurie(s) per.grant.,

Pittsburgh Energy, Technology Center
polynuclear organic materials

part(s) per million *

Procurement.and Property Office

_m‘pound(s)per sguare inch

."":Quallty Assurance

Qualtty Control

,"'"',,'.,T:‘_Resource Conservation and Recovery Act of 1980

Sampling and Ar:alysis

Superfund Amendments and Reauthorization Act of 1986
Surplus Facilities Management Program

Safety, Health, and Plant Protection (Division)

small quantity generator

thallium

thermoluminescent dosimeter
transuranic

Toxic Substances Control Act
treatment, storage, and disposal
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uCi/m3
uCi/L
UsDA
usT

VOC
WPCP

microcurie(s) per cubic meter
microcurie(s) per liter

United States Department of Agriculture
underground storage tank

volatile organiccompound

Water Pollution Control Plant (City of Ames)










